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 ������� 	
� �
�������� ������������� ���� ��� ����  ! "#�$��� ����� %&��' ����� ����� (MGCI) !�(�)��*��*  
�+��,� ! "#�$��� ����� - ./0��� 1�)��*�� (MGCP) !)��*�� ��2'� 34�5'� - ./0�6�  �7 8�
�� 1�$9: 1�

 ;����<�(VoIP)=�2>�� - ./0�6� ���9�? ���>7 @�  . - ./0�6� �B9�CD� "#�$��� ����� - ./0��� 1�)��*�� E��FB*
 ���G H,B =�2>��"=�)J "=�2>�� - ./0�6� ���9�? ���>7 ��$��� K�*�>� .�B* 8������� L9�? =�2>�� - ./0��� . M: 9�N�$*

O��P� ���'� �/�N�� Q67 .#�,�� =�2>�� �B�N� 1�)��*�� R������� 	
� - S���� �� �C) R(NCS).  
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�����  
����������� 	�
�� 
 �
���� ���� ������ ����� ������� ��
�� � . ������� ����� ���!�(ITU-T) 
 �"#�� �$�% &% 

������� ��
�� ����� . �'()* ���+&��� ,�
+-� /�0123���� 4�5)���* ��63��� 4#�7��� ��8���� 4#�7�� �9�,� :; <�=7� &%�
 ������� ����� >25*?��3�� 
�3��� @6;.  

 ������� ������ ����3�� ��3"A� �
��(WTSA) ��9�,
�� 	�A �B9,
� 	C DE F�� G�H�&�� ��&89 G*,C 4� �2� G"�I F�� 
�'()* ���+&� ,
�J� 	C� ������� ����� ����� �3*����.  

, ,�2��� 
 KH&�� L�2MN� O��P� ���+&��� QR% @6; ��P�&�� ���� �!1������� ������ ����3�� ��3"A� :; ,����� .  

 G� 	��3��� S�9C @6; ��T��� U1�3�� 
3� /������� ����� ���! V���W� :"H G�� F�� ���&63�� ��M&�&8X� ���Y Z3* 
�
 ?9����� 
�[&�6� ����
�� �"\8��(ISO) ����
�� ��8��2BX�� �8]6��� (IEC).  
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�  

�7� �"6� ^
�"�,��`� "�a b2�3� 4�5)� ����� @6; �C ������ �,��- @6; L�&9 �cM&� �,&�* <
�� ��+&��� QR% 
.  

d,���W� ��+&��� QRa 
������ . ����c�`� ^�X[e� Z3* �f� 
! �'C Ug)O�i� j�k����� l�k�� 4�5)��� ��6*�! m�(� b
a .( o�31�
O�+�[ ��+&��� QRa 
p����� ����c�`� ^�X[e� QR% G�"q 
p����� ��1 ��
8; . 43P ^
��71�"DE " 43P 4i� r2WC ��c6� s�+�

"?5k81 "?��c�- ��+&��� QRa 
p����� 	C s���� QR% <�"3�9� l31 �� /�8�3� ��k6��� :; Uk3�6� ��P�8�� �B5�+�.  
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���� ������ ���	  

� 	C t- Q�k�u�� ����� ?;2�71�12X0�� ��X6�� v&�[ :� j[ <�"3�9� ^c6�71 
! �%R�08� �C ��+&��� QR% j�k� . dC ����� R��1 ��
 2Ww b2x �C ����� L�f;C :� &f; �a D��x L�&9 �B��k�� v��u �C �B��[�+ �C �12X0�� ��X6�� v&�y ��63��� :#�2��� :� z!&�

� ���+&��� ��
;- ��6"; {6")�.  

�&�� 
8;�/��+&��� QR% @6; ��P|   QR% R�08�� �a �k����� :X} ��2�W�� ��L�2* �B�"� �12XP ��X6~ O�,��W- @�6� 
! ����� :X1
��+&��� .2\u� /��� G�� O�
! ���&63�� QR% 	C t-�   @6; ��x��* ��+&��� QR% R�08� :; 	&��=7�� @+&1 /�
[e� ?% 	&X�

 �+��� ����3�� �
;�! ������� ����� D�X� 
 ��2�W�� ��L�o*(TSB).  
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��&0� v&��� G��.�  �6�9� d(* �,&)8�� QR% :� LcM dC ��78�9� T&E�u�� ?�W 	��* �- jk7�  ��
�� ����� :� 
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1  ���������	   

������ ������� 	
� �
�������� � ��� ���� ������� ��� ! "#�$��� ����� %&��' ����� ����� (MGCI) !�(�)��*��*  
�+��,� ! "#�$��� ����� - ./0��� 1�)��*�� (MGCP) ! �7 8�
�� 1�$9: 1�)��*�� ��2'� 34�5'� - ./0�6� 

 ;����<�(VoIP)=�2>�� - ./0�6� ���9�? ���>7 @�  .���� - ./0��� 1�)��*�� E��FB* - ./0�6� �B9�CD� "#�$��� �
 ���G H,B =�2>��"=�)J "=�2>�� - ./0�6� ���9�? ���>7 ��$��� K�*�>� .�B* 8������� L9�? =�2>�� - ./0��� . M: 9�N�$*

 �/�N�� Q67 .#�,�� =�2>�� �B�N� 1�)��*�� R������� 	
� - S���� �� �C) RO��P� ���'�(NCS).  
: ������� 	
� 2>���* �,�l��� MRFC 2705 ���>D'� Media Gateway Control Protocol (MGCP) 1.0) �� 1�)��*

"#�$��� ����� - ./0���( gt��i - ./0��� 8(�)��*�� �6#�7 H� ������� - ./0�6� "����� 1�)��*��� q�4 @7 �w�>�� R
;����<� 1�)��*�� .���>,� �C#+�� ������� 	
�* �F���'� H� CableLabs PacketCable�6��,'� .  

2  �	��	�  

1.2  ��
����� ������  

 @Cx���� 8������ ������� X��,8(�
�(� W��,� ����/[i H���'� @� ��\v* b/N� 1+? @� <�g9�f
� - ����: �  y>��
��=t�(   @� itz�B������� 	
� . 8�D���� H�w ;��) 2&* g9�)
'� �B9�$ ��[+
��� ;&* -�N>� .;��) �'* H�w 

{�?h� H���'�* 8�������Hx| �D���'� M: R @� Q��B �D�a o2[i ����� M: `D��� ������� 	
} ~6CD��'� H�w 
H���'�* 8�����6�{�?h� 	��4i g49����  .��* X��& 8����� �C#�& ]������ �N> 8(�
�(� W��,��B9������[+
�� . 

<�*g9�f�� �,�l* M: ������� 	
� - (  ������� �F� ���J 2[ - �,�l��� Q67 `FxB.  
− ITU-T Recommendation G.168 (2004), Digital network echo cancellers. 

− ITU-T Recommendation J.83 (1997), Digital multi-programme systems for television, 

sound and data services for cable distribution. 

− ITU-T Recommendation J.112 Annex A (2001), Digital Video Broadcasting: 

DVB interaction channel for Cable TV (CATV) distribution systems. 

− ITU-T Recommendation J.112 Annex B (2004), Data-over-cable service interface 

specifications: Radio-frequency interface specification. 

− ITU-T Recommendation J.160 (2005), Architectural framework for the delivery of 

time-critical services over cable television networks using cable modems. 

− ITU-T Recommendation J.161 (2001), Audio codec requirements for the provision of 

bidirectional audio service over cable television networks using cable modems. 

− ITU-T Recommendation J.163 (2005), Dynamic quality of service for the provision of 

real-time services over cable television networks using cable modems. 

− ITU-T Recommendation V.8 (2000), Procedures for starting sessions of data transmission 

over the public switched telephone network. 
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− ITU-T Recommendation V.25 (1996), Automatic answering equipment and general 

procedures for automatic calling equipment on the general switched telephone network 

including procedures for disabling of echo control devices for both manually and 

automatically established calls. 

− IETF RFC 821 (1982), Simple Mail Transfer Protocol.  

− IETF RFC 1034 (1987), Domain names - Concepts and facilities.  

− IETF RFC 2045 (1996), Multipurpose Internet Mail Extensions (MIME) Part One: Format 

of Internet Message Bodies. 

− IETF RFC 2234 (1997), Augmented BNF for Syntax Specifications: ABNF.  

− IETF RFC 2327 (1998), SDP: Session Description Protocol.  

− IETF RFC 2543 (1999), SIP: Session Initiation Protocol. 

− IETF RFC 3550 (2003), RTP: A Transport Protocol for Real-Time Applications. 

2.2  ������� ������  

− ITU-T Recommendation H.323 (2003), Packet-based multimedia communications systems. 

− CableLabs PKT-SP-EC-MGCP-I08-030728, PacketCable Network-Based Call Signaling 

Protocol Specification. 

− IETF RFC 3551 (2003), RTP Profile for Audio and Video Conferences with Minimal 

Control. 

− IETF RFC 2705 (1999), Media Gateway Control Protocol (MGCP) Version 1.0. 

− ETSI ETS 300 001 ed. 4 (1997-01), Attachments to the Public Switched Telephone Network 

(PSTN); General technical requirements for equipment connected to an analogue 

subscriber interface in the PSTN. 

− ETSI EN 300 659-1 V1.3.1 (2001-01), Access and Terminals (AT); Analogue access to the 

Public Switched Telephone Network (PSTN); Subscriber line protocol over the local loop 

for display (and related) services; Part 1: On-hook data transmission. 

− ETSI EN 300 659-3 V1.3.1 (2001-01), Access and Terminals (AT); Analogue access to the 

Public Switched Telephone Network (PSTN); Subscriber line protocol over the local loop 

for display (and related) services; Part 3: Data link message and parameter codings. 

− ETSI ETS 300 324-1 ed. 1 (1994-02), V interfaces at the digital Local Exchange (LE); 

V5.1 interface for the support of Access Network (AN); Part 1: V5.1 interface specification. 

− ETSI ETS 300 347-1 ed. 1 (1994-09), V interfaces at the digital Local Exchange (LE); 

V5.2 interface for the support of Access Network (AN); Part 1: V5.2 interface specification. 

− ETSI ETS 300 166 ed. 1 (1993-08), Transmission and Multiplexing (TM); Physical and 

electrical characteristics of hierarchical digital interfaces for equipment using the 

2048 kbit/s-based plesiochronous or synchronous digital hierarchies. 

− ETSI ETS 300 167 ed. 1 (1993-08), Transmission and Multiplexing (TM); Functional 

characteristics of 2048 kbit/s interfaces. 
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3  �	�����	� ����!��	� ��"����	  

1.3  ��
������ ��	�����  

������� 8�06�
'� ������� 	
� S��D�:  
1.1.3  ��� �!�� ")cable modem:( `6�/�� ]4�'� �,��6� =��: p��� 2  b������ - ���t�� S�a `�>BJ.112.  
2.1.3   #$��$�� %���&��' *�� �+,�-�� ����.�� �/��&/�)IPCablecom:( - 8(�
�(� W��,� X��,� X*�N� 

�[ 8��2? 32,� ���� 8����� �6�6$* �B9�CD� @Cx�B 8(�
�+� �*2�� 4��(����>�p ����6�) ����BtF6� 8�/�f Q67 .  

2.3  �����0��  

������� 8��
�5'� ������� 	
� ]25���:  
API  ������� ���� ����� �����(Application Programming Interface)  
CPE  @#��t�� 9�,� - 8�t��k(Customer Premises Equipment)  

DTMF   ��*4t� �C^>� 42D�� 44��(Dual Tone Multi Frequency) 

IP  1�)��*��;����<�  (Internet Protocol) 

MGCI  "#�$��� ����� %&��' ����� �����(Media Gateway Controller Interface) 

MGCP � 1�)��*��MGCP � "#�$��� ����� - ./0��� 1�)��*��(Media Gateway Control Protocol)  
MIB   g9�4<� 8���6D� g27�&(Management Information Base) 

MTA  -���� "#�$* ��/� (Media Terminal Adapter) 

MWD   {�
,�� 9����(� �6��(Maximum Waiting Delay)  
NCS  �/�N��� =�2>�� �B�N� (Network Call Signalling) 

PSTN  ��6B2�� ����C7 ��F��� �/�f(Public  Switched Telephone Network) 

RTP   ;&��� 1�)��*��`6DF�� (Real-time Protocol)  
SDP  g9*2�� ��* 1�)��*�� (Session Description Protocol)  
UDP  1�)��*��bCD��'� 8���D� g2[*  (User Datagram Protocol)  

4  ��#$��%	  

`�* R=�4�$ S*�� �7���� 8�C6) �,�l��� 	
� - 8��6��'� ���i Q67 ��(26� bCD���:  
"%�" R"]t6B" R"�6��r"  

���FB�
�*  
@��D'� 2>��� *i =`N�� ��
� `C�[ %6�� *i �6�� ]�t�: Q67 12�.  

"�(i %�" R"]27 %�"R  
"�(i ]t6B "���FB�
�*  

@��D'� 2>��� *i =`N�� ��
� �6�� ��[ Q67 g9��D�� 12�.  

"`^�>B" R"K� Q���"R  
"K� ��
>� "���FB�
�*  

 - ����* r��$i 2��� 2& K�i �D� @/�* R@��D'� 2>��� *i =`N�� 1�Fv< S*���� �D�
 b) Q7��B �i 92���  b�& ��D��� ���c� �92� �i* 8�$�/D�� @� K��Fv: Q67 %���B

K)�� Q67 ]�2&<�.  
"�(i `^�>B" R"]27 `^�>B"   �(��,� @��D'� 9�)
'� ��6��� 9���7( S*���� �D� - ����* r��$i 2��� 2& K�i �D�

 *i2�F� �[R�� b) Q7��B �i �� @/�* ��  �92� �i* 8�$�/D�� @� K� 
?h� Q67 %���B
8�9��D�� 	
� {2[�� K��: 9�N� ��6$ Q67 ]�2&<� b�& ��D��� ���c�.  
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"�Z9" R"p��" R"t#�P� @�"R  
"2&" R"@/�" R"�9��?"R  
"H����B "���FB�
�*  

��,[ �9��? ~D'� �
>D�� �i �D� .��� 2,G *i �>�D� j�$ - K�6�� ����� K��94: 4�9�� 9
K��Fv: �?� 4�9�� 9��� 2& ~[ - Rq�>'� @��� K�h.  

5  �
�&
  

������� 	
� �
����'�  ��P� `��NCS������� ���� ��� ����  (MGCI, Media Gateway Controller Interface) 
�(�)��*��*�+��,� ) MGCP ( 34�5'� - ./0�6�=�2>�� - ./0�6� ���9�? ���>7 @� ��2'�.  
��� ����� �������

��� ���!:  

•   ;����<� �7 8�
�� 1�$9: 1�)��*�� ]25��� �/�f M: `6l�C��� J�F>6� �m)i *i ~B2�6,� ~�?)VoIP(�  
•  �9��? b/N�R���? ��B�B2�G  �7 8�
�� 1�$9: 1�)��*�� ]25��� �/�f M: J�F>6� �m)i *i  ;����<�)VoIP.(  

�(i p��*,� �",G `6?�2�� 1�CD�$(� Q67 ��2'� 34�5'� �
 .1�m'� b��$ Q6DGR H&��B* "e� %��� J�F>6� �}�CD�$� p�� 
 ��[+��(� �����6� `6l�� J�F� ���? bm� R"e� %��� 8�t��k R	
� ���F
� R�} ��/� �i "#$�� %$& ��	$���


�� '�()� *$#��#��+�,.  
 1�)��*��� E��FB*MGCP ���G H,B =�2>�� - ./0�6� �B9�CD� "=�)J "K�*�>� .�B* 8������� L9�? =�2>�� - ./0��� 

=�2>�� =+)�� ����: 9�NB =�2>�� - ./0�6� ���9�? ���>7 ��$���. 1�)��*��� E��FB* MGCP- ./0��� ���>7 �i  
*i R	
� =�2>��  =�2>�� =+)*(CA)��$ R���G ./0�� ��� 8������� M: �/$�C�� ���*i 1�$9< �D� H� ��xD� @��t. 
 1�)��*���*MGCP( ������� 	
� - S�D'�   8�F���'� 42� �i p�� K�i 2�� R=�2>�� =+)* @��t� ��,0�� ���� 42�

 Q67 �C#�,�� ��6�/�� 8(�
�+� ��6�,��'�;����<� 1�)��*�� (IPCablecom)8���� b��,�� �
� @� .  
 1�)��*��� E��FB*MGCP b���� LJ�  8+����* ��G�a ��,� ��$�$h� 8�=�N�<� K�G ��/� . Q67 ������� ����*

�B�B2,� *i �B4�� ��/� �i @/�* 8���D� Rr�
� *i RH��>� b/N� ��G�a ��,� �7�C�.  
 1�m� �¡*���� `�>� ����� Q67 ��� ��$ �� �B4�� ��G�a ��,>��+���6l��  �B2�6,� ��F��� ��2e (POTS) ]��� *i ���¢ 

£� RX*�G 8�J ���? ���2� *i `[��F� .��6?�2�� �B2�6,��� ��F��}� ��2e� ���? b���� `�>� ��� �������* )����¢ ( QC��
 ���������	�
 *i ��
� ��
� ��/� *i MTA .��B9��? p��*B2�F�� ��2'� 34�5'� .72� �i  ���xBi.  

{��Y� `D¤ ]2¥ - `D¤ 92
� �� �B�B2,� ��G�a ��,>� 1�m� �¡* . R4��7 %�)�� �B4�'� ��G���� ��,>�� =�N�: ]t6��B*
8����� ��$��� �B�B2,��� ��G���� ��,>�� =�N�: @/� �C>�� .��P� ���'� �i 2���  `NCS 1�)��*�6� MGCP (  {�$ `�^B

4�'� ��G���� ��,>���B.  
��,� M: ��,� @� 2�� 8+������* .1�$9: E�^� ~��G�a ~��,� ~� %[�
� =�N�: �� ��,� M: ��,� @� b������* 

~��G���� ~��,>�� ~��� ~� 8���D'� .8���D'� b,� o*2[ @/� ~��G���� ~��,>�� ~� %[�
��� �
� =�N�: .�B �'�[* 
�C�>�� .=����� %[�
��� =�N�: .�B*~F
� �¦�� Q67 b������  :��,>�� 2>7 �?§�* �B92
'� ��G���� ��,>�� 2>7 ��2[i 

��#����(� ��G����.  
R�7�C��� HG9 bm� R�>�D� o�2[i �N)* ��G���� ��,>�� ~� 8+���� =���< 8������� M: 8�C�6D� =�2>�� =+)* 92
B* 

 2����*8�9�f:~���� bm� R�>�D�  .[* =�2>�� b�)��* ��� ��G���� ��,>��* R��#���: 27��* 8+������ =���: ��F�) 2B2� 	2
<�* o�2[h�* R��>�� {�k8�9�f��G���� ��,>�� Q67 ��2����* ��FN) ~D�B ���  .��p��� ������� ��
� ¨�
�*������  R

+�  *i �G�D� M: ���[ �i �*4 =�2>�� b�)* @� ���7 8�C�6D� b�,��B R=�2� ���[ �i8(�[ *i 8�=�2>�� ]��F� .�G �[ 
y#�
e� ~� 8+7�F��� *i y#�
e� *i =�2>�� .£�R@#��t6� �����P� ����'� \�^�* g2B2� 8��2? 1�?4: 2>7*.��/�R  	
�

�����6� ���>��� �G�Ff 8�\�^��� .� �C#+'� g2B2P� 8�C�6D��� �6�/N� 2����* 8�\�^��� 
�F>�� =�2>�� =+)* ]�,B* �,6D�'
8������� M: ��9�2�:* g
F>'� 8�\�^���� .�6)*����� 
F>�* �C#+� ���[ - ���� ���G ������� b�^N� 2�7i �Cb�)* 8�C�6D�  

��6�,��� �C) =�2>��.  
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1.5  1����� �� �2���� H.323  

 1�)��*���MGCP�(�)��*�� 	9���7�� .C
� ���6?�4 ��) L9�56� ���B Xp�� ]��� -  ���VoIPg2�[*  . �
� ��d�B*
(i *i Xp�B �i p�� R=�2� b�)* @� ]��>�� 8����� �7�C�* R����$�[ 8�
>� g27 Q67 Xp�B . 9��D� �6�/N� -*H.323 

 p�����? @� �m)i *i "? H� %��� @� ��� ��$ �
� �7p�'� 8������� ]��>� ��/B �i  �B2�6,��� ��F��}� ��2e�
(POTS)�P� @�* R H� �?§� %� �C��iH.323	��4i �s�'� �0>�� Q67 R�C#+� :  

H.225.0

H.245

RTP

MGCP

  
 3.4��J.162/1 5 1����� �� �2���� H.323 

 1�)��*��� LJ�  -*MGCP<� �w�� �F�_* Q67 8������� t)�� g9�f �B�N��� �F�_* =�2>�� b�)* 1*�>�B �C>�� R��DC��� 
�� �P�D�*=�2> . 8�,�a =�2>�� b�)* 
F>B ������*"�B�N��� " 9��D'��H.323h� M: ]2,�B*  �C��H.323 K�i Q67 " �9�[

©��� H.323 " @� �m)i *i g2[�* *i"��G���� ��,>�� H.323"  

2.5   �� �2����#$��$�� �6789 ��;� <��= 1���� (IETF)  

������� 9���7� Q67 g4�D�� 8�� @¦� ITU-T H.323  8�
�� 1�$9: 1�)��*�� ]25��� ��� �B9��C6� K� S��D'� 9��D'�
 ;����<� �7)VoIP( �B�F�� ��G RIETF ��xBi"#�$��� g42D�� 8�,������ @� {�?i �� h 8�F���� 92�i  . 	
� @Cx��*

{�?h� 8�F���'�:  
•  g9*2�� ��* 1�)��*�� (SDP) RRFC 2327�  
•  g9*2�� �+7: 1�)��*�� (SAP) RRFC 2974�  
•  g9*2�� 1+��$� 1�)��*�� (SIP) ،RFC 2543؛  
•   1�)��*��r����(�`6DF�� ;&��� -  (RTSP) RRFC 2326. 

.��� S�a M: g9*4 ��* 1�$9: ���� �6B2� �B�N� \B�D� RH&���� - R`� g\?h� o+m�� 8�F���'�* .1�)��*���* 
(SAP) ��� ª��� g42D�� g9*4 *�B2� K�25��B2��,'� @� g\�) g��p Q67 ª��� g42D�� g9*4 ��* HBp . 1�)��*��� ��i

SIP ��Gª��� �B4�[i *i ��,� M: ��,� @� g9*4 - ����f+� �4�G bCD��� g�72� ]25�� .�B* 1�)��*��� ]25��RTSP 
`6DF�� ;&��� - 8���D� ]2,B ]2¥ H� ��� ��$ \G��� .* ��/B ��6) o+m�� 8(�c� -*��,G* g9*2�� �� 1�)��*�6� 

SDP .�B ��D¤ 8���D� 1�$9: 2>7* �1�$9<�«��)��*�� �B�a @7 ¬̀ `6DF�� ;&��� - b,>�� ) ;&��� - b,>�� 1�)��*��
 `6DF��(RTP) `6DF�� ;&��� - b,>�� ��&��� 1�)��*��* ((RTCP).  

���� 
���	 


���  
�
�
 

H.323  
����� ���	
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�/C�$* @ �C��i1�)��*���* �7p�'� 8������� MGCP (� `6CD��� ��6B2���� ����CD�� ��F��}� �/�N6� ��F��}� 8(�
�
)PSTN (1�)��*��� ]�25�$�� 8�9*2�� 8�t��k M: J�F>�� @� ��2'� 34�5'�* SAP 1�)��*��� *i SIP 1�)��*��� *i 

RTSP .	��4i �s�'� �0>�� Q67 R\FN��� bB�� =�2>�� b�)* M��B*:  

SIP, SAP, RTSP

RTP

MGCP

  
 3.4��J.162/2 5 1���� �� �2���� IETF 

 9��DC6�*SDP�B9�CD'� 	
� - ����� 9*4  . 1�)��*��� - g9*2�� S��*i bCc 9��D'� �
� ]25��B ����� ����� -*
MGCP.  

3.5  ��� �� �2������
 RFC 3435  �>� 7���2 ���ABNF  

 �,�l��� ����RFC 3435 ��� 27��,� `6/f ��* Q67 1�)��*���� ���e� %�)�MGCP��,G* � �"��)�� b/f ! 9*��
(BNF) %�)���� 27��& 8�F���' 2Bt'� ." b�^N�6� �6��& gt��i 9�/��( H��C) `6/N�� ����� �
� M: ��CC
'� \NB*

����� . b�B
��� - ]2,�*H 1�)��*���� ���e� %�)���� 27��& @� �5�� MGCP`f��c� M: \fd� 8�J R ����� g9�­* 
 8�F���'� Q67 �����6� ����6��&IPCablecom . b�6,���� ����� b�^N�6� ��6��,�� @�� �i @/� ��������� ���e� 	
¢ 2�,���*

�^6�� 27��&* %�)���� 27��,� �F6�¥ 8�\�F� ������ ��� 1��7h� @� 2[ ®4i M:.  

6   '���	 (�)�	 *+	��,-�.��	 �/	�/ (MGCI)  

� ����� ����� �#�_* ���MGCI Rb������ - ./0������c� @7 9��?<�* R��&2���* R��G���� ��,>�� - ./0���*  . ��6)*
���J ��C���� 8�[+���* K�F� ]��>�� LJ�  ]25���.  

1.6  ��+?��� ��@����� AB�+8��  

 1�)��*��� E��FBMGCP ��$�$h� 8�=�N�<� K�G ��/� b���� LJ�  ��,�8+����* ��G�a  .��* - 8+������ HCz
8�=�2� . *i b���� �6D�B �i @/�*�m)i2[�* =�2>�  .4��� Q67 =�>� 8�=�2>��* 8+������ ]�,�* g27 *i =�2� b�)* g9

=�2� =+)*.  

1.1.6  ��=���� C�-8�� D�EF  

 �G*�D'� R��G���� ��,>�� =�¤i��xBi/� 8�J R��G���� ��,>�� �B�� 8�G�DZ ( �C�d� ��G�DB ����/� ��* R~��  ����0�B
�>� S*�c� ��Ds*:  

•  ���G���� ��,>�� �B2� ��� ������� ��2�� .$�  
•  ������� ¨6� j��� - ��6­ ��G�a ��,� .$�.  

��G���� ��,>�� =�¤i b/f ��/�$*:  
  local-endpoint-name@domain-name 

���� 
���	 


���  
�
�
 

���	  
����� 
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ª�[  ��/Bdomain-name �C) �6�� ��2�� .$� 9��D'� - S�D� �� RFC 1034 ��=t� @Cx�B*� F�x��� @/� ������* 
`6B �C) ��2�� .$( 1�m� ��/B �i:  

  MyEmbeddedClient.cablelabs.com 

 p��*��xBi ��/B �i domain-name�����>7  IPv4 K� "��* ��
� �6�6$ b/f 
?dB �6��G ��,� �J ��N7 ��� - 
 ��G�,D� ��$�&)"]"* "[" (C) - �"[128.96.41.1]" !�,�l��� M: X����� =��9  RFC 821 b���F��� Q67 X+a+� .

2�� ����C7 �
>B K�i;����<� 1�)��*�� @B*�>7 ]�25�$� ]2D� .  
 �m)i *i ��G�a ��,� ��2'� 34�5'�� "���� �i p��*) W�,� b/� g2[�* ��,�RJ11����}� W��,� @�  ��$�$h�( R

 b) �B�� S�D�*b,��� ��6­ ��G�a ��,� .$�� ��G���� ��,>�� @� ��,� .R��6Y� ��G���� ��,>�� .$�*  �df ¨�J - K�df
S*�c� ��Ds�� W�0�� \v R��2�'� .$� .��G�a ��,� "  ��6Y� ��G���� ��,>�� .$�� "���B*  R�i ��G���� ��,>�� "  42�

�� R1�m'� b��$ Q67 F��� ;��) �J: ���6l���� F��� ]i ����B�B2�G ."  �+5�$� @/�*  ��G���� ��,>�� .$� @� ��G���� ��,>��
��6Y� .����� .$� ��6Y� ��G���� ��,>�� .$�* ��/'� K�G ��/B `t��� b&h� � ����/'�* 9����� Q
&i - .$+�t��� �m)h� � �� -

~C��� Q
&i . R��s��� @� 2BtZ*GH>�� .$� 2�,�B �i ��G���� ��, ������� ��C���� 27��,� ��6Y�:  
•   4�F� b#�� "� ��6Y� ��G���� ��,>�� .$( �B4�F�� ���>D�� b
G %�"/") RASCII 2F�B�N7 ;$ .(  
•   8�¤ b$+$ �B4�F�� ���>D��ASCII 8�C��� =�>m�$�� RH��� {�?i 8�¤ *i ]�&9i *i S�[i @� �F�n� 

- 4*2[ 8�>�DC) ��25��'� ��G���� ��,>�� =�¤i "/") R("@" ��7�>� 8�C�� bB2��6� ��25��'� 8�C���* R
"/") R("$"��v��F�� 8�C���* R.  

•   ��C° ��+D� ��: ��7�>��� 8�C��� bm�("*") 9(*4 ��+D� ��:* (*$*) ]t6B ��� ��C���� \�� ���>7 b­ b� 
��6B2�� .�,>� b��/�� .$(� ��_ �J: K��G ± @�*����� b/N��� ��6­ ��G�a �:  
  term1/term2/term3 

�(2�� ��6Y� ��G���� ��,>�� .$� ���>7 2[i ��)* b/N�� 
#2>7 
?dB ��6Y� ��G���� ��,>�� .$� ��G R��7�>� �C�� 
�����:  
  term1/term2/*  ��) �J:term3�(2�� ��7�>� �C�� .  
  term1/*/*   @� b) ��) �J:term2 *term32�� �(��7�>� �C�� .  

 @/� �6m�h� 	
� @� 1�m� b) -*1+[:2�� ��+7 ��Cz>�� ��+D�� b­ 9(*.  
•  (  ²B %� ��7�>� �C�� �
>7 bB2�� ���[ - K��G ± @�* �~C��� @� (: ��7�>��� 8�C��� L�94�� �C���xBi bB2�� 

67 �D&���� ���>D�� H�w��7�>� 8�C�� �
>D�� ¨�J ~� Q.  
•  -�� ��� 8(�c� ( R��6�¥ ��7�>� ��C° 8��+7* 9(*4 8��+7 ���G ]25�� �B 9(*2�� 8��+7 L�94�� �C�

(:  %� ��7�>� 9(*4 ��+7 Q67 �
>7 1�C�f� ���[ - K��G ± @�* �~C��� @���xBi ���>D�� H�w bC�N� �i 
��7�>� 9(*4 ��+7 Q67 �
>D�� ¨�J ~� Q67 �D&����.  

•  ��FB�mC'� �
>D�� �`6B �C) ��C° ��+D� b" : ]25�$���� q�2'� ]*25'� j��� - �G*�D'� �
>D�� �
� .�& 
�D'� ."�� R�
� �6D�B*³  �/N'� ��G���� ��,>�� H�C´ R¨�J S+? 42� �����[ @7 ��>�� S�
� R��256� �6

�i R��2e�� �6D�B �C�G ��6DF����  e� - ;��) �J:��2e� L9�? ]i ��2.  
•  ��FB�mC'� �
>D�� �`6B �C) 9(*4 ��+D� b" : �G*�D� �
>D�� �
} g2[�* �C�& �i ]25�$� q�2'� ]*25'� j��� -

�D'�."  
•   27��,�� 	
� �i 2�� ��
� ��G���� ��,>�� "  ��C�� 27��& - ��G�s: b���F� ��G�a ��,� "  b) 42� �i p��

D�� (i %�	+7i g9�)
'� 27��,�� H� E9�.  
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 bm� R�F6�5'� ��7�F�� ���>D�� �[ *i ��G���� ��,>6� �F6�5'� �� h� �i ��[+� 92k*"���e�""  WF� - R  ��,>��
��6Y� ��G���� ��,>6� ~F6�¥ ~¤� @7 �F��$ ��G���� .µ��D�$ ������* b) b""? "�6
F>� ��G�a ��,>) . K�i ¶[+B*

'� ��=t� b/NB ��2�'� .$�� ��e� =tP� ��) �F6�5'� .�,�� *i �F6�5'� 1�/fh� ��G R��G���� ��,>�� �B�� S�D� @� 
�B�� 14���6� �6��& \v K�F� ���/6� . =2� g4�7: %,7*HGC#�4  ��~��2,� �C�&* b/f o2[i ]�25�$�.  

1.1.1.6  �I7�� J!�0+�� ��=���� C�-8�� D�EF  

GH2>��� �
� - g42Y� ��G�s<� ��C���� 8�[+��� ��2'� 34�5'� - ��G���� ��,>�� .72� �i .  
-��$/�� ���
(�� '$���� 0(1 �2��� 34$��� 5��/6�:  

•   `6l�C��� ���}�(Analogue Telephone)  !  `6l�� J�F� "5) bm� `6l�C��� ���}�(aaln) . �� �
�*
��$�$i "? ·G�/�  �/�N�� - S�DB �C) `6l�� `F���PSTN.  

•   �B2�F��(Video)  ! `x�,� ��B2�F�� �p��P� "C>�� b���F� ��2Bt��$�92�� @� .  
•  `$�$h� J�F>�� 8�J 8��2e� �6��/�� ��C&��� �/�N�� (BASIC ACCESS ISDN)  ! b���F� �p��P� "C>�� 

 �/�N6�ISDN��2Bt� `x�,� �$�92�� @� .  
1.1.1.1.6  �"�K�+��� B�
8�� LM ��=���� C�-8�  

 	+7i g42Y� ��C���� 8�[+��� M: �G�s<��GH�� g�7���   ��G���� ��,>�� "  @� ��6Y� ��G���� ��,>�� =�¤i - `6B" "?
J�F>��`6l�C���  "��2'� 34�5'�:  

•   �6�
� Q67 ��6Y� ��G���� ��,>�� =�¤i ����)�
>7 (&h� Q67 2[�* ~06�
�* b)@B�
>7 (� Q67 ~>l
�m)h�.  

•  GH�6�
'� ��/B �i  1 (term1) �
>D�� �� (aaln)��7�>� �¤ *i  . ��7�>� �¤ ]�25�$� �i ��[+� 92k*
�6�
C6� 1 @7 ��>�� �^� R��>� "  �i M: *i Rq�2'� ]*25'� - ��G���� ��,>�� �� i b) M: \NB �i @/� 

���  .��'� @�*����C7 H&=2��� g4�7: *i ��&2��� bm� R�B9�4: E��vh ����e� 	
� ]25��� �i .  
•  GH�6�
'� ��/B �i  2 (term2)��C&9  ]*25'� ��C72B ��� `6l�C��� J�F>�� ���? 427* 2[�* ~� �*���B 

�D'� q�2'� .q�2'� ]*25'� Q67 42­ `6l�� J�F� "? �B�� S�DB .&��� ��G ± @�*.  
•  ��F�n� ��6Y� ��G���� ��,>�� .$� ��) �J:�6�
'� �
>D�� �
� ��/B R",G 2[�* �
>7 @�  1 (term1).  
•  �J:³  ����6�
'�  1 (term1) 9(*2�� ��+7 �i 
#2>7 E��FB ��7�>� �¤ ) M: \N� ���"2[�* �i (" b­ b�

�6�
'� 2 (term2) �i �i R"aaln"  ·G�/B"aaln/$".  
•  �J: ����6�
'�  1 (term1)�6�
C6� ���J ��7�>��� �C��� 
#2>7 E��F� R��7�>� �¤  2 (term2) �i �i R"*" 

*"$" ��¦G�/� "*/*"* "$/*"������ Q67 .  
`6B �C) `6l�C��� J�F>�� ���e ��6Y� ��G���� ��,>�� =�¤h �6m�i ��/� �i @/� ������*:  

!  aaln/1  Q67 `6l�� J�F� "? 1*i�D'� q�2'� ]*25'� .  
!  aaln/2  � J�F� "? ¸�l�D'� q�2'� ]*25'� Q67 `6l�. 
!  aaln/$  � J�F� "? �i�D'� q�2'� ]*25'� Q67 `6l�. 
!  aaln/*  �D'� q�2'� ]*25'� Q67 `6l�C��� J�F>�� ���? b). 
!  *   ��G���� ��,>�� b))��G���� ��,>�� "  @7 ��>�� �^� ('� Q67�D'� q�2'� ]*25.  

2B*t��� ��6C7*/ b�/N���)u����*h� (b) {2� ��G���� ��,>�� 427 ��
� 8���6D'� Q67 1�
c� @7 ��*n��  ]*2¥
8���6D'� 	
� \G�� @7* ��G�a ��,� b) "  ��
�* q�2� .���,�>� ��G+�?� @� .v��� Q67* @/� K�i ��[+� 92k 

���� ��,>�� "  ���>�$���G���� ��,>�� .$� @� `6Y� =tP� @� ��G.  
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2.1.1.1.6  ��=���� C�-8������7�
��   

������� 	
} ��6�,��� �^�� - �B�B2�F�� ��G���� ��,>�� @7 b���F� �G��$.  
3.1.1.1.6   �.�4��ISDN"6�6N� B�
8�� ��B   

 �/�N�� @7 b���F� �G��$ISDN} ��6�,��� �^�� - `$�$h� J�F>�� 8�J ������� 	
.  

2.1.6  D�78�� D�EF  

~�7�F�� =+)��� *i ���0��� 8�
>'� @7 �6,��� g2B�G �B�� 8�G�DZ 8�=�2>�� �B�� S�D� .8�=�2>�� �B�� 8�G�D�*  b$+$
=�2>�� b�)* ����>��B �B�N7 ;$ .GH� Q
&h� �}�a ¹6�B ��� 8�=�2>�� �B�� 8�G�D� .74 32 �¤.  

 ®4i 20)*GH/� �i ���J 8������� - ��C/0�B @B
�� =�2>�� =+)* �7�C� @Cs g2B�G 8�=�2>�� �B�� 8�G�D� �� . 2��
������� 	
� ����� 1�� @7 ��9�? ��d�� =�2>�� =+)* ~� 	
� 8�=�2>�� �B�� 8�G�D� ���>� �i . b�)* ·N>B ��2>7*

��:* ���J ������� Q67 ��: R=�2>��� �6D�� 8+���� g27 =�2� K��J =�2>��� 8+������ 	
� b) "�9 p�� R�F6�¥ 8����� Q67 
=�2>�� �B�� S�D� �B�a @7 . `�* Rg9�4<� *i ��$�Y� 8�=���: - �
� =�2>�� �B�� S�D� ]25��B �i @/� 
#2>7*

 1�)��*��� ����� 1�� @7 ��9�? 8�=���:MGCP.  

3.1.6  �������� D�EF  

 �B�� 8�G�D� ������� ·N>�b���� =�N�: ��>� %6�B ��2>7 8+������ . ��,� j��$ - b������ �B�� S�D� �B�}� 8�G�D�*
��G�a .µ��D� 8+������ �B�� 8�G�D�* 1�)��*��� - bMGCP�B�N7 ;$ b$+$ ��9���7��  .GH� ������� bF/� �i 

( R�C#+� 9����� g��G =�x,�� �$� b���� �B�� ~� R�#�&4 o+l @7 b,� �B�}� S�D� ]�25�$�* �
� �B�}� S�D� K�G ]25
���J ��G���� ��,>��� �6D�B 2B2� b���� - K�F� .GH� Q
&h� �}�a ¹6�B ��� 8+������ =�¤i .74 32 �¤.  

4.1.6  O�PN� ��$��.��� D�78�� D��� D�EF  

 .C��i @� �/�N�� �B4�C�7� tBtD�� "#�$��� ����� - ./0��� 1�)��*��~���>a: =�2� =+)* 
�F>� �[��: b .K�i �
� �DB* 
(   "�9 2��B�/�N6� ��>���� ������ *i 4��D�� 8�
>�* 8����/�� ~� ;��l.  

��G���� ��,>�� =�¤i �df ¨�J - ��df R@Bit� @� =�2>�� =+)* =�¤i ��d��* .(*  ��>� �i .$(� @� `6Y� =tP� ~�B
��6?�4. 1�m� `6B �C�G* =�2� b�)* .$(:  

  ca1@ca.whatever.net  
������� ��a���[(� \��2��� X����� �B4�C�7(� �G��*:  

•   bm� R8����/�� �B�� S�D� ��2'� 34�5'��/�N�� - ��>B*�>D� W��* R�¢ ��e� ��2�'� .$�� R=�2>�� =+)* *i .
��2�� .$�� @B*�>7 g27 "�9 @/�* .M: ��i 1�$9: 9
D� �J:* �/�N�� @B*�>7 2[i GH 8��6C7 @Cx�� �i 

 ��*�­ g4�7: 
�F>���1�$9<��?� ���>7 ]�25�$�� .  
•  {�?i �
>� M: 8����/�� b,�>� �i p�� . `,�>� .$� ~� ����9(� ¶F�*)��2�� .$� ( ��2? - ��6DF�� �
>'�*

 @B4��'� =�¤i(DNS) .*GH �C7 8�������* =�2>�� =+)* H���B �i  ��2e� @� y65��B �
�� b�z����DNS .
 �C)GH ��2e� @� ]+D�$(� 8�������* =+)��� Q67 DNSQ���� 2& �CD�� ��) �J: 8���6D'� 2B2z�� .  

 ��2e�* @B4��'� =�¤i ]�25�$� ���G�B ��� g�f��'� \v ���>D�� M: �G�s<��*DNSR ]��F� ��G "¹6�'� ���/��"  �����
+� ���>��� 1�)��*��� j��$ - R`a���[(� b�^N�6�* R�B4�C�7MGCP .*"¹6�'� ���/�� " �
�� =�2>�� b�)* �� ��G�a ��,>�

��G���� ��,>�� ¨6� - �9�P� ;&��� - ./0�B .��,>6� ��/B ;&* �i -*  ��G����"¹6�� ���) " R",G 2[�** R2[�*
1�$9: M: ��G���� ��,>�� L��� ��2>7* R�¢ "���� =�2>�� b�)* M: ��i GH M: ��h� 1�$9: ���67 "¹6�'� ���/�� " - .#�,��

 ��,>6� ���>��� ;&��� ¨�J)��,>�� (�¢ ��h� �6D�B ��� ��G���� . =2��� 2>7*GH "�s "¹6�'� ���/�� "g4*t� �C�& Q67 .
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g92,�� Q67 =�2>�� b�)* ��6$�B ��� ���*h� .�D� ���>B* � `C�� �i Q67 �[��"¹6�'� ���/�� " �C6DZ ���D�$(��" ���)
¹6�� "(NotifiedEntity) .*GH Q,�B �i "���/�� ¹6�'� " �C6D� b�,��� �i M: �� �C)"NotifiedEntity " 4�DB *i g2B2�

��G���� ��,>�� b�^N� . ��) �J:*"¹6�'� ���/�� "��v9�G ��G�a ��,>�*i ³  ��s "�xB �������1 ��G R"/��¹6�'� ��� " 
?dB
92
� ���>7 �C�& %�^���� 
#2>7 ��G���� ��,>�� ��
� K���,�$� º ¹�6�� %6a �?� *i b���� �P�D� ��i �?� . ± @�*

 \^B @� ��&2��� ��G"¹6�'� ���/��."  
 2>��� ����*4.6�+�
F� �m)i ��* Q67 `a���[(� b�^N�6�* �B4�C�7+� .  

5.1.6  �+2���� ����Q  

� ������� M: =�2>�� b�)* %6�B �i @/]�&9h� H�Ck bCD��'� ��C&��B ��� . ���e bCD��� �i �� ��2e� 	
� @� E�^��*
 bCD��� �i p��* �bCD��� ��C&��B ��� ]�&9h� H�Ck ��^� ��6?�2�� 8�������� �����'� `6l�C��� J�F>����xBi 8��Ff H�Cz�� 

#(� 8�&��� ]�&9i* J�F>��=�2>�� - ./0��� 8��2? ���6�� ��� {�?h� ]�&9h�* ��C� .*GH ��G���� ��,>�� .72� �i 
2>��� �
� - 842[ �C) �C&��'� 8���¥.  

 S�DB* R���C&��� 9�G �C&��'� ]�&9h�� =�2>�� b�)* ¹�6��� ������� ]��& @Cx�B bB2� =���: �¡*��xBi� 1�$9<�p*�z����  . 2��
�<� �
� �iB =�� 2���427 ��\�) ��8+7�F��� @� . ���$9 - �}�$9: ± ���$* g�)�J - �C&��'� ]�&9h� �C)��� bxF'� @�*

g2�[*.  
�}�$9: b�& ��C)��� �i ]t6B ��� ]�&9h� 42D� n�>��� ������� Q67 %D
B K�i `� �
� �C)��'� q� - �6/N'� �i \v . Q67*

����� �>��G R1�m'� b��$�>��/� ���� ]�25�$�� ������� ]�&9h� �C&��� H:  
  

0 ��� ����  
00 	�
�� 
����� �� ����  

xxxx ��� ���� ���  
8xxxxxxx ��� ���  
#xxxxxxx ���� 	����� ����� � ��� ���! �"#$ ���  

*xx 	�%& 
��'�  
91xxxxxxxxxx 	�
�� 
����� �� (�")� ���  

9011 +  *,15-�%��   �./0 ��  

 3.4��J.162/3 5 �+2���� ��2
N� 5%�R�  

������� ���G 2��� ��� �,�>'�� ���e� �C&��'� ��e b��,� �C&��� "�5Z ������� b�C� �� �6/N'� 	
� b[* . ��G ± @�*
{�?i M: �,�>� @� �6�� �i p�� `6DF�� �C&��'� "�¥ .��& ]�25�$�� �
� �C&��'� "�¥ »�
B* @� �,�N� %�)�� 27

 ��h�egrep W/��B ]��>�� - )UNIX .(����� �C&��'� "�¥ @7 �F�� 	+7i �G���'� �C&��'� ��? ��G 1�m'� b��$ Q67*:  
(0T| 00T|[1-7]xxx|8xxxxxxx|#xxxxxxx|*xx|91xxxxxxxxxx|9011x.T) 

 t���� ]�25�$�� ���� �C&��'� "�5' `6/N�� %�)���� 27��&*BNF �����:  
Digit   ::= "0" | "1" | "2" | "3" | "4" | "5" | "6" | "7" | "8" | "9" 
Timer   ::= "T" | "t" -- matches the detection of a timer 
Letter  ::= Digit | Timer | "#" | "*" | "A" | "a" | "B" | "b" | "C" | "c" | "D" | "d" 
Range   ::= "X" | "x"    -- matches any digit  
   | "[" Letters "]"  -- matches any of the specified letters 
Letters   ::= Subrange | Subrange Letters 
Subrange   ::= Letter   -- matches the specified letter 

                                                      

1 1#! 	2�#3 �45 6'7 8� 9:; 	%�<� '
'NotifiedEntity	=��� .  
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   | Digit "-" Digit   -- matches any digit between first and last 
Position   ::= Letter | Range 
StringElement ::= Position   -- matches an occurrence of the position 
   | Position "."   -- matches an arbitrary number of 

occurrences of the position, including 0 
 String ::= StringElement | StringElement String 
 StringList ::= String | String "|" StringList 
 DigitMap ::= String | "(" StringList ")" 

*S�DBR�C&��'� "�¥ ,�a  ��� ��: R	
� %�)���� 27��,��"�6�6$) "S*�c� ��Ds�� ���0�� (� ��:*�"b$+$ �C#�& "
@/¼ �_�>� �
&i M: b����� �: ���7 ������� QD��$ .7i g49���� %�)���� 27��& @7 ��>�� �^�* R	+( B��C7 �C� ��

�6�6$ - H&�� �?� - ��_ �J: (: ;&nZ2 .bB2� .�&�� "�¥ `� �C#�,�� - �6�6$ b)* . *i ]�&9h� �N/� ��� �������*
8��&n'� *i S*�c�:  

(1   ��x�$o2c� �C6D� t�9� ��6?�2�� ���c� \^�� �B�� M: ��J�) ;&n'� *i S�c� *i .&���� �6D�'� �"6�6$ �
�B9�P� �C&��'�"�  

(2   ����$"�B9�P� �C&��'� �6�6$ "��m� �C&��'� "�¥ 1*2� Q67��C&��'� "�¥ - g49���� \��D��� H�CP �_�>� @7   
(3  (  ¦�f bDF� �� ��6�h� �xF5>� �z��>�� ;��) �J: �?�)�#t� �_�>� ���+?2� 2[�* �� �C&��'� "�¥ - b&h� Q67

(* b/N� �_�>��+?2� ]��  �?�.(  
�� �z��>�� ;��) �J:*�+?2� �_�>R ]t6B �¼ �m)i ��6�h� �DF��� ;��) *i ) �i( �{�?i ]�&9i �Bi q�>� �i @/ �_�>���( ��G R

=�2>�� b�)* M: �B9�P� �C&��'� �6�6$ b$�� �������3 9��* "�B9�P� �C&��'� �6�6$ ." �i @/� R������� 	
� - R�_�>'�*
 ��: ��/B"�_�>� �������" ��:* Rg42Y� b#�2��� 2[i "�x��� �_�>B R"�_�>� ���+�0���"��2>7 ���B R(   �C&��'� �6�6$ ��/�

b#�2��� @� �h g�_�>� .�6�0��� 8��_�>� - %���� �i @/� �D&��'� \v 8��&n'� ��G R1�m'� b��$ Q67* . 8��_�>'�*
�0��'� 8��_�>'�* �������C)��'� ]�&9h�� ¹�6���� �6�� =����� Q67 �6 )8��	9 ;<=/> ?9 @�A B�� C$D
E9.(  

 ;&n'�* T~�,B��� K��25�$� @/� ]�&9i b?4 ;&n�:  
•   ;&n'� ]25��B ��2>7T�C&��� "�¥ H� 4 R( B b�^N� =2� 4�DB* R1*h� .&��� 1�?4: 2D� (: ;&n'� b�^N� i2�

&9 b) 1�?4: 2D� ;&n'��C&��'� "�5' ���¥ *i �_�>� 2��B �i M: 2B2� . .;&n'� bCDB ���c� 	
� -* T 
�&n� 	9���7�� ��]�&9h� ~�.  

•   ;&n'� ]25��B ��2>7T9�G ;&n'� b�^N� i2�B R�C&��� "�¥ �*2�  �� �a���� Q^6B*) @/�( BK6�^N� =2� 4�D (
.&9 1�?4: .�B �'�[ .�$� @/� ���c� 	
� -* ;&n'� ]�25T�&n� 	9���7��  ��2>7 ]�&9h� ~�  ]�25�$�1�$9<� 

p*�z����.  

?dB*  ;&n'�T ~�C�,�� {2[: R�C&��� "�¥ H� K��25�$� 2>7 RTpar *i Tcrit .b&h� Q67 -�s: .&9 ]t6B ��2>7*  `/�


?dB R�C&��'� "�¥ - LJ�C>�� @� �h g�_�>� ]�&9h� �6�6$ ��
�  ;&n'�T�  �C�,�Tpar, `#t� �C&��� ;�&��� �6��,'�  .
�� b) �� ;&n� ��) �J:*  ;&n'� ��G R�_�>� L���< ]t6BT �C�,�� 
?dB Tcrit;�&��6� �6��,'�  L�c� . ]25��B ��2>7*

;&n'� T R�C&��� "�¥ �*2� 
?dB ;&n'� T �C�,�� Tcrit .*� %�^���� �C�,���  Tpar `�16 ����l ��i � �C�,�� %�^���
�� TcritG  `�4 ���l .=����� Q67 ~�C�,�� ~��� 2B*t��� ��6C7 12D� �i @/�*.  

'� ����*6 �0A ;&n'� ]�25�$� �dN� 1�m�* ��G�s: b���F� Q67 T.  
*GH��G���� ��,>�� .72� �i ��  ( B @7 b,2048��F��}� ��>���� ������ H�w Q67 �C&��'� "�¥ 8��B�� @� .  

                                                      

2    �?
 (�@A� ��B� C��"123T"/ "123[1-2T5]" 9:!/ DE'��F!� G4H "12T3"I  �H �?
.  
3    -�J
� ���� �K�',� L���M� 	%N�� 9%J#) 8� 9:;O �P3� 1.3.4.6 

4    Q��RS �� D	�TF#!� 	�,�T!� 9� DU�"	%���A� WXYA -�FB� 	%Z��A�."  
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 @/�*]�&9h� �N/� ������� M: 8�C�6D� =�2>�� b�)* 92�i �C6) �����6� �C&��'� 8���¥ =�2>�� b�)* �G�B �i.  92k*
<�g9�f��G ± @�* ������� ���G 2��� ��� �,�>'� Q67 �&���$ �C&��'� "�¥ b���F� �i M: {�?i g��   b��& �C&��'� "�¥

���6� .*GH�'� 8���¥ ��/� �i 2>��� �
� - 842[ �C) R=�2>�� b�)* ���G�B ��2>7 R�C&�.  

6.1.6  ��� S�7@N���
�T  

<�* o�2[h� ]��F� �:8�9�f 1�)��*�6� ���>��� ����� MGCP . �>�D� o�2[d� Kv+�: =�2� b�)* %6�B �i p��*
�7�C��� HG9 8(�[ bm� R��G�a ��,� - H,� . p��*��xBi��� =�2� b�)* %6�B �i  ��8�9�f: ��G�a ��,� Q67 �>�D� 

�C&��� �C^� bm� R�>�D�.  
<�* o�2[h� HCk*8�9�f`6B �C�G o�2[h� =�¤d� ����: \N>$* R`¤(� t�c� WF� - ���G �9�N�� ]p9 -  . ��p���*

<�* o�2[h� @� �7�C�8�9�f~D� ��G�a ��,� "  ��C72B  .1�m'� b��$ Q67*R �i @/C'� @� ��G  g��p ��p9 .72�
* o�2[i @� �>�D�8�9�f:* o�2[i @� {�?i g��p {�?i ��p9 .72� �i* R`6l�C��� J�F>�� ���? 8�9�f: ���e� 

�B�B2�F�� .%�^���� ��p�� ��G�a ��,� "  b) "���B* R~D� ��G�a ��,� "C>� ���>��� �m)i *i ��p9 2��� 2&*.  
[ g�Ff* ��p9 .$� @� o�2[h� =�¤i ��d��* 8��Ff WF� ]�25�$� p�� b
F>� t�[ .$� 42� ��p9 b) �i �Z* Ro2

�F6�¥ ]p9 - o�2[h� . S*�[ @� �F�n� S*�c� ��Ds�� ���0�� \v b$+$ `� o�2[h� 8��Ff* ]p��� =�¤i*
 `x,B 2�,� ���CN�* b�* ��f* ]�&9i*/F U���' V�.&.$� - �¤ �?� *i 1*i b���� ��f  .B2� ]t6B 2&* 2

�� ��* R��G�s: 8���DZ ���D�$(�� o�2[h� 8��Ff �D�� 8�C6D� ~$�& ~� 8�C6D'� �G�s�� �,0�B .�B* .$� b
F
 b#�� "� o2c� g�Ff @7 ��p���("/") . 42Y� ��p��� .$� 
5�B ���c� 	
� -* Ro2c� .$� @� ��p��� .$� 4�D��$� p��*
�D'� ��G���� ��,>�� "C>� %�^���� . 1�mC) ��2,'� "e� ��p9 ��) H� R`6l�� J�F� "e ���>��� K��G 1�m'� b��$ Q67*) .$�

 ��p���"X" ( ��DB R%�^���� ��p��� `�~B*���� ~������ ~l2c� �¤�:  
•  X/dl  �`6l�� J�F� "e 1�mC) ��2,'� "e� ��p9 - �C&��'� �C^�  
•  dl   "e� ��p9 - �C&��'� �C^�)�^����% (`6l�� J�F� "e 1�mC) ��2,'�.  

 1*2P� - �¢ �C#�& 4�� ��� ��2'� 34�5'� �� i ]p9 ������� 	
� 42�*1.  

 %�7W�J.162/1 5 �I7�� J!�0+�� ��=���� C�-8�� C�XY' ���M� �Z��� 

������� 	
���
 	
���
 ��
 	
���
  	�����
 	����
 ��  
�<3 B W� ��K�[ \�?3 W�  

	���'!� 9� '
]� L]�
 	���'!� 9� '
]� L]�
 	���'!� 9� '
]� L]�
 �
'�� 

	���'!� 9� '
]� L]�
 	���'!� 9� '
]� L]�
 	���'!� 9� '
]� L]�
 ISDN BRI 

 �06'� 42�*A ]p��� @� ���*i �7�C� . 42� �i p��*IPCablecom * ��G�s: o�2[i 8��Ff* ]p9 =�¤i/ bz�� �i *i
 ���G8��FN��* =�¤h� 	
� . ������� 	
� - g42Y� ]p��� - \�^� �i*GH - \�^� *i ��p��� .$� - \�^� K>7 q�>B �i 

���'� �^�� .&9 ��P� `��NCS=����� Q67 ��\�^��� �Z9 *i R.  
*GH �B�D� ��* R��p�6� �B�D� ��p9 b/� ��/B �i GHB�D� @Cx�B �i* R��p��� .$� 42� �i  �6D�B o2[ b) �

��p���� .*GH�
� 2B2�* Ro2c� g�Ff �i R"�x��� o2c� .$� Q67 o2c� �B�D� bC�NB �i  o206� �s�* `
<� 2B2� R=�x�&(� %�[ R¨�
)*8�9�f½� �a��x'� 8�44����) R�&2� �6��,'� 8�9�f *i �C&��� �C^� bm� ����
�� 

 8�C^�DTMF . %�*��xBi o�2[h� 42� �i �� �J: g�C��� ;��) ) ���� ��7�C��� HG9 bm�1.3.6 (*�� �J: ;��) 
 ��&2�6� �6��& o�2[i 8(�[ @Cx��) ���� ��7�C��� HG9 bm�1.8.3.6 .(*GH ��xBi<� "  2B2� 8�9�f) b�*/ H�&

(On/Off) 1���: *i R(Time-Out)R g\
& *i ((Brief* RGH< 42� �i 8�9�f�� 1���: �C�& 1���<� %�^�� ! 
���� 1.3.6.  



 

  �������  (2005/11)  ITU-T  J.162 13 

 ]p9 M: �G�s<��*IPCablecom RZ�H���B�z��� ]p��� 2B20�� g�? �*
F>'� %��/B �i  .*GH ]p��� 	
� .$� i2�B �i 
 ~�C�� ���B�z���"x-" *i "X-"* �/F GHbz��  IPCablecom~�C��� ~��¢ i2�� ��� ]p��� =�¤i  . ]*2¥ b�,�$� �J:*

��i q�2� ��\NB�p9 M:  �C72� \v �GH�d�? 2�DB �i K�67 )  d�e� g�Ff518  !�C72� \v ��p9 .(  
t���� ��>� b) .72B o�2[h� 8��Ff* ]p��� =�¤i* ����7�>� �¤ �J . ��7�>��� �C��� ]�25�$� @/�*"*" )��Cz>�� ��+D�� (

½�g9�f� g�Ff* R��>D'� ��G���� ��,>�� ��C72� ��� ]p��� b) M:  o2c"all "½�g9�f��>D'� ��p��� - o�2[h� b) M:  .
1�m'� b��$ Q67*:  

•  X/all  �`6l�� J�F� "e 1�mC) ��2,'� "e� ��p9 - o�2[h� b) M: \N�  
•  */all  ��G���� ��,>�� ��C72� ��� ]p��� - o�2[h� b)* ]p��� b) M: \N� �`6l�� J�F� "e ��>D'�.  

¨�J Q67 =�>�* /F GH��p��� .$� y
�  "*" * ��p��/F GHo2c� g�Ff ]25���  "all" ��p9 �i -.  
�* o�2[h� �N/� %�^����* 2���<�* o�2[h� �D� �N) p�� K�i 2�� ���G���� ��,>�� Q678�9�f Q67 ��2����* 
�(2� *i RM: �G�s<�� 8+���� ��G�a ��,� R@� .�B �i p�� R1�m'� b��$ Q67* 49 ~�9 �C^� \G�� ��G�a ��,� @� %6

b���� Q67 =�2� . *i o2[ 2���� *i �N) @/� `/�*g9�f: Rb���� Q67 GHo2c� �B�D� 42� �i /<�g9�f �[��� 
o2c� 2���� *i �N) @/� K�i/<�g9�fb���� Q67 .  

 ����� %� ��2>7*g9�f:�$� H� Ro2c� .$� M: b������ .$� S�xB Rb���� Q67  ��+7 ]�25@420C) - �C6m� R:  
  X/rt@0A3F58   

 *i o2[ ����� *i �N) =�>li b������ S
[ �J:*g9�f: RK�67 GH 	
� 2���� *i ~D'� o2c� �
� �N) S�,B: �a���� 
<�g9�f�>�D'�  .D��* ��½�g9�f R">�8�� �i  2����+�7 ��G���� ��,>��R<� "  ��) �J: �i g9�f TOB  2��� o2["��6CD�� bNG" R

��� ��<�� "���'� b������ S
cg9�f b�& �<� 1���: =�x,�g9�f . b�D��� 9��?<�� "���'� ¹�6���� =���: ����B �i %�*
 ¹�6���� 8��6a 1*�>�� 842[ �C) ¹�6���� 8��6C7) ����1.3.6.(  

 ��7�>��� �C��� ]�25�$� @/�*"*" )��Cz>�� ��+D�� ( Q67 ��(26�"� b)8+����� " ��,>�� Q67)��,>�� (��>D'� ��G���� .
� �i %� �+��(� �
� ]�25�$� 2>7* 2��� ��,>��� �6��'� 8+������ b) Q67 o2c� �N/� *i �������)��,>��� (

��G����.�+��(� �
} 1�m� `6B �C�G* :  
  X/rt@*   

�+DG o2c� ¶[+B ��2>7 K�i 2�� GH� .$� ������� bCN� �i o2c� K�67 H&* �
�� 42Y� b����� . �C��� ]�25�$� @/�*
 ��7�>���"$" )9(*2�� ��+7 ( Q67 ��(26�"�9�P� b������ ."*/F GH ¹�6�� %6a ��) �J: (: �+��(� �
� ]25��B 
 o2c�"�+��/�"b���� bB2D� *i b���� =�N�: ��i -  . �+��(� ]�25�$� 2>7*GH� �i  2�������� o2c� �N/� *i ��

K6B2D� *i 	¾�N�: ��� �
�� b������ Q67 .�+��(� �
} 1�m� `6B �C�G*:  
  X/rt@$   

 ��7�>��� ��>��� ]�25�$� @Cx�B ��i �P�D� 2>7*"�9�P� b������ "GH��7�>��� �C��� ������� H$�� �i  "$"  �C�& ¹6�� ª��
�9�P� b������ .��� ��: R�[( ��i 9�fi �J:* �[)�+m� ��&2����(�>Cs ��:*  ��)�+m� ]�*2���( o2c� �
� bm� M: RGH �i 

�D$�'� �C�,�� ������� ]25��� . ��7�>��� ��>��� ��G R{�?i g9��D�*"�9�P� b������ " ���*h� �P�D'� 2>7 Rg2[�* g�� H$��
�[��� ��>Cx� �
�� ��¿� .¤ *i Rb������ �B�� S�D� ]�25�$� @/�*~[+��(� H� R�6B2� ��7�>� �"]p��� b) "*" b)

o�2[h� ."t������ ��G 1�m'� b��$ Q67*:  
  */all@*   
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 ��,>��� 8+������ b) Q67 o�2[h� b) ~�D�� K��25�$� @/�)��,>��� (��>D'� ��G���� . ]2D� g2N� �
>B K�i 2��
 ~��7�>��� ~��>��� ]�25�$�"]p��� b) "*"o�2[h� b)."  

�¦�� - bCD�� Q67 g92,�� =�2>�� =+)�� ��/� �i %�*(  �]p��� b) ��G���� ��,>�� �D� ���G .72 . ��� ��G���� ��,>��*
��i b�,��� ����p9 M: \NB(  � d�? 4���� 4�� `� ��C72518) �G*�D� \v *i �C72� \v ��p9 .( 4��� �
� 1��,�$� 2>7*

 b�)* 1*�� �i @/� d�? 4���� ��h� 1�C�f� ���[ - K�i ��* R��p��� �C6D� \v @� {�?i g�� ��h� K���� =�2>��
 ��p9 �i �G�D' b��$ �i =�2>�� b�)�� ��/B @� g42D�� ]p�� 8�C6D� Q67 `6�h�)]p9( ��4�D��$� ~D�B 8�
��� . @/�*

��xBi�C� 2B2� ��^� ��G���� ��,>�� ��&2� ��i =�2>�� b�)* ]25��B �i 7��G�a ��,� ��C72� ��� ]p��� �.  

2.6   %���&�[�� ��70�6�SDP  

 1�)��*��� =�2>�� b�)* ]25��BMGCP;����<� 1�)��*�� @B*�>7 bm� b������ 8�C6D' ���� 8������� 2B*t��   
F>�*
 1�)��*���UDP 1�)��*�6� �����P� ����'�* RTP .*��³  �>Cs 49�B *i R�)
BR��- ¨�J S+?  R������� 	
� GH �i 

 1�)��*��� S��*i - H���SDP g9*2�� ��* 1�)��*�� - �>��'� 8�[+��(� (SDP) 9��D'� �§� ��* RRFC 2327 
 �B�F�� @� ���,'�IETF . R¨�J M: �G�s<��*GH 1�)��*�6� 8�C6D� �i 8�������* =�2>�� =+)* b) b��z�B �i SDP 

 8(�� *i 8�D� �i*(  B*i =�2>�� b�)* ��C�F(  �������� ��C�F.  
1�)��*��� ���B* SDP g42D�� 8���n'� ��* "#�$��� .���P� ���'� .72B @�* ` NCS ��DC��� 8+������ =�N�: {�$ 

 "#�$* �� i ]�25�$�� �B�B2�F��*"��D¤ "*"�B�B2�G ."���[ 42� ³* �� 8+������ 8�F���� {�$"��DC���."  
� ���B*1�)��*�� SDP  ]�25�$�� `6DF�� ;&��� - W)�F�� ��*"g9�� ""C>�� ���#�$* .���P� ���'� .72�$* ` NCS 

 ]�25�$�� W)�F�� 8+���� =�N�:"g9�� ""C>�� ���#�$*.  

3.6  �'����� \ ].	��� �,�^�  

 1�)��*��� ���*i 2>��� �
� �
BMGCP 2D� @7 =���: =�2� b/f - (RPC)�� ��$ bm�  �API 	9���7�� K��: \N>$ R
 "#�$��� ����� %&��' ����� �����)MGCI .( �F�_* 42�*MGCI��i b/�  MGCP�F�_��� 
?d� ª�[ R MGCI 2�D�* 

 ��h� bm� 8�C6D'� WF�MGCPb��,'�  .F�* 2>��� �
� - �>��'� �#�_��� ]2,�* �� 1�)��*��� bCD� {���'� H�G9MGCP 
�(�m� �
�* �  API� K��N�   RPC Z�H 1�)��*��� 
�F>�� K��25�$� MGCP .�i H�* MGCI API� 1�m� 4�� ��   API R

 ����� ����� 	42� �
�� �(2�� ��6��� ��GMGCI=t� (  B* R������� @� itz�GH �,���� 
�F>��� 1�C7i b) ��/� �i 
 ����� ���6� g42Y� 8((26�MGCI . b#�$���*MGCPDF��  8�\FN���* b#�$��� j���i ¨�J - �Z R��4���'� ��6

 1�)��*���� �6D�'� 2>��� - g42­ R��25��'�) 2>���7 .(*GH
�F>� =�2>�� =+)** ��2'� 34�5'� ��
F>� �i  ��,�&4 �� �C)
842[.  

 ��2e� ��d��*MGCI��G���� ��,>�� 1*�>� ���*i* 8+������ 1*�>� ���*i @�  .C�G*���*h� Q67 �6��f g��� `6B �:  
•   ���e� 8�=���<� bm� R�>�D� o�2[i �N/� K�G ��F6/B ������� M: ¹�6�� %6a ��i =�2>�� b�)* 92
B �i @/�

*i �7�C��� b���  8�C^>��DTMFR�>�D� ��G�a ��,� Q67 .  
•  2[h� X�&* 2>7 =�2>�� b�)* ]+7< ¹�6���� ��i ¨�J 2D� ������� ]25���g42Y� ��G���� ��,>�� Q67 ���6�'� o�.  
•  ������� b?�4 ��G�a ��,� - `��>B b���� ���&< b���� =�N�: ��i =�2>�� b�)* ]25��B �i @/�.  
•  b�& @� dN>� b����� �����'� 8�C6D'� \�^�� b������ bB2D� ��i =�2>�� b�)* ]25��B �i @/�.  
•  ��i =�2>�� b�)* ]25��B �i @/�4���� b���� S
c b������ S
[  . @/� S*���� �D� -*��xBi �i 

K�i ����� b������ S
[ ��i ����� ]25���³  >/¼ 2DB ��b����� À�F�[(�.  
•  ��i =�2>�� b�)* ]25��B �i @/� ���[ ��&2�� b���� ��&2�* ��G�a ��,� ��&2� �"��G�a ��,� " 8+���� �i*

�¢ ������ .�/�N�� g9�4:*��C7 ���
��� ��d�� ����h� ��
� ���G�B ��� 8�92,�� j��� L9�?  �� Q67 R¨�J*
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q�2'� ]*25'� ���[ @7 8���6D� Q67 1�
06� R1�m'� b��$ . ]�25�$�� 8�92,�� 	
� .72� �i H&��'� @�*
 �/�N�� g9�4< "����� 1�)��*���(SNMP) 8���6D� g27�& 2B2�* MIB�i �
�* R 1�� L9�? � 	
� �����

�������.  
•   ���B2� ��G�a ��,� g��p *i R��G���� ��,>�� �i =�2>�� b�)* »+�< �B9�� =2��� g4�7: ��i ������� ]25��� �i @/�

��2e� M: ��4�7: *i ��2e� @� �����?: ��� R�������.  
 %&��' 8��2e� 	
� ����*)g4�7 =�2>�� b�)* (� ����� M: 8�C�6D� 92
B �i��G�a ��,� - `��>� 8+���� =�N�: �dN 

��G���� ��,>�� - H,� ��� o�2[h�� K�+7: .�B �i* R�������� ������ ."? Q67 ��G���� ��,>�� �
�,� �9�P� ;&��� -* 
�F�q�2� ]*2¥ b?�4 ~D� `6l�� J.  

 - 8+������ HCk*"8�=�2� ."& *i `C�>� 2& R8+���� g27 `��>� �i @/�*2(  ��,>�� WF� - R=�2>�� WF� M: `C�>� 
��G���� . �C6D� K�G ./0�� b���� b) Q67 "#�$��� �G2�*"r�6$i" Q67 ����s @/� R"",G 1�$9:" (sendonly)R  *i

"",G 1��,�$� "(recvonly) *i R"1�$9:/1��,�$� "(sendrecv) *i R"��n� "(confrnce) *i R"1�Á "(inactive)*i R "V�� "
(replcate) *i R"�/�N�� �D�9 g*�7 "(netwloop) *i R"�/�N�� �B9��C�$� 9���?� "(netwest) . �C6D� 42�*"r�6$h�" 

�� * 1�$9: @/C'� @� ��) �J:/b������ Q67 "#�$* ]p9 1��,�$� *i .�*���*� 1�)RTCPr�6$i @7 b,���   �b������
*X+a+� ������� ���� b���F��� @� 2Bt� Q67 ITU-T J.161.  
µ�*�*�>µ�,��'� "#�$��� 1r�6$h� �C6D� 	42� ��G���� ��,>�� @� �6:  
•   ��/B ���* ��G���� ��,>�� ¨6�� �,6D�'� 8+������ b) Q67 b$��$ ��G���� ��,>�� @7 g94�
�� "#�$���

 �� �¢ ��e� r�6$h�"",G 1�$9: " *i"1�$9:/1��,�$� " *i"��n� " *i"V��."  
1*�>�* ��42� 8+������ 	
� Q67 �6�,��'� "#�$��� ��xBir�6$h� 8�C6D� :  

•  µ�,��'� "#�$��� r�6$d� 8+������ �B�a @7 8���D� ]p9 - �6"1�Á " *i"",G 1�$9: " *i"V�� "2D����.  
•  µ�,��'� "#�$��� r�6$d� 8+������ �B�a @7 8���D� ]p9 - �6"",G 1��,�$� " *i"��n� " *i"9:1�$/1��,�$� "

D� "6| ����G���� ��,>�� M: b$�� ±.  
•  µ�,��'� "#�$��� r�6$d� 8+������ �B�a @7 8���D� ]p9 - �6"��n� " ��,>�� M: �}�$9: M: �G�s<�� R.�B

 �� �¢ ��e� r�6$h� ��/B ���* ��G���� ��,>��� �,6D�'� 8+������ b/� ��5�� R��G����"��n� ."��F�* b�
 1��Y� bm� R���[<� 	
�RTP������� 	
� ����� 1�� @7 ��9�? R�+5'� *i .  

•  µ�,��'� "#�$��� M: �G�s<���� R��G���� ��,>�� @� �6«65µ$��* ��G���� ��,>�� M: �6$�'� "#�$��� " b) Q67 b
�¢ ��e� r�6$h� ��/B ���* ��G���� ��,>��� �,6D�'� {�?h� 8+������ �� "V�>�� ."*">�8� �
� @Cx�B �i 

<� ��2��� ��� "#�$���8�9�f��G���� ��,>�� Q67 �,��'� .  
•  µ�,��'� "#�$��� r�6$d� 8+������ �B�a @7 8���D� ]p9 - �6"�/�N�� �D�9 g*�7 " *i" �B9��C�$� 9���?�

�/�N�� " Q67 �}�$9: 4�D�$	��4i ~�'� �0>�� Q67 b������.  
��) �J:*a��x� r�6$h�  �� Q67"�/�N�� �D�9 g*�7"<� ��G R8�9�fµ�,��'� ��DC���  Q67 {2
��� H���$ b������ @� �6

K�F� b������ .*">�8� r�6$h� bCDB �i �a���� "�/�N�� �D�9 g*�7 " ]p9 W)�7 	9���7��RTP.  
 r�6$h� ]25��B*"�/�N�� �B9��C�$� 9���?� "� Q67 �B9��C�$(� @� �,0�6� �/�N�� 4�2��IP . b$��*g9�f:��7��   8�J

 �/�N�� Q67 ��G���� ��,>�� M: ��G�a ��,� " IP�� �i E��FB ¨�J 2D�* RÂ��<� ��G���� ��,>�� Hg9�f Q67 {2
��� 
�/�N�� IPb�^N��� ��+$ @� �,0�6� �����6� ��6?�2�� 8�t��z��� �7 ���B�� 2D�  .*GH<� p��k �i g9�f¨G ��6C7  \FN� 

��7��9: b�& ~��6?�4 \FN� g4�7:* .<� ��/�$ R`6l�C��� J�F>�� ���� �6D�B �C�G*g9�f g9�f:* R��D¤ �7� GH �B�� 
<�g9�f @7 ��>�� �^� R`6l�� J�F� "� b��� ���� M: �7�G�� *i g4�D� �i R���}� ¨�J �F��' �B9�P� ���c�.  
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*/F GH2B2P� 8+������ �ld��  r�6$i Q67 �a��x'� 8+������� ��G���� ��,>6� g4���'�* g"�/�N�� �D�9 g*�7 " *i
"�/�N�� �B9��C�$� 9���?� ."�����&: @/� ��� g2B2P� 8+������ 427 @� 2� 2& ��6Y� 49��'� 4��& �i 2��.  
*GH r�6$h� .72B �i "V��"���* ��G���� ��,>�� @� �G2��� V�� R®4i 20) R \FN��� �,B�a @7 ��>�� �^� �?� b�

�?§� b������ ¨�
� ��25��'� . b������ �i 2��"Ã��>'� "( ��_�\FN�� q��� "#�$* �G2� .72� (:  5
G.711 . .74*

 r�6$h�"��n� "* R�9��?GH{�?h� b������ %���$i b) .74  . b�B
��� M: X����� Q��B*IV �6m�i Q67 X+a+� 
6� ��0�s��%���$h� ~� 8+7�F�.  

1.3.6  `������ G�a  

 ¹�6���� %6a ��i ]25��B(NotificationRequest) ��,� - �>�D� o�2[i X�&* 2>7 ¹�6�� 1�$9< ������� M: %6a K����� 
��G�a .W)�F��� 1�
�( ��[�
� 8�C^� ��G���� ��,>�� Q67 �N/� ��2>7 ¹�6�� %6a p�� R1�m'� b��$ Q67* . p��*

7 �
� b�,��B �
�� ���/�� 9�,B �i 
#2>¹�6���� Q67 �6�¥ \FN� "  ]�25�$� `^�>B K�i R=�2>�� b�)* g4�7 ��* R
�B* ��G���� ��,>�� 	
¢ �����'� 8+������Ä2
¨�J Q67 =�>� ������� M: 8�C�6D� 96.  

 ReturnCode 
   ← NotificationRequest(EndpointId 
        [, NotifiedEntity] 
        [, RequestedEvents] 
        , RequestIdentifier 
        [, DigitMap] 
        [, SignalRequests] 
        [, QuarantineHandling] 
        [, DetectEvents]) 

*��=���� ��-8�� ���9 b��� (EndpointId)  ��,>�� �B�� S�D� �� )��,>�� (�G 
F>B ��� ��G����¹�6���� %6a �� .*GH 
 - g42Y� R��G���� ��,>�� ��C�� 27��& ��G���� ��,>�� �B�� S�D� H��B �i1.1.6 .*/F GH  ��7�>��� �C��� ]25���

"any of" .*GH ��7�>��� �C��� �+��� bC� ¹�6�� %6a b�,��B �
�� q�2'� ]*25'� Q67 "any of" �d�? 2�DB �i  
)">�8��e� ��/B �i d�e� g�Ff 4�D'� d 500 !³  �G*�D� \v ��G���� ��,>�� �h �6��D'� 
�F>� @��B .(*GH �C��� .74 

��7�>���"all of"  8�C6D'� @� �C6D� b) ���G ��/� ��� ¹�6���� 8��6�� �6D�B �C�G "���6�'� o�2[h� "*"<� 8��6a8�9�f "
*"�C&��'� "�¥ "*"o�2[h� �N) "* �v9�G ��:�6F^� ��: .�?��* �� �C��� .72� (i 8������� �D� 9��| �i p�� R�a���6�

��7�>���"all of" �6F^� \v ��:* �v9�G \v ��: �m)i *i 8�C6D'� 	
� @� g2[�* ���G ��/� ��� ¹�6���� 8��6�� �6D�B �C�G  .
 d�e� g�FN� 8������� 	
� 4��*503 �C��� bC� ¹�6�� %6a ;6�,�$� �J:  ��7�>���"all of" * ( �%���� �
} K�*�>� ��>/.  

*`���� V��.�� (NotifiedEntity)   42� �B9��? �C6D�"���) ����^6�� "2B2� ����G���� ��,>6� . R�C6D'� 	
� ]�25�$� 2>7*
GH ��2�'� .$�* `6Y� .$(� @� b) Q67 bC�NB ��* =�2>�� b�)�� b��/�� .$(� 2B2�  !�J: �[ ���>7 ]25�$�  IP ~� 

~$�&7��2�'� .$(  . ����1.1.6* 4.1.68���6D'� @� 2Bt� Q67 X+a+�  . K�i 2��">�8� �i R",G ��2�'� .$� �G* �J: R
 ��/'� ]25��BMTA=�2>�� b�)* �B�� S�D� KF��� .  

*G���� ���9 b��� (RequestIdentifier) �
�� ¹�6���� H� %6��� �
� "��� ]25��B K,6�B �i p�� . ��i - 9�/�$*
b��,'� ¹�6����.  

                                                      

5   �^�#!� �"_��TA� " ��'! `��'Y#�� D(�@A� ��B� C�� D9:;"Wa� (���3� 9� bF1#!� "c�'A� L/'YA� 0���� C�� 9:d eKf) ��� ��.  
6   ��^�) �
'<) ��� E'
'g� 
�%��<#!� 8�:) 8� 9:;. 
7    8��T� L�'Y#��IPI ��� h�BA� 8��:!� �  9�M�i 	F�<#A� 	�^�#!� `i j%�) . 4�?T) 'T�/ 8�'�� ��� L�'Y#�� kl D9�M�i 	F�<#A� 	�^�#!�

 b�X�)n�JA� ��� o!\ � �p.( 
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*�� ����a��
�T (SignalRequests)<� @� �7�C� Q67 ���� �C6D� 8�9�f���� @� %6�B ���,���� �� .*��³   42�
<� ���� R¨�J S+?8�9�f<� �D� ����� @/� K�i 2�� ���G���� ��,>�� Q67 8�9�fb���� Q67  .} �6m�i `6B �C�G* 	


<�8�9�f8:  
•  �~����  
•   �C^�1�^N�(��  
•  ����>'� =�2>�� �C^�  
•  �7�G�� �7�C��� �i M: K��>��� �C^��  
•  b���� Q67 =�2� 49 ~�9 8�C^�.  

<� .�,>�*8�9�fD�� �F6�¥ �� i M:  ����)�6��:  
•  On/off (OO) !<� 	
� Q,�� 8�9�fH�,� �i M: R���� ��2>7 R .� �i @/� (* %6�� �z��� (: �
� o2

8�9�f:<� K�G H�,� 2B2� g9�f) ,[( ������( .<�*8�9�f "C>�� @� OO ��d� S�D� 8�9�f:�z��>�� ����l  @�* R
 b��� g42D�'� 8��6��� ��G ±)H�,� *i (g9�f: OO��� �0�0� 8��6a �>�D�  ��*/F GH=��?i �i ��>7 q�>�  .

<�*g9�f On/Off ��/� �i @/� �#�� g���>� ���$9 ~�� ��)VMWI .( b��� ��2>7*g9�f: OO �7� GH 
<� H�,�$* ���D�,� 8�C�6D� �[��� =�2>�� b�)* 92
B �i M: ��D�&8�9�f OO ��,>�� =2� g4�7: r�,7i - 

��G���� .<� 8��6a �C6D�*8�9�f<� 8��6a �C6D� *i R�v9�F�� *i g4���'� \v R8�9�f bF^� ��� Rg9�f: R�>�D� 
 ��
� ���� �C�6D� ;���g9�f: OO  ���[ \^� @� `�* � ��/'�MTA�6D�B �C�G � g9�f� OO.  

•  Time-out (TO)  ! 	
� Q,�� <�8�9�f Q^6� �i M: R���� ��2>7 R) ��92� \v ���) %��� *i o2[ X�&��
 �C#�& -8�9�f: �,[( ] ��/� 2&v9�G�[( <� 1���: `x,>B *ig9�f .<�*g9�f�}���: `x,>B ���  � 2��� o2[

"��6CD�� 1�C�)�) "operation complete) ( �06'� ����Ao2c� �
} 2B20��� @� 2Bt� Q67 X+a+�  .(<�*g9�f 
TO 1���: =�x,�� ��/� �i @/� "=�2� 49 ~�9 " 2D�180 ����l .�� b�& o2[ H&* �J:*� 180 <� ��G ����lg9�f 

%�^���� �&��9 .:*�J³  <� �&��g9�f<� �&���* `x,>B �}���: ��G g9�f�*  2��� o2["��6CD�� 1�C�)�" �
�� R
K� K^�6�� R%6�B ³*i R%6a 2& =�2>�� b�)* ��/B �Z9 . o2c�� K^�6�� =�2>�� b�)* %6a �J:*"��6CD��" ��G R

 o2c�"��6CD�� 1�C�)� " .$� @Cx��$ =�2>�� b�)* M: b$�B �
��)=�¤i (<�g9�f) <�8�9�f ( Qx,�� ���
�}���:10 .<� @Cx��$*g9�f) <�8�9�f (b������ ¨�J .$� b���� Q67 g2��'� .<*8�9�f 1���: �C�& 1���<� 

2B*t��� ��6C7 �}2D� �i p�� R%�^���� g42­ .½� �C6DC) 1���<� g��F� 2B*t��� @/� �C)g9�f . �C�,�� ~��*
( 1���<� g��G �i �F� ��#�� .<�*g9�f TO� �i b�& @/�* R��#2� 2D� bNF� ���  2��� o2["��6CD�� 1�C�)�" R

�$ 2��� o2["��6CD�� bNG) "operation failure( .$� @Cx��$ �
�� R)=�¤i (<�g9�f) <�8�9�f ( `x,>B ���
�}���:10.  

•  Brief (BR) ! <� 	
� g2�8�9�f�,6� @� �&��� ª�� �
,�� �^��� ���F� = . �&�� o2[ H&* �J:*g9�f: *i R
Åa�� %6a �8�9�f: �&��� @� R2B2� g9�f: BR�9�P� ;&��� - ���N�  . �i �i 2��8�9�f: BR \v g���>� 

Q^6�$ 2D� �,��� . .&9 ��/� �i @/� g\
,�� �C^>��*DTMF. .&9 ��) �J:* "1" DTMF �
�� .&��� �� 
&** R;&��� �
� - Ks��D�$� ��� �&* o2[ Hg9�f: .&��� ��G R"1" E��D�$(� `�>�$.  

<� ����*8�9�f��G���� ��,>�� Q67 R%�^���� R . @7 q�� �J:*g9�f: "#�$* �G2� ��G�a ��,� Q67 �,��� )R��D¤  R�B�B2�G
£�(. "#�$��� �G2� ��G R/F GH ��>�� S�
� R��G���� ��,>�� ¨6�� "���� b���� �i Q67 b$�B r�6$i @7b������  .

                                                      

8    ��
4#!� rS s�R�!� Q�R�VII 	���Z 
���tS 	%N�� C�� su�u!. 
9    Q��RS" E��tv� Q�FiS)
���tv� (	X��3 "w���!� �45 �XB
  '�. 

 
10

 �xT� ��B�v� U�l 9! E��tv� rS 
�%�<� y�F3 �\S.  
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1�m'� b��$ Q67*R {�$ ���>'� =�2>�� �C^� HC�B @� "�N� =�2� - �>Cx�� ��G�a ��,� Q67 ���>� =�2� �C^� ;,�a �J: K��G 
��>D'� ��G���� ��,>�� ]25��B �
�� S���� .<� 42� �i p�� K�i 2��8�9�f)�6$ �B4�F��  ����F6�¥.  

 ����� 2>7*g9�f:* b�,�$� b���� Q67  2�D� b���� ���)RemoteConnectionDescriptor) ( ����3.3.6( �G2� ��G R
<� ¨6� 	2��� �
�� "#�$���g9�f GH �27�� %���$h� b/� �6D�'� b������ Q67 b$�B �i "�/�N�� �D�9 g*�7 ."�J:* 

³  2�D� b���� ���* 1��,�$� .�BGH�d�? ������� 2�D� �i ) d�e� g�Ff 527  !4��* ]27 2�D� b���� ���* .(  
 �C#�& \G�� 2>7*8�9�f:) �v9�G ��/� 2& (��� �C#�,�� 	
� b� ��< ����c� �C#�,�� b­8�9�f���N>�� 1���<� . *8�9�f: 

���[ ���N>�� 1���<�R��½� g2B2P� �C#�,�� - ��2,'� \v 8�9�f RGH  g9�f<�* �&��� �i)8�9�f<� ( ��2,'� g2B2P�
�
� S�$��N� � .8�9�f½� g2B2P� �C#�,�� - ��2,'� R�����[ ���N>�� 1���<� 8�9�f:* GH  �*4 ���N� b�� �i

�X��,�� <� 	
� ;&n� �ld�B @� ¨�
�*8�9�f .������*(   ����[ 2�� �� ;&n� b�^N� =2� g4�7< �,B�a �ig9�f:1���:  
���[ ���N� ��<� H�& �*4g9�f�(*i . ;��) �J:* 9�f:g ��6�h� 8�C6D'� �7�C� ��G ��C6D� 1���<� GHb�� �i   �B9�$

��,[( �G�� ��� .�,�� @7 ��>�� S�
� . �i*g9�f: �>�D� /F GH%6a - g2[�* g�� @� �m)i ����  8�9�f: . ��FB*
<� 8��6a �C6D� 1�Fv:8�9�f %6a �C#�& K�i Q67 8�9�f:�v9�G .  
<� Q67 X+a(� @/�*8�9�fY� ���[ g42 �� �06'� -A.  

*�'����� S�7@N� )RequestedEvents (��G���� ��,>�� Q67 ��FN) ������� @� %6�B ��� o�2[h�� �C#�& `� .*�� 
³ b���� - ��FN) @/� o�2[h� �D� �i 2�� ���G���� ��,>�� - o�2[h� �N) .�B R¨�J S+? 42� . �6m�i @�*

o�2[h�11.  
•  �F�� 8�C^��W)  
•  �]4�'� 8�C^�  
•   �7�C��� g4�7: ���[ M: 1�,��(�)B2�6,��� ���}� gt��i - o2��F��'� bCD��'� 2�DB ��2>7 �(�  
•   �7�C��� HG9 ���[ M: 1�,��(�)B2�6,��� ���}� gt��i - o2��F��'� bCD��'� HG�B ��2>7 �(�  
•   �7�C��� ¨B�� �x�*)��� ���}� gt��i - o2��^s bCD��'� "^xB ��2>7 �B2�6, ��F�F? ���F��'� b��[ Q67(�  
•   ]�&9iDTMF) 8�x�>�� ]�&9i *i.(  

���[ g42Y� o�2[h� Q67 X+a(� @/�* �� �06'� -A.  
 g27 *i =���: o2[ b/� "���B*��D���c �
�� =���<� 42� GH�D'� o2c� X�&* 2>7 ������� 	
5�� �i  .8�=���<�* 

�`� �>/C':  
•  9�G ¹�6���� ����[+'� o�2[¿� �C)��'� �C#�,�� H� Ro�2[h� @7.  
•  o2c� �C)���.  
•  ,�a �C)��'� ���C&��'� "�5'.  
•  o2c� b��k.  
•  <� =�,�:g9�f) <�8�9�f (���N�.  
•  q�2� ¹�6�� %6a.  
•  q�2� b���� bB2D�.  

� o�2[h� @� ~�7�C� ��G���� ��,>�� �N/�$*���6�' :�C��� \v o�2[i* g�C��� o�2[ig.  

                                                      

11   ��
4#!� � (�@%Z 	�'FA� Wa� 	�z� 9� 	�@�� 0�{ G45 I.  
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C#�4 �N/� g�C��'� o�2[h�* ����G�a ��,� Q67 .�J:*³  �92� �C��� o2[ @/B �� H&** R���6�'� o�2[h� �C#�& -
 2& .#�2�� o2c� ��) �� �C) R{�?h� o�2[h� b) Ç�D� �C6m� Ç�DB* 1�[ �Bi Q67 o2c� �N/B S��G Ro2c�

���� %6a¹�6�� =�12 .�>Cs ��92� ��i Q67 �C#�2�� o�2[h� M: ��>�� R`6/f \v �È Q67 R@/� ¨�J Q67 =�>�* �� Q67
£� R8�=�2>�� ]4�
�� �N) �i 
F>B @� K�i @� .v��� Q67 R¹�6�� =����� ���6�'� o�2[h� �C#�& - ]�*2��13 . S�D�*

 ��2B2� 1+? @� 	
� ���F
� g�C��'� o�2[h� !�  �06'� ���A.  
���6�'� o�2[h� �C#�& - �[��� ����94: ~D�B ��� o�2[h� `� g�C��'� \v o�2[h�* . ���6�'� o�2[h� �C#�&*) ���

2& �v9�G ��/� (��� b� �����6�'� o�2[¿� �,����� �C#�,�� b­ . o�2[h� M: �G�s<�� R��G���� ��,>�� �N/� @�*
h� {�$ Rg�C��'����6�'� o�2[h� �C#�& - g42Y� o�2[ . ��G R���6�'� o�2[h� �C#�& - �C��� o2[ L94i �J:*

 4�D��B ��2D�* R���6�'� o�2[h� �C#�& 4��* g2� 1��a o2c�� "���'� %�^���� =���<� b­ 
#2>7 b� 42Y� =���<�
%�^���� =���<� . 42[ �J: K��G R1�m'� b��$ Q67*"��k�7�C��� HG9 b" 8�C�6D� �i �*4 2B2� %6a 1��,�$� {��* R

 ��6C7 
#2>7 4�D��� R�7�C��� HG��"�7�C��� HG9 @7 ¹�6���� "%�^���� . ~D� o2[ �i*/F GH g�� @� �m)i ���B 
���6�� o�2[i �C#�& - g2[�* .�v9�G ���6�� o�2[i �C#�& K�i Q67 ���6�'� o�2[h� �C6D� 1�Fv: ��FB*.  

 ~D� =���: �i �i H� Ro2c =���: @� �m)i 42� �i @/�*(  �~D� o2� �6D�B �C�G g2[�* g�� @� �m)i ���B �i @/ .
�<� 8�7�C� ������� �G�F
'� 42�*������,�� 8�=��:  

 %�7W�J.162/2 5��$�$�-�� ��D����� ����+I   

 ����� 	��
�
 

����� 	��
�
  
	��
��
 ��!� 

"#�$ 

%&
 '���()�*  
)&
,
)�*(  

	��./ 

���� ���  
0
1
 

"�23� "415�  
0
1
 

h��B)  − − − − √ − √ 

	%Z��� − − − − √ √ √ 

-�FB� 	%Z���  
	%���A� WXYA 

− − − − √ − √ 

�5�| − − − − √ − √ 

v� Q�FiSE��t  
)v�
���t (	X��3 

√ √ √ √ − √ √ 

c�'� h��B) k�� − √ − − √ − √ 

��^�) �
'<) 
c�'� 

√ √ √ √ √ √ − 

�����  � �  ������ 	
 ��
 "���� ����� ��� " ������ 	� ��"�����"������ ��� ��� ���� ����� ��� �� ��!� #��$%& '&�(��� )* �+� .  

�6a ]*2¥ b�,�$� �J:* �� ������& \v 8�=���: �7�C� *i É�� \v =���: @Cx�BGHb�)* M: d�? g4�7: K�67  =�2>�� 
) d�e� g�Ff523  !������& \v *i �G*�D� \v 8�=���: �7�C� .(  

 "G� %H4�I/� *�J�
KL 4�M $�����"<� =�,�:g9�f) <�8�9�f (���N� "*"¹�6��" - o2� �B4�F�� 8�=���<� �i E��FB R
2[�* ��.  

�2>�� b�)�� @/�*M: �v9�G ���6�� o�2[i �C#�& H� ¹�6�� %6a b$�B �i =�������  . M: ¨�J b$�B �i =�2>�� b�)�� @/�*
 ��2>7 q�2� ]*2¥( B ]�&9i @� 2Bt� H�Ck 2B�DTMF .��>7 ¹6�B* �N/� b��$ g�C��'� o�2[h� �i 2��.  

                                                      

12  U��g� h��B#!� k�Xi }�a� k�X!� 	
�5 ~�<� Do!\ C�� Q�Ti D8�:�� k�X!� 	
�5 ~�<�.  
13  I �� E0�� k�X!� 8�� D-u@� 	��� ��� 	!�, 9� D�� k�� �'^ �\S �� 	����� e= n)��� 	��� y3�Z �\S IS ��2Ti 4?T
-�?. 
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l�2[i �6�B tG�[ �N) 2>7* �� g42D�� ���6��)�+m� RW)�F�� �C^�R~l206� �6�'� tG�c� `�  FXR/gwfax(start) 
*(ft/L� R� �i % 2��� ",G ~l2c� 2[i �������);,6ai ��� g42D�'� ���6�'� o�2[h� @� 	\v @� �m)i bxF'� o2c� �i (

������� ��,�$h� 27��& ��$i Q67:  
(1  bxF'� o2c� L�94: H� ~C��� M: 9����� @� �B��*h� %�� %��� ���6�� o�2[i �C#�& - ��92'� o�2[h�

7 	\v @� �m)i9����� Q6.  
(2  �+�xF� b&i ��/� ���6�� o�2[i �C#�& - ��92'� \v g�C��'� o�2[h�  o�2[h� @�) \v *i g�C��'�

g�C��'� (���6�� o�2[i �C#�& - ��92'� .(*  g�C��'� o�2[h� ~� �C�G 2B20��� 2�� 8��6xGi %���� 2��B
\v���6�� o�2[i �C#�& - ��92'� .  

*�� L�Q�+2�� )DigitMap(  .)��� �C&��� "�5Z ��G���� ��,>�� 2B*t� =�2>�� b�)�� ���� �B9��? �C6D�,�a ]�&9h� �� K�
 =���: H� ���6�� o�2[i �C6D� =�2>�� b�)* �G�B ��2>7",�a �C)��'� ���C&��'� "�5' "��G���� ��,>�� ¨6�� . "�¥*

 ¨�
�* �C��� ]2,'� �C&��'�(  B\G�� ]t6 %6a 92� �C6) 	",�a �C)��� ���C&��'� "�5'" =�2>�� b�)�� @/� K�i 2�� R
;&* �i - �C&��� "�¥ \G�� .*GH 27�� - ��G���� ��,>6� �C&��� "�¥ \G�� ( B %6a 1*i 32,� ;&* p*�z�

",�a �C)��� ���C&��'� "�5' ." ������� @� ;�6a �J:*",�a �C)��� ���C&��'� "�5'"³*   ;&��� �
� - ������� {2� @/B
 R��>D'� ��G���� ��,>6� �C&��� "�¥GH�d�? ������� 2�D� �i )  d�e� g�Ff519 !(  B "�¥ ��G���� ��,>�� {2� 2��

�C&���.(  
 QC�B \^�� ��G�a ��,� b/�*"�B9�P� �C&��'� �6�6$"'� "�¥ H� ���6��,' ]�&9h� H�Ck ���G ��� ��� R �0>�� Q67 R�C&��

 - 42Y�5.1.6 . ª��2� ��� R¹�6�� %6a �P�D� ~D� *i ¹�6�� b$9i �C6)*"�B9�P� �C&��'� �6�6$ "�v9�G �6�6$ M: .
 .$�� S�D� b?4 =�,��$� �,�>� @� ��4�4��$� ��:* b?2) ��FN) ��: �§� ��� 2& ���P�D� ~D�B ��� ]�&9h�*" Ê9�4

�zc� :" ����1.3.4.62Bt� Q67 X+a+� b���F��� @� .  
<�*8�9�f<� 8��6a ��,��� ��� 8�9�fR���6�'� o�2[h� �C6D� - ��>Cx�� *i g42Y� o�2[h� H�Ck H� @��t��   �J: (:

 =���: ��6��i"<� =�,�:g9�f) <�8�9�f (���N� ." %6a ¹�6���� %6a @Cx� �J: K��G 1�m'� b��$ Q67*g9�f:" ~�9" @Cx�* 
 o2[ @7 ª0��� %6a o�2[h� %6a"�7�¤ HG9"�N/� �'�[ %�^���� ~���� �&��B �i `^�>B R  HG9 o2[ �������

�7�¤ .�J:*³   o2[ @7 ª0��� %6a o�2[h� %6a @Cx�B"�7�¤ HG9 "Q67 ~���� �&���$  �7�C��� HG9 �h 1�[ �Bi
'� o�2[h� �C6D� - �Cs K��G ± @�* �C��� o2[���6� .�d� `x,B `6/N�� 2B20���* b) 2���� 8�9�f:" 1���<� "

GH R���6�'� o�2[h� 2[i �N/B �'�[ �&��B �i ��³   =���: @/B"<� =�,�:g9�f )<�8�9�f (���N� "����� �� o2c��
42Y� . =���: ���[ -*",�a �C)��'� ���C&��'� "�5'"- %�^���� ��6��� bmC�B R  b) �&*8�9�f: 2>7 ���N>�� 1���<� 

1*h� .&��� �C)���14�F�B .)��'� .&��� ��) �J: �' @��t��� �
¢ �&+7 +G �  "�5' `#t� �_�>� ]i ���¥ ]i �_�>� @7
�C&��'�.  

 �C��� �i 2B9i �J:*g9�f:) 8�9�f: ( =���: ]�25�$� @/� RK>7 ª0��� ��� o2[ X�&* 2>7 1���<�"=�,�: <�g9�f 
)<�8�9�f (���N� ." b) ��N� Q67 =�,�<� - =���<� �
� \ld� bmC�B*8�9�f:;&��� - ���N>�� 1���<�   R�9�P�

 �&�� b��B ¨�
�*8�9�f:o2c� X�&* 2>7 %�^���� 1���<� .  
<� i2�� �i 2B9i �J:*g9�f) <�8�9�f ( =���<� ]�25�$� @/� RK>7 ª0��� ��� o2[ X�&* 2>7"6�� %6a¹� q�2� ."

 �i p��*bC�NB %6a* Rg2B2� ���6�� o�2[i �C#�& Q67 q�2'� ¹�6���� %6a 8�9�f:�C&��� "�¥* R  2B2���xBi .
�� K���,�$� .�B 2B2� ¹�6�� %6a 8((2� �,���� ��/� q�2'� ¹�6���� %6a 8((4* ��WF� @Cx�B*  S�D�* ¹6�'� ���/��

N)* �zc� - �P�D'�* %6��� �B��o�2[h� � . "�N>� 2>7*"q�2'� ¹�6���� %6a "9�0�$ "�B9�P� �C&��'� �6�6$" 2�� �
 ��ld�B @� �zc� Ê9�4* ��[+'� o�2[h� �C#�& �i)9�0�$ ¹�6�� %6a H� Hw �J:  ���[+'� o�2[h� �C#�& ¹�6���� %6a

                                                      

14  �� Dy��� /� 	�%& 	�u� `�� �p U� D	%���A� 
�XX$ � 0'� �5 �%B�, ���!�.  
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 ����1.3.4.6 .( q�2'� ¹�6���� %6a =���: �i ¶[(( Bo2[ .)��a<� j+ ��,0�� �C)��'� =���: H� KDw @/� K�i 2�� R
¨�J .*GH 
�F>� 8��6C7 ��/� �i NCS.74 Q67 g94�&  b&h� Q67 2[�* q�4 {���� . ]��� �
�� q�2'� ¹�6���� %6a*

 2B20��� �
�/F GHq�2� ¹�6�� %6a Q67 bC�NB  �?�.  
 4�27: =�2>�� b�)�� ���B q�2'� ¹�6���� %6a =���:*"¥g\^� �a�� "�¢ "���'� o2c� �N) 9�G ������� ��P�D�.  i2�B*

 %6a �i 9�F�� Q678�9�f:q�2'� ¹�6���� %6a - 42­  . ~� 8�G+�?� o*2[ H>' �B�>D�� @� \�) 92& `?�� %�*
�������* =�2>�� b�)* .<� 8��6a b� ��2>7 b�h� �6B�a 8�G+�?� o2� (i `^�>B K�i 2���9�f8  b­ b��/��� g2B2P�

< ��2,�� �C#�,��8�9�f<� �&���* R���N>�� 1���<� 8�9�f "C>�� @� BR���F� =�,6� @� .  427 2��,� Q67 HzNB*
<�8�9�f "C>�� @� On/Off .�?� M: ;&* @� =�2� b�)* ]�,B �i g2�� �$9�¼ ��D�* <� H�w b���8�9�f On/Off 

��[ - ��/� �i `^�>B ���<� H�w H�,� ]�,B �i* Rb�* �8�9�f On/OffH�& ���[ - ��/� �i `^�>B ��� .  
 =���<� ]�25�$� @/� RK>7 ª0��� ��� o2[ X�&* 2>7 b������ %���$i \�^� 2B9i �J:*"q�2� b���� bB2D�."  p��*

��>� b) @Cx�B b������ %���$i - 8�\�^� �C#�& q�2'� b������ bB2D� @Cx�B �i �B�� S�D�* r�6$h� - \�^��� 
b������ . ��7�>��� �C��� ]�25�$� @/�*"$" ½�g9�f M: "�9�P� b������" t������ �
� �i 2�� �/F GH L9�? ]25��B 

1*�>� ��d� �6D�B �C�G �D'� b������ M: ��7�>��� �C��� \N�* �b���� 1*�>� ��i j��� b������.  
'� ¹�6���� %6a =���:* 8+������ @� �m)i *i 2[�* b���� r�6$i \�^�� ��G���� ��,>�� �6/B �i =�2>�� b�)�� ���B q�2

K� "���'� o2c� �N�/B �'�[ .b��,� b���� bB2D� ��i K#�4i - bl�� b������ r�6$i - \�^� b)*15 . �C#�& \G�� 2>7*
 Rb������ %���$i - 8�\�^�GH - 8�\�^��� ���� �i ~C��� M: 9����� @� �?§� �6� 2[���� b������ %���$i . ��2>7*

�� %���$i - 8�\�^��� b) .���$ b���� 2��� o2["��6CD�� 1�C�)� " º �
�� =���<� .$� �C6DZ 42Y�)�06'� ���� A 
�b���F��� Q67 X+a+ .(�$ b������ %���$i - 8�\�^� �i ;6NG �J:* 2��� o2["6CD�� bNG�� " .$� �C6DZ 42Y�

 b������ r�6$i - \�^���* bNG �
�� =���<�) �06'� ����A b���F��� Q67 X+a+� .(*/F GH ��,� =���: ��*�­ ��k 
 b������ %���$i - �,����� �0��>�� 8�\�^��� �i �C) Rb������ %���$i - 8�\�^���/F GH���DG b�� .  

\?i*R��]�25�$� @/�  =���:�C��� o2[ @7 ¹�6���� H>' K��25�$� bm� Ro2[ b��z�� b��z���  . ~� @��t��� �i 2��
* o2c�g9�f:%�^���� o2� b��$ ���N� .  

 ����� ��	
��1.3.4.6
�� ������� ���� �
� ���� ��
� ����!" ��#�$% &'�  .����(� 
	)��� &'� *��+�� ,-
��.  

 8�=���½� 42Y� �B�D���<� 8��6a �B�a @7 %6�� ���8�9�f 	
� ) .&9 4��* g2� bm�DTMF	�����*  ( j��� L9�?
 ��$�$h� �F���'�NCS .����� M: ����� @� ������* H&�� M: H&�� @� @B���B 2& �B�D��� �
�* . �G�� R¨�J Q67 =�>�*

��$�$h� �F���'� j��� L9�? ���2,� @/� o�2[i ]p9 - �B9�D��� .* - o�2[h� ]p�� ���*i �C#�& Q67 X+a(� @/�
�06'� A.  

<� 8��6a* ���6�'� o�2[h�*8�9�f��C7 \N�  �����J o�2[h� M: . Ro2c� X�&* �N) ������� M: %6�B ���[ `FG
	2���� ����: %6�B {�?h� ���c� -* . ]4�'�* W)�F�� 8�C^� bm� Rg27�,�� 	
� @� 8�=�>m�$� ��>�* ��FN) @/� ���

 @/�*( ����B�N� @/ .( �>�i \v o�2[h� H�w ��G���� ��,>�� b) �N/� �i H&�� g9*�x��� H����� . o�2[h�*
<�*8�9�f ��,>�� ¨6� ��C72� ��� o�2[h� ]p9 �C#�& ��42� ��
F>� *i ��FN/� �i �>�D� ��G�a ��,>� @/� ��� g42Y� 

��G���� .��p9 b) 42�** o�2[i �C#�& o�2[i 8�9�f:��,���� *i ��FN) @/�  . *i �N) ��>� %6�B ��� �������*
o2[ �����(  ��d�? 2�D� �i %� g42Y� ��G���� ��,>�� KC72)  d�e� g�Ff512 *i 513 ! *i o2[ �N/� gt�� \v 

 2����g9�f: .( ��2>7*( B42­ o2c� .$� ��/ ���� .$� E��FB R��p9 .$����G���� ��,>6� %�^���� ��p� .�J:*³   .$� @/B

                                                      

15    L'Y#�� 8� D(�@A� ��B� C�� D6', �\S o!\ C�� Q�TiD-QoS Q��Rv� 8�� ��^�) C�� D-QoS Q��RS 4�?T) 'T� 4Y#
 �P�� k��#!�i 
c�'A� ��^�#!� �
'<).  
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�+z�� o2c�  R	
� %�^���� ��p��� -GH�d�? ������� 2�D� �i )  d�e� g�Ff522 !(   	
} *i o2c� �
} 4��*
<�g9�f.(  

 �C#�& ��/� ¹�6�� %6a 1�$9: =�2>�� b�)�� @/�*��9�f:�v9�G ���6�'� K .) �&* - �
� \ld� bmC�B* b8�9�f: 1���<� 
���N>�� .�+m� R�
� bDFB �i K>/�*R=�2>�� 49 ~�9 �C^� bm� R�C^� 2���� �&* `^�>B ��2>7 .  

�de� \ �W����� )QuarantineHandling(  �zc� Ê9�4 - o�2[¿� �P�D'� 8�9��? 42� �B9��? �C6D�) ����
1.3.4.6(��* b�& ������� ���FN) ��� o�2[h� �i R��>/�* �
� ¹�6���� %6a ��i 1³  =�2>�� b�)* M: 2D� ¹6�� . �G��*

�P�D� 8�9��? �7�C� �C6D'�:  
•   �zc� - �7�s�'� o�2[h� 4�D��$� *i �P�D� `^�>B ��) �J: ��)���P�D� �� %�^���� =���<�(R  
•  � �i H&��B ��) �J: �� 2���^�6�� ������� ��2[�* �� �B2,� �m)i Q67)�;��m�� r�6$h( g42D�� 8�^�6�� *i R) r�6$i

g*�D��.(  
��2>7*(  � g4���� �C6D'� ��/GH�zc� - �7�s�'� o�2[h� �P�D�  . r�6$h� .74*";��m�� "%�^����  r�6$i*

"g*�D�� "`��t�: . �C72� \v �zc� - �P�D� �C6D� �C�& H� ¹�6�� %6a b�,��� ��� ��G���� ��,>��*">�8�  g�FN� 4�� �i
 d�e�508) �C72� \v �zc� - �P�D�.(  

 ./� �zc� - �P�D'� �C6D� �i ¶[(��xBi@/�* ���P�D�* ��FN) º ��� o�2[h� �P�D� ³   ¹�6���� º 2& @/B 2D� �¢ 
��h� 1��,�$� 2>7.  

S�7@N� �4��) DetectEvents(��� o�2[h�� ���4 �C#�& 42� �B9��? �C6D�  ���[ - ��FN) ������� @� %6�B 
"¹�6���� " ���c�*"����m�� ."��2>7*(  � ��� o�2[h� ��/� g4���� �C6D'� 	
� ��/GH `� �zc� g��G - ��FN) 

�}��,�$� º o�2[i �N) �C#�& �?� - ��92'� o�2[h� . ¨�J M: �G�s<��*GH ������� �N/� �i ��xBi  o�2[h�
�* g�C��'� =���<� �} 42[ ��� o�2[h� ���G �Z R���6�'� o�2[h� �C#�& - g42Y� o�2[h"b��k."  Q67 X+a(� @/�*

 - �C6D'� 	
} ��N�� @� 2Bt�1.3.4.6.  
f!���� f�
T� )ReturnCode(������� ��2�D� �C6D�  . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB

9��?B ����6D�.  

2.3.6  ��>������  

¶[+� o2[ @7 ¹�6���� ~D�B ��2>7 ¹�6���� ��i �B�a @7 8�^�6���� ������� b$��:  
 
 ReturnCode 
   ← Notify(EndpointId 
      [, NotifiedEntity] 
      , RequestIdentifier 
      , ObservedEvents) 

*��=���� ��-8�� ���9 b��� (EndpointId) �� - 42Y� �0>�� Q67 R¹�6���� ��i 92
� ��� R������� - ��G���� ��,>�� .$� 
1.1.6. *GH��/B �i ��G���� ��,>��� ��e� ��2�'� .$� ¨�J - �Z R2B20��� b��) ��G�a ��,� .$� �B�}� S�D�  .*GH 

/F��7�>��� �C��� �+��� .$(� @� `6Y� =tP� ]25��B  .*GHb�)* Q67 ^�6�� b�,��B �
�� =�2>��  ��bC�  �+���
 ��7�>��� �C��� �4�B �i d�? g4�7��)">�8�d�e� g�Ff 4�D'� d�e� ��/B �i  500  !³   �6��D'� 
�F>� @��B ��G���� ��,>�� �h

�G*�D� \v.(  
*`���� V��.�� (NotifiedEntity) ¹�6���� K��: b$�B �
�� ���/�� 42� �B9��? �C6D� .* ���/�� �C6D' �B*��� �C6D'� 	
�

%6a - ¹6�'�  ¹�6����¹�6���� �6ai �
�� . ��/'� �i ¶[(MTA Z�H �6�'� ��2�'� .$� ",G @Cx�B �i ).$� ¨�J - �Z 
��x'� (�J: ¹6�'� K���/�³  ¹�6���� �6ai �
�� ¹�6���� %6a - �6�'� ��2�'� .$� {�$ b�,��B .*">�8�b�,B �i  '� ]25



 

  �������  (2005/11)  ITU-T  J.162 23 

CMS ���c� 	
� - �C�,��  .�J: �C6D'� 4��* ]2D>B*³  ¹�6���� �6ai �
�� %6��� - b��,�� �
� @� �C6D� ��>� @/� .
 R¹6�'� ���/�� �C6D� �C�& @7 ��>�� �^�*GH M: ¹�6���� b$�B �i "¹6�'� ���/�� "��G���� ��,>6� �9�P�.  

*G���� ���9 b��� (RequestIdentifier) ¹�6���� �
� �6ai �
�� ¹�6���� %6a �C6D� 9�/� �C6D� . "��� ]25��� `�*
K,6ai �
�� ¹�6���� %6a H� ¹�6���� �
� .¹�6�� %6a �?� - ;�94i 2& ;��) �� �C) �>� ��D�$ g�C��'� o�2[h�* .

 ��2>7*( ��F� %6��� �B�� S�D� ��/�$ ¹�6�� %6a �i 1��,�$� �� ��("0").  
*� S�7@N��g@�� )ObservedEvents(  =���<�� ���C)�9* ������� ���FN) ��� o�2[h�� �C#�&"�C)��� " *i" �C)���

,�a ���C&��'� "�5' " *i"¹�6�� ."��>7 9��?<� ��z�$ o�2[i �C#�& @7 �� �i 2�[* ¹�6��� @/�*  º �
�� %�������
K� ��FN).* ( �h� Q67 (: �C#�,�� bC�N� �i @/�C6D� - ;�6a ��� o�2[h�* g�C��'� o�2[  %6�� ���6�'� o�2[h�

¹�6���� �6ai �
�� ¹�6���� .¨�J .$� b���� Q67 ;FN) ��� o�2[h� @Cx��$* b������ . o�2[h� �C#�,�� @Cx��$*
 ���C)��� 8�� ��: ���)@/�*³  ��>7 ¹6�B (,�a ���C)��� 8�� ��� ��:* �� ��&��'� "�5')* @/�( B �} �_�>� �i 2��

2D�(�_�>� �G* *i ¹�6���� �6ai �
�� `#��>�� o2c�* R ���#�� ����&��'� "�¥ - . �C#�& M: S�x� ]�&9h� �i ��[+� 92k*
;��) �J: �C7 ��>�� �^� R��C)��� 2>7 ��[+'� o�2[h� ,�a ��k ���C)��� ��( ]i �C&��'� "�5' . 1�m'� b��$ Q67*

 ]�&9h� 1�?4�� bCD��� ]�& �J: K��G"1234" o2[ �C)��� 8��* E ~C&��� ~� "3"* "4" ��[+'� o�2[h� �C#�& ��G R
 ��/�$"1 R2 R3 RE* R4".  

*f!���� f�
T )ReturnCode( �C6D� ������� ��2�D� . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB
B9��? ����6D�.  

3.3.6  3���& D�4$c  

b���� =�N�< ��h� �
� ]25��B.  
 ReturnCode  
 , ConnectionId 
 [, SpecificEndPointId] 
 , LocalConnectionDescriptor 
 [, ResourceID] 
   ← CreateConnection(CallId       
      , EndpointId 
         [, NotifiedEntity] 
         , LocalConnectionOptions 
         , Mode 
         [, RemoteConnectionDescriptor] 
         [, RequestedEvents] 
         [, RequestIdentifier] 
         [, DigitMap] 
         [, SignalRequests] 
         [, QuarantineHandling] 
         [, DetectEvents]) 

�&: 2>7 �F�_��� 	
� ]25���~��G�a ~��,� ~� b���� �� .�C�>�� "��B ~�6�� ~��G���� ~��,>��* K��D>� b������ 42�* .
 b������ =�N�: - 8+?2'� 8�C6D�*)CreateConnection ( @B�/�� �B9*�x�� 8���D'� �G��"�B¾9 " ~��,>�� {2[:

b����� ~��G����.  
* D�78�� ���9 b���)CallId( � �B�� S�D� �C6D� =�2>�)g9*2�� *i (b������ �
� K��: `C�>B �
�� . Q67 R`� �C6D'� 	
�*

 =�2>�� WF� M: ��C�>'� 8+������ �9�N��* �8������� WF� - ./0�� ��� =�2>�� =+)* �7�C� @Cs g2B�G �C6D� Rb&h�
=�2>�� �B�� S�D� - .Ë�D�� =�2>�� �B�� S�D� ]�25�$� @/�*h 8�=�2>�� �B�� S9��?<� E��v ��$�Y�*.  

*��=���� ��-8�� ���9 b��� (EndpointId) b������ =�N�: ���G 
F>B ��� ������� - ��G���� ��,>�� �B�� S�D� �� . @/�*
2B2� 2B2� ��G���� ��,>�� ���+��) R`F�_��� =�2>�� - ��G���� ��,>�� �B�� S�D� �C6D' R��7�>� �¤ +� R�C�& y�
5�� i *
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2B2� ��2B2� @/� �� ��7�>��� �C��� �+��� ]�25�$�� b��) \v"anyone ."��,>�� ;��) �J:* 2B2� g42­ ��G���� �� \v
* ��G���� ��,>�� �B�� S�D� ������� y
5�$ Rb��) GH(i�C6D� - �6��/�� ���C�& 4�D�   ��G���� ��,>�� �B�� S�D�

� ��h� 
F� �J: (: 4���� 42Y���z> . ���c� 	
� -*GH��G���� ��,>�� ��/� �i  * ��2e� - g4���� �

5'�/F GH 
b�& @� b���� �i ���67 ��/B .*/F GH��7�>��� �C��� �+��� ]25��B  "all ." =�N�: ��i b�,��B �
�� q�2'� ]*25'�*

 ��7�>��� �C��� �+��� H� b����"all "GH K�67  �4�B �ig4�7�� �? d)">�8�d�e� g�Ff 4�D'� d�e� ��/B �i  500 ! 
³  �6��D'� 
�F>� @��B�G*�D� \v ��G���� ��,>�� �h.(  
*`���� V��.�� (NotifiedEntity)  42� �B9��? �C6D�"���) ����^6�� "2B2� ����G���� ��,>6�.  
*"�h� 3������ ��
��P )(LCO, LocalConnectionOptions �
? �
� ��>� ���* @� "#�$��� 8���D� b���� y#

b������ =�N�: 
F>� ��� ������� ��� . y#�
� ��G���� ��,>�� .6D� `�*1�$9<�"#�$��� b����� �,6D�'� 1��,�$(�*  .
`� `6Y� b������ 8�9��? - �>Cx�'� ��$�$h� 8(�Ì�*:  

•  1
4��� �-��a:  ��^x�(� ���p9��e ��G�[ =�¤i �C#�&)\FN��� �,B�a/\FN��� ¨G ( 1��,�$�* 1�$9< ��25��'�
b������ Q67 "#�$��� GHb&h� Q67 g2[�* �C�,� ��2B2�  .b�xF��� %�[ ����� �C#�,�� - 8+?2'�* .*GH 

* Rb&h� Q67 8�)4�/�� 2[i ��G���� ��,>�� 9��| �i">�8�,�a �4�/�� 9���?�  ��~�'� b�xF�6� . ;6�,�$� �J:*
 �F6�¥ \FN� �,B��� �FN� "�$* �i Rb������ Q67 R��G���� ��,>��Z�H	4�D��$� �}  . ����7.6 Q67 X+a+� 

�4�/�� 9���?� ��6C7 b���F�.  
  	678
 O "e?�#!� 	F
�� "	
�
'��/ 	
��^/ 	�<� 
�e?�) 9%J#).  

!  GH��G���� ��,>�� ~�� �i R¨�J M: �G�s<�� R �� 2D�$� Q67 `� 8���p9��? @� Rb#�2�) RKC72� 4�
 ��,��'� ��^x�(�) ����1.4.7b���F��� Q67 X+a+� .(  

!   ������� - 42�ITU-T J.161�¢ ��C�'� \FN��� �#���� �C#�&  .*GH - g42Y� ��G�c� =�¤h� ]�25�$� 
 1*2P�J.161  QC�'�"Codec RTP Map Parameters" .*">�8���p9��? b��k  \v ��^x�(� 8�

�}��,�$� {�� �J: �G*�D'�.  
•  JZ���� f��= :Z�H�D� g2�[* 3p�� g��G g2[�* �B�N7 �C�,� 42� �i  ������l `6�'�� ��>7 . �
� ]25�$� �J:*

 R42Y�GH b������ 8�9��? �¢ �C�� ��� \FN��� �#��a b/� �6D�B �C�G ���F� 3p���� g��G ]25��� �i 
#2>7 
`6Y� .�J: K�i ¶[(³   `6Y� b������ 8�9��? �C6D� - \FN� �,B�a 1�� 42�)LCO( ��/'� ��G RMTA 

/F GH�>� g42Y� 3p���� g��G @7 �F6�¥ 3p�� g��G 8�J \FN� �,B�a 9���  . 3p�� 8���G ]�25�$� 2B9i �J:*
 �F6�¥ \FN� �#���� �F6�¥GH 
#2>7 /F
� ]25��B 1�Ì� � . "�$���* b$�'� "�$��� @� b/� �C�,�� �6D��*

b�,��'� . ��/'� Q67 ~D�B K�i ¶[( MTA \FN��� �#��a *i �,B�a H� �c�
�� 3p���� g��G {�$ ]25��B (i
�¢ �����'� . ������� - 42�*ITU-T J.161�¢ ��C�'� 3p���� 8���F� �C#�&  .*�7� GH2Y� �
� \G��  - 4

 �C6D'� WF�LCO42D�'� 3p���� g��G 1�� ���G �G�B ���  .*GH2�DB �i   ��/'�MTA�d�? )  d�e� g�Ff
524 !`6Y� b������ 8�9��? - j���� ]27  (b�,��B ��2>7  �C6D�LCO ~��Ì� H� "3p���� g��G "*" 3p���� g��G

42D�'� "=����� Q67.  
•  !7���� JZ���� f��=: Z�H�D� 3p�� 8���G �C#�& 2B2�  �� 1�� ��) �J: `� ",G g2[�* ���[ - ����l `6�'�� ��>7

�92� \FN��� �,B�a��. ���G ����l `6�'�� ��>7 �D'� 42D�'� 3p���� g��G 42� ��2>7* GH Q67 "�x��� ���� �i 
N��� �,B�a 1�� - b?2� b/� b�* �a�f *i g2[�* �B�N7 �C�&`6Y� b������ 8�9��? - L92'� \F . ���>B*

�C�,�� WF� \FN� �#��a g2D� ;��) �J: �[ �
� .*GH427 �C#�,�� - b?2� 1*i ��/B �i  ����B�N7 . 2>7*
 b���� �a�f ]�25�$�GH 8+?2'� 2[i ���25��B ��� 3p���� g��G WF� ��>D'� \FN��� �,B�a ]25��� �i 

#�,�� - {�?h��+DG ���� ��� �C  ��>D'� \FN��� �,B�a ��G ¨�J Q67 g*+7* R��N7 427 Q67GH 
/F �?§� b?2'� ¨�J K/6���B �¼ �m)i j��>�� E�7 @� ¨6���� . R1�m'� b��$ Q67 R	
� ]�25�$� @/�*
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 ����
�� \v 8�)4�/6�)9����� "? =�s�s *i `F��� o2[ bm� (���� g��G WF� ]25��� ��� ���25��B ��� 3p
KD� ����25�$� ��� �
�� u�
�� �4�/�� . 3p���� 8���G �C#�& - �D����'� 8+?2'�*GH �È Q67 ������� 

�} �6��,'� \FN��� �#��a %����� bl�¼ .�6�,��'� "#�$���* �6$�'� "#�$��� @� b/� .�,�� �6D��* . �i ¶[(
 ��/'�MTA /F GH)4�) 9��� �� �>� g42Y� 3p���� g��G @7 �F6�¥ 3p�� g��G �J . Q67 ~D�B K�i ¶[(*
 ��/'� MTA�¢ �����'� \FN��� �,B�a H� �c�
�� 3p���� g��G {�$ ]25��B (i .������� - 42�*  

ITU-T J.161�¢ ��C�'� 3p���� 8���F� �C#�&  .*�7� GH �C6D'� WF� - 42Y� �
� \G�� LCO ���G �G�B ��� 
42D�'� 3p���� g��G 1�� .*GH2�DB �i   ��/'�MTA�d�? )  d�e� g�Ff524  ! b������ 8�9��? - j���� ]27 

`6Y� (~������� ~���c� -:  
!  b�,��B ��2>7  �C6D�LCO ~��Ì� H� "3p���� g��G "*"42D�'� 3p���� g��G "�=����� Q67  
!  b�,��B ��2>7 C6D� �LCOF6�¥ \FN��� �,B�a 1�� - 42Y� 8�)4�/�� 427 ���G ��/B  ����>D�� 427 @7 �

42D�'� 3p���� g��G 1�� -.  
•  O7��� D�>�c: 2B2� �� �J:�(*i {2
�� =�^�: ]25��B �i `^�>B ��)  ]i "e� %��� Q67 (16 . ��/� �i @/�*

 �C�,�� �C6DC6�"on) "{2
�� =�^�: %6a 2>7 (i *"off) "KD�& 2>7 .(�C6D'�* �B9��? . R�C6D'� 1�Fv: 2>7*GH 
�(*i {2
�� =�^�: q�2'� ]*25'� ���B �i. ¨�J 2D�* ">�8� =�^�: 4�Á: *i b�DF�� q�2'� ]*25'� ]�,B �i 

,�a {2
�� �� ~�����6�ITU-T V.8* V.25u�
�� j��>�� 8���D� �N) 2>7  .{2
�� =�^�: b�DF� g4�7<* 
������� R1�m'� b��$ Q67 R���� ITU-T G.168 . Ru�
�� j��>�� 8���D� =����� 2D�*GH =�^�: �P�D� 4�D� �i 

{2
�� =�^�: �C6D' �B9�P� �C�,�� M: {2
�� .**����(2� q�2'� ]*25C6� {2
�� =�^�: �P�D� ���� �d�   �i @�
�C6D'� 	
� 2B2� =�2>�� b�)* M��B.  

•  M� LX��7:  R��2e� "  �C�& �C6D� \FN�� b������ Q67 "#�$��� 1�$9< ]25���$ �
�� ��2e� �>� 42�
 �^�����8 ��$i��� - R8��� IP~B�N7 ��$ ~C&9 �¦�� Q67  .�B9��? �C6D'�* . R�C6D'� 1�Fv: 2>7*GH ]�25�$� 

 ��92& %�^���� �C�&0x00) ��³  ¨�J S+? Q67 y>B .(/� ��2>7* R�c��* g4���� �C6D'� 	
� ��GH �i 
 �6s�F'� 8��2e� \FN� H���� �C6D� 8(�� =�F��$( q�2'� ]*25'� ��2,'� �C�,�� ]25��B(DSCP) - 

��$i��� IP)  ����RFC 2474 H������ @7 8���6D'� @� 2Bt� Q67 X+a+� DSCP .(�C6D'� �C�&* GH ��/� �i 
0x00 *i GH� ��/� �i  {2'� - �D�9i �7�x0x01 M: 0xFF)  ������� tz�6* 7 t������ ���� ��* RECNR 

 Q67 �C���s %� ������*"00.(" *GH2�DB �i   ��/'�MTA�d�? )  d�e� g�Ff532  ! �C�& ).�& ( \v
`6Y� b������ 8�9��? - �C72� (�0�0� \v �C�& b�,��B ��2>7 .*"����� "Q
&i - g4���'� �C6D'� - 9����� 
 ��$i��� - ��(4 �m)h� ����� b��,�IP.  

•  #+��� #��:;C
�� 8���G 1+? ]p9 1�$9: %>z�B* u�� ��N� �N/� q�2'� ]*25'� ]�,B �i p��  .
 8�=�2>�� �D�� R�9*�x�� @� �i 2��)]4�'� 8�=�2� bm�(;C
�� ;�) 4�Á: R . �C�,�� �C6DC6� ��/� �i @/�*

"on) ";C
�� ;�) ~D�B ��2>7 ( *i"off) ";C
�� ;�) ]27 ~D�B ��2>7 .(�B9��? �C6D'�* . 1�Fv: 2>7*
 %�^���� �C�,�� ��/� R�C6D'�"off ." �C�,�� ;��) �J:*"on" Ru�� j��� �N) 2>7 R">�8� ��,>�� 2C| �i 

;C
�� ;�) ��G���� . Ru�
�� j��>�� 8���D� =����� 2D�*GH�D� 4�D� �i  �B9�P� �C�,�� M: ;C
�� ;�) �P
;C
�� ;�) �C6D'.  

                                                      

16   	�z�!� k3�R C�� �'"!� Q��!S��'� e= .  
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 ����>B2�� ��2e� ��7�� .72� ������� `6Y� b������ 8�9��? 8(�� ]25���*)D-QoS, Dynamic Quality of Service (
) �06'� ����Bb���F��� @� 2Bt� Q67 X+a+� :(  
•   �'��' ���9 b���D-QoS: ������� �B�� S�D� �� )GateID ( ]��>�� - ;¦N�i ��� �������� ��e�CMTS .

 S�D'�*GateID @� ��n� �B�� S�D� 32M: ��427 b
B �B�N7 ;$ 8�¤ �6�6$ �¦�� Q67 �FN�* ���  
8 8�¤ .��C7 �B9��? �C6D'� 	
�*R��>7 ����t�: ��/� ��>/�* 2 49��� tz� ]��,�� ~D�B ��D-QoS�¢ ]�t��(� *i  .

� 	
� 4��**>Cs �DB �C6D' �� K�iGH =�4i D-QoS��h� �
¢ �6D�B �C�G  . K�i Q67 12B �C6D'� 	
� 4��* ]27*
�7� GH =�4i D-QoS.  

•   !
��� _d@D-QoS:  ]i `^�>B ��) �J: �C�G �B�
�� ./0��� ���B( B 49�� tz[ =�4i `^�>D-QoS* / ]�t��(� *i
 	�k� - K�1�$9<�* /1��,�$(� *i .'�*������� .�,�� @� �m)i *i g2[�* �} ��/� �i @/�* �B9��? �C6D:  

tzc� .�&:  
•  "SendReserve"   	�k� - 49��'� tz�1�$9<�",G .  
•  "ReceiveReserve"  - 49��'� tz�",G 1��,�$(� 	�k� .  
•  "SendReceiveReserve"   `��k� - 49��'� tz�1�$9<�1��,�$(�* .  

��(� .�&]�t:  
•  "SendReceiveReserve"    	�k� - 49��'�� ]t�6B1�$9<�",G .  
•  "ReceiveCommit"   ]t�6B �- 49��'�",G 1��,�$(� 	�k� .  
•  "SendReceiveCommit"   `��k� - 49��'�� ]t�6B1�$9<�1��,�$(�* .  

b���F� g42D�'� .�,�� ~� b
FB* R�B9��? �C6D'�* .4i ~D�B ��2>7* =�D-QoS R�6F^� �C6D'� ��/�* RGH=�4i   tz[
 `��k�� �6D�B �C�G 49��'�1�$9<�=����� Q67 1��,�$(�*  .�,��'� \FN��� 8�C6DZ gp�zY� 49��'� 42�*  Rb������ Q67

R\Fz��� �������* ;C
�� ;�)* 3p���� g��G* \FN��� �,B�a �i £� .bm� R���9�e� 8�C6D'�* 25�$� ��$i9 ;�) ]�
 �ln� 2& R�DG�>�� ���Cc���xBi gp�zY� 49��'� 9�2,� Q67 ) ������� ����ITU-T J.163  b���F��� Q67 X+a+�.  

tz[ @/� �C>�� R2�D� b���� ���* Q67 1�
c� º 2& ��/B �i �*4 �¢ ]�t��(�* ��tz[ @/� �6�,��'� 49��'�* 49��'� 
��(� �*4 @/�* R�6$�'�2�D� b���� ���* �G�B �i M: R�¢ ]�t .]�4�� RK�i ¶[(³   �i %� R2�D� b���� ���* 1��,�$� .�B

 9��5'� �4�/�� M: �¢ ]t�6'�* gp�zY� 4��'� 2>���)g9��5'� 8�)4�/�� (�6­��. �i @/� R2�D� b���� ���* 1��,�$� .�B �'�[* 
� @/C'� @� ��� 8�)4�/�� �C#�& bC�N��+DG ����25�$ ��>� ��7�G �7�C� Q67 . ����25�$� @/� ��� 8�)4�/�� �C#�& �i 2��

2B2� `6­ b���� ���* ��G���� ��,>�� 92
� �i M: \�^� �*4 Q,�� 1�$9½���. tz� ]��,�� ~D�B ��2>7* D-QoS ��/�* R
 R�6F^� �C6D'�GH���� r�6$i ��$i Q67 %�^���� 49��'�� ]�t��(� 1*2P� - 42­ �� �C) b�� 3.  

 %�7W�J.162/3 5G�>���' !
���� _d@ ]�2   

"�23��
 93��:  D-QoS 

"(��"  L�]#!� L'�  
"WF� (���S" D"��3"  G�|� � L�]#!�(���v� 

"WF� (�BF#��"  G�|� � L�]#!�(���v�  
"(���S/(�BF#��" D"�[��" D"	:B�!� 	<R� E/��" D"	
���%#�� ��B#��	:B�!� "   �5�|� � L�]#!�(���v�(�BF#�I�/   
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 �J:*�C�& ]2,� R�F6�¥ ]�t��� ��6C7 =���: 2B9i �(2� ]25���* �C#+'� ]�t��(� ¨�J @� .@/�* R]�t��� ��6C7 =�4i ~D� �J:* 
³  .#�,�� tzc� ��) *i Rtz[ �i 
F>B( B��� `F ���¢ ]�t��(� ~D�B ��� 49��'��17�z�$ R������*i tz[ {��. 842[ �J:* 

@/�* Rtz[ �C�&³  C�& 42�]�t��� ��6C7 {�k @� R]�t��� �.  
•  !
��� ���9 b��� )ResourceID :(�+DG gp�zY� 49��'�� �6D�B .#�& 49��� �B�� S�D� -���� \�'� - .

�K�F� 49�'� tzc �6
F>� 8�p�z[ =���: ���B 49�'� �B�� S�D� ]�25�$�* @/� ",G 8�p�zc� 2[i �i 2�� 
��N� ��/B �i ��~D� ;&* - . @� ��n� �B�� S�D� 49�'� �B�� S�D�*32  �6�6$ �¦�� Q67 �FN�* ���

 M: ��427 b
B �B�N7 ;$ 8�¤8 8�¤ .�B9��? �C6D'� 	
�* . �C6D'� 	
� �i 2��GH ���25��B �i 
�� b�)* ��) �J: 49�'� tzc q�2'� ]*25'����G* 2& =�2>.  

•  _de� 7�-� )ReserveDestination:( �5�� ���>7 �B9��e� �C6D'� 	
� 42� �i p�� IPv4B9��? H��B R ��
 ~��,>� (:) 
F>� .&9*UDP49�'� tz[ 2
,� ~�B �
�� R . ��2>7*(  � 
F>� .&9 42UDP �C�& ���>� R
%�^���� 9 . ~D�B ��2>7 ]25��� tzc� 2
,� �C6D�** R49�'� tz[ =�4i( B ���* \G�� 2D� {�� 2& ��/

b����6� 2�D� b���� . ��2>7 -���� \�'� M: R2
,'� 	�k� - 8���t��(�* R8�p�zc� 1�$9: @� �
� @/�*
(  BG*�D� "#�$* �G2� 92
� ��/ ��2D�18 .�C6D'� b��k ��� 2�D� b���� ���* �G�B ��2>7*.  

(�� ]25��B* 8�9��? @�i 8��2? .72� �������� `6Y� b������ IPCablecom:  
•   1
i �������RTP:@�h R�¢ ��C�� R\Fk 8������� �C#�&  RTP���� b�xF��� %�[ �� . �C#�,�� - 8+?2'�*

����bxF'� 9��e� `� M*h� \Fz��� ������� ª�[ b�xF��� %�[ �� .*GH "�x��� ��G���� ��,>�� 9��| �i 
,�a \Fz��� 8������� {2[: �� ������� - �>��'� 27��,6�ITU-T J.170 .*">�8� ��,>�� ~�� �i R¨�J M: �G�s<�� R

�� ��G����  ��,��'� \Fz��� 8������� @� Rb#�2�) RKC72� 4�2D�$� Q67 `�)����1.4.7b���F��� Q67 X+a+�  .(
�6�6$ �¦�� Q67 \Fk ������� b) bm�* ASCII  b#�� "? �C�>�� b
FB ~��7�G ~�6�6$ @� �F�n�("/") ª�[ R

\Fz��� ���p9��? ����m�� ��7�F�� �6�6��� 42�* ��,��$(� ���p9��? M*h� ��7�F�� �6�6��� 42� . ������� - 4��*
 ITU-T J.170�¢ ��C�'� \FN��� 8������Z �C#�&  . 1�)��*��� \Fk ������� �C6D� ���>�*RTP 8�,G2� Q67 

1�)��*��� "#�$* RTP",G  . ]��>�� @Cx� �J:*CMS `6­ b���� 8�9��? (LCO) ",G ]25��� �i %6��� 
1�)��*��� "#�$* \v "#�$* RTP ) W)�F�� b�[�� bm�T.38 1�)��*��� ]�25�$�� UDPTL( R GH

/F  1�)��*��� \Fk ������� �C6D� L92�RTP .��? �C6D� ;0¤ �J:* 8�9LCO 1�)��*��� "#�$* @� b/� 
RTP1�)��*��� "#�$* \v "#�$���*   RTP \Fk ������� �C6D� ;�94i* RTP "#�$* Q67 ���>� ���G R

 1�)��*���RTP",G  .�J: K��G 1��[h� H�w -*³   "#�$* �G2� b������ Q67 q��>�� "#�$��� �G2� @/BRTP  
) W)�F�� b�[�� bm�T.38�25�$��  1�)��*��� ]UDPTL( RGH 1�)��*��� \Fk ������� �C6D� b��k RTP R

 @�i �i �iRTP ( � @�i 8�C6D� �i* K��25�$� ��RTP`6Y� b������ ���* - ��92� \v .  
•  1
i ������� RTCP: @�h R�¢ ��C�� R\Fk 8������� �C#�& RTCPb�xF��� %�[ �����  . - 8+?2'�*

 �C#�,��bxF'� 9��e� `� M*h� \Fz��� ������� ª�[ b�xF��� %�[ ����� .*GH ��G���� ��,>�� 9��| �i 
,�a \Fz��� 8������� {2[: "�x��� �� ������� - �>��'� 27��,6�ITU-T J.170 .*">�8� �i R¨�J M: �G�s<�� R

�� ��G���� ��,>�� ~�� ���� @� Rb#�2�) RKC72� 4�2D�$� Q67 `� ��,��'� \Fz��� 8���)����1.4.7 Q67 X+a+� 
b���F��� .(�6�6$ �¦�� Q67 \Fk ������� b) bm�* ASCII  b#�� "? �C�>�� b
FB ~��7�G ~�6�6$ @� �F�n�

("/")\Fz��� ���p9��? ����m�� ��7�F�� �6�6��� 42�* ��,��$(� ���p9��? M*h� ��7�F�� �6�6��� 42� ª�[ R .
 4��* ������� - ITU-T J.170�¢ ��C�'� \Fz��� 8������Z �C#�&  . 1�)��*��� \Fk ������� �C6D� ���>�*
RTCP 1�)��*��� Q67 RTCP1�)��*��� "#�$* 8�,G2�� �6D�B �C�G  RTP",G  . ]��>�� @Cx� �J:*CMS 

                                                      

17 (�%��! ����) �T5 �Z4
 `T:!/ ��^�#!� Q��3S ��fi b�<#
 �%�� 9:d e= �45 . ��^�#!� �
'<) ��fi b�<#
 �%�� 9:d `3� '�i) �P3�4.3.6.(  
18   
��'a� 	���! 	T�<� 
�5�
��T�� j�#�� �45 8� �,u
 . 	�^�#!� �P3�ITU-T J.163��^�?#!� C�� su�u! . 



28  �������  (2005/11)  ITU-T  J.162  

 `6­ b���� 8�9��?(LCO)�*��� "#�$* \v "#�$* ",G ]25��� �i %6��� 1�)� RTP ) b�[�� bm�
 W)�F��T.38 1�)��*��� ]�25�$�� UDPTL( R/F GH 1�)��*��� \Fk ������� �C6D� L92� RTP . �J:*

 8�9��? �C6D� ;0¤LCO 1�)��*��� "#�$* @� b/� RTP1�)��*��� "#�$* \v "#�$���*  RTP 
 \Fk ������� �C6D� ;�94i*RTP1�)��*��� Q67 ���>� ���G R RTCP 1�)��*��� "#�$�� �6D�B �C�G RTP 

",G .�J: K��G 1��[h� H�w -*³   "#�$* �G2� b������ Q67 q��>�� "#�$��� �G2� @/BRTP)  b�[�� bm�
 W)�F��T.38 1�)��*��� ]�25�$�� UDPTL( RGH 1�)��*��� \Fk ������� �C6D� b��k RTCP @�i �i �i R
RTCP ( �i* K��25�$� �� @�i 8�C6D� �RTCP`6Y� b������ ���* - ��92� \v .  

*GH  �4�B �i 4���� q�2'� ]*25'� d�?) d�e� g�Ff524  !`6Y� b������ 8�9��? - j���� ]27  (�J: ���� �i ;/�
	+7i �>��'� 27��,�� @� g27�& .)*� 	+7i g9�)
'� %�^���� .�,�� b2B*t��� ��6C7 �}2D� �i @/.  

��7����� 3������ ��� )RemoteConnectionDescriptor( Q67 Rb���� @� 2�D��� %��z6� b������ ���* �� 
 �/�N�� @� �?§� %��P�IP . `6Y� b������ ���* ��>Cx�B ��� 8(�Ì� WF� @Cx�B ��*) ~�* K>�� "6e� ]27 %�

`6Y� b������ 8�9��?(,�a g9*4 �
� ��� 8(�Ì� �i R �� 9��DC6�SDP . 2>��� 49�B*4.7 .72'� ]�25�$(� b���F� 
 9��DC6�SDP��P� ���'� -  `��NCS . S����� �,6D�'� 8���6D'� ��/� ��2>7 �F� ��9�2,� �C�& �C6D'� 	
} ��/� 2&*

�G*�D� \v 2�D��� .�+���� ·N>B �
�� ���/�� �h �
� o2�* : M: b���� =�N�: ��i 1�$9�� i2�B~��>D'� ~������� {2[ .
b���� =�N�: ��h 9�2�: 1*d� �6D�B �C�G*(   �b������ @� �?§� %��P� @7 8���6D� �i �G��� . 	
� ]2,� �i p��*

b���� bB2D� =�2� �B�a @7 �[( ;&* - 8���6D'�.  
��G���� ��,>�� ���G ]25��� g\
& g��G 2��� 2& =�2� =�>li 8�)4�/�� \�^� 2>7*�F6�¥ 8��Ff  .R	+7i �)J �C)* Z�H 

�C6D� - 42Y� �4�/�� @7 �6�¥ �4�/� g�FN� ��/� �6�,��� "#�$* �i ��2'� 34�5'� 2D���� �i  b������ 8�9��?
b����� �6D�B �C�G `6Y�.  

 U��6N��(Mode) b������ @� %��P� �
� bC7 r�6$i ~�B . `� 8�9��e�*"",G 1�$9: "*i",�$�",G 1�� "
*i"1�$9:/1��,�$� " *i"��n� " *i"1�Á " *i"V�� " *i"�/�N�� �D�9 g*�7 " *i"�/�N�� �B9��C�$� 9���?� ." 	
� �P�D�*

 - g42­ %���$h�3.6 .%���$h� b) .74 Q67 g94�& \v 8�)4�/�� �D� ��/� 2&* .��6$i ��h� 42[ �J:*��(  � KC72
 R��G���� ��,>��GH? g4�7:  d�) d�e� g�Ff517  !.72� \v r�6$i  .(�J: K�i �C)³   2D� b�,�$� 2& b���� @/B

 2�D� b���� ���*GH %���$h� @� �i - b������ Hs* ��*�­ 8�� �J: d�? g4�7: "",G 1�$9: " *i"1�$9:/ 
1��,�$� " *i"V�� " *i"��n� " *i"�/�N�� �D�9 g*�7 " *i"�/�N�� �B9��C�$� 9���?�) " d�e� g�Ff527 ! 4��* ]27 

2�D� b���� ���*.(  
 3������ ���9 b����)ConnectionId ( ��G���� ��,>�� j��$ - b������ R2B�G �È Q67 RS�D� ��� ������� ��2�D� �C6D�

��>D'� .*GHb���� =�N�: ��i Q67 ©��: *i ;&n� 49 �i H� b������ �B�� S�D� L�94:  .*/F GHS�D� L92B  �B�� 
·N�i 2& b������ ��/B (* d�? 4���� 49 �i 4�DB ��2>7 b������.  

 "�h� 3������ �����)LocalConnectionDescriptor ( 8���6D� @Cx�B g9*4 ��* `�* R������� ��2�D� �C6D�
 
G�>�* @B*�>D�� bm�RTP�G �C B 8+������� �6D�"IN " 9��D'� - ;G�7 �C)SDP .����� bl�¼ ��* R2�D��� b������ 

b������ @� %��P� �
� 42� K�i =�>m�$�� . 2>��� 49�B*4.7 9��DC6� .72'� ]�25�$(� b���F� SDP��P� ���'� -  `��
NCS .*GHb���� =�N�: ��i Q67 ©��: *i ;&n� 49 �i H� `6Y� b������ ���* L�94:  .*/F GH ���* L92B 

i 4�DB ��2>7 `6Y� b������·N�i 2& b������ ��/B (* d�? 4���� 49 �.  
 ��i 1��,�$� 2D�*"b���� =�N�:) "CreateConnection( ( B ]�¢: ���[ - ������� ��/� R2�D� b���� ���* �C6D� @Cx�

�D'� b������� �6D�B �C�G .��� R��9*2,� `FG ���p9 b�,��� �i R`6­ b���� ���* �C6D� 892�i ��h �� ¨�J Q67
b������ .��� R��>/�* ����h³  R{�?h� �����6� 2�D��� b������ ���* 2D� b�,���(  �S�D��   2& =�2>�� b�)* ��) �J:
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��6�,��� ��� ]p���� y?9 . �D� S
[ �i R~��a�¥ ~� 9��| �i ���67 %� ������*8��+7<� M: X�C�$(� *i ���}� 
�0�0� \v 8���D� .������� ��6$* r�6$h� �C6D� �C�& 	42� )>�9 ��@�h��:(  

•  a��x� r�6$h� ��) �J: �� Q67"",G 1��,�$�" RGH<� ������� b�,� �i 8�9�fQ67 �6�,��'� ����
��  b������ 
��G���� ��,>�� M: ��6$�� �i*.  

•  a��x� r�6$h� ��) �J: �� Q67"1�Á" RGH) C#�4��(<� ������� 2D���� �i 8�9�f� Q67 �6�,��'� ����
� 
b������.  

•  �J: K�i ¶[(³   Rb������� �6D�B �C�G 2�D� b���� b��* ��G���� ��,>�� {2� @/B( � %�� Rb����6� @/
 %���$h� @� �i - ��/B �i R�B�D���"",G 1�$9: " *i"1�$9:/1��,�$� " *i"V�� " *i"��n� " *i" �D�9 g*�7

�/�N�� " *i"9��C�$� 9���?��/�N�� �B."  
 8�C6D�*�� ����a� �+2���� L�Q� G���� ���9 b���� �'����� S�7@N���
�T�4�� �de� \ �W�����  
 S�7@N��B9��? ��6) .H� @��t���� 
F>B ¹�6�� %6�� `6DF�� L�94<� b�i @� =�2>�� b�)* ���25��B �i @/�*  =�N�:

b������ . 	
� @� �m)i *i g2[�* 82�* �J:* R8�C6D'�GH���2[: %6��� �B�� S�D� �C6D� ��/� �i .  K��G ± @�*
R@/� ¹�6�� %6a L�94�� .�6���� R%6a �B�� S�D� 4��* Q67 =�>� .g4���� \v *i g4���� ��/� 2& 8�C6D'� ��,�* .

 Rg4���� \v 8�C6D'� {2[: ;��) �J:*GHB4�7 ¹�6�� %6a ;��) �� �C) ���P�D�  ��1�Fv: H� ��>D'� �C6D'� . bmC�B 2&*
<� =�^�: - �
� \ld�8�9�fo�2[h� @7 ª0��� �&**  .��C6D� ;6Fvi �J: K�i ¶[( <� 8��6a* ���6�'� o�2[h�8�9�f 

~�6��,'� ~�C#�,�� ��G(  ���92� %6��� �B�� S�D� �C6D� ;��) �J: (: ~�v9�G 
#2>7 ����D.  
)* 1*�>�� ]�25�$+� 1�mC)*q�2� ]*2¥ M: =�2� K���� 2B�B =�2� b� .�i =�2>�� b�)�� `^�>B:  

•  ����}� �7�¤ HG�� �'�[ �l4�Y� =2� K>/� bCD��'� �i @� 2)d��� ��^� b���� =�N�: q�2'� ]*25'� @� %6�B  
•  �~���� =2� q�2'� ]*25'� @� %6�B  
•  ��2>7 =�2>�� b�)* ¹�6�� q�2'� ]*25'� @� %6�B�7�C��� HG�� .  

b) ��,� @/�*��  ���6�'� o�2[h� 8�C6D� H� ¹�6���� %6a L�94�� ¨�J* b������ =�N�< 2[�* ��d� 	+7i �)J  �C�G
<� 8��6a �C6D�* �7�C��� HG9 o2� �6D�B8�9�f� �6D�B �C�G g9�f�~���� .  

 Rg4���� 8�C6D'� 	
� ��/� ��2>7*GH������ =�N�: @��t� ��,� �B �C�i �DB �¼ R¹�6���� %6a* b*i �+�, D� ��xG�B��. 
�J: b������ =�N�: ��i �G9 %� �>��m� -*³  1�
c� ���67 9
D� �J: *i ��G�) 49��� ������� {2� @/�  �C#+� 49��� Q67

`6Y� �/�N�� 
F>� @� . �J: 8�=�2>�� ]4�
� ���[ - KxG9 %� �7�C��� HG9 @7 ¹�6���� %6a* HG9 2& bCD��'� ��)
�+DG �7�C���.=�N�: ]27 %�* Rb������ =�N�: 9
D� �J: ���}� ��B (i %� 1�m'� �
� -*   2& bCD��'� ��) �J: b������

�+DG �7�C��� HG9.�(2� d�? 4�DB*   ¨�J @�) d�e� g�Ff401  ! ���}� �7�¤ �7�G�� (¬DBÄ6 ]4�
� ���� bCD��'� .
8�=�2>��.  

�f!���� f�
T (ReturnCode)������� ��2�D� �C6D�  . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB
�B9��?��6D� .  

!
��� ���9 b���� (ResourceID) �C6D� D-QoS������� ��2�D� �i p��  .��/'� ��2�DB �i %� �C6D'� 	
� �i ¶[( 
MTA =�4i ~D�B ��2>7 D-QoS>� =�2>�� b�)* 8�C�6D� Q67 =� . 49��' tz[ ��z>� 
F>B ��2>7*D-QoS �B�� S�D��G�B 

gp�zY� 49��C6� g2�F� g�4i 49�'� .*/F GH(* d�? 4���� 49 �i 4�DB ��2>7 49�'� �B�� S�D� L92B    b������ ��/B
·N�i 2&.  
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4.3.6  3���& 3�7�& (ModifyConnection) 

B2D�� ��h� �
� ]25��B y#�
? b"�B¾9 "b����� ����� .*"�B¾9 "`6Y� b������ ���* @Cx�� 	
� =�2>��  ���**
=����� Q67 2�D��� b������.  

 ReturnCode 
  [, LocalConnectionDescriptor] 
  [, ResourceID] 
    ← ModifyConnection(CallId 
      , EndpointId 
      , ConnectionId 
      [, NotifiedEntity] 
      [, LocalConnectionOptions] 
      [, Mode] 
      [, RemoteConnectionDescriptor] 
      [, RequestedEvents] 
      [, RequestIdentifier] 
      [, DigitMap] 
      [, SignalRequests] 
      [, QuarantineHandling] 
      [, DetectEvents]) 

'� 8�C6D'�* `� �C6D� �G�s: H� Rb������ =�N�: ��i - ��25��'� 8�C6D'� WF� `� ��25��3������ ���9 b��� 
(ConnectionId) ��G���� ��,>�� j��� - b������ R2B�G �È Q67 RS�D� . H� �C6D'� 	
� b������ =�N�: ��i 2�DB*

`6Y� b������ ���* .��$ - b������ R2B�G �È Q67 RS�D� `�*��7�F�� ��,>�� j.  
*��=���� ��-8�� ���9 b��� (EndpointId) GH2B20��� b��) ��G�a ��,� .$� ��/B �i  .*/F GH .$(� ]25��B 

`6Y� ��7�>��� �C��� �+��� .*GH�4�B �i ��7�>� �¤ �+��� bC� b���� bB2D� ��i b�,��B �
�� q�2'� ]*25'� Q67  
 d�? g4�7��)">�8�/B �i  d�e� g�Ff 4�D'� d�e� ��500  !³  \v ��G���� ��,>�� �h �6��D'� 
�F>� @��B �G*�D�.(  

 b������ bB2D� ��i ]�25�$� @/�*)ModifyConnection (>�9 Rb������ 8�C6D� - \ld�6� �� g42Y� 4��,��* 27��,�� WF>�
b������ =�N�<:  

•   b����6� �?§� S���� @7 8���6D� \G�� �B�a @77����� 3������ ���� 
(RemoteConnectionDescriptor) 

•   �C6D� �C�& \�^�� b������ 4�Á� *i b�DF�U��6N� . ]�25�$�� b������ =�>li ;&* �i - �
� o2� �i @/�*
�C6DC6� ��a���7� .�& . "�s R1�m'� b��$ Q67 R@/�* r�6$h� Q67 b�DF�"",G 1��,�$�".  

•  �C6D� \�^� �B�a @7 b������ 8"�h� 3������ ��
��P (LocalConnectionOptions) b��$ Q67 R¨�J* 
{2
�� =�^�: �P�D� bB2D� *i R3p���� g��G \�^� *i R�6�¥ \FN� "�¥ M: 1�0���� R1�m'�.  

 bC7 b���F� 842[*D-QoS� =�>m�$�� �>� 27��,�� WF� ]�7 K��� ���>�* b������ =�N�: ��i - 	��4i ~�� ���:  
•   �'��' ���9 b���D-QoS: ����� �B�� S�D� D-QoS���t�: ��/B  ��bC7 ]t6B ��2>7 D-QoS R�� ³  bC7 @/B

D-QoS�D'� b������� �6D�B �C�G b�& @� º 2&  . g\?h� ���c� -*GH ��/'� ]25��B �i 
#2>7 MTA 
 ����� �B�� S�D�D-QoS,��$ 	\G�� º �
�� ��.  

•   !
�� _d@D-QoS: ]i `^�>B ��) �J: �C�G �B�
�� ./0��� ���B ( B 49�� tz[ =�4i `^�>D-QoS* / ]�t��(� *i
 	�k� - K�1�$9<�* /1��,�$(� *i .g42D�� .�& �} 42� �i @/�* �B9��? �C6D'�* . ~D�B* �C6D'� bF^� ��2>7*

 49��� tz[ =�4iD-QoS� �� %�^���� =���<� ��/B  `��k� - tzc1�$9<� R=����� Q67 1��,�$(�* �� ³  @/B
�+DG º 2&  b������� �6D�B �C�G %$�>� tz[) �06'� ����B .(2B2� tz[ {�� @� ���c� 	
� -* . ]t�6B*

 r�6$h� M: \�^��� 2>7 (: Rb������ =�N��� �6D�B �C�G �¢ ]t�6B ��� �,B���� WF>� 49��'��"1�Á ."* 	
� -
�F� M: �¢ ]t�6'� 49��'� �F? %� ���c� ..#�& 49��� tz[ �i Q67 À�Fc� �C��B ¨�J H�*.  
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•  !
��� ���9 b��� (ResourceID):�B9��? �C6D'�  . ��\G�� 2>7*GH tzc q�2'� ]*25'� ���25��B �i 
b����6� K� ¶F�Y� 49�'� �B�� S�D� b­ b�* 49�'�.  

•  e� 7�-�_d (ReserveDestination):�B9��? �C6D'�  .� ��� tzc� 2
,� �C6D� b­ b� ��\G�� 2>7* ¶F�
b����6� q�>'� ]*25'� �¢ .�C6D'� b��k .�B R2�D� b���� ���* b����6� �G* �J:*.  

 {�$ ��h� �
� 2�DB @�* 3���& ����"�j (LocalConnectionDescriptor) �� 8�C6D� ;�27 �J: bm� R`6Y� b����
 
G�>�RTP£� R .Åv �J: K��G ������*��`6­ b���� ���* 4�DB @� R1�m'� b��$ Q67 R",G b������ r�6$i � .*/F GH 

�Bµ92b������ ���* L �7 2& b������ ��/B (* d�? 4���� 49 �i 4�DB ��2>7 `6Y��21 . bm� Rb���� �C6D� ;6Fvi �J:*
;�)*i r�6$h� 
��¨�J Í�� �J: �C6D'� ¨6�� ��2,�� �C�,�� Q67 =�,�<� ��z�$ R;C . ��� �i �C6D� \�^� ]t6�$� �J:*

\��^�  8�C6D� g27 *i �C6D� /��0 12��\�^� %� ��� g42Y� \v 8���6DC6� ��$�>� .�& 9���?� - g�[ ������� ��/�19.  
 *$���I� 4�M� ���>D��RTP�� ���* - ��2,'�  ���>D�� `6Y� b����RTPb����6� "#�$��� b�,��' 2�D��� .  ��/B �Z9*

 ���>D�� 8���6D� \v 2& =�2>�� b�)*RTP	
� 20 . ���>D�� 8���6D� Q�D� ��2>7* RTP Rb����� q�2� ]*25' 	
�">�8� 
�(i  "#�$��� 8�,G2� (: q�2'� ]*25'� b�,B)*RTCP ( ���>D�� @�IP 42Y� ��xBi .*">�8� @� "#�$* 8�,G2� �i 4�D��$� 

{�?i @B*�>7 �i . ������� M: X����� `^�>B*ITU-T J.170 @�h� 8��6��� @7 2Bt'� �G�D'.  
 8�C6D�*�'����� S�7@N� (RequestedEvents)G���� ���9 b����  (RequestIdentifier)�+2���� L�Q�  

(DigitMap)�� ����a� ��
�T (SignalRequests)�de� \ �W�����  (QuarantineHandling)�4��  S�7@N� 
(DetectEvents)  �B9��?��6) .�F>B* b������ bB2D�� "���B ¹�6�� %6a L�94< 8�C6D'� =�2>�� b�)* ]25��B �i @/�* 


KD� @��t���� . R8�C6D'� 	
� @� �m)i *i g2[�* 8�G* �J:*GH �B�� S�D� �C6D� ��/� �i 
#2>7 %6��� ���2[: . Q67*
Q67 b������ "�x� ������� ������� �6/� �i R=�2� 1��& 2>7 R`^�>B K��G 1�m'� b��$ r�6$h�"1�$9:/1��,�$� " \G�� �&**

=�2>�� 49 ~�9 8�C^� . ���6�'� o�2[h� �C6D� H� ¹�6�� %6a L�94�� ¨�J* b������ bB2D�� 2[�* ��d� �
� ��,� @/�*
� �6D�B �C�G %6a �C6D�* R�7�C��� g4�7: o28�9�f:=�2>�� 49 ~�9 8�C^� \G�� �&�� R�v9�G  . 4��* ]27 �i ¶[(

<� 8��6a* ���6�'� o�2[h� �C6D�8�9�f (  B��F(: �v9�G �C#�& K�i Q67 �  �) �J:��92� %6��� �B�� S�D� �C6D� ;�.  
 Rg4���� 8�C6D'� 	
� ��/� ��2>7*GH� @��t� ��,� *i �+�,B �C�i �DB �¼ R¹�6���� %6a* b������ bB2D D� ��xG�B��.  

¹6�'� ���/��*  42� �B9��? �C6D�"���) ����^6�� "2B2� ����G���� ��,>6�.  
*f!���� f�
T (ReturnCode) ������� ��2�D� �C6D� . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB

B9��? ��6D���.  
*!
��� ���9 b��� (ResourceID)  �C6D�D-QoS GH Q67 b
�* 49�� tz[ �4n� ;��) �J: ������� ��2�D� �i 

-���� \�'� @� 2B2� 49�� �B�� S�D� . 49��' tz[ ��z>� 
F>B ��2>7* D-QoSg2�F� g�4i 49�'� �B�� S�D� �G�B  
gp�zY� 49��C6� ./F GH� 49�'� �B�� S�D� L92B d�? 4���� 49 �i 4�DB ��2>7* ( B�7 2& b������ ��/�21.  

5.3.6  bk@3���&  (DeleteConnection)) D�78�� 3��� l�(  

�Bb���� =��< ��h� �
� ]25�� .b������ 
�F>� @7 8��#�
[: HC� R¨�J %��� M: R��*.  
 
 ReturnCode 
 , Connection-parameters  
  ← DeleteConnection(CallId 

                                                      

19    C�� D9:; '
'g� w0�:!� 9:!/ Dy%"!� yBZ L'Y#�
 �'F!� w0�:!� 8�Z/ Dw0�Z e��) 0', �\S �45 6'7 8� D(�@A� ��B�
I `%�'
. 

20   -����/ -���'R WN���!� z�#| 8� D(�@A� ��B� C�� DL]! �\S. 
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      , EndpointId 
      , ConnectionId 
      [, NotifiedEntity] 
      [, RequestedEvents] 
      [, RequestIdentifier] 
      [, DigitMap] 
      [, SignalRequests] 
      [, QuarantineHandling] 
      [, DetectEvents]) 

[ ��i X�� - R��G���� ��,>�� �B�� S�D�* b������ S
)DeleteConnection ( R�
�GH2B20��� b��) ��/B �i  .* GH
/F��7�>��� 8�C��� 8�06�
� ]25���  .*GH �¤ �+��� bC� b���� S
[ ��i b�,��B �
�� q�2'� ]*25'� Q67 

�4�B �i ��7�>� d�? g4�7�� )">�8�d�e� g�Ff 4�D'� d�e� ��/B �i  500  !³  '� 
�F>� @��B ��G���� ��,>�� �h �6��D
\v �G*�D�.(  

b������ - ~��>D'� ~������� M: ��h� �
� 1�$9: ~D�B R���B�� b����6� ���G ��/� ��� R���D�� ���c� -* .2D�*  S
[
b������(  ¨�J b�& ��C72B b������ ��) ��� ]p��� �/�f "#�$* 8�,G2�� 4��* ��>� ��/B .]p9 �i* �� "#�$*µ�,�� b

�� 32,�� b����6�µD���µ$�� (* �a���� 2�G2�6� g2B2� "#�$* ]p9 b .�m)i *i 2[�* {�� ��2>7* 49��� 8�p�z[ @�  
D-QoS* /��0�$ Rb������ b�i @� �¢ ]�t��(� *igp�zY� 49��'� b������ S
[ ��i 9.  

 ���[ �
� 8�C6D� �C#�& ������� 2�D� b������ S
[ ��h ���z�$�*b������ .*GHb������ 8�C6D� 4�D� (i  �� �J: (:ÎF 

�[* ��z>� ��h�b������ S
 .`� 8�C6D'� 	
�*:  

•  ��6��� �Z��� !7�: 8���D� ]p�� ��w<� 42D�� RTP =2� 
>� b$�'� ��6$9i ��� 1�$9<� Q67 
b������.(*  �2D�� ª��2� 4�DB��v �J: Ä$�'� ���D� b��� 92
� �B�� S @��tSSRC)��D� �� �C) R 1�)��*��� - S
(RTP�+m� bB2D� ��h �z��� RK�25��B �
�� R.* GH @7 ��2,'� 8���6D'� WF� ��$i Q67 �C�,�� 42� �i 

 ���� �B�aRTCP.  
•  m6��� ��$�nN� !7���: �DG�>�� ���Cc� 8���¡h ��w<� 42D�� )��� �i(  �=b'� *i ��$i��� @Cx� ( ��6$9i ���

 8���D� ]p�� b$�'�RTP =2� 
>� 1�$9<�b������ Q67  .*( B �B�� S�D� b$�'� \v �J: 2D�� ª��2� 4�D
 @��t��� 92
�(SSRC)�+m� b���� bB2D� ��h �z��� RK�25��B �
�� R.* GH WF� ��$i Q67 �C�,�� 42� �i 

 �B�a @7 ��2,'� 8���6D'�RTCP.  
•  �?�� �Z��� !7�m�-��: 8���D� ]p�� ��w<� 42D�� RTPb������ Q67 1��,�$(� =2� 
>� b$�'� ��6�,�$� ���  .

 @� �6�,��'� ]p��� 2D�� @Cx�B* SSRC.�& g27 b$�'� ]25�$� �J: �F6�¥ . �6�,��'� ]p��� H�w*GH Q67 ��27 
� R�P�D'� d�? �� i @� "  �i *i b������ r�6$i @7 b
F>� �È��,��$(� bNG bm.  

•  m�-�?�� ��$�nN� !7���: �DG�>�� ���Cc� 8���¡h ��w<� 42D�� )��� �i(  �=b'� *i ��$i��� @Cx� ( ��6$9i ���
 8���D� ]p�� b$�'�RTP =2� 
>� 1�$9<�b������ Q67  .@� �6�,��'� ]p��� 2D�� @Cx�B* SSRC �J: �F6�¥ 

.�& g27 b$�'� ]25�$� . �6�,��'� ]p��� H�w*GH @� "  �i *i b������ r�6$i @7 b
F>� �È Q67 ��27 
��,��$(� bNG bm� R�P�D'� d�? �� i.  

•  f!�-
�� �Z��� !7�: 8���D� ]p�� ��w<� 42D�� RTP1��,�$(� =2� 
>� 82,G ���  .��DB* K�d� 42D�� �
� S

&�� �D&��'� ]p��� 427 ��� ]p��� 427�+DG �6�,��'Rg9�/� *i g�?d�� ]p9 �i �6�,��'� ]p��� 427 @Cx�B ª�[  .

@� �6�,��'� ]p��� 2D�� @Cx�B* SSRC.�& g27 b$�'� ]25�$� �J: �F6�¥  .g�?d�� b
� ��� ]p��� ��G ± @�* 
(  ����$ ��/B 2& ��2,F��* Rg4�,F� ��i Q67 2D ��5�� ��>� ;��) �J: ����>� g9�/� .�B* ]p��� 2D�� @Cx

@� �6�,��'� SSRC.�& g27 b$�'� ]25�$� �J: �F6�¥  . H$�� H���� .&9 �?� K�d� �D&��'� ]p��� 427 S�DB*

&�� b�,�$� ��b�,��'� �*h� H������ .&9 . @� �6�,��'� ]p��� 2D�� @Cx�B*SSRC g27 b$�'� ]25�$� �J: �F6�¥ 

.�& .�F� �C�,�� ��/�* ���J:³  ��b������ Q67 ]p9 �i R1�m'� b��$ Q67 Rb�,��.  
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•  %����� 7����� o' �+�= p��&
/�: 8���D� ]p9 1��* 2�7��� ~� b��F�� ;&�6� `#�
[<� @B���6� �B2,� 
RTP��,�  ���D�* ����l `6�'�� �� +� ��0� 42D� K>7g9�f: .��DB* 1����� 2�7��� ~� �C�G Ï�D�9(� S"J" K�d� 
�È(� "$��'� S�)��6CC'� �,6�'� �C�,�� (j�F6� "D" 2>7 ��>�� g27��'�* b$�'� 2>7 ]p��� ~� g27��'� - 

]p��� @� L*t� �6D�B �C�G b�,��'� .�p9��? 4��*��,�l��� - ��6�
F��� r��c� 8� RFC 3550 . 2D�� @Cx�B*
 @� �6�,��'� ]p���SSRC.�& g27 b$�'� ]25�$� �J: �F6�¥  .�F� �C�,�� ��/�* ���J:³   b��$ Q67 Rb�,���

b������ Q67 ]p9 �i R1�m'�.  
•   ��;�%�6
����6���� :�D� R�/�N�� - ��C/6� �B2,�  ������l `6�'�� K>7 . ��(4 ~� j�F�� �C�& "$��� `�*

 ;&*NTP b#�$9 8+$�� K>��� �
�� RTCP ;&* ��(4* NTP,� R8+�,��'� K>��� �
�� �� �� 1��,�$� 2>7
b#�$��� . b#�$9 427 Q67 ���C�& ± 8��B2,��� b) HC´ "$��'� �
� %��*RTCP�}��,�$� º ���  . 92k*

�>��t�� 8����,�� Q67 2C�DB �C6D'� 	
} ��0
�� r��c� �i ��[+� . RbB2�)*Z�H 34�5'� gt��i 92,� �i 
 �6�� ��2'�1�$9<���� �C�,� ��$��'�  W�,'� ;&* r��
�� �6[��r�B<�~>l: Q67 .  

�+�
F� �m)i �B�D� Q67 X+a+�*  �,�l��� M: X����� Q��B R8�\^�'� 	
}RFC 3550.  
 R	+7i g9�)
'� 8�C6D'� M: �G�s<��*GH*i b$�� 8�9��?: g27 *i 9��?: ;6�,�$� ��� R��G���� ��,>�� Q67   b�,���

RTCP �i R��\�� @� ������� 8�C6D'� 2�D�:  
•  �6$�'� g2�D��� ]p��� :g2�D��� ��G���� ��,>�� 9��>� @� b������ Q67 ;6$9i ��� ]p��� 427.  
•  �6$�'� g2�D��� 8���¡h� :g2�D��� ��G���� ��,>�� 9��>� @� b������ Q67 ;6$9i ��� 8���¡h� 427.  
•  g4�,F'� g2�D��� ]p��� :��� ]p��� 427³   @� RH������ ]�&9i - 8��zF�� @� q�>��B �C) Rb������ Q67 b�,���

g2�D��� ��G���� ��,>�� 9��>�.  
•  2�D��� Ï�D�9(� :�D� R����l `6�'�� R]p��� 1��* 2�7��� ~� �C�G Ï�D�9(� "$��� �� 9��>� @� ��0� 42D) K>7

g2�D��� ��G���� ��,>��.  
 8�C6D�*�'����� S�7@N� (RequestedEvents)G���� ���9 b����  (RequestIdentifier)�+2���� L�Q�  

(DigitMap)�� ����a�  ��
�T(SignalRequests)�de� \ �W�����  (QuarantineHandling) �4��  S�7@N�
(DetectEvents)  �B9��?��6) .* b������ S
� "���B ¹�6�� %6a 1�$9< =�2>�� b�)* ���25��B �i @/�* @��t���� 
F>B

KD� . R8�C6D'� 	
� @� �m)i *i g2[�* 82�* �J: K�i 2��GH%6��� �B�� S�D� �C6D� ��/� �i  ���2[: . b��$ Q67*
�7�¤ HG9 o2[ @7 ª0��� =2��* b������ S
� ������� �6/� �i R���}� �7�¤ bCD��� 2�DB ��2>7 Rp�� K��G 1�m'� .

c 2[�* ��d� �
� ��,� @/�* ¨�J* b������ S
��xBio�2[h� �C6D� 1�$9��   �7�C��� HG9 o2� �6D�B �C�G ���6�'�
 %6a �C6D�*8�9�f:�v9�G  .<� 8��6a* ���6�'� o�2[h� �C6D� 4��* ]27 �i ¶[(8�9�f ( B �C#�& K�i Q67 ��F

(: �v9�G �) �J:��92� %6��� �B�� S�D� �C6D� ;�.  
8�C6D'� 	
� ��/� ��2>7* Rg4���� GH�B �C�i �DB �¼ R¹�6���� %6a* b������ S
[ @��t� ��,� *i �+�, �BD� ��xG���.  

¹6�'� ���/��* 42� �B9��? �C6D� "���) ����^6�� "2B2� ����G���� ��,>6�.  
f!���� f�
T� (ReturnCode)������� ��2�D� �C6D�  . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*)��� �5.6 ( K�,DB

B9��? ����6D�.  

6.3.6  bk@3���&  (DeleteConnection)) l� q�7�� ��70��(  

S*���� �D� -b������� "���'� 49�'� 82,G R1�m'� b��$ Q67 R��h b���� �B�� ����� Q67 ~D�B 2&  .@/�*  �i �����6�
b���� S
[ ��i �^�� ]�25�$�� b������ `�>�:  

 ReturnCode 
  ← DeleteConnection(CallId, 
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     EndpointId, 
     ConnectionId, 
     Reason-code, 
     Connection-parameters) 

*��=���� ��-8�� ���9 b��� (EndpointId) R�
� b������ S
[ ��i X�� - RGH2B20��� b��) ��/B �i  .*/F GH 
��7�>��� 8�C��� 8�06�
� ]25��� .b�)* Q67 %�* ��7�>� �¤ �+��� bC� b���� S
[ ��i b�,��B �
�� =�2>�� 

�4�B �i d�? g4�7�� )">�8�d�e� g�Ff 4�D'� d�e� ��/B �i  500 !³  \v ��G���� ��,>�� �h �6��D'� 
�F>� @��B �G*�D�.(  
*G�?�� f�
T (Reason-code) B9��? ���,D�* ��C&9 %�$ g�FN� i2�� ��
� �6�6$ �� �6�6$��F�* ��
� . X+a(� @/�*

�C#�& Q67  - %���� 8��FN�6.6.  
 8�C6D� M: �G�s<��*D�78�� ���9 b��� (CallId)� ��=���� ��-8�� ���9 b��� (EndpointId)� 3������ ���9 b��� 

(ConnectionId)  q�2'� ]*25'� b$\$��xBi* M: 4�D�$ ;��)��i E*�F'� @� ��� Rb������ 8�C6D�  =�2>�� b�)
=�2>�� b�)* @� b���� S
[ ��h ���z�$� .b������ S
[ %�$ ~�� %���� g�Ff* . @� �m)i *i g2[�* {�k ��2>7*

 49��� tz[ 8��6C7D-QoS* /gp�zY� 49��'� q�2'� ]*25'� 9�0�$ Rb������ b�i @� �¢ ]�t��(� *i.  
*f!���� f�
T (ReturnCode) �� b�)* ��2�DB �C6D�=�2> . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 (

B9��? K�,DB ����6D�.  
7.3.6 bk@3���&  (DeleteConnection)) f!7��� �����&D�78�� 3��� l� r(  

�+/f =�2>�� b�)* ]25��B �i @/� ;&��� WF� - g42D�� 8+���� S
c b������ S
[ �F�_* 1�/fi @� . @/�*
h� ]�25�$���G�a ��,>� =�2>� �,6D�'� 8+������ b) S
c ��:  

 
 ReturnCode 
  ← DeleteConnection(CallId, 
       EndpointId) 

��=���� ��-8�� ���9 b���� (EndpointId) ��i X�� - R3������ bk@ (DeleteConnection)  R�
�/F GH ]25��� 
 ��7�>��� �C���"any of" .+������ b) S
0�$* ��G���� ��,>6� 8)��G���� ��,>6� .( �B4�G 8��#�
[� �i ��h� 2�DB (*

=�2� 8�C6D� *i .*GH  ��i b�,��B �
�� q�2'� ]*25'� b73���& bk@) =�2>�� b�)* @� Rg42D�� 8+���� ( bC�
��7�>��� �C��� �+��� "any of"�4�B �i  d�? g4�7�� )">�8�e� g�Ff 4�D'� d�e� ��/B �i d� 500 !³   
�F>� @��B

�G*�D� \v ��G���� ��,>�� �h �6��D'�.(  
 @/�*��xBi�>�D� ��G�a ��,� - `��>� ��� 8+������ b) S
c b������ S
[ ��i =�2>�� b�)* ]25��B �i :  

 
 ReturnCode 
  ← DeleteConnection(EndpointId) 

�2>�� =+)�� @/� �
� b������ S
[ ��i X�� -* b) S
[ b�i @� ��G���� ��,>�� ��C��� ��������� ��>��� @� g4�F�$(� =
��G�a ��,� g��t� �,6D�'� 8+������ . ��/'� @� =t� 2B2� @/� ���c� 	
� -*"��6Y� ��,>�� .$� " ��,>�� �B�� S�D� -

 ��7�>��� �C���� bB2���� �+��� ]�25�$�� ��G����"all"2Y� �0>�� Q67 R - 41.1.6 .*/F GH bB2���� �+��� ]25��B 
 ��7�>��� �C����"any of" .*( B=�2� 8�C6D� *i �B4�G 8��#�
[� �i ��h� 2�D.  

b������ S
[ 2D�*(  ¨�J b�& ��C72B b������ ��) ��� ]p��� �/�f "#�$* 8�,G2�� 4��* ��>� ��/B . ]p9 �i*
�� "#�$*�� 32,�� b����6� b�,�� 2D���µ$�� (* �a�����G2�6� g2B2� "#�$* ]p9 b . @� �m)i *i g2[�* {�k ��2>7*

 49��� tz[ 8��6C7D-QoS* /gp�zY� 49��'� q�2'� ]*25'� 9�0�$ Rb������ b�i @� �¢ ]�t��(� *i.  
f!���� f�
T� (ReturnCode) ������� ��2�D� �C6D� . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB

B9��? ����6D�.  
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8.3.6  <�27���  

 1�)��*��� 2>��BMGCP2�D��� %&��'� KF��� =�2� b�)* ���G bCDB =�2>�� - ./0�6� �Bt)�� �B9�CD� M:   gt��i -
8�/�N��* ~6CD��C6� ����
�� ��>���� ��$h� �G�� ��� 34�5'� .���e� �G����� 8�B���� WF� »�6��* /�N��� �PSTN 

 8���� 8(�)��*��� �D� 8
F� R��>� Q67i 8�B���� *i ����c�"1�
�� "~)��N'�� �9*4  @� 2[ ®4i M: b�6,��� ��^�
�4�G X��,�� �N/� ������ ;&��� .1�)��*���� ���? ��&2� ���� �G�� �B�^�� 	
}* MGCP =+)** ��2'� 34�5'� ~� 

 ]��� - =�2>��IPCablecomC�� ���[ ��&2� @� =�2>�� b�)* ~/ 4�4��$�* b������* ��G���� ��,>����   @� ��G�a ��,>�
1�)��*���� ���? 8�92& .���i ��2'� 34�5C6� 42�* ��&2�:  

•  ��=���� ��-8�� <�27& )AuditEndPoint:(��G�a ��,� ���[ 2B20�� =�2� b�)* K�25��B .  
•  3������ <�27& )AuditConnection:( b���� @7 8���6D� Q67 1�
06� =�2� b�)* K�25��B.  

��C7 ���
��� ��d�� ����h� ��
� ���G�B ��� 8�92,�� j��� L9�? �/�N�� g9�4:* ��R1�m'� b��$ Q67 R¨�J*  1�
06�
�B4�F�� ��G���� ��,>�� H� ��9�,'�� q�2'� ]*25'� ���[ @7 8���6D� Q67 .2,�� 	
� .72� �i H&��'� @�* ]�25�$�� 8�9

 �/�N�� g9�4< "����� 1�)��*���)SNMP ( 2B20��* 8���6D� g27�&MIBRq�2'� ]*25C6�   L9�? ��D,B ����i ��*
������� 	
� ����� 1��.  

1.8.3.6 ��=�a ��-$ <�27& (AuditEndPoint) 

 ��G�a ��,� ���[ 2B20�� ��G���� ��,>�� ��&2� ��i =�2>�� b�)* ]25��B �i @/��>�D�.  
 
 { ReturnCode  
   [, EndPointIdList] 
   [, NumEndPoints] } | 
 { ReturnCode 
   [, RequestedEvents] 
   [, DigitMap] 
   [, SignalRequests] 
   [, RequestIdentifier] 
   [, NotifiedEntity] 
   [, ConnectionIdentifiers] 
   [, DetectEvents] 
   [, ObservedEvents] 
   [, EventStates] 
   [, VersionSupported] 
   [, ReasonCode 
   [, MaxMGCPDatagram] 
   [, Capabilities] } 
   ← AuditEndPoint(EndpointId 
         [, RequestedInfo] | 
         [, SpecificEndPointID] 
          [, MaxEndPointIDs] }) 

���� ��-8�� ���9 b������=��,�&2� ��� ��� ��G���� ��,>�� �B�� S�DB .* /F GH ��7�>��� �C��� ]25��� "any of" .
*GH��7�>��� �C��� �+��� bC� ��G�a ��,� ��&2� ��i b�,��B �
�� q�2'� ]*25'� Q67  "any of"�4�B �i  d�? g4�7�� 
)">�8� d�e� g�Ff 4�D'� d�e� ��/B �i 500 !³  >� @��B�G*�D� \v ��G���� ��,>�� �h �6��D'� 
�F.(  

 ��7�>��� �C��� �+��� ]�25�$� @/�*"all of "��G�a ��,� g��p ��&2�� . R�+��(� �
� ]25�$� �J:*GH�i   2�D�
 �C6D� - ��7�>��� �C�6� g�_�>'� ��G���� ��,>�� �B�� 8�G�D� �C#�& �������=���� C�-8�� ���9 ��=��� �+,�2�� 

)EndPointIdList( r ���c� 	
� -* ���G���� ��,>�� �B�} g42Y� 8�G�D'�� �C#�& �a���� `�*�7� GH 8���6D'� L�94: 
���6�'� .*��=���� C�-8�� ���9 ��=��� !7� *�2F) MaxEndPointIDs ( �B�� 8�G�D' 427 Q
&i ~�� ��C&9 �C�& ��

K�4�7: ~D�B ��G���� ��,>�� .�J:* R��G�s: ��G�a ��,� ��>� ;��) GH g4�7: �C6D� ��/� �i ��=���� C�-8�� !7� 
)NumEndPoints( 42Y� ��G���� ��,>�� �B�� S�D' g�_�>'� ��G���� ��,>6� ��w<� 42D�� ~�� �i* g4���� . 4�4��$(*
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 "�xB R��G���� ��,>�� �B�� 8�G�D' ������� g92F��b��� ��� ��-8�� ���9!7h� ��=�) SpecificEndPointID(  �C�& Q67
��G���� ��,>�� �B�� 8�G�D' �,����� �C#�,�� - g4�D� ��G�a ��,� �?�.  

 ��2>7*( B �C6D� �
� R��7�>��� 8�C���� bB2���� �+��� ]25���'����� �������� )RequestedInfo()  ��/� 2& ���
�v9�G (�6D�B �C�G ���6�'� 8���6D'� �42Y� ��G���� ��,>�� �B�� S�DZ *GH 
#2>7 �7� �B�� S�D� �C6D� ]�25�$� 

��G���� ��,>�� �B�� 8�G�D' 427 Q
&i* 42Y� ��G���� ��,>�� . ���e� ������� 8���6D'� ��h� �
¢ �&2� �i 
#2>7 @/�*
��G�a ��,� b/�:  

���6�'� o�2[h� (RequestedEvents)&��'� "�¥* R�C (DigitMap)<� 8��6a* R8�9�f (SignalRequests) R
%6��� �B�� S�D�* (RequestIdentifier)¹6�'� ���/��* R (NotifiedEntity) 8+������ �B�� 8�G�D�* R

(ConnectionIdentifiers)o�2[h� �N)* R (DetectEvents)��[+'� o�2[h�* R (ObservedEvents) R
 o�2[h� 8(�[*)EventStates( �C72'� V�>��* R)VersionSupported(%���� g�Ff* R (ReasonCode) R

 1�)��*��� 8���D� g2[�� .z[ Q
&i*MGCP) (MaxMGCPDatagram8�92,��* R (Capabilities).  
�C6D� @7 ��G�a ��,� @� .6D�$� �J:*(  � R��C�F/F GH�  2����d�? ��G���� ��,>���(2�* �  ¨�J @�GH 1�Fv: 4��� @� �C6D'�.  

�+DG ��C72� �C6D� @7 ��G�a ��,� @� .6D�$� �J:*@/�* R(  � R�} �C�& ��B2� 2��/F GH 2���� �d�? ��G���� ��,>�� �
�(2�*  ¨�J @�GH�v9�G �C6D� �C�,� 4��� - �C6D'� L�94: . 

*GH2>� b) @7 8���6D� R",G K[�° ���[ - ¨�J* R	9*2� 4��� @Cx�B �i  ��&2� %6a ��6�i @� ��� 4�>��� @� 
8���6D'� . ��i �[��� 42Y� 8�C6D'� =�>m�$��*"�B9��?" RGH������� 8�C6D'� b) ��G���� ��,>�� .72� �i :  

•  �'����� S�7@N� (RequestedEvents)  ! - �Z ��G���� ��,>�� ���25��� ��� ���6�'� o�2[¿� �B9�P� �C�,�� 
�<� ¨�Jo2[ b/� "���'� =�� .�C#�,�� - ��92� g�C��'� o�2[h�*.  

•  �+2���� L�Q (DigitMap) !�9�P� ;&��� - ��G���� ��,>�� K�25��� �
�� �C&��'� "�¥ .  
•  �� ����a��
�T (SignalRequests) !� �C#�& 8�9�f�* R�9�P� ;&��� - ���N>�� 1���<� 8�9�f: 

b����/g4���'� H�,�� ���[ - "b�* " ��G���� ��,>��� �6D�B �C�G �9�P� ;&��� -)�C6D� �*2� *i H�( �i* R
8�9�f:g���>� g\
& 21 .*8�9�f:<�* �}���: Qx,�� ��� 1���<� 8�9�f �
� - ��s��D�$� ��� ��� g\
,�� 

��92� \v ;&��� .<�*8�9�f�¢ ;,�a ��� 8�C6D'� H� ��>7 �� ��C6D'� .  
•  G���� ���9 b��� (RequestIdentifier) ! ��,>�� K�6�,�$� ¹�6�� %6a �?Ð� �6D�'� %6��� �B�� S�D� 

 ��G����)b������ �P�D� 8��#�2� - q�2'� ¹�6���� %6a @Cx�B .(�J:*³  �F� �C�,�� 4�D�$ R¹�6�� %6a b�,��B.  
•  `���� V��.�� (NotifiedEntity) !" ¹6�'� ���/�� "P���G���� ��,>��� �6D�B �C�G �9� . ��/'� �i ¶[(MTA 

Z�H �6�'� ��2�'� .$� ",G @Cx�B �i )��x'� .$� ¨�J - �Z (�J: ¹6�'� K���/�³   ��2�'� .$� {�$ K� �G�B
 �6�'�)��x'� .$� ¨�J - �Z ( ���$�� ���e� ¹6�'� ���/�� �C6D� �B�a @7 CMS ]+�$� 9�Df: *i .*�8�"> �i 

 ]25'� b�,BCMS���c� 	
� - �C�,�� .  
•  �������� ���9 ��=��� )(ConnectionIdentifiers  ! Rb���G ��>�� b
F� R8+���� �B�� 8�G�DZ �C#�& 

g42Y� ��G���� ��,>6� �9�P� ;&��� - g4���'� 8+������ b/� �6D��*.  
•  S�7@N� �4� (DetectEvents) ! �B9�P� �C�,�� ��G���� ��,>�� ���25��� ��� o�2[h� �N) �C6D' .

�C#�,�� - ��92� g�C��'� o�2[h�*.  
•  �g@��� S�7@N� (ObservedEvents)  !��G���� ��,>��� �6D�B �C�G ��[+'� o�2[¿� �B9�P� �C#�,�� .  

                                                      

21   E�P#T� Ee"� 
���tS U� w�T5 8�:) I� ��BT
 U��g� y��!� �.  
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•  S�7@N� �/�@ (EventStates) !�� o�2[h�� b
�B �C�G R�C6D'� 	
� �6D��  ��&2�6� �6��& 8(�[ �} �
 ��G���� ��,>�� ;��) �J: �7�¤ HG9 o2[ bm� R��G���� ��,>�� ���G 2��� ��� ���06� b��,'� o2c�� R�¢ ������

�7�¤ HG9 ���[ - .~��$ �B4�F�� o�2[h� �B�D�*��  K� ������ ��&2�6� �6��& ���[ �D'� o206� ;��) �J<.  
•  �+�7�� s?8�� (VersionSupported)  !��G���� ��,>�� ��C72� ��� 1�)��*��� V�>� �C#�& .  
•  G�?�� f�
T (ReasonCode) ! b���� bB2D� *i �B9�� =2� g4�7: ��i �?� - %���� g�Ff �C6D� �C�& 

 ���e� �C�,�� *i R��G���� ��,>6� ������� K�92�i000 �J: �B4�7 ��G���� ��,>�� ���[ ;��).  
•   *�2F %���&�[�� ������ f7@�� ]d@MGCP (MaxMGCPDatagram)  ! g2[�� 8��B����� .z[ Q
&i 

 1�)��*��� 8���D�MGCP ��G���� ��,>�� KC72� ) ����3.5.7 .(���0��� �,��6� E��G �i �C�,�� 2D����* .
�9��? �C6D'� 	
� .74* .1�)��*��� 8���D� g2[�� .z[ Q
&i*  MGCP�J: E��FB %�^���� ³   g4�7: .��

�C�& �i.  
•  ��
7-�� (Capabilities) ! o�2[h� ]p9 @Cx��* `6Y� b������ 8�9��? �C6D' �6l�¼ ��G���� ��,>�� 8�92& 

b������ %���$i* . R�G*�D� \v 8�92& �i @7 9��?<� º �J:*GH��6��k �a����  . M: ���[ ��>� ;��) �J:*
�) bm� R8�C6D'� �D� �i 2B2� g27 
#2>7 ������� 2�D�$ R8�)4�/�� �D� H� (: �C#+�� \v R;C
�� ;

8�92& 8�7�C�.  
•  C�>t$/� ���Z
��P (Compression Algorithm) !�C72'� 8�)4�/��� �C#�&  .*GH ��G�c� =�¤h� ]�25�$� 

1*2P� - g42Y� J.161 . �G*�D'� \v ��^x�(� 8���p9��?*">�8��J: ��6��k 849* �� .  8�C6D'� ��,� ���>�*
�C#�,�� 	
� - g42Y� 8�)4�/�� Q67.  

!  JZ���� f��=  !.�& {2� *i g2[�* �C�& 2B2� p�� .  
!  u��8�� v�� ! 3p���� 8���G .�& {2' �_�>� .�& {2� *i g2[�* �C�& 2B2� p�� ) o*2[ ]27 E���G��

;C� ;�).(  
!  O7��� D�>�c !2B2� ��  ��) �J:C72� {2
�� =�^�:  ��( ]i.  
!  #+��� #�� !2B2� ��  C72� ;C
�� ;�) ��) �J: ��( ]i.  
!  ��7M� LX !2B2� ��  C72� ��2e� "  ��) �J: ��( ]i.  
!  S�7@N� �Z
 !h� ]p�� �C#�& [�C72'� o�2 .%�^���� ��p��� ��/�$ �C#�,�� - o�2[i ��p9 1*i*.  
!  G���6N�  !��$d� �C#�& �C72'� b������ %�.  
!  ����8�7�� ��7M� ����$ !2B2� ��  ( ]i �C72� ����>B2�� ��2e� ��7�� ;��) �J:.  
!  l�N�  !2B2� ��   @�i ��) �J:IPCablecomC72�  ��( ]i.  

•   1
d��� ��������RTP  !1�)��*�6� g2C�D'�\Fz���* ��,��$(� 8���p9��� �C#�&  RTP. 
•  ��� �������� 1
dRTCP !1�)��*�6� g2C�D'� \Fz���* ��,��$(� 8���p9��� �C#�&  RTCP.  

 Q67 1�
06� b������ ��&2� ��i ]�25�$� =�2>�� b�)* 9�,B �i 
#2>7 p��*8+������ @7 8���6D'� @� 2Bt�.  
f!���� f�
T� (ReturnCode)������� ��2�D� �C6D�  .7 @� ��d��* ��h� �z��� ~�� `�* ��0� 42) ����5.6 ( K�,DB

B9��? ����6D�.  
�J:*³  9�fi* 8���6D� �i %6�� RÉ��* 2B20��� b��) ��G�a ��,� �B�� S�D� M: ��G���� ��,>�� �B�� S�D�  2�D�

49 �a���� ������� ������: ��) g4�7<� g�Ff200�4�7 b/N� �6��D'� 8
F� �.(  
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g4�D'� 8���6D'� b) �i ��[+� `^�>B*���c 8���6D� 4�� `�  .£� R`6Y� ��N>��* R�6�,��'� g2B2P� ���*h� \^� 2,G. R
.�D���  	+7i �)J . g9�)
'� 8���6D'� =�2>�� b�)* b�,��B �i b�& \^�� 2& �7�C��� b��[ ���[ ��G R1�m'� b��$ Q67*
	+7i.  

2.8.3.6  3���& <�27&  

�B4�F�� 8+������ ��&2� ��,� @/�b������ ��&2� ��i ]�25�$�� ��G�a ��,� Q67 .  
 ReturnCode 
 [, CallId] 
 [, NotifiedEntity] 
 [, LocalConnectionOptions] 
 [, Mode] 
 [, RemoteConnectionDescriptor] 
 [, LocalConnectionDescriptor] 
 [, ConnectionParameters] 
    ← AuditConnection(EndpointId 
      , ConnectionId 
      [, RequestedInfo]) 

��=���� ��-8�� ���9 b���� (EndpointId)��,�&2� ��� ��� ��G���� ��,>�� �B�� S�DB  .*/F GH 8�C��� ]25��� 
��7�>��� .*GH ��7�>� �¤ �+��� bC� b���� ��&2� ��i b�,��B �
�� q�2'� ]*25'� Q67  �4�B �i d�? g4�7��)">�8� 

i d�e� g�Ff 4�D'� d�e� ��/B �500 !³  �G*�D� \v ��G���� ��,>�� �h �6��D'� 
�F>� @��B.( �C6D� �
�*  ��������
�'����� (RequestedInfo)) �v9�G ��/� 2& ��� ( ���6�'� 8���6D'�3������ ���9 b��� (ConnectionId) b?�4 

��G���� ��,>�� g�� S�D� 42Y� .�6D'�*��h� �
� ]�25�$�� ��,�&2� @/� b������� �,6D�'� ������� 8��:  
  R`6Y� b������ 8�9��? R¹6�'� ���/�� R=�2>�� �B�� S�D�  
  R2�D��� b������ ���* Rb������ 8�C6D� Rr�6$h�  
  `6Y� b������ ���*.  

b���� �C6D� @7 ��G�a ��,� @� .6D�$� �J:*(  � R��C72/F GH�  2�����(2�* �d�? ��G���� ��,>�  ¨�J @�GH 1�Fv: 
4��� @� �C6D'�.  

�+DG ��C72� b���� �C6D� @7 ��G�a ��,� @� .6D�$� �J:*@/�* R(  � R�} �C�& ��B2� 2��/F GH�  2��� ��G���� ��,>��
�(2�* �d�?  ¨�J @�GH�v9�G �C6D� �C�,� 4��� - �C6D'� L�94:  .*GH 4��� @Cx�B �i  K[�° ���[ - ¨�J* R	9*2�

8���6D'� ��&2� %6a ��6�i @� ��� 4�>��� @� 2>� b) @7 8���6D� R",G . ��i �[��� 42Y� 8�C6D'� =�>m�$��*"�B9��?" R
GH������� 8�C6D'� b) ��G���� ��,>�� .72� �i :  

•  D�78�� ���9 b��� (CallId) !� =�2>��� �6D�B �C�G =�2>�� �B�� S�D� b������ K��: `C�>B �
�.  
•  `���� V��.�� (NotifiedEntity) !" ¹6�'� ���/�� "P���G���� ��,>��� �6D�B �C�G �9�.  
•  "�h� 3������ ��
��P (LocalConnectionOptions) !b����6� g�G�'� `6Y� b������ 8�9��? .  
•  U��6N� (Mode)  !�9�P� b������ r�6$i .  
•  ������ ��+���3 )(ConnectionParameters !b������� �6D�B �C�G �B9�P� b������ 8���6D� .  
•  "�h� 3������ ���� (LocalConnectionDescriptor)  ! ������� K��G* �
�� `6Y� b������ ���* 

b����6�.  
•  7����� 3������ ���� (RemoteConnectionDescriptor)  ! 	\G�� º 2�D� b���� ���* o2[i  - R�����6�

bB2D� *i b���� =�N�: ��i b������ �
� b�i @� R���$ b����.  
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f!���� f�
T� (ReturnCode)������� ��2�D� �C6D�  . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB
B9��? ����6D�.  
�J:*³  G�a ��,� M: ��G���� ��,>�� �B�� S�D�9�fi* 8���6D� �i %6��@� �a���� ������� �,0�� R�c�� ��  4��*

49 R	4��* ���[ - R2�D�* 42Y� b������ ������: ��) g4�7<� g�Ff200�4�7 b/N� �6��D'� 8
F� �.(  

9.3.6  ��
�� D7��� f!��c  

 �B9�� =2��� g4�7: ��i ������� ]25���)RestartInProgress (½�g9�f ��,� g��p *i R��G�a ��,� �i M:  Hs�� R��G�a
��2e� M: ��4�7: ��k*i ��2e� L9�?.  

 
 ReturnCode 
 [, NotifiedEntity] 
 [, VersionSupported] 
    ← RestartInProgress(EndpointId 
                 , RestartMethod 
                 [, RestartDelay] 
                 [ReasonCode]) 

��-8�� ���9 b������=����  (EndpointId)��>� �����?: *i ��2e� - ��Ds* .�B ��� ��G���� ��,>�� �B�� S�DB  .
@/�*  ��7�>��� �C��� �+��� ]�25�$�"all of "�����'� ��G���� ��,>�� b) bm� R��G�a ��,� g��p Q67 ��h� ������ 

 ������ �����'� ��G���� ��,>�� b) �[ *i R42­ ��� �����>�D�.* /F GH ��7�>��� �C��� ]25��� "any of" .*GH Q67 
��7�>��� �C��� �+��� bC� �B9�� =2� g4�7: ��i b�,��B �
�� =�2>�� b�)* "any of"  �4�B �i d�? g4�7��)">�8� ��/B �i 

 d�e� g�Ff 4�D'� d�e�500 !³  �G*�D� \v ��G���� ��,>�� �h �6��D'� 
�F>� @��B.(  
=2��� g4�7: "  =2��� g4�7: �,B�a �C6D� 42�*.  

•   =2� g4�7: �,B�a ~��"��92�� " ��,>�� �i)��,>�� ( 2D� ��2e� L9�? Hs��$ g42Y� ��G����"=2��� g4�7: �6�� "
g42Y� .(*  8+���� =�N�: @7 =�2>�� b�)* .z� �i `^�>B @/�* R2D� 8�ld� 2& gdN>'� 8+������ ��/�

B2�g4���� 8+���� �h L92�'� ¨�/F��� M: QD�B �i* g2 . b$�� �i `^�>B =2��� g4�7: �6�� =����� 2>7*
 ���$9 �������RSIP =2� g4�7: �,B�a H� g2B2� "�B��& ." ��G���� ��,>�� �i =�2>�� b�)�� �[��� �
� ~��$*

��2e� L9�? �§� �7�s��.  
•   =2� g4�7: �,B�a ~��"�B��& "� �i·��F� �È Q67 ��2e� L9�? ;Ds* g42Y� ��G���� ��,>� . 2,F�*

82�* �: RgdN>'� 8+������.  
•   =2� g4�7: �,B�a ~��"L92��� =�^�: H� " =2� g4�7: �,B�a `^6� ����� �i"��92�� " WF� b�i @� ��9�2�: ��$

��G���� ��,>�� .��2e� - ��G���� ��,>�� Q,��* .h� �
� 1�$9: 2>7*9�G ������� i2��$ �� ����C��� -  =�N���
��G���� ��,>�� 	
� Q67 g2B2� 8+����.  

•   �,B�a ~��"=2� g4�7: " 2D� ��G���� ��,>�� Q67 4�D���$ ��2e� �i"=2��� g4�7: �6�� "g42Y� . �i 2���(*
��G���� ��,>�� Q67 �9�P� ;&��� - gdN>� 8+����.  

•   �,B�a ~��"� ��/F��b��� "��6������ =�N�: �§� 1*��* b������ �)�/F� ;0��i ��G���� ��,>�� �i . 42�*
"=2��� g4�7: �6�� "��G���� ��,>�� b���� ��/F�� Q67 ;x,�� ��� ¸��m�� 427 .gdN>'� 8+������*(  ��ld�.  

 �C6D� @7 �DB*"=2��� g4�7: �6�� "¸��m�� @� 42D� �B9��e� .D�� ��) �J:*�F� �6�'� �C�& 9���7� `^�>B R4���� \v 42��. -* 
 �,B���� ���["��92�'�"2�i Hs�� @� ��G���� ��,>�� �i �B�F� �6�� ~�� R �� b�)* �i* R��6CD�� 	
} �z��� ��2e� L9�?

g2B2� 8+���� ·N>B �i �*4 Rg4���'� 8+����6� `D����� =����(� ���>B �i �a���� `^�>B =�2>��. =2��� g4�7: �6��* 
�F� ]�*2�� Q67 ��D� �� =2��� g4�7: �,B�a ���[ -"�B��,�� " =2��� g4�7: �,B�a*"=�^�: H� L92��� ." =2� g4�7: �6�� ~��*

 �,B��� �6D�B �C�G �B�F�"=2��� g4�7: "�+DG 82�D�$� 2& ��2e� �i.�
� o20�$*  b�^N� =2� 2D� `�  b/N�/ g4�7:
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������ b�^N�� . ���>7 - \�^� 9�l� @� ��F5�6�*IP ]*25' R- =�2>�� b�)* %v�B 2& .$� ��d�� b[  ]*25'� ��2��
 ]25'� @� ]+D�$(��DNS �C7 {2� @7 ��>�� �^� (TTL)K6�^N� =2� 2�7i �
�� q�2'� ]*25C6� 9�� 49�� bz$ .  

*">�8� ���$9 R�6��Ì� b��$ Q67 R��2'� 34�5'� b$�� �i  �B9�� =2� g4�7:"��92�� " *i"Hs�� ��2>7 �B��&  L9�?
�+m� ��G�,B�� R��2e� . K�i 2��GH �B9�� =2� g4�7: ���$9 b$�B �i q�2'� ]*25'� Q67 "�B��& "KG�,B: 2>7  ]��� �B�a @7

2B*t���.* ( �C#�4 b��,�� �
� @� b#�$9 1��,�$� Q67 =�2>�� b�)* 2C�DB �i @/��.  
*GH� �i  �B9�� =2� g4�7: ���$9 R��2e� M: 4�D� ��2>7 R��2'� 34�5'� b$�"=2� g4�7: " b�)* M: �B�F� �6�� 8�J

,�a RKD��� �
�� =�2>�� �� - 42Y� =2��� g4�7: =���<5.3.4.6���$��� 	
� 1��,�$� Q67 =�2>�� =+)* 2C�DB �i @/�* � . �C)
GH��$9 ��2'� 34�5'� b$�� �i  �"b���� ��/F�� " M: �B9�� =2� g4�7:"¹6�'� ���/�� ",�a �¢ ��e� �� =���<" ��/F��

b������ " - 42Y�6.4.3.6 .*/F GH �C6D� ]25��� "=2��� g4�7: �6�� " =2��� g4�7: �,B�a H�"�B��,�� " g4�7: �,B�a*
 =2���"L92��� =�^�: H�."  

� %���� g�Ff �C6D� ]25��� �i p��*=2��� g4�7: %�$ ����� �B9��e . M: �B9�� =2��� g4�7: ���$9 b$��$*"¹6�'� ���/�� "
��D' �9�P��D'� ��G���� ��,>�� �B�� S . �i R%�^���� =�2� b�)* ��/B �i H&��'� @�*"¹6�� ���)" ��,� b/� �G* 2& R

 Rb�^N� g4�7: 2D� R%�^���� =�2>�� b�)* ��
B ª�� ��G�a"���/��¹6�'�  "��G�a ��,� b/� .*GH 34�5'� 2�F��� �i 
 =2��� g4�7: b#�$9 427 @� 2[ ®4i M: b�6,��� ��^� ��7�>��� 8�C���� bB2���� @� ���� g4�F�$� ��2'��B9��� ���  2��� ��2>7

=�2>�� b�)* WF� ���B2B* ����� - g42D�� ��G�a ��,� =2� 4�DB.  
f!���� f�
T� (ReturnCode)������� ��2�D� �C6D�  . ��0� 427 @� ��d��* ��h� �z��� ~�� `�*) ����5.6 ( K�,DB

B9��? ����6D�.  
*Z�H  �C6D� R¨�J M: �G�s<�� R4�D� �i`��� V��� (NotifiedEntity0 �=�2>�� b�)* @� �B9�� =2��� g4�7: Q67 4��� H� 

(i g4�7 `^�>B* 49 (: �
¢ ]��,�� ��� �� Q67"=2� g4�7: " *i"b���� ��/F��) " ������xBi 5.3.4.6* 6.3.4.6 .(;�94i �J:* 
 42� ���G R4�D'� 4��� - ¹6�� ���) �C6D�"���) ����^6�� "2B2� �� ��,>6�)��,>6� (��G���� :">�8� H� (: ��6CD�� 	
� =���: ]27 

 d�e� g�FN� 4���521) ������� 2�7i ��G�a ��,� .(�6$ �i ¶[( =2��� g4�7: 4*4�� (: 42� ( 4��� - ¹6�� ���) g4�7: �
 �B9��*/F ">�8� {�?h� ���*h� Q67 4*4���� �6D�B �C�G o2� .42­ \v ��/B �?� ��6$ �i*.  

•   ��° M: 4��� 9�fi �J:) g4�7<� g�Ff200�6��D'� 8
F� �(4�7: ��/� R R��z>� 8t°i 2& ��>D'� =2��� g ��/B*
�/�� 4�D'� ¹6�'� ��"¹6�'� ���/�� " ��,>6� 2B2P�)��,>6� (��G����.  

•  =2��� g4�7: ��/� Rd�? g�Ff M: =�2>�� b�)* @� 4��� 9�fi �J:³  2D� tz>� . 4��� ��) �J:*521)  ��G�a ��,�
������� 2�7i( 
#2>7 4��� ��G RGH 42� ¹6�� ���) �C6D� @Cx�B �i "¹6�'� ���/�� "2B2P� ��,>6� )��,>6� (

* R��G����GH ��>D'� =2��� g4�7: ��*�­ g4�7: 2>7 K��25�$� )g2B2� �6��DC).(  
 ���[ -*"=2��� g4�7: "*"b������ ��/F�� "GH ���7 d�? g�Ff =�2>�� b�)* 4�7i �C6) ��>D'� =2��� g4�7: ��*�­ g4�7: 

(4xx) �C>�� R">�8�D�B �C�G ��#���: ��*�­ g4�7: {�?i =2� g4�7: �,B�a �d� �6 .**��� �J: =2� g4�7: "  �i =���� 
 d�e� g�FN� �6D�B �C�G (: R.#�4 d�? g�Ff 82�7i521,G* R ��	+7i 	2B2� {�� �'.  

\?i*R�� �C6D� g4�7: p�� s?8�� V�>�� ]¾+� ]27 M: 4��� 9�fi �J: R�C72'� V�>��� �C#�& @Cx�� R�C72'� ) g�Ff
e�d� 528.(  

4.6  3�>4���� r�/�e�"a���@/� <'�?��� �/�@� r  

 o�2[h� �i @� ��G���� ��,>�� 2)d�� �i %�* R��G���� ��,>�� ���[ =�2>�� b�)* H���B �i %� ��0� =�2� �B�N� 
�F>��
=�2>�� b�)* M: ��0� �È Q67 ¹6�� . *i ������� b�^N� =2� 4�DB ��2>7 ���? 8(�[ 2��� 2&*b�)* =�2>�� : ]t6� 2&
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 8�=���: =�>li 2B2� =�2� b�)* M: ������� K���� g4�7:"`a���[(� b�^N���"bm'��* �  =���: =�2>�� b�)* 
5�B �i ]t6B 2&
��? ��? ������� Hs�� ��2>7��6�^N� =2� 4�DB *i ��2e� L9�.  

1.4.6  ��6�6N� C�-8��� ���M�  

 - �)J �C)4.1.6)* �B�� S�D� R ��G�a ��,� b/�* R�¢ ��e� ��2�'� .$�� =�2>�� =+"¹6�� ���) " R",G 2[�** R2[�*
~D� ;&* �i - �¢ "���� . - R`a���[(� b�^N���* R�B4�C�7+� ���e� ���h� 8�J �a�>'� p��* y56� 2>��� �
� -*

 1�)��*��� j��$MGCP:  
•  �e� ��2�'� .$�� =�2>�� b�)* �B�� S�D��/�N�� - K>B*�>D� W��* RK� � . �/�N�� - @B*�>7 g27 "�9 @/�*

��2�� .$��.  
•  ~D� ;&* �i - �¢ "���� R",G 2[�** R2[�* =�2� b�)* ��G�a ��,� b/� . ��G�a ��,>� "���'� =�2>�� b�)**

 �C�& ��"=�2>�� b�)* "�B9�P�.  
•   "�xB"¹6�'� ���/�� "g4*t� �C�& Q67 �B�2��� - . ��,>��� �6D�� R¹6�� ���) �C6D� H� R���*i 1��,�$� 2>7*

 "�xB R��7�>� 8�C�� ��2�� ��G�a ��,� =�¤i ¨�J - �Z R��G����"¹6�'� ���/�� "g42Y� �C�,�� Q67 . ��) �J:*
"¹6�'� ���/�� "v9�G ��G�a ��,>� ��*i³  ��s "�xB �������22 ��G R"¹6�'� ���/�� "%�^���� 
?dB ���>7 �C�& 

��G���� ��,>�� ��
� K���,�$� º ¹�6�� %6a �?� *i b���� 1*�>� ��i �?� 92
� . ��z�$ ���c� 	
� -*
 ��* R�/�N�� - K���>D� =�2>�� b�)* �B�� �B�D� �������� �">�8`#�>m�$� ��$i Q67 (: K#���: ]27 .  

•  µ$��C#�4 ���*h� Q67 4*4��� b ��� 92
� ���>7 M: @7 ��>�� S�
� R��h"¹6�'� ���/�� "�9�P� . ]t6B ��2>7*
µ$�� 4��� H� ¹�6�� ���$9 b��D�C#�4 b �� ���>7 M: 8���D'� g2[*92
� @7 ��>�� S�
� Rb�,��'� 2B2P� ��h� 

���*h� @� �h ¹6�'� ���/��.  
•   \NB ��2>7"¹6�'� ���/�� " @B*�>7 M: b60�B ��2�� .$� M:IP��  bB2���� Q67 g94�& ��G���� ��,>�� ��/� Rg42D

��i 2�� �@B*�>D�� 	
� @� b) ~�(  � \�^� H����"¹6�'� ���/�� "���F� =�,6� @� �?� ��2�� .$� M: . K�i \v
� ��2B*t�� ¨�J* bB2����� ��F6/B �i =�2� b�)�� @/��"¹6�� ���) "2B2�.  

•  ��G R�G���� \v =�2� b�)* ���i �J: �B��>�� - ��
�$ ¨�J =�2>�� b�)* ���B2B ��� ��G���� ��,>�� " �)�/F�
b������ ." b�)* 2B2� @� �G��B �i ��: `� {�?i g�� �6��� ��G���� ��,>�� 	
� ��
� `/� g2�[��� �,B����*

 =�2� b�)* b
�B �i ��:* b�D�'� =�2>��)`a���[� ( ]�25�$�� R�?�"¹6�� ���) " ��,>��� R2B2�g�ld�'� ��G����.  
•   =�2� b�)* M��B ��2>7)`a���[� ( S�$ b�D�'� =�2>�� b�)* �i E��FB R��G�a ��,� g��p - ./0��� �?�

 - R`6�h� =�2>�� b�)* M: g�ld�'� ��G���� ��,>�� - ./0��� g4�7: ��^� `a���[(� =�2>�� b�)* H� @��t�B* b
�B
¨�J - ��v��� ���[ .�G RbB2�)*�§� `a���[(� =�2>�� b�)* ��
B �i �a���� @/� b�D�'� =�2>�� b�)* �.  

K�i ��[+� �>� `^�>B*(  ��~6
F>'� =�2>�� =+)* ~� b,>�� 8�7p�>� bc ���� �G� :4�C�7� 2C�D� @È ��B�
[ ��Q67  =+)*
 ��G�DB @B
�� =�2>���� BxD� .�xD� H� ��6
�B* ��6DF ��)$� @/� K�i H� Q67 1�
06� ��G���� ��,>�� ��&2� ]�25�

 @7 8���6D�"¹6�'� ���/�� "�9�P�.(  

2.4.6   f!��c%�6
��f!�-
�� ���@����� �4��   

 1�)��*���MGCP49* ��i @� ��>� �6��D� b) ��d�� R8+��D� �7�C� �¦�� Q67 .�>�  . b#�$��� E�D�� 2&*MGCP R
��� ��1�)��*��� Q67 b,>� ��hUDPR���G �#��? o*2c  . ;�&���� %$�>� 49 r��v -*) ����5.7(���*h� 9�/� R .

*GH 8����/�� �)
�� �i MGCP �mB2c� 8+��D'� M: ���6$9i ��� 4*4���� �C#�& ) ���6$9i ��� 4*4��� H�C´ �C#�& �i
 ¸��m�� 1+?Tthistg\?h� (R��� 8+��D'�� �C#�&* ³  ��
�F>� K�>B.  

                                                      

22   A� ��B� C�� D9:; 	%�<� '
'1#i �45 6'7 8� D(�@NotifiedEntity	=��� .  
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&* �C�Tthist %�^���� 30����l .  
�(*i �9�,� g49���� ���*h�� ���CN'� 8+��D'� �B�� 8�G�D�* �mB2c� 4*4���� ���CN'� 8+��D'� �B�� 8�G�DZ . 2�* �J:*

�� R�_�>( B ���/�� 
F>MGCP��2,�� ���*h� 9�/B �a���� K>/�* R�6��D'�  .�J:*³  4��� ��$ �6��D' �_�>� 2��B R���67 
��� 8+��D'� �C#�,� �C#�,� 49���� 4���� ���CN'� �6��D'� �B�� S�D� �9�,B³  2D� ��
�F>� K�>B . R�_�>� 2�* �J:*( B 
F>

 ���/��MGCP�D'� ��h� Q67 �,[+�� �6��D'� 2C�D�* ��6��D'�  . Rb���� bB2D� *i b���� =�N�: ��i �
� ��) �J:*GH �i 
���/�� b$�B MGCP) ���c� 	
� - ������� (49 ���&n���.�a���� K6��k .�B R�?� ��i �i �
� ��) �J<*  . ~���c� @� �i -*

��2>7 `#�� 49 ]2,�$��h� 
�F>� .�B .  
�>/C'� =��?h� @� �� i �D�9i @� �B�&�6� 	
� 9��/��� ���� ]25���*:  

•   =��?i1�$9<�,F� R1�m'� b��$ Q67 R��2>7 �9����� �� - ]�[4p� *i "? Q67 =�s�s %��� ��p9 2  
•  ��G���� \v =�2� b�)�� ��� ��$ ��
B R1�m'� b��$ Q67 R��2>7 ���/� b�7  
•  �g�G���� \v =�2� b�)�� ��>���� ��$h� b) ���� R1�m'� b��$ Q67 R��2>7 =�2� b�)* b�7  
•   ��2>7 R`a���[(� b�^N���"./0��� M��B" Q67 R2B2� =�2� b�)* RS�Ff �È.  

�B2,� ���$ VB9�� @� y65��� �i Q67 g94�& ���>D�� ��/� �i `^�>B* ��]p��� ��2,G 12D' . b�/N��� ��0� ]��� -*
xF5>� �
� ��2,F�� 12D� ��/B �i `^�>B ����2���C7 b,B R �� @7%1 . ���$9 9��/� ����� *i =�2� b�)* Q67 ~D� �J:*

8��� Hx� @� �m)i2� X*�N'� @� ��/B  ��¦�f �i E���G� ��o2� R1�$9: d�? \v R�?� .Q67*  �C�G K��G 1�m'� b��$
 	92& Xp���� .��>� ��2,G 12DZ �6D�B%1 bNG 1�C�[� ��/B 5 D����� 1�$9: 8(*�­ �1  -100 `^�>B o2[ �i R9��6� 

 b) g2[�* g�� @� b&i H,B �i10 Ç�DB =�2� b�)�� ]�Bi 1000 - �6��D� ����m��) .,[ `^�>B �� �
�� 8�9��/��� 427 ��/B �i
a�F� ��DB ��2#���� ]p��� ��2,G 12D' ���4 .(��/� ��2>7*  H����'� bNF�� 1�C�[� ��
B �i @/� Xp���� �C��>� \v =��?h�
�+�6& Q67i. �i ¶[+� �i `^�>B* "¨N�� ���7"R  ���C�>$ ���"Max1" @� g4�7 ®4i R"b������ ¨G ���7" ���C�>$ ��� R
"Max2" .*GH� 42� �i � Max2 �C�& @� Q67i �C�&Max1.  

 g4�7: ���p9��?*1�$9<� g4�7: 2D� H�,>B %[�
��� �i M: y65�$* �D����'� 8�9��/��� 427 �a���� %�0�$ �B2�6,��� 
 42D�� �a�F� 8��� ��p��� WF� 1�$9:)~� 78���  *11g4�7 g��  .('* ��>� ��/B �i ����/�: g�7��"`a���[� b�^N�" R

 `6B �C) �B2�6,��� ���p9��e� 12D� R9�� *i �N�/� \v) b/N�� - ~��4 	
� �>Cx�� �B2�6,� 1�$9: g4�7: ���p9��? 
8+B2D���:(  

•  GHC#�4  ��2B2� =�2� b�)* 4��* @� ������� �,0�� �i .`6B �Z ¨�J ��[+� @/�*:  
!  i 1��,�$�*i �2B2� =�2� b�)* M: ¹6�'� ���/�� K�G \NB ��  
!  2B2� =�2� b�)* M: \NB K���� g4�7: 49 1��,�$�.  

•   R2B2� =�2� b�)* �N) �J:GH ���*i �i 1�$9: g4�7: 8��6C7 �
� 2B2P� =�2>�� b�)* M: ������� K��� �i 
 ��,>6� �,6D�)��,>6� (K������ g4�D'� ��G���� .7 4*4���* ���>7 M: �}�$9: �C��B ��2,�� *i g2B2P� ���*h� Q6

��h� 92
�.  
•   @� �)i W�� ���*h� 8���D'� g2[* 1�$9: 
>� `x,>'� ;&��� �i @� �,0��� .�B R1�$9: g4�7: 8��6C7 �i b�&

Tsmax . @� �)i ;&* Qx,�� �J:*Tsmax RGH g4�7: 8��6C7 �&��� �i 
#2>7 1�$9<� .,�� �J:* ;&* Qx
  @� �)i2*Tthistb������ �)�/F� 
#2>7 ��G���� ��,>�� ��
� R.  

•   g4�7: 8��6C7 427 ��) �J:1�$9<� �*��B �
� =�2>�� b�)* M: "Max1" RZ�H ]2¥ @� ������� .6D��� �i 
CD�� {2� @7 ��>�� �^� R=�2>�� b�)�� ��>���� ��$¿� @/C'� \�^��� �N) ��^� ��N>� =�¤h� �)TTL ( ���,'�

 ]25'� bz��DNS.  
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•  =�2>�� b�)�� @B*�>7 g27 ;G�7 ������� ��/� �i p�� . 8��6C7 427 ��) �J:*1�$9<����>D��� �,6D�'�  IP �
� 
 @� �)i"Max1" @� b&i* ��B*��B *i "Max2"{�?i @B*�>7 ��>� ;��)* R³    Rr�kGH K��� �i 
#2>7 

 g4�7: 8��6C7 �������9<�1�$��6Y� ���C#�& - ��,��'� {�?h� @B*�>D�� M:  . �dN� ���� 8�^�6�� 1��,�$� �i �C)
 1�)��*��� - �/�N�� bm� R�/�N�� X�s��ICMP RK��: 1����� 9
D�B 
F>� *i R1�)��*��� *i R��x'� *i R

">�8� �6B2� @B*�>7 r�k �i M: ������� HG2� �i )����� 9���7(� =+B: H��>/C'� @�h� �B�x,� %.(  
•  �J:³   g4�7: 8��6C7 427 ��)* R�����z�� {�?i ��>�� ��$i ��>� @/�1�$9<� Max2 R">�8� b
�� �i 
#2>7 

 ]25'�� �������DNS�G�D' �m)i *i g�� ��  g�G���� ;0��i 2& {�?i ��>�� ��$i ;��) �J: .�J:*³   ��>� 2D�
 R�����z�� {�?i ��>�� ��$iGH g4�7: 8��6C7 �&��� �i 
#2>7 1�$9<� . @� �)i ;&* Qx,�� �J:*2*Tthist R

�� ��,>�� ��
�b������ �)�/F� 
#2>7 ��G��.  
•  GH =���: ������� b���� �i "b������ ��/F�� " - 42Y� �0>�� Q676.3.4.6.  
•  /F GH8�=�2� �i b�i @� ��G���� ��,>�� ]�25�$� =�2>�� b�)* 1*�� ��6������ 4�D��� �i M: g2B2�  . g*+7*

 R¨�J Q67GH,[( ��6������ K�G 4�D��� �
�� ;&��� �N/� ���p9��? =�2>�� b�)* 
F>B �i  ��) 49 1��,�$� 2>7
�+m� R�9*4 ��G�a ��,� ��&2� ��i Q67( .�J:* R��G���� ��,>��� ��6������ g4�D�$� 2>7*³   8(�[ ��>� @/�

>�� H>� {�?i R8�=�2>�� .74 @� ��G���� ��,GH @� ��G���� ��,>�� ]�25�$� @/� K�i =�2>�� b�)* @CxB �i 
�*2B b?2� �i =�x�&� �*4 g2B2� 8�=�2� b�i.  

  
 3.4��J.162/4 5 f!��c ���Z
��P %�6
��  

������*i ��/�6�* ��R�/�N�� bÑ H� 1�)��*��� 42� MGCP Åi g2B�t�� 8��&n��$ ��)���� 2.5.7( . �*h� 1���<� "�s �J:*
 Q67200 �È 2D� ����? 1�$9: g4�7: ��2,G �N/�$ R����l `6�� 6���l  . �N/� ����,� 9����� �6�� 	
� �i ���'� @�*

��$(,�� -/�01�

�2� #��$��  
N = 0 �Ts = 0 34/5�6/7#��:N++

8/! �+�Ts ≤ Ts
max

 9,; <�+ �=& 6/7#�� 
�;�>� 8�(?=�� @� :N = 0  

�;�>� ���?�� ��!�  

ABCD� AB� �/EF1�
#/G,1� H

4��� 

4��� 6/�F,7�

�

�

�

�

���

���

';/I?��
���

���

� �

JK/L 

 =ABCD�

���:
)2� 8�(?=�� 8/! �+�� 6�N = Max1� 

� NO2� 8�(?=�� ��N = Max2� 
	��#(DNS 

�;�/?5  
P�O� 
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`a���[� b�^N� . g4�7: 8��6C7 �C��� �i `^�>B*1�$9<��6�'� 	
� 2D� (    ��6���� �6/N� Q67 %6^��� ��/�: b�i @�
 � :* R%�0G g���7��xBi ��92& ��6) 9����� �6�� �i ���'� @�* �`a���[� b�^N� 
�F>�� ;&��� @� 2Bt� �[��: b�i @� 

30 ����,� �6�� ����l.  
 g4�7: 8��CD� {�
,�� �6�'� ��/� �i .�'� @� �i 2��1�$9<�g4*2­  .: g4�7: �i b�&* ;&��� �i @� �,0��� .�B 1�$9

)Ts ( @� �)i W�� ���*h� 8���D'� g2[* 1�$9: 
>� `x,>'�Tsmax . @� �)i ;&* Qx,�� �J:*Tsmax RGH �&��� �i 
 g4�7: 8��6C71�$9<� . `��>B ��2>7*Tsmax g4�7: 8��6C7 b) 1�$9: .�B *i R1�$9<� @B*�>D�� H�w M: IP R�G*�D'� 

� ��>� ��/Bb������ �)�/F� ��G���� ��,>�� �i �+7: b�& �&� . =���<� ���G ��/B ;&��� @� g��G �&���� �
� bm�*
�mB2[ 1�$9: g4�7: 8��6C7 �i @� 49 9����� �� 2�[��� . 	
� �[���� g��G j�^���*�� B �CD�� "$��� �Ds @� Q,��

 ��6�h� �6��DC6� H&��'�)2*Tthist .(��,�$(� ;&* ���B* �i �+7: b�& �}���: =�x,�: *i ���N>�� 8+��D'� b) ]��� �
� 9
b������ �)�/F� ��G���� ��,>�� . �C�6$ ���[ @� ��G���� ��,>6� =2� g4�7: b) o*2[ ��/B �i ��Cs Q67 �
� 27��B*

���*i* . @� �)i ;&* Qx,�� �J:*2*Tthistb������ �)�/F� ��G���� ��,>�� ��
� R . �C�,��*Tsmax �C�,��� �&+7 8�J 
Tthist : �C�,��Tthist GH �C�,�� �*��� *i j�F� �i Tsmax R�/�N�� - 9�N��+� Q
&h� ;&��� M: �G�s<�� Tpmax . g9��D�*

 {�?iGH g4�7: ���*i g�� @� �m)i 
F>� �i �*4 ���6�06� ������� �&+D��� =�G��� 1�$9<�:  
Tthist ≥ Tsmax + Tpmax  

 �C�&*Tsmax %�^���� 20����l  . �/�N�� - 9�N��+� E��F'� Q
&h� ;&��� ��) �J: K��G ± @�*10 Q67 4*4��� ��G R���l 
g2' �¢ À�F�[(� 
#2>7 %� ��2,�� 8+��D'�(  � @7 b,30����l  . .�,�� 	
� Q67 b�,��'�* b$�'� �,G��� ��,� ���i*

( ��i K�G �^����.  
�C�&* Max1�  %�^���5 �C�& ��i R1�$9: g4�7: 8��6C7 Max2 `�G %�^���� 71�$9: g4�7: 8��6C7  . 12D� �i p��*

=����� Q67 ~�C�,�� ~��� 2B*t��� ��6C7.  
 R¨�J Q67 g*+7*GH Q67 g94�& 2B*t��� ��6C7 ��/� �i 4�Á: ]25'� `�+D�$� 2[i DNS �dN� Max1* Max2 *i 

 Q674�Á:7 ~�+D�$(� =����� Q6.  

3.4.6  <'�?��� �/�@  

 1�)��*��� �¢ Ç�DB ��� ��F�/�� 2>��� �
� - �
�MGCP������� 8(�[ .  
�(*iR 1�)��*��� Ç�DB MGCP ]��F� 1+? @� ������� 8(�[ "�z[ �C#�&" @�* R�zc� - o�2[h� K���Z Hs�� R

¤ b��[ ���[ - �C) R@��t��� ]2D� �B�
�� �N/�� 1+?��,>� 8�=�2� ]4�
� %��� �F��¥ �7� ��G�a .  
���lR�� (  B 1�)��*��� E��FMGCP4*4���* ���*h� %���� Q67 ¶G�0�$ b,>�� ���� �i  . ����� 8(�[ �
� %��B 2&*

���*¿� ��0� %���� X����� =�2>�� b�)�� .�6$ ��6$ 1+? @� ��B4�F� @/�.  
\?iR��D� - Rg\m) 8����� 9�,� 2& ;&��� WF� - b�^N��� =2� g4�7: R8(�c� � . �J: R1�m'� b��$ Q67 R�
� o2� 2&*

 Q67 ��92& *i ��#����/�� ���B
^� �,�>� 82,G1�$9<���z6l �F��7 *i 1�t�p =�>li  . *i ��#����/�� �B
^��� 4�D��� ��2>7*
 Q67 g92,��1�$9<���t�� �È Q67 Rb$�� �i g\m) 8����� 9�,� 2&  ��* R�B9�� =2� g4�7: ���*i R@�� � M: �4nB �i @/

�J: 2�D� 2[ M: �,��� \v b�^N�³  �B�>D� K�G ./0��� .�B.  
1.3.4.6  �de� �+,�2  

 1�)��*��� ���G ./0�B ��� 8������� b�,���$MGCPo�2[i �C#�& 9��_ �N) ��>� %6�� ¹�6�� 8��6a .  1�)��*��� ���>7*
 �P�D� 42� ��� `� o�2[h� 	
�"���6�'� o�2[h� "*"�C&��'� "�¥ "*"�zc� - �P�D'�"  �C#�&*"o�2[h� �N)."  
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R��G���� ��,>�� ª��2� 2>7*(   � E��FB* R��G���� ��,>��� �,6D�'� g�C��'� o�2[h� @� (: ���6�'� o�2[h� �C#�& ��d�
»9�G �C&��'� "�¥ �i .�� %6a ��i 1��,�$� 2D�* o�2[h� X�&* 8(�[ �N/� ��G���� ��,>�� ��[+� ������� i2�� ¹�6

g�C��'� o�2[h� ���G �Z R�C#�,�� - g9�)
'�.  
��7�&* 2>7 o�2[h� y0F�* . �C6D� 	42� ¨�J `6B �
�� =���<�*"=���<� " o�2[h� �C#�& - o2c�� �����'�

�C&��'� "�¥ 	42� �C) R���6�'� .�2[h�* ��i Q67 g42Y� o"�C)��� " *i",�a �C)��� ���C&��'� "�5' " �C#�& - .)���
��[+� o�2[i . ��d� ���$�'� o�2[h�*",�a �C)��� ���C&��'� "�5' " - ¨�J M: �G�s<�� .)���$" �C&��'� �6�6$

�B9�P� ."M: K��$9: .��$ ¹�6�� ��i �6�B o2[ S4�
B �i M: �
� �C���$*" ¹6�'� ���/�� "�9�P�.  
 - ��G���� ��,>�� Hx�$* ¹�6���� ��i ������� b$��$ �6[�'� 	
� -*"¹�6�� ���[ ." - ��G���� ��,>�� ;��4��*"¹�6���� ���[ "

 Ê9�4 - R��G���� ��,>�� Q67 ��FN) .�B ��� Ro�2[h� �t5�$ R	
�"�z[ "2D� �C�G ���P�D' . �i �� �
} ÍD� �¡*
 o�2[h�"�zc� - �7�s�� ." �C6D� o2[i* ���6�'� o�2[h� �C6D� 4��� ��42� ��� o�2[h� `� �FN�/'� o�2[h�*

 �N) �C6D� - ����: 9�N'� o�2[h� Ro�2[i �N) �C6D� 1��,�$� ]27 ���[ - R*i �}��,�$� º ���6�� o�2[i
o�2[h� . g�C��'� o�2[h� �N/�*��xBi.  
� L�|* @� ��G���� ��,>�"¹�6���� ���[ " 4��� 1��,�$� 2>7)bNF�� *i ��z>��� (¹�6���� ��i Q6723 . g4�7: p�� ¹�6���� ��i*

 - K��$9:"¹�6���� ���[" - 42Y� �0>�� Q67 R2.4.6 . b������ �)�/F� ��G���� ��,>�� ;0��i �J:*) ����2.4.6 ( =�>li
2�i b�,��B @� R¨�J ��� ��i Q67 49¹�6��� .������* ¹�6���� ��i 2,FB 
#2>7*(  ,6D� ¨�J 2D� ��DBR�� ��G���� ��,>�� �i 2�� 

 - b��"¹�6���� ���[ ." - 42Y� Rb������ ��/F�� =���: ]��: ��G R�
� o2[ �J:*6.3.4.6 
#2>7 ��G���� ��,>��� `xF�$ 
 @� L*�e� M:"¹�6���� ���[."  

���� ��,>�� L�| ��2>7* @� ��G"¹�6���� ���[ "* ��[+'� o�2[h� �C#�& ª��2� 2�D�"�B9�P� �C&��'� �6�6$ " ���e�
�B�F� �C�& M: ��G���� ��,>���.  

¹�6���� �6ai �
�� ¹�6���� %6a ��i - �zc� - �P�D'� �C6D� �C�& Q67 ������� ��6$ 2C�DB ¨�J 2D�*.  
&��B K�i 42[ 2& =�2>�� b�)* ��) �J:*^�6�� R�B2,� �m)i Q67 RH ��2[�* ��49 �� ¹�6���� %6a ��i Q67) r�6$h�";��m��("R ��G 

 
#2>7 �������GH%6a ��i b�,��� �i M: �zc� Ê9�4 - o�2[h� �C)��� b���� �i �a����  ����� ¹�6���� . o2� �i M:*
 - ������� ��/� R�
�"����l ���[ "c� Ê9�4 - R�a���� �t|*��FN) ~D�B* H,� ��� o�2[h� R�z . ~D�B ��� o�2[h�*

 - �C) o�2[h� WF� `� �zc� - ��Ds*"¹�6���� ���[ ." L�| R��z>� 
F>B* 2B2P� ¹�6���� %6a ��i b�,��B �'�[*
 @� ��G���� ��,>��"����m�� ���c�."  

g42D�� ������� ¹�6�� ���*i 1�$9�� �����6� y?9 �J: K�i 2��)  r�6$i"g*�D��("`6B �C) `xC�$ ���G R :L�| ��2>7  �������
 @�"¹�6���� ���[ "* ��[+'� o�2[h� �C#�& ª��2� 2�D�"�B9�P� �C&��'� �6�6$ " �B�F� �C�& M: ��G���� ��,>��� ���e�

�� R���6�'� o�2[h� �C#�& ]�25�$�� R�zc� - �7�s�'� o�2[h� �C#�& �P�D� i2��*�+DG �}��,�$� º �R�C&��'� "�¥*  .
l2[ ������� S4�
� 2& Ro�2[h� 	
� �P�D� 2>7* ��K��$9: ~D�B ¹�6�� ��i �6�B . �i @/� R���c� `� 	
� ;��) �J:*

~������ ~)�6��� 2[i ������� 2C�D�:  
•  9�G b$�� �i ��>/� �����C)��� ;� ��� o�2[h� b) @7 �5�$ ¹�6�� ��i �[ ��[+'� o�2[h� �C#�& - 

�zc� Ê9�4 - �P�D'� \v o�2[h� ��� H� RL92'� j+a<� o2[.  
•  o�2[i 8�7�C� g27 @7 �� 2[�* ¹�6�� ��i 1�$9:* �zc� Ê9�4 ¹B�F� 1*�� �i ��>/� .*GH g4�7: 
#2>7 

 ª��2�"�B9�P� �C&��'� �6�6$ "+a: o2[ b) 2D� �B�F� �C�& M:j .*GH o�2[h� �zc� Ê9�4 - ���� �i 
j+a: o2[ �?� `6� ���.  

                                                      

23  I h��B#!� Q��RS 8� 	P,u� ��BT
 c�'� h��B) k�� �� `<� 9:;. 
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 - Q,��* 1�?2�� ��G���� ��,>�� 4*�D�$ ¹�6�� ��i ������� ;6$9i �J:*"¹�6���� ���[ " ]+�$(� 9�Df: b�,��B �i M:) º �C)
	+7i K���� .(�J:*³  l2[ ������� 2k ��7�s�� ����G ¹�6�� ��i �6�B �zc� -�B4�7 ���[ - ��G���� ��,>�� Hx� � . 
#2>7*

�� {�� 2& ��) �J: H��� ��� �,B���� WF>� R"�x��� R¨�J* ��4*9* %�[ o�2[h� Ç�D� ��,�$�¹�6�� %6a ��i 1��.  
2B2� ¹�6�� %6a ��i ;&* �i - ����� b�,��� �i @/�* ���,>�� ���G ��/� ��� ���c� ¨�J - �Z R��G���� ��,>6� ��G���� �

�� ��* Rb������ �)�/F�   @� ��G���� ��,>�� L��?: - bmC�B \ld� K� ��/�$"¹�6���� ���[ " 
F>B ¹�6���� %6a �i E���G��
��z>� . 2B2� ¹�6�� %6a 1��,�$� K�i Q67 q�2� ¹�6�� %6a "�N>� M: �>� ��>B*��xBi=�>m�$�� R  �B9�P� �C#�,�� �i

*4 Q,�� ��[+'� o�2[¿��(2� bB2D� � {�?i g�� Ç�D� �i @�.  
 - 2B2� ¹�6�� %6a 1��,�$� 2>7*"¹�6���� ���[" R">�8� �6D'� ¹�6���� ��i .�6�� ������� 1*�� �i )��i �i ¶[(  �
�� ¹�6����

 b������ ��/F�� %��� 2,FB(  B,6D� 2D� ��D��(2B2P� ¹�6���� %6a Q67 ��z>��� 49 b�&  .�$�� ¨�J bDF�* �F�_* ]�25
"b��D��� " b#�$��� Hs** 1�)��*��� -)4*4���* ���*h� ( ���$��� `� ���$9 ]2&i ��/� ª�� %������� �}�$9: ~D�B ���

M*h� .* 92
'� @7 ��>�� �^� R2B2P� ¹�6���� %6a 92
� M: g2[�* ��p9 - b#�$��� b$�� 
#2>7*"¹6�'� ���/�� "
 32,�� ��h�� ~��e�2B2P� ��h�* .�>Cx�'� 8���e� ���� `6B �C�G*:  

(1  9��/� g2[�* ��p9 - bC� ���$9 ������� 2D� ��Q67 4��� H� 32,�� �6D'� ¹�6���� ��h�2B2P� ¹�6���� %6a ��i  

(2   @� ��G���� ��,>�� L��?: .�B ¨�J 2D�"¹�6���� ���[ "�¹�6���� ��i Q67 4��� 9����� �*4  
(3 �� ¶F�49 b�,��B �i M: �6D'� ¹�6���� ��i @� �5�> . bC0�$ ��p9 - R¹�6���� ��i 9�/�$ R1���: Qx,�� �J:*

��xBi9��/�  ��¹�6���� %6a Q67 4�6�:  
• ¹�6���� %6a 1�$9: =�2>�� b�)* 2�D�$ R¹�6���� %6a Q67 4�6� �6��c� ��p��� 82,G �J: .�4��$*�������   Q67 

�D� �d� 9��/��� �
�¹�6���� %6a Q67 4���* �6D'� ¹�6���� ��i 1�$9: Rg2[�* ��p9 - R2 : g2[* b$��$
¹�6���� %6a 92
� M: 	
� 8���D'�.  

•  GH R%������� R��� �i  .�6�� ��i)���*i (�>�D� ��G�a ��,>� �6D�B �C�G ¹�6���� . �i ������� Q67 ��) �J:*
 Q67 49 1��,�$� b�& 2B2� ¹�6�� ��i b$��9��/� b�D� ��p9 2D� R������ ¹�6���� ��i �� R32,�� ¹�6���� ��h

9��/�* ��32,�� ¹�6���� ��i* R¹�6�� %6a �?� Q67 4�6� : M: 	
� 8���D'� g2[* b$��$"¹6�'� ���/�� "
��c�.  

 �C#�& @7 E�D��B R¹�6�� %6a ��i 1��,�$� 2D�*"���6�'� o�2[h� "*"�C&��'� "�¥) "G* �J:2B2� "�¥ � ( ~�C6D'��
mB2[ ~�6�,��'�R�� ª��2� 4�DB* "�B9�P� �C&��'� �6�6$ "�B�F� �C�& M: . ¹�6���� %6a 1��,�$� 2>7 K��G ¨�J Q67 g*+7*

 -"¹�6���� ���["�B�F� �C�& M: ��[+'� o�2[h� ª��2� 4�DB R . - �P�D'� �C6D� �C�,� �[+�� ��6��� @��B 
#2>7*
��zc . ��[+'� o�2[h�* R�zc� - �7�s�'� o�2[h� 4�D��$� r��* �C6D'� 42� �i p��*) �C#�& ���c� 	
� - `�*

�v9�G(��[+'� o�2[h�* �zc� - �7�s�'� o�2[h� b) 2D���� ���c� 	
� -* R . �P�D� `^�>B K�i �C6D'� 842[ �J:*
2[h�* �zc� - �7�s�'� o�2[h� o�2[h�* �zc� - �7�s�'� o�2[h� �C#�& �P�D� ������� i2��$ R��[+'� o�

���6�'� o�2[h� �C#�& ]�25�$�� R��[+'� "mB2[ �6�,��'� ��*"�C&��'� "�¥ "���G�� ��) �J: . Ro�2[h� 	
� �P�D� 2>7*
l2[ ������� S4�
� 2& ��K��$9: ~D�B ¹�6�� ��i �6�B .� ;��) �J:*9�G ������� b$��$ R���c� `� 	
 �� @7 �5�$ ¹�6�� ��i

 �C#�& - ���C)��� ;� ��� o�2[h� b)"��[+'� o�2[h� " \v o�2[h� ��� H� Rj+a<� o2[ R¨�J - �Z* R�[
�zc� Ê9�4 - �P�D'� . ������� b?2� 
#2>7*"¹�6���� ���[ "{�?i g��.  

- 2B2� ¹�6�� %6a b�,��B 2&*l�2[i ;C)�9 2& ������� K�G ��/� �
�� ;&���  ��,�a ����>/�* R�,����� ¹�6���� 8��6�� 
³ ¹�6��6� �,6�� o�2[i �i 2D� �N/� .��� o�2[h� �P�D�*³  ���[ - �C) R��42� 2D� ��>7 ¹�6���� .�B  o�2[h�

�zc� - �P�D'� 8�C6D� R�zc� - �7�s�'�:  
•  � �C6D� 842[ �J: �C#�& ª��2� �a���� 4�DB R�zc� - �7�s�'� o�2[h� b��k .�B �i �zc� - �P�D'

��[+'� o�2[h�.  
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•   M: ��[+'� o�2[h� �C#�& b,>� R�zc� - �7�s�'� o�2[h� Ç�D� �i �zc� - �P�D'� �C6D� 842[ �J:
�zc� - �7�s�'� o�2[h� �C#�& .#�& ª��2� 4�DB 
#2>7* o�2[h� �C#�& Ç�D�* R��[+'� o�2[h� �C

�zc� - �7�s�'� .q�2� ¹�6�� %6a "�N>� �� 2�[��� =�>m�$(�* . o�2[h� �C#�& Q,�� ���c� 	
� -*
�(2� bB2D� �*4 ��[+'� {�?i g�� ���P�D� @�.  

 �C7 ��>�� �^� R¹�6���� 8��6a 1�/fi b) Q67 	+7i 9�)
'� =���<� ���>B*=t� ;��) �J: ��]i b���� 1*�>� ��i @�  ��i
¹�6�� %6a ��i ��9���7�� ��2,� .��� R8+������ 1*�>� ���*i*(  �R¹�6�� %6a @Cx�(  � 	+7i 9�)
'� =���<�� �ld�

K�G �ln�(*.  
 b/N�� �s�B*5��z>� 
F>� 8+��D'� b) �i E���G� H� 	+7i 42Y� =���<� :  

J.162_F05

  
 3.4��J.162/5 5�de� �+,�2 ��D���c   

3#��Q6/7#� :NTFY

NTFY+ S�5 4#  
RQNTT8/F�=�   

U���2� '>/=� 

9=1* �
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�F��  
����,�� '�/�

U�X 8� Y(Z
6/7#�� 34/5�

U�[� \/E;  
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RQNT��F,_� �;��  
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 4#NTFY

�b�F,_�

T3(Wc� `(�7� 

�][� H d=Q� e=,; fg�� U�[�
9=1
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� 

���,=,�/& �F?;� �h�W;  
 S�5 �;�>� 4���RQNT 

 V/�W=D� 3��� 	�������'F�=D� ** 

',&/i '�/�  
 #/G,1�RQNT 

RQNT

�b�F,_�

TU�[� `(�7� j/=; 
U�[� \/E; 
�][� ^#�4 @� 

U���2� �=�,_�  
�][� H '5(Q(D� 

 *�/7# 6/7#� @� '�/� H '&�(��� A1/! �+� ������ �� �l>� �gm gn,;o01 S�5 'F&/7 ����� '�/7# S�5 4# #/G,1� H Jm /p?�& 3�;�� ����� '
'�q�W�� 'WF?�� . ��� 6/�F,7� ']�,1 �gm U�r 8� ��
�RQNT H �;�� "����,�� '�/�"V/�W=D� 3��(� ��/sD� t?�� H e�D� (u?�� S�5 �.  

  ** Nv�"'F�=D� 3�;�>� V/�W=D� 3��� " V/�W=D� 3��� @�H/Q� 4#� '�q/Q� ����� �K/7# 	� '�,=� 8(�� �B w�� �'F�=D� ����,�� '�/7# S�5 ';(,x�
)'�q/Q� 4�4# ( '�/7��� S�5RQNT H /y/7#� 34/5� f�z A1/! w��� �"����,�� '�/� " '�/7# A��F,7� /��?5RQNT3�;�>�  .4��� ���D� 9��_,���

 '�/7��� S�5RQNT '�/7# 	� )�K/7# ( '�/7��� S�5 4��� �7�� 8� �<�+ �� {��& �'&�(��� #/,| 8� Y(Z� }f#/�O 'F�=D� ����,��RQNT3��� H 
'�s0?�  V/�W=� .J��l�� �P�O� '��/1 �� �(m ����,�� �K/7�� ���D� 9��_,�� 8/pQ �/E,B��.  

U���2� �=�,_�  
�][� H '5(Q(D� 
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*">�8� ���� ]�25�$�� 8���D'� g2[* WF� - 2B2P� ¹�6���� %6a* �0��� ¹�6�� ���$9 Q67 4��� =�2>�� =+)* ]2,B �i 
b��D���24.  
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d�? 2�D�:  

(1   ���[ M: 1�,��� @7 ¹�6���� ������� @� %6a �J:"�7�¤ HG9 "�+DG �7�G�� ���}� �7�¤ �C>�� )f d�e� g�F401 ! 
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) d�e� g�Ff402  !g4�D� ���}� �7�¤ .(  
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>/¼ ~���� ��/B (i ���+DG �7�G�� ���}� �7�¤ ;��) �J: (:. �6D�B �C�G b��,�� �
� @� ��$�$i 8�a���f� 82�* �J:* 

�g9�f� R�>�D� GH<� �B�D� - 42Y� d�e� ������� 2�D� �i g9�f��$�$h� 8�a���f(�� =�G��� ]27 ���[ - .  
 �B9�P� ���c� %�$ �
�� `6DF�� o2c� �i ~[ - R¹�6���� %6a 1��,�$� ;&* - 
F>B ���c� @� �,0��� �i ��[+� `^�>B*

7�s�� ��/B 2& *i RK6��k *i RK>7 9��?<� º 2& ��/B �Z9 ���9�P� ;&��� - �zc� -.  
6�'� o�2[h� �C#�& bm� R������� ���c {�?h� 8�\^�'�*<� �C#�& *i ���8�9�f��� ��6B2�� .�B R���6�'�  �� ���>�� 
�F>��� 2D�

��* R¹�6�� %6a b/���  �������* =�2>�� b�)* ~� b�h� bB�a S+�?� o*2[ �*4 1��.  
��2>7*(  ]i R��) =��$ R¹�6�� %6a ��z>� 
F>B³  �92� @/B ����6C7 �a���� ������� b����$ Rb���� 1*�>� ��i - �C) 

��h� ��) ��³  2�i b�,��BR��d�? g4�7: ��k K�i .v9  . R{�?h� 8+��D'� b) bm�*GH 	9���7�� ¹�6���� %6a 
F>B �i 
 ± @�* ��B9J �6��D�GH��¿� �z��� o2� 8�\�^� �i 49 .  

49 =�2>�� b�)* b�,��B ��2>7* ��¹�6�� %6a �i ~�B d�? 4����³   R��z>� 
F>BGHK�67  ��Cx� ]p+�� =���<� 
5�B �i 
 - .�B �4�7 `6�^N� r�6$i M: ��G���� ��,>�� 4�D� �i* �zc� - ��G���� ��,>�� ���Ds* o�2[i �i 2D���� *i Ç�D� �i

mB2[ ���6�'� o�2[h� @7 9��?<� 	9�a: ����7�&* 2>7 .d�? g�Ff =�2>�� b�)* b�,��B �i ¨�J �6m�i @�*)401 ! �7�¤ 
�}��+DG �7�G�� ��(49  �� �N) K�G %6�B ¹�6�� %6a Q67g9�f:" �7�C��� HG9 ." E��FB �i `^�>B R�
� o*2[ 2>7*

¹�6���� %6a �i =�2>�� b�)*³   %6a 1��,�$� b�& ���G ;��) ��� ���c� WF� - ��G���� ��,>�� �i* R��G���� ��,>�� - �lnB
¹�6���� . Hx� ��G���� ��,>�� ;��) �J:*l�2[i �zc� - �� ���c� -"����m�� " - Hx� b��$ ���G R¹�6���� %6a 1��,�$� b�&

l�2[i �zc� �� ���c� -"����m�� " d�e� g�Ff 1�$9: 2D�"401 "49 ��¹�6���� %6a Q67 . - ��G���� ��,>�� ��� ]27 ��Cx�*
C#�4 ���G ]�,� ���[ ���)* b$�B �i `^�>B R�zc� - o�2[i Hs��2B2� ¹�6�� %6a =�2>�� b �� �F6�¥ �7�C� @Cx�B) �Z9*

�v9�G ( ���c� @� ��G���� ��,>�� b,� ��^� R���6�'� o�2[h� @�"����m�� "9��?<� ��>/� ª�[ �4�D�� r�6$h� - �}�?4:* 
g2B2� o�2[i @7.  

                                                      

24   Q�'T!� ��Z/ �X� 
�5�
��T�� 	
�T<i ��"1?
 8� 	�^�#!� G45 s�B)� L'� 8/��#� 9
4!� 9
0��%�! ��BT
. 
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�,>�� b�,��� �i b�& ¹�6�� ��i 92
B ��2>7 {�?i ����� ���[ H,� �i @/�*\
& ;&�� ¹�6�� %6a ��G���� � . ]25��B*
2B2� @� =�2>�� b�)* ~/� ��� 1
�* R¹�6���� %6a ���*i H� ¹�6���� ���*i "��� %6��� �B�� S�D�  ¹�6���� ��i ��) �J: ��

2B2P� ¹�6���� %6a ������� ;6�,�$� �i 2D� *i b�& º 2&.  
3.3.4.6  ������� �//!  

p�°: 8�&*i 2B�t� H��6��D'� 8((2� ��&2�� 2B20��� ���i 2B�t�� R49��'� 8�p�z[ bm� r��$h R�6C�Y� �6��D'�  . Q67*
�7�C��� b��[ ���� �6D�B �C�G 2B20����* R������� 8(�c ��&4 2B2� =���: %� R��
e� K�*.  

�� 2& �7�C��� b��[ ���[ �i `� 9���7(� - ��Ds* `^�>B �C�� ��,� �¡*�+DG \^  ;&** �6��D� 1+��$� ;&* ~� �C�G
��p�°: . 2[�* \^�B 2& �,��� �*�f g27 *i ���� ��f Q67 2C�DB �6��D' ���>�� p�°<� �: 1�,� �i �>>/� R.7i K���*

\^� ��>� �m)i *i �����>B4 ���6��D'� 
�F>� =�>li.  
 �a���� ���NB �i ¨�
� �6D�B �C�G 8((2�� "��i*���U �i M: �6��D'� 1+��$� ;&* @� �,��'� �*�N�� H�C´ =�G��� 

��p�°: .�B . �6��D'� 
�F>� =�>li �,��'� �*�N�� @� �i \^� �J: K��G R± @�*GH�6��D'� bNF� �i  . K��G R¨�J Q67 g*+7*
�zc� - g2B2P� o�2[h� b) Hs�� �6��D'� b���� �'�[ .'� �z��� S�D� ��2>7* o�2[h� b) 
#2>7 Ç�D� R�6��D

�zc� - �7�s�'�.  
�6a @Cx�� �6��D� 1*�>�� R1�mC)* �� o2� �6D�B"�7�C��� HG9 ." ���[ - ���}� ��/B R�6��D'� b���� ��2>DG" g4�7:

�7�C��� "�6� ���'� ��N�� �
� ��/B ������*�Q . M: �7�C��� b��[ ���[ 8\^� �J:*"�7�C��� HG9 "�&b  �6��D'� p�°:
(  �B�6� ���'� ��N�� 2D�9�G �6��D'� bNF� ¨�
�* RQ��. o2[ �t5�$ ;&��� �
� -* "�7�C��� HG9 " Ê9�4 -"�zc� "

K�P�D� 
#2>7 ��k �
��.  
4.3.4.6  G�&���� %��P� �W���� ����N� G�&�&  

(  B 1�)��*��� `x,MGCPH���� `7�F�� b,>�� 1�)��*�� @CxB �d� ��G�a ��,� *i ����� M: �6$�'� ���*h� . �*t�> X
r��7 Hx�����e� 	
} @/�* R8�=���<� ;�&�� ��$�>� @� 92& Q
&i ��,� M: ����e� 	
� .r��D�� 	
� �6m�i @�*:  

•  2B2� ¹�6�� %6a ��i 1�$9: 2D� =�2>�� b�)* M: b
�* ¹�6���� ���*i �?d�� 2&.  
•  ¹�6�� %6a ��i b$9i �J: R���$ ��i Q67 49 1��,�$� b�& 2B2� ( B ������ ��h� �d� ��Cs �i ��>� ��/

@� ��l H&�� - b�,��B.  
	��4i g42Y� 27��,�� ]�25�$� ��G���� ��,>�� b�^N� j���� ��Cs �*2B�B @B
�� =�2>�� =+)�� @/�*:  

(1 � �p������ b$�� �i @/� R��G�a ��,� g27 ��i ����� M��� ��2>7 Q67 R¨�J* �F6�5'� 8+������� �,6D�'� ���*h
�¢ ���e� 
�F>��� �6�6$ *i `� ����6C7 @� ./0�6� ��G�a ��,� b) K�G Hx| LJ�  X����� R1�m'� b��$.  

(2 �F6�5'� 8+������� �,6D�'� ���*h� �p������ b$�� �i @/� R��G���� ��,>�� WF� Q67 8+���� g27 =�N�: 2>7.  
(3  2[�* �6D� ��i {�$ ~D� b���� �i Q67 2��B (i g4�7 `^�>B)bB2D� *i =�N�: .( ;&* �i - @/� K�i 2��

b���� S
[ ��i 9�2�: .���[i ����� b�,��� 2& ������* ���[ b���� Q67 ���>B b���� bB2D� ��ib�& @� S
 .
*GH d�? g4�7:* b��,�� �
� @� ���*h� b��k ) d�e� g�Ff515 !��0� \v b���� �B�� S�D� .(  

(4  �6D� 2[�* ¹�6�� %6a ��i {�$ ;&* �i - �>�D� ��G�a ��,� �i Q67 2��B (i g4�7 `^�>B . �C6D� ]25���*
¹�6���� �6ai �
�� ¹�6���� %6a ��i H� ¹�6���� ���*i "��� %6��� �B�� S�D�.  

(5 >Cs 12�� b���� S
[ ��i 
?dB 2& 1��[h� �D� - ��*i R��G�a ��,� g��p Q67 ���>B R��7�>� �C�� �[��� 
��/� ���6D� b���� =�N�: ��i ]��i . ��p�°: ��) ��� 8+������ b) R�B4�G �,B��� R=�2>�� b�)* S
� �i `^�>B*
,6D� ����w<� b������ S
[ ��i ;&* - . `^�>B*��xBiG���� ��,>6� g2B2P� b������ =�N�: ���*i 1�$9: ]27  ��

�B �i M: ��7�>� 8�C�� bB2���� �+���� g�C�'��'� b������ S
[ ��i Q67 49 b�,���7�>� �C�� 12.  
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(6 ���*h� H�C´ �6D�B �C�G H������ 8�a���f�� 2�,��� %� R�D��� ��xD� b?�4 ���*i q�2� ��2>7 . b��$ Q67*
 R1�m'�GH� R¹�6�� %6a @Cx�B Rb���� =�N�: ��i 2�,�B �i  b������ =�N�: ���*d� �,6D�'� H������ 8�a���f�

;&��� WF� - ¹�6���� %6a*.  
(7  b������ ��&2�* ��G���� ��,>�� ��&2� ���*i Hx|(( �H���� . 
(8 C#�4 %� �B9�� =2��� g4�7: ��i ��,G* R��G�a ��,� K6$�� ��i 1*i ��/B �i �� =2��� g4�7: =���: - 42­ �� �'

) ����5.3.4.6 .( �
� �B9�� =2��� g4�7: ��i 2D� �?� 49 *i ��i �i .�6�� %�*)K� ��C�� b��D���.(  
(9  C#�4 b#�$��� Ç�D� Rg2[�* ��p9 - g42D�� b#�$9 b�D� ��2>7 ��%�������.  
*GHZ ��2'� 34�5'� 2�,�� �i � � K�i 2�� �������� ��6$ 	+7i g9�)
'� 27��,�� @� 42/F GHx�  �i ��2'� 34�5'� H

 ��
� 8�s���G��� ( ]i 	+7i g9�)
'� 27��,�� ��D��B =�2>�� =+)* ��) �J: . ������*GHC#�4 8������� %�z��� �i  ��
]i R2�,�� ;��) �J: �C7 ��>�� �^� R���*¿�(   	+7i g9�)
'� 27��,��� R2�,��.  

 b�^N��� j���� ��Cx�*">�8�'� ��6$ ��/B �i ��2>7 	��4i 42Y� �0>�� Q67 ��2'� 34�5(  � �m)i *i g2[�* H�� @�
������� 27��,��:  

•   2[�* �6D� ��i H&��B �Cm�[)¹�6�� %6a Rb���� bB2D�( �i b�& g2B2� �6��D� - ��h� WF� b�,��B @/�* R
 R��2,�� �6��D'� 
�F>� `��>B">�8��NF� �i ������ ��h� ������� b .x�B* 2[�* ��i ���G ��/B ��� ���c� �
� @C

�+��/� �6��/� ���*i g27 *i .**��� d�e� g�Ff ]�25�$�� 407) �6��D'� ;x��i.(  
•   R�6D� b���� =�N�: ��d� �6D�B b���� bB2D� ��i b�,�$� �J:">�8�b������ bB2D� ��i �G9 �a����  .* *���

 d�e� g�Ff ]�25�$��400) ���7 d�? .( ¶[(=�2� b�)* ���� d�? b/N� ���c� 	
� �i.  
 R32& ��i E���: M: 2B2� ��i 1��,�$� `xFB �Cm�[ RK�i ¶[(">�8� ��h� ��° @7 ��>�� �^� 32,�� ��h� E���: 

K[�° ]27 *i 2B2P� .bNG Rb���� S
[ ��i %��� b���� bB2D� ��i ���i �J: K��G R1�m'� b��$ Q67*  K�F� ��
%6a %���x�� b������ bB2D� ��i b�B Rb��/� ¹�6�� ��.  

5.3.4.6  D7��� f!��c 19��& �	=�.�  

427 �i E��F>� ��\�) ���*tB 8������� @�2[�* �� - ��#����/�� �B
^���� 4 . =2� g4�7: �6��D� ��6) b���� �i ���67 ��) �J:*
 �¼ R���*h� @� b�$ - =�2>�� b�)* ��9h� Q67 j�^B R�B9�� g��F�� =�>li �/�N�� ]�[4p�* b#�$��� ��2,G M: `xFB

��2e� ���G 4�D��� ��� ���c� . R\������ 	
� bm� %>z��*GH���� ����� ��6��� X:  
(1   g4�7: ;&n� b�^N� ������� b���� R��2e� - ��G�a ��,� Hs�� ��2>7 *i R��#����/�� �B
^���� ����� 4*t� ��2>7

��N7 �C�,� R=2� ~� Xp���� �C��>� ��#0 {�
& 9����� �6��* )MWD ( bm� R\G���� �>/¼360 ����l ) ����
	��4i .(*GH WF� ]25��� 8����� g27 ~� ��#��N7 ]�&9i 2���� - @��t� o*2[ �4�F� Q67 ��c� `?�� 

���p9��e�.  
(2  �i b�,��B *i ;&n'� �
� 1���: `x,>B �i M: ������� ���>� ¨�J 2D� bCD��� ��N� �N/B *i =�2>�� b�)* @� �

��6?�4 ����� Q67 �7�¤ HG9 M: 1�,��� bm� R`6­ . o2[ 2���� @7 Rb�& @� g4���� R�7�¤ HG9 ���[ �F��*
�7�¤ HG9.  

(3   @� g4���� R�7�¤ HG9 ���[ *i ��N� �N) 2>7 *i R��i 1��,�$� 2>7 *i R=2��� g4�7: ;&n� 1���: =�x,�� 2>7
� Rb�&=2��� g4�7: =���: ������� b���.  

 K�i Q67 �a���� y>B =2��� g4�7: =���:*GH g4�7�� K^6�B =�2>�� b�)* M: �B9�� =2� g4�7: ��i ��G���� ��,>�� b$�� �i 
 @Cx� �i* =2�����xBi ���$9 1*i �i )�49 *i ��i ( ��G���� ��,>�� 	
� @� =�2>�� b�)* ����BGH� g4�7: ��i ��/� �i  =2��

�
� �B9�� .*GHb��D��� @� ���� g4�F�$� R�
� p�°: - R��G���� ��,>�� 2�F��� �i  . ��N� o2[ �J: K��G R1�m'� b��$ Q67*
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�$ R=2��� g4�7: ;&n� 1���: =�x,�� b�& �7�¤ HG9 2��� �6D�B b�D� ¹�6�� ��i H� �B9�� =2��� g4�7: ��i Q67 ���� ��t[
�7�C��� HG9 o2� .-*�B9�� =2� g4�7: ���$9 �a���� ������� b$�� ���c� 	
� .  

 4��� H� �6�D� �B9�� =2��� g4�7: ;��) �J: K�i ¶[((R)��$� ��i Q67 Â�, =2��� g4�7: 1�$9: g4�7: ��G R=2��� g4�7: =�>li b
�B9��(  � 4��� b��D� 
#2>7 `x�,(R) . 4��� 1�$9: g4�7: �i 2��R>�� =2� g4�7: =�>li R =2��� g4�7: b��D� `x�,� R��G���� ��,

 %��'� .�6���� ��Cs ��^� �B9��~>l+� .µz>B*�B �'�[ =2��� g4�7: =���: tµ�,����z>��� 49 b .��$� �J:*Â�, ��G Rd�� 49 b
��>D'� d�e� g�Ff Q67 2C�DB ����� ��6���:  

•   ���7 d�? M: d�e� g�Ff 89�fi �J:(4xx) RGH�$� 
#2>7  2B2� @� =2��� g4�7: =���: 1+�)g2B2� �6��DC).(  
•   d�e� g�Ff ;��) �J:521* R
#2>7 ��G���� ��,>�� K���� 4�DB RGH 2B2� @� =2��� g4�7: =���: 1+��$� 

)g2B2� �6��DC) .( 4��� ��/B �i `^�>B*521 
#2>7 ��
B ¹6�� ���) Q67 bC�f� 2& "¹6�'� ���/�� " �
��
� g4�7: b����K6�i @� =2��.  

•   �?� .#�4 d�? �i d�e� ��) �J:(5xx) R*��� =2��� g4�7: =���: 1+��$� @7 ��G���� ��,>�� �&��� �d� 
#2>7 
 ���F� =�,6� @�)��6�^N� 4�DB �i M: (��³  ¨�J S+? 42� .��$� �J:*Â�, R��i bGH ��G���� ��,>�� b���� �i 

2B2� @� =2��� g4�7: =���:.  
4 �J:* ���[ ��G���� ��,>�� ;6?"b������ ��/F�� " R=2��� g4�7: =���: 
�F>� =�>liGH - 42Y� b������ ��/F�� =���: 
�F>� 
 2>���6.3.4.6 ���$9 =���<� =�>li b$��* R"b���� ��/F��."  

 �i R	\G�� @/� =�2� b�)* ����� - ��G�a ��,� b/� ��/B �i H&��B*"¹6�� ���)"��: K��� R=2��� g4�7: ���$9 K ���*h� .
 ��,� �7�C� b/� 	+7i 9�)
'� =���<� 
�F>� %� R2[�* =�2� b�)* @� �m)i ����� - ��G���� ��,>�� �7�C� �B2B ��2>7*

~D� =�2� b�)* ���B2B ��G�a .*GH @� 2[ ®4i M: b�6,�6� ��7�>� 8�C�� bB2���� @� ���� g4�F�$� ������� 2�F��� �i 
 b�)* WF� ��G���� ��,>�� �B2B* ����� - ��G�a ��,� g27 =2� g4�7: o2� ��2>7 ��2���� .�B ��� �B9�� =2��� g4�7: b#�$9

=�2>��.  
{�
,�� 9����(� �6�� �C�&* (MWD)������� "  Q67 �&��� R�6�/N� �C6D�  . 2B20�� ����� 1(2�$(� ]�25�$� @/�*

7�$ - �)�c� ���Ñ �C�&��6?�2�� 8������� - g*9
�� 8�.  
 ���� ���G ��/� ��� Rg*9
�� 8�7�$ - �)�c� ���Ñ \�2� @� .�>/� .z� g4�7 =�2>�� =+)* .C
B*%10 R���e� @� 

 4��D'� - ��2� 8�=�2� 1�
B: - ���^N� R"$��'� -3�#�&4  . g4�7 =�2>�� �P�D� bCN�*5 M: 6 ��,� b) ~� 8+��D� 
=�2>�� b�)** ��G�a . Ç�DB �i =�2>�� b�)* @� H&��B K�i ������� �����c� ��6CD�� 	
� ~��*5 M: 6 ��,� b/� 8+��D� 

 b) R��G�a30�B�,� g2[�* �6��D� R{�?i g9��D� R*i "$��'� - �,�&4  �� b) ��G�a ��,� b/�5 M: 6"$��'� - �#�&4  .
D'� �C�,�� �i �B2,� �
� ���B* ~� �*���� ��6?�4 ������ {�
,�� 9����(� �6�' ���,10 * �#�&412�,�&4 . �6�/N� r��v -*

 R����GH��92& %�^���� �C�& ��2'� 34�5'� ]25��� �i  600{�
,�� 9����(� �6�' ����l .  
6.3.4.6  3������ ���.
�� ��=���� C�-8��  

7: =���: M: �G�s<�� R��2'� 34�5C6� =���: R=2��� g4�"b���� ��/F��"�B Rµ��� ��G���� ��,>�� ��
� ��2>7 b" �)�/F�
b������" - S���'� �0>�� Q67 R2.4.6 . ��G���� ��,>�� �i ��[+� �>� `^�>B*( � b������ �)�/F� ��
� �i @/

(: =�2>�� b�)�� 1�
�(� 1*�� ��2>7 .G�a ��,� ��D��� ��� 8���e� `6B �C�G* ��
� ��"b������ �)�/F�:"  
(1   ;&n� ª�2B"b������ ��/F� " ~� Xp���� �C��>� ��#��N7 �C�& M:0 ���*i 9����� �6��* (Tdinit) R\G���� �>/¼ 

 bm�15 ����l .*GH ]25��� 8����� g27 ~� ��#��N7 ]�&9i 2���� - @��t� o*2[ �4�F� Q67 ��c� `?�� 
���p9��e� WF�.  

(2  �J 2D��B *i ;&n'� �
� 1���: `x,>B �i M: ������� ���>� ¨µ�,���B *i =�2>�� b�)* @� ��i b bCD��� ��N� �N/
��� ��,>6� `6­�7�¤ HG9 M: 1�,��� bm� R��G�.  
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(3   ;&n'� 1���: =�x,�� 2>7"b������ ��/F'�" R`6­ bCD��� ��N� �N) 2>7 *i R��i 1��,�$� 2>7 *i RGH �i 
��� b���� =���: ����"b������ ��/F�� "��G���� ��,>6� 2B2� �B�� S�DZ . R%� R`6Y� bCD��'� ��N� ���[ -*

 ���4 9����� �6�� ;x,�� 2& ��/� �i R¨�J Q67 g*+7"b������ �)�/F�" (Tdmin) �i 
>� R\G���� �>/¼ R
 =���: ���G ;�i g�� �?� 
>� *i b������ �)�/F� ������� ;0��i"��b������ ��/F "� 
�F>� 12D� @� 2c� ��^

=���<�.  
(4   =���: ��� �J:"b������ ��/F�� " b������ �)�/F� ��G���� ��,>����xBi6� g2B2� �C�& 9���?� ��� RC ;&n

"b������ ��/F'�" .*GH ~� �*���B �Z 42Y� {2'� @� ;&n'� �C�& 9���?� �� B �*��1,5 \?h� ;&n'� �C�& 
s** R\?h� ;&n'� �C�& �DZ�H���#��N7 ��2���� .�B �i  .>�9 R2B2P� ;&n'� �C�& ��/� ~���c� @� �i -* ��

 {�
& 9����� �6�Z"b������ �)�/F� "(Tdmax) R\G���� �>/¼ 600 �+m� ����lRg��e� - ������� `x�*  2  @�
2B2�.  

 =���:*"b������ ��/F��"g4�7: =���< bl�¼  K�i Q67 �a���� �§� y>B K�i - =2��� GH g4�7:��i ��G���� ��,>�� b$�� �i 
 @Cx� �i* b������ �)�/F� ��G���� ��,>�� �d� K^6�B =�2>�� b�)* M: �B9�� =2���xBi ���$9 1*i �i )�49 *i ��i ( �§� ����B

 ��G���� ��,>�� 	
� @� =�2>�� b�)*GH�� =2��� g4�7: ��i ��/� �i �
� �B9 . =���< 1+��$� b) 1+?*" ��/F��
b������" RGH g4�7: 8��x�,� ��h� `7��B �i 1�$9<� 8+��D'� �B�� 8�G�D�* �B4�D�� ) ����2.4.6 .(*GH 2�F��� �i 

�°: - R��G���� ��,>��b��D��� @� ���� g4�F�$� R�
� p.  
: �,B�a @Cx�� R�B9�� =2� g4�7: ���$9 1��,�$� 2>7* 1�$9: g4�7"b���� ��/F��" RGH =���<� =�2>�� b�)* 
5�B �i 

 `6�^N� r�6$i M: ��G���� ��,>�� 4�D� �i* �zc� - ��G���� ��,>�� ���Ds* o�2[i �i 2D���� *i Ç�D� �i ��Cx� ]p+��
mB2[ ���6�'� o�2[h� @7 9��?<� 	9�a� - .�B �4�7 ����7�&* 2>7 .*">�8�b�)* b$�B �i  @Cx�B ¹�6�� %6a =�2>�� 

 Q67 �a��x� �zc� - �P�D� �C6D�"4�D��$� "���c� 	
� -.  
 =�2>�� b�)* 9�,B 2&*��xBi������� 8�=���<� @� �m)i *i 2[�* =�4i  :8+������ b) �B�� *i R��G���� ��,>�� ��&2�  �,6D�'�

��� ��,>�� @� %6�B ¹�6�� %6a 1�$9: *i R��G���� ��,>��� �zc� - �7�s�'� o�2[h� �P�D� ��G�)���� 7.3.4.6.(  
B9�� b���� ��/F�� =���: ��) �J: K�i ¶[( �� 1��,�$� 2>7 bDF�����i K��G RGH =���: =2�* 4���'� b������ =���: =��: 

2B2� .�>/¼ =�2� b�)* K���� g4�7: .74 �� �
� @� E�^��*.  
 ¶[(��xBi'� ��G���� ��,>�� �i b������ �)�/F(  � 4��* ���[ - ��G���� ��,>�� �i �D"��2e� L9�? ."��/F��*  b����

 ��G���� ��,>��(  B 1�
�(� Q67 ��G���� ��,>�� g92& ]27 M: {�[h�� \NB � :* ����2? �G��� {2Z �6D�� ���[ M: \N
=�2>�� b�)��.  

D� �B9�� =2��� g4�7: ;��) �J: K�i ¨�
) ¶[( 4��� H� �6�(R)��$� ��i Q67  1�$9: g4�7: ��G Rb������ ��/F�� =�>li b�,
�B9�� =2��� g4�7:(  � 4��� b��D� 
#2>7 `x�,R . 4��� 1�$9: g4�7: �i 2��R `x�,� R��G���� ��,>�� b���� ��/F�� =�>li R

^� �B9�� =2��� g4�7: b��D�~>l+� %��'� .�6���� ��Cs ��.  
µz>B* =���: t�B �'�[ b������ ��/F���49 b�,����z>���  .«Ç�D� =��?i 4���� 4*4���*«Ç�D� ��� �,B���� WF>�  4*4��� 	
� �¢ 

 =2��� g4�7: =���: -) ����5.3.4.6 .( =���: 1+��$� ~D� �J:*"b������ ��/F�� "�49 2D� 2B2� @�  4����? ��G Rd�
� 12D� @� 2c� ;&nZ ���e� 8�9���7(� ���>� R	+7i g42Y� R=���<� 
�F>��xBi . b������ �)�/F� ��G�a ��,� 4�� 2&*

��i b$�� �i ��)�B9�� =2� g4�7: %��� M: (b������ �)�/F� `� �C>�� .(: �
� �z>B @�*  b�)* M: 1����� @/� �'�[
@7 1�n��� \mB �¼ R2B2� @� =�2>����  � ;&��� - ��h� �
¢ K6DG `^�>BK�F .2[ M:* �� �i @/� 2�D�Ä,� ��G���� ��,>�� "

9�G ��h�����G���� =�2>�� b�)* ��/B ��2>7 �6/N� \mB 2& �
� �i 2��  �� ��G���� ��,>�� @/�* bDF���( � 2D� 8t°i 2& ��/
 =���:"��/F�� " b������)�+m� b�d� �� ���G {�� 2& ��/B ��� ���c� ��F$i ¹�6�� %6a 1��,�$�9�G � ��¹�6�� 2���� @7 .(

 Rb��,�� �
� @� 8���B9�>�$ o*2[ �*4 ���6�06�*GH b������ �)�/F'� ��G���� ��,>�� Q67 /F�� Ä,� ���*i �
�� +� "
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  g2' �}�$9: ~D�B g2B2�Tsmax��&2� ]27 ��i b�,��� �i 2D� ����l  . g�)�J ]�25�$� `� %6��'� �
¢ =�G�6� �,B�a �¡*
���$*��}�$9: ~D�B ��� ���*h� ���G X4�� ��&n�  ��i @Cx� �i R¨�
� ]��,�� 2>7 R��G���� ��,>�� Q67 %� K�i 2��:  

•  (  ��/��+B�a 9����� �� � ��}�$9: ~D�B ��� ���*¿�  
•  (  ��Â�^� @� ��6���� .�B �'�[ �7��� K��: ��6$�� �B�^6� g2B27 ���*i @� b��� =�2>�� b�)* j2B2.  

���d� ��DB* �� g2' ���$* g�)�J - ���*h� X�2B:Tsmax @� 2c�� R2B2� @� ��G���� ��,>�� b���� .�B �'�[ R]��,��* R����l 
��G�a ��,� b/� 2[�* �6D� ��i M: ���$��� g�)�
�� - �74�'� ���*h� 1�$9: 12D� .�J:*³   - ��G���� ��,>�� b���� .�B

 ��xvTsmax���l  =���: b��$� @/�* R�"b���� ��/F�� " ��xv -Tsmax R����l Z�H g4�7: ��i H� R��G���� ��,>�� b�D� �i 
 X4�'� ��h� R�B9�� =2���)�74�'� ���*h� (���$��� g�)�
�� - .�'�[ K�i ¶[(  2& ��) �J: �C7 ��>�� �^� R��i 1�$9: .�B

 *i R�B�2��� - ���$��� g�)�
�� - X4*i R���$ ;&* - K6��D� ºGH  2D� ��h� ¨�J 1�$9: g4�7: �&*Tsmax @� ����l 
1�$9<� - ~�'� �0>�� Q67 �*h� 2.4.6 .@7 R������� 	
�* R2C7(  � �)�/F� ��G�a ��,>� -�s: ��6$ �i 42
b������ .72� g4�7: �C^� E��D�$� *i R;C� \G�� R1�m'� b��$ Q67 R�*49�'� 9���  �6� E��D�$� �[��: �[*i R%6a

µ�¬��� b/N�� `��C0Q67 R2D� @7 b ld�'� ��G���� ��,>��g�.  
 �C�&*Tdinit %�^���� 15 �C�&* R����l Tdmin %�^���� 15 �C�&* R����l Tdmax %�^���� 600����l .  
7.3.4.6  3������ ���.
�� ��=���� C�-8�� D�78�� 3��� �W���  

�a ��,� ��/� ��2>7 ���[ - ��G"b������ ��/F��"427 .)��� 2& R ��\�) ���zc� Ê9�4 - o�2[h� @� .2& �C)  S
�
 gdN>� 8+���� `#�,6� b/N� ��G�a ��,�)������� b�^N� g4�7: 2>7 .( ¨�
�*GHR��6������ g4�D�$� 2>7   ��G�a ��,� ~�

"b������ �)�/F� "B �i R2D� �C�G �¢ ��e� =�2>�� b�)**2D��� =�2>�� b�)* ��/ ��b#��'� �P�D' �������: 
•  ��zc� �C#�& ��>Cx�� ��� o�2[h� b) ;P�7 �J: ��G���� ��,>�� ��2��� 2& ��� ¹�6���� b#�$9 @� \�/�� 42D��  
•  ��2& o�2[i 1��,�$�/X�s�'�� �6� �i �} 2D� ³* ��G���� ��,>�� ��>7 8�?i ����� . �� �zc� Ê9�4* 9�����

"  @���  �(*i b?2B �(*i L�� (FIFO)«Ç�D� R�(*i o�2[h� ]2&i K�G   ¹6��*)¨�J %6a �J: (=�2>�� b�)* M: .
 2& 32,�� o2c� ��) �J: {t^'� 327 =���: ��/B 2& 32& o2[ 1��,�$� 2>7 =�2>�� b�)* 	
5�B �
�� =���<�*

 o2[i o�2[i K6­ ;6[)R1�m'� b��$ Q67(   � o2c 2D"�C&��� " ��G���� ��,>�� ;6,��� �J: X�s�'�� �6� �i
�7�C��� g4�7: ���[ M: ¨�J 2D�(�  

•  �+���� ��G���� ��,>6� �i =�2>�� b�)* 2,�DB ª�[ R��G���� ��,>��* =�2>�� b�)* ~� b������ 8(�[ - S+�?� 
2[�* ����G���� ��,>�� @/�* �m)i *i(  ����� - �} ��/8+���� �i H&.  

	+7i g9�)
'� b#��'� �P�D' 1�)��*��� ��C72B ���� �i ]�25�$� - �B�c� =�2>�� =+)��* . `� �
� ��,0�� �,B�a �¡*
`6B �Z ]��,��:  

(1  \^�� 42È ����(�� ��2B2� �� QC�B"@��t�!o2[ !b���� ¨G" Ka�,� @� ��,� b/� =�2>�� b�)* K� ¶F�� R
��G���� .B* Q67 K��s 2>7 R\^�'� �
� ~�"`,�,[" ��G�a ��,� H� ��6������ �i R"b������ �)�/F� " 82�D�$�
�?n�R��o2c� @��t� @/�* /<�g9�f³  2D� K,�,� .�B.  

  ����� OT%� �<
 8� `i '"F
 I/ DQ�'T!� ��Z/ w��� n^/ 	��i e�#A� �45 (��0S U�l  -��<� 4�?T) U� .e= e�#A�/ �N�� 
���a� 9�.  

 i (   "�xB Rb������ �)�/F� ��G�a ��,� �i =�2>�� b�)* .6DB �'�["@��t�!o2[!b���� ¨G " Q67"`,�,[ ."
 =���: @CxB*"b������ ��/F�� " ���$9 1��,�$�� ��G���� ��,>�� b���� ��/F�� ���� =�2>�� b�)* .6DB �i

 �C�,�� H� �B9�� =2� g4�7:"b������ �)�/F� ."���� ]+�$� 9�Df: ��G�a ��,� b�,��� ��2>7* �� ��
�
 ���$���RSIP" b������ �)�/F�" =���: p�°�� ]�,� R"b������ ��/F�� ."� �i @/� 
#2>7* 2��� ��,>��

9�G ��G���� ��~���� ¹�6�� ���$9 : ��,>�� b���� ��/F�� =�>li ���$��� g�)�
�� - X4*i ¹�6�� ��i 1�$9:
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i R��G���� ���[ - ��G���� ��,>�� ;��) �J: R*"¹�6���� " r�6$i*"g*�D�� " @7 »+�<� R��6���� ��/F�� =�>li
�zc� �C#�& Q67 ¹�6�� j+a: o2[:  

•   r�6$d� bCD� ��G���� ��,>�� ;��) �J:"g��e�" RK��J 2[ - R���B @� ¹�6���� ���$9 Q67 4��� ��G R
 {�?i ¹�6�� b#�$9 �i 2����) ]t6�$-�s: ¹�6�� %6a ¨�
�.(  

•   r�6$d� bCD� ��G���� ��,>�� ;��) �J: K�i 2��"g*�D��" 2���� 
#2>7 ���B ¹�6���� ���$9 Q67 4��� ��G R
{�?i ¹�6�� b#�$9 . o�2[h� �h ���[h� �D� - r�
��� \v ��/B �
� ��G R	+7i K���� º �C)*

i �h* ��2& ��/� 2& ��>7 9��?<� ��� ���l�2[ �� �F��$�� ��* R�zc� - ;Ds* ��/� �Z9 g\m)
����� 8���6D� M: g2>��'� ������� ¹�6���� %6a b#�$9* ¹�6���� b#�$9 @� \�) 427 @7 	9*2�.  

r(   ~�'� ��B2� ��G���� ��,>�� ;��4��"@��t�!o2[ !b���� ¨G " Q67 ���x'�"`,�,[" 
5�B �i `^�>B R
�� =���<� =�2>�� b�)* bC�� ��� R�zc� �C#�& - �>Cx�'� o�2[h� 4�D��$� ��: ��Cx� ]p+�i ��/B 

\�) ��427R�������* ���/­ �,B��� ���P�D� ��:* .j���� @� 42D� �
� ��,� @/�* :  
•  2[�* ¹�6�� %6a =�2>�� b�)* b$�B �i @/� �� ~D�B �zc� - �7�s�'� o�2[h� H�w �i 42�

��4�D��$� . WF� bC� ¹�6�� ���$9 1��,�$� *i R��h� �
� ��
� ©��: ]+�$� 9�Df: 1��,�$� 2>7*
 �i `^�>B R%6��� �B�� S�D� ~�'� =�2>�� b�)* "�xB"@��t�!o2[ !b���� ¨G " Q67"·a�?" R

o�2[¿� �B4���7(� �P�D'� ��d��� 
#2>7* . ;� ��� o�2[h� b) 9�0�$ K�i �� q�>�� �
� %�7*
�C)��'� o�2[h� 427 @7 ��>�� S�
� R���C)��� . X��,�� @7 �
� �F�B 2& R8(�c� �D� -*

X�4 �*4 ��2e� .�P�D'*1�)��*�6� 8�D�$�� ]t6�$ ¨�J .  
•  - �7�s�'� o�2[h� �i 42� ¹�6�� %6a =�2>�� b�)* b$�B �i @/��zc� ���P�D� ~D�B  . �J:*

bCD� ��G���� ��,>�� ;��) r�6$d� "g��e�" b/� 2[�* ¹�6�� j+a: o2[ @7 
#2>7 �5�$ ���G R
 r�6$i ���[ - R@/� ��i ~[ - Rb�,��� ¹�6�� %6a"g*�D��"- o�2[i g27 @7 �| �i R  9�a:

2[�* ¹�6�� %6a.  
  �Z9 ��>7 ¹6�'� o�2[h� ��6��� ��� 8���6D'� �: ª�[*³   `^�>B RX�s�'�� �6� 8�J 2D� Ç�DB (i

 �
�� +� o�2[h� 	
� =�2>�� b�)*) o2[ @7 ¹6�B ��2>7 R=�2>�� b�)�� `^�>B R1�m'� b��$ Q67" HG9
�7�¤"������*i b$�B (i R �� @7 K^�6�� %6a* �C&��� �C^� ����� ��^� ¹�6�� %6a"�7�C��� g4�7: .("
�(2�* �2�� ���c� ��
� K����D� @��t� �,� �i %� R¨�J @���G���� ��,>6� ��6DF�� ���c� H� ��6? .

<� ]4�
� �P�DZ ]�,� ��G���� ��,>�� �: ª�[*g9�f/ Q67 �7�C��� b��c �B9�P� ���c� b_ - o2c�
¹�6�� %6a Q67 4��� ��$i Q67 �7�C��� b��c �B9�P� ���c� S�N�)� =�2>�� b�)�� @/� R"e� . Q67*

�FN��� 4��� ��G R1�m'� b��$ g"402 !�+DG g4�D� ���}� �7�¤ "%6a Q67   �N) %6�B ¹�6��" g4�7:
�7�C��� ">Cs �DB �� ���[ - "e� �i"�7�C��� g4�7: "�9�P� ;&��� - . =�2>�� b�)* 9��� �i p��*

b��c �B9�P� ���c� ��$i Q67 X�s�'�� �6� 8�J \v ��D� ��� �^6�'� o�2[h� b��k  �7�C���)m� b
 o2[ b��k"�C&��'� " ���[ - "e� ��) �J:"g4�7: �7�C��� "�9�P� ;&��� -.(  

  �i `^�>B R�zc� �C#�& ��>Cx�� ��� o�2[h� b) �P�D� .�� �'�[*  ~�'� =�2>�� b�)* "�xB "@��t�!
o2[ !b���� ¨G " Q67"·a�?." 7�s�'� o�2[h� b) �i ���d� E��FB �i =�2>�� b�)�� @/�* - �
�zc�  ��2� �6�� ;x,�� �J: ;P�7 2&Tthist=�2>�� b�)* ���G ª[ g�� �?� 
>�   Q67 ��G���� ��,>��

 ����� o2c� �P�D�) ��2� �6�� ;x,�� �J: �iTthist
>�   ¹�6���� ���$9 Q67 4��� =�2>�� b�)* b$9i �i
 r�6$d�"g*�D��"�i 
>� *i R ©��: 49 �?� =�2>�� b�)* b�,�$� r�6$d� ¹�6�� %6a Q67 "g��e�.("  

(2 �ld�� (i `^�>B Rb������ �)�/F� ��G���� ��,>�� ��
� ��2>7 ��,>�� ¨6� Q67 gdN>'� 8+������ ��G���� . K�i 2��
C#�4 @/� ���B (i�2D�B ������* b���� Q67 ��G���� ��,>�� ¶G�� �i @/C'� @�  �
� �F��$* �b������ �
� S
0

��i @7=�2>�� b�)* M: b$�B b���� S
[  .b���� ��/F�� 2>7*  2& R��G���� ��,>��( B2�i ��h� �
� b
 �� M:
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S*
Y� b������� =�2>�� b�)* ¹6�B @� ���c� 	
� -* R=�2>�� b�)* . =�2� b�)* ¹6�i �C6) R`^�>B ������*
- �&2B �i R��G�a ��,� b���� ��/F��� & ��G���� ��,>�� 	
����67 g4���'� 8+������ �C#�.  

5.6  Y�M� ���
T� f!���� ���
T  

 1�)��*��� ���*i b)MGCP49 Q,6�� ��.��h� ���[ ~�� g4�7: g�Ff 4��� bC�*  . �B�D� º R��0� 427 g4�7<� g�Ff*
K� ��C�& 8�B2� ��Á:  

•   �C�,��0009�Df: ~��  ��49 ]+�$��25�  
•   ~� .�,��100* 199~�� 49  �����&n� � 
•   ~� .�,��200* 299p�°: ~��  ����0����  
•   ~� .�,��400* 499�d�? ~�� �����7 �  
•    ~� .�,��500* 599�d�? ~�� ��C#�4 .  

 1*2P� - ��92� ��FB�D� º ��� .�,��*4.  

 %�7W�J.162/4 5f!���� ���
T ��
��&   

��	
� �
��  

000  0� Lu#��i ��<tS.  
100  -��!�, 	���<A� 4�?T) U�l .b,I y�/ � ��<� z�&S 	!��� o!\ kF<#�.  
200  U0�� �:�i 	i��XA� 	���<A� 
4?3.  
250   ��^�#!� ~4, �)
u�^�#!�.(  
400  �i�� fX� kB�i 	���<A� 4�?T) �9�#
 �.  
401  -u<� 	����� n)��� 	���.  
402  -u<� E0�<� n)��� 	���.  
407  �	���<A� yJxR .��^�) ~4, ��� `JxR� ��^�) �
'<) ��� �@� D	�R��a� 
�Q��Rv� �<i 	���<A� ��xRS � yBB�).  
500  	�/�<� e= 	���X!� 	XFT!� 8M 	���<A� 4�?T) 9�#
 �.  
501  E]5�R e= 	���X!� 	XFT!� 8M 	���<A� 4�?T) 9�#
 �.  
502  T!� 8M 	���<A� 4�?T) 9�#
 �	���Z 0���� �x
'! y��! 	���X!� 	XF.  
503   	���T#!� 	%�!�"All of "	%�'� e= . 	���T) 	� 	���<A� yT%J)" All of"I 	i��B!� 8� '�i D 	���T#!� 
�%�!� G45 ��') .

	=��?!� e= h��B#!� 
�B�Xi b�<#
 �%�� IS -��!�, `i ��%�� e= �45 8� �,I.  
505  e= '�<i ��^�) n^�/��'�  .����� � 	���]!v� ��F!� /� 
�%�<A� 9� �@Z� /� E',�/ 8�:) ��'T� E�?�!� G45 L�'Y#�� 

	%�'� e= '�<B!� ��^�#!� n^�/.  
506  -�<� '�<B!� ��^�#!� n^�// ���� ��^�#!� 
����� 9� �Z 
�B�X#p Q���!� C�� E�'F!� L'� .����� E�?�!� G45 L�'Y#�� 

 9� �Z U�#7 ��'T� �xT�i �%�� 	���<#� �@Z� /� 	���]!S 	%�� /� 	%�<� C�� '�<B!� ��^�#!� n^�// ���� ��^�#!� 
�����
//I /�  y��!� �?3 � �x%�0 9:;) w0�:!� C�� �/�?#!� ��?i b�<#
 �%�� ISO fXa� E�?t �P3� 534.(  

508  	%�'� e= /� 	�/�<� e= �2�� � 	g�<�.  
510  4�?T) 9�#
 �(�Z�)/�i fX� n�Z kB�i 	���<A� .  
511 `��� ~�<#� e= -�'
'[ 9%J) ��M� 8M 	���<A� 4�?T) 9�#
 �.  
512  	i��XA� 6�',M� ',� n�:! E]x{ e= 	i��B!� 8M 	���<A� 4�?T) 9�#
 �.  

                                                      

25    b�<#
 �%�� L'Y#�
 0� Lu#��i ��<tv� 	#��A� 0/0�!�i) �P3�8.7.(  
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 %�7W�J.162/4 5f!���� ���
T ��
��&   

��	
� �
��  

513  	i��XA� 
���tv� �',S '�!�#! E]x{ e= 	i��B!� 8M 	���<A� 4�?T) 9�#
 �.  
514  I 	i��B!� 8M 	���<A� 4�?T) 9�#
 � 0'�� 8u�v� (���S �xT:;.  
515   j�1^ e= ��^�) 	
�5 ~�<� rS 	���<A� e�))�, '� 8�:
 �p�-u<� ~4.(  
516  ~/�<� e= Q�'3 	
�5 ~�<� rS 	���<A� e�).  
517  j�1^ e= /� ��'� e= �����.  
518  e= /� 	%�'� e= 	�z�	�/�<� .  
519  I 	%���� WX$ 	���X!� 	XFT!� �'! 'R�
.  
520   8M 	���<A� 4�?T) 9�#
 �"Q'i E0��S "	
��R 	���X!� 	XFT!�.  
521  ��� Q�'3 ��Z/ rS �xx�R�) '��� 	���� 	XF3.  
522  I E��tv� G4� /� 6'�� �4� 0�R/.  
523  3�� e= 
�Q��RS 	��%{ /� ~/�<� e= Q��RS	�3�.  
524  ���� ��^�#!� 
����� � ����0 ���)� L'�.  
525  ���� ��^�#!� 
����� � ~/�<� e= '
'[.  
526  ~�Z e= ��X3 ���.  
527  '�<i ��^�) n^�/ 0�R/ L'�.  
528  	%Nu#� e= (�Z�)/�i 	Y�3.  
529  ����0 0�#� �X�.  
532   	%��)��� (��� ��^�#!� 
����� � 	%�'� e=�.  
533  (�X!� ��?� 0�.  
534  w0�:!� C�� �/�?#!� ���.  
538  6', 	%�<� fX�/ E��tS)�� D	�/�<� e= D	%�'� e= D	���� DE0�R�� e=.-u@� D.(  

6.6  G�?�� ���
T  

b������ S
[ %��� =�2>�� b�)* ]+7< b���� S
[ 2>7 %���� 8��Ff ������� ]25��� .- ����25�$� @/�* ��i 
4�7:=2��� g4�7: %��� =�2>�� b�)* »+�< �B9�� =2� g .��0� 427 %���� g�Ff* .8��FN� �G�D'� .�,��*  ��92� %����

1*2P� - 5.  

 %�7W�J.162/5 5 ���
T ��
��& G�?��  

��	
� �
��  

000  	
0�� 	���X!� 	XFT!� 	!�,) .I b��'#!� 
�B�� C�� 0�!� � IS E�?�!� G45 L'Y#�).(  
900 	���X!� 	XFT!� Q�0� Q��.  
901 	�'a� 9� yR��� 	���X!� 	XFT!�.  
902  	�#1#!� 	FBX!� 	���^�) 8�'F�)'"FA� G�|� � 9��]#!� �@�.(  
903  0���� ]2,QoS'F� .  
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7.6  3������ ��
���� "�h� 3������ ��
��P ��70�6�  

67 	�k(� `#�>l b���� =�N�: - �2D�� H������ ���>Bb&h� Q67 8���? o+l Q:  
(1   M*h� ������� @� =�2>�� b�)* %6�B"b���� =�N�: "��G�a ��,� Q67 . Rb������ ¨�
� 49��� ������� y
|*

 \G��� ��h� Q67 4��*"g9*4 ��*) "K� ��e� `6Y� b������ ���* K�i Q67 K��: 9�NB .( ��* ����*
?� S��� ��p+�� 8���6D'� Q67 g9*2��mB2[ dN>'� b������ M: ]p9 1�$9< ���.  

(2   ����m�� ������� @� =�2>�� b�)* %6�B ¨�J 2D�"b���� =�N�: "��G�a ��,� Q67 . ��h� bC�*"g9*2�� ��* "
 M*h� ������� @� ]2,'�)2�D��� b������ ���* K�i Q67 �§� K��: 9�NB .( Rb������ ¨�
� 49��� ������� y
|*

 Q67 4��* \G��� ��h�"g9*2�� ��* " K� ��e�)`6Y� b������ ���*.(  
(3   ��i =�2>�� b�)* ]25��B"b���� bB2D� " 32,��"g9*2�� ��* " �
� ¸�m��) ���* K�i Q67 �§� K��: 9�NB

2�D��� b������ (M*h� ��G���� ��,>�� M: .�� Q67 ~��k(� - 1�
�(� o2� �i @/� �
� .�B �'�[*=���.  
   ��� "#�$��� 42� 8�C6D� o+l ������ ��>� ��/� b���� bB2D� *i =�N�: ��i =�2>�� b�)* 92
B ��2>7*

b������ ¨�J ��C72B:  
•  `6Y� b������ 8�9��? : @� ������� ���25��� ��� "#�$��� 8�C6D� - ./0�6� =�2>�� b�)* ���G�Bb�i 

b������ ."#�$��� 8�C6D� \G�� 2>7* b�,��B *i b������ S
� �i M: ������� ��D� �G���� �i %� R	
� 
2B2� b���� bB2D� ��i.  

•  2�D��� b������ ���* :b������ @� �?§� %��P� ��C72B ��� "#�$��� 8�C6D� b,>� =�2>�� b�)* 	�G�B .
��� S
� �i M: ������� ��D� �G���� �i %� R	
� "#�$��� 8�C6D� \G�� 2>7* b��� bB2D� ��i b�,��B *i

2B2� b����.  
•  `6Y� b������ ���* :b������ b�i @� ��C72� ��� "#�$��� 8�C6D� b,� ��^� =�2>�� b�)�� ������� 	�G�� .

 ���* ������� 92
� *i b������ S
� �i M: ������� ���7��� �i %� R	
� "#�$��� 8�C6D� \G�� 2>7*
2B2� `6­ b���� .<��* ������� @6D� �i @/� Rb����6� �

5'� "#�$��� 8�C6D� M: �G�s��xBi @7 

`6Y� b������ ���* - ��G�s:�C72� 8�92& . 8�92,�� 	
� �i ¶[(GH ����� L9�? ��\G�� "m=" 
��P� ���'� - `��SDP . @7 b,��� �È Q67 R�C72'� ���92& b) @7 �+7<� - g�[ ������� ��/�*

D� 8�9��e� �C6LCO ������ �C6D� *i RCD 8�C6D� @7 b,��� �È Q67* R=�2>�� b�)* @� ~�6�,��'� 
b������� �����'� "#�$���.  

�J: (: R2>��� �
� - K���� {�� �C) R3p���� g��G* �4�/�� 9���?� ]27 %�*:  
 i (   ��i ������� ;6�,�$�CRCX�  

r(   ��i ������� ;6�,�$�MDCX;��)* g4���� ������� 8�C6D'� @� �C6D� �i :  
!   \FN��� �,B�a)a :`6Y� b������ 8�9��? -(�  
!   3p���� g��G)p :`6Y� b������ 8�9��? -(�  
!   42D�'� 3p���� g��G)mp :`6Y� b������ 8�9��? -(�  
!  2�D��� b������ ���*.  
  �� 9���?� ��6C7 ]25��� (i %� R¨�J Q67 g*+7* %6a - g4���'� 8���6D'� {�$ 	
� 3p���� g��G* �4�/

�,��$ b���� 8��6a - �}��,�$� {�� 2& ��/B 2& .�& �d� ¶F�� (i* b������ . �J: K��G R1�m'� b��$ Q67*
 ��i ����� ;6�,�$�MDCX 8�C6D� b) H� LCO R2�D� b���� ���* M: 2,�F� ;��) ��>/�* R�B9*�x�� 

����� E*�F��$�� �C) ��³  2�i {�� 2& @/B ��b������ �
} 2�D� b���� ���* 1��,�$� . b) ;��) �J: K�i �C)
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 ��i - �6F^� 	+7i g9�)
'� 8�C6D'�MDCX Q,�� ���67 E*�F�'� g4���'� 3p���� 8���G* 8�)4�/�� ��G R
\�^� �i �*4 `� �C).  

   �4�/�� 2B20��*)8�)4�/�� ( g��G*)8���G (3p���� o+l 2��� R`6Y� b������ ���* - ��\G�� `^�>B ��� 
����c� - ������� ��
?d� �i ]t6B 3p�� 8���G* 8�)4�) .#��&:  

•  `6Y� b������ 8�9��? �¢ �C�� 3p�� 8���G* 8�)4�) �C#�& . �J: �4�/� �C�� `6Y� b������ 8�9��5G
� �,B�a 8(�� ��42� ��� 4��,��� `FB ��)42D�'� 3p���� 8���G* 3p���� g��G* \FN�� . *i 2[�* bFvi �J:*

�6F^'� 8(�Ì� ��G R8(�Ì� 	
� @� �m)i(  ��¢ ��C�'� 8�)4�/�� Q67 4��& �i E�F.  
•  2�D��� b������ ���* - 3p�� 8���G* 8�)4�) �C#�&.  
•  72� �i @/� ��� 3p���� 8���G* 8�)4�/��� ��6?�4 �C#�&b������� �6D�B �C�G ������� ��C . .72� �i p��*

)4�) ������� ��~D� b����� �6D�B �C�G �m)i *i 3p�� g��G* �m)i *i.  
 �4�/�� 9���?�*)�6
�� 8�J "#�$��� 8�C6D� ¨�J - �Z (������� 8���e�� KF�* 
#2>7 @/�:  

(1  ���2D8�)4�/6� g2C�D� �C#�& /� ]�25�$�� 3p���� 8���G8�)4�/6� ��6?�2�� �C#�,�� Ha�,� �7�C/ 3p���� 8���G
8�)4�/��*/`6Y� b������ 8�9��? �¢ �C�� ��� 3p���� 8���G .�J:*³   ��G R`6Y� b������ 8�9��? �G��

8�)4�/6� g2C�D'� �C#�,��/��6?�2�� �C#�,�� Q67 ������ ���� 3p���� 8���G .Y� b������ 8�9��? 8�G* �J:* `6
>Cs �C�� `6Y� b������ 8�9��? ��G R8�)4�/�� �C6D� ;6Fvi @/�* �� R��6?�2�� �C#�,�� 8�)4�) H�C´

 g��G �i H� �C#+�� \v ��/� (i ��N�)8���G (g42­ 3p�� . @/�* `6Y� b������ 8�9��? 8�G* �J: Rbm'��*
 g��G ;6Fvi)8���G (`6Y� b������ 8�9��? ��G R3p����>Cs ����  �� ��C72� ��� 3p���� 8���G �7�C� Q67

��6?�2�� �C#�,��.  
(2 8�)4�/6� g2C�D'� �C#�,�� ;��) �J:/B* �4�/�� Q67 E*�F��� - bNG o2[ 2& ��/B R�v9�G 3p���� 8���G 2���

 d�? 4���� 49)d�e� g�Ff ]�25�$�� Q��B534  !�4�/�� Q67 E*�F��� bNG .(  
(3  R¨�J S+�8�)4�/6� ���67 E*�F�� �C#�& 2D�/ g2C�D'� �C#�,�� Ha�,� �7�C� ]�25�$�� 3p���� 8���G

8�)4�/6�/8�)4�/��* 3p���� 8���G/2�D��� b������ ���* �¢ �C�B ��� 3p���� 8���G .�J:*³   ���* �G�B
8�)4�/6� ���67 E*�F�'� �C#�,�� ��G R2�D� b����/��� ���� 3p���� 8���G g2C�D'� �C#�,�� Q67 ���

8�)4�/6�/3p���� 8���G .�J:*³   2& ��/B R"#�$* �G2� ���? �i Q67 ���� 2�D��� b������ ���* @/B
B* �4�/�� Q67 E*�F��� - bNG o2[ 2��� d�? 4���� 49)d�e� g�Ff ]�25�$�� Q��B534   ! E*�F��� bNG 

�4�/�� Q67 .(�D��� b������ ���* {��[� �J:* Rg42D�� "#�$* 8�,G2� Q67 2">�8� ��/'� b�,B �i MTA 
2[�* ��2�D��� b������ ���* - �F� Q67 ��
F>� "�x� ��,��� �G�B* ",G ��>� . b������ ���* �G* �J:*

 g��G ;6Fvi @/�* 2�D���)8���G ( 8���G �7�C� Q67 ���� 3p���� 8���F� ���67 E*�F�'� �C#�,�� ��G R3p����
����g2C�D'� �C#�,�� @� gJ�?d'� 3p .*GH ��/'� 9��� �i MTA,G* %�^���� ���,D� �C�&  �� �,�l�6�RFC 2327 

* `6Y� b������ 8�9��? @� �[��� 3p���� g��G ;6Fvi �J:=����� Q67 2�D��� b������ ���*.  
(4 8�)4�/6� ���67 E*�F�'� �C#�,�� ;��) �J://B R�v9�G 3p���� 8���G Q67 E*�F��� - bNG o2[ 2& ��

B* �4�/�� 2��� d�? 4���� 49)d�e� g�Ff ]�25�$�� Q��B534  !�4�/�� Q67 E*�F��� bNG .(  
(5 8�)4�/6� ���67 E*�F�'� �C#�,�� 4�D�* �° 2& �4�/�� Q67 E*�F��� ��/B R¨�J S+�/ M: 3p���� 8���G

`6Y� b������ ���* b?�4.  
/C'� @� �i ¶[( ����� 8�)4�) �C#�& Q67 R=����� Q67 R2�D��� b������ ���** `6Y� b������ 8�9��? ���� �i @

b�xF��� %�[ .`6Y� b������ 8�9��? - g�G�'� 8��6xGh�� ������� ]t�6� �i `^�>B R��>l<� �G�B ��2>7* . ��[+� `^�>B*
��� j��� 
?h� Q67 E*�F�B 	+7i 9�)
'� =���<� �iD� 3p���� 8���G* \FN ��
?h� Q67 W��* %�0G 3p���� 8���F� .
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¨�
� ]��,�� {��*�[��< �6­ ��2e� ��7�� =�4i j����  ����7�� LJ�  - 2�D��� S���� -*  - ]25��'� H�,'� ��2e�
IPCablecom.  

� ��9��? 2��B R��G�a ��,� b/� 2[�* �4�) @� �m)i ������� .74 ���[ -* 427 - ;�6� ������� �C��25��� �i @/
b������ ¨�
� �6D�B �C�G ��C72� �i 2B�� ��� 8�)4�/��:  

(1 `6DF�� ;&��� - �F6�5'� 8�)4�/�� ~� bB2���� ��>/�* g42D�� 8�)4�) ������� .72�.  b) ������� 2�D�*
 "#�$��� �G2� "? - ���67 E*�F�'� 8�)4�/��SDP67i 2[ ®4i tz�*  Q)LUB (,G* �������6�  

ITU-T J.163 . tz�*LUB8�)4�/�� 	
� @� �i M: bB2���� ��° ��Cx� .  - g42D�'� 8�)4�/�� �D�*
 �����m=t��� ��/B �i %� p��P� �i  �����67 E*�F�'� 8�)4�/�� @� �i @� "#�$��� ]p9 1��,�$( . �C)

�/�� @� �i @� "#�$* ]p9 ������� b$�� �i p��=�x�&(� %�[ ��>�� 12��* ���67 E*�F�'� 8�)4.  
(2  )4�) ������� .72� �� @/�* �m)i *i( �`6DF�� ;&��� - �F6�5'� 8�)4�/�� ~� bB2���� ��>/ . ������� ]�,� ¨�
�*

 "#�$��� �G2� "? - ",G 2[�* �4�) Rg4�7:* RQ67 E*�F����SDP) B9��?R�� ������� Hx� xBi �� 8�)4�/��
'� 1�)��*��� ;D� - ��G�s<� �C72SDP "X-pc-codecs" ( E*�F�'� 2�[��� �4�/6� j��>�� E�7 tz�*

,G* "#�$��� �G2� "? - K�67 �� �����6�ITU-T J.163 . ]25'� b���B �i %� �,B���� 	
¢*CMS \�^� 
E�7 - .��>�� \�^��� =�$9: g4�7: ;&* - 8�)4�/�� \�^� ��^� 8�)4�/��,G* j��>��  �������6�  

ITU-T J.163.  

1.7.6   G?@ v��
���RFC 2833  

GH o�2[h� H� `F��}� o2c� �4�) g2C�D'� 8�)4�/6� ��6?�2�� �C#�,�� @Cx�� �i 15-0 .�
� bF/�$*  ]�25�$�
 b�[��DTMF 9��D'� %�[ RFC 2833 8�9��e� �C6D� K� y?�� ��2>7 b����6� LCO) 6D� L�94: �B�a @7�C a: 

�v9�G ( ������ K� �C�B*RCD.  
 ��h 1�m� `6B �C�G*LCO b�[��� y?�B DTMF 9��D'� %�[ RFC 2833:  

L: a:PCMU;PCMA;telephone-event, mp:10;20;- 

*/F GH 8�9��e� �C6D� - �G�'� 2�[��� �4�/�� `F��}� o2c� �4�) ��/B LCO ]��>�� @� CMS . b�,�$� �J:*
 ��/'� MTAD� 8�9��? �C6LCO R",G `F��}� o2c� �4�) Q67 ���� GH2�DB �i 
#2>7 K�67  d�e� g�Ff 524 ! 

`6Y� b������ 8�9��? - `6?�4 j���� ]27 .�C) R8�)4�/6� g2C�D'� �C#�,�� ;��) �J:*  - ;F�*7.6 Q67 ���� R
 R",G `F��}� o2c� �4�)GHd�e� g�Ff ��G���� ��,>�� 2�D� �i  534  !�4�/�� Q67 E*�F��� bNG  . �J: bm'��*;��) 

 - ;F�* �C) R8�)4�/6� g2C�D'� �C#�,��7.6 R",G `F��}� o2c� �4�) Q67 ���� RGH ��G���� ��,>�� 2�D� �i 
d�e� g�Ff 534.  

 8�9��e� �C6D� - 3p���� g��G ;�25�$� �J:*LCO Rb����6� GH9 ��G���� ��,>�� ]25��� �i  b�[�� ]pDTMF . �J:*
 8�9��e� �C6D� - 42D�'� 3p���� g��G ;�25�$�LCO RGH ]��>�� ]25��B �i CMS 3p�� 12D� ����� b�* �a�f 

`F��}� o2c� �4�) . 8�9��? �C6D� ��G���� ��,>�� ;6�,�$� �J:*LCO 12D� Q67 42D�'� 3p���� g��G �C6D� ���G ���� 
}� o2c� �4�/� 3p��`F��(   � Rb�* �a�f K�G ]25��GH d�e� g�Ff ��G���� ��,>�� 2�D� �i 524 ! - j���� ]27 
`6Y� b������ 8�9��? . ���* ��G�a ��,� 2�D� ��2>7*LCD R`F��}� o2c� �4�) 1��,�$� Q67 g92,�� @Cx�B GH 

;D>�� - 3p���� 12D� ����� b�* �a�f ]25��� �i ���67 "mptime"����  1�)��*SDP.  
 ����� 1�m� `6B �C�G*LCD ]�&9i .74 @6DB DTMF 9��D'� %�[ RFC 2833:  

 v=0 

 o=- 4723891 7428910 IN IP4 128.96.63.25 

 s=- 
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 c=IN IP4 128.96.63.25 

 t=0 0 

 m=audio 1296 RTP/AVP 0 8 105 

 a=mptime:10 20 - 

 a=rtpmap:105 telephone-event/8000/1 

7 X+a+�* ]�&9i ]�25�$� @7 8���6D'� @� 2Bt� Q6DTMF 9��D'� %�[ RFC 2833 ������� ���� RITU-T J.161.  

2.7.6   ��D����� 3�F l� x!�.�� JZ��� y�_�� 3��
�� 
���P� T.38  

 8�=���<� b�i @� �4�/�� 3p��� ��t�� b��F�� 9���T.38� �6D�B �C�G ]25��B �
�� =���<� WF� ]�25�$��  8�)4�/��
��DC��� . ����7.6	+7i .  

 8�=���<� ����� ]t6��B*T.38 ����>B2�� ��2e� ��7�>� �6D�� ���? 8�9���7� g�7��� )D-QoS .(8�=���<�� �C�B ��2>7* 

T.38  ]�25�$� ~D�B*D-QoS R">�8� ]��>�� HxB �i CMSK���[ - R9���7(� -   Q67i 2[ ®4h)LUB( @� 8��6��'� R
E�7 8�=���½� j��>�� T.38 M: �[( ;&* - bB2���� ���[ - S�) j��� E�D� y�?���� ��^� �>�D� 3p�� g��G - 

 8�=���<�T.38 . ]��>�� KG�DB �
� 3p���� 12D�*CMSR ��6�/N��� �B�a @7 ��:* %�^���� ��: . ]��>�� �6) �J:*CMS 
���<� M: bB2����� �[( ;&* - ��G���� ��,>�� 8�=T.38 ��i �B�a @7  MDCX 3p���� g��G ��G R������� WF� ]�25�$��

8�=���½� ��25��'� T.38 R%�^���� �s��F'� *i `6Y� b������ 8�9��? - �[��� g42Y� RGH 4*2[ - ��/� �i 
49���D-QoS,��$ �¢ y?�'� ��.�J:* ³  /'� @� %6a ���6� Q67 g94�& ����c� ������� @/� ��MTA E�7 Q67 1�
06� 

 Rj���GH ]��>�� ·N>B �i CMS ��/'� M: 2B2P� ������� �B�� S�D� b�[��* %6��� �
� ���6� Q67 g94�& g2B2� ����� 
MTA ��h� - MDCX.  

 ��G���� ��,>�� �i 2��/F GH 8�=���<� L92� T.38 Q67i 2[ ®4h �¢��[ - (LUB)��i b�,��B �C>�[  CRCX*i  
MDCX �C�,�� ��/� ��2>7 "image/t38"�C�,�� 8\�?� �J: (: ���6�� "image/t38" �4�/�� Q67 E*�F��� =���: �B�a @7  .

�C�,�� 842[ �J:*"image/t38" ��h `6Y� b������ 8�9��? - \FN��� �,B�a ��9���7�� ",G  CRCX��i *i  MDCX RGH 
��7(� - ��G���� ��,>�� Hx� �i 
#2>7 Q67i 2[ ®4h �¢��[ - R9�(LUB) 8�=���<� ����� RT.38 g42Y� 3p���� g��G - 

",G .�p9 b$�B 2& 2�D��� S���� �i H�* ��T.38 Q67 `6Y� =�2>�� b�)* @� �¢ y?�'� 3p���� g��G @� 1�ai 3p�� g��G H� 
 ������� 	42� �
�� �0>��J.161 ��G���� ��,>�� ��G R/F GH�  ]�25�$( �¢��[ - 9���7(� - 	
� 1�ah� 3p���� 8���G Hx

2
,'� 	�k� - j��>�� E�7 .�+DG ��>� ��/�$* 3p���� g��G 1�a - �6C�Y� g4�Bt�� .72� S�) j��� E�7.  

3.7.6   V��8��� *�� v��
���IPl�7����� k
8���   

 ���>D�� �G�BIP��� ���* �B�a @7 @B2�D��� 
F>'�* 2�D��� b��� . 1*�>� ��i - R~���6D'� ~��� Q67 1�
c� .�B �'�[*
 ���� b����)b���� bB2D� ��i bm�( RGH 2�D� b���� b��* �G�B �i M: ��: �C���25�$� ��G���� ��,>�� b���� �i 

 ���>7 42� 2B2�IP
F>� *i 2B2� 2�D�  ��2�D� ��2B2� ��b������ S
� �i M: ��:* .i ¶[( b���� bB2D� ��i 1��,�$� �
 R�4�/�� Q67 E*�F��� bNFB 2& �¼ R2�D� b���� ���* �*4( B ���>D�� ��[+� b��IP �[ R~���c� @B2�D��� 
F>'�* 

W/D�� *i �B9�� M: ��D¤ @� "#�$��� ;�27 �J:.  

7  ��������	
���
� ����� � ����
�   

 1�)��*��� 
F>BMGCP/0�6� ����� ����� 8+��D� �7�C� b/f - "#�$��� ����� - . .�49* ��i @� 8+��D'� ��d��* 
`��t�: .���*h� @� �� i ����¡ 2���*:  

•  b���� =�N�: (CreateConnection)�  
•  b���� bB2D� (ModifyConnection)�  
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•  b���� S
[ (DeleteConnection)�  
•  ¹�6�� %6a (NotificationRequest)�  
•  ��¹�6 (Notify)�  
•  ��G���� ��,� ��&2� (AuditEndpoint)�  
•  b���� ��&2� (AuditConnection)�  
•  �B9�� =2��� g4�7: (RestartInProgress).  

��G�a ��,� M: =�2>�� b�)* ��6$�B M*h� �D�9h� ���*h�* .=�2>�� b�)* M: ������� K6$�� ¹�6���� ��i* . @/�*��xBi b$�� �i 

[ ��i �������,G* b���� S �� - 42­ �� �'6.3.6 .Bi b$�B �i =�2>�� b�)�� @/�* �� R��G���� ��,>�� M: ��&2��� ���i @�

\?i* ��=�2>�� b�)* M: �B9�� =2� g4�7: ��i ��G���� ��,>�� b$�� �i @/�.  

1.7  ��� ���  

* R���*h� �D�� �6D�B �C�G R��D��B 2& ��i ��$i9 @� ���*h� b) ��d��g9*4 ��.  
* R���*h� �D�� �6D�B �C�G R��D��B 2& 49 ��$i9 @� 4*4��� b) ��d��*�g9*4 �.  

 ��$ \�^� �¤* ���7 X��9 ��>�� �C�G b
FB R��
� ��$i �7�C� �¦�� Q67 g9*2�� S��*i* 8��$i��� �FN�*)R*i 
B9��?R��g2�[* ��$ \�^� �¤  .(»9�G ���� g9*2�� ��* @7 8��$i��� b
F�*.  

 1�)��*��� ]25��B*MGCP ~� K�C�& �*���� �6��D� �B�� S�D� 1* 9999999994*4���* ���*h� ~� "��6�  . �FNB*
4��� ��$i�� ���/C) 9�/B* ��h� ��$i�� ���/C) �6��D'� �B�� S�D�.  

2.7  ��N� ��6F
  

@� ��h� ��$i9 ��d��:  
•  � S�D�* Rr�6�'� bDF�� *i =���<� 42� ��i ��$ R����: =���<� K���� %6�B ��� ��G���� ��,>��* R�6��D'� �B�

1�)��*��� �5��* MGCP�  
•  �C6D� �C�& K�,D� �C6D� .$� @� �F�n� 8�C6D� ��$i �7�C�.  
*��³  S*�c� ��Ds�� ���0�� \v ��h� ��$i9 - ���/� b) ��/� R{�?i ��D��� \B�D� K�6� *i RW/D�� �)
B .

 �
� ���>B** R.�,��* 8�C6D'� Q67* 1�DGh� Q67GH g\�/�� S*�c� 8��9�,'� b) Ç�D� �i )���+��$(� ( S*�c�*
 g\^
��)���+��$(� \v(�B*���� ��i Q67 R�����)�� ¨�
)* R.  

1.2.7  ��N� ��6  

@� ��h� ��$ ��d�B:  
•  �r�6�'� bDF�� .$�  
•  ��6��D'� �B�� S�D�  
•   ��,>�� .$�)>����, ( ��h� 
F>� �i `^�>B ��� ��G����) ��,>�� .$� R=2��� g4�7: 8��6C7 *i 8�^�6���� -)��,>�� (

��h� 92
� ��� ��G����(�  
•  1�)��*��� �5��.  

 8�¤ b$+$ �¦�� Q67 �D�9h� 4�>��� 	
� �FN�*ASCII ��v��F�� 8�C��� �i R8�v��G ��>�� b
F� H��6� �6��& ASCII 
(0x20)*i  ���*2P� (0x09) .*">�8��+��G ��2'� 34�5'� ]25��� �i  �v��G ��ASCII2[�*  �� ��i 2�� R",GGH ��/� �i 

{�?i ��v��G 8�¤ ���G ]25��� ��� b#�$��� \�F� Q67 g94�&.  
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1.1.2.7  �'����� %��=N� 1
4&  

 8��Ff �¦�� Q67 ���6�'� 1�DGh� �FN�ASCII\�) S�[i �D�9i @� * g/ g\^� *i)GH ���0�� \v 8��9�,'� ��/� �i 
S*�c� ��Ds�� (1*2P� - 42Y� �0>�� Q67 6:  

 %�7W�J.162/6 5 �'����� %��=N� 1
4&  

�
�
�  ����
� 

��^�) Q��3S CRCX 

��^�) �
'<) MDCX 

��^�) ~', DLCX 

h��B) k�� RQNT 

h��B) NTFY 

	���� 	XF3 b��') AUEP 

 b��')��^�) AUCX 

	
��R Q'B!� E0��S RSIP 

������� 	
� @� ��6�,��� V�� - g2B2� 1�DGi 2B2� @/�* . b�& g2B2� 1�DGi ]�25�$� R���B�k E��vh R]t6B 2&*
������� 	
� @� �5�� - ��9��&: .S�c�� i2�� S�[h� ��7��9 g�FN� ���B�z��� 1�DGh� �B�� �B�D� `^�>B* X 

)bm� XPER.(  
*GH��i b�,��B �
�� q�2'� ]*25'� Q67  ���+DG @Cx�B ��B�k ���d�? 2�DB �i)  d�e� g�Ff511  ! S�D�� \v 2B2� 

K�67.(  
2.1.2.7  ������� ���9 ��=���  

4*4���* ���*h� ~� "��6� 8+��D'� �B�� 8�G�D� ]25���.  
 @Bt�[ q�2'� ]*25'� .72B*)~v��G (' ~6
F>� ~�¤�`6B �C) �6��D'� �B�� S�D:  

•  8+��D'� 1�$9�� �6D�B �C�G �6��D'� �B�� S�D' `¤� t�[�  
•  8+��D'� 1��,�$�� �6D�B �C�G �6��D'� �B�� S�D' `¤� t�[.  

 ~D� q�2� ]*2¥ M: �6$�'� ���*h�� �6D�B �C�G 8+��D'� �B�� 8�G�D� ��G R®4i 20)*GH[�* 8�G�D� ��/� �i  g2
 q�2'� ]*25'� - ��C/0�B @B
�� =�2>�� =+)* �7�C� b?�4 8+��DC6� 2�i Q
&i 1��a) ����5.7 .( 34�5'� ��G ± @�*

C#�4 ��>/� ��2'�R�� �B�� S�D� y0F� R�a���� R¨�J* g9�/'� 8+��D'� �N/� �i Rb$�'� =�2>�� b�)* @7 ��>�� �^� 
�6��D'� .8�G�D� ���>� �i 2��������� 	
� ����� 1�� L9�? H,B =�2>�� =+)* ~� 	
� 8+��D'� �B�� .  

 ~D� q�2� ]*2¥ @� �6$�'� ���*h� H�C´ �6D�B �C�G 8+��D'� �B�� 8�G�D�*GH Q
&i 1��a g2[�* 8�G�D� ��/� �i 
 8+��DC6� 2�i) ����5.7 (K��: ��h� b$�B �
�� =�2>�� b�)* @7 ��>�� �^� . @�*C#�4 K>/� =�2>�� b�)* ��G ±R�� 

 R¨�J* q�2� ]*2¥ @� g9�/� �6��D� �N/B �i R�6��D'� �B�� S�D�* ��G���� ��,>�� ��2�� .$� ���)��� ���D�$(��
�6��D'� �B�� S�D� y0F� R�a���� . 	
� j��� L9�? H,B =�2>�� =+)* ~� 	
� 8+��D'� �B�� 8�G�D� ���>� �i 2��

������� .*C#�4 @/� �� S�D� y0F� ¨�J* 9�/� 49 ]+�$� 9�Df: �N) R	9*2� Rq�2'� ]*25C6�)8�G�D� ( �B��
 �6��D'�)8+��D'�.(  

�B�N7 ]�&9i �D�� Q
&h� ��2[ �6�6�� �C6D'� �B�� S�D� �FNB* .g�f��� bDF�� \FN� 2D� R��h� ��$i - RudB ��*.  
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 �*���� .�& 8+��D'� �B�� 8�G�D'* ~�1* 999999999.9�F�i 8+��D'� �B�� 8�G�D� ]25��� (i `^�>B*  ����#�2��� .
��#�2��(� 9�F�h� b��k .�B* ��C&��� �C�,�� Q67 �*����� t/��B* .*/F GH1�)��*�6� ���) ]�,B  MGCP g4�7�� 


�� ������ ��h� p�°: 2D� �#�&4 o+l @� b&i b�& �6��D� �B�� S�D� ]�25�$��B�}� S�D� K�G ]25�$� �.  
3.1.2.7  `���� V��.��� D�78�� 3���� ��=���� ��-8�� ]6� 1
4&  

,G* R¸*��/�: 2B�� @B*�>7 �¦�� Q67 =�2>�� =+)** ��G���� ��,>�� =�¤i �FN� �� �,�l��� - 42­ �� �'RFC 821 . 	
� -*
� K� "��� �
�� ]��>�� �B�� ��2�'� .$� S�DB @B*�>D�� %��P� S�DB �C>�� R��G���� ��,>���Bh� - g42­ ��G�a ��,� �B�� 

]��>�� ¨�J .*GHS*�c� ��Ds�� ~���0�� \v =����� Q67 ~���/'� ��/� �i .  
 1*2P� - =�¤h� 	
} �(�m� 4�B*7.  

 %�7W�J.162/7 5]6/� 1
4�� %�R�   

aaln/1@ncs2.whatever.net   ��K�%#!� \�?T!� W�1 c�'A� L/'YA� � ncs2 	:B�!� � "Whatever"  
Call-agent@ca.whatever.net   	:B��! Q�'T!� ��Z/"Whatever"  

� ��� ���	
 ��
 ����� �����
� �
 �������� ����� ��	� �!"#$� %������� �&� '� ()*+:  
 Call-agent@ca.whatever.net:5234 

]25��B R
F>'� .&9 1�Fv: ���[ -* =�2� b�)* 
F>� MGCP %�^���� 2727 . �dN� b���F��� @� 2Bt� Q67 X+a(� @/�*
 - ��G���� ��,>�� =�¤i1.1.6.  

4.1.2.7%���&�[�� �0?$ 1
4&    

 ��[��F'� �C6/�� �¦�� Q67 1�)��*��� �5�� �FN�"MGCP " .$� 2B2� @� K�,DB �
�� R�5�>�� .&9* »��G ���,DB ���
��P� ���'��  `"NCS"���� ���� �5�� .&9*  ` .C&9 ��d�B* ���B���l �5�� .&9* ��,�* ����#9 �5�� .&9 @� ~�5�>�� .
C&9 �FNB* ��~B�N7 @B42D� �B���m��* ����#��� ~�5�>�� .��P� ���'� �5�>� ������� 	
� 	42� �
�� .&���*� ` 1.0.  

*GH6B �C) ������� 	
} 1�)��*��� �5�� \FN� `:  
 MGCP 1.0 NCS 1.0 

 =tP� \NB*"NCS 1.0"��P� ���'� �� �
� �i M:  `��NCS 1.01�)��*�6�  MGCP 1.0.  
*GH��i b�,��B �
�� ���/�� Q67  �� 1�)��*�� �5�� H�( B KC72 �4�B �i d�? 4����) d�e� g�Ff528  !  �5��

�C#+�� \v 1�)��*��.(  

2.2.7  ��+���� ��6F  

��$i ��d�� ����,� ���,D� Rg2[�* g\^� �¤ @� 8(�c� .�D� - ��d�� R�C6D� .$� @� 8�C6D'�  (:) �C�&* »��G*
�C6D'� .S*�c� ��Ds�� ���0�� \v b�� ��C�&* 8�C6D'� =�¤i �i 2�� .1*2P� - S�D�* 8 �i @/� ��� 8�C6D'� 

���*h� - 2���.  
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 %�7W�J.162/8 5��+���� ��
��&  

����
�� �� ����
� ���
�� ���� 

0� Lu#��i ��<tS26  K n^�!� �P3�. 
Q�'T!� 	
�5 ~�<�  C  �	
��� y� 	�����! "# z/�2#) 32	�  . 	
�5 
���<� 8��F)

	�%�� ��FZ ��!/ ��u�Z Q�'T!�. 
��^�#!� 	
�5 ~�<� I  �	
��� y� 	�����! "# z/�2#) 32	�  . 	
�5 
���<� 8��F)

�^�#!�	�%�� ��FZ ��!/ ��u�Z �. 
h�BA� 8��:!� N b�T!� � D	
�5 ~�<�RFC 2821 9�/ 	���B#�� 	���� 9� n!�� D

� �%Z D4?T� ���i -u%:� 8�:
 '�/ Dk!�X!� 8��:!� 8�'�� ���:  
Call-agent@ca.whatever.net:5234. 

k�X!� 	
�5 ~�<� X  �	
��� y� 	�����! "# ���� z/�2#
 32	� .  
���� ��^�#!� 
����� L n^�!� �P3�.  

��^�#!� ����� M n^�!� �P3�. 
	i��XA� 6�',M� R n^�!� �P3�. 

���tv� 
�B�� S n^�!� �P3�. 

	%���A� WX$ D 	%���� WXYA �"3 e?�).  
	P,uA� 6�',M� O n^�!� �P3�. 
��^�#!� 
�%�<� P n^�!� �P3�. 

kB�!� E�?t E  n^�!� �P3�. 
0'�� 	���X!� 	XFT!� 	
�5 ~�<� Z b�T!� � D	
�5 ~�<�RFC 2821 �xBF<
 D	���B#�� 	���� 9� n!�� D

 -�
����"@" 	XFT!� G45 `i Wi�) U4!� c�'A� L/'YA� 8�'�� ��� ¡ 
	���X!�. 

��FT!� 	
�5 
���<A 0'� C"�� 	���X!� ZM  �	
��� 	�����! "# ���� z/�2#
 16	� .  
0'�	���X!� ��FT!�  ZN  �	
��� 	�����! "# ���� z/�2#
 16	� . 

	i��XA� 
����<A� F n^�!� �P3�. 
�2�� � 	g�<A� Q n^�!� �P3�. 
6�',M� n�Z T n^�!� �P3�. 
6�',M� 
I�, ES n^�!� �P3�. 

0��A� 	
�5 ~�<� DQ-RI n^�!� �P3�. 
Q'B!� E0��S 	F
�� RM n^�!� �P3�. 
Q'B!� E0��S 	�x� RD U��� 0'� 	��5 C�� �?�� ¢��@!� 9� 0'�.  


��'F!� A n^�!� �P3�. 
	%�'A� ��T!� VS n^�!� �P3�. 


��X<� E',�! �2, C"��  (�Z�)/�!�MGCP MD n^�!� �P3�. 

8�C6D'�*(  ����*h� b) - g9*�x��� g4���� ��/ . 1*2P� E�DB*9h�* 8�C6D'� ~� %[�
��� ���* . S�c� \NB*
M M: "`��t�: " S�c�*O M: "�9��? " S�c�*F M: "X�>¼."  

                                                      

26    0� Lu#��i ��<tS 	%�<�(ResponseAck) � �B) �3.6I 
u��<A� 	
�5 
���<� 8M   �T!�@� � �xP)API . 8/4?TA� ��#� 8� z�l/
�?�#$ �2£. 
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 %�7W�J.162/9 5����N� �� ��+���� G@��&   
���
�� ���  CRCXMDCXDLCXRQNT NTFY AUEP AUCXRSIP 

0� Lu#��i ��<tS  O O O O O O O O 

Q�'T!� 	
�5 ~�<� M M O F F F F F 

^�#!� 	
�5 ~�<��� F M O F F F M F 

k�X!� 	
�5 ~�<� O O O M M F F F 

���� ��^�#!� 
����� O O F F F F F F 

��^�#!� ����� M O F F F F F F 

	i��XA� 6�',M� O
�(  O

�(
 O

�(
 O

�(
 F F F F 


���tv� 
�B�� O
�(

 O
�(

 O
�(

 O
�(

 F F F F 

h�BA� 8��:!� O O O O O F F F 

kB�!� E�?t F F O F F F F O 

	P,uA� 6�',M� F F F F M F F F 

	%���A� WX$  O O O O F F F F 

��^�#!� 
�%�<� F F O F F F F F 

0'�� 	���X!� 	XFT!� 	
�5 ~�<� F F F F F O F F 

	���X!� ��FT!� 	
�5 
���<A 0'� C"�� F F F F F O F F 

	���X!� ��FT!� 0'� F F F F F F F F 

A� 
����<A�	i��X F F F F F O O F 

�2�� � 	g�<A� O O O O F F F F 

6�',M� n�Z O O O O F F F F 

6�',M� 
I�, F F F F F F F F 

0��A� 	
�5 ~�<� F F F F F F F F 

Q'B!� E0��S 	F
�� F F F F F F F M 

Q'B!� E0��S 	�x� F F F F F F F O 


��'F!� F F F F F F F F 

A� ��T!�	%�' F F F F F F F F 

(�Z�)/�!� 
��X<� E',�! �2, C"�� F F F F F F F F 

'�<B!� ��^�#!� n^�/ O O F F F F F F 

�(  h��B#!� k�� � 8�#
���� 
���tv� 
�B��/ 	i��XA� 6�',M� �#%�<� .	=��� 	�i�FA� �N��F!� �#<#� D8�#%�<A� 8�)�5 y�?=� �\S/ . �%��/
) ���/fi b�<#
	=��� �#<#� 	�i�FA� �N��F!� 8� k�� 	
�5 ~�<� ��M� 9%J#
 ��'T� �#%�<A� �)�5 (�?=S �<
 D��^�) (/�T. 

*">�8�C#�4  �� 2�� ��B9��e� 8�C6D'� b�& ����t�<� 8�C6D'� =�2>�� =+)** ��2'� 34�5'� �G�� �iK�i GH /F 34�5'� �F| 
X���� ]27 ���[ - ��2'�������� 	
� .  

 ����� 4�27: 2>7 Rg2B2� 8�C6D� ���k M: �*
F>'� L��[� �J:* MGCP�+m� 2B2�R 8�C6D'� 	
� �B�� �B�D� .} `^�>B 
 �6�6���� i2�� =�¤d�"X–"  *i"X+"bm� R:  

 X-FlowerOfTheDay: Daisy 



66  �������  (2005/11)  ITU-T  J.162  

 r i2�� ��� 8�C6D'� =�¤i*"X+" ����t�: 8�C6D� 8�2B2� `� .*GH7 ����t�: �C6D� 2B2� b�,��� ��� ������� Q6 
(  ��4�� �i KC�G ��>/ d�? 4���� ) d�e� g�Ff511  !K�67 S�D�� \v 2B2� .(  

 r i2�� ��� 8�C6D'� =�¤i*"X–"� ���[ \v 8�C6D� 8�2B2� ` . L�[ \v �C6D� 2B2� b�,��� ��� �����6� @/�*
(  �'� ¨6� b��z�� �i KC�G ��>/���d� �C6D.  

 ��,�� ��/B ���B�z��� 1�DGh� �i ��[+� `^�>B*XABC ��,�� ��/�G ���B�z��� 8�C6D'� ��i RX-ABC.  
 `^�>B R�?� j���: d�? �i *i �7�>¼ �C6D� @Cx�B 8�C6D� ��$ b�,�$� �J:* �4�B �id�e� g�FN� b�,��'� ���/��  �m)h�

2B2� ���D'� d�56� .&h� d�e� g�Ff*2B2� b �� `�510  !1�)��*�� d�?  .C#�4 @/�* ��`,�6D� y� 32,�.  
1.2.2.7  !��� ���6�' 
��T��  

 - S���'� 	�k(� `l+m�� 1�
�(� .��>� .72� 4��� ]+�$�� 9�Df<� �C6D� ]25���7.7 .�C#�& Q67 ���� `�* " 8�B2�
g2)n� �6��D� �B�� S�D� "b���G ��>�� b
F�.  

 b) ��d�B*"2)n� �B�� S�D� {2� " @B427 @� ��:* R"�x��� g2[�* �6��D� {2'� @Cx�B ��2>7 R��N7 427 @� ��:
{2'� - ~��CN'� Q67h�* ®4h� �6��D'� �B�� -�D� ��F
B Rb�* �a�f �C�>�� b
F� ~B�N7.  

49 ]+�$�� 9�Df< 1�m� `6B �C�G*:  
 K: 6234-6255, 6257, 19030-19044 

2.2.2.7  G���� ���9 b���  

K,6ai �
�� ¹�6���� %6�� ¹�6�� ��i "��B %6��� �B�� S�D� .* ��B�N7 ;$ �6�6$ %6��� �B�� S�D�*/F GH p*�z�B 
 �6�6��� 	
� 1�a32�¤  .��C&9 .�,) W��* b$+�) 8��6��� �B�� 8�G�D� �9�,�* . �6�6��� tz�*"0" @7 9��?½� 

��� ���c� - g�C��'� o�2[h� ( B ¹�6�� %6a 2D� ���G b�,�$� 2& ��/) ����2.3.6.(  
3.2.2.7  "�h� 3������ ��
��P  

b����� �6D�B �C�G ����25�$�� ������� =�2>�� b�)* �6/B ��� ��6�^N��� 8�C6D'� `6Y� b������ 8�9��? �
� . 	
�*
`� 8�C6D'�:  

•  6/�� �¦�� Q67 g�FN'� R����l `6�'�� 3p���� g��G ��[��F'� �C"p"����,� ���,D�   (:)���N7 427*  
•   �C6D'� \FN� �,B�a 1�� - �4�) b/� ����l `6�'�� 42D�'� 3p���� g��GLCO��[��F'� �C6/�� �¦�� Q67 g�FN'� R 

"mp" ����,� ���,D�  (:) �,B�a 1�� - b?2� b/� 2[�* b?2� H� Rb�* ��f *i �B�N7 4�27i �C#�&*
\FN��� .g2[�* �a�,>� �6��G ���6� ��� �C�,�� @7 3p�� g��G b) �C�& b
F�* .*GH��/B �i   - b?2� 1*i

427 �C#�,�� ��B�N7��.* GH427 ��: ������� 8+?2'� ��/� �i  ��B�N7 ���b�* �a�f ��:*  
•   ������� - 42­ �� �C��[ ��^x�(� ���p9��e -�c� .$(�ITU-T J.161 �FN'� R��[��F'� �C6/�� �¦�� Q67 "a" 

����,� ���,D�  (:)8�¤ �6�6$* .~� b
F�� ��z�$ R.�& �C#�& =�2>�� b�)* 42[ �J:*  �6��F� .�,�� 	
�
�a�,>� . 1�)��*���� �6D�B �C�G*RTP RGH ���'� - �G�D'� \FN��� =�¤i ]�25�$�� ��DC��� 8�)4�/�� 2B2� 

��P� `��AV 1�)��*�6� RTP) RFC 1890( �¦�� {2� �6z�'� \FN��� =�¤i *i RIANA \FN��� =�¤i *i R
 ������� - �G�D'� *i H���C) ����: 1�Y�ITU-T J.161. 2B2� "C>) �6z�'� ��DC��� "#�$���* MIME GH 

 LJ�C>�� ]25��� �i"<MIME type>/<MIME subtype>"R - �C) "image/t38" .**��� .72� �d� Bi��x 
2�� �G*�D'� {�?h� 1�/fh� �����G�c� 8�)4�/�� =�¤i @�  

•   ��[��F'� �C6/�� �¦�� Q67 g�FN'� R{2
�� =�^�: �C6D�"e"����,� ���,D�   (:) �C�,��*"on" *i "off"�  
•   ��[��F'� �C6/�� �¦�� Q67 g�FN'� R��2e� "  �C6D�"t"����,� ���,D�   (:)&�� g�FN'� �C�,��*�~B�N7 ��$ ~C  
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•   ��[��F'� �C6/��� g�FN'� R;C
�� ;�) �C6D�"s"����,� ���,D�   (:) �C�,��*"on" *i "off".  
`� ����>B2�� ��2e� ��7�>� ��25��'� `6Y� b������ 8�9��? 8�C6D�*:  

•   ����� �B�� S�D�D-QoS ��[��F'� �C6/�� �¦�� Q67 �FN'� R"dq-gi"����,� ���,D�  :) ( ;$ 8�¤ �6�6$*
 M: ��427 b
B �B�N78 R8�¤  @� ��n� �B�� S�D' b��,'�32 ������� �B�� S�D� ��/�� 42[ ����  

•   49��� tz[ �C6D�D-QoS ��[��F'� �C6/�� �¦�� Q67 g�FN'� R"dq-rr" ����,� ���,D�  (:)8�¤ �6�6$* . p��*
 b
F�� ��z�$ ���c� 	
� -* R.�& �C#�& 2B2��a�,>� �6��F� .�,�� ~� .1*2P� - �>��� �>/C'� .�,��* 10�  

 %�7W�J.162/10 5!
��� _d@ �+��� ]�2   

$���%�  �
��  

sendresv  WF� (���v� G�|� � ]2�� 

recvresv WF� (�BF#�I� G�|� � ]2�� 

snrcresv (�BF#�I�/ (���v� �5�|� � ]2�� 

sendcomt  � L�]#!I�WF� (���v� G�|� 

recvcomt WF� (�BF#�I� G�|� � L�]#!I� 

snrccomt (�BF#�I�/ (���v� �5�|� � L�]#!I� 

•   ��[��F'� �C6/�� �¦�� Q67 �FN'� R49�'� �B�� S�D�"dq-ri"����,� ���,D�  (:)*  b
B �B�N7 ;$ 8�¤ �6�6$
 M: ��4278 � ��n� �B�� S�D' b��,'� R8�¤ @32 �49�'� �B�� S�D� ��/�� 42[ ���  

•   ��[��F'� �C6/�� �¦�� Q67 �FN'� Rtzc� 2
,�"dq-rd" ���>7* ����,� ���,D� IPbl�¼ �È Q67 �FN�   \FN��
 ���>7IP��G�a ��,� .$� - ��2�'� .$�� ��e� =tz6�  .��B9��? K�,D� �i p�� tzc� 2
,�* ����,�  (:) 8�¤*

 b
B �B�N7 M: ��4275  
F>� .&�� 8�¤UDPK��25�$� ~D�B �
�� .  
`6B �C) ���FN� @�h� E��vh ����25��'� `6Y� b������ 8�9��? ��C6D�*:  

•   \Fz��� ������� �FN�RTP ��[��F'� �C6/�� �¦�� Q67 "sc-rtp"����,� ���,D�   (:)8������� �6�6$* \Fk RTP 
	��4i 42Y� �0>�� Q67 .�* ���c� 	
� -* R.�& �C#�& 42� �i p�GH�6��F� .�,�� ~� b
F��  �g2[�* �a�,>�  

•   \Fz��� ������� �FN�RTCP ��[��F'� �C6/�� �¦�� Q67 "sc-rtcp"����,� ���,D�   (:)\Fk 8������� �6�6$* 
RTCP	��4i 42Y� �0>�� Q67  . ���c� 	
� -* R.�& �C#�& 42� �i p��*GH� .�,�� ~� b
F�  �a�,>� �6��F�
g2[�*.  

\Fz��� 8������� b$+$ H���* RTP *RTCP ������� �B�^6�� 27��,��:  
   \Fz��� �������=  ]��,��$(� ���p9��?[ "/" ]\Fz��� ���p9��?[  
   ��,��$(� ���p9��?=  1*( ALPHA / DIGIT / "-"/ "_" )  
   \Fz��� ���p9��?=  1*( ALPHA / DIGIT | "-" / "_" )  

 ª�[ALPHA* DIGIT - ���G�D� RFC 2234.  
*�7� GHg42D�� \Fk 8������� �G�� ��2>7 g9*�z�� \Fk 8������� ~� *i \Fk ������� b?�4 M: 8�v��G 1�$9: .  1�m'�*

\Fk 8������� �C#�&* \Fk ������� j���: ~�B �����:  
 sc-rtp:62/51;60/50 

����� - ]2,�*�� ITU-T J.170 ��C72� ��� \Fz��� 8������' ��6DF�� �C#�,�� IPCablecom.  
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�6��F� .�,�� ~� b
FB 8�C6D� g27 2��� ��2>7* .*GH�C�& +� �C6D� L�94: ��DB �i   d�?)d�e� g�Ff 524 ! ]27 
`6Y� b������ 8�9��? - j����(.  
`6Y� b������ 8�9��? �6m�i @�*:  

 L: p:10, a:PCMU 
 L: p:10, a:PCMU, e:off, t:20, s:on 
 L: p:30, a:G729, e:on, t:A0, s:off 

 �^����� R��2e� "C>� �B�N7 ;��� �C�,��*"20">Cs �D� R �� ��,�$iIP��9�2,�  1 R��2e� "C>� �B�N7 ;��� �C�,�� ��i R
 �^�����"A0" ��,�$i �D�G RIP��9�2,�  5.  

D>�� �7�C� 2B2� p��*2B2� 8�D>� 	
� 8� .����,� K�,D� ;D� .$� @� 2B2C��� 8�D� ��d��*  (:) 8�D� .�& �C#�&*
�a�,>� b���G ��>�� b
F� .*GH ~�C���� ;D>�� .$� i2�B �i "x+"*i R`��t�: 2B2C�� �6D�B �C�G R "x–" �6D�B �C�G R

`��t�: \v 2B2C�� .`��t�: 2B2� ;D� ����� ;6�,�$� �J:*(  �S�D� RK�67 GHH� ��h� �G�� �i   d�? ����) d�e� g�Ff
525 !`6Y� b������ 8�9��? - S*�D� \v 2B2� .(  

4.2.2.7 ��
7-��  

��,�&2� 2>7 ��G���� ��,>�� 8�92,� =�2>�� b�)* .6D� 8�92,�� �C6D� . b������ 8�9��? \FN� M: 2>��B 8�92,�� \FN�*
'� 8�C6D'�� �6D�B �C�G `6Y��C�>�� �)��N .�C#�& Q67 8�92,�� �C6D� bC�N� �i @/� R¨�J M: �G�s<��*  �C72'� ]p����

�C72'� %���$h�� �C#�&*.  
`� ��25��'� 8�C6D'�*:  

•   ��[��F'� �C6/�� �¦�� Q67 g�FN'� R����l `6�'�� 3p���� g��G"p"����,� ���,D�   (:)��N7 427* . 2B2� p��*
�� Q67 {2�427 �¦�b�* �a�f �C�>�� b
F� ~B�N7 @B  

•  ��^x�(� ���p9��e -�c� .$(�R ��[��F'� �C6/�� �¦�� Q67 �FN'� "a"����,� ���,D�   (:)8�¤ �6�6$* .*GH 
 ������� - �G�D'� ��G�c� =�¤h� ]�25�$�ITU-T J.161 .R.�& �C#�& 42� �i p��*  ��z�$ ���c� 	
� -*

~� b
F����a�,>� �6��F� .�,��   
•   8����6�/��� j��>�� E�7)����m�� - ��� ��i( ��[��F'� �C6/�� �¦�� Q67 �FN'� R"p"����,� ���,D�   (:) 427*

��N7 .�b�* �a�f �C�>�� b
F� ~B�N7 @B427 �¦�� Q67 {2� 2B2� p��*  
•   ��[��F'� �C6/�� �¦�� Q67 g�FN'� R{2
�� =�^�: �C6D�"e"� ����,� ���,D  (:) �C�,��*"on" {2
�� =�^�: ��) �J: 

C72�R��  �C�,�� *i"off"�W/D�� ���[ -   
•   ��[��F'� �C6/�� �¦�� Q67 g�FN'� R��2e� "  �C6D�"t"����,� ���,D�   (:) �C�,��*"0"�J: ³   ��2e� "  @/B

C72�������2e� "  .74 Q67 {�?h� .�,�� b) 12�*   
•   �C6D� ��[��F'� �C6/��� g�FN'� R;C
�� ;�)"s"����,� ���,D�   (:) �C�,��*"on" ;C
�� ;�) ��) �J: 

C72���R �C�,�� *i"off"�W/D�� ���[ -   
•   ��[��F'� �C6/��� g�FN'�* ��G���� ��,>�� 	
� ��C72� ��� o�2[h� ]p9"v"����,� ���,D�  (:)  =�¤d� �C#�& ±

 ��C72� ��� ]p����a�,>� �6��F� ��>�� b
FB ���* .��p��� `� g42­ �C�& 1*i ��/�$* ���G���� ��,>6� %�^����  
•   ��[��F'� �C6/��� g�FN'�* ��G���� ��,>�� 	
� ��C72� ��� b������ %���$i"m"����,� ���,D�  (:)  �C#�&*

�C) R�a�,>� �6��F� ��>�� b
FB ���* R��C72� ��� b������ %���$d� - ;G�7 7.2.2.7.  
•   ��[��F'� �C6/��"dq-gi"��C72� ����>B2�� ��2e� ��7�� ;��) �J:   
•   ��[��F'� �C6/��"sc-rtp" \Fk 8������� �C#�&* RTPWF� ]�25�$�� R�a�,>� �6��F� ��>�� b
FB R \FN��� �C) 

�`6Y� b������ 8�9��? -  
•   ��[��F'� �C6/��"sc-rtcp"���� �C#�&*  \Fk 8���RTCP]�25�$�� R�a�,>� �6��F� ��>�� b
FB R  \FN��� WF�

`6Y� b������ 8�9��? - �C).  
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�6��F� .�,�� ~� b
FB R8�C6D� g27 2��� ��2>7*.  
8�92,�� �6m�i @�*:  

 A: a:PCMU; p:10-30, e:on, s:off, v:L;S, 
  m:sendonly;recvonly;sendrecv;inactive 
 A: a:G729; p:10-20, e:on, s:off, v:L;S, 
  m:sendonly;recvonly;sendrecv;inactive 
 A: a:G729; p:30-90, e:on, s:on, v:L;S, 
  m:sendonly;recvonly;sendrecv;inactive;confrnce, 
  dq-gi, sc-rtp: 64/51;60/51, sc-rtcp: 71/81 

�6m�i 4�� `� @�h� 8���p9��?* 8�)4�/�� �i ¶[( . 49��* 8�����IPCablecom 8�)4�/�� b���F� �6
F>� 
]25��'� \FN��� ¨�
)* R�C72'� ��6DF�� 8���p9��e�*.  

 ¶[(��xBi�G�� 8�92& �7�C� b) �i 2[�* ��$ Q67 � .%��� ��$i g27 Q67 �7�C� b) ~�� 	+7i �6m�h�*  �� 2[�*
������� 	
� ���67 ���>� ��� j���<� 4��&.  

5.2.2.7 ���3������ ��+  

1*2P� - g49���� 8��FN�� {2[: "C>�� ���G ��/B R.�&* �� i L�*pi �6�6$ �¦�� Q67 b������ 8�C6D� �FN� 11 R
427 �C�,�� ���G ��/�* ��0�0� ��B�N7��. ��+D� .�,�� @7 �� h� b
F�* "=" .�6��F� 8�C6D'� ~� b
FB*.  

%�7W� J.162/11 53������ ��+���   


� �����&�'
� ���  ����
� ��&�'
� ���
� ���� 

	���A� Lz�!� PS ��^�#!� C�� y���� ¤!� Lz�!� 0'� 

	���A� 
�3�¥M� OS ��^�#!� C�� y���� ¤!� 
�3�¥M� 0'� 

	�¦BF#�A� Lz�!� PR ��^�#!� C�� y�BF�#�� ¤!� Lz�!� 0'� 

	�¦BF#�A� 
�3�¥M� OR �BF�#�� ¤!� 
�3�¥M� 0'���^�#!� C�� y 

E0�F?A� Lz�!� PL �i�##!� L���� � 
��2?!� 9� c#T#��
 �%Z D��^�#!� C�� �¦BF#��) � ¤!� Lz�!� 0'�  
§�<)�I� JI j�1^ 0'<Z `T� -��<� D	�3�K ���A�i DLz�!� (�^/ '����� �i �%�� §�<)�I� W��#�  
8�%:!� LA  `T� -��<� D	�3�K ���A�i D8�%:!� W��#�j�1^ 0'<Z 

	���A� E'�<B!� Lz�!� PC/RPS E'�<B!� 	���X!� 	XFT!� ��PT� 9� ��^�#!� C�� y���� ¤!� Lz�!� 0'� 

	���A� E'�<B!� 
�3�¥M� PC/ROS E'�<B!� 	���X!� 	XFT!� ��PT� 9� ��^�#!� C�� y���� ¤!� 
�3�¥M� 0'� 

E0�F?A� E'�<B!� Lz�!� PC/RPL � ¤!� Lz�!� 0'� 9� D�i�##!� L���� � 
��2?!� 9� c#T#��
 �%Z D��^�#!� C�� �BF#��) 
E'�<B!� 	���X!� 	XFT!� ��PT� 

'�<B!� §�<)�I� PC/RJI �<)�I� W��#�§ 9� Dj�1^ 0'<Z `T� -��<� D	�3�K ���A�i DLz�!� (�^/ '����� �i �%�� 
E'�<B!� 	���X!� 	XFT!� ��PT� 

�� b������ 8�C6D� =�¤i* �6�6��� @� ��d�� �B2B2C�"X–" �B2B2� �C6D� @�� ���,DB `#�>lS�[h� `l+l *i  .*GH Q67 
;C� - 8�2B2C��� 	
� b��k ���67 S�D�� \v 8�2B2� ��6�,��B @B
�� =�2>�� =+)* .;6�,�$� �J:*  ]p9 ��G�a ��,�

RTCP R8��#�
[<� 	
� H� GH g2�D��� 8�C6D'� g4�7: ���67 )Rxx	+7i  ( ��&2�* b������ S
[ ���i Q67 4��� -
b������.  

b���� �C6D� \FN�� 1�m� `6B �C�G*:  
 P: PS=1245, OS=62345, PR=0, OR=0, PL=0, JI=0, LA=48, PC/RPS=0, PC/ROS=0, 

PC/RPL=0, PC/RJI=0 
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6.2.2.7  G�?�� ���
T  

]�&9h� ��l+l ��C&9 .�& %���� 8��Ff .��,DB %���� g�Ff*B9��? � ��bm� R��6D�* »��G:  
 E:  900 Endpoint malfunctioning 

 - %���� 8��FN� �C#�& Q67 X+a(� @/�*6.6.  
7.2.2.7  3������ U��6F  

b������ bC7 r�6$i b������ r�6$i �
B . 1*2P� - �>��� �>/C'� .�,��*12.  
 %�7W�J.162/12 53������ U��6F  

$���%�  �
�� 

M: sendonly Lz� (����i IS 	i��B!� L�F) I� ��BT
.  
M: recvonly Lz� (�BF#��i IS 	i��B!� L�F) I� ��BT
. 
M: sendrecv Lz� (�BF#��/ (����i 	i��B!� L�F) 8� ��BT
. 
M: confrnce  ����¨! -�FB� Lz� (�BF#��/ (����i 	i��B!� L�F) 8� ��BT
"�[��." 

M: inactive ) I� ��BT
Lz� (�BF#�� /� (����i 	i��B!� L�F. 
M: replcate  ����¨! -�FB� Lz� (����i IS 	i��B!� L�F) I� ��BT
"��3." 

M: netwloop  ����M� � 	���X!� 	XFT!� 	i��B!� �J) 8� ��BT
"	:B�!� 	<R� E/��." 

M: netwtest  ����M� � 	���X!� 	XFT!� 	i��B!� �J) 8� ��BT
"� ��B#��	:B�!� 	
���%#�." 

8.2.2.7  S7e� ]6� 1
4&/��f
�T  

o�2[h� =�¤i ��d��/<�8�9�f b#�� "� 1�
F� R�9��? ��p9 .$� @� (/)`6DF�� o2c� .$� @7  .B9��? @/�* �� �i
 ��+7 o2c� .$� %,D�(@) "at"K�67 o2c� ��[+� `^�>B b���� �B�� S�D�*  .6D� - o�2[h� =�¤i ]25���* 8�C

<� 8��6a* R���6�'� o�2[h�8�9�fo�2[h� 8(�[* R��[+'� o�2[h�* Ro�2[h� �N)* R . b) �B�� S�D�*
o2[ g�FN� o2[ . 8�\FN���*ASCIIS*�c� ��Ds�� ���0�� \v 	
�  . bm� .�,��*"hu"R  *i"Hu"*i R"HU"R  *i

"hU"�B*���� ��9���7� `^�>B .  
 1*2P� ]2,B*13¤h �6m�i o�2[h� =�:  

 %�7W�J.162/13 5S�7@N� D�EN ��R�F   

L/hu �'FA� Wa� 	�z� � D	��%�!� E0��S 	!�, rS (�F#3I�(�@%Z 	� 

L/0   ���!�0(�@%Z 	�'FA� Wa� 	�z� �  

Hf  	���X!� 	XFT�! k��#!�i 	�z�!� �5 (�@%Z 	�'FA� Wa� 	�z� 8� ���#��i D	��%�!� o
�© 	J�/ 

L/rt@0A3F58  ��^�#!� C�� Q�'T!� 0� �3�"0A3F58"  

�(2� R��7�>��� 8�C���� ��t����* o�2[h� {2� ]�25�$� @/� ¨�J M: �G�s<��*  o�2[h� �C6D� - R�B4�F�� =�¤h� @�
 o�2[h� �N)* ���6�'�) @/�*( �<� 8��6a 8�C6D� - ¨�
� ]��,�� @/8�9�f[ *i R��[+'� o�2[h�*i R 8(�

o�2[h� .( 1*2P� ]2,B*14��7�>��� 8�C���� t������* ��0
�� {2C6� �6m�i :  
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 %�7W�J.162/14 5����8��� ��+?��' _������� S�7@N� O7�   

L/[0-9]  L���M�0 rS 9(�@%Z 	�'Y#�A� Wa� 	�z� �  

L/X   L���M�0 rS 9(�@%Z 	�'Y#�A� Wa� 	�z� �  

[0-9*#A-D]  ��M� �Z (�@%Z 	�'Y#�A� Wa� 	�z� � ~/���/ L�)	���X!� 	XFT�! k��#!�i( 
L/all  (�@%Z 	�'Y#�A� Wa� 	�z� � 6�',M� �Z 

\?i*R��½� ��Cz>�� ��+D�� ]�25�$� @/� g9�f M: "8+������ b)"½� 9(*2�� ��+7 ]�25�$� @/�* Rg9�fM:   b������
"�9�P� ." 1*2P� ]2,B*15m�i 9(*2�� ��+7* ��Cz>�� ��+D��� t������ 8��6CD� ��0
�� ]�25�$+� �6:  

 %�7W�J.162/15 5 _���& "3� " 3������� ��������"|
�W�"  

L/ma@*  WN��/ Q'i 6',RTP	���X!� 	XFT�! 
u�^�#!� �Z C��  

L/rt@$  U��g� ��^�#!� C�� 	��%�!� o
�© 	J�/ 

i �7�C� Q67 X+a(� @/�*�06'� - o�2[h� ]p9 @� ���* A.  
9.2.2.7  N��'����� S�7@  

���6a {�� ��� o�2[h� �C#�& ���6�'� o�2[h� �C6D� �G�� .���[ �G�D'� o�2[h� 8��Ff* ��- �G���� �06'� A.  
8�=���: �C#�,� *i Rr�6�� =����� o2[ b) 2B2� @/�* .*( � 8�=���<� b) ~� HCP� @/) =��9M: X����� 1.3.6 

�0�0
�� 8�7�CÌ� Q67 X+a+� .( ~� �7�s�� ��[��F� 8�C6) �C#�& �¦�� Q67 g�FN� ��/� R42� ��2>7 R8�=���<�*
b���F� ��>�� 1�
F�* ~$�& . 1*2P� - �>��� �F6�5'� 8�=���<� 8��Ff*16:  

 %�7W�J.162/16 5�'����� S�7@N� ��D���c   

(��)*�  ����
� 

-���� h��B#!� N 

	%Z��A� A 

	%Z��A� WXYA -�FB� 	BZ��A� D 

�5�| I 

 E��tv� Q�FiS)
���tv� (	X��3 K 

c�'� h��B) k�� E 

c�'� ��^�) �
'<) C 

�J:*³   =���: 2B2� 2>7 �C&��� "�¥ \G�� {�� 2& @/B",�a �C)��'� ���C&��'� "�5'" ]25��� ��G���� ��,>�� ��G R
��¢ ��e� �9�P� �C&��'� "�¥ �a��� .�J:*³  ;&��� - �C&��� 8���¥ �i ��G���� ��,>�� {2� @/�  R�9�P�GH 

 d�? g4�7:) d�e� g�Ff519 ! ( B�C&��� "�¥ 2��.(  
��2>7*(  �o2c� @7 ¹�6���� �� %�^���� =���<� ��/B R=���: �i 42 . �i �
� �DB*"ft"* "ft(N)"*���� ��B . o�2[h�*

g�C��'� o�2[h� �27 �C�G R2D���� ��92'� \v.  
o�2[h� ��p ~� b
F�� H� R2[�* ��$ Q67 ���6�'� o�2[h� �FN�*/b���F� 8�=���<� .�6m�i `6B �C�G*  8��6CD�

 ���6�'� o�2[h� \FN�)1�mC) ��2,'� "e� ��p9 ]�25�$��:(  
 R: hu(N), hf(N)  Notify on-hook, notify hook-flash. 
 R: hu(N), [0-9#T](D) Notify on-hook, accumulate digits according to 

digit map. 
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a H��B*����� ��>�� q�2'� ¹�6���� %6:  
 E ( R( <RequestedEvents>), D( <Digit Map>), S( <SignalRequests>) ) 

 @� b) ��) H�R* D* SB9��?  ������� 32,��� @/¼*�?� % .q�2'� ¹�6���� %6a ]�25�$� ����� 1�m'� ~�B*  ���D�$(��
1�mC) ��2,'� "e� ��p��:  

 R: hd(A, E(S(dl), R( oc(N), [0-9#T](D) ), D((1xxxxxxxxxx|9011x.T)) ) ) 

  ,�a ]�&9h� �C)��� i2��* �C&��'� �C^� �G��* o2c� .)��B R�7�C��� HG9 2>7 ��� �C&��'� "�5']2,' . �&��*
�C&��'� �C^��J: R*i 1*h� .&��� 1�?4: 2>7 ³  �C&��'� �C^� 1���: =�x,�� b�& .&9 �i 1�?4: .�B.  ���[ -*

]�&9h� ~� 1���: *i ���¥ *i �_�>� o*2[ 2>7 ]�&9h� H�Ck* �7�C��� HG9 @7 ¹6�B RW/D��.  ��[+� `^�>B*
��� R�7�C��� g4�7: o2[ �i ��o2[ K�h�>� 	2B2� ]27 .v9 K>7 ¹�6����* KFN) ��� b��$ R�C��� .  

����� ��>�� q�2'� b������ bB2D� =���: H��B*:  
 C(M(<ConnectionMode1>( <ConnectionID1> )) , … , 

        M(<ConnectionModen>(ConnectionIDn ))) 

$�� q�2'� b������ bB2D� ��i ]�25�$� ����� 1�m'� ~�B*D�1�mC) ��2,'� "e� ��p9 1�C:  
 R: hf(A, C(M(inactive(X43DC)), M(sendrecv($)))), oc(N), of(N)  

   b������ r�6$i \^B R�7�C��� ¨B�� �x�* o*2[ 2>7"X43DC" M: "1�Á" b���� r�6$i \^B 
#2D�* R
"�9�P� b������ " M:"1�$9:/1��,�$� ." @7 o�2[h� ¹6��*"��6CD�� 1�C�)� "  *i"��6CD�� bNG."  
10.2.2.7  �� ����a��
�T  

<� 8��6a �C6D� �G��8�9�f<� .$� 8�9�f;�6a ���  .<� Q67 X+a(� @/�*8�9�f���[ �G�D'�  ���06'� - A .
*( � ���� �i @/g9�f:<� b)* R�C#�,�� - g2[�* g�� (: �>�D� 8�9�f2[�* ;&* - ����$ R�B�D��� %�� R .*GH 

 ��/'� Q67MTA R®4i 20) R.72B �i g9�f: 2���� ;&��� WF� - .72B �i* ��G�a ��,� b) Q67 g2[�* g9�f: g2[�* 
�>�D� ��G�a ��,>� b���� b) Q67 .*Z�H���2�� 8�92,�� 	
� j��� p*�z�� 8��6��� g42­ ]p9 E�F� �i  . �6D�B �C�G*

<� 8�7�CzZ8�9�f8��6��'� j��� @7 ��9�e�  ��� R���2�� ( B ��/'� ��C72MTA R">�8�d�e� g�Ff 2�DB �i  502.  
<� �D� 42� �i p��*8�9�f 8�C6DZ 8�9�f: . 42� ��2>7*g9�f: 8�C6D� g2D� 8�9�f:�B R<� 8�C6D� ~� b
F8�9�f 

b���F� .*GH �C6D� b) H��� �i g9�f: 	��4i 42Y� ��>��)�¢ ��C�� 8�v��F��:(  
 signal-parameter  = signal-parameter-value | signal-parameter-name 

"="signal-parameter-value | signal-parameter-name 
"(" signal-parameter-list ")"  

 signal-parameter-list = signal-parameter-value 0*( "," signal-parameter-
value ) 

<� �C6D� �C�& ª�[g9�f�: ��/� 2& ~��*4t� y�
>� ��+7 ~� g9�
­ �6�6$ �i R�

>� �6�6$ ��:* �6�6$ � .
�

>'� �6�6��� ¨6� b?�4 L*4t� y�
>� �4�F� �

>� �6�6$ - ~�D����� ~��*4t� y�
>� ��+7 4��* �,�* .

 ��G R1�m'� b��$ Q67*"ab""c  �6�6��� q�>�$ab"c.  
 b/� "���B*g9�f:<� �� i 2[i 8�9�f ������� ) ����1.3.6(:  

•  On/Off (OO)�  
•  Time-out (TO)�  
•  Brief (BR).  
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 ~�9�f<� bD� @/�*On/Off ]�25�$�� ~��C6D�  "+"<� b���g9�f *i "! "<� H�,�g9�f .�J:*³   @/�g9�f: On/Off 
<� b��� R��C6D�g9�f .<� b�* =����� Q67 �������� ��06�
'� �,0�$*g9�f vmwi9 @� 1�mC) ��25��'� "e� ��p:  

  vmwi(+), vmwi  
 bD� @/�*8�9�f:<� �C6D� ]�25�$�� ��C6D� 1���<� g9�f "TO"%�^���� 1���<� �C�& Q67 ��,�$i 8�J 1���: �C�&*  .

�J:*³   @/�g9�f: 1���: g9�f:%�^���� 1���<� �C�& ]25���$ R1���: �C�& 8�J ��C6D�  .������ ��06�
'� ����$* Q67 ��
 =�����g9�f:1�mC) ��25��'� "e� ��p9 @� ~���� :  

 rg(to=6000) 

 rg(to(6000)) 

 42� �i p��*8�9�f: 8�C6D� �B4�G 8�9�f:��G�s: .  
<� 8�C6D� Hs��$*8�9�f - �C) ~$�& ~� )E���G�� �i ""e� "%�^���� ��p��� ��:(  

S: ci(10/14/17/26, "555 1212", CableLabs). 

* g27 %6a 2>78�9�f:R- �C) R�6��F� ����Ff ~� b
FB :  
S: rg, rt@FDE234C8. 

11.2.2.7  �g@��� S�7@N�  

����[+� ;� ��� o�2[h� �C#�& ��[+'� o�2[h� 8�C6D� �G�� . - ��25��'� 8��FN�� WF� `� o�2[h� 8��Ff*
¹�6���� %6a .'� o2c� S�D�$ Rb���� Q67 o2[ �N) 2>7* ]�25�$�� K�67 o2c� �N) �
�� b������ �B�� ¶[+

 %�)����"@<connection>: .o�2[h �6m�i `6B �C�G*1�mC) ��2,'� "e� ��p9 ]�25�$�� ��[+� :  
 O: hu 
 O: ma@A43B81 
 O: 8,2,9,5,5,5,5,T 
 O: hf,hf,hu 
 O: 8,2,9,5,mt,5,5,5,T 

,�a ���C)��� ;� ��� o�2[h�* ���'� "�5'K� ;FN) �
�� %������� �B4�G o�2[d) ��>7 �� �C&� . L92� �i p��*
{�?i o�2[i ��>�� . ;��) �J: K�i ��[+� `^�>B*"�B9�P� �C&��'� �6�6$ " o2[ H&** R`#t� �_�>� 8�J* �v9�G \v

 L92�$ R¹�6�� ���$9 2���� @7 �F�B �?�"�B9�P� �C&��'� �6�6$ "& - `#tP� �_�>'� 8�J R��[+'� o�2[h� �C#�
 
#2>7 9�0�$*"�B9�P� �C&��'� �6�6$" : ����1.3.4.6b���F��� Q67 X+a+� .  

12.2.2.7  �'����� ��������  

- 42Y� �0>�� Q67 R�6��F� ��>�� b
FB 8�C6D� 8��Ff �C#�& Q67 ���6�'� 8���6D'� �C6D� ����2.2.7 . 2>��� 42DB*
8.3.6 ��� 8�C6D'� ��,�&2� @/� . 1*2P� - ��92'� .�,��*17 �C72� ��xBi:  

 %�7W�J.162/17 5�'����� �������� �+��� ]�2   

�+��,�� -.���
�� ���
�  ����
� 

���� ��^�#!� n^�/ (LocalConnectionDescriptor) LC  
'�<B!� ��^�#!� n^�/ (RemoteConnectionDescriptor)RC 

1�m'� b��$ Q67*<� 8��6a* R���6�'� o�2[h�* R%6��� �B�� S�D�* R¹6�'� ���/�� 8�C6D� ��&2� 2B9i �J: K��G R8�9�f R
 �C�& ��/�$ R2�D��� b������ ���** R`6Y� b������ ���** Ro�2[h� 8(�[* Ro�2[h� �N)* R�C&��'� "�¥*

���6�'� 8���6D'� �C6D�:  
 F: N,X,R,S,D,T,ES,LC,RC 
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� %6a* �C6D'� g�FN� �FNB R��G���� ��,>�� ��&2� ��d� �6D�B �C�G R8�92,�"A"- �C) R:  
 F: A 

13.2.2.7  �de� \ �W����  

�6��F� ��>�� b
FB ��[��F� 8�C6) �C#�& Q67 �zc� - �P�D'� �C6D� ����:  
•   ��[��F'� �C6/��"Ç�7) "process ( *i"2D��$�) "discard (� �P�D� ����� o�2[h�* �zc� - �7�s�'� o�2[h

��[+'� . 4��* ]27 ���[ -*"Ç�7 " *i"2D��$�" E��F� R"2D��$�."  
•   ��[��F'� �C6/��"g��?) "step ( *i"g*�7) "loop (�������  ]i R�B2,� �m)i Q67 2[�* ¹�6�� H&��B ��) �J:��   �J:

8�^�6�� g2D� �C�B ��) . 4��* ]27 ���[ -*"g��? " *i"g*�7" E��F� R"g��? ." ~�C6/�� ~��� .74*
`��t�: ~��[��F'�.  
�0�0� �6m�i ������� .�,��*:  

 Q: loop 
 Q: process 
 Q: loop, discard 

14.2.2.7  S�7@N� �4�  

bm� R�6��F� ��>�� b
FB o�2[i �C#�& �¦�� Q67 o�2[h� �N) �C6D� �FN�:  
 T: hu,hd,hf,[0-9#*] 

 ��[+� `^�>B* K�i( �o�2[h�� 8�=���: �i "�9 @/.  
15.2.2.7  S�7@N� �/�@  

bm� R�6��F� ��>�� b
FB o�2[i �C#�& �¦�� Q67 o�2[h� 8(�[ �C6D� �FN�:  
 ES: hu 

 K�i ��[+� `^�>B*( �o�2[h�� 8�=���: �i "�9 @/.  
16.2.2.7  !
��� ���9 b���  

]25��� g4�7: �C6D� 49�'� �B�� S�D� �C6D�<� b�i @� ����>B2�� ��2e� ��7�>� g9�f y
5'� 49�'� �B�� S�D� M: 
��>D'� �����6� . M: ��427 b
B �B�N7 ;$ 8�¤ �6�6$ �¦�� Q67 49�'� �B�� S�D� �FNB*8 bm� R8�¤:  

 DQ-RI: AB345DC 

17.2.2.7  D7��� f!��c �-��a  

�C6/�� {2[: �¦�� Q67 =2��� g4�7: �,B�a �C6D� �FN� ��[��F'� 8""graceful*i ""cancel-graceful*i "forced" *i 
"restart"*i "disconnected"bm� R:  

 RM: restart  

18.2.2.7  �+�7�� s?8��  

bm� R�6��F� ��>�� b
FB �C72� V�� �C#�& �¦�� Q67 �C72'� V�>�� �C6D� �FN�:  
 VS: MGCP 1.0, MGCP 1.0 NCS 1.0 

19.2.2.7   f7@�� ]d@ *�2 %���&�[�� ������MGCP   

 1�)��*��� 8���D� g2[�� .z[ Q
&i �B�� S�D� �FNBMGCP M: ��427 b
B �B�N7 ]�&9i �6�6$ �¦�� Q67 
9 i]�&9 :( B��#�2��(� 9�F�h�� �C� .'� ~�B*�C6D'� 	
� ]�25�$� ����� 1�m:  

 MD: 8100 
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3.7  !��� ��6F
 u�?$F  

� 49 ��$ @� 4��� ��$i9 ��d��B9��? K�,D ��4��� 8�C6D� �FN� 8��$i9.  
]�&9h� ��l+l ��C&9 �C�& `�* R4��� g�FN� 4��� ��$ i2�B* . �9��? ��6D�* �6��D'� �B�� S�D�* »��G g�FN�� %,DB*

bm� R»��G K,��B:  
 200 1201 OK 

 1*2P� y56B*18���t�: ��4��* ��/B ��� 4��� 8�C6D� 	��4i  ��B9��? *i ����$i9 - R4��� �6ai �
�� ��¿� ���2) R49 
��h� ��° E���G�� .��� ���*¿� �B4�F�� �B9�D��� Ê9�,�� �92B �i `^�>B K�i 2�� �� 1*2P� �
� �h(  B 8���6D� {�$ ]2,

�
56�. S�c� \NB* M M: "`��t�: " S�c�*O M: "�9��? " S�c�*F M: "X�>¼."  

 %�7W�J.162/18 5��+��� G@��& ����N�� !��� ��6F
  

���
�� ��� CRCXMDCXDLCXRQNTNTFYAUEPAUCXRSIP

0� Lu#��i ��<tS (ResponseAck) O1  O1
 O1

 O1
 O1

 O1  O1
 O1

 

Q�'T!� 	
�5 ~�<� (CallId) F F F F F F O F 

��^�#!� 	
�5 ~�<� (ConnectionId)  O2
 F F F F O F F 

k�X!� 	
�5 ~�<� (RequestIdentifier)  F F F F F O F F 

���� ��^�#!� 
����� (LocalConnectionOptions) F F F F F O O F 

��^�#!� ����� (Connection Mode) F F F F F F O F 

	i��XA� 6�',M� (RequestedEvents) F F F F F O F F 


���tv� 
�B�� (SignalRequests) F F F F F O F F 

h�BA� 8��:!� (NotifiedEntity) F F F F F O O O 

kB�!� E�?t (ReasonCode) F F F F F O F F 

	P,uA� 6�',M� (ObservedEvents) F F F F F O F F 

	%���A� WX$ (DigitMap) F F F F F O F F 

��^�#!� 
�%�<� (ConnectionParameters) F F O3
 F F F O F 

0'�� 	���X!� 	XFT!� 	
�5 ~�<� 
(SpecificEndpointID) 

O F F F F O F F 

	���X!� ��FT!� 	
�5 
���<A 0'� C"�� 
(MaxEndPointIds)  

F F F F F F F F 

	���X!� ��FT!� 0'� (NumEndPoints) F F F F F O F F 

	i��XA� 
����<A� (RequestedInfo) F F F F F F F F 

�2�� � 	g�<A� (QuarantineHandling) F F F F F F F F 

6�',M� n�Z (DetectEvents) F F F F F O F F 

6�',M� 
I�, (EventStates) F F F F F O F F 

0��A� 	
�5 ~�<� (ResourceID) O O F F F F F F 

Q'B!� E0��S 	F
�� (RestartMethod) F F F F F F F F 

Q'B!� E0��S 	�x� (RestartDelay) F F F F F F F F 


��'F!� (Capabilities) F F F F F O F F 

	%�'A� ��T!� (VersionSupported) F F F F F O F O 

 (�Z�)/�!� 
��X<� E',�! �2, C"��MGCP 
(MaxMGCPDatagram)  

F F F F F O F F 
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 %�7W�J.162/18 5��+��� G@��& ����N�� !��� ��6F
  

���
�� ��� CRCXMDCXDLCXRQNTNTFYAUEPAUCXRSIP

���� ��^�#!� n^�/  
(LocalConnection Descriptor) 

O4
 O4

 F F F F O F 

'�<B!� ��^�#!� n^�/  
(RemoteConnection Descriptor) 

F F F F F F O F 

 ������1  � �	 
������� �	
���� �
�� ���
 �� ��� ���� ���� �� �� ���! �"�� #! $
 �� %&'(�� ���)*� �+	�
 %�,'-.  . 0�1�2� 345 6"

� �� %&'(�� ���)7 �1�(� �� %&'(�� ���)*� �+	�
 �
8" 9	:; <! �
 =�� �;! >5�? #�@�(" �� %&'(�� ���)A1 �
�B.  

 ������2  ��	C >��
. D��"" >��
. �;
5 E��
 �+	�F G�H
I'
 ��1� �:( <
J; 0>��
. K�LM7 �1�(� �1�N 6  . E��
 �+	�
 O�I'. <! G�P;! Q
R"
��H
�. ��+-'� GS�I
 ��T�U �:BM �;
5 E��
 V7 K�LM*� W	U >(�! �X7 ��C ��T�U �:BM �;
5 .�'+	�
" �	Y� >��
'1� D��"" >��
'1� �;
5 E��
 

Z"�[� 6 <�';���� �+�\� <�'

(

 . G��I	( ��1� <
J; �
��H <�'H
�]" 0>��
. ^LM! �� <
J; �
��H 0����R*� �"��1� $�_ $
 <�'�
�`17 �+�! $��
1�"
S" >��
. ^LM! �� <
J;.  

 ������3 �S >��
'1� a�+	�
  6 S7 �2�� <
J.K���1� >�b" O	(�; 0��H
�. ��+-'� Z�I
 �� 0>��
. E4N �
! c	H d�R7 �� .  
 ������4 � 
� d�R7 �� $
 �	C >��
. D��" �+	�
 Z�(�7 ) f�gL1�200 (>��
. K�LM7 �
! c	H ."
� 0>��
. >;��. �
! c	H G��� O1�(�7 G�P;! 

Y� >��
'1� D��" 6 ��i. jH >;��'1� �g(! �X7�	 . �k�5 c	H �	Y� >��
'1� D��" �gL;""f�"� D�"" 6 ��Y� 
m�1� c	H 04.7 . ��(!� jH >�g;"
Z�� �:-� ��1�. 

��� 4��� 8�C6D�*`6B �C�G ���*h� @� ��i b/� �G�.  

1.3.7  3���& D�4$c (CreateConnection) 

 b���� �B�� S�D� �C6D� 4��� ��$ %,D� Rb���� =�N�: ���$9 ���[ - ©��: 49 H�) g�FN��200 .( R¨�J Q67 g*+7*
©��: 49 H� `6­ b���� ���* �C6D� b$�� . �¦�� Q67 `6Y� b������ ���* �FNB*"g9*4 ��*"R  42Y� �0>�� Q67

 -4.7 .bm� R1�? ���� 4��� ��$i9 @7 b
FB*:  
 200 1204 OK 
 I: FDE234C8 
  
 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 96 97 0 
 a=rtpmap:96 G726-32/8000 
 a=rtpmap:97 telephone-event/8000 
 a=mptime: 10 - 10 

 R49 ]+�$�� 9�Df<� �C6D� Q67 `#��>�� 4��� ���� �i R¨�J Q67 g*+7 Rp�� R;&n� 49 9�2�: ��$ 2& ��/B ��2>7*
*- �C) R49�� �B�� S�D� Q67 `#��>�� 4��� ���� �i p�� R����>B2�� ��2e� ��7�� ]�25�$� 2>7:  

 200 1204 OK 
 K: 
 I: FDE234C8 
 DQ-RI: 23DB4A43 

 
v=0 

 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 96 97 0 
 a=rtpmap:96 G726-32/8000 
 a=rtpmap:97 telephone-event/8000 
 a=mptime: 10 - 10 
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49 ]+�$�� 9�Df: %��Z `#��>�� 4��� ]+�$�� 9�Df<� .�B*:  
 000 1204 

2.3.7  3���& 3�7�& (ModifyConnection)  

2D��� �F$i �J: R`6­ b���� ���* �C6D� 4��� ��$ %,D� R�0��� b���� bB2D� ���$9 ���[ -- bB2D� @7 bB  8�C6D�
 g9*2��) ",G b���� r�6$i \�^� R1�m'� b��$ Q67( Bg9*2�� 8�C6D� 12D .( �¦�� Q67 `6Y� b������ ���* �FNB*

"g9*4 ��*" - 42Y� �0>�� Q67 R4.7 .1�? ���� 4��� ��$i9 @7 b
FB*.  
 200 1207 OK 
   
 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0 
 a=mptime: 20 

 p��*��xBi- �C) ����>B2�� ��2e� ��7�� ]25��� ��2>7 49�� �B�� S�D� Q67 4��� ���� �i :  
 200 1207 OK 
 DQ-RI: 12345 

�� 4��� ���� �i R¨�J Q67 g*+7 Rp�� R;&n� 49 9�2�: ��$ 2& ��/B ��2>7* 49 ]+�$�� 9�Df<� �C6D� Q67 `#��>
�C) -:  

 526 1207 No bandwidth 
 K: 

49 ]+�$�� 9�Df: %��Z `#��>�� 4��� ]+�$�� 9�Df<� .�B*:  
 000 1207 OK 

3.3.7  3���& bk@ (DeleteConnection) 

D�� ��Q67 Rb������ 8�C6D� @� �C6D� ��$ 4��� %,DB �i p�� Rb������ S
[ ���$9 b/N� - 42Y� �0>�� 5.2.2.7.  
 250 1210 OK 
 P: PS=1245, OS=62345, PR=780, OR=45123, PL=10, JI=27, LA=48,   
   PC/RPS=782, PC/ROS=45238, PC/RPL=5, PC/RJI=26 

4.3.7  `���& G�a (NotificationRequest) 

(  B��G�s: 49 8�C6D� �i ¹�6�� %6a Q67 4��� @Cx�.  

5.3.7 `���& (Notify) 

(  B��G�s: 49 8�C6D� �i ¹�6�� ��i Q67 4��� @Cx�.  

6.3.7  ��=���� ��-$ <�27& (AuditEndpoint) 

���6�'� 8���6D'� @� �C6D� b/� �6D�� 8���6D� 4��� %,D� �i p�� R��G�a ��,� ��&2� �C6D� ���[ - : �C6D� b) ����$
b
F>� ��$ Q67 .��� 8�C6D'�*(  � - �C�& �} 2����\G�� �C���$ R�C&��'� "�¥ bm� R�9�P� ;&��� . ��,� .$� b)*

 ��6­ ��G�a"42¼ " �C6D� g�Ff ]�25�$�� b
F>� ��$ Q67 ����$ ��7�>� �C�� "42Y� ��G���� ��,>�� �B�� S�D�"bm� R:  
 200 1200 OK 
 Z: aaln/1@rgw.whatever.net 
 Z: aaln/2@rgw.whatever.net 
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��7�>� 8�¤ +� ��G�a ��,� .$� Q67 ���� ��G�a ��,� ��&2� ���$9 Q67 4�� 1�m� 	��4i ~�B* . �i ¶[( �B�� S�D�
42Y� ��G���� ��,>�� ( B���c� 	
� - �G� . ¶[(��xBi2[�* ��$ Q67 �G�� 8�92& �7�C� b) �i  . ~�B 	��4i 1�m'�* b)

%��� ��$i g27 Q67 �7�C�  4��& �� 2[�*j���<�������� 	
� ���67 ���>� ��� .  
 200 1200 OK 
 A: a:PCMU, p:10, e:on, s:off, t:1, v:X,  
  m:sendonly;recvonly;sendrecv;inactive 
 A: a:G728, p:20, e:on, s:off, t:1, v:L,  
  m:sendonly;recvonly;sendrecv;inactive 
 A: a:G729, p:30, e:on, s:on, t:1, v:X, 
  m:sendonly;recvonly;sendrecv;inactive;confrnce 

7.3.7 3���& <�27& (AuditConnection) 

���6�'� 8���6D'� @� �C6D� b/� �6D�� 8���6D� 4��� %,D� �i p�� Rb���� ��&2� �C6D� ���[ - . ��� 8�C6D'�*
(  &��� - �C�& �} 2�����\G�� �C���$ �9�P� ; . �?� b������ 8�F��* ��/�$*�� BC#�4 ��� �� ��>� b) ��/�$*

&���� ������� 1�m'� - �C) R1�? ����:  
 200 1203 OK 
 C: A3C47F21456789F0 
 N: CA-1@myhost.whatever.net:2345 
 L: mp:20;10, a:PCMU;G728 
 M: sendrecv 
 P: PS=622, OS=31172, PR=390, OR=22561, PL=5, JI=29, LA=50, 
    PC/RPS=391, PC/ROS=22619, PC/RPL=5, PC/RJI=26 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25  
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 1296 RTP/AVP 96 
 a=rtpmap:96 G728/8000 
 a=mptime: 10 

 `6­ b���� ���* \G�� º �J:*R=����� Q67 2�D� b���� ���** $(� 1*i `6Y� b������ ���* ��/�~>l .�J:*  %6a
K>/�* Rb���� ���*³  4���� @/B ��H� (: ���B @� �
� b������ ���* ��G R�&2'� b������� �6D�B �C�G  �5�� 1��

 1�)��*���SDP.  

8.3.7 ��
�� D7��� f!��c (RestartInProgress) 

Cx�B �i p�� =�2>�� b�)* 2�DB ��2>7 R1�m'� b��$ Q67 RK� 1�
�(� ~D�B �?� =�2� b�)* .$� �B9�� =2��� g4�7: ��i @
- �C) �?� =�2� b�)* M: ��G���� ��,>�� K����:  

 521 1204 Redirect 
 N: CA-1@whatever.net 

4.7 f
�7�� ��� 1
4& 

,G* g9*2�� ��* �FNB �� g9*2�� ��* 1�)��*��)SDP( �>�D� ������� 8�s���G� ��2'� 34�5'� Hx� �i p�� K�i 2�� �
`6B �C�G 42Y� �0>�� Q67 g9*2�� ��* ��
� .���0�� 8�9*2�� S��*i �i ��[+� `^�>B* ,�a S*�c� ��Ds�� ��

 �,�l�6�RFC 2327.  
 1�)��*��� ]�25�$� 2C�DBSDP,G* Rg9*2�� "  Q67  �� �C6D� - 42­ �� �'""#�$���:"  

•   �C6D� ;��) �J:""#�$��� " Q67 �a��x�"��D¤"��D¤ ��2e g9*2�� ��* ��/B R.  
•   �C6D� ;��) �J:""#�$��� " Q67 �a��x�"�B9��"bm� �B9�� ��2e g9*2�� ��* ��/B R W)�F�� b�[�� T38.  
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1.4.7  %���&�[�� ��70�6�SDP  

,G �
� �i �>�67 ~D�B `6l�C��� "e� ����� - "#�$* "  ]25��� ��� 8�9*2�� "MIME2[�*  ��;&* - ",G  �~D�
 ��) =��$"�D¤��") u�� j��� 8���D' ( ]i"B9����")  8�=���<�� W)�F�� 8�=�2>�T.38 .( 1�)��*��� 8�C6D�*SDP 

 "#�$��� `�  @� b/� �6
�� 8�JMIME" `DC��� "*"�9�
�� " - g42­ ��$h�2.4.7 .� 8�C6D'�* K�* Q67 �,6D�'
 "C>��� 2B20���"`DC��� " - g42­3.4.7 . "C>��� 2B20��� K�* Q67 �,6D�'� 8�C6D'� ��i"�9�
��" @� ����25�$� 2>7 R
 8�=���<� b�iT.38 - g42­ ���G R4.4.7 .*GH.72� �i   27��,�� 	
� H� �,G���'� 8�9*2�� S��*i ��2'� 34�5'�
����� %�������*:  

(1  ��P� ���'��  `SDP	��4i E*�D'� . 
(2  SDP : g9*2�� ��* 1�)��*��)RFC 2327.(  

 ]��>�� Q?��B �i `^�>B*CMS��P� ���'� bB2D� �9*�x�� @� �i 9�,B ��2>7 ��c� �  `SDP��G�a ��,� @� b�,��'�  .
���'�G ��P��  `SDP�G�a ��,� M: ��G�a ��,� 8�92& 1�
B< �6�$* �G�B {�?i � . ]��>�� 9��?� �J:*CMS ���'� bB2D� 

��P��  `SDP RGH K�67 /F��P� ���'� 12DB �  `SDP2>��� �
� - g42Y� 27��,��� b� �È Q67 .  
��P� ���'� �
B*�  `SDP �B�N��� - g9*2�� ��* 1�)��*�� ]�25�$� ]2,'� NCS .��N��* ]�D�� �����*  ]2,'�

B4�F�� 8�C6DC6�- ���67 X+a(� @/� ",G ��DC��� ��256� �}�CD�$� ��� ��� 8�C6D'� .�D'* �)��N'� �  �,�l���
RFC 2327 . 8�=���<�� 2B20��� K�* Q67 �,6D�'� 8�C6D'�* T.38- ���67 X+a(� @/� 9�
6�  �������ITU-T T.38 .

�,>�� ���G�� �i ]t6B ��� .�,�� 	��4i b�
F���� 4��*��G���� �  NCS 	
}  8(�Ì�)1�$9: (*�� B ��G���� ��,>�� K6DF� �i `^�>
NCS 8(�Ì� 	
} g�G�'� \v *i g�G�'� .�,��� )1��,�$�.( ��P� ���'� �i ��[+� `^�>B*�  `SDP�>� ]25��'� (   bm��

E�D�� LJ�C>�/9��D'� - 42Y� r��P� RFC 3264 .[� �J: K��G R± @�* ]��� L��CMS ]25��B �?� ���) H� b7�F��� M: 
E�D�� LJ� /Rr��P�  ]��>�� �
� @� ��h� `x�,B 2&CMS��P� ���C6� �B�� ��6C7 ��� �i �  `SDP �
��  @� K6�,��B
��G���� ��,>��.  

2.4.7  ��+���SDP��
���� ��7M�� ���+?�� ��7M� l� 3� %�+��6� \ ����4��   

1.2.4.7  �0?$ %���&�[��)v=(  
v= <version> 
v= 0 

:Send  GH,�a 	\G��  ���� RFC 2327)  �i0 = v.( 

:Receive  GH,�a 	\G��  ���� RFC 2327.  
2.2.4.7  
7���)o=(  

 ��d�B 92
'� 1��)o= ( @�6 - ��7�G 8(�� RFC 2327:  
o= <username> <session-ID> <version> <network-type> <address-type> <address> 
o= – 2987933615 2987933615  IN   IP4  126.16.64.4 

bCD��'� .$�:  
:Send  GH�� %6�� ��2>7 bCD��� .$�) b�* �a�f ]�25�$� �B��.  

   R¨�J S+�">�8�b�* �a�f ]�25�$� 27.  

:Receive  ">�8�1�Ì� �
� b��k .  

                                                      

27    	���X!� ��FT!� 8S ��,NCSI  �0 L'Y#�) 8� �� ��BT
 D	
��!� `�� k�X) U4!� '��A� ~�<)�^/ 	��t �%N.  
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g9*2�� �B�� S�D�:  
:Send  GH,�a ��/B �i  ���� RFC 232734�¥ H� ����� b�^N��� ��6��,� �6D�B �C�G   34�¥ \v

IPCablecom.  
:Receive  ">�8�1�Ì� �
� b��k .  

�5�>��:  
:Send  ,�a ���� RFC 2327.  

:Receive  ">�8�1�Ì� �
� b��k .  
�/�N�� " :  

:Send  GH "C>�� ]�25�$� "IN".  
:Receive  ">�8�1�Ì� �
� b��k .  

��>D�� " �:  
:Send  GH "C>�� ]�25�$� "IP4". 

:Receive  ">�8�1�Ì� �
� b��k .  
���>D��:  

:Send  GH,�a ��/B �i  ���� RFC 232734�¥ H� ����� b�^N��� ��6��,� �6D�B �C�G   34�¥ \v
IPCablecom.  

:Receive  GH1�Ì� �
� b��k .  
3.2.4.7   f
�7�� ]6�)s=(  

s= <session-name> 
s= - 

:Send  GH.$�) b�* �a�f ]�25�$� g9*4 .  
:Receive  GH1�Ì� �
� b��k .  

4.2.4.7   L,�6���� f
�7��' ���M� ��������)i=(  

i= <session-description> 

:Send   �B�N���� �6D�B �C�GNCS R�7� GH1�Ì� �
� ]�25�$� .  
:Receive   GH1�Ì� �
� b��k .  

5.2.4.7  URI (u=)  
u= <URI> 

:Send   �B�N���� �6D�B �C�GNCS R�7� GH1�Ì� �
� ]�25�$� .  
:Receive  GH1�Ì� �
� b��k .  

6.2.4.7   �&�}� ]2
� ~���.��� 7�[�� V��8�)e= rp=(  

e= <e-mail-address> 

p= <phone-number> 

:Send   �B�N���� �6D�B �C�GNCS R�7� GH1�Ì� �
� ]�25�$� . 
:Receive  GH 1�Ì� �
� b��k.  
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7.2.4.7   3������ ������)c=(  

 @� b������ 8���D� ��d��3��7�G 8(�� :  
c= <network-type> <address-type> <connection-address> 
c= IN   IP4 10.10.111.11 

�/�N�� " :  
:Send  GH "C>�� ]�25�$� "IN".  

:Receive  GH "C>�� ��/B �i "IN"4���� ��.  
>D�� " ���:  

:Send  GH "C>�� ]�25�$� "IP4".  

:Receive  GH "C>�� ��/B �i "IP4" 4������.  

3������ V��8�:  

:Send  GH ���>D� 1�Ì� �
� =b� IP"#�$��� �G2� ������� K�G b�,���$ ª��� �4�[i  . �C�& ��G R± @�*
 �C7 {2�)TTL (/F GH �C�&* g4���� ��/� "@B*�>7 427 "/F GH ��/� g4���� .GH� 

�7��(2� 2B20��� b��) ��2�� .$�� 1�Ì� =b�   ���>7 @�IP .�+) ��F� \v ���>7 42�*  @�
 V��8�%�6
��  ���>� |k�� L,�6��� <=7�' <���� �+�= %��-�6/� V��8��) L,�6��� ��-=7�'

���  �;��>�.(  

:Receive  GH ���>7 ��/B �i IPb��) ��2�� .$� *i ª��� �4�[i 4���� 2B20��� ��.  \v ���>7 42�*
�+) ��F�  @� ���>71�$9<�  K��^B �
�� "#�$��� �G2�� �6D�B �C�G 1��,�$(� ���>7*) 8�,G2��

����^B ��� "#�$���.(  
8.2.4.7   u��8�� v��)b=(  

b= <modifier> : <bandwidth-value> 
b= AS : 64 

:Send  B9��? j��>�� E�D� �,6D�'� 8���6D'�1�)��*��� - � SDP @/�*">�8���C#�4 ����94: 28 . 2>7*
 �4�) ]�25�$�rtpmap�2�� S*�D� \v �4�) *i 29 RGH E�D� �,6D�'� 8���6D'� ]�25�$� 

j��>��.  
:Receive  ">�8�j��>�� E�D� �,6D�'� 8���6D'� L�94:  .�J:*³  Rj��� E�7 12D� L92B GH E��FB �i 

j��� E�7 .�& b�,��'��G*�D'� 8�)4�/6� ���,D� %�^����  2����.  
1�2D'�:  

:Send  GH "C>�� ]�25�$� "AS".  
:Receive  GH "C>�� ��/B �i "AS"4���� ��.  

j��>�� E�7 �C�&:  
:Send  GH����m�� - 8����6�/��� "#�$��� �G2�� Q
&h� j��>�� E�D� ��e� %6��'�� 1�Ì� =b� .  

                                                      

28   � �\S I '� D(�ª� �45 L'Y#�
 �NuA� ��XT!� ��<i 	i��B!� k���� «��
. 
29    	�^�#!� � 0'� e= w0�Z �'�R ~/�<A� e= w0�:!�ITU-T J.161.  
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:Receive  GH'� ��/B �i 8����6�/��� "#�$��� �G2�� Q
&h� j��>�� E�D� ��e� %6�� 4���� ����m�� -��. 
 ������� M: H�9�ITU-T J.161Q67 X+a+�  j��>�� E�7 �C�& r��� �,6D�'� b���F���.  

9.2.4.7   #�2���� <a�8�� 
��.��� ��2�F� #2���)t= rr= rz=(  

t= <start-time> <stop-time> 
t= 36124033 0 
r= <repeat-interval> <active-duration> <list-of-offsets-from-start-time> 
z= <adjustment-time> <offset> 

:Send  GH4���� ;&��� ��/B �i ���* Z�H�F� =2��� ;&* ��/B �i R�� K>/�* ">�8�  ;&��� ��/B �i
* R�9�P�">�8��F� �&��� ;&* ��/B �i ��.* �7� ">�8� &*i ]�25�$� �a�>�* 9��/��� 8�

,�a ����25�$� ��/B �i `^�>B ;�25�$� �J:* R;�&���� ���� RFC 2327.  
:Receive  4���� 8(�Ì� 	
� @� 1�� �i ��) �J:R�� ">�8�K6��k .  

10.2.4.7   ���8��)a=(  
a= <attribute> : <value> 
a= mptime: <alternative 1> <alternative 2 > … 
a= recvonly 
a= sendrecv 
a= sendonly 
a= ptime 

:Send  Z�H ;D>�� ��$i @� �m)i *i ��$ L�94: "a"	��4i g42Y� .  
:Receive  Z�H ;D>�� ��$i @� �m)i *i ��$ L�94: "a"* R	��4i g42Y� GH�}*�>�  ¨�J Q67 =�>�.  �i ¶[(

 1�)��*���SDP�G*�D'� \v 8�D>�� b��z�� `x,B .  

mptime:  
 ;D>�� �
� �F���'� KG�D� "#�$��� {���� Q67 ;D�PacketCable . ;D>�� 42�*mptime.�,� �C#�&   ��� 3p���� 8���G

 ����25�$� ��G���� ��,>�� H�����)1��,�$�* 1�$9: (b������ �
¢ �6D�B �C�G.  
:Send  GH ;D>�� ��/B �i mptime4���� ��.* GHb?2� R"�x��� R2��B �i   �C#�,�� - 2[�* b/�

 b?2�<format>  ����� - "m=" .b?2'� .&9 42�* jb?2'� .&�� 3p���� g��G �C#�,�� 	
� -  j 
 ����� -"m=" .*GH��/B �i  427 �C#�,�� - b?2� 1*i ��B�N7 �� �C>��GH 8+?2'� ��/� �i 

- ������� 427 ��: �C#�,�� ��B�N7 ��b�* �a�f ��:* . 8+?2'�� �6D�B �C�G*��� R�C#�,�� -(   ���>B
 2[�* 3p�� 12D� ���G)o20) ����
�� \v 8�)4�/�� bm� 9����� "? =�s�s *i `F���( RGH 

 b�* �a�f \FN�)"-" (b��,'� H&�'� - 3p���� 8���G �C#�& -.  
:Receive  5�$� g2�D��� ��G���� ��,>�� H����� ��� 3p���� 8���G �C#�& 1�Ì� �
� b,>B �
¢ �6D�B �C�G ����2

 ����� - "#�$* ��� b/� g2[�* g��G 2���* �b������"m=" . ��� "#�$��� j���d� b
�B �C�G*
�¦�� Q67 �¢ ���e� 3p���� g��G 42�  b�* �a�f)"-"( RGH {2[: ��G���� ��,>�� ]25��� �i 

�+DG 842[ ��� 3p���� 8���G �C#�,�� - . ;D>�� ��) �J:*mptime R4���� \v GH �i 
#2>7 
 ;D>�� �C�& ��D�mptime 3p���� g��G ~�� �C�& Rg4���� ;��) �J: R g4���'� 8�)4�/�� H�CP -

 �����"m=".  
recvonly:  

:Send  `^�>B;D>�� �
� q�2� ]*2¥ �G�B (i .  
:Receive  GH1�Ì� �
� b��k .  



 

  �������  (2005/11)  ITU-T  J.162 83 

sendrecv:  
:Send  `^�>B�2� ]*2¥ �G�B (i ;D>�� �
� q.  

:Receive  GH1�Ì� �
� b��k .  
sendonly:  

:Send  `^�>B;D>�� �
� q�2� ]*2¥ �G�B (i .  
:Receive  GH1�Ì� �
� b��k .  

ptime:  
:Send  ">�8�;D>�� 1�$9:  ptime - b�,�$� �J: ]25�$� �J: *i 2�D� b���� ���*  ]��>��CMS g��G 1�� 

 3p����('p:') LocalConnectionOption.  
:Receive  GH��P� ���'� ��) �J: 1�Ì� �
� b��k  `��SDP ;D>�� Q67 ���� "ptime) ",G* �� - 8��6��C6�

 �F���'� H� �,G���'� gt��h�PacketCable .( ;D>�� ��) �J:*"ptime "�
� ]25��B R4���� \v 
 �6D�B �C�G 3p��6� ��t�� b��F�� 2B20�� 
#2>7 1�Ì�g4���'� 8�)4�/�� H�C´  ���'� ��* -

��P� `��SDP* GH ��/'� ]25��B �i MTA;D>��  ptime49��� 8�p�z[ r��[ -  QoS.  

3.4.7   %���&�[�� \ ���+?�� ��7M� %�+��6�SDP 

 1�)��*��� 8�C6D�SDP ��DC��� ��2e� 1�CD�$� y|* "#�$��� {���� Q67 ���� ������� .*GH>�� Q67  ��G���� ��,
 �F���C6� �,���'�PacketCable /F �B9�� "#�$* ���* - 8�C6D'� 	
� @� �C6D� �i b$�� ) ����4.4.7 .( �J: K�i 2��

���� ��G���� ��,>�� ;6�,�$� ������� ��SDP  R��D¤ "#�$* ���* - ",G 9�
�� y| ;D� 8�C6D� H� ">�8� b��k 
8�C6D'� .K��G R¨�J Q67 g*+7* R"#�$* g92& 8�C6D� \G�� ~D�B ��2>7 GH "#�$* g92& ���* b) ���B �i 

) Rg92,�� ��* ��$ @Cx�Ba=cdsc H� R0 bm� Rg92,�� ;D� ��$i @� �m)i *i a=cpar (* "#�$* ;D� �?� 2D�GH 
92& ���* b) L�94:b
F>� �È Q67 "#�$* g.  

1.3.4.7  1
d��� w�&�
�  

k= <method> 
k= <method> : <encryption-keys> 

 @�i 8��2?IPCablecom ������� ��42� ITU-T J.170 . ~��)��*�6� g42Y� @�h� 8��2?*RTP* RTCP �,���� \v 
 @�i 8��2eRFC 3550* RFC 3551 *RFC 2327 . gt��i \v gt��h� H� ����� b�^N��� ��6��& É�
�*IPCablecom R

 �C6D'� ������ ]25��� @�"k" @�h� 8�C6D� b,>�. 
:Send  �7� GH1�Ì� �
� ]�25�$� .  

:Receive  ">�8�1�Ì� �
� b��k .  
2.3.4.7  ���8��)a=(  

a= <attribute> : <value> 
a= rtpmap : <payload type> <encoding name>/<clock rate> [/<encoding parameters>] 
a= rtpmap : 0 PCMU / 8000 
a= fmtp:<format><format specific parameters> 
a= X-pc-codecs: <alternative 1> <alternative 2> … 
a= X-pc-secret: <method>:<encryption key>[pad] 
a= X-pc-csuites-rtp: <alternative 1> <alternative 2> … 
a= X-pc-csuites-rtcp: <alternative 1> <alternative 2> … 
a= X-pc-nrekey: <value>= <attribute> 

:Send  Z�H ;D>�� ��$i @� �m)i *i ��$ L�94: "a"	��4i g42Y� .  
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:Receive  Z�H ;D>�� ��$i @� �m)i *i ��$ L�94: "a"* R	��4i g42Y� GH�}*�>�  ¨�J Q67 =�>�.  �i ¶[(
 1�)��*���SDP�G*�D'� \v 8�D>�� b��z�� `x,B .  

rtpmap:  
:Send   1�Ì� �
� ]�25�$� 2>7GH�$� ��/B �i ,�a K��25 ���� RFC 2327 .*Z�H  1�Ì� �
� ]�25�$�

2�� �G*�D'� 8�)4�/��� �6D�B �C�G ��2�� �G*�D'� \v*��. ����� - g�G�� ��25��'� \FN��� =�¤i* 
IPCablecom�6
F>�  . 1�)��*��� - `��>B2�� �DG�>�� ���Cc� "  H� �4�/�� b��,�*RTP ]2,'� R

42� R;D>�� �
� H�b������ Q67 K���,�$( 4�2D�$(� b$�'� �
} �G���B �
�� �DG�>�� ���Cc� "   .
0�C6�� �?§� S���� 4*tB K�i �C) ��B�& �� K� `^�>B K�i M:��xBi �
� �DG�>�� ���Cc� b��,� ]25��B �i 

8(�[ ��>� ��/� 2& K�i ��* RK� ��e� 1��,�$(� %��� b�i @�(    ���G ]��,�� @/�¨�
� .
 ��/� HxB ��2>7*MTA \FN� �,B�a H� b��,� - `��>B4 �DG�� ���Ñ "  R~D� b���� Q67 R

 RK� ��e� 1��,�$(� "#�$* �G2�� �>�D�/F GH¨�J 2D� �
� �DG�>�� ���Cc� "  Hs�B   b��,� -
2�� {�?i \FN� �,B�a H�K� ��e� 1��,�$(� "#�$* �G.  

:Receive  � ]�25�$� 2>7 1�Ì� �
GH,�a K��25�$� ��/B �i  ���� RFC 2327. 42�* �� �
� b��,� ;D>
 1�)��*��� - �DG�>�� ���Cc� "  H� �4�/��RTP b������ @� �?§� %��z6� �G���B �
�� 

K���,�$( 4�2D�$(� . ¨�
�*GH 8�F�/'� Q67 MTA 2>7 �
� �DG�>�� ���Cc� "  b��,� ]�25�$� 
#�$* 1�$9:b������ �
� Q67 " . Rb���� =�N�: ��i - K���,�$� 2>7*">�8���/'� ]25��B �i  

MTA K� ��e� 1��,�$(� %��� b�i @� �
� �DG�>�� ���Cc� "  b��,� ) ���* g4�7: K� �i
 ;D>�� WF� Q67 ���� `6­ b����rtpmap .( ��/� b�,�$� �J:*MTA�D�  ��rtpmap ��i - 

� H� b���� bB2D� R�6�¥ b��,GH ��/'� ���B �i MTA ��e� �����,�$(� �DG�>�� ���Cc� b��,� 
 �� �C) K�)ª�� �B�_�>�+�� �DG�>�� ���Cc� �� i ]25���.(  

fmtp:  
:Send  Z�H ~D� ��>� 2B20��� K�* Q67 �6D�� 8�C6D� \G��� 1�Ì� �
� ]�25�$�.  R1�m'� b��$ Q67*

� 1�Ì� ]�25�$� @/���>� ���72� ��F��� o�2[i ��� RFC 2833 .*GH 2>7 R��>�� ��/B �i 
"#�$�6� g42Y� j���h� 2[i RK��25�$� . b���F� 42� �6
F>� ����� - g�G�� g42Y� 8�C6D'�*

]�25�$� ��>��.  
:Receive   1�Ì� �
� ]�25�$� 2>7GH,�a K��25�$� ��/B �i  ���� RFC 2327.  

X-pc-codecs:  

� KG�D� "#�$��� {���� Q67 ;D� ;D>�� �IPCablecom.  

:Send  ����25�$� ��G���� ��,>�� H����� �6B2� 8�)4�) �C#�& Q67 1�Ì� �
� ����  �
¢ �6D�B �C�G
b������ .�
&�>� b�xF��� 8��94 %�� ����� �C#�,��*R���i  �+�xF� �m)h� bB2��� �4�/�� �i  ��

�C#�,�� - �4�) 1*i .B*�4�/�� �FN  9��v Q67"\FN��� .$� " -rtpmap.  
:Receive  ����25�$� g2�D��� ��G���� ��,>�� H����� ��� 8�)4�/��� �C#�& 1�Ì� �
� b,>B  �
¢ �6D�B �C�G

b������ .*�7� GH "#�$* ��$ �B�a @7 ��\FN� .�B �i M: 8�)4�/�� ]�25�$� )m=.(  
X-pc-secret:  

 Q67 ;D� ;D>�� �
� KG�D� "#�$��� {����IPCablecom .  
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:Send  1�Ì� �
� ���� * S�a M: S�a @� �$ Q67)�Z9 (��� PAD) �Nc� (�
��  @� K��25�$� ~D�B
 ~��)��*��� @�i b�iRTP* RTCP .* ���� �FNB*PADD \Fz��� ���F� �C6D' �6l�¼ �,B��� 

)k= ( �,�l��� -RFC 2327 ������� 4��,�� H�:  
•  H/F G",G �$ g9��7 Q67 ���� �i* R\Fk ������� Q67 \Fz��� ���F� ���� .  
•   �,B����<method> ���� g9��7 \FN� 42� ��� GH ��: ��/� �i "clear" ��:* "base64" 

,G* �� - 42­ �� �'RFC 2045����� 1�a =�>m�$�� R �>� 42­ \v ��* Q
&h� .* �7� GH
,B���� ]�25�$� �"clear" ��) �J: ����  �Nc� *i)PAD ( - g9��­ 8�¤ �i Q67 ����

 1�)��*���SDP.  
   1�$9: ;&�� �,6D�'� 8��x�,'�*PADD ������� - �>��� ITU-T J.170 .4���� ��) �J:*R�� 

GH»��F� ���� @7 K6
G  b&h� Q67 2[�* .*GH �Nc� ]25��B �i )PAD ( WF� ����*
\FN��� �,B�a.  

:Receive  1�Ì� �
� b,>B �Nc�* S�a M: S�a @� �$ )PAD (K��25�$� ~D�B �
��  @�i b�i @�
 ~��)��*���RTP* RTCP .,�a K��25�$� ��/B 	4��* ���[ -* �� �����6�ITU-T J.170*  GH

b&h� Q67 2[�* »��F� ���� @7 K6
G .*GH �Nc� ]25��B �i )PAD ( �,B�a WF� ����*
FN���\.  

X-pc-csuites-rtp:  
X-pc-csuites-rtcp:  

 �C�G�D� "#�$��� {���� Q67 ���D� ���D>�� ��
�IPCablecom.  
:Send  �C�G ����25�$� ��G���� ��,>�� H����� \Fk 8������� �C#�& Q67 1�Ì� �
� ����  �
¢ �6D�B

 b������)RTP* RTCP������ Q67  .(��92� \Fk ������� 1*i* � `� - ��G���� ��,>�� H&����
����25�$� �9�P� ;&��� .\Fk 8������� �i* b#�2� bm� �C#�,�� - ��,���  8��94 %�� �����

�
&�>� b�xF���R���+�xF� �m)h� �6B2��� \Fz��� ������� �i �i  �C#�,�� - ����m�� ������'� `� . �FN�*
\Fz��� ������� 	��4i 42Y� �0>�� Q67:  

   \Fz��� �������=       ]��,��$(� ���p9��?[ "/" ] \Fz��� ���p9��?[  
   ��,��$(� ���p9��?=       1*( ALPHA / DIGIT / "-" / "_" )  
   \Fz��� ���p9��?=   1*( ALPHA / DIGIT | "-" / "_" )  
   ª�[ALPHA* DIGIT - ���G�D� RFC 2234 .*( BFk ������� b?�4 8�v��F� �C�\ . 1�m'�*

\Fk ������� ]�25�$� ~�B �����:  
  62/51  
  ������� - ]2,�*ITU-T J.170 \Fz��� 8������' ��6DF�� �C#�,�� .  

:Receive  b������ �
¢ �6D�B �C�G ����25�$� ��G���� ��,>�� H����� \Fk 8������� �C#�& 1�Ì� �
� b,>B . �i*
�����'� \v �?� \Fk ������� �C#�,�� - M*h� �( � ������� ���� ���B�N� .�B �i M: ����25�$� @/

���G r�v�'� ������'� `� K�G ��92� \Fk ������� 1*i ��/� 2B2� \Fk.  
X-pc-nrekey:  

 KG�D� "#�$��� {���� Q67 ;D� ;D>�� �
�IPCablecom.  
:Send  ����  �0�0� 4�27i 4�27 Q67 1�Ì�16B20�� ��� 2B2k o�2[i 427 2 ���F'� . �
� ]t6B 2&*

u�
�� @�h� ]�25�$� 2>7 1�Ì� .K��25�$� 8��x�,�*  ������� - g42­ITU-T J.170.  
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:Receive  ���F'� 2B2k o�2[i 427 1�Ì� b,>B .4���� 1�Ì� ��/B 2&* ��]�25�$� �>7  @�iRTP 8��x�,�* R
 ������� - g42­ K��25�$�ITU-T J.170.  

3.3.4.7  L,�6��� ��$��c)m=(  

 "#�$��� 8��+7: ��d��)m= ( @�4��7�G 8(�� :  
m= <media> <port> <transport> <fmt list> 
m= audio 3456 RTP/AVP 0 97 

"#�$���:  
:Send  GH "#�$��� "  ]�25�$� "`DC���."  

:Receive  GH b�,��'� "C>�� ��/B �i "�D¤��".  

F>'�:  

:Send  GH,�a 1�Ì� =b�  ���� RFC 2327 . ��) �J: �C7 ��>�� S�
� R1��,�$(� 
F>� �� 42Y� 
F>'�*
	�k(� `#�>l ]i 	�k(� �4�[i �G2��� .
F>� ��/B 2&* 1�$9<�F6�¥ ��.  

:Receive  GH,�a 1�Ì� ]�25�$�  ���� RFC 2327 .1��,�$(� 
F>� �� 42Y� 
F>'�* . 
F>� ��/B 2&*
1�$9<�F6�¥ ��.  

b,>��:  
:Send  GH b,>�� 1�)��*�� ]�25�$� "RTP/AVP".  

:Receive  GH b,>�� 1�)��*�� ��/B �i "RTP/AVP".  
"#�$��� j���i:  

:Send  ,G* .#+� "#�$* "  ]�25�$� %� �� - 42­ �� �'RFC 2327 . 1�Ì� �
� ���� R2B20����*
� �� i @� �m)i *i "C>� �C#�& Q67���Cc  �DG�>��RTP ��/'� �
} �G���B ��� MTA 4�2D�$(� 

Q67 �}��,�$( �¢ b$�B �i bxFB ���* b������ .b��,� - �DG�� ���Ñ "  b) Hs�B*  H� 2B�G
`��>B4 �È Q67 ��:* ¸�/$ �È Q67 ��: R�4�) .*">�8� 	�G��� ���[ - ¸�/��� b��,��� ]�25�$� 

) bm�0� � PCMU R8� � PCMA.(  `��>B4 �DG�� ���Ñ b��,� ]25�$� �J:*GH ��xBi ��/B �i 
 ;D�RTPMAP4����  ��*GH - g49���� ��������� ���e� X���� 11.1.4.7.  

:Receive  ,�a �� 9��DC6�2327 .Ì� �
� ~�B R2B20����* "  1�)�� i ( �
�� �DG�>�� ���Cc�)��� ( �G���B
����� @� �?§� %��z6� K���,�$( 4�2D�$(� b�)�}��,�$(.(  

4.4.7  %���&�[�� \ ��
���� ��7M� %�+��6�SDP ��D����� 3�F l� T.38  

 8�C6D�SDP 8�=���<� b�i @� �B9�
�� ��2e� 1�CD�$� y|* "#�$��� {���� Q67 ���� ������� T.38 .*GH Q67 
 �F���C6� �,���'� ��G���� ��,>��PacketCable /F ��D¤ "#�$* ���* - 8�C6D'� 	
� @� �C6D� �i b$�� ) ����

3.4.7 .(���� ��G���� ��,>�� ;6�,�$� �J: K�i 2�� ������� ��SDP ���* - ",G ��DC��� g92,�� y| ;D� 8�C6D� H� 
 R�B9�� "#�$*">�8�8�C6D'� b��k  .R"#�$* g92& 8�C6D� \G�� ~D�B ��2>7 K��G R¨�J Q67 g*+7* b) ���B �i %� 

 "#�$* g92& ���*) Rg92,�� ��* ��$ @Cx�Ba=cdsc H� R0 bm� Rg92,�� ;D� ��$i @� �m)i *i a=cpar ( �?� 2D�
* "#�$* ;D�GHb) L�94: b
F>� �È Q67 "#�$* g92& ���* .  

1.4.4.7 1
d��� w�&�
�  

k= <method> 
k= <method> : <encryption-keys> 
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���[ 2���( ����2? @�i 8 "#�$��� "C>� g42­"image/t38".  
:Send  �7� GH1�Ì� �
� ]�25�$� .  

:Receive  ">�8�1�Ì� �
� b��k .  
2.4.4.7   ���8��)a=(  

a= <attribute> : <value> 
a=T38FaxVersion: <version> 
a=T38MaxBitrate: <bitrate> 
a=T38FaxRateManagement: <faxratemanagement> 
a=T38FaxMaxBuffer: <maxbuffer> 
a=T38FaxMaxDatagram: <maxsize> 
a=T38FaxUdpEC: <ECmethod> 
a=T38FaxFillBitRemoval 
a=T38FaxTranscodingMMR 
a=T38FaxTranscodingJBIG 

:Send  Z�H ;D>�� ��$i @� �m)i *i ��$ L�94: "a"	��4i g42Y� .  
:Receive  Z�HD>�� ��$i @� �m)i *i ��$ L�94:  ;"a"* R	��4i g42Y� GH�}*�>�  ¨�J Q67 =�>� . .�&*

S*�c� ��Ds�� ���0�� \v 8�D>�� .*GHb�,� �i   8�D>�� H�w 8�\FN� 
�F>��� 8��6C7
 g\�) S*��)���+��$� (S*�[*  g\^�)���+��$� \v (g\�) S*�[*/��6�¥ g\^�.  

 1�)��*��� �i ¶[(SDP\v 8�D>�� b��z�� `x,B �G*�D'� .  
T38FaxVersion:  

   ������� - 42­ �� �C)ITU-T T.38 RGH;D� 12DB *i �5�>�� ¨6� E�D�� b�,��� b�,B �i   M: �5�>��
�*h� E�D�� Q67 49 1�$9: 2>7 ®4i *i ��4�D� �5�� .*GH E�7 b�,��� Q67 /Fb$�B 49  �� Q67 ����

;s�7 ��� �5�>�� @� Q67i �5��.  
  �� �C)* ������� - 42­ ITU-T T.38 ��xBi 8�t��z�� g�/�'� 
�F>��� 8��6C7 ��G RT.38( 2&   .&9 ]2,�

 �5��T.38 .��� ���� 1��,�$� 2>7* `��SDP R�5�>�� ;D� �*2� GH �i ��G���� ��,>�� E��F� �i 
�5�>�� 0 .K���� ����� E�D�� - �
� ���B*K���,�$�* ;D>�� �
� 1�$9: 2>7 :  
:Send  GH�i ��G���� ��,>�� ~�� �i W)�F�� �5�� ;D� H� ����25�$� ]t�D� ��� �5�>��  T.38 

(T38FaxVersion) . ��i 2��/F GHQ67i �5�� ~��  5�>�� @�2�D� b���� ���* - �6�,��'� �.  
:Receive  :b���� ���* b�,�$� �J  W)�F�� �5�� ;D� @/B ³* 2�D�T.38�92� R�� GH 
#2>7  ]25��� �i

�5�>�� ��G���� ��,>�� 0 �F���'� @� T.38 .��) �J:* �92� ;D>��R�� GH ��,>�� ]25��� �i 
�5�>6� �6l�¼ �F���'� @� �5�� ��G���� ��>� Q67i *i �>��'�.  

T38MaxBitRate:  
:Send  �7� GH ;D>�� L�94: T38MaxBitRate .  

:Receive  ">�8� ;D>�� b��k T38MaxBitRate.  
T38FaxRateManagement:  

:Send  GH ;D>�� L92B �i T38FaxRateManagement�C�& K� ��/� �i*   ��9�2,�"transferredTCF" 
 1�)��*��� ]�25�$� 2>7UDPTL .H�*  �C�,��"transferredTCF" �,0��� ��i �� RTCF @� 

 ��9�2,� ;D� �C�& W/7 Q67 S�a M: S�a"localTCF"B ª�[  2��� ��h�TCF�6­ ��. ¶[( 
 �C�,�� �i"localTCF"(   �bm� K� j�l�� 1�)��*�� ]�25�$� 2>7 (: �C#+� ��/ TCP.  
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:Receive   1�)��*��� ]�25�$� 2>7UDPTL GH ;D>�� ��/B �i �C�,� T38FaxRateManagement 
4���� �� �C�,���9�2,� "transferredTCF"*i  GH���c� 	
� -* R4���� \v ��/B �i  E��FB 

 ��¿� b,� o*2[TCF .*GH�G9   ;D>6� {�?h� .�,�� b))d�e� g�Ff 505 ! ���* 
.72� \v 2�D� b����.(  

T38FaxMaxBuffer:  
:Send  �7� GH ;D>�� L�94: T38FaxMaxBuffer.  

:Receive  ">�8� ;D>�� b��k T38FaxMaxBuffer.  
T38FaxMaxDatagram:  

:Send  GH ;D>�� L�94: T38FaxMaxDatagram .*/F GH�C�,�� ��/�   @� b&i ��92'�160 ��B�� .
 ��9�2,� 3p�� g��G ��$i Q67 g42­ �C�,�� 	
�*40 	92& 8���D� 12D�* ����l `6�� 14 400 

���/����l .;D>�� �
� @Cx�B*  1�)��*��� 8���D� g2[*UDPTL ~��$i��� �*2� IP* UDP.  
:Receive  /F GH��� ��,>�� b$�� ;D>�� - g42Y� g2[��� @� �)i 8���D� g2[* ��G� 

T38FaxMaxDatagram . 8���D� g2[* �i 1�$9: b�&*T.38 RGH ��i ��G���� ��,>�� @Cx� �i 
;D>�� �
� ��42� ��� 4*2c� @Cs . ;D>�� �C�& ;��) �J:*T38FaxMaxDatagram �^
�� �^��� 

ª��(  �>�D� 8���D� g2[�� r�>a<� .72� 8�=���<� .72� ��G�) ��>/�* RT.38�*2�   Rr�>a:
GH 8���D'� g2[* ��G���� ��,>�� b$�� �i 
#2>7 T.38�*2� 	
�  r�>a: . �C�,�� ;��) �J:*

ª�� �^
�� �^���(  8���D'� g2[* 1�$9�� �C��  Rr�>a: �*2�/F GH ��G���� ��,>�� b$�� 
 8���D'� g2[* T.38*GH� �i  2����,>��b6? ��(4 
#2>7 ��G���� �.  

T38FaxUdpEC :  
  �9��? ��G d�56� `���h� ��0
��� .74 ��i R`��t�: r�>a<� .74 .~��5'� @� �i ]�25�$� `x�,B* 

K��
� E*�F���.  
:Send  GH ;D>�� L�94: T38FaxUdpEC .*Z�H �C�,�� 1�$9: "t38UDPFEC" ��0
��� ��) �J: FEC 

C72� �� 2& @/B ³�J:* ���* �i \G�� ºRCD��h� H�   - �6�,��'� ;D>�� �C�& ;��) �J: *i
 ������RCD  ��h� �
}"t38UDPFEC".  R¨�J S+�*GH �C�,�� 1�$9: 

"t38UDPRedundancy".  
:Receive  GH�J: r�>a<� ]�25�$�  ;��)  ;D>�� �C�&T38FaxUdpEC  `�"t38UDPRedundancy" . �J:*

 ;D>�� �C�& ;��)T38FaxUdpEC`�  "t38UDPFEC"  ��0
��� ��)* FEC C72� �� ��,>�� @�
 R��G����">�8� ��0
��� ]�25�$� 
#2>7 FEC . ;D>�� �C�& ;��) �J:*T38FaxUdpEC `� 

"t38UDPFEC" *i ��0
��� �FEC R.72� \v GH]�25�$� 
#2>7  r�>a<� .�J:*³   �
� @/B
�92� ;D>��R�� GH/F  ��,>�� ]25��� ;D>�� ��G����  ��0
��� *iFEC.  

T38FaxFillBitRemoval:  
  �} ]�25�$� �i Q67 E*�F��� %�* �9��? =b'� ��� ���p: .74.  

:Send  ��v��* ~C72� �����p:* =b'� ��� L�94: ��) �J: ����) �J:* R�C���25�$� -  @Cx�� \v ��: ��h�
 �����RCD >Cx�� ��:* �� ����� RCD4��* H� D>�� ;T38FaxFillBitRemoval RGH 
#2>7 

 ;D>�� ~Cx�T38FaxFillBitRemoval* GH�����p:* =b'� ��� L�94: ]�25�$� 
#2>7  . b) -*
 {�?h� 8(�c��7� GH ;D>�� ~Cx� T38FaxFillBitRemoval *�7� GH L�94: ]�25�$� 
�����p:* =b'� ���.  



 

  �������  (2005/11)  ITU-T  J.162 89 

:Receive  �7� GH'� ��� L�94: ]�25�$� ;D>�� ��) �J: �����p:* =b T38FaxFillBitRemoval 4���� \v.  
T38FaxTranscodingMMR:  

  (  B bB2D��� g�Ff bB�� ���>MMR 8�=���<� Q67  T.38 1�)��*��� M: g2>��'�UDPTL.  
:Send   1�)��*��� ]�25�$� 2>7UDPTLb�i @�   8�=���<�T.38 R�7� GH ;D>�� L�94: 

T38FaxTranscodingMMR.  
:Receive   ;D>�� ��) �J:T38FaxTranscodingMMR4����  ��b�i @�  8�=���<�T.38  M: g2>��'�

 1�)��*���UDPTL RGH ��h� �G9 )g�Ff  d�e�505 !.72� \v 2�D� b���� ���* .(  
T38FaxTranscodingJBIG:  

  (  B bB2D��� g�Ff bB�� ���>MMR 8�=���<� Q67 T.38 : g2>��'� 1�)��*��� MUDPTL.  
:Send   1�)��*��� ]�25�$� 2>7UDPTLb�i @�   8�=���<�T.38 R�7� GH ;D>�� L�94: 

T38FaxTranscodingJBIG.  
:Receive   ;D>�� ��) �J:T38FaxTranscodingJBIG4����  ��b�i @�  8�=���<�T.38  M: g2>��'�

 1�)��*���UDPTL RGH ��h� �G9 )g�Ff  d�e�505 !.72� \v 2�D� b���� ���* .(  
3.4.4.7  L,�6��� ��$��c)m=(  

 "#�$��� 8��+7: ��d��)m= ( @�4��7�G 8(�� :  
m= <media> <port> <transport> <fmt list> 
"m= image 3456 udptl t38" 

"#�$���:  
:Send  GH "#�$��� "  ]�25�$� "�9�
�� " 8�=���<� b�i @� T.38M: g2>��'�  1�)��*���

UDPTL.  
:Receive  GH b�,��'� "C>�� ��/B �i "B9����" 8�=���<� b�i @�  T.38M: g2>��'�  1�)��*���

UDPTL.  

F>'�:  

:Send  GH,�a 1�Ì� =b�  ���� RFC 2327 .1��,�$(� 
F>� �� 42Y� 
F>'�* . 
F>� ��/B 2&*1�$9<� 
F6�¥��.  

:Receive  GH1�Ì� ]�25�$� ,�a  ���� RFC 2327 .1��,�$(� 
F>� �� 42Y� 
F>'�* . 
F>� ��/B 2&*
1�$9<�F6�¥ ��.  

b,>��:  
:Send  GH b,>�� 1�)��*�� ]�25�$� 'udptl' 8�=���<� b�i @�  T.38M: g2>��'�  1�)��*���UDPTL.  

:Receive  GH b,>�� 1�)��*�� ��/B �i 'udptl' 8�=���<� b�i @�  T.38�'�M: g2>�  1�)��*���
UDPTL. *">�8�S*�c� b/N� 
�F>��� 8��6C7 �C�� �i   g\�/��)���+��$(� ("UDPTL" 

S*�c�* g\�/�� S*�c� 1�/fd�*  g\^
��)���+��$(� \v ( �6�6�6� ��6�5'�"udptl".  
"#�$��� j���i:  

:Send  GH "#�$��� ��� ��/B �i "t38".  
:Receive  GH� ��/B �i  "#�$��� ��"t38".  
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5.7  %�6
�� %���&�[�� [� UDP  

1.5.7 �' u�K��� 3,�6��� ]��?&  

 b#�$��� b$��MGCP 1�)��*��� �7 UDP . @B*�>D�� 2[i M: ���*h� b$��*IP @B4��'� =�¤i ]��� - g42Y� (DNS) 
42Y� =�2>�� b�)�� *i g42Y� ��G���� ��,>6� .�>7 M: 4*4��� 4�D�*��h� 92
� �� . - RudB 2& �i ��[+� `^�>B K�i 2��

 ���>7 @� RH&����IP��h� K��: b$9i �
�� ���>D�� \v �?� .  
 ��2>7*( B��G���� ��,>6� 
F>� �G�30 RGH 
F>� M: ���*h� 1�$9: MGCP ��* R%�^���� 2427 ���*h�� �6D�B �C�G 

* 8������� M: �6$�'�2727�� �6D�B �C�G =�2>�� b�)* M: �6$�'� ���*h . `F6e� ]¾+��� b)�N� @� 2[ ®4i M: b�6,�6�*
*���C#�4 =�2>�� b�)* ]�,B �d�  ��
F>� @7 �[��� �+7<�� MGCP  b#�$��� - K��25�$� ~D�B �
��NCS)  2C�DB (i*

%�^���� �C�,�� Q67.(  
b#�$��� E�D�� 2&* MGCP  1�)��*��� �7 ���,>'�UDP�#��? M:  .���*h� 9�/� ;�&���� %$�>� 49 r��v -* .

 8����/�� ¶F�� �i H&��B*MGCP �6$�'� 4*4��� H�C´ �C#�& �i R�mB2c� 8+��D'� Q67 �6$�'� 4*4���� �C#�,� g�)�
�� - 
 ¸��m�� 1+?Tthist�9�P� ;&��� - 
�F>��� 2�& 8+��D'�� �C#�,� ¨�
)* Rg\?h�  .9�,�* �,6D�'� �6��D'� �B�� 8�G�D� �

�mB2c� 4*4���� �,6D�'� �6��D'� �B�� 8�G�D� H� g49���� ���*h�� . R�_�>� 2�* �J:*( B ���/�� 
F>MGCP  R� :* �6��D'�
4��� 9�/B R�a���� .�J:*³   ���/�� y0FB R�_�>� 2��BMGCP�9�P� ;&��� - 
�F>��� 2�& 8+��D'� �C#�&  .�J:* 2�* 

 ���/�� 
F>B @� R�_�>�MGCP �6��D'� . S+�* �;&n� 49 b$�B Rb���� bB2D� ��i *i b���� =�N�: ��i ��h� ��) �J:*
��h� b��k �a���� .�B ¨�J.  

 p*�k 2>7 ���*h� 1�$9: ��*�­ g4�7: @7* �B9�P� 8+��D'� H�CP ��$�>� 8(���: \G�� @7 1*n�� %����� ���/��*
�<�8(�� . - 42�*2.5.71�$9: g4�7: ��z�����$� .  

��2>7 RE��FB K��G ¨�J Q67 g*+7*(   ��G���� \v 2
,'� ���/�� �i R4�� g9�/�'� ���*h� b��, . 1*n�� %����� ���/��*
* ����>a: 8��2? @7 ª0��� @7/,G* �,6D'� *i �C#�,�� 8+������ �B�� *i �� - 42­ �� �'4.6.  

2.5.7  f!��c ��d�&���6�%�6
��  

.�& �i 2B2� ������� 	
� %>z�� g4�7: 8��&n' ����l 1�$9<����  ����  2C�D� .�,�� 	
� �h ���/�N�� Q67 . R4��D'� -*
 g4�7: 8��&n� 92,� �i `^�>B1�$9<�49 g4�7:* ��i 1�$9: ~� `x,>'� ;&��� ���,� 1���<�  .*GH 34�5'� 
F>� �i 

'� ���p9��? ]�25�$�� 1�$9: g4�7: ��z�����$� ��2`$i =`���n� .�& Q
&i* ®4i H� b�/N�6� �6��& 1�$9: g4�7: 8��&.  
*">�8� 1�)��*��� - g
F>'� ���p9��e� ��2'� 34�5'� bCD��� �i TCP-IP]25��� ��� R@B\^�� :  
•   ]+�$(�� 9�Df<� �6�� "$���)AAD, average acknowledgement delay( �B�a @7 	�B2,� ��� �
�� R

�$i W6C'� "$��'� r��[ �����[+'� b�C6�  
•   S��È(� "$���)ADEV, average deviation(�$i W6C'� "$��'� r��[ �B�a @7 	�B2,� ��� �
�� R ��

`6DF�� "$��'�* ��[+'� �6�'� ~� j�F6� �,6�'� �C�,6�.  
 g4�7: ;&n� "�xB*�1�$9<) RTO, retransmission timer ( 2#�p �6�'� "$��� X�C� Q67N RS��È(� "$��� g�� 

 ª�[N;��l .  
 ]�,B �i `^�>B* ���/��MGCP`6B �Z R1�$9: g4�7: �i 2D� R:  

•   ]+�$(�� 9�Df<� �6�� "$��' g92,'� �C�,�� �F7�x�)AAD(�  

                                                      

30  ��"?T� Q�'3 ��Z/ 4?T�/ 8��T<i 	���� 	XF3 �Z 0/]) '�.  



 

  �������  (2005/11)  ITU-T  J.162 91 

•   ~� Xp���� �C��>� ��#��N7 �C�& r��[0,5 AAD* AAD�  
•   g4�7: ;&n� "�s1�$9<�) RTO( � ®4h� 2c� Q67�:  

  !    * ��#��ND�� �C�,�� 	
� X�C�NS��È(� "$��� g�� .  
•  RTOmax�C�& ª�[ R RTOmax %�^���� 4���l .  

���li =���<� �
� Q67 %���B*:  
!  ��� ���$i 2B�t�B �
>7 Q67 ���>B =���<� �hR�������*i ·���$ K��G � ��>�9 ]�[4p(� ���[ - b#�$��� �G2� ��

�`6DF�� ;&��� - 1�
�(� M: 8�����[(��  
!  ��� �� o2c� WF� ��,6�B ¹�6�� 8��6C7 ~� bC�Y� @��t��� H�,�$ K��G R`#��N7 �
>7 Q67 ���>B =���<� �h

`�9�e�.  
 g4�7: ;&n' ��#�2��(� �C�,��*1�$9<� `� 200^���� ����l `6��  g4�7: ;&n' {�
,�� �C�,��* %�1�$9<�`�  4  ���l

%�^���� .2B*t��� ��6C7 �C}2D� �i p�� %�^���� ���C�,�� �����*.  

3.5.7 ��+d��� f!��c� �,_d���� *�2N� ������� f7@� ]d@  

 b#�$��� 2C�D�MGCP 1�)��*��� �7 �6$�'� UDP Q67 IPg4�7:* g\�/�� 8���D'� 8�2[* �#tz�� ��D�Ck  . Q
&i*
 8���D� g2[�� ���� .z[IP �� 65 535��B��  . ��$i9 H�*IP��Cz[  20 ��Cz[ ��$i9* R��B�� 8  �>B2� Q,��B R8��B��

 ���$�6� Q
&i ���� .z[MGCP 	92& 65 507 ]�25�$� 2>7 ��B�� UDP.  
 �i 2��IP ( BF�x� %6�� �� 8���D� 1��,�$(IP @� �)i 576 ��B�� )RFC 1122 ( ��*�� B ���$9 .z[ `�DMGCP 

\^� ��1��,� \v �È Q67 . `x,B ������*MGCP 
�F>��� 8��6C7 �d� GH 8���D� 8�2[* .72� �i MGCP �[ 
4000 ��* Rb&h� Q67 ��B�� �� B 8���D� 8�2[* �#tk .74 %6��IP��D�Ck g4�7:* .  ¹����� 2c� �i ¶[(4000  ��B��

 {���� Q67 ���>BMGCP.���0��� �,���� E��G %6���$*   8���D� 8�2[�� .72��IP�
� @� �)h�  : E��G ¹6��$
UDP* IP ��(   B @7 b,28 ��x�$* ��B�� IPsecb��$ Q67 R  2Bt'� R1�m'���xBi.  

��G���� ��,>��* =�2>�� =+)* @� b) Q67 ���>B 	+7i �)J�� �i ��[+� `^�>B* .�� ��&2� =�2>�� =+)�� @/�*��,>  ��G����
2B20����   8���D� 8�2[* .72� ;��) �J:MGCP	+7i g42Y� 8�2[��� @� �)i  .{2� 2��� (*  - ��G���� ��,>��

2B20�� �6l�¼ g92& ��c� ;&�����  ]�z[i .72B =�2� b�)* ��) �J:  8���D� 8�2[*MGCP�)i .  

6.7 3������ (Piggybacking) 

�)* 2B\$ 8(�c� �D� -�2>�� b= WF� - b#�$9 g27 1�$9: ;&��� M:W/D��� W/D��* ����� - �m)i *i ��G�a ��,�  .
 ]p��� WF� - b#�$9 g27 1�$9: ~D�B ��2>7*UDP b
FB R��>����,� Q67 ���� `
� ����   1�m'� - �C) Rg2[�*

�����:  
 200 2005 OK 
 
 DLCX 1244 aaln/2@rgw.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 I: FDE234C8 

 �6�D'� b#�$���*GH�6
F>� 8���D� 8�2[* g27 - {�?h� �6� g2[���� ;6�,�$� 2& ;��) �� �C) Ç�D� �i .  %�*
* RM*h� ���$���� =�2��� %�������* �6��) �P�D� 8���D'� g2[* - ���$9 b) �P�D�GH��i b) Q67 4��� .  

 =��?h�* ��6��D� {�� ���$9 - S4�
� ���/F GH��p��� ¨6� - ;6�,�$� {�?i ���$9 �i - �ln�  :b) Ç�D�  ���$9
��4�FZ.  
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~G2� ��,0�� b��D��� ]�25�$� @/�*:  
•  �%������� ���P�D�* b#�$��� .�6�� ��Cs  
•  b#�$��� .�6�� \
� .$�,�.  

� b#�$��� .�6�� ��Cx� b��D��� ]�25�$� 2>7* R%������GH - 	
� %������� .�6���� ����� À�F�[(� 8����/�� @Cx� �i 
�B4�F�� b#�$��� 1�$9: g4�7: 8��6C7 .b��D��� ]�25�$�� g42D�� 8�^�6�� b$�� ��2>7 �� ¨�
� 1�m� �¡* ) ~�'� �0>�� Q67

 -1.3.4.6.(  
��:* b#�$��� b) .6�� �i ��: @CxB b#�$��� .�6�� \
� .$�,�*��>� ���$9 �i .6�� (i  .b��D��� ]�25�$� 2>7*  ��Cx�

 R�
� \
'� .$�,�GH 8����/�� @Cx� �i ��xBi g4�7: 2>7 ����e� 	
¢ À�F�[(� 1�$9<� . 2>7 K��G R1�m'� b��$ Q67*
%6a ��i* 4��� 1�$9: - =�2>�� b�)* %v�B 2& R;��m�� r�6$h�� bCD� ��G�a ��,� @� ¹�6�� ]+�$� g2[* - 2B2� ¹�6�� 

 .$�,�B �i ��Cx� g2[�* 8���D���>l(����$��� .�6�� \
� .  

7.7 ������� ���9 ��=�����i/� "K�R�� %��&/� ]�g8&�   

 @� {2'� - �0�0� 4�27i 8+��D'� �B�� 8�G�D�1 M: 999 999 999 .=�2>�� =+)* 9�,B �i p��*  `C&9 t�[ ]�25�$�
���� b/� 42­8������� H�CP `C&��� t�c� WF� ]�25�$� *i R��*�B2B ��� 8������� @� � ��a���7� �� g��p - �6?�2�� . �C)

8��6C7 g27 ~� \�) ����� g9�4: =%7 .$�,� =�2>�� =+)* 9�,B �i p�� �6,��� . t�c� WF� 8��6CD�� 	
� .$�,��$*
�6��DC6� `C&��� . g42D�� 
�F>� 8��6C7 ��>�* HBp�� *i R8+��D'� �B�� 8�G�D' �t)�� HBp�� bm� R.$�,��� �
} �>/¼

�F6�¥ 8��6C7 Q67 �B�}� 8�G�D� @� ��)���� \v 8�B2' ���� .*GH �B�� 8�G�D� HBp�� 
�F>��� 8��6C7 @Cx� �i 
 �>�D� ����� M: b$��* =�2� b�)* �i @7 92
� ��� 8+��D'� H�w Q67 g2�[* 8+��D� ��9�2,� g��G ��xv -Tthist 

����l .",G �6��D'� �B�� S�D� M: ��>� �d� ��*4t'� 8+��D'� �N/� �i �a���� 8�����6� @/�*.  
��i �i - 4��� ]+�$�� 9�Df<� �C6D� 2��� �i @/�* . �7�C� �C6D'� 	
� bC�*"8+��D� �B�� 8�G�D� 8�B2� 

g2)n�" 6�,��'� ��#��>�� 4*4�6�� :�7� GH��&n'� 4*4��� 2�)d� .  
 8������� 9��| �i p��*MGCP - ���B�� 8�G�D� ;�94i ��� 8+��D'� Q67 4*4��� V�� S
[ "8�B2�  �B�� 8�G�D�

g2)n'� 8+��D'� " ��
�F>� º ���$��� �i ���4n� ��� �,�,c� �i 2�� ����$9 - �6�,��'�GHb�� �i   g��F� �¢ ��F�­
,� ��9�2Tthist����l  .49 ]+�$�� 9�Df: ���$9 b�,��� ��2>7 K�i �C)31�DN� �
�� 4��� S
[ @/� R K�+�$�� . �i `^�>B*

S�D� ��/B ��2>7 �
� =�2>�� b�)* @7 g94�
�� {�?h� ���*h� ;C� - 8������� 2D����  	
� @Cs �6��D'� �B��
@� b&i 
>� 92�i 2& 4��� ��/B* 8�B2'� Tthist����l .  

 �i E��F>�*termnew* termold�  R2B2� ��i - ��G���� ��,>�� �¤� �cmdnew R32& �� ��i* Rcmdold������ Q67 R.">�8� - 
 ��h� - ��2�)d� ~D�B ��� 8+��D'� �B�� 8�G�D� ����� �0>�� Q67 42� �i ���c� 	
�cmdnew:  

(1  �J:³   @/Btermnew¤ �i Q67 ���� ��7�>� 8�:  
 i (   �Cm�[ ��2& ���*i Q67 g2)n� \v 4*49termold �*��B termnew

.

  
r(  B9��?R�� {��[� �Cm�[ 2)n� \v 49 @� �m)i *i 2)n� \v 49 termold��7�>��� �C��� Q67  "any-of" ��)* 

 4��� - 4�D'� ��G���� ��,>�� .$�termnew
.

  
L(  B9��?R��49 @� �m)i *i 2)n� \v 49  {��[� �Cm�[ 2)n� \v termold��7�>��� �C��� Q67  "all"  ��)*

termnew� �(�CN  - g4���'� ��7�>��� �C����termold.  

                                                      

31   0� Lu#��i ��<tS 	%�<� U\ ��� �:� C��. 
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4 (  B9��?R�� {��[� �Cm�[ 2)n� \v 49 @� �m)i *i 2)n� \v 49 termold��7�>��� �C��� Q67  "any-of"R 
³*   ��)* R��G�a ��,� .$� �i g4�7: .��termnew ��(�CN  - g4���'� ��7�>��� �C����termold.  

(2    ��) �J:termnew ��7�>��� �C��� Q67 ���� "all":  
 i (  B9��?R�� {��[� �Cm�[ 2)n� \v 49 @� �m)i *i 2)n� \v 49 termold��7�>��� �C��� Q67  "all"  ��)*

termnew� �(�CN  - g4���'� ��7�>��� �C����termold.  
(3  �J: ��)termnew ��7�>��� �C��� Q67 ���� "any of":  

 i (  B9��?R�� {��[� �Cm�[ 2)n� \v 49 @� �m)i *i 2)n� \v 49 termold��7�>��� �C��� Q67  "all"  ��)*
termnew� �(�CN  - g4���'� ��7�>��� �C����termold �C��� @7 ��D�$� �J: "any-of" - termnew �C���� 
 ��7�>���"all".  

*/F ">�8�Q�D� 49 2�)d� ~�6
F>� ~���$9 - ��� .  
27��,�� 	
� ]�25�$� ������� �6m�h� ~��*:  

•   ��) �J:termnew  ��"1/aaln" *termold  ��"1/aaln"g27�,�� %��Z 32,�� 4��� 2�)d� 
#2>7 @/� R 1i.  
•   ��) �J:termnew �� "1/aaln" *termold �� "*"R 
#2>7 @/�  g27�,�� %��Z 32,�� 4��� 2�)d�1L.  
•   ��) �J:termnew �� "*/aaln" *termold �� "*"R g27�,�� %��Z 32,�� 4��� 2�)d� 
#2>7 @/� 2i.  
•   ��) �J:termnew �� "$/aaln" *termold �� "*/aaln"R g27�,�� %��Z 32,�� 4��� 2�)d� 
#2>7 @/� 3i.  

*�7� ">�8� .�& ]�25�$� "B2�g2)n'� 8+��D'� �B�� 8�G�D� 8� " @� �m)i Qx,�� �J:Tthist����l  ������� 892�i �i 
>� 
bCD�� ����� ��d��� ��2>7 *i R�
� =�2>�� b�)* M: \?h� ��49 . =���: �*4 ���P�D�* ���*h� 1��& `^�>B ���c� 	
� -*

�6��D'� �B�� S�D� Q67 9���?� �i.  
*">�8� ��xBi �7�)d�  @� �m)i 
>� b�,�$� 2& 4��� ��) �J: 49 2�Tthist����l .  

4*49 2)n� ��� b#�$��� 1�$9: p��* ��%���� +� �}��,�$�* .g2)n'� 8+��D'� �B�� 8�G�D� 4���� ������� ¶F��* �6�,��'�  
�mB2c� ���*h� -.  

8.7 ��2��� !�!���  

�D'� p�°: 8�&*i ��/� 2& 8(�c� �D� -\m) 1�ai 8+� ��4��D'� @�32 . �B�N��� ]25��B*NCS1�)��*���  UDP 
42� ª�[ 1���<� Q67 t/��� ��#�,��� 1�$9: g4�7: 8��6CD� ��&�l�'� �,0��* b,>�� 1�)��*�� 	9���7��  ��$i Q67 1���<�

�6��D'� p�°: ;&** �/�N�� - r�B<�* r��
�� �6[9 ;&* X�CÌ �B2,� .�G ± @�*@B����� �  p�°: 8�&*i - \�/��
- �#��56� HB���� �N/�� - ��v9 ��>� ��/� ��2>7 �6/N� Q67 ���>B 8+��D'� ��F� =%7 �*2� b#�$���.  

 R�6/N'� 	
� Q67 %6^�6�*GH g\
& ��>�p g��G �6��D'� p�°: ;&* p*�z�B �i H&��'� @� ��) �J: ;&n� 49 9�2�: ������ 
)*���� �d�  ��/200����l `6��  .(2& ��h� �z��� �i .v9 ��h� ]+�$�� ;&n'� 4��� �DNB*(  ���/  R¨�J* 2D� �G*�D�

�6D� 49��� tz[ %��� R1�m'� b��$ Q67 .��� �6��D'� 92
� �i `^�>B R`����� i2�C)* �(�
�� ��p�°: %6��B ��9�?R�� 
49 R�/�f 49��� tz[ bm� ���&n���. Q67 g*+7* L*4t� ��i b�,�$� �J: K��G R¨�J  Rb���� bB2D� *i b���� =�N�<

³*   R2D� Q���� 2& �6��D'� 
�F>� @/BGH;&n� 49 1�$9: g4�7: .  

                                                      

32   �	���<� ���S � ��R��� �H L]#�
/ 0���� ]2© ��'T� D(�@A� ��B� C�.  
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>Cs �D�$ ��0��� ���+��D'� 8((2��* �����4n� ��� �,�,c� \v {�?i 8���6D� �i 2�D� (i `^�>B ��&n'� 4*4��� �i  �i
>��� 2�& �6��D'� - E�FÓ� ��,� ���B �i 8���6D'� �D� g4�7�� �C�B �¾�F� q� �df @� �i 2�� ��9�P� ;&��� - 
�F

]��>�� - K6C� .�B K�*2� �
�� �?d���.  
*GH49 (: ��&n� 4*49 1�$9: ]27  ��b���� bB2D� *i b���� =�N�: ��i Q67 . R]��>�� - �?d��� @� b�6,�6�*GH  L�94:

 �B�� S�D�b������ =�N�: ��i Q67 ;&n'� 4��� - g9*4 ��** b���� . ��* 2�D�$ b������ bB2D� ��i ��) �J:*
 Rg9*4GH ;&n'� 4��� - g9*2�� ��* L�94: ��xBi . R��z>� �6��D'� 8t°i �J:*GH 8���6D'� `#��>�� 4��� - 9�/� �i 

;&n'� 4��� - g4�D'� .�/� ]27 1�)��*�� d�? ��DB*@� �i \�^� *i 8���6D'� 	
� 9�  49 - b�& @� ��2,'� 8���6D'�
�G�� .d�? g�Ff 4�D� R�6��D� ;6NG �J:* :,��$ g4�D'� 8���6D'���(  �} ��[+� 2D�.  

*GHb���� S
[ ��i ��G���� ��,>6� b�,�$� �J: ��
�F>� �9�� b���� bB2D� *i b���� =�N�: �6��D� =�^�:  . 	
� -*
c� ���">�8�������*i 4�DB g�^6'� �6��D'� ��
� 49 b�B �i R�� g4�7: ;FN) �J: g�^6'� �6��D'� ��
� 49 g4�7: %�* 

g�^6'� �6��DC6� 1�$9:) .">�8� d�e� g�Ff ]�25�$� 407(.  
 R;&n� 49 1��,�$� 2>7*GHD'� 	
}  g\m) Q67i �C�& Q67 ��>D'� �6��D'� 1���: g��G "�s  �6��(Ttlongtran). @� E�^��* 

��G���� ��,>�� b�D� �N) R1*h� ]�,'� - R�� ;&n'� �
� . �C�&*Ttlongtran %�^���� 52�� ����l   \^� 2& 2B*t��� ��6C7 �i
�C�,�� 	
�.  

9�z�� ��/B �
�� ;&n'� 4��� S
�* `#��>�� 4��� b$�B R�6��D'� 
�F>� =����� 2>7* ��&��� �
� 1�6�;.  �7�$ ��Cx�*
 R4�,F� `#�� 49 �N)GH�6��D� ��
� ��&n� 4*49 2D� g94�
�� ��#��>�� 4*4��� ]+�$�� 9�Df<�  . ¨�
�*GH �i 

 �C6D� ��G���� ��,>�� L92�"49 ]+�$�� 9�Df:) "ResponseAck (",G ���G* R��#��>�� 4*4��� ¨6� - �v9�G . �C6D� 4��**
"ResponseAck"� 4��� - 49 �6��$ `#��>� ��"49 ]+�$�� 9�Df: "~D�B ��G���� ��,>�� M: K��$9: 4�DB �i . R± @�*GH 

 ]25'� Q67CMS 49 9�2�: 49 9�2�: "49 ]+�$�� 9�Df: "49 b�,�$� �C6) ���#�� �� �C6D� Q67 ����"ResponseAck" 
Q67 ;&n� 49 1��,�$� @7 ��>�� S�
� R�v9�G M: ��>��� �6��D'�2,G 2& ��/B �Z9 ;&n'� 4��� �i  . 4��� @Cx��$*

"49 ]+�$�� 9�Df: "��e� �6��D'� �B�� S�D� 4��� ��$i9 - K�+�$�� �DNB �
�� 4���� . 4��� �
� 1��,�$� Hx�*" 9�Df:
49 ]+�$�� " g4�7:* 1���<� 8�=���:* 8��z�����$� WF>�1�$9<� ���*h� Q67 4*4��� �} Hx| ��� ) ����4.6( �i �i �

2�D�$ `#��>�� 4��� b$�� �J: K��$9:³   1��,�$� .�B"4��� ]+�$�� 9�Df<� "42Y� 27�'� -.* ( �2�i �� �� ]+�$�� 9�Df<�
 4���"9�Df:49 ]+�$�� ."  

8 ����  

 1�)��*��� ]25��� �i �¢ y?�'� \v 8����/�� ;7���$� �J:MGCP�: @� @/C�� 2& ���G R8�=�2� =�N  �¢ y?�� \v
�¢ y?�'� 8�=�2>�� ÔB�N� *i . @�h�*( B=tz) �G�(   1�)��*��� @� itz�BMGCP. �(2�*  E��FB R¨�J @�

 1�)��*���MGCP`6DF�� @�h� �G�� ���� �,�a 4��* .  
 �B�N�6� ��>�h� 1�6c�* 8��x�,'�*NCS ������� - ��2,� ITU-T J.170� `^�>B ��� RX����  ����: @� 2Bt� Q67 X+a+�

8���6D'�.  
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 �����A  

���	
� ��
  

 ��G�D� ��� ��G���� ��,>�� �� i �6�5' o�2[h� ]p9 @� ���*i �7�C� �06'� �
� 4�2�IPCablecom���[  �� b�i @�
��2'� 34�5'� .2'� ��2'� 34�5C6� ��G���� ��,>�� �� h ������� ]p��� 42�*1*2P� - ��9.  

��p��� - o�2[h� @� o2[ b/� o�2[h� �B9�D�* 8��Ff* ��p�6� ��p9 .$� ��p9 b) 4�2�* . 1*�2� - 2��B*
o�2[h�/<�8�9�fg2C7i ��Á ��p9 b/� :  

f�
T   ��p9 g�Ff[h�2�o2c� b�i @� �6CD��'� g4�F�'� o/��p���. 
���  o206� t��� ��*/��p���. 
S7@  ��+7 ���� "#�$��� ����� %&��� ��$��� o2c� %6a @/�i �: 4�CD�� �
� - �� 

MGC) .( ���B 2,G (:*������� p����� @� �m)i *i 2[�*:  
"P"  ��C��� o2c� �i M: \NB  
"S"  ���[ �� o2c� �i M: \NB ���,�&2� @/� o2[  
"C"  o2c� �i M: \NB/<�g9�f�C�FN) @/� /b���� Q67 �C�,����.  

cf
�T  �:³  ��$��� ��i Q67 o2c� �B�N� @/� +G Ro2c ���>��� 4�CD�� �
� - =`f �i ���B 
"#�$��� ����� %&���. o2c� "  �B�� ������� p����� 4�2� ¨�J S+�*:  

"OO"  g9�f:b�* / H�&)Off/On .(<� b���� .�Bg9�fR��D�,� "#�$��� ����� %&��� ��dB �i M:  
W/D���*.  

"TO"  g9�f:1���:  .<� ]*2�g9�f�>�D� g2' �� ³   ��6­ b�g9�f:g2B2�  . 1���<� .�& 49��*
%��^���� .1���<� g��G �i M: �F� �C�,�� \N�*(  ��#�� . .�& ���^� �i 2B*t��� ��6CD� @/�*

	
� %��^���.  
"BR"  g9�f:g\
&  .�G*�D� gt��* g2� o206� .  

��=��c �������  ]2,� 6D�o2c� 1�[ ��G�s: 8���/<�g9�f< %��^��� g2� bm� R8�9�f1���<� .  
��*³  o�2[h� H�w ��G ¨�J S+� ���
B/<�8�9�f�N/�� /<� \��� 4�DB (* ��G�a ��,� Q67 �����g9�f ��� ��DC��� 

�G���� ��/B 2& b���� �i Q67 ��2��� ����G���� ��,>6� .<� �i 2��g9�f��� ��DC��� o�2[h� ��2��� /<�8�9�f ��� 
�N/��/ b���� Q67 �������\��� 4�D�$b������ r�6$i @7 ��>�� �^� %[�
�'� b������ Q67 .  

���[ g42­ ������� ]p���* ����,>6�`6l�C��� J�F>�� ���e ��G���� :  
•  "e� ��p9.  
•  W)�F�� ��p9.  
•   ��p9���& 8���D� VoIP.  

1.A  LM� ��Z
  

p��� .$���:  L   
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 1*2P� - ��92'� 8��FN��1.A<�* o�2[h� �B�� �B�D�� ]25��� 8�9�f ]p9 - ""e� "� �,6D�'�� " J�F>�� ���?
`6l�C���:"  

 %�7W�J.162/1.A 5��� S�7@�� LM� ��Z
 ���
T ��
�T  

������  �	
�� ��
������������� ���
��� 

0-9,*,#,A, 

B,C,D 

 
�%�3DTMF  √ BR  

bz  (���3� 	%�3  – TO  (�x�v�= 30	�3�K .  
cf '�Zf) 	%�3 – BR  

ci(ti, nu, na) k!�X!� 	
�5 ~�<� – BR "ti"/ Dy��!� rS e�) "nu"/ D���!� rS e�) "na" e�) 
rS ��I�.  

dl  	%���� 	%�3 – TO  (�x�v�= 16	�3�K .  
ft �Z�� 	%�3 √ –  

hd 	��%�!� ��� 	!�, rS (�F#3� P, S –  

hf 	��%�!� o
�© 	J�/ P –  

hu 	��%�!� E0��S 	!�, rS (�F#3� P, S –  

L DTMF'�M� 	�
��  √ –  

ld '�M� �
�� ��^�) C –  

ma WN���!� Q'i C –  

mt L0�� 
�%�3 √ –  

mwi E�P#T� �N��� �B� – TO  (�x�v�= 16	�3�K .  
oc 	��%<!� (�%#Z� √ –  

of �%<!� ���	� √ –  

osi 	!�'B!� j#� E�#� – TO  k��#!�i 	%�F!�= 900	�3�K ���� .  
ot 	����� 	��%�!� 8� rS `�BT) 	%�3 – TO  (�x�v�=I  �N�£.  

r0, r1, r2, r3, r4, 

r5, r6 or r7 

 ]�d �3�(7..0) – TO  (�x�v�= 180	�3�K .  

rg �3� – TO  (�x�v�= 180	�3�K . 
ro E0��S 	%�3k�X!�   – TO  (�x�v�= 30	�3�K . 
rs `�BT) 	%�3  – BR  

rt  Q�'3 0� �3� 	%�3 – C DTO (�x�v�= 180	�3�K . 
sl 	<XF#� 	%�3 – TO  (�x�v�= 16	�3�K . 
t y���  √ –  

TDD  �"�! 
I�")� z�xR 
�%�3
(TDD) 

√ –  

vmwi �N�� E�P#T� �N��� �B� – OO  

wt1, wt2, wt3, 

wt4 

�3�P#T� Q�'3 
�% – TO  (�x�v�= [(MaxReps + 1) + (MaxReps * Delay)]D	�3�K 
¬! k��#!�i 	%�F!� ��, MaxReps = 1 ¬!/ Delay = 10 

 	?^��A� � 0���!� '
'1#!� k�,MIB�
��#�!  NCS. 
X  
�%�T! 	���T) 	�DMTF √ –  L���M� 9� -�
� �­�T)"9-0".  
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* o�2[h� �B�D� `6B �C�G*<�8�9�f�B4�F�� :  
��+>$ DTMF (0-9,*,#,A,B,C,D): <� 2����* �N) ���B8�9�f DTMF�,�l��� -  GR-506-CORE – LSSGR :

Signaling for Analog Interfaces .�,�� R15 .*�d�? ��D�� 8�C^� E��D�$� ��*�­ DTMF Rg4�D� K�7�¤ ���� Q67 
(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* b��,�� �
� @� 8) d�e� g�Ff402 !g4�D� ���}� �7�¤ .(  

%�>4$� �+>$ (bz): @B44��* r*�>�� 9���� ~�C^� @� ���)�� `� ���^N� ��­ �C^� 480* 620~�B�$* t���  dBm 24– 
 ��)�� �B�$ 2���� ��^� �C�>� b/�dBm 21– . �� ���^N� ��­ X�,B:*0,5  K�,DB b�* ����l0,5�& ����l  �È Q67 H

9�/�� .*�d�? ��D�� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* Rg4�D� K�7�¤ ���� Q67 1�^N�� �C^� E��D�$� ��*�­ 
 b��,�� �
� @�) d�e� g�Ff402 !g4�D� ���}� �7�¤ .(  

7��Y& �+>$ )cf(:'� �C^� ���25��� ��� 8�B����* 8�44���� WF� 2�)d��� �C^� ]25���  �C&��)350* 440t���  ( H� @/�*
 X�,B:0,1* b�* ����l 0,1 8��� o+l 9�/�B H�& ����l .*�d�? ��D�� K�7�¤ ���� Q67 2�)d� �C^� E��D�$� ��*�­ 

 b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* Rg4�D�) d�e� g�Ff402  !g4�D� ���}� �7�¤ .(  
����� ���9 b���G (ci(time, number, name)) ]6/� r]2��� r#2���:( ���� TR-NWT-001188  

*TR-NWT-000031.C#�4 L92�$ b���F�� @� �6��G b) �i 2�� R�9��? �l+m�� 8(�Ì� @� 1�� b)* ��.  
•   �C6D�#2��� �¦�� Q67 �FN� "MM/DD/HH/MM"~G�[ 1*i ��/B ª�[ R MM ~� ��N6� .&��� ��#�>l �C�& 

01* 12* RDD ~� ]��6� .&��� ��#�>l �C�& 1* 31* RHH) �7���� (*MM) �,�&2�� ( ~��FN� .&��� ��#�>l ~�C�&
,�a �� R1�m'� b��$ Q67 Rª�[ ��/�D�� `6Y� ;�&��6�00* b�6�� �
�>� `� 01 `� 1[��� ��* 13 `� 1 2D� 

�����.  
•   �C6D�]2��� 8�¤ �6�6$ �¦�� Q67 �FN� ASCII9i @�  S�D� �B�N7 ]�&�B��%����� "e� .&9  . �C�B*

6�6��� ;��) �J: 8�v��F�����6��k .��$ K�i 2�� ��

>� �.  
•   �C6D�]6/� 8�¤ �6�6$ �¦�� Q67 �FN� ASCII%����� "e� .$� �B�� S�D�  . b���F��* 8�v��F��� �C�B*

�

>� �6�6��� ;��) �J: ���&h�*.  
 S�[ ]25��B*"P"��� 1�� -  S�c� ]25��B �C) R��? .$� *i .&9 Q67 ��(26� .$(� *i .&"O" .&9 Q67 ��(26� 
�G���� \v .$� *i . ]�25�$� ����� 1�m'� �s�B*g9�f:%����� �B�� S�D� :  

S: ci(10/14/17/26, "555 1212", CableLabs) 

 R`7�>��� �B�N��� 8��6��� M: �G�s<��*GH ��/'� Q67 MTAR.72B �i  ���)�� Rb&h� Q67 g9�f:Q67 g2[�*   ��,�
<� %6a ��$ WF� - %��a �B�� S�D� H� ��G�ag9�f)  bm�S: rg, ci(time,number,name) (*g9�f: Q67  ����� ��

��	
��
 ������� ���
�.  

�+2��� �+>$) dl:(  �C^��C&��� ~�C^� @� ���)�� `�  ~��C��� @B44��* r*�>�� 9����350* 460���  ~�B�$* t
dBm 13–  ��)�� �B�$ 2���� ��^� �C�>� b/�dBm 10– .*�d�? ��D�� K�7�¤ ���� Q67 �C&��� �C^� E��D�$� ��*�­ 

 b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* Rg4�D�) d�e� g�Ff402  !g4�D� ���}� �7�¤ .(  
 ���= �+>$)ft:( B 2����C^� o2[ 6) W)�G 4���� W)�G =�2� �N) �C W)�F�� b����V.21 =�2>�� �C^� *i R(CNG) 

T.30)  ;��) �J:g4*t�.(  ������� ����ITU-T J.161 8�)4�) 42� ��� RIPCablecom��DC��� / ~�������* R�B�B2�F��
ITU-T T.30* ITU-T V.21.  

 ���+?�� �=
 ���@ �c %�-�$�)hd( : ����GR-506, LSSGR .�,�� R12.  
���+?�� ���� �t��) hf:(  ����GR-506, LSSGR .�,�� R12.  

 ���+?�� f!��c ���@ �c %�-�$�)hu:(  ;�&��g9�f:�x��6� ���z�$(� b�DF�� �� �7�C��� g4�7: .  
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DTMF���a � 7�N� )L:(  o2[ ¶[+B"DTMF6B�a �2�h�  "� ��2>7 2���g9�f: DTMF ~����l @� 1�ai g2' . -*
��c� 	
�~�&�D�� ~l2[ ������� �N/�$ R� :�(*iR<� Q67 S�D��� .�B ��2>7 g9�f<� Rg9�f DTMF R~����l 2D� R± R

g9�f:bB���� 2�h� .  
 7�N� 3��a 3���&)Id :( o2[ �N/B"2�h� bB�a b���� "�>�D� ��>�p g��G p*�z�B ;&�� b���� dN>B ��2>7 . �C�,��*

 %�^����1  ��6C7 �i 2�� R�7�$�C�,�� 	
� \^� 2& 2B*t���.  
����� ��� ���
 ����� . ������! " ������� ���#$%
 &'���$�
 �� ��� ���
 (���� )����� *+ ,�

&'���$�
 -��/0 ���� 1� 
2��
 3
4� ��	
��
.  

 L,�6��� D7')ma( : "#�$* ��p9 1*i 1��,�$� 2>7 b���� Q67 "#�$��� =2� o2[ H,BRTP�c�� 33 Q67 b������ .
 �>��t' o2c� �
� 1�CD�$� @/�*g9�f:�?§� S���� @� "#�$��� 1��* H� R~�9 �C^� bm� R��6­ .  

b���� Q67 o2c� �N/B* . ��2>7*( � ��G���� ��,>��� �,6D�'� 8+������ b) Q67 o2c� ���>B Rb���� �i 42
8+������ =�N�: 27�� @7 ��>�� S�
� .  

 �!�� ��+>$)mt:(B  2��� �C^� o2[]4�� �C6) 1�
�� �N)  ����: �C^� 4���� u���D�)ANS (V.25 �*2� *i H� 
 ��2D� ����: �C^� *i R9�a ��/�7�)ANSam (V.89�a ��/�7� �*2� *i H�  . ~������� ����ITU-T V.25  

*ITU-T V.8.  
�6
 o��3, f�g�8� )mwi:(  8�44���� WF� g���>� b#�$9 ~�� �C^� ]25��� �C&��'� �C^� ���25��� ��� 8�B����*

)350* 440 2>7 t��� dBm 13–�C�>� b/�  ( X�,B: H� @/�*0,1* b�* ����l 0,1  9�/�B H�& ����l10  K�,DB* 8���
�C&��'� �C^>� �C��� ����� .*�d�? ��D�� ������ `^�>B* Rg4�D� K�7�¤ ���� Q67 g���>� b#�$9 ~�� �C^� E��D�$� ��*�­ 

 b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7:) d�e� g�Ff402  !g4�D� ���}� �7�¤ .(  
 ���7��� w�= f��=)osi:(  ����Voiceband Data Transmission InterfaceR .�,�� 2.2.2.  

�� %�+������+� (oc) :B 2���o2[�� 1�C�)� ��6CD ���� �i ������� @� %6��B ��2>7 g9�f:27 *i g2[�*  g8�9�f: @� 
"  TO<� 	
� @� �m)i *i g2[�* bC�/�* ��G���� ��,>�� Q67 8�9�f ��F&���B �i �*4 N) r�6�� o2[ � bm�

�C&��'� �C^� *i �7�C��� HG9 ���[ M: 1�,��(�.<� .$� �C6DC) bC� �i 1�C�)(� �B�,�� @/�* g9�f �B�� - ;�i ��� 
- �C) ��m� ;&*:  

O: L/oc(L/dl) 

*<� ����� 2>7g9�f'� �5 b������ .$� Q67 bC�N�$ g49�'� �C6D'� ��G Rb���� Q67 ��>7 ��xBi- �C) :  
O: L/oc(L/rt@0A3F58) 

 %6a 2>7*o2[�� 1�C�)� ��6CDR(  o2[ 8�C6D� �d� �Kµ�µC«6D� @/� .��p��� .$� 1�Fv: 2>7*R�B E��F ��p��� .$� 
%��^����.  

@/� ¨�J M: �G�s<��* 2���� o2[��6CD�� 1�C�)�  - �B�D��� %�[ ��� 1�)��*�`$�$h(� 2>7 �+m� R�) ���>�� 1�C
 ��hModifyConnection- �C) q�2'� :  

O: L/oc(B/C) 

 ]�25�$� ¶[("B"��>7 �5'� �C6D'� �,��$ 	9���7�� 	+7i .  

                                                      

33   8�F�#�I� 
��'� (�%<#�� 'T�/D	�T�M� 	�u�!�I  ) 	�z� �#<RTP	�T�M� 
���B#�I� z�#| *, 	��^ . 
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 ���+��� 34=)of(:�� bNG o2[ 2���� ����C7 @/� ��6CD�B ��2>7  @� %6�������� ���� �i g9�f: g27 *i g2[�* 8�9�f: 
 "  @�TO<� 	
� @� �m)i *i g2[�* bNF�* ��G���� ��,>�� Q67 8�9�f1���<� =����� b�&  . �i 1�C�)(� �B�,�� @/�*

<� .$� �C6DC) bC�g9�f- �C) ;6NG ��� :  
O: L/of(L/rg) 

5
 (���� ����67�8%
 �9�� :;)����� ���  ����$�
 <=
 1>?$$= 6,7�%
 �>�#%
 @A	 B�?�+C �>� :  
O: L/of(L/rt@0A3F58) 

 E�F ������G�
 ��	 ���>#)!  �H 1�I��G &�>�#� �� .J� ��K
�
 <=
 L�MN0 ����O
$M ��K
�
 <=
 
EP�Q$���.  

 2���� @/� R¨�J M: �G�s<��*o2[�� bNG ��6CD - �B�D��� %�[ �� 1�)��*�`$�$h� ��i bNG 2>7 �+m� R
ModifyConnection- �C) q�2'� :  

O: L/of(B/C(M(sendrecv(AB2354)))) 

 ]�25�$� ¶[("B"��>7 �5'� �C6D'� �,��$ 	9���7�� 	+7i .  
 ���=�� ���+?�� VF �c ���8& �+>$)ot:(  �7�G�� �7�C��� �C^�)ROH Tone, Receiver Off Hook Tone ( =�s�x�� `�

z7t'���0� \v �È Q67 �7�C��� g4�7: 2>7 ���� ��l2� ��� � . �C^>��*ROH � 2��� 8�44��� 8�C^� H�9i ~� HCP��
1400 t��� *2060 * t���2450 * t���2600  X�,B: H� t���0,1* b�* ����l 0,1 9�/�� �È Q67 H�& ����l . ����*

  �,�l���GR-506-CORE .�,�� R8.2.17�
� b���F� Q67 ��p+�� g92,�� �B�$ � .*�d�? ��D�� �C^� E��D�$� ��*�­ 
 b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* Rg4�D� K�7�¤ ���� Q67 �7�G�� �7�C��� �i M: K��>�) g�Ff

 d�e�402 !g4�D� ���}� �7�¤ .(  
 _�� o$
r0)�F  r1 �F r2 �F r3 �F r4 �F r5 �F r6 �F (r7:.�&  r1 M: r5t�C'� ~���� LJ�C>� g42Y� .�,�� `�  1M:  5 .

72� b/� ~���� X�,B: 2B*t��� ��6C7 42� g9�f:<� @� 8�9�f r7-r0. GH� .72�� \G�� MTA .�,6� r0* r6* r7. * ��D��
�d�? 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* R�7�G�� K�7�¤ ���� �9 ��*�­  b��,�� �
� @�) d�e� g�Ff401 ! 

�7�G�� ���}� �7�¤.(  
 o$
)rg:( <� �C�&g9�f rgt�C'� ~���� LJ�C>� g42Y� �C�,6� �6l�¼  1 .72�~���� X�,B: 2B*t��� ��6C7 42�  . �C6D� @/�*
g9�f:<� �C6DZ ~���� g9�f "rep" ~���� 8�9*2� 427 Q
&i 42� ��� )8�9��/��� (���,���� ~D�B �� .���>�$*��   `6B
 Q678�9�f: Q
&h� ��427 ~�9 8�9*2� ~���� 68�9*4 :  

S: rg(rep=6) 

*�d�? ��D�� b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* R�7�G�� K�7�¤ ���� �9 ��*�­ ) d�e� g�Ff401 
!�7�G�� ���}� �7�¤ .(  

 G���� f!��c �+>$)ro:(  �C^�%6��� g4�7: @B44��* r*�>�� 9���� ~�C^� @� ���)�� `� 480* 620 ~�B�$* t��� 
dBm 24– ��)�� �B�$ 2���� ��^� �C�>� b/� dBm 21– . �� %6��� g4�7: �C^� X�,B:*0,25  K�,DB b�* ����l0,25 ����l 

�C��� �È Q67 9�/�B H�& .*�d�? ��D��4�7: �C^� E��D�$� ��*�­  g4�7: ������ `^�>B* Rg4�D� K�7�¤ ���� Q67 %6��� g
 b��,�� �
� @� 8(*�­ =���: 2>7 d�?) d�e� g�Ff402 !g4�D� ���}� �7�¤ .(  

 ���8& �+>$)rs:(  �G*�D'� RK��>� �C^���xBi� �"\)
� �C^�" �4�'� \����� g4�7: "? Q67 ��,���� @/� ~�9 �,f9 `� R
) - ��/B ��2>7�[���� Hs* ( - g4���� =�2>�� \��� g4�7< ��7�G ����? �d� bCD��'� \)
��* =�2� \��� 2�7i K�i �����

��N� ���[ . ��2� �� ~�9 �,f9 ��d� S�D� g20�'� 8�B(��� -*0,5(–0,+0,1)����l  . ����TR-TSY-000586 – Call 

Forwarding Subfeatures .72�2B*t��� ��6C7 42� ~���� �C^� X�,B:  .*�d�? ��D�� R�7�G�� K�7�¤ ���� �9 ��*�­ 
 b��,�� �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B*) d�e� g�Ff401 !�7�G�� ���}� �7�¤ .(  
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 o$
 �+>$D�7$ !
) rt:( @B44��* r*�>�� 9���� ~�C^� @� ���)�� `� �7�C�� =�2� 49 ~�9 �C^� 440* 480 t��� 
 ~�B�$*dBm 19– ��)�� �B�$ 2���� ��^� �C�>� b/� dBm 16– . �7�C�� =�2� 49 ~�9 �C^� 42� g20�'� 8�B(��� -*

 X�,B�� �C^� ��d�2 K�2� H�& K�,DB b�* ����l 4���l  . R=�2>�� 49 ~�9 �C^>� ��>a��� y#�
e� Q67 �&��B �C^>�� �B�D�*
*l.��6C7 �B�a @7 	2B2� 2B*t��� �.  
*g9�f:=����� Q67 b����* ��G�a ��,� Q67 ��,���� @/� =�2>�� 49 ~�9 .  

 ����� 2>7*g9�f: R��G�a ��,� Q67 =�2>�� 49 ~�9 �d�? ��D�� ��,>�� ;��) �J: R=�2� 49 ~�9 8�C^� E��D�$� ��*�­ 
: 2>7 d�? g4�7: ������ `^�>B* Rg4�D� �7�¤ ���[ - ��D� ��G���� b��,�� �
� @� 8(*�­ =���) d�e� g�Ff402  ! �7�¤ 

g4�D� ���}� .( ����� 2>7*g9�f: Rb���� Q67 =�2>�� 49 ~�9 ( ��,0��� �
� {�.  
 ���-�� �+>$)sl:(  �D�,�'� �C^�) �G*�D'���xBi=�2� g4�7: �C^>�  (� 2���g�C��� �C&��� �C^� ���,D� R2�)d� �C^� \G��� .

6D� @/�* �Cg9�f:<� �C6DZ �D�,�'� �C^>�� g9�f "del" �C^�* 2�)d� �C^� ~� ��,����� ����l `6�'�� �6�� 42� ��� 
�C&���34 . ���B*�� B �6�Z �D�,�� �C^� `61,5�C&��� �C^�* 2�)d� �C^� ~� ����l :  

S: sl(del=1500) 

*�d�? ��D�� K�7�¤ ���� Q67 �D�,�� �C^� E��D�$� ��*�­  �
� @� 8(*�­ =���: 2>7 d�? g4�7: ������ `^�>B* Rg4�D�
 b��,��) d�e� g�Ff402 !g4�D� ���}� �7�¤ .(  
#2��) t:(  ;&n'� T - ��* �C) R5.1.6 2B*t�6� b��& ;&n� R( � b?2� (: K�^6B �i @/DTMF .��2>7*  ]25��B

 ;&n'�T =���:  H� "�C&��'� "�5' �,�a �C)��'�"R (  B b�^N� =2� 4�DB* R1*h� .&��� 1�?4: 2D� (: ;&n'� b�^N� i2�
�C&��'� "�5' ���¥ *i �_�>� 2��B �i M: 2B2� .&9 b) 1�?4: 2D� ;&n'� .���c� 	
� -*  ;&n'� bCDBT 	9���7�� 

�&n� ��
?dB* ]�&9h� ~�  ~�C�,�� {2[:Tpar *i Tcrit .� Q67 -�s: .&9 ]t6B ��2>7*b&h  g�_�>� ]�&9h� �6�6$ ��
� `/�

?dB R�C&��'� "�¥ - LJ�C>�� @� �h  ;&n'�T�C�,��  Tpar, ;�&��� �6��,'� `#t� �C&��� . b) �� ;&n� ��) �J:*

�� B ;&n'� ��G R�_�>� L���< ]t6T �C�,�� 
?dB Tcrit;�&��6� �6��,'�  L�c�.
�� �
� - ]�25�$+� 1�m� `6B �C�G* 42:  
S: dl 
R:  [0-9T](D) 

* ;&n'� ]25��B ��2>7T�*2�   =���:",�a �C)��'� ���C&��'� "�5'"R
?dB   ;&n'�T�C�,��  Tcrit�
 b�^N� i2�B*  ;&n'� 

9�G �� �a���� Q^6B*) @/�( BK6�^N� =2� 4�D (.&9 1�?4: .�B �'�[ . ;&n'� ]�25�$� @/� ���c� 	
� -*T�&n� 	9���7�� �� 
 ]�25�$� 2>7 ]�&9h� ~�1�$9<�bm� Rp*�z���� :  

R: [0-9](N), T(N) 

��� 2[�* ;&* - ",G ~6/N�� @B
� 2[i ]�25�$� @/� K�i ¶[( �� K�h(  �g2[�* g�� (: ~D� o2[ 2B2� @/.  
� %�^���� �C�,��*�  Tpar `�16����l  ��i � %�^���� �C�,��� TcritG  `�4���l  .� �i @/�*~��� 2B*t��� ��6C7 12D  ~�C�,��

=����� Q67.  
 ]��� �/��&� Z�;� ��+>$)TDD( :B 2��� o2[TDD 2>7 �N) =�2� TDD ! ������� �+m� ���� ITU-T V.18.  

�6
 o��3, ",�� f�g�8� )vmwi:( ~�'� b#�$9 1�$9: ��/�$ VMWI,G*  ���,�l��� - g49���� 8��6��C6�  
TR-H-000030  ! .�,�� 2.3.2R"On-hook Data Transmission Not Associated with Ringing"� r ��������� ���e�

 8�t��z�6�CPE9���� R �,�l��� - g4SR-TSV-002476 . ~�'� b#�$9 b$�� @�*VMWI M: q�2'� ]*25'� @� (: 
�[���� Hs* - "e� ��/B ��2>7 �,06'� 8�t��z��� .�� g2B2� b#�$9 ;6�* �J:* ~�'� ���$9 �?n�$ R1�^N� "e� �C>

VMWI�[���� Hs* M: "e� 4�DB �i M:  . g���>� b#�$9 ~�� bC7 H�& 1*�� (i `^�>B R��G���� ��,>�� =2� g4�7: 2>7*

                                                      

34   (�@A� ��B� C�� 	<
��!� 	%���A� �R� 9� 	�^�a� G45 L]�). 
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KD�& `^�>B K�i 2,�D� ;��) �J: �[ R`#�� .� `#�'� ~�'� 2B2z�� �9*4 �È Q67 =�2>�� b�)* ]�,B �i `^�>B*� CPE .
 ����TR-NWT-001401 – Visual Message Waiting Indicator Generic Requirements* �Voiceband Data 

Transmission Interface.  
�g�8� D�7$ �+>$ 1) wt1r.. rwt4:( ]25��'� �C^>�� LJ�  M: .&��� \NB . �[ �C^>�� LJ�  g2� j�^���*1����l  . ~��*

 �,�l���GR-571-CORE (FSD 01-02-1201) 	92& �C�>�� ��p b��F� �C^� `�J�  E��D�$� `^�>B K�i 10¸��l  . @/�*
8�9��/��� ~� �6�C6�* Q
&h� 8�9��/��� 42D� %�^���� �C�,�� 2B*t��� ��6C7 12D� �i . ���>� =�2� �C^>� %�^���� �C�,��*

�C^� 440 g2' ���� t��� ± 300 50����l `6��  .\�� H�& `^�>B* 1�$9<� ���
&i g2' 400 b) ����� b�i @� ����l `6�� 
���>� =�2� �C^� LJ�  .<� 	
� %6a 2>7*g9�f 1���: =�x,�� b�& �C^>�� `�J�  E��D�$�� q�2'� ]*25'� ]�,�$ R

<�g9�f "TO". *�d�? ��D��* Rg4�D� K�7�¤ ���� Q67 ���>� =�2� 8�C^� E��D�$� ��*�­ ">�8�: ������  2>7 d�? g4�7
 b��,�� �
� @� 8(*�­ =���:) d�e� g�Ff402 !g4�D� ���}� �7�¤ .(  

 %�^���� �C�,�� ��$i Q67 %�^���� 1���<� %��*)g4*t'� *i ( %�^���� �C�,��* R8�9��/��� 42D�)g4*t'� *i ( ~� �6�C6�
 ���>'� =�2>�� �C^� 2���� K&�^��B �
�� ;&��� 1�a* R8�9��/��� ���J)1����l  .( �6�� ;��s �J: K��G R1�m'� b��$ Q67*

 Q67 =�2>�� 9�����12 Q67 Q
&h� 8�9��/��� 427 "�s* ����l 2 8��� o+l �[ 
#2>7 ���>'� =�2>�� �C^� HC��$ R
)~��� g9�/�* g�� �s�D��� .(2>�� �C^� 2���� K&�^��B �
�� ;&��� 1�a HC´ %�^���� ;&��� %�� ¨�
�* ���>'� =�
)3 ���l ( 8�9��/��� ~� �6�'�*)2 * 12����l  .( 1�m'� �
� - 1���½� %�^���� �C�,�� ��/� ¨�
�*27����l  . R%6��� 2>7*

 �C6D� @/�g9�f:<� �C6DZ ���>� =�2� g9�f "to"$�$i %k ���  ��	+7i ����� º ��� ����Y� %�^���� 1���<� �C�&.  
� ����8& �E ��+>8DMTF) X:(  8�C^>� ��7�>��� �C���DMTF  .&9 �i �_�>�DMTF~� 0* 9.  
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2.A �
�� ��Z
��  

 "#�$��� ����� - ./0��� 1�)��*�� - R������� W)�F�� ��p9 S�D�(MGCP)W)�F�� 8�=�2� .72� ����  . �B�N��� E�FB*
NCS- g42Y� 8��6��'� Q67 g*+7 ������� ��G�s<� 8��6��'�  "#�$��� ����� - ./0��� 1�)��*�� !W)�F�� ��p9 :  

•  GH,G* 
�F>��� ��/B �i  �� �B�N��� 1�)��*�� �5�� \FN��NCS.  
•  GH o2[ 2���� Q67 g94�& ��G���� ��,>�� ��/� �i "t38(start) " �C^>�� �N) 2>7T.30 CNG . M: �G�s<��*

 R¨�JGH� b�/N� 9��? ��G���� ��,>�� �G�� �i g92,�� 	
� b��D�.  

م ه
	�� ا������� ����  F. Andreasen 

 Cisco Systems  ���وع إ����

������� draft-andreasen-mgpc-fax-04.txt  30: ا�  2004 أ!�

�#$� إ&%���: ا


آ�- MGCPا�*و(�آ�ل $�  رز�� ا

�� ه/1 ا0/آ�ة
2 

�	ي &
A@ 79 �? ا�*اءات أو 9=�	> ���وع ا����� ه/ا أ;�	 7�89 6 إ��
ء آ4 �
��AB=0ى، ا�EFت ا
G�
����G، و7�89  ا0=���Kق ا��IA0 ا�$���I، ا��ا�GH ا


، و��  �
���Lي إ��
ء آ4�
� 79 @A&8� 

ر ً�BNA�RFC 3668. 

4 ���� ��
م ه
	�� ا����� N& �P

(7 وأ���U ) IETF(و��
ر�R ا����� هQ و�&
�Uو
7� �B9
=�
ره
 V2W أ�7 . ا�4NB اG=&
9 4N& �P
�U��F ?IY أ�Eى أن (�زع و�


ر�R إ������. 


 أو �Z�	[ أ;�� و\�ز �=� 

ه]Uة أ	0 �^
_ �P

ر�R و��� Qا����� ه Rر�
و��
�Uى ` أي و�Eأ �P
��9 
a
�
 أو إ9�
& �b
B=�Wام . ا	c=ا� @P%0ا d! ?و�

ر�R ا����� آ�Nاد ����BH أو إ��اده
 89ي _$�� 
fآ� d! ى�Eأ �"hW
N&أ 


ر��H". 

��
ذ إ$
�
ر�� IY? اjا����� ا Rر�
�� �NP
Uو
�`  
http://www.ietf.org/ietf/1id-abstracts.txt. 

` 
���
ذ إ$
�
ر�R ا����� IY? ا�k �_
lا�0از�� ا ��
�NP اFدUو 
http://www.ietf.org/shadow.html. 

2005 �
رس 1و�=
=�Q _%��2 ���وع ا����� ه/ا ` . 

ncA� 

 oP
���
 �B)(MGCP)ف ه/1 ا������ رز�� �*و(�آ�ل ا�=Ip@ ` �9ا�9 ا�
 ا��sض �
�
آ$�9����=u=$A=v uو(=�t ه/1 ا��ز�� د&@ �	ا .د&@ �	اءات ا �
آ$�. ءات ا

 ��_�=������ اFوw ا���ة وآ�ITU-T T.38 4و(�=c	م ا�� �[ �
آ$���4�2 ا 

	اء�
ر ����x �ر�
ل . ا�=Eا ` �G�
��� �=�ك ��GAا�9 اZ������ ا�أ�
 ا
�
آ$�
	اء ا�
آ� دون إ;�اك وآ�4 ا$�

ول ($
_�4 �	اء ا) 
a و(�ك. 

��	c=�0ت ا
2%�_Wا������  ` ه/1 ا

 ��2

ت ا$0=NAI�" �A}م أW"و" ���Aب"و" �A}م"و" \z &	م"و" \z أW"و" \z"ا

"و" �
[�ح 79"و" ��_{ 79"و" �
QsG &	م"و" �
QsG أW"و" �
QsG"وkز"و" ر�\ "

P}"وjو" �? ا"	U "و"?IY "ري"و
�E" 
، ا��اردة ` ه/1 ا������، �=$) uB�dه


�p ا�0_�� .BCP 14 ،RFC-2119 [RFC2119]ف ` &A{ ا

http://www.ietf.org/ietf/1id-abstracts.txt
http://www.ietf.org/shadow.html
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 H	ول ا�=��
ت

 

.1 ��	�� 

.2  �
آ$� (���B رز�� ا

1.2   QA4 ا��_�=�
رات ا�E)LocalConnectionOptions( 

�T.38) ��Aا��Hاء   1.1.2�
رم أو ا]� )ا

 إ�Hاء ا��Gا�9  2.1.2

 ا��Hاء اFد�  3.1.2


$�/ ا�A�Fب  4.1.2) 

5.1.2  � آ�� �	اء �
آ

6.1.2  zA�) ��
ر ا��Hاءات ا�=E
9 ��AB=0رات ا
G=&Wا 

 ا2F	اث وا�;
رات  2.2

)�
آ� (=Ip@ ��7 ا��Gا�9   1.2.2gwfax( 

2.2.2   �
آ$A�
ص E ول

) W)nopfax( 

3.2.2   �
آ$�  T.38 (t38)(�4�2 ا

3.2  4�_�=�
ت اNAB� 


ت   4.2NAB0ا }A& وض
$=� T.38ا

5.2  /�$
=�
رات اG=&ا 


�ان  1.5.2B�9
��Hاءات IP ا �AB=� 
N�� oP
���
oP و�
$/ ا��A� T.38 

����Bb ا^�وف  2.5.2 ��p=� ا


ت   3.5.2NAB0ا 	B9 Q�W�G� T.38اuG0 ا


	اء  3.��=	�� ا �AZأ� 


رم T.38ا��Hاء   1.3]�
	اء) T.38 Strict( ا� ا�/ي �=Ip@ ��7 وآ�4 ا

2.3  �$A=c0دة وا	B=0رات ا
�lا 

3.3  �
&R� 4 ا$=��A*و(�آ�ل ا ������
ط ا�
SIP 

.4  ?�Fرات ا
G=&ا 


رات ه�#�   5.G=&اIANA 


ر��  6.�B0ا RHا�0ا 

 ا�0اRH ا�&%���  7.

.8  �I; 

.9  ��
�ان ا�0& 
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.1  ����� 

 oP
��� ��B)(MGCP) [RFC3435] ?Iف ه/1 ا������ رز�� �*و(�آ�ل ا�=Ip@ ` �9ا�9 ا

 ا�*و(�آ���� @Ip=� ��
آ�MGCP لا��Gا9
ت ا$�و(=�t ه/1 . �? د&@ �	اءات ا
u=����9 �
آ$������ اFوw ا�=�_�� . u=$A=v ا��ز�� د&@ �	اءات ا�و(�=c	م ا

UIT-T T.38 و(�آ�ل*�
آ� ]� ) [T38]ا��� ( TCP أو ا�*و(�آ�ل R� UDPTL ا$���4�2 ا

	اء���ة وآ�4 ا�� .Eا ` �G�
��� ���ك ��GAا�9 اZ������ ا�
ر ����xأ�
 ا�= 


	اء�
آ� دون إ;�اك وآ�4 ا$�

ول ($
_�4 �	اء ا) 
a و��ك �
آ$� .�ر�
ل ا

 @���
آ� ` ا$�
	اء 3، و��	م ` ا���@ 2و��	م (���B رز�� ا��=	�� ا u�
Z� 



ن آ�$�� ا�=c	ا���G�.  @���
رات ا�F? ` اG=&رت ه�#� 4و(�د ا
G=&
9 �&�G=� 

IANARH�0ا
 . و9

.2  ���	
  رز�� ا��
آ�

�
آ$A�
رات (�_�QA� 4 وأ2	اث و(�_��B) . 4ف رز�� �E ت
NAB� ز����و(�Bف ا

�p ا$0[4� :أد�
H 1	�	ة &A{ ا

 FXR  :ا�@ ا��ز��

 �: 0��c ا��ز��


رات ا������ ا���   1.2��)LocalConnectionOptions( 

 QA� 4�_�) رات
�E �NAB� ف�B)(LCO)�

ول ا) ��s9 �
آ$A�و�}ود . $
آ� H	�	ة 

رات �l1 ا/� oP
���
	اء �9ا�9 ا�4 �9
ن إ�Hاءات LCOوآ�4 اHأ ?� �
آ$A� 



آ� ا�0!�ب ���$�
رات. (

ول ا�E و]=�ي LCO اءات�H�9 �NP
U }A& �
آ$A� 

آ� ا�0!�ب ���
 ��(K �G�z ا�=$��4 ��2 أول إ�Hاء ه� ا��Hاء $�

ول ا)

1d! ?� �Zا�0!�ب ��7 أآ .
�	
� (	رج ا�NAB0 _�ا�2 ` أ��، و&� أن (�Iن 
 QI� �NP
��
درة &A{ ا�=c	ام وا2	 A&{ ا4UF �? ا��Hاءات ا0	ر�H ` اU �9ا�G�ا

��Fا tL
� .��
2 �NP
����� اً وا2	ً
 وIY? أن (uG ا
=�أو أآ�Z �? ا��Hاءات ا
) @���
_�4 8�9ن 4.1.2 إw 1.1.2ا��� ا$=� ):ا��Hاءات ه/1 �%x%ع &A{ �}�	 �? ا


رم T.38ا��Hاء   •]� �T.38 [T.38] Rا�=c	ام ا��Hاء : (T.38 Strict) ا

آ� ووRb ه/ا ا��TCP �[ 4�2 أو ا�*و(�آ�ل UDPTLا�*و(�آ�ل $���4�2 ا 


	اء�ا��� ا���@ (أ�IY 7? ا�=c	ام ا��Hاء  و9
��اض.����ة وآ�4 ا

آ� T.38  (G	�4 إw ا��Hاءات���=�4، )1.1.2$�2	ث �ّ�	 و�� &
	 آ�� ا

"t38 (start)")  @����� &A{ ). 2.2ا��� اWب د�A�Fام ه/ا ا	c=ا� zA�و�=

�z ا��BG	، و�� T.38 ا��Hاءات د&@jا ?� 
ً ?� 	�{k ه� ��_�ف 
0

 @��� .1.1.2ا�=$[�4 ` ا

�T.38 ��Aا��Hاء   •����Hاء ): T.38 Loose( ا 4�
�T.38 Strict
Z=�

ء ، 9
�� &A{ د&@ � Wأن ا�=c	ام ا��Hاء Wد zA�
�T.38  z ا��Hاءات=jا ?�

	�BG� .ا


 �=W � �AB: (Off)ا��Hاء اFد�   •N�� Wإ ،�
آ$A�
ص E اء�Hأي إ /$

�E� آ�دك w4 إ�	G=�
9 
kى ور	]�
ء اs��9. 


آ� وا�Gateway :(G(إ�Hاء ا��Gا�9   •$�� ��ك ��GAا�9 ا�=Ip@ ` �	اءات ا

	اء�
 دون إ;�اك وآ�4 اaو

) ����x ` .���� ا
$W  ) 4Bو�=�N? ه/ا ا^


آ�، و�? � ��ن ه/ا ا��Hاء، 2�Q; ،7$��B) zء���
 ا��Gا�9 أي $A�
ص E 
NPدا ?IY 
ً7N&د .h%B� �9ا�G�
�� اU آ��  وإذا 	

ص &E اء�Hإ /�$
=9

=� 
f�� ،�
آ� 	�
	اء gwfax (start)" ?IY ��K"2	ث �ّ� (7s�AG إw وآ�4 ا
) @���
	اء &? إ_	ار أوا�� �"!��و). 2.2ا��� ا�
	P/ أن �L@ وآ�4 ا& 



ول =�
ص lا 

رض إw ا��Gا�9 إw أن (
�Q ا��Gا�9 إ�HاءهB=��=�AN ا
�
آ$� .ا

،�
آ$A�
ص E اء�Hأي إ /�$
) }A& رة	��
 ا^
ل إw &	م ا� Q�=
� �� وا��Gا�9، ا
=� 	�
	 آ�� �
آ�) 2.2ا��� ا���@ (. "nopfax (start)"2	ث �ّ&. 

 @���
رات ) أي ا��Hاءات(و��N&� ا�l �
IN0اLCO	�	N=A� �A9
U �
آ$A�  . {L[و
 ��9
��
��9  ، ا�� (	ل"–x"ا��
ري، وا�E 	�	� }A&"x+" 	�	� }A& ل	) ��، ا


ص 9
�0ردlام ا	c=�%� ،Qا�{��=CreateConnection �N�U z�sو` أوا��  .إ
 (=�pل 9

رات �ELCO wإ �
آ$A� "gateway" .`أوا��  وModifyConnection z�s=�
 (=�pل 9


رات �E �N�ULCO4�_�=���� &A{ ا

 ا^�=N�U wإ �
آ$A�  . �A$!و�? � ���7 إذا أ
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LocalConnectionOptionsرات   �، أو إذا
�E رج	)LCO أ�� ` �
آ$A� 
ModifyConnection� ، رات
�l ��9
������N ا
9 V$=LCO ،4�_�=�
9 ��AB=0ا �
آ$A� 

��G ا��Gا�9 ا�ن أي إ�Hاء  و�I? دون) Wأ �
=�
ا�=�L�=� }A& d�8 ا��F؛ و\�ز 9
�
آ$�
ص &A{ اE .اء	
�
ن أW وإذا أراد وآ�4 اNb   ��G�) 	
& Wأ�� إ tL
�


رات �E �2ا�_ ��Fا ?N�=� م أن{A� ،�
آ�LCOإ�Hاء �
آ$A� . 


ل a/ا، ا��ض أن أ�� ZNوآCreateConnection ام	c=ح ا�
L
، "T.38 Strict" 2	د 9

رات ModifyConnectionوأن أ�� �E 4 ا�ن �? دونG�=�� LCOR� ?I�
آ�، و$A�  

RemoteConnectionDescriptor اءات�H���� . uG� T.38 &	م و�Hد د&@ 
` ه/1 ا^
 tL

	 آ�� T.38، �9	 أن ا��Hاءات ModifyConnectionأ�� ��& ���? (�=c	م B9	 ذ 

�
آ� .hW	9 ،أدرج 	U اء	
�
رات  و�� آ
ن وآ�4 ا�E ،��
آ� ���LCO �x�G? ذ$A� 
 }A&"T.38 Strict"4�� ��Fن ا
I� . 

 ،�
آ$A� ��NAB� @�U ة	وإذا و��ت &�� أن �=
ر ا��Gا�9 أ2	 ا��Hاءات ا�	دة 
�Gx 


ء �z�)�A ا�/ي (�ًZ=�

	م 9 ،79� �QA: 

.1   �N���
ص،"gateway"إذا آ
�� اE اء�Hأي إ ��G�  U	 اd=Eت و� (�$� &? (

.2   d! ى�Eاءات أ�Hك إ

�gateway")  4Z" �	دة B9	 off""وإذا آ
�� ه
"t38"(، 

��h%��$) �ZآFاء ا�Hا�9 ا��G�
	P/ أن (�=c	م ا&  ��2%�. u9 ه/1 ا��Hاءات ا
I? �? اIN0? د&@ أي إ�Hاء �? ه/1 ا��B) ،��2%د ا��Gا�9 إw &	م �  �وإذا

�
آ$A�
ص E اء�Hأي إ /�$
) . @���
ء ا���Hع إw اH4.1.2ر ?� 	�{� }A& ع%x%� 

�N&د ?IY ��
_�4 8�9ن ]	�	 ا��Hاءات ا$=� .ا


رات �E �NAB� �$�)وLCO ��2
��NAI ا$0=
9 �
آ$A� "fx") ز���9
�@ ا �U�G�� �
 zH�k[RFC3435](u=��
9 �&�G=� ، (:) و\�ي �x��
� �A_
� 
�
�9 4]$) @�U �NP
Uو 

 d$�) 
���T.38 Strict9 ـ "t38" d$�)و ،T.38 Loose9 ـ "t38-loose" d$�)و ،
gateway9 ـ "gw"، d$�)و off9 ـ "off". 


� ا�=c	ام =�
ل اZ0ا uGو�PCMU أو G.729 4�2�)و QBN���d$�=A ا  �
آ$�ا
9
��Hاء T.38 Strict) �A�$� �N�U (�
آ$A� :أو ا�=Ip@ ` ا��Gا�9 

 L: a:PCMU;G729, fxr/fx:t38;gw 

 إ!$
ل آMGCP ��F t�=� CreateConnection ?� 4و�
QsG �%��2 أن ا�*و(�آ�ل 

رات �ELocalConnctionOptions �_ووا RemoteConnectionDescriptor  ك�� ��و9/
��GAا�9 �
ا��	c=�=� ��
oP ا���
ت اNAB� ر
�=Eا ` �G . رز�� @&	) 
�	
و&
 �
آ$�
ر إ�
 ا�=�$d ا��QBN وإ�
 (�T.38  4�2ا�=Eا ?� ��(=IN? ا��Gا9 �9/
 �
آ$�
	اء، &A{ اFرtH، ا�=c	ام أ2	 ه/�? .  ` ه/1 ا^
WتT.38ا�و�=�zA وآ�4 ا

 �
=�

ر�?، و9�lا��!"�h%4 آ$s� Wرا  أ
�E ?� تLocalConnctionOptions �_ووا 
RemoteConnectionDescriptor أوا�� ` CreateConnection. 


رات �E دة

ت (

ول �
آ� LCOو&
	 (	U ��U	رات، \�ز إ&NAB� �NP
U R� �
آ$A� 
�x��
� �A_
� 
�
�9 4]$) �N&	� .زو�� @��� �? "gw" و"off" و"t38" أن (s$4 ا

 ���N�� 
fF �NP
��
ه/1 اNb 

$/ و�"!�� .&A{ ا�	وامً) �� &A{ ا��Gا9
ت ا

 �=@ �	�	 ا��	رات و���	
& ���
bت ا�
NAB0ه/1 ا 	�B) أن ���
bت إ
NAB� 
ً 
0

7
�G� �
=�
ل اZ0ا: 

A: a:image/t38, fxr/fx:mypar, ... 

 ���B0ا �
آ$�
��� 8�9ن إ�Hاءات اb4 إ�_
$) ���
=�
م ا�$�&�� ا�UFم ` ا	و��
 .أ&1%

 )ا�-
رم أو ا�*��' (T.38ا&%�اء   1.1.2


 (�AI �9ا�9 9
�=c	ام أ2	 ا��Hاء�? �	
&T.38) ��A��
رم أو ا]�، ا�B0و�u )ا

9
�A�Fب أ��ً T.38 ����
	اء، �? �uG ا� ` اm=" ���0" ا�/ي �=Ip@ ��7 وآ�4 ا
�
jا QـGSDPاءات�Hام ا�	c=ا�  T.38و(�آ�ل*� أو ا�*و(�آ�ل UDPTL  ا0�=
	ة إw ا
TCP)  �9ا�G�9
�=c	ام ا����N أ��ً
إW إذا آA$� ا "image/t38"oP
����=	�� ا  .(

�
jى ه/ا ا���0 ا�� �E� ن
، T.38إذا آ
�� ا��Hاءات   �
GSDPـQ و�? ��Bف أي آ�

� � أم=�
إذا آ
ن �? ا��80ن إ�Hاء (G	�4 إw ا��Hاءات   �
(� ،?I	�N&، و9

T.38
& ��&A{ ه/1 ا�A�B0  و�zAs=A. 	 آ�� �
آ� ��AB=0ت ا
��AB0إدراج ا 
9
�=c	ام �	�	ات ) إذا آ
�� �	&�9T.38 )�N	رات (���G ا��Hاءات SDP ن%&� 

 o��G�
�� أ��ً
و(	رج . [RFC3407]ا��	رات ا�
ت أ�Eى &? ا��	رات، �s9 ا��AB� 
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	اء، أم�
 إذا آ
ن وآ�4 اN&�  
9 nEر 	U ،?I� ول

�=c	ا��
 ` أ�� (
4�_�=�
و�� c=�W ��2W	ا��
 �W  )h%BوU	. ا� tL

ل، Fن  Z04 ا�G� }A& ،��وذ


رات �lاLCO اء	
�9
�=c	ا��
( W �? وآ�4 ا tN�.  �_وا �
=�
ل اZ0ا uGو�
��� - RFC3407ا��	رة 
وا��	رات ) ا��V2W )��BN إدراج آ4 �? ا��	رات ا^
 �
�
I�
ر )T.38(ا�B0د ` ا	ا� �p
� :A& RFC3407{ ا

m=audio 3456 RTP/AVP 18 
a=sqn: 0 
a=cdsc: 1 audio RTP/AVP 18 
a=cdsc: 2 image udptl t38  

9
��Hاءات  ��AB=0ت ا
NAB0ا �NP
U }A& ع%x%�
 ` اT.38 ���0و�Hإدرا uB=� �� وا
�
jا QـGSDPء
Hر ،  �pA0ا wع إ�H�� .T.38/D [T.38]ا

$�AI) �$Aآ ��
 و&
	 آ�� �
آ� �=��م ا��Gا�9، اًpH
� 
9
�=c	ام أ2	 ا��Hاءات ً
T.38QA� 
k ،: 

.1  �
آ$�
oP ` ا�
هT.38 Qا�=�%ل إ�Hاء (�4�2 ا���

ة اU ت
Iل وإ�
 ا�ر�

ل &A{ ا���اء G�=�Wاء (وا�Hم إ	c=�) oP
���

ة اU ��
 T.38إW إذا آ

4B$�
9.( 

.2 	2 	�� ."t38 (start)"ث (�

.3   oP
���
	اء ��s9 ا�=�%ل (d�s ا�
ت أ�Eى �? وآ�4 اN�AB) ر
ا�=�
 QAB$�
) oP�c=	م إ�Hاء (ا���

ة اU ��
4 9
T.38إW إذا آB$�.( 


 أ�����
oP وذ�� 89ن ���4 إ���
	اء ا��Gا�H�9 �9اء (d�s ا� و��AI وآ�4 ا
ModifyConnection  ث	إدراج ا^ R�"image/t38" رات
�E ` d$�=�
ر����x 1 اG=&
9 

LocalConnectionOptions ) ل أ��
G�=ا� �L�=
�� ا$� ���ModifyConnection ون	9 

رات �ELocalConnectionOptions �_وا R� ?I��=�ي  RemoteConnectionDescriptor و
 ��� }A&"m=" oN
�
د�� �MGCPوzH�k إ�Hاءات ). "R� MIME "image/t38 اB�
وض  ا$=A

، �A}م، إذا أدرج وا_� )6.2 ا���@ [RFC3435]ا��� (&A{ ا��Iدآ
ت 
RemoteConnectionDescriptor 
��أ��ً� }A& أن �=�ي ، "m=" R� "image/t38" 

hW�G�� oP

ر1 ��� و�G=&
9 ��Fا tL
� QI� وIY? أن �=
ر ا��Gا�9 أ2	. 
 4�
�
 ره
TCP و�9UDPTLو(�آ�� اa اءى�� 
NG�2  

د�� �H�9MGCPاءات ًB� ا


وض &A{ ا��Iدآ
ت $=A�) wة إ	

$�/ ا0�==�
ت ا�AN& @�=) ،QANB�` ا��اRU ا
��TCPا�*و(�آ�ل 

درة 2� 
f89 
ً(. 

إw   اR� ModifyConnection4��0 أ�� �RemoteConnectionDescriptor	رج وا_�   �وإذا
أ�I� Wن ��E ) �? اtH�0 ` ا��اRU(، ��ن �? ا�9T.38 ?IN0ا�9 ا�=��A ا��Hاء 

�� RemoteConnectionDescriptorوا_� � }A& ا2=�ى 	U 7�
G�=6 ا� "m=" ?N�) 
"image/t38"hW�G�� oP

ر1 ��� و�G=&
9 .،��
�� (  W و` ه/1 ا^�
���R ا=�

 oP
����� إر�
ل و��
�z ا�T.38�Eاjا wإ  .hW	9 ،z\و ���
� �? ذ��، أن (
=�� ا
����� و_�ل وا_� �
رimage/t38" 1" �	ث �RemoteConnectionDescriptor RاG=&
9 ،

hW�G�� oP

آ�. TCP) أو (UDPTL و�9و(�آ�ل ��4 �	&@ ،��� و�$� و��=�N إ�Hاء ا
T.38  �_ل وا
G�=ا� 	
&RemoteConnectionDescriptorل�G�� . 

��  ���Gل &RemoteConnectionDescriptor� }Aو�=�ي وا_� "m=" oN
� R� MIME ا
"image/t38")  zآ���9
�=c	ام �Uا&	 اSDPد��
B� (UDPTLو�9و(�آ�ل ��4 �	&@ )  ا


ل، إ�
  .TCP)أو Z04 ا�G� }A& ،�
آ� 9�zG ا���
ء إ��
ل �
آ$�وإذا ��4 �	اء ا
w4 إ�	G=�

	اء ��AI=9 ا��Gا9 �9�
م وآ�4 ا�U ر
 وإ�
 "image/t38"أ�

ء ا�=�


ر وا_� أ�

ء ا�=�RemoteConnectionDescriptor ،ل�G�� ����	 2	ث �) "t38 
(stop)" أو "t38 (failure) . اء�Hا� Q�=
� 
�	
�، T.38و&���	 2	ث �) "t38 
(stop)" أو "t38 (failure). 

 إ%�اء ا�!�ا.�  2.1.2

 �A�89ب ]I@ أ��ً
IY? أن (�=�4 ا��Gا�9 ا�� (�=c	م إ�Hاء ا��Gا�9، ا�B0وف 
_
E �
 ا��Gا�9، (

ول �
آً�
ص . &
	 آ�� �	اء �
آlول ا

=�و($
_�4 ه/ا ا

��_�=�
ل (���G ه/1 ا� ?& �Hر
E �
آ$A���9	 أ�7 . �
ص E ول

، c=�W	ام أي (
 79 �A]=0ت ا
NAB0ا ���N=9 �Eا� z�
jا R� 7�A& وض
$=�
آ�، أن \�ي ا$A�

 u$_ا��
 &? ���x ا��A& ف�B=� LocalConnectionDescriptorوا


ول   �وإذا. RemoteConnectionDescriptorو=A� @&	�
�z ا�U �E	 أ��� اjا ?I�

 ،�
آ$A�
ص ا�0!�ب ��7 lا��و&
	 ا�=�%ل (

ول . ]
ول ا��Gا�9 ا�=�%�7أ0  
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 ،�
آ$A�
ص E����	 2	ث �) "gwfax (start)" {�
N=� اء أن	
�
ح ��آ�4 ا=� �� و9/
�Fا u9 ا�9 وأن�G�
	اء وا�A�Fب ا�/ي (=Ip@ ��7 ا��Aب ا�/ي �=Ip@ ��7 وآ�4 ا

�
آ$�
ت &? ا�=ds ا�$QAB ` ا��AB� }�A=� 7�$� �U��
=�Q . ��4 ` ا� 
�	
و&
��	 2	ث �) z\ ،�
آ$A�
ص lا�9 ا�G�

ول ا)"gwfax (stop)" أو "gwfax 

(failure)". 

 ا&%�اء ا3د1  3.1.2


$/ ا��Gا�9 ) ?�
_�، �off " 4Z"ا�� (�=c	م ا��Hاء اFد� E �أي إ�Hاءات �
آ
T.38�
ء ا�[	ى ا�QA و. ، &
	 آ�� �
آs�أو (G	ل /�9	 أن ا��GاU �9	 oG�) 4�) إ

 �H
�ل ه/ا، &A{ و7H اl[�ص، دون ا�=c	ام ا��Hاءات � W(إw آ�دك 9	�2 4�z ا^
T.38 و(�آ�ل*���	 2	ث أ��ً
و\RTP .( z ا0�=
	ة إw ا�) "nopfax (start)" 	�9 ؛

� ?�
stop"49"2	ث �ّ�	 أ�7 �� . 


"stop" و(���	 2	ثNb ¡B��  
أ�7 آ
ن &A{ ا��Gا�9 أن (�=
=¢ و�U ا�=�
ء �	اء ً

آ�، وه� $�
ا� �oP
���
�j (	�� اB� }A& ي��

	 � �9W	 أ�7 . & ،RU�=


off"�j"ا�=c	ام ا�A�Fب B0ث ه/1 ا	أن ] ،. 


"��6 ا��53ب  4.1.2 

��z ا0/آ�رة أ&%1، ���� وا_� 
�Fب �? ا�A4 أ�I9 �AB=� 
N��
RemoteConnectionDescriptor 7N&	� ي/�
ت &? �
ه�� ا��Hاء ا��AB� ) ��ا��Hاءات ا


�N&	� (�Eا� z�
jا . uB=� ي/��=p	�	 ا��Hاء ا ���
=�و(�=c	م ا���ا&	 ا
 :ا�=c	ا�7

.1 NPدا 	��=�
 \z اً QA4 ا��_�=�
رات ا�E ` د	اء ا�	
� �9(LCO)آ�4 ا

ريjا ��F
9 ��AB=0ا �
آ$A�
ء   �وإذا. ���
درة &A{ اU �9ا�G�(I? ا

 ��Fرات، �$�4 ا
�l8 ���7(89ي �? ا�lام ;$�ة ا	c=�
9 532 - �N�U 
)@�U (QA4 ا��_�=�
رات ا�E ` �N&	� d!.( 


ر  2.�E ?� 4آ d��) 6 ات إذاLCO �_ووا �
آ$A� RemoteConnectionDescriptor ،
��
ر =c0اء ا�Hاء ا����
ن &A{ اG�
j&@ ا	أن � - ` ���U 4 ه/اI�� 

���Hاء  �G�
�
9 o�� �

�T.38 Strict" . z"ا���U ا^jا Q$� أن ?IYو
 :ا��BG	 �H�9اء إذا

*   oP
����� ، ` "image/t38" ذو ا�[MIME 4Z� ،�Aأدرج £o ا�� ` "=m"ا
 ، أوRemoteConnectionDescriptor وا_�

*   oP
���
رU 1	رة MIMEأدرج £o اG=&
9 �A]�` ) [RFC3407]ا��� ( ذو ا
 .RemoteConnectionDescriptor وا_�


ر أي �? ا��Hاءات ا��اردة `   �وإذا  �=Eا }A& درة
U �9ا�G�(I? ا

رات �ELCO��F4 ا�$� ،�
آ$A�  )7���c=�
9  8�lام ;$�ة ا	أن ). 532 V2W

"T.38 Strict "و"gateway"و "off"NPدا ?IY  
ً- 
�$��B) z�K - 
�N&	� أن 

7 وا_� �G� 
N& ��
�
$�/ �	&@ ه/1 ا��ز��، 9[�ف ا)

RemoteConnectionDescriptor. 


رات   �إذا  3.�E اء أي	
�
آ� أو وا_� �LCO	رج وآ�4 ا$A� 
RemoteConnectionDescriptor ،��Fا R�  ام أي	c=ا�9 ا��G� \z أن (�ا_4 ا


ريjا �U�� .إ�Hاء (�=c	�7 ` ا


رات   �إذا  4.�E اء أي	
�
آ�، و�I? أدرج وا_� �LCO	رج وآ�4 ا$A� 
RemoteConnectioDescriptor ،��
&	ة ��
ر 2 أن (=RG ا��Gا�9 ا�=Eا 	
& 


م 9/��، . إ�Hاء����و�	ى ا�9 �N���
رات  ا�=c	ام ا�l z�s=�
LCO 

آ�، أي $A�"gateway" أ�� ` CreateConnection ر�� ` أ��
jا �N���، أو ا

ModifyConnection . أ�� ��
=��L�=� �U اModifyConnectionW  ) ��Fو` 2

ر أ2	 ه/1 ا��Hاءات �=Eا }A& درة
U �9ا�G��=A&"z�s{ آ�ن ا

 و��" (9ً

 @���01.2
 ه� �uG ` ا .(W أن ه/ا V2W � ��F �G�
�
9 ���U 4I�
CreateConnection���  ًاNPدا 
�N&د ?IY z�s=�
9 �N���
 Fن اً z�K

���B=� .ا

.5  W ��_وا ��� RemoteConnectionDescriptor  اء�Hا� 	�	[ }A& 1ر
�=Eا �G�

ر1�=Eا ?IY ي/�
ر ا��Hاء ��ى وا_�� W و.ا�=Eا }A& ��� 

RemoteConnectionDescriptorري
jا ��Fا R� 1d��) 6  . 7أ� 	�9��، �ر�
ل 
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 uB� o£ ?� oP
 ، أن �=�ي أ2	ث وا_�)"4Z�"image/t38 (و�
RemoteConnectionDescriptor49
�� oP
�� و�� }A& 7�
G�=6 ا� . 

��� ا�=c	ام ا���ا&	 ا0/آ�رة أ&1%
=� :و(�tb ا�AZ�F ا


&	ة ً
 و���A�4�2 �
آ� ، �=�zG ا��Gا19�) o�� @&	) ��
ر��T.38، ا�B� ،
ً 4�� 
�
ر �
آ�E }A& أ�� �=�ي "mypar" }A& ح أ�� �=�ي
¤ ��p=� 
N
�9 ،o�� "t38-

loose" أو "gw" أو "off"%9 رات   أو
�ELCO�
آ$A�=�ي إW � Wوا��F ا�/ي .  
}A&"t38" ،ام أ	c=ي ا�T.38 ب�A�Fا ` "strict" أو tL
� 	U ،W � tL
)BG) 
��ا_� ً

RemoteConnectionDescriptor.( 

���Hاءات  �N&ا	�

ول CreateConnectionا�� (�=�4G أ��  ،T.38وا��Gا�9 ا) R� 

رات إ;
رات�E LCOx�G�� �
آ$A�  
ً}A& "t38"  �_وواRemoteConnectionDescriptor 


&	ة ً
 ، �=�zG ��4 ا��F و��T.38 و9% (	�� و�
U %9T.38 oP	رة �A�و�� آ
ن . 2

رات إ;
رات(

ول �E LCO ?N�) 	U �
آ$A� "t38-loose" أو "gw" أو "off" ن
I� 


ر أي �? ا��Hاءات�=Eا ?IN0ن �? ا
I� .اU ��F	 t¤ و

���Hاءات  �N&ا��ض أن �9ا�9 داT.38 ح أ��
L


ول CreateConnection �$/ت 9) R� 

رات إ;
رات�E LCOx�G�� �
آ$A�  
ً&}A "t38" )رم
]�إذا ا�=��AG ). أي ا�A�Fب ا


رات ModifyConnectionا��Gا�9 ا�ن أ�� �E ون	9 LCO �_وا R� ?I�
آ� و$A� 
RemoteConnectionDescriptor رة	U %9 T.38 R� oP

image/t38" tL" و9% (	�� و��� ،

��Fةاً ���(ا	&
����F 1ن ا

 (d�8 ` ه/1 ا^a ���
 و���9	 أ�7، ).  ً u)	&
�A�2 
�? ��Iن ه

ك أي إ�Hاء ،4و T.38 .��
	اء U	 أدرج (

ول  و� إ;
راتآ
ن وآ�4 ا


رات �ELCOx�G�� �
آ$A�  
ً}A& 	�	H ?� "t38"4 و���� 	U ��Fن ا
I� 
ً

&	ة�A� 2. 

dEاً،وأ u=9ا�GA���Gا�9 ا0[	ر أو �9ا�9 ا��_�ل أو  ?IY 7��2 أ�%� QsG
� 

 ا�=�%N��=Aآ w4 إ�	G) لT.38 �
=�
� و9�
ه}ة H /�$
=�
ت ا�AN& ن�I) أن 



ول ه/ا=� . ،4�	G=�
ن &A{ ا���اء اG�
jا 
��� 4�=�� ���� ا
و�=�N? ه/ا ا^

وه��   ?IYأن� 
�	

ل، &Z04 ا�G� }A& ،ث	�  	�
آ� ا0[	ر ��Ns �	اء �ّ�)CNG (

�
آ$�
آ� ا��_�ل ��=�4 ا� ��Iو� V.21)  ]ا���T.30[ ( w4 إ�	G=�
$�/ ا) 4GU
T.38ل�_��
�z اH }A& . 

 آ:� �9اء 8
آ�  5.1.2

 �
آ$�
	اء IYV.21? آ�� �	اء �
آ� B9	ة و�
4Z� ،�$A=v 4P ��=�4 ا� أو ��Ns ا
T.30 (CNG)رات أو ا�
; V.8BG) ، 
ً��	c=�0ا �
آ$������ إر�
ل ا��و. � 	pآ ،


ت (
$�/ ه/1 ا��ز�AN& ��I) أد�، أن �
آ$�
	 إw ��=�4 ا=�� ��� �	اء �
آ
V.21. 


	اء �
$�/ إx%ق ��=
	 إ�Ns� w ا) ?IYوT.30 (CNG)hW�G�� ه/ا *=Bم  ؛ و�
& 7H�9
�
آ$�
ت ا&��9 �AB=� 
N�� G3

  و�fدو . R� م	c=�� 
�	
�9	 أن ه/ا ا�x%ق، &

 �c�
�
آ� ا�T.38B �? ا�=�_�� 2ا$�
� ا���&�  أو ���c أ�A& ����� ،�G{ ا
V.34 . �c�
�
�¥ اT.38) �G�F �? ا�=�_�� 2وا��zG ه� أن ا�
رات	&@ ا�(W  )وا; 
ANSamو CM ��_�=�
آ� V.8 ا��اردة ` ا$�، و�? � ��ن V.34 وا�� (�=c	م �R ا


آ�
ت $�
 إV.34 wا�=&�� �$c=� G3) 1400�=9 /���

 )�c=	م ( ��	
& 4Uأوأ
 �c�
�2
Wت �
درة ). أو ���c أ�T.38 )�G �? ا�=�_�� 2ا R�9 ?& ¦�AG=�
 6 اNآ


ت �ّ�	 �0د�
ت (Ns�T.30 (CNG)=؛ و����آ
� d! اءات	
�  	�ه/1 ا�0د�
ت إx%ق �ّ
§x
E �
آ� .}A& ء


ت (
$�/ ه/1 ���7ذآ� أ&1%،   �
و9�AN& 	
 89ن (�=


�Ns إ;
راتا��ز��، ا�� (	&@ آ�� �
آ� &A{ أ�
س ا$�
ر (�T.30 (CNG) 4�I ا�E ،
�c�
�
9 �AB=� 
N�� ��I���4 ه/ا اB=� 2 ��_�=� ).أو ���c أ�T.38) �G �? ا

6.1.2  ��*

ر ا&%�اءات ا�; ���
 ا0=�!
رات ا>�	��� .

و&%وة &A{ ذ��، . �? ا�0@ ��@ ��
ر ا�=c	ام أي إ�Hاء �? ا��Hاءات ا�	دة أ&1%


�zAx ?IY�G إ�Hاءات 9	�B=� �A	دة، �9	 أن �� 
�Aآ ����
ت ا��Hاءات &�N .

4�]$=�
9 u=�

ول ه
(u ا0�8=
� @��� .و` ه/ا ا


� ` �B� �#�9ف ���T.38إن ا�=c	ام ا�A�Fب Z� رم
]�
 ا x
����x أ�Eى ً
 أن ��
) 	�  أو_
ف U	رة�ّ

�Gx 

رً�BNA� RFC 3407 �
آ$�
ت &? (�4�2 ا��AB� R� T.38 . 1/4 ` هG�=وإذا ا�
#�G�، ��Iن T.38 9	ون U	رات (�4�2 �
آ� �RemoteConnectionDescriptor وا_� ا

 ��Bو�ً�Eا� z�
jأن اW  � اءات�Hا� @&	T.38 d! ��
دي �
و$) ?IY �
=�
، و9

�G=A	�4 إw ا��Hاءات  �pH
�T.38) �). ا�/ي U	 ��دي 9	ور1 إw ��4 �	اء �
آ
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��B� ?Iو�  �وإذاً
�  ��
������ ا�EFى (	&@ أوإذا آ
�� ا�(	&@ وا_$
ت   �W ا
�Gx رة	��
ر ً
 ا�BNA�RFC 34072�b4 وUأ Q����=� وا�0}ة هQ أ�7 .ً
، ��Iن ا^4 ا

�? ��ي �
و�� (G	�4 إw ا��Hاءات T.38و��B� إذا Wإ  
ً ،7N&	� �Eا� z�
jأن ا
������� ا�
ط ا�
����Hاءات (  �9W	 أن ا 
�N&د ���T.38) 	U  @!ر 
a �N&ن دا�I

����� ا�� U	 (�دي T.38ذ��؛ �9	 أن ا��Hاءات �
ط ا�
��? (�=c	م �R ه/1 ا 
2
Wت ��4 �
آ� 9% داع �R آ�دآ
ت ذات &�ض � wإ 

ت ��b�B 9	ورهIG; أو ds_ ق
�

�P
�l. 


 T.38وا�=c	ام ا�A�Fب ��A& ي��
� ��
رات اG=&Wا �$� }A& ي��
� ��A�� ا
Fام ا	c=ب ا��A�T.38���IB� وئ

رم، �9	 أن ا0}ا�
 وا0�]��� .  ا�� ��
وإذا آ

رم �
ول ا�=G	�4 إT.38 w، ���4 ا�A�Fب T.38	&@ ا��Hاءات (  d�� ����xWة]� ا

، وه�)و�T.38)4�$ ا��Hاءات �  �و�? �
U . ��2	 ��دي 9	ور1 إw ��4 �	اء �
آ

������ ا��� ا�
�
�dةأ�Eى، ���7 إذا آ
�� اW  �Gx رة	��
 (	&@ وا_$
ت اً

ر �BNA�RFC 3407 اءات�H4 ا�B$�
9 @&	) �������� ا�
�، �=�T.38 4، و�I? ا
 .�=c	م �R ه/ا ا�A�Fب ُ(T.38ا��Hاءات 


�H �9	ة وا2	ة ª[�ص ا�=c	ام أي �? ا�A�Fب   Wواl%_� هQ أ�7Hإ 	H�)T.38 

رم أو ا�A�Fب ]����A؛ ��/1 ا�T.38ا��=u  ا�
�
U }A& �U�=) �9	رات اH

 zG�9 4�$) �
آ$�
ل (�ك �	اءات اN=2ا u9 Q����=�
�=u و&A{ ا^4 اB0ا u=�����ا
�� آ
ن ا��d! Rb ذ����2T.38 (	&@ ا��Hاءات (&	م و�Hد دWWت &A{ ا��	رة   (


tH إw ا��Hاءات � d! 4�	G) zG�9 4�$) �
آ$�
ل (�ك �	اءات اN=2واT.38) F ن

	اء . ) !� d	T.38h%B� �N&ا��Hاءات �و�
QsG �%��2 أ�U 7	 �I)ن �	ى وآ%ء ا

�Gx رة	��
ر ً
 و�
d! 4P وا_$
ت ا�BNA�RFC 3407 	�	p=� 
�� إذا ��� ��
 آ

ل، ���7 &
	 . I)T.38?، (	&@ ا��Hاءات  �  أم،d�� ����xةZ04 ا�G� }A&و

�
jام ا���0 ا	c=ا� QـGSIPر
G=&

�P أ�Eى  9�� R� ����=��4Z (1 �9و(�آ�ل ا

	اء أو أ�H}ة أ�Eى ` ا�*و(�آ�ل �
رات، IY? ا�=c	ام SIP( ����xوآ%ء ا�� 

�
jا���0 ا QـGSIP���B0 

 أ�7 إذا »�  . t	T.38�N&إذا آ
�� ا��Hاءات   �Nآ
 R� dGق آ
�
	اء 9
�=c	ام آ�دآ
ت ذات &�ض ��
ا�=�Iاروآ�4 ا�	
& W  �G u

���Hاءات  @&	�
tL �? دون ا�=c	ام ا��Hاءات T.38ا) �
آ$�، U	 (�4 �	اءات ا
T.38��
�P ا��زم ا�E ت ذات
IG��
ن �
�  W، 2¬ ` ا�=�. 

 ��

آ� إذا آ$A�
ص E ول


ر أ��Aب ]I@ ا��Gا�9، �? ��Iن ه

ك (�=Eا 	
و&


ول ) ����x �
ن �$N&	) ن
)d�
�
ن ا=�����
ن ا=��
�
آ�؛ V2W أن ($
_�4 ا$�ا

��NAرد ��Aوآ� آ�� ��AB$������ ا�
ن ً
 أ��V2W . ا=��
�أ�7 إذا آ
�� ا

ن)d�
�
ن ا=�����
آ�، أو إذا(  Wا$�

ول ا) ����x �
ن �$N&	�   ������(I? ا
�
jا���0 ا ` �
�G� QـGSDP�
آ$A�
ص E ول


دل، �? ��Iن ه

ك (G=0و&%وة . ا 

?� ،���� إw أن �G	أ إر�
ل &A{ ذ

	اء &A& }A@ 89ن ه/1 هQ ا^� ��Iن وآ�4 ا

آ� و�$� ."nonpfax (start)"2	ث �ّ�	 ا


آ�، إoff ( W(وا�A�Fب اFد� $�

ول ا=�
ص E اء�Hك إ


;�؛ ��I� ?Aن هG� ب�Aأ�

$�/ (G	�4 إw آ�دك ذي &�ض =� 
kى ور	]�
ء اs�
د �=B0ول ا

=�
9 �AB=� 
N��


� .ق أآ*�


ت &�N� �B9 R��=9 ول ا�ن

=� ،4�]$=�

ول ا��Hاءات ا�$�د�� k}�	 �? ا) 	B9و
zA�) 	U �� :ا��Hاءات ا


رمT.38ا��Hاء   *]�
رم B9	 ا��Hاء T.38إذا وRb ا��Hاء :  ا]� T.38 ا
���A أو ا��Hاء اFد� �
 IY? دا(off)) NPاً }A& ?اء��Hد&@ ه/�? ا�


ر1، �? )ا���اء�=Eاء . �=@ ا�Hا� zAx ف ه/ا، ��ن%ªوT.38 رم
]� ا
�T.38B� ��Aوا��Hاء � .b#�4 اj	وىً
  ا

�T.38��Aا��Hاء   *��? �=@ T.38د&@ ا��Hاء ً
 IY? داNP:  ا ��/����A، و� ا

ر أي إ�Hاء �	د B9	 ا��Hاء �=EاT.38��A�� . ا

��$� إ�Hاء   �وإذا. ��Gا�9د&@ إ�Hاء ]I@ اً
 IY? داNP: إ�Hاء ا��Gا�9  *

رات أ�Eى �E وو��ت �
آ$A�
ص E اء�Hا�9 &? أي إ�G�
&	ا (]I@ ا�

 �N���
$�/ �A) ا��Hاءاتoff"("ا) ���I? �? اIN0?   �وإذا. ، �=�Lي �
و

آ�،د&@ أي �? ه/1 ا��Hاءات$A�
ص E اء�Hك إ

�? ��Iن ه . 


ر أي . ��Hاء اFد�د&@ اً
 IY? داoff :(NP(ا��Hاء اFد�   *�=Eا @=� ?�و
 .إ�Hاء �	د B9	 ه/ا ا��Hاء
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راتا3?�اث وا&  2.2@ 

N&د ���
=�0
 ذآ� أ&1%ً
 (�Bف ا2F	اث ا: 

 ا
�ة    R S ا�
	��� ا����
gwfax 

nopfax 
t38 

 ��آ� �
��� ��� ا���ا��
��آ�� $ �#�ول ��ص �

 ��T.38&�% ا���آ� 

x 
x 
x 

 


م �UFم ` ا	د��و(��$�
ر�� ا2F	اث اB) ���
=� .ا�$�&�� ا

)�
آ� (=Ip@ ��7 ا��Gا�9  1.2.2gwfax( 


 �G	أ أو �=��U أو �$�4 إ�Hاء  "�
آ� (=Ip@ ��7 ا��GاR��"�9 ا^	ث �	
&

آ� ا�/ي (=

و�7 ��7 ا��Gا�9$�
ت "gwfax" ـو��$� ا^	ث 9 .اNAB0ف ا�B)و 

 }A& �G�
) ����� ا
=� : ��ObservedEventsoا^	��� ا

*  start :�9ا�G�
آ� ا�/ي (=Ip@ ��7 ا$�و�
QsG أن �L@ . ا�=�4 إ�Hاء ا

ت (

ول و�
oP إw ا��Gا�9 إw أن �N�AB) ار	اء &? إ_	
��	 وآ�4 اّ�

 ."gwfax (failure)" أو "gwfax (stop)"2	ث 

*  stop : �9ا�G�
آ� ا�/ي (=Ip@ ��7 ا��Gا�9 و� (I=�� ا$�ا�=�{ إ�Hاء ا

ءأي�Eأن ه/ا.  أ V2WW  ح�
L

آ� أر�9 4� }A& ورة���
��ي 9
 . ���


آ� ا�/ي (=Ip@ ��7 ا��Gا�9 ا�=�{ و� �[
دف $��o�� uG أن إ�Hاء ا

ء�E7 أي أ�اء �$�Hء . ا�	4 9GU ��

 آNآ Q4 ه�_�=A� oP
���
ت اNABو�


آ� ا�/ي (=

و�7 ا��Gا�9$� .إ�Hاء ا

*  failure :& d! 4I�9 }�=ا�9ا��G�
آ� ا�/ي (=Ip@ ��7 ا$�
دي إ�Hاء ا .

آ� ا�/ي (=Ip@ ��7 ا��Gا�9 وا�=�{ $�_�دف ��ع �? ا�0
آ4 ` إ�Hاء ا


آ� ا�/ي . ا��Hاء$�
 آ
�� 4GU 9	ء إ�Hاء اNآ Qه oP
���
ت اNABو�


و�7 ا��Gا�9=). 


ر &? ا^	ثGEا� 	

ت ا0/آ�رة أ&�H�� 1%دة &NAB0ا ?� �NAB� ن�I=و. و�ABC 

��� ` "�NAB�"gwfax ا^	ث bت إ
NABk ObservedEvents 7أ� 	ن ���7، �9�I) 89ن 



ت ا0/آ�رة أ&%1 أول �d��) @=� �NABهNAB0ة �? ا	و�� . وا2�B0ا d! ت
NAB0وا
��
�Aه
� . 


� (�$d ا^	ث =�
ل اZ0ا tbو��"gwfax": 

 O: fxr/gwfax(start) 
 O: fxr/gwfax(stop, foobar) 


ص ���
آ�   2.2.2�
ول "
 0)nopfax( 


آ� R��"W ا^	ث $A�
ص E ول
� "
�	
&W   �
آ$�

ول ا=�
ص E اء�Hك إ

��Iن ه
�

ول . و���I �	اء �
آ=�
ص E اء�Hأي إ zAx م	& zG�9 
وIY? أن ��R ه/ا إ�

 �
آ$�
 ` ذ�� (اk"off" ( وض
$=�
��� ا�=W  �cوإ�
 Fن اIإ� wإ Q�$ ام أي	
�
آ$�

ول ا=�
ص E اء�Hث 9. إ	ـو��$� ا^ "nopfax" ���	^ا �NAB0ف ا�B)و 

 }A& �G�
) ����� ا
=� : ��ObservedEventsoا

•  start:W  ��
آ�، �9	 أ���I� 7 ا�ن �	اء �
آ$�

ول ا=�
ص E اء�Hإ 	H� .
 �
ن ¤
ح �	اء �
آN��
	اء أن �[	ر أوا�� أ�Eى �U	 ��Iن &A{ وآ�4 ا

)�E� آ�دك w4 إ�	G) 4Z�.( 


ر &? ا^	ثGEا� 	
و�NAB� ?IY ا^	ث . و�=�Iن ا�NAB0 ا0/آ�رة أ&�H�� 1%دة &
"nopfax" ` ���
bت إ
NABk ObservedEvents 7أ� 	7، �9��� �NAB0ن ا�I) 89ن 



. ا0/آ�رة أ&%1 أول �d��) @=� �NABه�Aه
� z\ و���B0ا d! ت
NAB0وا . V2W
��7�W  Yأ
2 ?I 
 ��I� 7�F 9	ا�� �
آ� "failure" أو "stop" ـ��NAB ه/ا ا^	ث 9ً

o��. 


� (�$d ا^	ث =�
ل اZ0ا tbو��"gwfax": 

 O: fxr/nopfax(start) 
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�?�� ا��
آ�   3.2.2T.38 (t38) 


آ�"��R ا^	ث $�
 �G	أ أو �=��U أو �$�4 أ2	 إ�Hاءي (�T.38 " 4�2 (�4�2 ا�	
&

آ$��ا T.38 )��A��
رم أو ا]�
ت ا^	��� "t38" ـو��$� ا^	ث 9). اNAB0ف ا�B)و 

 }A& �G�
) ����� ا
=� : ��ObservedEventsoا

•  start :�
آ$������ وا�=�4 إ�Hاء (�4�2 ا��� ا�
� آ�� �	اء �
آ� &A{ ا
T.38 اء	
�
�z �"!��. ا�/ي �=Ip@ ��7 وآ�4 اH 4اء آ	
� أن �B	ل وآ�4 ا

�=�
oP ا�ر�
ل_���s9 4 9	ء �? ا���9
�=c	ام ��� ا "image/t38" إذا Wإ ،
h%B� 7�
�	c=�� ن
G�
jن ا
دام ا�=c	ام إ�Hاء (�V2W   4�2 أ�7، �
.آ

�
آ$�
	اء �
ر� T.38 ا�
،ا�/ي �=Ip@ ��7 وآ�4 اً��  	�ا^	ث &
	 آ�� �ّ
A& ��	c=�0ر�� ا
jا d$�=�
�� &? ����x ا�{ أي (�_�%ت �	اء �
آ� 9[�ف ا

 �������� ا�
�
 ` ذ�� (&A{ اk"image/t38" .() أن z\و 	�ّ� ���
�ا
����� ا^	ث ��4I �	اء �
آ� T38 (start) �s9ا �ZآFا }A& ة	ة وا2�� 


���، أم� ��
 إذا zAx ذN& ��
�
�NP أ2	اث ����2W �9�A  �اU ` ،zA��. 

•  stop : �
آ$�
	اء و� ا�/ي T.38ا�=�{ إ�Hاء (�4�2 ا� �=Ip@ ��7 وآ�4 ا

ء�Eا�9 أي أ�G�
آ� أر�V2WW  � 4 أن ه/ا. (I=�� ا� }A& ورة���
��ي 9



حL
9 . �
آ$�ا�/ي �=Ip@ ��7 وآ�o�� uG� ���T.38  4 أن إ�Hاء (�4�2 ا

ء�E7 أي أ�اء �$�Hدف ا�

	اء ا�=�{ و� �[�
	اء . ا�وU	 ���	 وآ�4 ا


H 4I� oP
���
ت اNAB� 4�	B)4�_�=��� . �z �? ا
V2W أ�E }A& ،7%ف 2

آ� ا�/ي (=Ip@ ��7 ا��Gا�9،$�
W  ) 4Z� ،oPإ�Hاء ا���
ت اNAB� د�B

�)

 ا��Iدآ
ت، أو(��ً ?I�
آ�؛ و$�
4GU �NP 9	ء �	اء ا��
 ا�N�U wإ

ء ا�[	ى وآ�G ا�[B$) �N%ن ذ�� و��s����Hاءات ا��اردة ` ً
 ��NAB إ

[RFC3435] @��� إW إذا آ
ن U	 t38(stop)""و\z &	م (���	 ا^	ث . 5.3.2 ا
�9
��	 2	ث ً
 �Hى ��)"t38(start)" �
آ$�9
	اء ا �AB=� 
N�� 49
�� 

¡B0ا. 

•  failure : �
آ$�
دي إ�Hاء (�4�2 ا& d! 4I�9 }�=ا�T.38  7�� @Ip=� ي/�ا

	اء�
آ� . وآ�4 ا$�/ي ا� T.38_�دف ��ع �? ا�0
آ4 ` إ�Hاء (�4�2 ا


	اء وا�=�{ ا��Hاء�
	اء (B	�Ip=� . 4@ ��7 وآ�4 ا�وU	 ���	 وآ�4 ا
4�_�=�
�z �? اH 4I� oP
���
ت اNAB� . اء�Hإ ��
V2W أ�E }A& ،7%ف 2

آ� ا�/ي (=Ip@ ��7 ا��Gا�9،$�
W  ) 4Z� ،oPا���
ت اNAB� د�B

�)

 ا��Iدآ
ت، أو(��ً�
آ�؛ و$�
4GU �NP 9	ء �	اء ا��
 ا�=�
2 wإ ?I

ء ا�[	ى وآ�G ا�[B$) �N%ن ذ�� و��s����Hاءات ا��اردة ` ً
 ��NAB إ

[RFC3435] @��� إW إذا آ
ن "t38(failure)"و\z &	م (���	 ا^	ث . 5.3.2 ا
�9
��	 2	ث ً
 U	 �Hى ��)"t38(start)" �
آ$�9
	اء ا �AB=� 
N�� 49
�� 

¡B0ا. 


ت ا0/آ�رة أ&1%NAB0ا ?� �NAB� ن�I=ثو�	ر &? ا^
GEا� 	
 ABCو.  ���Hدة &

���"�NAB�"t38 ا^	ث bت إ
NABk ، 7أ� 	ت ���7 �9
NAB0ة �? ا	ن وا2�I) 89ن 



ت !d ا�B0و�� . ا0/آ�رة أ&%1 أول �d��) @=� �NABهNAB0وا��
�Aه
� . 


� (�$d ا^	ث =�
ل اZ0ا tbو��"t38": 

 O: fxr/t38(start) 
 O: fxr/t38(foobar, stop) 


ت ا������  3.2F�	� 

 �A��0ت ا
��­Fزم وا��� ا��) ���=�_�4، ا
9 ��AB=04 ا�_�=�
ت ا��AB�
 ،�AG�=�0وا�� ?N�=) أن 

آ�  رزمأ��ً$��9	 أن 2�
ب . وأ­��
ت (

ول ا

 �Aل و���_��
 u9 ��ا&�	 اN�� ش
B)رWلا

م �79ز�  W ا0=����ا�ر����أ�

ء   ا
�
ل إذا آ
ن إ�Hاء�d اZ04 ا�G� }A& ،�
آ$ T.38 �	c=��
و` ا^
Wت �? ه/ا  .ً

 �Aل و���_��
 u9 ��ا&�	 اN�� ش
B)رWب ا

ت 2��AN& �x
�G9 �AB) 4�G��ا

ت ا^�
��9 وذ��، �h%Zا�ر�
ل�ANB���Bدة �? ، ا0=���� إw أن �=�¯ ا�=#

ف ا
9 


A& @P{ ا�*و(�آU oP
 .�RTPل H	�	 إw (	�� و�

 ���
=�
ت ا�=�_�4 اNAB� �
آ$�
ت ا�=�_�4 ه/�B) ،1ف رز�� اNAB� wإ ��
b�
و9
 ��
 ا��GاABC�9ا�N&	) أن . 
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 �A��0ا �
آ$�
ت اp$_ د	&)PGS:( 

����� �A�x ��ة و�Hد ��� ا�
�
 ا�=Aأر� ��
آ� ا$�
ت اp$]� QNاآ��ا�B	د ا
4�_�=�
م وا����N ا" PGS" ـو(�$� ا�NAB0 9. اUأر �B�) }]UFا 
�0ردة �A��A 2	ه

����&. 

 �AG�=�0ا �
آ$�
ت اp$_ د	)&PGR(: 

����� �A�x ��ة و�Hد ��� ا�
�
 ا�=AG�=ا� ��
آ� ا$�
ت اp$]� QNاآ��ا�B	د ا
4�_�=�
م "PGR" ـو(�$� ا�NAB0 9. اUأر �B�) }]UFا 
 وا����N ا�0ردة �A��A 2	ه

����&. 


� ا=�
ل اZ0ا tbتو��
NAB0ام ه/1 ا	c=�: 

 P: FXR/PGS=3, FXR/PGS=0, PS=1245, OS=62345, ... 


ت   4.2F�	<وض =�7 ا
 T.38ا���

 �pA0ف ا�B�D ��_�=�
9 T.38 ت
NAB0ا T.38 ���0ا ` 
��A& وض
$=� ا�� IY? ا
�
jا QـGSDP .�U�� إ�Hاءات (=T.38 ��$�I9 �AB	د ا�=�_�� ]  Wا^
� و` ا


وض$=�
_�اE �$]9ت، و
NAB0ه/1 ا ?� �NAB� 4آ }A& 
�   z�
H 4آ }A& uB=� إذا

ر�� . W أن ��=c	م �$� ا����N أمB=�و` !�
ب ه/ا ا�=p	�	، رQP أن (�
ف ه/1 ا



 ذآ� أ&%1، وه�  �
T.38م ا�=�_�� �9	 أن �? اRU�=0 أن (��°. وا��Hاءات ه


ر�� �B) wأن ��دي إ ?IY �=� اءات�Hر�9وإ

z ه/ا �$�ض. L=��? ذ��،  9	hW ،و


ت ا�HT.38�pA0اب ª[�ص ا��Hاءات /أ�H��� 7	 U�@ &�ضNAB� 7�� �
])  D 
 ��_�=�
9T.38م	�
� /P	

، و&��A& وض
$=� 

 إ�
 إ&%��� وإ�fأ }A&  x��E 
ً

 �
آ$�
ر�� وا��Hاءات �R رز�� اB=� ����H�)MGCP 8�9ن آ�$�� ]��� (�
�A) 49 ا


 .ا���B0 ه


9 ،7	hW/ ا�=c	ام £�ذج ا��BضMGCPوW �	د ا�*و(�آ�ل I��? ذ��، �4NB  ا�jاب و
 4�_�=�ا�� U	 ModifyConnection (و k) 4Z�CreateConnection$��م أوا�� (

ول ا

9	وره
 وا_� �ّ�	 وU	 RemoteConnectionDescriptor) SDP () ]=�ي &A{ وا_�
LocalConnectionDescriptor) SDP (

ص �lد ا�� .` ا

4 ���� ����x ` ا�*و(�آ�ل G�=�) 
�	
 9	ون وا_� CreateConnection أ�� MGCPو&
RemoteConnectionDescriptor اءات�Hا� RG=) أن QsG
� ،T.38 	���) ��s9 �A9
 ا�0

�
jدة ا���0 ا


(¢ ` وا_$�
 SDP ±&�ض أو� وإ&� .LocalConnectionDescriptor ا

4 ���� ����x ` ا�*و(�آ�ل G�=�) 
�	
 �R وا_� CreateConnection أ�� MGCPو&
RemoteConnectionDescriptor اءات�Hا� RG=) أن QsG
� ،T.38 ��s9 �A9
 ا�0

7�A& اب�H 	��
ل &�ض أو� و(�G�=ا� .�
jد ا���0 ا
Bو�± SDP �_ا��

(¢ ` ا� ا
LocalConnectionDescriptor. 

4 ���� ����x ` ا�*و(�آ�ل وG�=�) 
�	
&MGCP أ�� ModifyConnection �_وا R� 
RemoteConnectionDescriptor،W  Y	�	[ 
�
I
&A{ &�ض ً
 إذا آ
ن ه/ا ��
�H 49ا9  �

	�	H ن ه/1 . أو� أم &�ضF ���%&ت ا�
NAB0
9 �AB=� 
N�� ���U 1/ه ����و
�� �² }A& 

ت IY? ]	�	هNAB0اuه
�Wوض . =�4 ` أي �? ا

ت ا0=$NAB0أن ا 	�9

�U zA	ر=) 
��A& ًا��
�
ن اBإ� ?�: 


رض �Hا9& 4G�=�� 
�	
& 
ً
I� 	B� W6 و 	U وض
$=�
 &A{ &�ض �
�I� ،�9ن اً d�s)

دل ا��BضG) wد إ

=�W
9 
��A& وض

ت ا0=$NAB0اب ه/ا/ا�jا . R�� أن ?IYو


ت ا0=$
وض NAB0ا�
�B� ��2%_ ت
BH�0ا 
��A& . 
�	
& ،��� �? ذIB�و&A{ ا
b�& z�� 4G�=��،

وض �$=�2ً$=�
ت ً
  ��Iن اNAB0ا �B9 z�³ا ds� أن ?IYو


��A& وض
����� ` ا�*و(�آ�ل . ا�B0و�b ا0=$��� ا�
��Bف (  MGCPWو��2 إن ا
،7�� 	H�) ي/�
ت _W  Y ��2%ا��Rb اBHأداء ��ا 
�
I"رضا
B�و9
A� ،4Z0}م ". 


�j ا���0 Bk ،ب�A�
ن ا^	وث ا�$F QABي ($
وض �N�� ،�������� ا�
�أن (��م ا
�
jا QـGSDPb�& 1ر
G=&

 ا��ارد 9ً.�
jن ا���0 ا
�$SDP 4B±  وإذا آ
9 49
�� 
b�& 
ًt�p]�
�. ��ن ه/ا ه�، �b�9ح، ا���Aك اjن ا���0 ا
 GSDPـQ و�I? إذا آ

�H 49

،ا��9ًh%B� تds)ن ه/ا   و�� ،
��A& وض

ت ا0=$NAB0ا ?� �Zأو أآ �NAB�
�
H ���� ?& /P	
& �$��� QـGSDP	�	H  .ن، أو�I� 	UوW  � اء	
��Iن، �	ى وآ�4 ا


� �	�	p=��A}م، أن ��$� ه/ا اW   ���0إذا آ
ن �A}م، أم  �
Q$I �? ا�/آ
ء 
�
jا QـGSDPدل &�ض
G) ?& 	�	jاب �/ ا�H�E. 


ل، ���7 إذا ا2=�ى ا��Bض اFو� Z04 ا�G� }A&أ�� (و ?�CreateConnection ون	9 
�
jا���0 ا QـGSDP�
آ$� �CreateConnection? أ�� ( وا2=�ى ا�jاب � }A&  0��c ا
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�
jا���0 ا R� ±SDP�
آ$�
	P/ ا��F ا�0
� }A&  2 49��c ا& �$��� ،
ModifyConnection) 
jا���0 ا R�� ±SDP�
H ���� ?&  ±SDP �
آ� �c�� R� ث	� 

 �x�G��

�.  &A{ _$�أ��ًj` ا���0 ا 	�2�� SDP± وإذا آ
ن ه/ا ه� ا�=d�s ا

دل &�ضG) م{A� ?�
ل. �Hاب H	�	/ا�	ث، Z0أن ه/ا ا V2WW  �
Nb ¡B 
ً *=B) 7أ�

��NA� �W4 د�A[ اء�Hاء، إ	
���آ%ء ا �G�
�

���Iة �H	ة، 9jا � ±SDP ��s9 
	�	[

دWت &�ض  �إذا آ
�� ه

ك، أم  �G) wإ �H
2 ،?I)/ة	�	H اب�H. 

dEأ�� اً،وأ ` ��
�
�A� ModifyConnection}م اjون ا���0 ا	9  QـGSDP� 7
I��	  وّ�

��Gاً ����H 
ًSDP .�
j49 ا���0 ا
�� 	Uو ±SDP0ا  	�
دل &�ض�ّG) 
�Hاب /إ�
��
 أوً 

دل &�ضوإ�G)/�2W اب�H

	اء !d را!z ` ه/1 .ً� وإذا آ
ن وآ�4 ا

hW	9 	�	H 4�_�) ء

�x إ���G9 7
IY ،تWW	� .�? ذ�� ا

 ا=�!
رات ا��"��6  5.2


&%�اءات IPا�	"�ان  1.5.2. '�	�� 
F�8 IJ
5
IJ و�"�6 ا��5��� T.38 

�=d�s إw أو �? ا��Hاءات 
9 ����x ���� �AI) 
�	
&T.38 ��	=9 �AB=� 
N�� 
 ،oP

�ان�"!��و�B�
 ` ا��IP �U  أن (�ا_4 ا�=c	ام اN��	c=�) ?�/A� وا0
$/ ا

 ��&�� R� ،d�s=�
ري Fن ه/ا ���4A إw أد� 2	 �? أى ($
&%ت، (
L@ &? اjا
 �IG��

و�? ا& @Hو�� ��	lا)NAT (QUا���� �9ABC	 أ�7 . واj	ار ا�
A� 

	������، إذا آ
ن �
 ��H zG	، ا����_�=�
ع ه/1 اG)م ا	ر &
 .أن �=

 QBN��� ا0
$/ ` ا�*و(�آ�ل ا$� ����x ��
 (�=c	م ���	
 و` ا��Hاءات RTPو&
T.38 و(�آ�ل*�
ل رزم �? £o وا2	 TCP أو ا�*و(�آ�ل R� UDPTL اG�=ا� ?IY ،) 4Z�
T.38 ( �E� o£ ?� ر رزم
��اً و���). QB«RTP ` (أ�

ء ا�=� uG� t��_ ����) د�H


=�� ` أي وuB� �U، ��ن ه/ا� o£ أيW  ة�	�	H 4آ

رة أ�Eى، . �zG أي ��GB9و
4G�=�0ن ا��W  �	�	[ 7�{A� ل

4NB آB) 4�{N	د إر��   �
�B� رز�� ��
إذا آ

. UDPTL/TCP ` ا�*و(�آ�ل T.38 أم رز�� �RTP��AG�= هQ رز�� »��B ` ا�*و(�آ�ل
� 4G�=�0د، �وا
=B0

�j ا��زم ا��اردة آBk ،�x
�G9 ،م��  ?� ��p=�\�ي ا



د إw إ�Hاءات ا�*و(�آ�ل =�W
 .RTP_%��2 ا��زم ا��اردة 9

 ا��NO� ��M	�� ا�Lوف  2.5.2

���( �A��A ا^�وف ا�dGIة �AL�IANA ه�#� %�=�Wا" (UDPTL " ف ه����B� 

رهG=&
9

�4 ا�/ي �=uB ا�=�9
��Hاءات �9و(�آ�ل ا �AB=� 
N�� 7ا�	cT.38 }A& �NP
�� ا

 إن(، وآ/�� ��9ITU-T T.38 @�B	 أن ا�AZ�F ا�0	�� ` ا�=�_�� . UDPا�*و(�آ�ل 
���، (�=c	م �A��A ا^�وف ا�[dsة ) �I? آ4 �

$�/ ا^=�
ت ا�AN&) d!

���%�=�Wا" (udptl "hW	9 ���	  أن (�"!��و. �? ذّ� /�$
=�
ت ا�AN& R� ��9
�ا0=
و(�4G �%�4 ا^�وف ا�[dsة وا^�وف " udptl"ه/1 ا��ز�� �A��A ا^�وف ا�[dsة 


�#�/ا�dGIة وا^�وف ا�dGIةI=� 
fأ }A& ��A=c0ة اds]� .ا

 �B
��	ى ه�#� "T38MaxBitRate"وا t�p_ d! �² }A& 4L�� IANA 7أ� }A& 
"T38maxBitRate") ds]�
$�/ �AZ�FT.38 ا��Hاءات  ً
وو��). "m" ا^�ف ا=� و�
ر�� ا

 ،�BP
���	  أن (�"!��اّ� 4I��
R� ��9 ه/1 ا��ز�� ا�
$�/ ا0==�
ت ا�AN&
"T38MaxBitRate". 


  &7�����Nوًh%ز�� آ��
ت (
$�/ ه/1 ا�AN& 4G�) وف  89ن�^
�? ا�=�$dات 9
�� /ا�[dsة و9
^�وف ا�dGIة و9
^�وف ا�dGIةA=c0ة اds]�
�Bت ا� .R�NjT.38 ا


ت   3.5.2F�	<ا �	ا�!��90 . P!<اT.38 

 u=��� ،t�p_ d! �² }A& ،م	c=�) /�$
=�
ت ا�AN& �B9(':') د	& 
N�G�B� ) �$_

�Bت ) أو وا2	� T38FaxTranscodingMMR وB9T38FaxFillBitRemoval	 ا


$�/، ا�� (�=�T38FaxTranscodingJBIG .Gو=�
ت ا�AN& ��$) 	Uت و�B
�4 ه/1 ا
 �N���
x#�، اl0:"ا" uG) 
fأ }A& ى�EFا @���
ر و´�R ا�lم ا	& uG) 
fأ }A& 
¡B0ر ا
�lد&@ ا. 

 أ���Q ���8' ا�"�اء  3.


	اء��=	�� ا u�
Z� @���
�	م ` ه/ا ا� . �
ل اFول �	اء �
آZ0ا tbو��T.38 
�
H }A& اء	
��Ip=A@ �? وآ�4 ا Rb
E ±_��
ل . �ل &A{ ا���اءا0[	ر واZ0وا


ر�E ام	c=ا� tb�� Q�
Z�
�uGاjا }A& �$A=vدة و	B=� ات. 
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 ا�6ي ��R�8 SBO وآ�� ا�"�اء) T.38 Strict( ا�-
رم T.38ا&%�اء   1.3


	اء 9
��Hاء �
ن �Ip=A@ �? وآ�4 اG�
jا R�µ ل
Z0ه/ا ا `T.38رم
]�و�$�ض .  ا
�9
����x ?& �E أن وآ�4 �	اء ا0[	ر ووآ�4 �	اء ا 
N�
�_�ل �=[4 آ4 �

 :[SIPfax] أ��ً
ا���  SIP ([RFC3261])(�9و(�آ�ل ا�=�%ل ا�	ورة 

# GW-o CA-o CA-t GW-t 

1 ← CRCX   

2 200(sdp-o) →   

3  INVITE(sdp-o) →  

4    CRCX(sdp-o) → 

5   ← 200(sdp-t) 

6  ← 200(sdp-t)  

7 ← MDCX(sdp-t)   

8 200 →   

9    ←ANS/ 

     T.30CED 

10    ←T.30 fax preamble 

11   ← NTFY(t38start) 

12   200 → 

13   MDCX(t38) → 

14   ← 200(sdp-t2) 

15  ← INVITE(sdp-t2)  

16 ← MDCX(sdp-t2)   

17 200(sdp-o2) →   

18  200(sdp-o2) →  

19   MDCX(sdp-o2) → 

20   ← 200 

21    (fax ends) 

22   ← NTFY(t38stop) 

24   200 → 

��ة l1ا: 


	اء أ�� �7 9
�=c	ام (�$CreateConnection d �[	ر وآ�4 ا�� 
�$AI� �9ا�G�إw ا
��Iدك 
9 oP
���
رم ا�/ي �=Ip@ ��7 وآ�T.38 4 وا�=c	ام ا��Hاء PCMUا]� ا


	اء�
	اء �? ا��Gا�9 إ%9!7 9
^	ث . ا��zA وآ�4 ا� ،�
=�
 :t38و9

 CRCX 1000 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 L: a:PCMU, fxr/fx:t38 
 M: recvonly 
 R: fxr/t38 
 X: 1 

��ة l2ا: 

�
jرج ا���0 ا	و( ��Fم ا%=�
��Iدك �B�) ±SDP ا��Gا9 �9
9 �_
lت ا
��AB0ا R� 
�Gx رات	��
9 ��AB=0ت ا
��AB0ا ��
ر ً
 وآ/�BNA�RFC 3407. 

 200 1000 OK 
 I:1 
  
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
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 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

��ة l3ا: 

 ��

� �R ا4���SIP INVITE0 وآ�4 �	اء ا0[	ر ر�jا ��� ±SDP اء	وآ�4 � wإ 
 .ا��_�ل

��ة l4ا: 


 ���CreateConnection 7[	ر وآ�4 �	اء ا��_�ل أ�� �$AI� ل�_�� إw �9ا�9 ا
��Iدك 
9 oP
���9
�=c	ام (�$d اPCMU اء�Hام ا�	c=وا� T.38 @Ip=� ي/�
رم ا]� ا


	اء�
	اء �? ا��Gا�9 إ9%!7. ��7 وآ�4 ا��zA وآ�4 ا� ،�
=�
9
^	ث و9 t38: 

 CRCX 2000 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 C: 2 
 L: a:PCMU, fxr/fx:t38 
 M: sendrecv 
 R: fxr/t38 
 X: 20 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l5ا: 

 ا0	رج RemoteConnectionDescriptor، و�uG وا_� T.38(	&@ �9ا�9 ا��_�ل ا��Hاءات 

�z ا��E �	&@ ا��Hاءات jأن اT.38 أ��،
 T.38 و9/�� IY? ا�=c	ام ا��Hاء ً


	اء�
رم ا0��Aب ا�/ي �=Ip@ ��7 وآ�4 ا]��ا�9 ا��_�ل إر�
ل رد و(�B	 9. ا
�
jا 
��	راتأ��ً
 ا�/ي �=�K ±SDP ?N	وث ¤
ح �R ����ه
9 ��AB=0ت ا
��AB0ا : 

 200 2000 OK 
 I:2 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

��ة l6ا: 

 إw وآ�4 �	اء ا0[	ر، ا�/ي ����B�SIP 200 OK 4	 وآ�4 �	اء ا��_�ل إر�
ل رد 
 ).!9SIP ACK) uG� d	ور1 

��ة l7ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر 9	ور1 أ�� 

 MDCX 1001 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 I: 1 
 M: sendrecv 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  
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Wو  ��Fر ا�I�ModifyConnection رات
�E LocalConnectionOptions�9
� �A��0ا 
ً. 

ول ا��Gا�9 9

ء &A{ ذ�� ��ا_�A ا�=c	ام [ ،�
آ$�

ول ا=9 �AB=� 
Nو��


آ�، أي ا��Hاء $�

ول ا=� �

رم ا�/ي �=Ip@ ��7 وآ�T.38 4ا��Hاء ا^]� ا

	اء�
�z ا��E �	&@ . اjأن ا uG) رات	��
9 ��AB=0ت ا
��AB0و��2 إن ا

درة ` ا��اA& RU{ ا�=c	ام ا��Hاء T.38ءات ا��HاU ن�I=� �9ا�G� T.38، ��ن ا


	اء�
رم ا�/ي �=Ip@ ��7 وآ�4 ا]� I� �T.38? ه

ك أي د&@ ���Hاءات  و2¬ ��. ا
 �
آ$�

ول ا=�
ص E اء�Hإ 	H�� دون أن ?I�
	P/، و& tL
��ن ه/ا ا��F آ
ن ��


رم(]� ).IY? د&F�  7Nن ا��Hاء ا

lة ا��8: 

��Fم ا%=�
و` ه/ا ا���U �=@ إ��
ء �	اء 9
�=c	ام ا�=�$�B�) . d ا��Gا9 �9
��Iدك 
9PCMU اء�H4 ا��=��� �
رم ا�/ي �=Ip@ ��7  ا�[T.38، وإذا آ�� �	اء �
آ


	اء� .وآ�4 ا

��ات l9-11ا: 

�
�Ns ، أوhW.�	ث ا�ن �	اء �
آ��و�� اT.30) B0 ا�	دة ` ا�=�_�� CED (��4 ا

��، &? ���x ا�=�$d ا^
� )V.25 ANS ـ 9أ��ً

�x، ` ه/1 ا^�G9 و��ر ،

��Iدك
9 PCMU. أ �/ا	G) أن ?IY اء���
آ� وا�0دم &A{ ا$� و0
 آ
�� �	اءات ا
��ة l4 اGU �
R9، ��ن �? !d اIN0? ]	�	 أن ه/ا �	اء �
آ==�
 10ا��� ��I� �� ا

�
آ$� .V.21 ��=�4 ا

Aآ 	Uاء و�Hا� ��G�
	اء، T.38$� ا��Gا9 �9=�
رم، ا�/ي �=Ip@ ��7 وآ�4 ا]� ا

آ�، و9/�� ��R ا^	ث $�9
	اءات ا �AB=� 
N��"t38 (start) 479 وآ� ¦AGو� 


	اء� :ا

 NTFY 2500 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 O: fxr/t38(start) 
 X: 20 

��ة l12ا: 


	اء 9
�=%م� :Notify ا�B�� ��F وآ�4 ا

 200 2500 OK 

��ة l13ا: 

 oN
��=�pل إw ا�=c	ام ا

	اء &
	P/ �9ا�9 ا��_�ل 9� �AI�MIME وآ�4 ا
"image/t38"hW	9  �� :�? ذ

 MDCX 2002 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  

 C: 2 
 I: 2 
 L: a:image/t38 
 R: fxr/t38 
 X: 21 

��ة l14ا: 

wا�9 إ�G�
�T.38 ا��Hاءات (=�pل اH ���� R� ح
 GSDPـQ  و(�B	 إر�
ل رد K	وث ¤
 :�	ث

 200 2002 OK 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

2W��� ،ل�_����GAاFRemoteConnectionDescriptor �9ن ا��ا_� ا^
� اً V أن �9ا�9 ا 
� ا��ا_� (I& }A&LocalConnectionDescriptor


د هB0ا (W  � رج	"image/t38" 


oP و(
=�� ا�ن وا_� ���
ت اIا_4 إ��) ،�^
_ d$�) �����آ
RemoteConnectionDescriptor�	�  
ً R�"image/t38". 
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��ة l15ا: 

�¶�� اً ���4 وآ�4 �	اء ا��_�ل (�IارINVITE ���0ا R� ر	اء ا0[	وآ�4 � wإ 
�
jا QـGSDPث	ا� . 

��ة l16ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر &
	P/ أ�� 

 MDCX 1003 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  

 C: 1 
 I: 1 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38 

��ة l17ا: 


��p=)T.38ل �9ا�9 ا0[	ر إw ا��Hاءات H ���� R� ح
±  و(�B	 إر�
ل رد K	وث ¤
SDPث	� : 

 200 1003 OK 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l18ا: 


� �R ا���0 ا4���SIP 200 OKj وآ�4 �	اء ا0[	ر رد  ±SDP اء	وآ�4 � wث إ	ا� 
 ).!SIP ACK) uG� dا��_�ل، ا�/ي ���4 9	ور1 

��ة l19ا: 


�4���ModifyConnection وآ�4 �	اء ا��_�ل أ�� jا���0 ا R�  ±SDP wث إ	ا� 
 :�9ا�9 ا��_�ل

 MDCX 2003 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 C: 2 
 I: 2 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l20ا: 

 :(�B	 �9ا�9 ا��_�ل إر�
ل رد K	وث ¤
ح

 200 2003 OK 


 ا�ن وا_اً و�����	� �F �RemoteConnectionDescriptor Rن �9ا�9 ا��_�ل 
"image/t38" اءات�Hدل ا�
G) ء	9 R��=�) 
f�� ،�^
_ �� �R �9اT.38 �9 آ���

 .ا0[	ر
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ن )��l22، 21ا: 

� ،�
آ$�
=�Q ا� 
�	
& 	�
	اء"t38 (stop)"2	ث �ّ� :، �=@ (7s�AG إw وآ�4 ا

 NTFY 2501 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 O: t38(stop) 
 X: 3 

��ة l23ا: 

 ��Fم ا%=�

	اء 9� :�B��Notify وآ�4 ا

 200 2501 OK 


آ� ا�ن$�وU	 ���ر وآ�4 ا�ن ا��Bدة إw آ�دك _�(Q أو 2/ف ا�=�_�4 . و�
=�Q ا
�E� 4NB9 م
��� .أو ا

2.3  ����U<دة وا�	رات ا>�
�Wا 

G�
ل (�AI �9ا�9 ا0[	ر 9
�=c	ام إ�Hاء اZ0ا�9 ` ه/ا ا�G�
 ��ك N
�ا�9 ،�9

ر u9 إ�Hاء ا��Gا�9 وا��Hاء �=EWل ا�_��
رمT.38ا]� و&%وة &A{ ذ��، ��ن . ا


آ� ا0[	ر (� ��� 	�ّ� �Ns
� .CNGا

# GW-o CA-o CA-t GW-t 
1 ← CRCX   
2 200(sdp-o) →   
3  INVITE(sdp-o) →  
4   CRCX(sdp-o) → 
5   ← 200(sdp-t) 
6  ← 200(sdp-t)  
7 ← MDCX(sdp-t)   
8 200 →   
9 CNG→    
10    ←ANS/T.30 CED 
11    ←T.30 fax p. 
12   ← NTFY(t38 start) 
13   200 → 
14   MDCX(t38) → 
15   ← 200(sdp-t2) 
16  ← INVITE(sdp-t2)  
17 ← MDCX(sdp-t2)   
18 200(sdp-o2) →   
19  200(sdp-o2) →  
20   MDCX(sdp-o2) → 
21   ← 200 
22      (fax ends) 
23   ← NTFY(t38 stop) 
24   200 → 

��ة l1ا: 


	اء أ�� �7 9
�=c	ام (�$�CreateConnection  d[	ر وآ�4 ا�� 
�$AI� �9ا�G�إw ا
��Iدك 
9 oP
���
	اء �? .  وا�=c	ام إ�Hاء ا��GاPCMU�9ا��zA وآ�4 ا� ،�
=�
و9

^	ث ا��Gا�9 إ%9!7 9gwfax: 

 CRCX 1000 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 L: a:PCMU, fxr/fx:gw 
 M: recvonly 
 R: fxr/gwfax 
 X: 1 

��ة l2ا: 

�
jرج ا���0 ا	و( ��Fم ا%=�
��Iدك �B�) ±SDP ا��Gا9 �9
9 �_
lت ا
��AB0ا R� 
��	رات
9 ��AB=0ت ا
��AB0ا �� .وآ/

 200 1000 OK 
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 I:1 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  
 a=X-FaxScheme123 


 (uG ه/اfوأ �E� �
آ� o�v @&	) �9ا�G� ."FaxScheme123" �9دراج ��B و�$�ض أن ا

��ة l3ا: 

 ��

�4���SIP INVITE وآ�4 �	اء ا0[	ر ر�jا���0 ا R�  ±SDP اء	وآ�4 � wإ 
 .ا��_�ل

��ة l4ا: 


 ���CreateConnection 7[	ر وآ�4 �	اء ا��_�ل أ�� �$AI� ل�_�� إw �9ا�9 ا
��Iدك 
9 oP
���9
�=c	ام (�$d اPCMUاء�Hإ 
 ا��Gا�9 وإ�
 ا��Hاء  وا�=c	ام إ�

T.38اء	
�
رم ا�/ي �=Ip@ ��7 وآ�4 ا]�
	اء �? .  ا��zA وآ�4 ا� ،�
=�
و9
 u�	^4 �? اI9 7!%9ا�9 إ�G� :t38 وgwfaxا

 CRCX 2000 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 C: 2 
 L: a:PCMU, fxr/fx:gw;t38 
 M: sendrecv 
 R: fxr/t38, fxr/gwfax 
 X: 20 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 
 a=X-FaxScheme123 

��ة l5ا: 


$A�
ص �? 4GU ا��Gا�9 E ول


 (	&@ W(	&@ �9ا�9 ا��_�ل أي (fأ 	�9 ،�آ

�z ا�RemoteConnectionDescriptor �E، و�uG وا_� T.38ا��Hاءات jرج أن ا	ا0 


ء 9
��Hاء ً
،أ�� �T.38	&@ ا��Hاءات ���
رم ا0��Aب ا�/ي T.38 و9/�� IY? ا]� ا

	اء�و(�B	 �9ا�9 ا��_�ل إر�
ل رد K	وث ¤
ح �R ����ه
 . �=Ip@ ��7 وآ�4 ا

�
jا QـGSDP ?N�=� ي/���	راتأ��ً
 ا
9 ��AB=0ت ا
��AB0ا : 

 200 2000 OK 
 I:2 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

��ة l6ا: 

 	�B� ل رد
 إw وآ�4 �	اء ا0[	ر، ا�/ي ���SIP 200 OK 4وآ�4 �	اء ا��_�ل إر�
 ).!9SIP ACK) uG� d	ور1 

��ة l7ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر 9	ور1 أ�� 

 MDCX 1001 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
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 C: 1 
 I: 1 
 M: sendrecv 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

 ��Fر ا�I� WوModifyConnection رات
�E LocalConnectionOptions�9
� �A��0ا 
ً. 
9 �AB=� 
Nام و��	c=ا� �A_ا�� ��
ول ا��Gا�9 9

ء &A{ ذ[ ،�
آ$�

ول ا=


آ�، أي إ�Hاء ا��Gا�9$�

ول ا=� �
 .ا��Hاء ا^

�
jت ا���0 ا
��AB� أن 	�9 ±SDPدة
B0ا W  ) ث	pA�، "uG"FaxScheme123 و�Hد د&@ 

 �=[4 �/اN�� �
آ$�

ول ا=�
ص E اء�Hر أي إ	�9ا�9 ا0[ /$
) ?� �
=�
 و9


	اء� .ا

��ة l8ا: 

��Fم ا%=�
و` ه/ا ا���U �=@ إ��
ء �	اء 9
�=c	ام ا�=�$�B�) . d ا��Gا9 �9
��Iدك 
9PCMU?� �
آ�� ، وإذا آ�� �	اء �
آ$�

ول ا=�
ص E اء�Hث أي إ	. 

��ات l9-12ا: 

hWأو،�  	�ّ� �Ns� ر	ا0[ �
آ�CNG��� و�Hد �
آ/9 uGا�9 .  و��G�وإذا آ
�� ا

  أ�(�=c	مً u9�A�Fا ?�T.38ول  ، أو


�z ا�A& �E{ د&@ إ�Hاء (jا R� �bو
$)


ص (��م 79 ا��Gا�I� ،�9ن U	 6 ا�ن (���	 2	ث E"t38 (start)" أو "gwfax 
(start)" اءات�Hا� w4 إ�	G=�
ص �? T.38)  4GU وIY? أن �G	أ اlول ا

=�أو ا

وض �R اً �9	 أ�7 ���). ا��Gا�9$=��9ا�9 ا��_�ل أ�$� &? &	م �4B �9اF �9ن ا

،�
آ$A�
ص E §; ر أي	ا0[W  � 	�ّ�4�G��ا�ن �ّ�	 �? ذ�� � و9	hW. 2	ث �? ه/ا ا

	اءاً ، و�nopfax (start)"��� ?I"ا^	ث ��zA ه/ا ا^	ث ���F�  7ن وآ�4 ا� 

W �
=�

	اء��I�W  µ و9�
7 وآ�4 ا& * . �x
�G9 ر�� ،��
�Ns و9

ء &A{ ذ� CNGا
��Iدك
9 �
9
	اء ) ا0[	ر(دون أن �AB@ وآ�4 �	اء ���x ?& PCMU ا�=�$d ا^

�
آ$� .ا

 �Ns
�، )V.25 ANS ـ 9أ��ً
ا�B0و��  (T.30 ا�	دة ` ا�=�_�� CEDوB9	 ذ�� ]	ث ا
 �x
�G9 أ��و��ر،
��Iدكً
9 �
��، &? ���x ا�=�$d ا^
آ
��   و0
.PCMU  ` ه/1 ا^


R9، ��ن �? !d اIN0? �	اء==�
آ� وا�0دم &A{ ا���اء IY? أن (G	أ �/ا ا$�ات ا
��ةl4 اGU �
آ�11 ]	�	 أن ه/ا �	اء �
آ$�
 ��=�4 ا��� ��I� �� .V.21  ا


 T.38و(�=c	م �9ا�9 ا��_�ل ا��Hاء N�� ،اء	
�
رم، ا�/ي �=Ip@ ��7 وآ�4 ا]� ا

آ�، و9/�� ��R ا^	$�9
	اءات ا �AB=� ث"t38 (start)اء	
� : و�AG¦ 79 وآ�4 ا

 NTFY 2500 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 O: fxr/t38(start) 
 X: 20 

��ة l13ا: 

 ��Fم ا%=�

	اء 9� :�B��Notify وآ�4 ا

 200 2500 OK 

��ة l14ا: 

 oN
��=�pل إw ا�=c	ام ا

	اء &
	P/ �9ا�9 ا��_�ل 9� �AI�MIME وآ�4 ا
"image/t38"hW	9  �� :�? ذ

 MDCX 2002 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 C: 2 
 I: 2 
 L: a:image/t38 
 R: fxr/t38 
 X: 21 
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��ة l15ا: 


��p=)T.38ل ا��Gا�9 إw ا��Hاءات H ���� R� ح
 GSDPـQ  و(�B	 إر�
ل رد K	وث ¤
 :�	ث

 200 2002 OK 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

 ا�=�RemoteConnectionDescriptor 7=AGوا_�  Fن ��Eاً V2W أن �9ا�9 ا��_�ل، ���
� ا��ا_� (�9ا�9 ا��_�ل I& }A&LocalConnectionDescriptor


د هB0رج   �) ا	�

"image/t38" �_ا�ن وا ��=

oP و(���
ت اIا_4 إ��) ،�^
_ d$�) ����� آ
RemoteConnectionDescriptor�	�  
ً R�"image/t38". 

��ة l16ا: 

�¶�� اً ���4 وآ�4 �	اء ا��_�ل (�IارINVITE ���0ا R� ر	اء ا0[	وآ�4 � wإ 
�
jاG  QSDPث	ا� . 

��ة l17ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر &
	P/ أ�� 

 MDCX 1003 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 I: 1 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38 

��ة l18ا: 


��p=)T.38ل �9ا�9 ا0[	ر إw ا��Hاءات H ���� R� ح
GـQ  و(�B	 إر�
ل رد K	وث ¤
SDPث	� : 

 200 1003 OK 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l19ا: 


�4���SIP 200 OK وآ�4 �	اء ا0[	ر رد jا���0 ا R� ± SDP اء	وآ�4 � wث إ	ا� 
 ).!SIP ACK) uG� dا��_�ل، ا�/ي ���4 9	ور1 

��ة l20ا: 


�ModifyConnectionء ا��_�ل أ�� ���4 وآ�4 �	اjا���0 ا R� ± SDP wث إ	ا� 
 :�9ا�9 ا��_�ل

 MDCX 2003 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 C: 2 
 I: 2 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  



122  �������  (2005/11)  ITU-T  J.162  

 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l21ا: 

 :(�B	 �9ا�9 ا��_�ل إر�
ل رد K	وث ¤
ح

 200 2003 OK 


 ا�ن وا_� اً و�����	� �FRemoteConnectionDescriptor Rن �9ا�9 ا��_�ل 
"image/t38" اءات�Hدل ا�
G) ء	9 R��=�) 
f�� ،�^
_ �� �9اT.38R�  �9 آ���

 .ا0[	ر


ن )��l23، 22ا: 

� ،�
آ$�
=�Q ا� 
�	
& 	�
	اء"t38 (stop)"2	ث �ّ� :، �=@ (7s�AG إw وآ�4 ا

 NTFY 2501 ds/ds1-1/2@gw-t.whatever.net MGCP 1.0  
 O: t38(stop) 
 X: 3 

��ة l24ا: 

 ��Fم ا%=�

	اء 9� :�B��Notify وآ�4 ا

 200 2501 OK 


آ� ا�ن$� وU	 ���ر وآ�4 ا�ن ا��Bدة إw آ�دك _�(Q أو 2/ف ا�=�_�4 .و�
=�Q ا
�E� 4NB9 م
��� .أو ا

  SIPا���
=� �Z ا�"�
ط ا�*�X�� ��8و
�آ�ل   3.3

�A*و(�آ�ل  ����x ���� R� 4&
$=�
ل اZ0ه/ا ا ` uG�SIPW  ) رة	��	&@ وا_$
ت ا
�Gx 

ر ً�BNA�RFC 3407 . ه/ا ?� ������
ط ا�
�
ب اB�=�Wام و	c=4 \�ي ا��G��ا

�T.38 ��Aا�A�Fب ��� ا�=�%ل إ�Hاء � �
وه� ( اE }A& ي��
T.38����x ���
�  
W )7N&	.( 

# GW-o CA-o SIP-UA-t fax 
1 ← CRCX   
2 200(sdp-o) →   
3  INVITE(sdp-o) →  
4  ← 200(sdp-t)  
5  ACK →  
6 ← MDCX(sdp-t)   
7 200 →   
8    ← ANS/ 
       T.30 CED 
9    ← T.30 fax preamble 
10  ← INVITE(sdp-t2)  
11 ← MDCX(sdp-t2)   
12 200(sdp-o2) →   
13  200(sdp-o2) →  
14  ← ACK  
15       (fax ends) 
16  ← BYE  
17  200 →  

��ة l1ا: 


	اء أ�� �7 9
� �CreateConnection[	ر وآ�4 ا�� 
�$AI� �9ا�G�=c	ام (�$d إw ا
��Iدك 
9 oP
������A ا�/ي �=Ip@ ��7 وآ�T.38 4 وا�=c	ام ا��Hاء PCMUا� ا


	اء�
	اء �? ا��Gا�9 إ%9!7 9
^	ث . ا��zA وآ�4 ا� ،�
=�
 :t38و9

 CRCX 1000 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
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 C: 1 
 L: a:PCMU, fxr/fx:t38-loose 
 M: recvonly 
 R: fxr/t38 
 X: 1 

��ة l2ا: 

�
jرج ا���0 ا	و( ��Fم ا%=�

_� GSDPـ�B�) Q ا��Gا9 �9lت ا
��AB0ا R� 
�Gx رات	��
9 ��AB=0ت ا
��AB0ا ����Iدك وآ/
9 

ر ً�BNA�RFC 3407: 

 200 1000 OK 
 I:1 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

��ة l3ا: 

 ��

�4���SIP INVITE وآ�4 �	اء ا0[	ر ر�jا���0 ا R�  QـGSDP اء	وآ�4 � wإ 

_�4 (ا��_�ل $)SIP


� ه�G� 
�Aآ ���� :( 

 INVITE sip:bob@biloxi.example.com SIP/2.0 
 ... 
 Content-Type: application/sdp 
 Content-Length: 167 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18  
 a=cdsc: 3 image udptl t38  

��ة l4ا: 

 	�B� 4NB=�� 4وآ�SIP ل رد

_�SIP 200 OK)  4 ا��_�ل إر�$)SIP 
�Aآ ���� 
�
�G� (ر	اء ا0[	وآ�4 � wإ: 

 SIP/2.0 200 OK 
 ... 
 Content-Type: application/sdp 
 Content-Length: 100 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  

 4NB=�� 4أن وآ� V2WSIPل�_��
ن د&@ RFC 3407�c=	م وا_$� ا��	رة �  W ا�G� 
 .T.38ا��Hاءات ) أو ا�B	ام د&@(

��ة l5ا: 

�� �SIP 200�4G�= وآ�4 �	اء ا0[	ر ا��د 
 SIP إw وآ�� 4�SIP ACK 4NB= و���4 ر�
 .ا��_�ل


	اء�
�Bف�  V2WW أن وآ�4 ا�  �
�d �	&@ أمإذا آ
ن ا�
ن ا�IW   @&	�

	اء T.38 . zAxا��Hاءات � إw وآ�SIP OPTIONS 4و���B0 ه/ا، IY? أن ���4 وآ�4 ا

 4NB=��SIP 7)را	U ل

7 ��7 إ&
دة إر�� zA�
�( ا��_�ل ��G� d! .( ?IY 7أ� V2W
 d�� 1 أي
�4B� RG ه/ا ��
9SIP .ا z�
jن ا

ل، ���7 إذا آZ04 ا�G� }A&و �E�


درU اء	و(�آ�ل اً وآ�4 �*���$) }A&SIP�d ا
 . 4B� ?IY ه/ا ` ه/1 ا^
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��ة l6ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر 9	ور1 أ�� 

 MDCX 1001 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 I: 1 
 M: sendrecv 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=audio 1296 RTP/AVP 0  

 ��Fر ا�I� WوModifyConnection رات
�E LocalConnectionOptions�9
� �A��0ا 
ً. 

ول ا��Gا�9 9

ء &A{ ذ�� ��ا_�A ا�=c	ام [ ،�
آ$�

ول ا=9 �AB=� 
Nو��


آ�، أي ا$�

ول ا=� �
���A ا�/ي �=Ip@ ��7 وآ��H�T.38 4اء ا��Hاء ا^� ا

	اء�
م T.38د&@ ا��Hاء ً
 وIY? داNP. ا������A، و�? � �=�Lي �
و�� ا� ا

 . إذا آ�$� �9ا�9 ا0[	ر �	اء �
آ�G=9T.38	�4 إw ا��Hاءات 

��ة l7ا: 

��Fم ا%=�
و` ه/ا ا���U �=@ إ��
ء �	اء 9
�=c	ام ا�=�$�B�) . d ا��Gا9 �9
��Iدك 9
PCMU اء�H4 ا��=��� � ا�/ي �=Ip@ ��7 وآ�T.38 4، وإذا آ�� �	اء �
آ


	اء� .ا


ن )��l8-9ا: 

�
�Ns ، أوhW.�	ث ا�ن �	اء �
آ�ا�B0و��  (T.30 ا�	دة ` ا�=�_�� CED (��4 ا

��، &? ���x ا�=�$d ا^
� )V.25 ANS ـ 9أ��ً

�x، ` ه/1 ا^�G9 و��ر ،

��Iدك
9PCMU. أ �/ا	G) أن ?IY اء���
آ� وا�0دم &A{ ا$� و0
 آ
�� �	اءات ا
��ة l4 اGU �
R9، ��ن �? !d اIN0? ]	�	 أن ه/ا �	اء �
آ==�
 9ا��� ��I� �� ا

 �
آ$� .�V.21�=�4 ا

��ة l10ا: 

 4NB=�� 4وآ� @&	�SIP اءات�H4 ا�B$�

آ� T.38 ا��_�ل 9$�، و&
	 آ�� �	اء ا

�، ����I) 4ار. wT.38 ا��Hاءات �
ول ا�=�pل إ=�
�¶�� اً و9INVITE 4وآ� wإ 

�
H ���� R� ر	اء ا0[	� QـGSDPh%�	G) uG� ث	اءات   ��Hا� wإT.38: 

 INVITE sip:ca@ca-o.whatever.net SIP/2.0 
 ... 
 Content-Type: application/sdp 
 Content-Length: 100 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38  

��ة l11ا: 

 : إw �9ا�9 ا0[	ر4���ModifyConnection وآ�4 �	اء ا0[	ر &
	P/ أ�� 

 MDCX 1003 ds/ds1-1/1@gw-o.whatever.net MGCP 1.0  
 C: 1 
 I: 1 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.2 
 s=-  
 c=IN IP4 128.96.41.2 
 t=0 0  
 m=image 1296 udptl t38 
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��ة l12ا: 


��p=)T.38ل �9ا�9 ا0[	ر إw ا��Hاءات H ���� R� ح
 ± و(�B	 إر�
ل رد K	وث ¤
SDPث	� : 

 200 1003 OK 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l13ا: 


�4���SIP 200 OK وآ�4 �	اء ا0[	ر رد jا���0 ا R�  ±SDP 4NB=�� 4وآ� wث إ	ا� 
SIPل�_�� : ا

 SIP/2.0 200 OK 
 ... 
 Content-Type: application/sdp 
 Content-Length: 167 
 v=0  
 o=- 25678 753850 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=image 3456 udptl t38  
 a=sqn: 0  
 a=cdsc: 1 audio RTP/AVP 0 18 
 a=cdsc: 3 image udptl t38 

��ة l14ا: 

 4NB=�� 44 وآ�G�=��SIP د����SIP 200 ا��_�ل ا
 .SIP ACK  و���4 ر�

 �RemoteConnectionDescriptor R ا��_�ل �	�7 ا�ن وا_� FSIPن وآ�� 4�4NB= اً و���
"image/t38" اءات�Hدل ا�
G) ء	9 R��=�� 7��� ،�^
_ �� �R �9اT.38 �9 آ���

�(ا0[	ر IB�
9 �IB� ).وا

��ات l15-17ا: 

 4NB=�� 4ر وآ���� �
آ$�
=�Q ا� 
�	
&SIP
�	اء و�? � ���4  ا��_�ل (���U ا
 ��

	اء SIP BYE9ر��
 وآ�4 ا��A& ـ، ��د SIP 200. 

�E� 4NB9 م
��� .وU	 ���ر وآ�4 ا�ن ا��Bدة إw آ�دك _�(Q أو 2/ف ا�=�_�4 أو ا

.4  A�3رات ا
 ا=�!

 �
آ$�� �? ا�B0وف أن رز�� ا��MGCPة	�	H ��

 أي ;�ا!4 أ���$� Qه dZ)  . 	�9
2%� ?�/$
NA� QsG

oP أ�7 ��������T.38 أن (	�� ا
2 4�
�  
 UDP&* ا�*و(�آ�ل ً

(UDPTL) أو TCP��%�A� ��

ل، إذا آ
�� .  9	ون (�$d و9	ون أي ·Z04 ا�G� }A&و

ت و�
oP ا�*و(�آ�ل ��	) ��
N^ �NP
U ?ت أ�
�	E ك


ت �? RTPه�	lن ه/1 ا�� 

 oP
����=	�� ا �G�
�
9 ��
B� ن�I)T.38 .ن ا

ر �AU، وإذا آZ� ه/ا ?�Fام ا	B�
9
��Hاءات �"!�� =�م tN�) ��
رات ا�=�_�4 ا�QA ا�E ام	c=ا� T.38 1/ه ` 

 �
آ$A� QA4 ا��_�=�
ر ا�E ز��، أي�� ).أو أي �	�	 ���8ن H	�	 off")"ا

 IANAا=�!
رات ه�]�   5.

�zA إw ه�#� �IANA ز�������zH�k MGCP ه/ا أن (�4L ا
=� : ا

��ز��&
�ان ا   @�Wا    �c�
�  ا
----------    ---    ----  
Fax   FXR     0 

 ا>�ا%Z ا>	�
ر��  6.
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ص &	�c;رك أ
; �
آ$�و&A{ و7H اl[�ص، ��د ا�0�� أن . MGCP	ون ` إ&	اد رز�� ا
wإ �I�� Dave Horwitz وRajesh Kumar وGary Kelly وPaul Jones وQH{� Bill Foster ا

�Rob Thompson ����=A وHiroshi Tauraو ¡�=��NCS وا�$��� ا R9
=� CableLabs ـ ا
PacketCable. 

 ="�ان ا>_��   9.

Flemming Andreasen 

Cisco Systems 

499 Thornall Street, 8th Floor 

Edison, NJ 08837 

Email: fandreas@cisco.com 

���I$��9
ن ª[�ص ا��IA0 ا 

W � ا����� ��	

م ه�� ���� /c=)IETF ( ق أي ��2ق
�أي ��ª �U[�ص _%��2 أو �
�̧ 	U ى�Eأو أي ��2ق أ ���I� ��IA�¹	$
=9 �AB=) 
fام &{ أ	c=أو ا� /�


 ا�0_��� ` ه/1 ا������ أو 9
0	ى ا�/ي U	 �7sAG (�ا�� أو &	م �H���
I=�ا
�=p	�	 أي  4�=�� 	�H أ�7 9/ل أي @&{� Wه/1 ا^��ق؛ و zH�k �]Eا�� أي ر�)

4�G��
ت ا�H�9 ��AB=0اءات ا�$��� . ��2ق �? ه/ا ا��AB0واIETF 4]=� 
N�� 
Y ���$�9
^��ق ` و�
�P ا u)ا0/آ� ` 
��A& ع%xWا ?IBCP 78و BCP 79. 


ز��وIY? ا^[�ل �? E ���$�
	 ، ^��ق ا��IA0 ا�$A& ���I{ اIETFol أ�
�� ا& 
http://www.ietf.org/ipr ��IA0��2ق ا ?� ���$�
�� ا�F Qأ�� 
� ¥�� }A& ،
�pA[�ل ا�$���I و�? أي (8آ�	ا ��ت ª[�ص رnE �=���، و&�L�=� }A أي �
و�� �G/و

z�
H ?� 4�G��
�� أو إذن &
م c=�W	ام ��2ق ���IA �? ه/ا ا& �]Eر }A& ي/$
� 
 .أو ��=QANB ه/1 ا�0ا_$�

 ���$�
ه7 إw أي ��2ق ����، أو IETFو�	&� اG=ء ا�
 أي �xف ��=@ إw ا��&

ت �9اءات ا��G��Q �9اءات ا�Eاع أو (s) أن ?IY ى�Eأ ��IA� اع، أو ��2ق�E


ر�B0ه/ا ا /�$
=�
 ا�� U	 A)}م �H���
I=�
ت إw ا�$��� . ا��AB07 ا�H�) ء
Hر
IETFان�
B�  &A{ ا

Ietf-ipr@ietf.org. 

��2%]� إE%ء ا0��و��� &? ا




ت ا��اردة ه��AB0وا ������
 هQ" ��	�� ه/1 اNرك، "آ
، و4Np=� W ا�0�� ا�0
 1

 أو (�&�AZY ��، (THE INTERNET SOCIETY)، و;�آ� ا����� )إن وH	ت(وا0
��N ا

 
��� 
k ،��
Nb ت، _��� أو
�
Nb أي ?& ���و���� ��
م ه
	�� ا�����، ا0��و

ت ا��ا��AB0ام ا	c=ن 89ن ا�
Nb أي ،}A& ر
]=UWدون ا ?I�
=�� و� ?� 

ردة ه

uB� ض�s�
ر أو 9
0%ء�� �%� ��A9
��
9 ��
Nb ت
�
Nb أي ��2ق أو أي. 

���9
ن ª[�ص ��2ق ا�0 

http://www.ietf.org/ipr
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ن، BCP 78وا����د ا��اردة ` ا0/آ�ة $�
، و�=$V ا�0��  ،��4 �
E }A& n%ف ذI9 


N�U��2. 

 ;Iـ�

��4���RFC و��$� ��ر 
2 7�	�)  
 .;�آ� ا�����ً
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3.A   ��6��2 ��Z
VoIP 

 8�$��& ��p9 �G��VoIP 8�$��& Hw - ./0�6� ���� VoIP��>7 9��?<�*  .*GH ��/'� .72B �i MTA @7 9��?<� 
 8�$��& 8�C6D�VoIP´ �6D�B �C�G ��p��� 	
� - 42Y� �0>�� Q67  ������� - �¢ ��
'� 42C'� 9��?<� 8�C6D� H�C

ITU-T J.161 .*GH 1�)��*��� �5�� \FN� H� �,G���� 
�F>��� 8��6C7 ��/� �i NCS - 42Y� �0>�� Q67 4.1.2.7.  


م ه
	�� ا������� ���� D. Auerbach

Cisco Systems

D. Hancock

CableLabs 

B. Hare

Arris

R. Kumar

Cisco Systems

 ���وع إ����

������2004 أآ=�txt 1 �9: ا

�#$�  إ&%���: ا

5
ت 

��زم VoIPرز�� `�. RTCP-XR آ�ل�
 X�� MGCPو

 &��� ه') ا
'آ�ة



 &A@ 79 �? ا�*اءات أو �	�
9=�	> ���وع ا����� ه/ا ���	 7�89 6 إ��
ء آ4 �
��AB=0ى، ا�EFت ا
G�
����G، و��K 7�89ق ا��IA0 ا ا0=��$���I، ا��ا�GH ا


، و��  �
���Lي إ��
ء آ4�
� 79 @AB
� 

ر ً�BNA�RFC 3668. 

4 ���� ��
م ه
	�� ا����� N& �P

(7 وأ���U (IETF)و��
ر�R ا����� هQ و�&
�Uو 
7� �B9
=�
ره
 . ا�4NB اG=&
9 4N& �P
V2W أ��U��F ?IY 7 أ�Eى أن (�زع و�


ر�R إ������. 


 أو و���Z�	[ أ;�� و\�ز �=� 

ه]Uة أ	0 �^
_ �P

ر�R و��� Qا����� ه Rر�

�Uى ` أي و�Eأ �P
��9 
a
�
 أو إ9�
& �b
B=�Wام . ا	c=ا� @P%0ا d! ?و�

 
fآ� d! ى�E89ي _$� أ 

ر�R ا����� آ�Nاد ����BH أو إ��اده��"hW
N&أ 

ر��H". 

 �NP
Uر�و
jا����� ا Rر�

ذ إ� `��$
�-IY � http://www.ietf.org/ietf/1id? ا
abstracts.txt. 

 ` 
���
ذ إ$
�
ر�R ا����� IY? ا�k �_
lا�0از�� ا ��
�NP اFدUو
http://www.ietf.org/shadow.html. 

2005 �
رس 1و�=
=�Q _%��2 ���وع ا����� ه/ا ` . 

Uـ��a 

 oP
���
 �B)(MGCP)ف ه/1 ا������ رز�� �*و(�آ�ل ا�=Ip@ ` �9ا�9 ا�
 ا��sض �

ر GEا� 
�N&	� ��
ت ا�
���
�p ا�	د ` RTCPا�=R�N� ` @Ip ا� اN0	د &A{ ا


ر �B0اRFC 3611 .�
د �R�N ه/1 و(=�t ه/1 اº4 أو إ�B$) اء	
��ز�� ��آ�4 ا

ت�
���
	اء ��ا�GU. ا���آ�4 ا t�=) 
Nآ
 W إذا آ
�� ا��Gا=� �9�z�L= أم  �


ت �? �9اd�� �9ة�
���
ت ا��BG	ة �=R�NL اGA�A�. 

���bا�� c6ه d ���U�N<ت ا
 ا�0*[?

 ��2

ت ا$0=NAI��"ا�� أ0"و" �� =�م"و" �" ��fم أ0"و" �*��ب"و" ��fم" و"

"و" �"-�ح .R"و" ���R. 7"و" �"!�� =�م"و" �"!�� أ0"و" �"!��"وhز"و" ر�� "

fJ"وiا A� "و" `�"و"ABC "ري"و
��" 
، ا��اردة ` ه/1 ا������، �=$) uB�dه


�p ا�0_�ف ` � .A&BCP 14 ،RFC-2119 [RFC2119]{ ا

http://www.ietf.org/ietf/1id-abstracts.txt
http://www.ietf.org/ietf/1id-abstracts.txt
http://www.ietf.org/shadow.html
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 ��ول ا�����ت

 

.1 ��	�� 


ت (���B رز�� 2.�
�U VoIP 

1.2   QA4 ا��_�=�
رات ا�E)LocalConnectionOptions( 

1.1.2  �������� ا�
� إ�Hاءات ا

 )Off(أد� إ�Hاء   1.1.1.2


دي  2.1.1.2B� )on(ا��Hاء ا


وض   3.1.1.2$=� )Negotiate(إ�Hاء ا

2.2   4�_�=� )AuditConnection(إ�Hاءات أ�� (	��U ا

3.2  	�	N=A�
ت اj	�	ة NAB0ا MGCP 

1.3.2  	�	N=�
ت اNAB� @�U  

2.3.2  	�	N=�
ت اNAB� �s�  �Uا&	 


ت   4.2�
�U }A& وض
$=� VOIPا

5.2 /�$
=�
رات اG=&ا 

1.5.2  ¡�G�
رات ا�=�4�s اG=&ا 


	اء  3.�
Wن �=	�� اZ� 

1.3   ��

	اءDLCXر��
 وآ�4 ا�A�=��  

2.3   ��

 ا��GاDLCX�9ر��A�=�)  

.4  ?�Fرات ا
G=&ا 


رات ه�#� ا&=  5.GIANA 


ر��  6.�B0ا RHا�0ا 

 ;Iـ�  7.
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.1  ����� 

 oP
��� �B))MGCP ([RFC 3435]ف ه/1 ا������ رز�� �*و(�آ�ل ا�=Ip@ ` �9ا�9 ا
� ��&�� �2آ� ا�[�ت &A{ ا�=�_�%ت ��) ��
ت ا�
��� و(=�R�N� t�=)VoIP t ا


�

ر &GEا� .،wإ 	

 وه/1 ا��	رة (�=�U رة	م، �	c=�)ت و
�VoIP ر
GE�
9 RTCP 

ر �B0د ` ا	ا� �p
� .RFC 3611اN0	د &A{ ا


ت �
�U رة	اردة ` ���
ت اNAB0ا wإ ��
b�
��زم VoIPو9
9 RTCP-XR 1/ه ?N�=) ،

 u9 ��ا&�	 ا��_�ل و��N�� ش
B)رWا ������
ر ً
 ا�B0ف ` ا�B� ه� 
03550 .


ت وا��sض �? ه/ا ا�=�N? ه� ]��� (�ا_� �
�U ?& ر
GEا�VoIP  wد إ

=��
9

�� . R� SIP ا�*و(�آ�ل MGCPا�*و(�آ�ل G� V2WConnectionParameters أن ا
�*و(�آ�ل
9  

MGCP [RFC3435]،��Aا� �c�
�
ر &? اGEا� t�=)  W  1/ة، �? ه	�BG�
��c ا�&? ا
�NAB0ا. 


رGE�9 وا�
Hوا� R�NL=�
0. و��} ه/1 ا��ز�� u9 ا� tA�]"R�N� " ��AN& wإ d��

ت��B� �Nب و��اآ

ت 2��
�U VoIP��Aت  ا�
�
�U ت
��B� �Nو��اآ VoIP ة	�BG� ا

ز ا��BG	RTCP-XRا0��AG�= ` ا�� زم �jا ?�  . tA�
�9"وا0[Hل " إ
��d إw إر�


ت ا���A ا�0اآ�N ` ا��زم �
���
ت ا��B�RTC-XRز
�jا wا�0_4   إ 	�BG�&A{ ا

ر �B0د ` ا	ا� �p
�
ر"وا0[�RFC 3611 . tAاGEر &? " إ
GEا� ��AN& wإ d��


ت��B�  ت
�
�UVoIP اء	
��=�_�4 إw وآ�4 ا
9 ��AB=0ا �Nة ا�0اآ	�BG� ا���A وا

R9 أ�� ==9DeleteConnectionأو  AuditConnection. 

) ��A� ����x ���� ?� zA�
	اء أن ����آ�4 ا ?IY4 و�B$)د
ºر &? ) أو إ
GEا�

ت�
�U VoIP�AB=� 
N��   ��Fا ` �� أو 9CreateConnection=�_�4 وذ

ModifyConnection .?& ر
GE4 ا��B$) 	

ت و&�
�U VoIP �������� ا�
�، �=�=c	م ا
 ����=�
ر ً
  و��SDPا���A ا�B0د ` ا	ه� � 
0RFC 3611QI�   ���
��zA �? ا)

BG������ ا�
ت ا�
�U ت
��B� ل
��زم �VoIP	ة 9	ء إر�
9 RTCP- XR ��AB=0ا 
��ف�
9 4�_�=������ ا�� ��A���A� �c و���c. ا��BG	 �? ا��� ا�
� و��اآ@ ا


ت �
�U ت
��B� ?� ة	�B9VoIP 4 أو�_�=�
 �/ف ا�	

	اء &�
 وآ�4 ا�
& *c=� 
 �U	�)ت
�
���
ت ا��B� zA� ).و(

�������� ا�
�
تو�=RNL ا�
�U ت
��B�  VoIPuA]$
� uGG�� ��Aم :  ا���� 
�	
&

رGE4 ا��B$=9 اء	
�
ت وآ�4 ا�
�U ?& VoIP zA�) 
�	
 &? ���x أ�� (�_�4، أو &


ت�
�U R�N� 
�
� VoIP?& ة	�BG������ ا��� ا�
�و���x SDP . ?IY ا�=����  ا
 ������
ط ا�
�
�9 اHوإ R�NL=�
	اء �
R آ4 �? ا���آ�4 ا}A& 	Nµ ة 89ن	�BG� ا

R�NL=�
�9/و7H ا�=p	�	 و��$� اHت. ا�
�
�U ت
��Bو� VoIP 4ر وآ�
GEي إ�\ �� ا

	 2/ف& 
�

	اء &���  ا�
�
/ أن 9	أت ا� 
�=Nاآ�� �� ��
ت ا��B0ا Q4 ه�_�=�ا
h%_أ R�NL=������ ا�ا�=U R�NL	 ا�=�4 ��89 �? وآ�A&  4{ ا�=�_�4، ��اء آ
ن ا


	اء أ� .SDP م 9

ء &A{ ا�=����ا

�=�_�%ت 
9 �AB=� 
N�� ت�]�
�&�� ا� ��Uس د
��� d��=� �NN]� ز����وه/1 ا

ت &A{ �	ى &�N ا�=�_�4 و\�ي �
���
1، ��2 (�اآ@ ا�Wا QP


ل �])%� ���
�Fا

4�_�=�
	 2/ف ا& 
�

	اء &�
ر وآ�4 اGEإ ./c=) Wو  �_
E d9ا	ز�� أي (��ا
89 �AB=� 
N�� ��&�� }A& ���) أن ?IY ��
	اء ا�
ر و�o ا�� 4�I�) دة
2	اث إ&


ل، ���7 إذا !d أ�� . ا�[�تZ04 ا�G� }A&وModifyConnection �������� ا�
� ا

ت�
���
ر اGEإ ���� ?��	 ا���2	، ا�/ي � ا��BG	ة ّ� 4�_�=�
 �/ف ا�	
&

 ���
�
ت d�s) 4GU ا�
����0
ر�� ا �Aأي و�� ،�
=�
����� وB9	 d�s)ه9�
ا. 


ت ا�EFى (  V2WW أن ه/1 ا��ز���P

ر &? ا�2[GEا� }A& ���MGCP ى�H 
NG�2 
���
�Fت اWو(�آ�*�
 ` ا�$��B). 

 @���
ت 2و��	م ` ا�
�U رز�� ���B) VoIP @����=	�� 3، و��	م ` ا u�
Z� 


ن آ�$���G� اء	
�
� `. ا�=c	ا��
 ا�G� ?�Fرات ا
G=&وا @���
 4 ا��A) ،


رات ه�#� G=&اIANNARHوا�0ا . 

5
ت  2.

	��� رز�� `�VoIP 


ت �
���
ت (�_�H 4	�	ة . �B)VoIPف رز�� NABو� QA� 4�_�) رات
�E ز����و(�Bف ا
uG0ا �p
��=$[�4 أد�
A& 1{ ا
9. 

Package Name: XRM 
Package Version:  0 
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رات ا������ ا���   1.2��)LocalConnectionOptions( 

 QA� 4�_�) رات
�E �NAB� ز����
ر &? ) �B))LCOف ه/1 اGEد ا�
º4 وإ�B$=�H	�	ة 

ت �
�UVoIP�9ا�G�
	 ا&  . z�s=�
9 �N�U ر�� ذات
�E �NAB� 1/وه"negotiate" .

 �NAB� اء	
�
د �R�N   ه/LCO1و���� وآ�4 اº4 أو إ�B$=9 �������� ا�
��=��AI ا

ت �
�URTCP-XR� 7

ر &GEف وا�	=��4 ا0�_�=A . R�N� �NAB� Qة ه	�	jا �NAB0وا


ت �
���
ت وه/ا ا�=R�NL(ا�
���
ر &? ه/1 اGEو(�$� ب) وا� "mcr". 

���
=� :وIY? أن (�Iن a/1 ا�NAB0 وا2	ة �? ا���@ ا�Z%ث ا

•  off - ت
�
��9 �AB=� 
N�� �9
Hر وا�
GEوا� R�NL=�
د اºإ VoIP)  �$�)
 )."off" ب

•  on - ت
�
��9 �AB=� 
N�� �9
Hر وا�
GEوا� R�NL=�(�$�  (4�B$) VoIP ا
 )."on" ب

•  negotiate - ت
�
��9 �AB=� 
N�� �9
Hوا� R�NL=�

ح 9N��
	 VoIP ا& 

ر GEد ا�
ºإ R� ?I��zA و� )."negotiate" (�$� ب (VoIPا

=� �NAB0ام ه/1 ا	c=آ�$�� ا� �
=�
ل اZ0ا uG�9 و�
Hر وا�
GEوا� R�NL=�$4�B ا

ت �
��9 �AB=� 
N��VoIP: 

L: xrm/mcr:on 

�=�N�U z�s اCreateConnection �NAB0و` أوا�� 

رات �B) xrm/mcrد 9�cA� LCOwإ  
"negotiate" . و` أوا��ModifyConnection �NAB0ا �N�U z�s=�
 �B) xrm/mcrد 9

رات �cA�LCO�� ر��
jا 
�=N�U w4 إ�_�=�
9 �AB=� 
N . �A$!و�? �، ���7 إذا أ


رات ا�=�_�4 ا�QA أو�E�  رج	)  �NAB0اxrm/mcr رات
�cA� LCO أ�� ` 
ModifyConnection�NABNA� ��9
������N ا
9 V$=� ، xrm/mcr رات
�cA� LCO 
N�� 
4�_�=�
9 �AB=�. 


ر �lأن ه/ا ا V2WLCOر وآ�4 ا
GEإ ` �;
G� 4I�9 @Ip=�  ت
�
���
	اء &? ا�XR 
R�N� ` @Ip=� 	Uت و
�
���
ت &4N=� zAx }A �? �9ا�9 . ا�
���
 �N=B	 �R�N اNآ

6 �9
�7 ` ا��ا_�ً
 ��dة و�� 
0 RemoteConnectionDescriptor. 

 إ%�اءات ا�"�*� ا�*���8  1.1.2

 �NAB0ا @�U ?� �N�U 4I� �������� ا�
� .�xrm/mcr[� ه/ا ا���@ إ�Hاءات ا

 )off(أد1 إ%�اء   1.1.1.2

 �N���
ل ه/1 اG�=ا� 	
&��
ت�
�U ت
��B� أي �������� ا�
� VoIP  أن ��p ا

�B�N� �G� ة	�B9 أو ��A� 4، و�_�=A��� �U�9 	�BG���ف ا�
ز ا�H �AI) أن 


ر &?RTCP-XRإر�
ل أي رزم GEرات ا�	ت   �? �
�
�UVoIP .و�� ���
�
ه4 اL=) أن 
������
ت وSDP أي zAx ا�
�U }A& ل�]pA�� أ0 �4��)   ���
�
ت ���A إw ا�
�U


�dة������ ا�� أ0و. ا�
ت �
�U ?& ��Aا� �������� ا�
�
ل XR �* اG�=ا� 	
& 
� أ0 وDeleteConnectionا�=�%ل (=
R9 أ��  أو�
ت �
�U ?& *� XR �9 أ��
Hإ 	
& 

AuditConnection. 

 )on(اء ا�	
دي ا&%� 2.1.1.2

����� ه/1 ا����N، إن��� ا�
�
 (�=�4G ا�	
&�  h%B� ��� ،(I? (��م 9/� أن 

ت �
�U ت
��B� ب
�A=�_�4، وG)VoIP	أ 2� ��Aا� �� 	�BG���ف ا�
ز ا�H �AI) أن 


ت �
�U ت
��B� ل
�A=�_�4 وذ�� �9دراج �G9VoIP �B	ء إر� "rtcp-xr" 7=N�U 
"voip-metrics"0ا ` �
jا ��� QـGSDP. 

�و�
ت �
�U ?& �������� ا�
�
�9 اVoIP ��F أن �* اHة ` إ	�BG� ا���A وا
DeleteConnection،  ��F�9 ا
Hو` إAuditConnection ،ت
�
���
ت اNAB� �U	) 
�	
& 


 �9ر�
ل أ����
�U 	
�و. DeleteConnection و&� �������� ا�
� أن (s$4 ا
	�BG�
ت ا�
���
ر إذااGEت  �ة �? ا�
�
�U 4 أيG�=�)  ���
��B9	ة �? ا
����� ا��BG	ة� .ا

 )Negotiate(إ%�اء ا���
وض   3.1.1.2

�N���
ل ه/1 اG�=ا� 	
&W  ) uG� QAEدا @A& Rbأي ;§ ��ى و �������� ا�
�$4B ا
 zA����  �ر�
لSDPأن ا�� wإ ��A� ت
�
�U 79 ح�N�� ة	�B9 ةd�� ����x .��) W4 و


ت إw أن��AB0ه/1 ا ��Aا� �������� ا�
������ ا��BG	ة  ا��� ا�
�
 ا�
� zA�)
��
م 9/��� .ا
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 )AuditConnection(إ%�اءات أ�� 
�`�' ا������   2.2

 �NAB0 u)	�	H u=N�U ز����
 �R أ��B)RequestedInfoف ه/1 اNا��	c=ا� uB=�  �
AuditConnection) AUCX .(���
ن ا)

ن ��آ�4 �	اء أن ��zA _�ا�2 أن و(=�t ه=N

�������� ا�
�
ت ا��BG	ة (�B	 ا�
��A�
ت ا���A أو �
��A�
ر�� jا @���. ا
Wو @����zA (	��� ا�أو  -  ه
(RequestedInfou و&
	 إدراج إ2	ى �B� .�N�U	 ا

 
N��=Aآ u=N�������� AUCX( @�U( ` أ�� -إدراج ا��� ا�
�، \z أن (�B	 ا

���
ت ا�NP%0 إذا آ
�� �=�ا��ةا� . �NAB� 
=N�U QA� 
N�� و(�دRequestedInfo 


ن)	�	jا: 

 XRM/LVM   Return the local voice metric values. 
 XRM/RVM   Return the remote voice metric values. 

�NAB� ?& ����x ��
، (  Wوإذا �Hى اB=�W%م �? ���N�$0أ ��)  	�ّ� ���
�ا
�8؛ و9	hWاE ������  ����? ذ���U	=�
9 �_
l�9 ا
Hا� ?� �NAB0ل ا
 . إ!$

h%B� 
�N&	) �NAB� ?& ����x ��
 (  W و�I?،وإذا �Hى اB=�W%م �? ����	� 	H�
 ،
a �N�U0أ ��)  	�ّ��������� ا�
��8؛ و9	hW اE  ����? ذ� �NAB0إدراج ا 


l�9 ا
Hر!� ` ا�
� �NAB� �N��9��U	=�
9 �_. 

3.2   ���F��� ة���iت ا
F�	<اMGCP 


ن )	�	H ن
=NAB� ف�B)MGCP ت
�
�U ?& رات
GEا� @&	� VoIP ?& ر
GE�� 
، إ2	ا«

ت ا��BG	ة�
���
ت ا��B� ?& ر
GE��
ت ا���A وا�EFى �
���
ت ا��B� . د
B)و


ن ` (=
R9 أ�� =NAB0اDeleteConnectionإ ` 
N¼د

�9 ا��F  وIY? إ&H
AuditConnection) ��U	=��zA ا� 
�	
& .( ����
ت ا���A ` ا�
���و(	رج ا

"XRM/LVM" . ����
ت ا��BG	ة ` ا�
��� ."XRM/RVM"و(	رج ا


ت �B9	ة �
�U �AG�=وا� ��A� ت
�
�U 4L�) �9ا�G9 �AB=� 
N�� 7��� ،ل
ZNوآ
����DLCXu�$� أ�� 
=�
��u اbا� ?�����
�9 &? إ&
دة اHا� ` : 

 XRM/LVM: PLC=1, JBA=2, JBR=7 … 
 XRM/RVM: PLC=0, JBA=0, JBR=3 … 


ت ا��� و_� ا�$	رة NAB01 ا/a ��A�]$=� VoIP Metricsو�%x%ع &A{ ا�	WWت ا
Report ر
�B0ا ` RFC 3611 . ر
�B0ا ?� nAc=�� أن z\ ،ل
Z04 ا�G� }A&وRFC 3611 

 zL^ا ¯B�"Q�N
��$�	ان ا��زم"اB0}ز"49 ، ��
"ا ،. 

1.3.2  ���Fت ا��
F�	� S�`  

� ا�*و(�آ�ل I& }A&RTCP و(�آ�ل*�
ت ` اNAB0ت اW
� ?& *B� ،MGCP Q]� ��
9 
�9
� ¡�
9
�� إ� �����. و/�
ت ا�B	د��   WوNABNA� 
�A& ود	2 }A& n
��A}م ا

 ا�. MGCPا��اردة ` ا�*و(�آ�ل �AB�
ر �9	 أن ا^	ود ا�B0دة ` ا	RFC 3611 4�) 

�G�

ر. (�B0ا ` 
�AB�
 أ�2
� V2W RFC 3611 أن ا^	ود ا��AY  

م ` ً�=�Wا

تW Yو) 4Z� 8 ز�
دات ��	اره
(ا^��ل NAB0ا @��� QAB$�
 ا0	ى ا��A . 4�G� }A&و



��� ا�=�N�U ?& dGB &	د�� ��	ارهIل ���7، ر!@ إ�
Z0535 65 ا���
� QA��  

ل �? Lk16	9ك أ

�=�_�4 اً  9=�، �? (�Iن هRTCP�� ء
�G�
در &A{ اU  �A2ر �A

�N��� .ذه
ب وإ�
ب �/1 ا

  ا�� �����

�
��
 ا

 ا
���� ا
���ة

Network packet 
loss rate 

NLR �*�� �+#, ً.ا	�4دة �#' ��ء ا1ر/�ل ��
7*�� ا��زم ا
 ا��زم �
�ت �
� ا<=�ل ,��� �4*>� ,�د8إ:9�# �8 

��زم � @�A1د ا�	ا� B���4دة C �*�ر ا1ر/�ل ,
ا�E،ا
 C �<�4ب ه') ا��G�4%، و
*
، وأ�' �Iء�256
�H	+� ا

�K�
 .ا�	�د ا�=��L �8 ا�#

Jitter buffer 
discard rate 

JDR  ه� دارئ�	�

�4% �#' ��ءا$ر�	�ش7*�� ا��زم ا�E ا/*
 ا

�ت �
� ا<=�ل ,���98 �8 ا1ر/�ل �	.اً ,#+� ��*� إ:#�� 

�B ا�	�دا$ر�	�ش�4*>� ,�د ا��زم ا�E ا/
�	�ه� دارئ , 
C �<�4ب ه') ا��G�4%، و
*

�H	+� ا� Eزم ا���� @�A1ا

256�K�
 .، وأ�' �Iء ا�	�د ا�=��L �8 ا�#
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  ا�� �����

�
��
 ا

 ا
���� ا
���ة

Burst loss 
density 

BLD اتP� لQ� ة�	�
*
��4دة وا
��زم ا� �R/�

ا�#*�� ا

�ت �
� ا<=�ل8ا���4Sت �	.اً ,#+� ��*� إ:9�# �8 � 

��� �VA %W�& �<*4 ,�د ا��زم ا�E اآ
�U أ�T �4�ت �Qل,
ا$ر�	�ش�Pات ا���4Sت و,�د ا��زم ا�E ا/
�	�ه� دارئ 

�+	H�
� Eزم ا���� @�A1د ا�	ا� B��Qل �Pات ا���4Sت ,
 C �<�4ب ه') ا��G�4%، و
*
' �Iء ا�	�د ا�=��L، وأ�256ا

�K�
 .�8 ا�#

Gap loss 
density 

GLD اتP� لQ� ة�	�
*
��4دة وا
��زم ا� �R/�

ا�#*�� ا

�ت �
� ا<=�ل8ا���Kات �	.اً ,#+� ��*� إ:9�# �8 � 

��� �VA %W�& �<*4 ,�د ا��زم ا�E اآ
�U أ�T �4�ت �Qل,
ا$ر�	�شرئ �Pات ا���Kات و,�د ا��زم ا�E ا/
�	�ه� دا

�+	H�
� Eزم ا���� @�A1د ا�	ا� B��Qل �Pات ا���Kات ,
 C �<�4ب ه') ا��G�4%، و
*
، وأ�' �Iء ا�	�د ا�=��256Lا

�K�
 .�8 ا�#

Burst duration BD ��7�: X��
�Pات ا���4Sت ��� �R/�

 .ا
�ة ا

Gap duration GD  X��
�Pات ا���4Sت ��� �R/�

 .:���7ا
�ة ا

Round trip 
network delay 

RTD LR/Yا Z� ،��7�: X��
�� ر&�� ا�'ه�ب وا��1ب، ��+�
�#�4ط ا�RTP����R ا���#��� 

�� ا�#�اء*�/ C ة��	وا�� ���_^ أن ���ن ا���4. ا\
��7 ���X 0ا�=���� أآ. �8، أو �*�وي، �:. 

End system 
delay 

ESD  C�Rم ا��a#ا� ��+�)R4#ا�����R��7،)� ا��: X��
�� ،
�d ودارئ ا1ر�	�شU
�d و�e ا�U
_^ أن. و�
��f �8 �+% ا�

��7 ���X ���0ن ا���4 ا�=���� أآ. �8، أو �*�وي، �:. 

Signal level SL  VI�� gإ �R/�

، �	.اً ,#+�dBm0 70*�� /��� ا�
���U ا
 %��*�����)dB .(V� L��W د�	8 ه') ا��4>� �, .	���Q, 

�Pض �H>�. ���ر��") -("/���� � ،��Q	ل ا���kو,#� إ
��I�� . Z� �ً��<, أن ���ن Xl�#� ��R<#15وا���4 ا� –

 .– 20و

Noise level NL  VI�� gإ m<=ة ا�P� C ����nء ا�G�G o/�
� ��*70 dBm0،
 %��*�����)dB .($ ن ا���4 ا�=���� _^ أنY ��Q, م أي���
 %H8، أو �*�وي، ���ن أ�dB 0. 

Residual echo 
return loss 

ERL %��*����� ،ء ا�=�ى�lات إ�d:f� �	� ا�=�ى VIر ر�*�
)dB .($ .ن ا���4 ا�=���� _^ أن ���ن أآY ��Q, م أي���

 .8�dB 0، أو �*�وي، 

Minimum gap 
threshold 

GMN  BW�

�� ا7$
�4ل �Z ا���Kات وا���4Sت؛ ا��4>� ا, �r16.
 . �*>�ح 1�r – 255ا�C ��4 ا
�ى 

R factor NSR �<�� ���4
*
tu �<�H% �7,�� ا�#�اء C ا��R4# ا�����R ا

��v ا��زم � v�	
�RTPة؛.w
 ا�=�در ,8 ا��R4# ا�����R ا
 ��W�
�ا���4 ا�=���� أآ. �xITU-T G.107 .،8*^ و�4ً� �
 .100وأH% �8 أو �*�وي، 

External R 
factor 

XSR 8� �	RH B�d:f� %tu �<�Hات أي RH	� 7�اء ����4# ,
8 ��e ا�E ���4 ��+� ا��R4# ا�����R؛, �Iر�� ���Uا�

 ��W�
�ا���4 ا�=���� أآ. �xITU-T G.107 .،8*^ و�4ً� �
 .100وأH% �8 أو �*�وي، 

Estimated MOS-
LQ 

MLQ  ا��أي ��Q, o/�

 ���4�(MOS)$�7,�� ا C �R4#ا� C ع�<
/
���4
*
�	��Qت ا$Xzا
�ى . ا�����R ا� MOS 0-5 ه� .%�Hو

 ��Q	8 ا�, d�	
، �}�ب ه') ا�	MGCP��Q ���.و��آ�ل MOSا�
 C10ء آ*�ي�I أي P��4.  و��� L��W ه'ا ,8 ,�د ��*�

 .C ����W50-10 ا
�ى 

Estimated MOS-
CQ 

MCQ  ا��أي ��Q, o/�

 ���4�(MOS)�R4#ا� C �:�7,�� ا\�د C 
���4
*
�	��Qت ا$Xzا
�ى . ا�����R ا� MOS 0-5 ه� .%�Hو

 ��Q	8 ا�, d�	
، �}�ب ه') ا�	MGCP��Q ���.و��آ�ل MOSا�
 C10ء آ*�ي�I أي P��4.  و��� L��W ه'ا ,8 ,�د ��و�*

 .C ����W50-10 ا
�ى 
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  ا�� �����

�
��
 ا

 ا
���� ا
���ة

Packet loss 
concealment 
type 

PLC | أن ���ن Xl�#� 4�ان ا��زم؛� ^K> ���w
*
o ا�nارز��� ا
����
�>� وا&�ة �8 ا���4 ا�
	�اد�� ا�	
 :{') ا

  dk ��د- 0
1 -%R	�   
   �	�ز- 2
3 -XR|  

Jitter Buffer 
Adaptive 

JBA  دارئ ����>� وا&�ة. ا$ر�	�ش���	
�#�Xl أن ���ن {') ا
����
 :�8 ا���4 ا�
	�اد�� ا�

  dk �	�وف- 0
   ��Kز- 1
2 -X���� dk   
3 -X����  

Jitter Buffer 
Rate 

JBR  دارئ o�G ل�	ش��	ا$ر� .Z� �<�4اوح ا�P� 015 و. 

Nominal jitter 
buffer delay 

JBN دارئ ��+
 ����4
�X :���7 ا�
�� ا$��z ا<���� ��+
ا
��4 ����زم ا�C %=� E ا
ا$��z ا$ر�	�ش	

�,� ا\�د ا
o�{���. 

Maximum jitter 
buffer delay 

JBM ز����� ����4
�X :���7 ا�
�� ا�4=�ى ا<���� ��+
ا
�	�
*� 8� Eا� �$�Wو ���Yذات ا�=�. ا '��#
���ت ا�<, C

��+
 ����4� ��+
ا7$
�aري ا��*�o ��8 أن ���ن ه') ا
���ت �#��' . ا$��z ا$ر�	�شدارئ <, Cشدارئ و�	ا$ر�

��وت ه') ا��4>� ���و�ً� د�#���ً� &�
�X ��8 أن ���
ا�
�� دارئ +� �<�H ،B=Hآ�� أ ،����4ا$ر�	�ش��R
 ا�4=�ى ا

 ).ا�a7 أد�7)(

Absolute 
maximum jitter 
buffer delay 

JBS 8 أن�� E��7 ا��: X��
�� �4�R
�� ا�4=�ى ا+
�H>� ا
�C X أ/�أ اY&�ال ���ار�	�ش���l+� دارئ  .v�	
و��>� �


� ا�4�رة _^ o�G ه') ا��4>� ,�Bا$ر�	�ش��ار��ت ��tا� 
�<�H  دارئ �� . ا�4=�ىا$ر�	�ش�+

Inter-arrival 
Jitter 

IAJ  ر��	
ا$ر�	�ش، �	�ف ��3550/
w�ام ا�
	��� ا
f��ذ �8 ا
 o/�

ا�Z� �<��)�<�4 ��ا,�� ا���Wل ��7f ا$��اف ا


�*�ا<
��4 اR (%/�
��ق C ا
��,�ة �Z ا��زم ,#� ا��
�v ��وج �8 ا��زم	
� �<�� %�4
*
.وا
��,�ة ��#+� ,#� ا

��7�: X��
 .و�	. ,8 ه'ا ا���4س ��

2.3.2  ���Fت ا��
F�	� ��� �=ا�`  

 �]�
� � d$�) QAABNFة	�BG�
ت ا���A وا�
���
ت اNAB0 . 

LocalVoIPMetrics  = "XRM/LVM:" 0*WSP [VoIPMetric 0*("," 0*WSP VoIPMetric)] 

RemoteVoIPMetrics = "XRM/RVM:" 0*WSP [VoIPMetric 0*("," 0*WSP VoIPMetric)] 

VoIPMetric = NetworkPacketLossRate 
   / JitterBufferDiscardRate  
   / BurstLossDensity 
   / GapLossDensity 
   / BurstDuration 
   / GapDuration 
   / RoundTripNetworkDelay 
   / EndSystemDelay 
   / SignalLevel 
   / NoiseLevel 
   / ResidualEchoReturnLoss 
   / MinimumGapThreshold 
   / RFactor 
   / ExternalRFactor 
   / EstimatedMOS-LQ 
   / EstimatedMOS-CQ 
   / PacketLossConcealmentType  
   / JitterBufferAdaptive 
   / JitterBufferRate 
   / JitterBufferNominal 
   / JitterBufferMax 
   / JitterBufferAbsMax 
   / InterArrivalJitter 
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NetworkPacketLossRate  = "NLR=" 1*3(DIGIT) ;0-255 

JitterBufferDiscardRate  = "JDR=" 1*3(DIGIT) ;0-255 

BurstLossDensity    = "BLD=" 1*3(DIGIT) ; 0-255 

GapLossDensity    = "GLD=" 1*3(DIGIT) ; 0-255  

BurstDuration     = "BD=" 1*5(DIGIT) ; 0-65535 

GapDuration     = "GD=" 1*5(DIGIT) ; 0-65535 

MinimumGapThreshold  = "GMN=" 1*3(DIGIT) ; 1-255 

RoundTripNetworkDelay  = "RTD=" 1*5(DIGIT) ;0-65535 

EndSystemDelay    = "ESD=" 1*5(DIGIT) ;0-65535 

SignalLevel     = "SL=" ["-"] 1*3(DIGIT) ;-128 to 127 

NoiseLevel     = "NL=" ["-"] 1*3(DIGIT) ;-128 to 127 

ResidualEchoReturnLoss  = "RERL=" 1*3(DIGIT) ;0-127 

RFactor      = "RF=" 1*3(DIGIT) ;0-100, or 127 

ExternalRFactor    = "XRF=" 1*3(DIGIT) ;0-100, or 127 

EstimatedMOS-LQ    = "MLQ=" 1*3(DIGIT) ; 10-50, or 127 

EstimatedMOS-CQ    = "MCQ=" 1*3(DIGIT) ; 10-50, or 127 

PacketLossConcealmentType = "PLC=" ("0" / "1" / "2" / "3") 

JitterBufferAdaptive  = "JBA=" ("0" / "1" / "2" / "3") 

JitterBufferRate    = "JBR=" 1*2(DIGIT) ;0-15 

JitterBufferNominal  = "JBN=" 1*5(DIGIT) ;0-65535  

JitterBufferMax    = "JBM=" 1*5(DIGIT) ;0-65535 

JitterBufferAbsMax  = "JBS=" 1*5(DIGIT) ;0-65535 

InterArrivalJitter  = "IAJ=" 1*5(DIGIT) ;0-65535 

5
ت   4.2
 VOIPا���
وض =�7 `�


ر �B0ا ����RFC 3611 �B� SDP	�	H  ًا»7 ا"rtcp-xr" ����x ���� 7�	c=�) أن ?IY 

رات GEل إ
����� ا��BG	ة إر���� ا�
��zA �? ا) QI� 4�_�) ` ��A�RTCP XR 

�A� �BN³ا 
¼
�
�U ت
��B0
ً.Nآ �B
�
 �QA و��$� ه/ا ا: 

 rtcp-xr:<xr-format> 

�B
�
ر1 إ�
 �rtcp-xr=B وIY? ا�=c	ام ه/ا اG=&
9  
ً 
&A{ ��=�ى ا�	ورة وإ�
=B� 
ً������
ر nE�PacketCable ` ا�0ا_$� � Wو. &A{ ��=�ى ا�l
9 Wإ xr-format 


ت �
���VoIP .وABCى�Eرات أ
�E d��)  . دة	B=� رات
�E d��) 	
�و&� 4]$� ا

 9$�اغ9�

ر  ا���. ��B0اRFC 3611 ام	c=4 8�9ن ا��_
$=��%x%ع &A{ �}�	 �? ا 


�B ه/1� .��NAB ا

�  :إر�
ل� �NAB0ل ا

ر ً
  و��rtcp-xr:voip-metrics إر��BNA�RFC 3611 
�	
& 

ت �
�U ن�I)VoIP �N���
رات "A& �AI�� "on{ ا�lا �NAB� ���Bk LCO . 
�	
و&

NAB0ن ه/1 ا�I) دة�H�� �ABC }A& ورة أو	� أن (��� ` ;A& �B� 4I{ ��=�ى ا
������� =�مو. ��=�ى ا�
ت �
�U ن�I) 
�	

�B ه/1 &� ��VoIP �AI إر�
ل ��NAB ا
 �N���
رات . "negotiate" أو "A&"off{ ا�E �������� ا�
�-xrوIY? أن (��4 ا

format رات
�lا ?& �A�=�� ى�Eأ  LCO ت
�
���VoIPB0ر  ا
�B0ا ` ���RFC 3611. 


لG�=ا�:   ��
�
ل اG�=ا� 	
& xr-format ت
�
��� VoIP �B
� &? �NAB� ���x ا
�ه/1، �
ت �
�U ?& دة	N0رات ا
GEا� �������� ا�
�
 VoIP أن (	رج ا�AP
 ` ر�

��ف ا��BG	 ���x ?& ا�*و(�آ�ل �����B=A ا��ارد ` ً
  و��RTCPإw ا

ر�B0اRFC 3611 Wم  إ	B9 �������� ا�
�
	اء U	 آ�A _�ا�2 ا� إذا آ
ن وآ�4 ا


ر �l4 ا�I�=9 ��
م �/ا وذ���
ت  LCOا�
���VoIP �N��� وإذا. "A& "off{ ا

ت ُ( ��
���
ر ا�E ون	9 �AG�=أو إذا ا� ،�B
�، أو إذا VoIP��NAB� 4G�= ا


ر!�، أي� �AG�=ا��   �B� أي ����xr-format ،�� /P	
�� (أ0  &�
�	رج ا

ت �
�U ?& دة	N0رات ا
GEا� ��������ف ا��BG	 VoIP ���x ?&ا�
 إw ا�AP
 ` ر�


ABC �B و. RTCPا�*و(�آ�ل �
رات ا�E 4ه
�xr-format ر
�B0ا ` ���B0ى، ا�EFا 
RFC 3611
a
G�=6 ا� �� .، ا



136  �������  (2005/11)  ITU-T  J.162  

 ا=�!
رات ا��"��6 5.2

0
 7p�b�) 6 ` ا�0	��z\ ، أن ً
 و�� R�N� u9 �9ا�G������ أو ا��� ا�
���} ا
��زم 

ت ��&�� ا�[�ت 9�
�URTCP-XR }A& ل�]pA�
ت ��dة �

ت آ�GAx �9
Hوإ ،


ت�
���
	اء ا�QA &? ا�
ر وآ�4 اGEت، وإ
�
�����u . ا
=��uGA ا�و2F ?IY	 ا

ت�
���
 إx%ق �R�N اN��AI� :أو 

 )�B9 zAx)���x ?& SDP	 �? �9اd�� �9ة   

   @Ip=0اء ا	
�  أو���x ?&CreateConnection أ�� (QA� zAx �? وآ�4 ا
ModifyConnection( 

�و�
ت أ�

ء (=
R9 أ�� �
��� أو DeleteConnection أن �* ا��Gا�9 &? ا
AuditConnection)  ت
�
�U ت
NAB� 7�� �U	)VoIP ( ث أ��	إذا ��2 أ2
CreateConnection أو ModifyConnection ت
�
���
ر &? اGE4 ا��B$) (xrm/mcr: on). 


ت   �وإذا�
�U ?� س
�U z��VoIP�A� ،
ً �� �����7 ` ا
�9	 أن . :XRM/LVM إ!$
����� ا�� (	&@ ا��ز�� ��� ا�
�
XRMا� z�[ أن z\ W  � س
�U ?& 4�VoIP 	2وا 

7
 .�? اj	ول أ&%1 وأن �* &

AB� أن 	�BG���ف ا�
� !d �=�ا��ة، وذ�� �9ر�
ل �NRTCP-XR  �N�U وإذا u9 ا�B�
 ،�$Pزا�� ����
ر &? ا����N ا�}اP$� أو إ!$
ل ا�NAB0 �? اGEا� /P	
& 
XRM/RVM: .ت   �وإذا
�
�U ت
��B� أي 	�BG���ف ا�
��VoIP �9	م اHة، ��ن إ	�B9 


�
	P/ إw أ�� ا�x%ق &A{ ا& 	

ت (�=�
�U ت
��B� zAx }A& �9ا�G�
�ا=� :�p ا

-  DeleteConnection :�� �NAB0ل ا
 .:XRM/RVM إ!$

-  AuditConnection :�� �NAB0إدراج ا XRM/RVM:�!ر
� �NABNآ . 


0ن ���8' ا�"�اء  3.Q� 

 ��_
l7 ا�� /$

	اء �� QAف ا���A� u�P{H اء	� Q��	=�
Wن Z� QA� 
N��RTCP-
XR. 

1.3   ��

 وآ�� ا�"�اءDLCXر5j�j�N�  

��ة l1ا: 


	اء أ�� �7 9
�=c	ام (�$�CreateConnection d[	ر وآ�4 ا�� 
�$AI� �9ا�G� إw ا
��Iدك 
9 oP
���
_�� PCMUاlا /�$
�9 �
 RTCP-XR  و(
Hت وا�
�
����=R�NL ا


�

ر &GEوا�: 

 CRCX 1000 ds/ds1-1/1@gw-o.example.net MGCP 1.0  
 C: 1 
 L: a:PCMU, xrm/mcr: on 
 M: recvonly 

��ة l2ا: 

 �B
�
  ���B�)rtxp-xrx�G ا��Gا�9 9
�=%م ا��F و(	رج اً }A&"voip-metrics": 

 200 1000 OK 
 I:1 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 0 
 a=rtcp-xr:voip-metrics 

��ة l3ا: 


رات 4G�ModifyConnection ا��Gا�9 أ�� (�=�E �NAB� }A& ي�=� LCO ون أي	9 
 �NAB�xrm/mcr �N���
QsG أن (�ا_4 ا�=c	ام ا� �������� ا�
�
 �uG أن ا� ،

�9
� �AG�=�0ا 
ً"on" .�
jأن ا���0 ا 
Nآ QـGSDP4G�=�0ا W  � �NAB� أي }A& ي�=
rtcp-xr�������� ا�
�
رات (  W ا��BG	ة، �
 �uG أن اGEل إ
G�=ا� 	��RTCP XR 

�������� ا�
�
�B . �? ه/1 ا�
�V2Wrtcp-xr أن &	م و�Hد اjا���0 ا `  QـGSDP 
4G�=�0اW  �zAx ��GA=������ ا��BG	ة ��� ا�
�  �d إw ا�=B	اد ا
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rtcp-xr"voip-metrics "A& 
����� أو إU w	ر¼��� ا�
�
�9 ا�=�AG=7 �? ه/1 ا�  }
7=�GA). 

 MDCX 1001 ds/ds1-1/1@gw-o.example.net MGCP 1.0  
 C: 1 
 L: a:PCMU,G728 
 M: recvonly 
 v=0  
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=-  
 c=IN IP4 128.96.63.25  
 t=0 0  
 m=audio 3456 RTP/AVP 8 

��ة l4ا: 


ت Fناً (��B ا��Gا�9 9
�=%م ا��F و(��م، ����
���
/R�N� VoIP ا�

ر &GEا� 
W � �N���
on" �B"}ال &A{ ا�
  ��rtcp-xrx�G، �9دراج اً }A&"voip-metrics": 

 200 1001 OK 
 I:1 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
 m=audio 3456 RTP/AVP 8 
 a=rtcp-xr:voip-metrics 

��ة اl5: 

dEاء أ	
� :�9DeleteConnection_	ار أ�� اً ���م وآ�4 ا

 DLCX 1100 ds/ds1-1/1@gw-o.example.net MGCP 1.0  
 C: 1 
 I: 1 

��ة l6ا: 

 4�_�=�
ت اNAB� 	�B)و ��Fم ا%=�

ت �B�)MGCP ا��Gا9 �9NAB0ا R� ���N
� ا
RTCP-XR) F �Hر	� 


� ه�G0ا 	�	jا ���Fأن ا V2W ������
ق ا���9 �AB=) ب
G�

o��:( 

 250 1100 OK 
 P: PS=1000, OS=60000, PR=800, OR=50000, PL=10, JI=27, LA=48, 
 XRM/LVM: NLR=128, JDR=40, BLD=33, GLD=10, BD=55, GD=45, RTD=1000, 
 ESD=1000, SL=-10, NL=2, RERL=23, GMN=80, RF=19, XRF=19, MLQ=19, 
 MCQ=22, PLC=1, JBA=2, JBR=8, JBN=40, JBM=80, JBS=120, IAJ=10 
 XRM/RVM: NLR=128, JDR=40, BLD=33, GLD=10, BD=55, GD=45, RTD=1000, 
 ESD=1000, SL=-10, NL=2, RERL=23, GMN=80, RF=19, XRF=19, MLQ=19, 
 MCQ=22, PLC=1, JBA=0, JBR=8, JBN=30, JBM=60, JBS=100, IAJ=15 

2.3   ��

 ا�!�ا.� 
DLCXر5j�j�N 

��ة l1ا: 


	اء أ�� �7 9
�=c	ام (�$�CreateConnection d[	ر وآ�4 ا�� 
�$AI� �9ا�G� إw ا
��Iدك 
9 oP
���
_�� PCMUاlا /�$

RTCP-XR  و(�

ر &GEت وا�
�
����=R�NL ا: 

 CRCX 1000 ds/ds1-1/1@gw-o.example.net MGCP 1.0  
 C: 1 
 L: a:PCMU, xrm/mcr: on 
 M: recvonly 

��ة l2ا: 

 �B
�
  ���B�)rtxp-xrx�G ا��Gا�9 9
�=%م ا��F و(	رج اً }A&"voip-metrics": 

 200 1000 OK 
 I:1 
 v=0  
 o=- 25678 753849 IN IP4 128.96.41.1  
 s=-  
 c=IN IP4 128.96.41.1  
 t=0 0  
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 m=audio 3456 RTP/AVP 0  
 a=rtcp-xr:voip-metrics 

��ة l3ا: 


DeleteConnection[	ر ا��Gا�9 أ�� (N�=�  

ت ً�
���
ت ا�=�_�4 واNAB�RTCP: 

 DLCX 1100 ds/ds1-1/1@gw-o.example.net MGCP 1.0  
 C: 1 
 I: 1 
 E: 900 – Hardware error 
 P: PS=1000, OS=60000, PR=800, OR=50000, PL=10, JI=27, LA=48,  
 XRM/LVM: NLR=128, JDR=40, BLD=33, GLD=10, BD=55, GD=45, RTD=1000, 
 ESD=1000, SL=-10, NL=2, RERL=23, GMN=80, RF=19, XRF=19, MLQ=19, 
 MCQ=22, PLC=1, JBA=2, JBR=8, JBN=40, JBM=80, JBS=120  
 XRM/RVM: NLR=128, JDR=40, BLD=33, GLD=10, BD=55, GD=45, RTD=1000, 
 ESD=1000, SL=-10, NL=2, RERL=23, GMN=80, RF=19, XRF=19, MLQ=19, 
 MCQ=22, PLC=1, JBA=0, JBR=8, JBN=30, JBM=60, JBS=100 

 �NAB0أن ا V2WIAJ ?�����
ل �!$
ل . XRM/RVM وd! XRM/LVM �	ر�H ` اZ� وه/ا ��د

�¦ ا�jدة 9
� �NAB� . �NAB0��Nح �
9 �² }A& ل
Z0ه/ا ا ?��I) ?IN0ن �? ا
وآ

IAJ . 

��ة l4ا: 

��Fم ا%=�

	اء 9� .���B وآ�4 ا

 200 1100 OK 

.4  A�3رات ا
 ا=�!

�*و(�آ�ل 
9 �_
lا ?�Fرات ا
G=&ز�� ا��
�MGCPQ(�ث ه/1 ا�Fا  . �AI�� و­�
 ���� }A& 	Pء زاz& ة 9$�ض	�B9 ����x ��
م ���U }A& ي��
) �
I� ة	�	H ��
أ�


�
ت ��A) }A& ��A ا�
�U R�N� zA�وIY? ا�=c$�� �? ه/ا . ��� ا���A���A 89ن (
 ��
ت ���A وذ�
�U 	���) 	�	p=�
	اء &A{ و7H ا�
R وآ�4 اY 89ن 	�	�=�ا


ر�lام ا	c=�
9: xrm/mcr: off: LOC. 

 IANAا=�!
رات ه�]�   5.

�zA إw ه�#� �IANA ز�������zH�k MGCP ه/ا أن (�4L ا
=� : ا


�ان ا��ز�� & @�Wا �c�
� ا

-----------------    ------    -------- 

 RTCP-XR metrics  XRM  0 

 ا>�ا%Z ا>	�
ر��  6.

 [RFC2119] Bradner, S., "Key words for use in RFCs to Indicate 
Requirement Levels", BCP 14, RFC 2119, March 1997. 

 [RFC3435] F. Andreasen, B. Foster, "Media Gateway Control Protocol 
(MGCP) Version 1.0", RFC 3435, January 2003. 

 [RFC3611] T. Friedman, R. Caceres, A. Clark, "RTP Control Protocol 
Extended Reports (RTCP XR)", RFC 3611, November 2003. 

.7  B@ـ� 

و����  David Ensign وFlemming Andreasenا�0
رآ�ن ` إ&	اد ه/1 ا������ ه@ 
�ا NCS$� ا�0ا_ R9
=� .PacketCable ـ
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����� B  

��	
��
�� �	
�� �����  

 �
� - ]2,��06'� ����>B2�� ��2e� ��7�� @7 ��G�s: b���F� (D-QoS) �B�N��� - NCS . ��/C6� H&��'� ��6��� �
�*
MTA g�Ff K�f* ���[ p��� L92�* b�
F��� @� 2BtZ GH ��/'� �C�D��B �i MTA ��6$ .72� D-QoSS���'�  .

 ������� M: X����� `^�>B*ITU-T J.1638���6D'� @� 2Bt� Q67 X+a+� .  
��7-�  

8�F�/'� MTA ���[ ��
�* bz�� �i ]t6B ����>B2�� ��2e� ��7�>� .72�� 
F>� ��� D-QoSb���� b) Q67 .  �C6)*
 ;�25�$�D-QoSb�����   8���6D� ��G���� ��,>�� ¶F0�$ R��D-QoS��� b������ S
� �i M: b������� �����'� ����:  

•   �'����� ���9 b���(GateID)  !b����6� ]25��'� ��c� ������� �B�� S�D� .  
•   !
��� ���9 b���(ResourceID) !b����6� ]25��'� ��c� 49�'� �B�� S�D� .  
•   _d@ �P�(Last reservation)  !b����6� tz[ o2[i 8�C6D�  .@Cx�B* 8�C6D� ¨�
)* 8�F6'� �
� 

 `��k� @� b) - "#�$���1�$9<�1��,�$(�* .  
•   ��_��� �P�(Last commit) !b����6� ]�t��� o2[i 8�C6D�  . "#�$��� 8�C6D� ¨�
)* 8�F6'� �
� @Cx�B*

 `��k� @� b) -1�$9<�1��,�$(�* .  
•  _de� 7�-� (Reserve Destination) ! ���>7 IP� 
F>�*  �Cm�[ 49��'� 8�p�z[ b�DF�� �C���25�$� @/

	��4i �s��$ �C) 2D� �G*�D� \v 2�D��� ���>D��� �,6D�'� 8���6D'� ��/�.  
49��'� tz[ ���F� �� ������� �B�� S�D�* .b����� ���>��� ����� �B�� S�D� ]2,B ��2>7* p��� =�N�: .�B R�� ���[  

D-QoS Rb����6� 6D'� b) ��� ���*b������ S
[ .�B �i M: b������ b�i @� 	+7i g9�)
'� 8���.  
 ��/'� ]�,B �i @/�*MTA `��k� @� b) - b,��� �È Q67 �¢ ]�t��(�* 49��'� tz� 1�$9<�1��,�$(�*  . 
?nB*

 ���>D��IP 	�k� - 
F>'�* 2
,C6� 1�$9<� ���>D�� ¨�
)* IP�C6D'� @�  RemoteConnectionDescriptor� ��/B ��2>7 
2& º�C6D'� 	
� \G��  . ���c� 	
� -*GH ��/'� ]25��B �i MTAK� ]�t��(�* 49�'� tzc ������� 8�F6'� :  

 MTA-o (DOCSIS) 

����� ��	� 
/����
��  

 IP�����   IP(SDP-t) 

  ����� ��	
 * 

  IP�����   IP(SDP-o) 

  ����� ��	
 Port(SDP-o) 

����� ��	� 
/�����   

 IP�����   IP(SDP-o) 

  ����� ��	
 Port(o) 

  IP�����   IP(SDP-t) 

  ����� ��	
 Port(SDP-t) 

ª�[:  
•  IP(SDP-o) ���>D�� M: \NB IP ������ - "#�$�6� LocalConnectionDescriptor ��/C6� MTA-o�  
•  IP(SDP-t) ���>D�� M: \NB IP� - "#�$�6�  �����RemoteConnectionDescriptor ��/C6� MTA-o�  
•  Port(SDP-o) ������ - "#�$��� 
F>� M: \NB LocalConnectionDescriptor ��/C6� MTA-o�  
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•  Port(SDP-t) ������ - "#�$��� 
F>� M: \NB LocalConnectionDescriptor ��/C6� MTA-o�  
• Port(o)$ �
�� 92
'� 
F>� M: \NB K�25���  ��/'�MTA-ob������ �
� Q67 "#�$* 1�$9: 2>7  . ¶[(

*i ��/B 2& �
� �i(   B 
F>'� WF� ��/Port(SDP-o).  
��2>7*(  B ���* \G�� 2D� º 2& ��/RemoteConnectionDescriptor ��/B*  ���>D��IP `6DF�� 
F>'�* 2
,C6� `6DF�� 

 	�k� -1�$9<�� ]25��B R~G*�D� \v �(2� tzc� 2
,� ���>7 ����� ¨�J @� . 12�B R1��,�$(� 	�k�� �6D�B �C�G*
���>D�� IP��7�>� �C�� 
F>'�* 92
C6�  .J�F>�� �6�* Q67 1��,�$(� 	�k� - K� ]�t���* 49�C6� tz[ =���: �
� ���B* .

*GH������� 8�F6'� ]�25�$� :  
 MTA-o (DOCSIS) 

����� ��	� 
/����
��  

 IP�����   * 

  ����� ��	
 * 

  IP�����   IP(SDP-o) 

  ����� ��	
 Port(SDP-o) 

����� ��	� 
/�����   

 IP�����   IP(SDP-o) 

  ����� ��	
 Port(o) 

  IP�����   IP(RD-o) 

  ����� ��	
 Port(RD-o) 

ª�[:  
•  IP(RD-o)  ���>D�� M: \NBIP�C6D'� -  ReserveDestination �g�G�'�  
•  IP(Port-o) 
F>'� .&9 M: \NB �C6D'� - ReserveDestination g�G�'� .�J:*³   �C�& ���� R
F>� .&9 42�

%�^���� 9�  
•   	�k� - "#�$��� 2
,' ��6DF�� 
G�>'�* @B*�>D�� S�D� ��2>71�$9<� ªB2� ��� R1��,�$(� 	�k� - ��92
�* 

F6'� H� 8�p�zc���$�>'� 8�.  
 ���@ Z�;�NCS/D-QoS  

�)J �C) ��/'� ��
B R	+7i MTA b���� Q67 ��25��'� ����>B2�� ��2e� ��7�� ���[ .@� ���c� y65���*  p���
������� ���>D�� K���� ���[:  

•  Current state )�>����� ���c� ( L*t�� @� ��d�� ���)SendQoSState, ReceiveQoSState(b) ª�[ R ���[ 
 8(�[ @�QoS`6B �¼ g2[�* ��/� �i @/� :  

!  N  !(  B�	�k(� �
} 49�� tz[ 2��  
!  R  !@/�* R	�k(� �
} 49�� tz[ 2��B (  B���[ ]t�6 ���49��� �d�  
!  C  !���[ ]t�6B* R	�k(� �
} 49�� tz[ 2��B  ���49��'� �D��  
!  Connection mode )b������ r�6$i ( r�6$i ��* b������NCS . b������ %���$i*"��n�"* " g*�7

�/�N�� �D�9 "*"�/�N�� �B9��C�$� 9���?�"(  � b������ r�6$h �6l�¼ ��6) ��h ���c� p��� - �[��� ~�
"1�$9:/1��,�$� ." b������ r�6$i �i �C)"V�� "( B¼ K�h ~� b������ r�6$h bl�"",G 1�$9:."  

• Resource Change) 49��'� \^� (������� ���>D�� @� �m)i *i 2[�* ��*:  
!   ���>D�� 8�\^�IP ��e� 
F>'� *i  2�D��� b������ �����)�6'� ªB2� ]t6B .( K���* ���[ �
� @Cx�B*

�g�� 1*h  
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!   �4�/�� 8�\^�) \^� ¨�J - �Z "#�$��� " MIME(�  
!   �C6D'� 8�\^�Ptime�  
!  £�.  

•   7���2D-QoS  - ��2,'�3.3.6.  
 ��h �z���CreateConnection *i ModifyConnectionR ��C6D� 8\^� �J: DOCSIS QoS*i �6'� R  @7 Ry�?���� �6�)

 R�,����� ���c�GH ��/'� b$�B �i 
#2>7 E-MTA ���$9 DSA/DSC ]��>�� M: g2B2� CMTS ~�C6D'� Q67 ���� 
~�l2Y� .*l.� ��/' E-MTAi  ���$9 b$�B �DSC ]��>�� M: CMTS³ �J:   ��C6D� \^��DOCSIS QoS �6�)* �6'� R

 ��h �z��� Ry�?����CreateConnection *i ModifyConnection.  {�� �J:*��xBi K�F� �� ��)* 49�� �B�� S�D� \G�� 
 R32,�� �B�}� S�D�GH tzc� =�4i )8�p�zc� (p��P � b�& 2B2P� ���c� tzc� �B�)8�p�zc� (32,�� ���c� p��P.  

`� �>/C'� 8(�c� �7�C�*:  
•  (N, N) 	�k� - 49��'�   1�$9<��gp�z­ \v 1��,�$(� 	�k� - 49��'� Rgp�z­ \v   
•  (R, R) 	�k� - 49��'�   1�$9<��gp�z­ 1��,�$(� 	�k� - 49��'� Rgp�z­   
•  (C, R)- 49��'�    	�k� 1�$9<�'� R�¢ ]t�6�* gp�z­ �gp�z­ 1��,�$(� 	�k� - 49��  
•  (R, C) 	�k� - 49��'�   1�$9<�gp�z­ R��¢ ]t�6�* gp�z­ 1��,�$(� 	�k� - 49��'�   
•  (C, C) 	�k� - 49��'�   1�$9<��¢ ]t�6�* gp�z­ R ]t�6�* gp�z­ 1��,�$(� 	�k� - 49��'� ��¢  
•  (R, N) 	�k� - 49��'�   1�$9<�- 49��'� Rgp�z­ �gp�z­ \v 1��,�$(� 	�k�   
•  (C, N) 	�k� - 49��'�   1�$9<� 49��'� R�¢ ]t�6�* gp�z­ �gp�z­ \v 1��,�$(� 	�k� -  
•  (N, R) 	�k� - 49��'�   1�$9<�1��,�$(� 	�k� - 49��'� Rgp�z­ \v �gp�z­   
•  (N, C)    	�k� - 49��'�1�$9<�gp�z­ \v R�¢ ]t�6�* gp�z­ 1��,�$(� 	�k� - 49��'� .  

* 49��� tz� ��2>7*/�¢ ]t�6B *ik( b������ �C7 1��a 	�k(� �
} tz[ 2���$ R	� .8(�c� ~� �&+D��*  r�6$i*
 tz[ 8�C6D� *i b������D-QoS1*2P� - �>��� ����� :  

 SendState RecvState 

��� ����� ���� �/ ���
��!"#$�
�� %���& :   

 inactive R R 

 sendonly �replcate C R 

 recvonly R  C 

 sendrecv �confrnce �netwloop �netwtest  C  C 

��� ����� '��()/���
��:   

 sendresv R N �R) 
���
( 

 recvresv N �R) 
���
( R 

 snrcresv  R R 

 sendcomt C N �R) 
���
( 

 recvcomt N �R) 
���
( C 

 snrccomt C C 

 ����� � ����� �	
�� 
����� �� ������� �� ���	� ��� ������ �!" �#$ R ����� �	
�� %�# &�'� 
N.  
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 b/N�� - ~�B*1.B��6DF�� ���c� \^�� ¸����� "�5'� :  

  
 3.4��J.162/1.B 5  ���e ~��' L�QNCS/D-QoS ) ������1 �	 3( 
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 3.4��J.162/1.B 5  ���e ~��' L�QNCS/D-QoS ) ������2 �	 3(  
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 3.4��J.162/1.B 5  ���e ~��' L�QNCS/D-QoS ) ������3 �	 3(  

 ����� ���(���� 8�\^�'� "�x�$ ���c� p��� 
�F>� 2>7*�� �J: =�^�:* ]�t���* tz[ =�^�:* tz[ 8��6C7 =�4i ~D�B ��) 
]�t��� . 8�=���: @� =���: b) �dN� b���F� ������� g�FN�� K�f ]2,� 
#2>7*D-QoS,G* ��
�F>� ~D�B ���  �� 	
� K>��� �'
�(����8�� .*��������  8�=���: 42� �������D-QoS8�=���<� 	
� @� =���: b) - ��J�|� ~D�B ��� :  

•  SR tz[ 
�F>� ��z�$ K�i �DB D-QoS 	�k� - 1�$9<��  
•  RR tz[ 
�F>� ��z�$ K�i �DB D-QoS�1��,�$(� 	�k� -   
•  SC ]�t��� 
�F>� ��z�$ K�i �DB D-QoS 	�k� - �$9<�1�  
•  RC ]�t��� 
�F>� ��z�$ K�i �DB D-QoS�1��,�$(� 	�k� -   
•  SD tz[ S
[ 
�F>� ��z�$ K�i �DB D-QoS 	�k� - 1�$9<��  
•  RD tz[ S
[ 
�F>� ��z�$ K�i �DB D-QoS �1��,�$(� 	�k� -   
•  SU ]�t��� =�^�: 
�F>� ��z�$ K�i �DB D-QoS 	�k� - 1�$9<�'� ��F| �i R 	�k� - �¢ ]t�6'� 49��1�$9<� 

M: ��F�  
•  RU ]�t��� =�^�: 
�F>� ��z�$ K�i �DB D-QoS 1��,�$(� 	�k� - �¢ ]t�6'� 49��'� ��F| �i R1��,�$(� 	�k� - 

M: �F�.  



 

  �������  (2005/11)  ITU-T  J.162 145 

 
SendReserve() 
 
If <current resources reserved ≠ resources to reserve> then { 
    -- skip reservation if existing reservation OK  
  If <RemoteConnectionDescriptor provided> then  
   SR(RemoteConnectionDescriptor) 
    -- Use RemoteConnectionDescriptor classifier 
  else if <ReserveDestination provided> then  
   SR(ReserveDestination) 
    -- Use ReserveDestination classifier 
  else ERROR 
} 
 
ReceiveReserve() 
 
If <current resources reserved ≠ resources to reserve> then { 
    -- skip reservation if existing reservation OK 
  If <RemoteConnectionDescriptor provided> then  
   RR(RemoteConnectionDescriptor) 
    -- Use RemoteConnectionDescriptor classifier 

 else RR(*) 
   -- Use wild-card classifier,  
  } 
 
SendCommit() 
 
If <current resources committed ≠ resources to commit> then { 
    -- skip commit if existing OK 
  If <RemoteConnectionDescriptor provided> then { 
   If not <resources to commit ⊂ resources reserved > then { 
    -- old reservation does not satisfy what is about to be 
    -- committed, so update reservation 
   SR(RemoteConnectionDescriptor)  
  } 
  { 
   SC(RemoteConnectionDescriptor) 
      
 } else ERROR. -- Cannot commit send direction without  
    -- RemoteConnectionDescriptor 
} 
ReceiveCommit() 
 
If <current resources committed ≠ resources to commit> then { 
    -- skip commit if existing OK 
  If not <resources to commit ⊂ resources reserved> then { 
   If <RemoteConnectionDescriptor provided> then  
    RR(RemoteConnectionDescriptor) 
  else 
   RR(*) -- Use wild-card classifier, 
 } 
  If <RemoteConnectionDescriptor provided> then  
   RC(RemoteConnectionDescriptor) 
  else   RC(*) -- Use wild-card classifier, 
} 
SendReserveDelete() 
 
If <send resources reserved> then 
  SD()  -- delete the reservation 
 
ReceiveReserveDelete() 
 
If <receive resources reserved> then 



146  �������  (2005/11)  ITU-T  J.162  

  RD()  -- delete the reservation 
 
SendUnCommit() 
 
If <send resources committed> then 
  SU()  -- uncommit committed resources 
 
ReceiveUnCommit() 
 
If <receive resources committed> then 
  RU()  -- uncommit committed resources 
 
State UpdateState(DoCommit, DoReserve, OldState) 
 
If <DoCommit = true> then 
  return Commit 
else if <DoReserve = true> then  
  return Reserve 
else 
  return OldState 
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 �������I 

 	
��
��������� 	
��
   

]2,B�
�  1�mC) o�2[i ��p9 b�B
��� ���e`6l�C��� J�F>��  . �6m�i L�94: \����* ��0�s���� E��v¿� �>� ��92� ��p���*
%�0G ������� @� `��#��� =tP� - ���+7: .`�*(  1��[h� @� 1�[ �d� b/N��+��) ��p9 �B�D� R ��DB (i `^�>B* 



¥ �>� ~�'� ��p��� .$���. �>� ;6Fvi R1�m� 4�� `� ��p��� �: ª�[* ��xBi<�* o�2[h� b���F� 8�9�f �B4�F�� 
��0�s���� E��v¿� {���'� ����7 S��*d) (: ]2,�(*.  

%�R+� ��7-�� LM� ��Z
  

��p��� .$� :X  
25��� ������� 8��FN��<�* o�2[h� �B�� �B�D�� ]8�9�f ��p�� �,6D�'� "1�mC) ]2,'� "e� "��"`6l�C��� J�F>�� ���?:"  

������ �	
�� ��
� ������ ������ ���
��� 

0-9,*,#,A,B,C,D  �����DTMF √ BR  

bz �����	 ����� − TO  

dl 
��	�
 
��� − TO  

hd 
�����	 ��� 
��� �� �����	 P �S −  

hf 
�����	 ���� 
�
� P −  

hu 
�����	 �!��� 
��� �� �����	 P �S −  

rg "�� − TO  

rt  #	$� "�� 
��� − C �TO   

t %�&
 √ −  

vmwi '(�
 ��)�*
 +(�,� "-
 − OO  

X  ����*� 
.�/*0 
1DMTF √ −  2���3	 4
 5��6 �7�*0"9-0" 

�G R1�m� 4�� `� 	+7i ��p��� �: ª�[*<�* o�2[h� �B�D� �8�9�f {���'� ��7 ���) ]2,B 	��4i 49���� �B4�F�� 
%�0G .* o2[ b) b���F� 42� �i ~D�B 
�F>�6� �6��,��* ��6DF�� ��p���Gg9�f: . �49�� ~� �6�| 2& b���F��� 	
�*

 8��2?PSTN��6l�C��� .  
��+>$ DTMF (0-9,*,#,A,B,C,D):8�C^� b) S�D�  DTMF.  
� �+>$ %�>4$(bz): �+DG 1�^N� r�6�'� �i %���6� 1�^N�<� �C^� ~�� =�2� -.  

�+2��� �+>$ (dI) :=�2� =���: @/� K�i %���6� �C&��'� �C^� ~��.  
 ���+?�� �=
 ���@ �c %�-�$�(hd) :�7�C��� X�G�� ���i ��G���� ��,>��� "���'� ���}� �i �7�C��� HG9 o2[ ~�B.  

� ���� �t�� ���+?�(hf) : ��,>��� "���'� ���}� Q67 ;l2[ �7�¤ ¨B�� �x�* �i �7�C��� ¨B�� �x�* o2[ ~�B
��G����.  

 ���+?�� f!��c ���@ �c %�-�$�(hu) :�7�C��� 4�D� ���i ��G���� ��,>��� "���'� ���}� �i �7�C��� g4�7: o2[ ~�B.  
 o$
(rg): ~�� g9�f:6�'� ���� �i ~���� ��B �i `^�>B r�.  
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 D�7$ !
 o$
 �+>$(rt): .6D� g9�f:r�6�'� K��>� ��� K�d� %����� =�2>�� 49 ~�9 .  
 #2��(t) : ;&n'� T - ��* �C) R5.1.62B*t�6� b��& ;&n� R(  � b?2� (: K�^6B �i @/DTMF.  

 ",�� f�g�8� 3,�6
 o��(vmwi): g9�f:�: `#�'� g���>'� b#�$��� ~��  ����� ���$�� ��#�� ��(4 2C| ��:* bDF� �
g���>�.  

 ��+>8� ����8& �EDMTF (X): 8�C^>� ��7�>��� �C��� DMTF.&9 �i �_�>�  DMTF~�  0* 9.  
  



 

  �������  (2005/11)  ITU-T  J.162 149 

 �������II  

�

 ������ ���
 

p9 1�CD�$� E���G�� bCD��'� `6DF�� \FN��� H� �s*�D'� 4*4���* ���*¿� �6m�i b�B
��� �
� ]2,B1�mC) ��2,'� "e� �� .
��i b/� �6m�i ]2,��* .�>��'� 8�,�6D��� b)*- �B9��? 4*4���* ���*h� .  

1.II  NotificationRequest  

 ��i 1*h� 1�m'� �s�BNotificationRequest F��� �\$�� �7�¤ HG9 o2[ @7 ª0�B*:  
 
 RQNT 1201 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AC 
 R: hd(N) 
 S: rg 

�6��D'� ��° M: 4��� \NB*:  
 200 1201 OK 

 ��i ¸�m�� 1�m'� �s�B*NotificationRequest  ]�&9h� .)��B* �C&��� �C^� �G�B ± KC)��B* �7�¤ HG9 o2[ @7 ª0��$
,�a ��]2,'� �C&��'� "�5' . "�xB*"��/��¹6�'� � " Q67"ca@ca1.whatever.net:5678" �C6D� �: ª�[* R

SignalRequests�v9�G 35<� b) �&��$ R8�9�f TO���[ ���N>�� ��. R�zc� Ê9�4 - g4���'� o�2[h� b) Ç�D�$* 
 ���[ - ��FN) ~D�B ��� o�2[h� �C#�& @Cx��$*"¹�6���� " ���c�*"����m�� " M: �G�s<�� W)�G 8�C^�" o�2[h�

���6�'� "����m�� o�2[h�*.  
 

RQNT 1202 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
N: ca@ca1.whatever.net:5678 
X: 0123456789AC 
R: hd(A, E(S(dl), R(B/oc, hu, [0-9#*T](D)))) 
D: (0T|00T|#xxxxxxx|*xx|91xxxxxxxxxx|9011x.T)  
S: 
Q: process 
T: ft 

�6��D'� ��° M: 4��� \NB*:  
 
 200 1202 OK 

2.II  Notify  

 ���$9 	��4i 1�m'� �s�BNotify @� 427 K�,DB �7�¤ HG9 o2[ @7 ¹6�� 12C&9  ��� i2�B�"91" . �B�� S�D� L92B*
 ���$9 "��B %6aNotify ��d� NotificationRequest�
�� K>7 ;C°  . M: ��h� b$�B*"¹6�'� ���/�� " �
�� R��c�

 �C6D� - g�G�'� ��6DF�� �C�,�� `�  b/N� ��/�$NotifiedEntity �i R"ca@ca1.whatever.net:5678"  ! @/� 
��\v 2& `a���[� b�^N� ���[ ��/� �i:  

 
 NTFY 2002 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AC 
 O: hd,9,1,2,0,1,8,2,9,4,2,6,6 

                                                      

35   6 �8�9:� 4;�<	 4
 =�>5���.  
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 49 \NB*Notify�6��D'� ��° M: :  
 
 200 2002 OK 

3.II  CreateConnection  

 ��i 1*h� 1�m'� �s�BCreateConnection�,>�� Q67 b���� =�N�< g4�2Y� ��G���� � .=t� b������ ��/�$* �� �C6D� @�
CallIdg42Y�  . �C6D� 4�2�*LocalConnectionOptions����& ��/�$ bCD��'� �4�/�� �i μ- �����6� G.711 g��G �i* 

 ��/�$ 3p����10 ����l `6�� . b������ r�6$i ��/�$*"",G 1��,�$�:"  
 
 CRCX 1204 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 L: p:10, a:PCMU 
 M: recvonly 

 4��� \NB* M:=�N�<� ªB2c� b����6� b���� �B�� S��D� L92�B ¨�
�* R�6��D'� ��° . b����6� g9*4 ��* L92�B �C)
2B2P� :»9�G ���� ¨�J ���B K�i ¶[(.  

 
 200 1204 OK 
 I: FDE234C8 
 
 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0  
 a=mptime:10 

 ��i ¸�m�� 1�m'� �s�B*CreateConnection �C6D�* ¹�6�� %6a Q67 ���� RemoteConnectionDescriptor:  
 
 CRCX 1205 aaln/1@rgw-2569.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 L: p:10, a:PCMU 
 M: sendrecv 
 X: 0123456789AD 
 R: hd 
 S: rg 
 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0 
 a=mptime:10 

�C��� X�G�� ��) ���}� �h �6��D'� bNG M: 4��� \NB*bDF��� �7 .������*(  (* b���� �B�� S�D� 4�DB g9*4 ��*:  
 401 1205 Phone off-hook  

	�k(� `l+m�� 1�
�(� .��>�* ;&n'� 4��� 1�CD�$� ª��m�� �>��m� �s�B* .�+���� ·N>�*  ��7�� 1�CD�$�� g�'� 	
� �?�
�$� º �
�� ������ 4��� ]+�$�� 9�Df<�* ����>B2�� ��2e�K���,:  

 
 CRCX 1206 aaln/1@rgw-2569.whatever.net MGCP 1.0 NCS 1.0 
 K: 1205 
 C: A3C47F21456789F0 
 L: p:10, a:PCMU, dq-gi:A735C2 
 M: inactive 
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 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0 18 
 a=mptime:10 10 

�B�2��� - ;&n� 49 4�D�B:  
 
 100 1206 Pending 
 I: DFE233D1 

 
v=0 

 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 3456 RTP/AVP 0  
 a=mptime:10 

 �4�/�� .72� �i 89��?� ��G���� ��,>�� �i ¶[(PCMU �DG�>�� ���Cc� �i R%�0G  .&90.  
`#��>�� 4��� 1��,�$� .�B Rb�6& 2D�*:  

 
 200 1206 OK 
 K: 
 DQ-RI: A12D5F1 
 I: DFE233D1 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 3456 RTP/AVP 0  
 a=mptime:10 

 �C��[ `#��>�� 4��� ]+�$�� =�2>�� b�)* �DNB*K>� %6Åa:  
 
 000 1206 

�6��D'� bC�/�*.  
4.II  ModifyConnection  

 ��i 1*h� 1�m'� ~�BModifyConnectionQ67 b����� b������ r�6$i �a���� ª�2B "1�$9:/1��,�$�" ª��2� .�B �C) R
"¹�6�'� ���/��:"  

 
 MDCX 1209 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 I: FDE234C8 
 N: ca@ca1.whatever.net  
 M: sendrecv 

�6��D'� ��° M: 4��� \NB*:  
 
 200 1209 OK 
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 ��h� H� ¹�6�� %6a L92�* g9*4 ��* 9�  ¸�m�� 1�m'� -*ModifyConnection . E��D�$� ��G���� ��,>�� i2��$*
 �N�/� �[ bCD��'� M: =�2� 49 ~�9 8�C^�g9�f: "#�$��� =2� o2c 4�2Y� b������ Q67 ��D¤:  

 
 MDCX 1210 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 I: FDE234C8 
 M: recvonly 
 X: 0123456789AE 
 R: hu, ma@FDE234C8 
 S: rt 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 3456 RTP/AVP 0  
 a=mptime:10 

�6��D'� ��° M: 4��� \NB*:  
 
 200 1206 OK 

5.II  DeleteConnection) D�78�� 3��� l�(  

 b������ S
� q�2'� ]*25'� �a���� =�2>�� b�)* �6/B 1�m'� �
� -FDE234C8g4�2Y� ��G���� ��,>�� Q67 :  
 
 DLCX 1210 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 I: FDE234C8 

b������ S
[* ��z>�� M: 4��� \NB* . ��92� b������� �,6D�'� b������ 8�C6D� ��G �
���xBi:  
 
 250 1210 OK 
 P: PS=1245, OS=62345, PR=780, OR=45123, PL=10, JI=27, LA=48, 
    PC/RPS=782, PC/ROS=45238, PC/RPL=5, PC/RJI=26 

6.II  DeleteConnection) q�7�� ��70�� l�(  

 ��i q�2'� ]*25'� b$�B 1�m'� �
� -DeleteConnection g4�2Y� ��G���� ��,>�� Q67 �+���� �d� K�+7< =�2>�� b�)* M: 
S
�[ 2& . �C6D� 4�2�*ReasonCode ]2,�* RS
c� %�$ ��xBib������� �,6D�'� b������ 8�C6D� :  

 
 DLCX 1210 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 I: FDE234C8 
 E: 900 – Hardware error 
 P: PS=1245, OS=62345, PR=780, OR=45123, PL=10, JI=27, LA=48, 
    PC/RPS=782, PC/ROS=45238, PC/RPL=5, PC/RJI=26 

������� M: ��° 49 =�2>�� b�)* b$�B*:  
 
 200 1210 OK 
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7.II  DeleteConnection) D�78�� 3��� l� rf!7��� �����&(  

 =�2>��� �,6D�'� 8+������ H�w S
� q�2'� ]*25'� =�2>�� b�)* �6/B 1*h� 1�m'� -"A3C47F21456789F0" Q67 
g4�2Y� ��G���� ��,>��:  

 
 DLCX 1210 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 

 b������ S
[* ��z>�� M: 4��� \NB*)8+������:(  
 
 250 1210 OK 

g4�2Y� ��G���� ��,>�� b/� �,6D�'� 8+������ H�w S
� q�2'� ]*25'� =�2>�� b�)* �6/B ¸�m�� 1�m'� -*:  
 
 DLCX 1210 aaln/*@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 

��z>�� M: 4��� \NB*:  
 
 250 1210 OK 

8.II  AuditEndpoint  

 �C��� 1�CD�$� .�B �
�* R4�2Y� q�2'� ]*25'� Q67 g4���'� ��G���� ��,>�� ����� �G�D� =�2>�� b�)* 2B�B 1*h� 1�m'� -
��7�>���"all of "tz6�$� @� `6Y� =��G���� ��,>�� .:  

 
 AUEP 1200 *@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 

��G���� ��,>�� =�¤d� �C#�& L92B* ��z>�� M: q�2'� ]*25'� \NB*:  
 
 200 1200 OK 
 Z: aaln/1@rgw-2567.whatever.net 
 Z: aaln/2@rgw-2567.whatever.net 

>�� {2[: 8�92& %6��� ¸�m�� 1�m'� -*��G���� ��,:  
 
 AUEP 1201 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 F: A 

¨�
) 8�92,�� ~�B* ��z>�� M: 4��� \NB* .�F6�¥ 8�92,� @/�* ��)4�) .�72� .�B* . ~�7�C� g4�7: .�B ± @�*
8�92,�� @� ~�6
F>� .2[�* ��$ Q67 8�92& �7�C� b) 4�D� �i ~D�B R{�?i g��* . ��$i g27 Q67 ~�� ����� 1�m'�*

j���<� 4��& %���:  
 
 200 1201 OK 
 
 A: a:PCMU, p:10-100, e:on, s:off, v:X;B, m:sendonly; 
     recvonly;sendrecv;inactive;netwloop;netwtest 
 A: a:G729, p:30-90, e:on, s:on, v:X;B, m:sendonly; 
     recvonly;sendrecv;inactive;confrnce;netwloop 

��G���� ��,>6� �>/C'� 8���6D'� H�w =�2>�� b�)* �&2B ª��m�� 1�m'� -*:  
 
 AUEP 2002 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 F: R,D,S,X,N,I,T,O,ES,VS,E,MD 
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��z>�� M: 4��� \NB*:  
 
 200 2002 OK 
 R: X/hu,oc(N),[0-9](N)  
 D: 
 S: vmwi(+) 
 X: 0123456789B1 
 N: Call-agent@ca.whatever.net 
 I: 32F345E2 
 T: L/hd,L/hu,L/ft 
 O: hd,9,1,2 
 ES: hd 
 VS: MGCP 1.0, MGCP 1.0 NCS 1.0 
 E: 000 
 MD: 4000 

o�2[i �l+l ���6�'� o�2[h� �C#�& ����* .��2>7*(  %��^���� ��p��� E��F�� R��p9 .$� 2B2� .�B .>B* K�F� ��h� ���
 %��^���� =���<� E���G� %� ± @�* R8�=���<� Q67Notify o206� "X/hu" .� �C�& 1�Fv: �DB*� "�C&��'� "�¥ " �i

���[ ��B2� W�� ��G���� ��,>�� ���C&��� "�¥ .(* ���[ 2��� �� �i8�9�f:���N� 1���:  :<� �i 2��g9�f "vmvi" OO 
���[ ���N� ���� ��92�*�C6D'� 4�D��$� @/C'� @� ��) K�i \v R���C6D� ;� ���c� 	
� -* ����� . \NB*"¹�6�'� ���/�� "

 ���>7 M: ��c�IP��G���� ��,>6� ",G 2[�* b���� 4��* M:*  . ��h ����c� �C�,��*DetectEvents`� "ft" ����* R
 �C#�&ObservedEventsg42­ o�2[i �D�9i Q67  .\?i*R�� X�G�� ��) ���}� �i �,&2'� o�2[h� 8(�[ �N/� 

�6��D'� 1*�>� ;&* - �7�C���.  
9.II  AuditConnection  

 ��i 1*h� 1�m'� ~�BAuditConnection 8�C6D� �&2� ª�[ CallId* NotifiedEntity .*LocalConnectionOptions 
*ConnectionMode* LocalConnectionDescriptor  8�C6D�*b������:  

 
 AUCX 2003 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 I: 32F345E2 
 F: C,N,L,M,LC,P 

 �dN� 8���6D� @Cx�B* ��z>�� M: 4��� \NB*RequestedInfo:  
 
 200 2003 OK 
 C: A3C47F21456789F0 
 N: ca@ca1.whatever.net 
 L: p:10, a:PCMU 
 M: sendrecv 
 P: PS=395, OS=22850, PR=615, OR=30937, PL=7, JI=26, LA=47,  
    PC/RPS=615, PC/ROS=30937, PC/RPL=5, PC/RJI=26 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 1296 RTP/AVP 0  
 a=mptime:10 

 ��&2� %6�� ¸�m�� 1�m'� -*RemoteConnectionDescriptor* LocalConnectionDescriptor:  
 
 AUCX 1203 aaln/2@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 I: FDE234C8 
 F: RC,LC 
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 �dN� 8���6D� @Cx�B* ��z>�� M: 4��� \NB*RequestedInfo .���c� 	
� -*(   �C6D� 2���
RemoteConnectionDescriptorR� ��G ������*  b�i @� @µCµx�'� ",G �� 1�)��*��� �5�� 1�
RemoteConnectionDescriptor:  

 
 200 1203 OK 
   
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 1296 RTP/AVP 0 
 a=mptime:10 
 
 v=0 

10.II  RestartInProgress  

$9 1*h� 1�m'� �s�B ���RestartInProgress L�5��$ g4�2Y� ��G���� ��,>�� �i =�2>�� b�)* »+�< q�2� ]*2¥ ��6$�B 
 1+? ��2e� @�300����l :  

 
 RSIP 1200 aaln/1@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 RM: graceful 
 RD: 300 

�6��D'� ��° M: =�2>�� b�)* 49 \NB*:  
 
 200 1200 OK 

-* ���$9 ¹6�� ¸�m�� 1�m'� RestartInProgress ]*25C6� ��G���� ��,>�� H�w �i =�2>�� b�)* Rq�2'� ]*25'� @� �6$�'� R
 1+? ��2e� - ��Ds* Ö9�� q�2'�0��2e� M: 84�7 ��i �i R����l  .�6�'� 1�Fv: ¨�
) @/C'� @� ��)*:  

 
 RSIP 1204 *@rgw-2567.whatever.net MGCP 1.0 NCS 1.0 
 RM: restart 
 RD: 0 

� ��>D'� ��G���� ��,>�� 4*tB �C) R��z>�� M: =�2>�� b�)* 49 \NB*�"¹�6�� ���) "2B2�:  
 
 200 1204 OK 
 N: CA-1@ca.whatever.net 

� bNFB �i ��¿� @/� ��) R�?� %��� @�*�"¹�6�� ���) "- �C) 2B2�:  
 
 521 1204 OK 
 N: CA-1@ca.whatever.net 

��h� ��*�­ 9��/� 
#2>7 ~D�B ��) ���c� ¨6� -* )g2B2� �6��DC) ( b�i @�=�F��$�" =2��� g4�7: =���:) " .�,�� ����
5.3.4.6 ( =�2>�� b�)* M: g�'� 	
� r��
�� H�"CA-1@.whatever.net".  
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 �������III  

��� ���� ���
!  

�(�m� b�B
��� �
� - ]2,� ~�2� ~�*2¥ ~� =�2� �G2��REC-1* EC-2 . K��) .v9 R�
� =�2>�� �G2� �i ��[+� `^�>B*
c��R��`6CD�� H&���� - RbCD��B (i *i RbCD��B �i @/� 1�m� 4�� ��  . ��2,'� "e� ��p9 bCD��B =�2>�� �G2� �i �C)

1�mC).  
	��4i =�2>�� �G2� -* \NB CA=�2>�� b�)* M: * CDB* b�/N� 8���D� g27�& M: ACC��$�­ 8���D� g27�& M: .  

Usr-1 EC-1 CA CDB ACC EC-2 Usr-2 

 ← Notification Request     

 Ack →     

Off-hook Notify →     

 ← Ack     

(Dial-tone) ← Create Connection + 
Notification Request 

    

 Ack(SDP1) →     

Digits Notify →     

 ← Ack     

(progress) ← Notification Request     

 Ack →     

  Query(E.164) →    

  ← IP    

  Create Connection(SDP1) + 
Notification Request 

– – – – – – →  

  ← – – – – – – P-Ack(SDP2)  

  ← – – – – – – Ack(SDP2) (ringing) 

  Ack – – – – – – →  

(ringback) ← Modify Connection(SDP2) 
+ Notification Request 

    

 Ack →     

  ← – – – – – – Notify Off-hook 

  Ack – – – – – – →  

 ← ModifyConnection + 
Notification Request 

    

 Ack →     

 (cut in) Call start – – – →   

  Notification Request – – – – – – →  

  ← – – – – – – Ack  

  (Call Established)     

  ← – – – – – – Notify On hook 
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Usr-1 EC-1 CA CDB ACC EC-2 Usr-2 

  Ack – – – – – – →  

 ← Delete Connection     

  Delete Connection – – – – – – →  

 Ack (Perf 
Data)

→     

  ← – – – – – – Ack(Perf data)  

  Call end – – – →   

  Notification Request – – – – – – →  

  ← – – – – – – Ack  

On-hook Notify →     

 ← Ack     

 ← Notification Request     

 Ack →     

��P� ���'� =�2>�� b�)* bCD��B 8(4����� 	
� 1+?*�  `NCS 1�)��*�6� MGCP'� ~�*25'� - ./0�6�  Q67 ~�2
=����� .~���P� Q67 8(4����� 	
� o2�*.  

 ��i 1*h� ��h�*NotificationRequest1�?26� q�2'� ]*25'� M: =�2>�� b�)* @� b$��  .������� ��$h� @� %6��� ��d��$*:  
 
 RQNT 1201 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AB 
 R: hd 

K>7 9��?<�* �7�¤ HG9 o2[ @7 ª0���� R�6[�'� 	
� - Rq�2'� ]*25'� �6/B* .�(*i ]�,�$*  ��h� Q67 49 1�$9��
g�Ff ]2,B* ]+D�$(�� =�2>�� b�)* K,ci �
�� �6��D'� �B�� S�D� 	49 - 9�/B*��z>�� M: \N� g4�7: :  

 
 200 1201 OK 

 ��[+� 2>7* ���$9 q�2'� ]*25'� b$�B R�7�C��� HG9 o2[Notify=�2>�� b�)* M: :  
 
 NTFY 2001 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AB 
 O: hd 

9�G =�2>�� b�)* �DNB* ��¹�6���� ]+�$��:  
 
 200 2001 OK 

� 8��2e� =�2>�� b�)* y0FB* ��G���� ��,>�� 	
} �7�¤ HG9 o2� �����') "? ���[ - ���? 8�=���: 
5�B �i @/�
£� R����[ 8�)���f� 4��* ]27 R�f��� .(.��i b$\$ 8(�c� .�D� -* ���)�� �� ���i @�CreateConnetion 

*NotificationRequest ]�&9i H�Ck* �C&��� �C^� \G��* b���� =�N�< DTMF 36:  
 

 CRCX 1202 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 L: p:10, a:PCMU 

                                                      

36   �@.� A���<	 ��
$B	 CD�� 
.DE	 
�F*<	 G 
��	�<	 
FH CD� 'DI9�	 
��	�<	 JFK $��I� . !�L M��I<	 
��	�<	 JFK ��-��	 '�-*��

��	�
 JFN< ��O
. 
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 M: recvonly 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AC 
 R: hu, [0-9#*T](D) 
 D: (0T | 00T | [2-9]xxxxxx | 1[2-9]xxxxxxxxx | 011xx.T) 
 S: dl 

�� q�2'� ]*25'� �DNB* ]25��'� g9*2�� ��** =�N�<� ªB2c� b������ �B�� �B�D� 1�$9: 2�DB* �6��D'� ]+�$
��DC��� 8���D'� 1��,�$(:  

 

 200 1202 OK 
 I: FDE234C8 
 

 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0  
 a=mptime:10 

����* 1�)��*��� �FSDPt��� q�2'� ]*25'� K�G ��/B �
�� ���>D�� 42� R�>��m� - R �� ��DC��� 8���D'� 1��,�$(
)128.96.41.1( b,>�� 1�)��*��* R)RTP( 
F>'�* RRTP) 3456(��P� ���'�* R `�� `DC���)AVP .( ���'� \NB*

��P� `�� M: `DC���RFC 551c� "  �i 42� �
�� R �DG�>�� ���C0,�a 1�$9½� K
�
| º  ������,�μ-�6�  ����G.711.  
,�a ]�&9h� �C)��� q�2'� ]*25'� i2��$* ���C&��'� "�5' . ]*25'� ¹6��$ R¨�J 2D� �C&��'� "�5' �_�>� 9��_ 2>7*

=�2>�� b�)* M: ��[+'� o�2[h� q�2'�:  
 

 NTFY 2002 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 N: ca@ca1.whatever.net:5678 
 X: 0123456789AC 
 O: 1,2,0,1,8,2,9,4,2,6,6 

9�G =�2>�� b�)* �DNB* ��¹�6���� ]+�$��.  
 

 200 2002 OK 

 =�2>�� b�)* b$\$ �6[�'� 	
� -*NotificatioRequest 1�,��� �i �N/� ��&��'� �6���� H� @/�* ]�&9h� H�Ck �&�� 
M:�7�C��� HG9 ���[  . �6��D'� Q67 4*4��� ]+�$�� 9�Df<� =�2>�� b�)* 9�,B R¨�J Q67 g*+7*1202:  

 

 RQNT 1203 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 K: 1202 
 X: 0123456789AD 
 R: hu 

9�G q�2'� ]*25'� �DNB* ����h� ]+�$��.  
 
 200 1203 OK 

* ·N>B �i �§� %�*�+���� =�2>�� b�)  RL*�56� q�2'� ]*25'� Q67EC-2 q�2'� ]*25'�� ����'� ���}� ��B* RxBi��. 
 ���i @� %)�� ��i 1�$9�� ¨�J bDFB*CreateConnetion* NotificationRequestq�2'� ]*25'� M: :  

 
 CRCX 2001 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0 
 L: p:10, a:PCMU 
 M: sendrecv 
 X: 0123456789B0 
 R: hd 
 S: rg 
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 v=0 
 o=- 25678 753849 IN IP4 128.96.41.1 
 s=- 
 c=IN IP4 128.96.41.1 
 t=0 0 
 m=audio 3456 RTP/AVP 0 
 a=mptime:10 

7�¤ HG9 o2[ @7 ª0���* ���}� ��� L*�56� q�2'� ]*25'� �6/B �6[�'� 	
� -*K>7 9��?<�* � . o2[ @��t�B*
 H� �7�C��� HG9g9�f:~���� �&���$ �7�C��� HG9 o2[ X�&* 2>7 K��G ������* R~����  . b������ =�N��� ��e� =tP�*

~G+�?� H� 1�?26� q�2'� ]*25'� M: b$�'� ��h� 8�C6D� WF� K� ��h� @�:  
•  � g9�4 �È ��G���� ��,>�� �B�� S�D� \NBg94�^'.  
•  1�?26� q�2'� ]*25'� @� 4�D'� g9*2�� ��* ���$��� bC�.  
•  ��� �� �C6D� "�x� Rg9*2�� ��* 4����"r�6$h� " Q67"1�$9:/1��,�$�".  

~6������� �6D�B �C�G bl�C�� =�2>�� �B�� S�D� �i ¶[+�* .=�2>�� WF� M: ���C�>B ~6������ �h �4�7 �
�*.  
� �
� �i E��F�*��h(   B��9�G 
�F>��� `�>3749 L*�56� q�2'� ]*25'� 2�DB ¨�
�* R ���&n� �� H� ��h� ]+�$�� 9�Df½�

��P� ���'�* 
G�>'�* ���>D�� bm� R�� K��C6D� 1�$9:�  `RTP - R2B2P� b������� �6D�B �C�G b������ �B�� S�D� ¨�
)* 
g9*2�� ��*:  

 
 100 2001 Pending 
 I: 32F345E2 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 1297 RTP/AVP 0 
 a=mptime:10 

 4��� - ���2& ��� 8���6D'� K�G 9�/B �
�� `#��>�� 4��� =�2>�� b�)* M: ��2'� ]*25'� b$�B �6��D'� 
�F>� `��>B ��2>7*
������:  

 
 200 2001 OK 
 K: 
 I: 32F345E2 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 
 s=- 
 c=IN IP4 128.96.63.25 
 t=0 0 
 m=audio 1297 RTP/AVP 0  
 a=mptime:10 

9�Df: 92
B ������* R4��� ]+�$�� 9�Df<� R»9�F�� ;D>�� 4��* ¶[+B `#��>�� 4��� =�2>�� b�)* b�,��B ��2>7* ���$�� ]+
�6��D'�� �6D�B �C�G 49:  

 
 000 2001 

                                                      

37   P �*�6 �
 �'Q��H !�/
 RS� ���O<	 +.-, CD� �	TU V-, =/;� =6 4;W �*��O
 G ��X Y�$�. 
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 ��i ]�25�$�� R��6­ =�2� 49 ~�9 8�C^� 2����� KF6/B* R1�?26� q�2'� ]*25'� M: 8���6D'� =�2>�� b�)* b[\$*
 ���i @� %)��ModifyConnetion* NotificationRequest:  

 MDCX 1204 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0  
 I: FDE234C8 
 M: recvonly 
 X: 0123456789AE 
 R: hu 
 S: rt 
 
 v=0 
 o=- 4723891 7428910 IN IP4 128.96.63.25 

s=- 
c=IN IP4 128.96.63.25 

 t=0 0 
 m=audio 1297 RTP/AVP 0 
 a=mptime:10 

9�G q�2'� ]*25'� �DNB* ��bB2D��� ]+�$��:  
 
 200 1204 OK 

��/B*L*4t� �
� 1�$9: \�� dN�i 2& �6[�'� 	
� - =�2>�� b�)*  . q�2'� ]*25'�� ����'� ���}� H$�� ��/�$*
<� b�,��B �i 1�?26�8�9�f� 2& ��� R8��+7<� *i 8�C^>�� b��& @� R 2���=��?i �i o*2[ 1�[ -R M: �G�s<�� 
�$ �
�� �*h� ªB2c� 2���� �4�B ��2>7 ��9h� Q67���}� Q67 L*�e� bCD��.  

���$9 L*�56� q�2'� ]*25'� b$�B �7�C��� HG9 o2[ ��[+� 2>7* Notify =�2>�� b�)* M::  
 
 NTFY 3001 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789B0 
 O: hd 

9�G =�2>�� b�)* �DNB* ��¹�6���� ¨�J ]+�$��:  
 
 200 3001 OK 

�)* b$�B*��i �§� =�2>�� b ���)�� �� ���i @�ModifyConnetion* NotificationRequest 1�?26� q�2'� ]*25'� M: 
1�$9: r�6$i - b������ Hs��/=�2>�� 49 ~�9 8�C^� �&** 1��,�$�:  

 
 MDCX 1206 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0  
 I: FDE234C8 
 M: sendrecv 
 X: 0123456789AF 
 R: hu 

9�G q�2'� ]*25'� 4�B* ����h� Q67:  
 
 200 1206 OK 

�7�¤ g4�7: o2[ X�&* @7 ¹�6���� L*�56� q�2'� ]*25'� @� =�2>�� b�)* %6�B �
� H� �p������* . 1�$9�� �
� bDFB*
NotificationRequestq�2'� ]*25'� M: 38:  

 
 RQNT 2002 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789B1 
 R: hu 

                                                      

38   '�-*� ��,�� #	$*�	 +.>� 4
 '���� %Z�O�	 [/D,3	 =\� �����
 ]$� 
�����	 �!��� =6 4
 ^:��	 CD� _�6 
)�`
 
NotificationRequesta
$<	 2�$N<	 �� $�$Q . 
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9�G q�2'� ]*25'� 4�B* ����h� Q67:  
 
 200 2002 OK 

b��/��� `$9i 2& =�2>�� ��/B �6[�'� 	
� -*.  
	42
� @È �
�� �B9�>���� - RL*�56� q�2'� ]*25'�� ����'� ���}� �7�¤ 4�D� �,[( �6[�� -* . ¹�6�� .�B* b�)*

,G* Ro2c� �
� @7 =�2>�� �� �?� - �6�,��'� �$���6�NotificationRequest��i 1�$9�� ¨�J* R Notify:  
 
 NTFY 2003 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789B1 
 O: hu 

9�G =�2>�� b�)* 4�B* ����h� Q67:  
 
 200 2003 OK 

�� �i �§� =�2>�� b�)* 42�* ��i b$�B ¨�
�* R`��>B =�2>DeleteConnection�C��6) ~�2'� ~�*25'� M: :  
 
 DLCX 1207 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0  
 I: FDE234C8 
 
 DLCX 2004 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 C: A3C47F21456789F0  
 I: 32F345E2 

\$*b������� �,6D�'� b������ 8�C6D� ��>Cx�B ]+�$� �9�Df�� ���2'� ���*25'� 4:  
 

 250 1207 OK 
 P: PS=1245, OS=62345, PR=780, OR=45123, PL=10, JI=27, LA=48, 
   PC/RPS=790, PC/ROS=45700, PC/RPL=15, PC/RJI=26 
 250 2004 OK 
 P: PS=790, OS=45700, PR=1230, OR=61875, PL=15, JI=27, LA=48, 
   PC/RPS=1245, PC/ROS=62345, PC/RPL=10, PC/RJI=27 

 =�2>�� b�)* 92
�$ �C)NotificationRequest2B2�  ��t��� ��/B `/� L*�56� q�2'� ]*25'� M: �� o2[ 1��,�$(
q�2'� ]*25'� �G�DZ �N�/'� ����� �7�C��� HG9:  

 

 RQNT 2005 aaln/1@ec-2.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789B2 
 R: hd 

���$��� 	
� ]+�$�� q�2'� ]*25'� �DN�$*:  
 200 2005 OK 

\?i*R��B ¨�
�* ��Ds�� M: ���}� �7�¤ 1�?26� q�2'� ]*25'� 2�DB  2��� ���$9Notify=�2>�� b�)�� :  
 

 NTFY 1208 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789AF  
 O: hu 

9�G =�2>�� b�)* 4�B* ����h� Q67:  
 200 1208 OK 
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 =�2>�� b�)* 92
�$ ¨�J 2D�*NotificationRequest2B2�  ��t��� ��/B `/� 1�?26� q�2'� ]*25'� M: �� 1��,�$(
q�2'� ]*25'� �G�DZ �N�/'� ����� �7�C��� HG9 o2[:  

 

 RQNT 1209 aaln/1@ec-1.whatever.net MGCP 1.0 NCS 1.0 
 X: 0123456789B3 
 R: hd 

���$��� 	
� ]+�$�� q�2'� ]*25'� �DN�$*:  
 200 1209 OK 

����� =�2>6� @Bt��� =����� Q67 ���2'� ���*25'� ��/B ;&��� �
� -*.  
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 �������IV  

��"#��� $#%&
  

b����� @/� MGCP  8�,G2� @� �m)i *i 2[�* ���&:"#�$��� .�� ��:* g49�* ��: 8�,G2��� 	
�*94g . �C6D� ./0��*
"b������ r�6$i ""#�$��� �G2� - .��G�a ��,� M: ",G 2[�* b���� 2��B ��2>7*��/B �f��� 8�,G2��� 	
� b��,� ��. 

 ��G�a ��,� M: 8+���� g27 ���&: 2>7 K�i 2���i @/� g49���� 8�,G2��� @� 2B2D�� ��>� ��/B g94�
��* .D��* �� r�6$h
M: g94�
�� 8�,G2��� H�* �D��� ��xD� H� @B���� Ö�È Q67 b7�F�� �i 8�,G2��� 	
} @/� bCD��'� b������/@��F��'�  .
�m)i *i 2[�* b���� 4��* 2>7 �F6�¥ 8+���� @� "#�$* "6? �¢ `^�>B ��� ��F�/�� 	��4i 1*2P� �
B* . bCD��B*

��(� 1*2P�������� 8�[+:  
•  Ain b������ @� 49���� "#�$��� �G2� �� A. 
•  Bin b������ @� 49���� "#�$��� �G2� �� B. 
•  Hin�F��'� ��G*�/�� @� 49���� "#�$��� �G2� �� . 
•  Aoutb������ M: 94�
�� "#�$��� �G2� ��  A. 
•  Bout b������ M: 94�
�� "#�$��� �G2� �� B. 
•  Hout  �G2� ���F��'� �7�¤ M: 94�
�� "#�$���. 
•  NA j+a<� Q67 �G2� �i 4��* ]27 Q67 12B. 
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 ������� 	�
��A 

 

sendonly recvonly sendrecv confrnce inactive 
netwloop/ 

netwtest 
replcate 

se
n
d
o
n
ly
 

Aout = Hin 

Bout = Hin 

Hout = NA 

 

Aout = NA 

Bout = Hin 

Hout = Ain 

 

Aout = Hin 

Bout = Hin 

Hout = Ain 

 

Aout = Hin 

Bout = Hin 

Hout = Ain 

 

Aout = NA 

Bout = Hin 

Hout = NA 

 

Aout = Ain 

Bout = Hin 

Hout = NA  

 

Aout = Hin 

Bout = Hin 

Hout = NA  

 

re
cv
o
n
ly
 

 

Aout = NA 

Bout = NA 

Hout = Ain + Bin 

Aout = Hin 

Bout = NA 

Hout = Ain + Bin 

Aout = Hin 

Bout = NA 

Hout = Ain + Bin 

Aout = NA 

Bout = NA 

Hout = Bin 

 

Aout = Ain 

Bout = NA 

Hout = Bin  

Aout = Hin + Bin 

Bout = NA 

Hout = Bin  

se
n
d
re
cv
 

  

Aout = Hin 

Bout = Hin 

Hout = Ain + Bin 

Aout = Hin 

Bout = Hin 

Hout = Ain + Bin 

Aout = NA 

Bout = Hin 

Hout = Bin 

 

Aout = Ain 

Bout = Hin 

Hout = Bin  

Aout = Hin + Bin 

Bout = Hin 

Hout = Bin  

co
n
fr
n
ce
 

   

Aout = Hin + Bin 

Bout = Hin + Ain 

Hout = Ain + Bin 

 

Aout = NA 

Bout = Hin 

Hout = Bin 

 

Aout = Ain 

Bout = Hin 

Hout = Bin 

 

Aout = Hin + Bin 

Bout = Hin 

Hout = Bin 

 

in
a
ct
iv
e 

    

Aout = NA 

Bout = NA 

Hout = NA 

 

Aout = Ain 

Bout = NA 

Hout = NA 

 

Aout = Hin 

Bout = NA 

Hout = NA 

 

n
et
w
lo
o
p
/ 

n
et
w
te
st
 

     

Aout = Ain 

Bout = Bin 

Hout = NA 

 

Aout = Hin 

Bout = Bin 

Hout = NA 

 

 �
��

��
�� 

	
�


�
�

B
 

re
p
lc
a
te
 

      

Aout = Hin 

Bout = Hin 

Hout = NA  
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 ������� �	
 ��
�� ����� �� ������ ���� ���� ���� �!"�#�$%�&�'� (�)*� + ,)-� �.�/� 0	'  .�!"�2   �3��4�
5�6 ��	
�, ,7��89  :;�<� =�>? �@��A/� )�B� C� DEA�% ������/� �	
 FG 502 )��3�� IJ ,7��8.(  

����@ �����4/� &L� M��N FG:� #�D	% �O�:  

Connection CConnection B

Connection A

  
M���4/� C�� �!" Q�R3 (��S� M�A� 0	'� A  T�	�U� +SendrecvM���4/�� � B T�	�U� + ConfrnceM���4/�� � C + 

 T�	�U�recvonlyD	% �O� �&�'� (�)*� V" #�,��4�� �T�	�� M� + W�<� X�Y C�G4� �:  
  

J.162REV.1App.IV_F01

B =H
out in

A =H
out in

B =H
out in

C =NA
out

C =NA
out

A =H
out in

A =H
out in

B =H
out in

C =NA
out

  
  

�Z3)4/� [�\ ,�]� L
;@�0	' M^_ W�
 �O�Y M� + �:  

  

 �������B 

�������A

�������C

 �	
��A  
�B

 �	
��A  
�C

 �	
��B  
�C

��	 ��� ��� ���� �� � �
������ ��! "
#� $�%&:

'(	) *+,� -.�/� 0
�& �12 � '
3") 4�15 6�7����:
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&�'� `AS� (�)*� a��@ MG? + &��,� 7�G% b�c�4	/�:  

J.162 App.IV_F02

sendonly recvonly sendrecv confrnce inactive
newloop/
newtest

replcate
se
n
d
o
n
ly

re
c
v
o
n
ly

se
n
d
re
cv

c
o
n
fr
n
c
e

in
a
ct
iv
e

n
e
w
lo
o
p
/

n
ew

te
st

re
p
lc
a
te

  

������� 	�
��A) 

��( 
 �

��
��

�� 
	

�

�
�

B
) 


�
�

�
(
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 �������V  

	
����� �
�����  

�%�d4/� e3��� ��8�	B8 M�%L4/� �L� f)Z%NCS.  
 	�
���
�� �����MGCP 

 �%�d4/�NCS ��g ��h8 DiA (�����j	/MGCP 1.0��3�ck� lB@ M
,� Q�� )�@ � . ��3�c" D	% �O�3�NCS 
IJ �/�m �g7)S� #� (�����j/� +MGCP:  
•  ������� ������ ����� ��� n)��Z� ���� ��'��4/� ��Oo/�@ M%)A4/� )'��Y  #� (�����j/� + ���8MGCP.  
•   ������ModifyConnection Embedded  n  p��g" (�
," qEmbedded ModifyConnection)%)g .  
•  ��������� ����� ��!�" n F8� ��8)
 X')� IPCablecom �%�d4/� + NCS . rO	B8 0	' �L� ��s%�

LocalConnectionOptions� Capabilities (�����j/�� SDP . �=)%)g �O	B8 t�$� �O�ResourceID �
 ��8UCreateConnection� ModifyConnection.  

•  #�$� n F8� ��8)
 X')� IPCablecom �%�d4/� + NCS .rO	B8 0	' �L� ��s%� LocalConnectionOptions 
�Capabilities (�����j/�� SDP.  

•  ������� ������ %&� '(�)�&� n �8� )%)N q AuditEndPoint =�u��S� ��3��/� v�Z�/� F8 ,)' =,�'" b�4� =7)Z@ 
 ��'��� �Oo/��7)3 MG? 0	' &L� ��3��/� v�Z�/� p�w� =,�B4�9 ��/x V" �3�ck�@ . �8� )%)N 0	' =��'�

AuditEndPoint`�)%)g `4O	B8 Dw� (�
," 0	' �L� ����% � :MaxEndPointIds� NumEndPoints.  
•  ���!�*� +���� n ,7 )%)N q RestartInProgress �8�� AuditEndPoint�O	By  VersionSupported `GO4/ 

�O��8 M� ��O')% (�����j/� zo� F8 �� )%)] F8 ��@��A/�� p�)�/� p���.  
•  ,��� -��./ n`�)%)g ;�
 {�>? (�
," q  :532� 533.  
•   	�
���
�� 	��)�&�SDP n��g ��h8 W�7," q  DiA (�����j/� (�OB4�9 )%)gSDP �%�d4/� + NCS .

 CR3 �|�^<� Qg� 0	'���*� ��hS� (�OB4�� DiA(��489� )%).4/� Qg� 0	' D$4Z% �	�8U� [�\� e�Y)/� 
/ (�����j	SDP��O$4S� �9�}� =)��3 F' �h�/� t�^@  .@ ���<� ��)%)O4/� �>�c� �O�i IPCablecom 

(�����j/� V" SDP.  
•  012*� (��� n �YsS� ,�/� ��/~ ��3�c" �>���8� M���>� W�7," q  �%�d4/� +NCS . 7�B?" ,7 (�
," ��g�

 ,�/� f�4��@)000( �O	By bw� �ResponseAck ����� q� ��4YsS� ,�,�/� �ZB� r/� ������/� ,�,�/� + �J7�3 
 p��g"��/~� Mg� F8.  

•  �� -��3)�'4�/ nk� ��O	B8 ����� )'��Y )%)N q =7�?	B8 FOc `����48 `��Y (�OB4��@ bOo� D�  ��O
k�=7�? . [�\ (��8" �O�Y I�E� FG:���7�?" �O	B8 �����@ (��8k� =7�?".  

•  5��6$� 784 n �%�d4/� M
)% NCS=)%)*� ��)mU� f�7 F8 �'�O� .  
•  98���� '��� n �O	B8 �%�B� q LocalConnectionOption =)%)g n ,)B4S� ���4/� =�43  n� 9 % ��GO	/ bOo

MTA,�� 7��4
�@  =�43 [8 eo48 IJ M�7 X
m ��! ���)���43 (p�)�/� M��� ��,)� r/� ���4/� . C� �O�
BA� �	4� ���,�G/� 0	' ���>4/� #����	' ���>4/�� ���,�G/� �B�A�/� ���	' ���>4/�� ���4/� ���43 �B�A�/.  

I
���#�k� 7)� =7�? �%�d4/� C� V" NCS9��� lB@ + ��/L�� ��Io>� �3�%  ��3�c" ��.�c�� �� ��3�c" �>���8 ��
 (�����j/� ��	o/MGCP�� �GB% )Y �L/� D���U� 9  %(�����j/� ��	� �GB MGCP[8�S� .  
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� ������VI 

�
��� ������ ������ ��� �� ��

!" �#��$  

� �L� ,�)�M�%L4/ �'�O�  F8 ��3�c" ��)mU� f�7 (��O� �8)ZS�� v�Z�/� v��� �	4�S ��3��/=,)-�  �,��S� Mg� F8 #��/�m
��)S�.  

:3;����� <�.��� ����  

�/�m =,)� ��/�4/� f��/� #�D	��O4/� !�>�/� v��< ��3��/� v�Z�/� Mg� F8:  
•  �a�@��/� �<�  
•  ADSI.  

=�>���� ?�� ��84  

�8��/� X�� :J.  
k�� ��)mU� �%�� �%�B4/ f)�4o� ��/�4/� ���>d/���7�?7 +  �8�"a�@��/� �<� "@ �Z	B4S�i"D	��O4/� !�>�/� v��
."  

(1  ������ �	 
��
  
 ���^� FG:��7�?" ��4dS� �
 )k���7�? ( V"��7�?" M���4/� + XG.4/�@ e	B4� )=7�?"t��?k�  (

���7�?" p�Z4�9� + XG.4/�@ e	B4� )��7�?"p�Z4�9�  (���7�?" �'�OoS� ��OE�/� )S� ��OE�/��'�Oo.(  
(2  ������������   

  
������  ��	
�� �
� ���� ��	
�� ���	�� �	����� 

cs ���� ���	
  P �S  − ����
� ���� �� �����  
=)������� ��� ���� �
 ���!�� ( 

ir "�� ���	
  − TO ���# ���� �� �����  
 ��$�%�=&  '(�)  

 ���*� +,��31 �-��� 2 . Carriers 

Telecommunication Facilities Regulations.  
as1  �0�1
 ���	
1 P �S − 2�13 24�5*� 6�+5*� 73 �� �����  

)�9�:�� �
 6�+5*� ��(  
=)������� ��� ���� �
 ���!�� (  

as2  �0�1
 ���	
2 − TO 2�13 24�5*� 6�+5*� 73 �� �����  
)6�+5*� �
 �9�:�� ��  

 ��$�%�=&  '(�)  
ds1 <� ���	
 =1 P �S −  > ��<�&� 73 �� �����)6�+5*� �
 �9�:�� ��(  

=)������� ����
 ���� �
 ���!�� (  
ds2  =<� ���	
2 − TO ��<�&� ?)3 ��<*� 6�+5� 73 �� �����  

)6�+5*� �
 �9�:�� �� ( ��$�%�=&  '(�)  
cbs ������� ����
 ���	
 P �S − 3 24�5*� 6�+5*� 73 �� �������<�&� ?)  

=)������� ����
 ���� �
 ���!�� ( 

hs @0� ���	
 P −  =13 ��"+,!-� ���� "#"6�+BC� ��DED ���F" 



 

  �������  (2005/11)  ITU-T  J.162 169 

������  ��	
�� �
� ���� ��	
�� ���	�� �	����� 

sir �G�H ���� ���	
 − TO  IJK+*� �G��!�� L�,� �$�M+G(CES)  
 ��$�%�=&  '(�)  

tir ���� N��� ����
 �
 O��-� ���	
  − TO  ���F =13 ��"Voice Warp"  
� ��$�%= 3-2����D   

car  ����!M� 6�+5� @�:-� ���	

P��5Q*� 

− TO  ���	R0 �����MODEM  
 ��$�%�=&  '(�)  

pas ���#3 �0�1
 ���	
 P �S − ST� U+� =13 ��  
=)������� ��� ���� �
 ���!�� ( 

iss ����# �V1�� ���	
 P �S − ST� U+� =13 ��  
=)������� ����
 ���� �
 ���!�� ( 

cei1(nu)  24�5*� �G4W 6+Q�) ��
�PB(  − BR "nu" ST+�� �
 N:� 

cei2(nu)  24�5*� �G4W 6+Q�)L�4� ��
�( − BR "nu" ST+�� �
 N:� 

ci X��5�� �G4W 6+Q� − BR "nu" ST+�� �
 N:� 

aw �0�1
 ��
� � −  

ft YK�� ��
� � −  

mt L�4� ��
� � −  

ma @(�M4�� ��0 C −  

oc ����Q�� ���!K� � −  

of ����Q�� =:� � −  

t ZT[� � −  

l DTMF ��C� ��G4B � −  

ld ��C� =G4B =�\4� C −  

(3  �������������   
������  ��	
�� �
�  ���� ��	
�� ���	�� �	����� 

ssn  ���!��(0-9,*,#) � BR  ��(J1 ��T�+� ��$�
= 30-20����D   
 ��$�%�= 6-4����D   

ssw  P��
-� ���4-� �]PB � −  L�T�C� �� �̂G3 +_�-�"9-0" 

(4  ������� �������  
������  ��	
�� �
�  ���� ��	
�� ���	�� �	����� 

dt ��T�+� ��
�  − TO ���!�� ���	
 ����!M& JW�1  
 ��$�%�= 30-20����D   

sdt ����D ��T�+� ��
� − TO  @�-�� ����`�!�� P���a� =13 �� =b�" N��� ����

���-��" �"�����4�C� ��c��d� �0�1%� ���F"  

 ��$�%�= 30-20����D   
rbt ���� �� "�� ��
� − C, TO  ��$�%�=&  '(�)  
bt ��
:�� ��
� − TO  ��$�%�70-60����D   
cpt �4�T ��
� − BR  =b� @�-�� ����`�!�� P���a� =13 ��" N��� ����


���-��" ���F ������4�C� ��c��d� �0�1%�" 
hst ����!M� ���F ��
� − TO  ��$�%�='(�)&   
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������  ��	
�� �
�  ���� ��	
�� ���	�� �	����� 

iit ���# �G4W eG+Q� ��
� − C, BR  =13 ��"�����4�#C� ��c��d� �0�1%� ���F" 
siit ��f ���# �G4W eG+Q� ��
� − C, BR  �� g#�J� �T�Q� ���� ." ��c��d� �0�1%� ���F

�����4�#C� "#"��F �NARIWAKE"  
nft ����� ��
� − TO  =13 ��"���M� �G4W eG+Q� ����!M� ���F"  

 ��$�%�= 4-37�4D   
how1  O��-� ��
�1��4�+� �c!$*� 73 �
   − TO  ��$�%�= 22-10����D   
how2  O��-� ��
�2��4�+� �c!$*� 73 �
  − TO  ��$�%�=&  '(�)  

k�� ��)mU� �%�B� D	% �O�3�7�?���%,�>/� :  
'4�/@ ���" )cs( :=7,�E8 p�)� F' �GAd/� �	A�.  
'4�/@C"4  )ir( : =,�S� �h��31 )�A/� �2 + Carriers Telecommunication Facilities . ��Z%" )%��4/� ��	O' ,)] )Y�
`��/� . �O	B8 FGOS� F8�=7�?"k� �O	By `��/� =7�? "rep"/� ��7�)/ ,)' 0^Y� ,)] r/�  `��)��7��G4/� ( FG:
QZ�A�� . eA�����8 % D	=7�?" �m `��/� 6`�7 ��7�, :  

 
 S: ir(rep=6) 

�#;�
 j4B��M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� ��'�3�8 Q4'�w ���� C7 �/��� .  
'4�/@ �>��@ )as( : T�g� T�	�S� t���S� C� �GAd/� �	A�)as1 .( +� C� D	�U� t���S� �GAd/� �	A� ����BS� &��9�

 T�g� T�	�S� t���S�)as2.(  
'4�/@ DE� )ds( : q (�^�9� C� �GAd/� 7)^S� t���8 �	A%)ds1 .( T�	�S� t���S� �GAd/� �	A� ����BS� &��9� +�

 (�^�9� 0�� 7)^S� t���8 C�)ds2.(  
'4�/@ �!����� '(�!@ )cbs( :/� �	A�(�^�9� 0�� T�	�S� t���S� C� �GAd.  
'4�/@ ?>4 )hs( :(�^�9� p���� ��I�E� ��g �8)
 C� F' �� ��^� F' �GAd/� t���S� �	A% .k� &L� MOB4o��=7�? 

 Mg� F8"�h4�8 p�)� " ��"t���U� ����� �8)
."  
'4�/@ ���F ���" )sir( : ����S� )%)O4/� f�h�@ ���� f�)�4��@(CES)  p�)� I�o� =,�'" ��� Q�� t���S� �GAd/� �	A�
,7�� .@ e	B4% �O�3 ��GAd/� CR3 �/! V" �3�ck�@�i" �8)
NARIWAKE " t�� F8 ,7�� p�)� )g�% Q�� t���S� �	A�

Q4%�� t�B� C� )%�%.  
'4�/@ ���" G��� '(�!@ H@ I�J�� )tir( : �8)
 p)@ p����"I�o4/� =,�'" ���� "� T�	�� �� �8)
 + v��dS� IJ MZ�/

"Voice wrap "p�)�/� I�o� =,�'" ��d�� ��g Q��� ��4d8 C�@� V" ,7�� p�)� )g�% Q�� t���S� �GAd/� �	A�.  
'4�/@ -���)*� 	�J��&� K���� ?�L�� )car( : ��8�	B8 [8 ,7�� p�)� )g�% Q�� ����B8 (�AZ4�� t���8 �GAd/� �	A�
@ �E	A8=7�?Rf,�8 .  
'4�/@ ����M �>��@ )pas( :�'�Oo/� ��3�8 ����� ���g C� �GAd/� T�	�S� t���S� �	A% . ��B/ �>�u�/� &L� MOB4o��
XY�/�.  

'4�/@'(4�� �N��"  )iss( :k� C� 7)^S� t���8 �GAd/� �	A�=7�?��
�@ �	AZ4�� =,7��/�  . ��B/ �>�u�/� &L� MOB4o��
XY�/�.  



 

  �������  (2005/11)  ITU-T  J.162 171 

'4�/@ ����"� )ss( :���S� �	A%�
~� t��/� XY7� �8)<� �� F' �GAd/� D	�U� t .k =�>? �^��=7�?p�Z4�k�   
9-0) �* �(#  D�as ssn ��OE�/ ��'��4/� �Oo	/ =�>? �^� �O� �PB D� as ssw . `	Gd/�� `�/�4/� `�/�)*� + `A��

@ ���<� (�AZ4�9� ��%��� ��,,�4/� `�/�4/���7�?R$/� 7�7�U�@ �OY��S�  ��J�)PB, Push Button.(  
(1  !!����  

���	��� �������� 
������ 

����!"� ��������  
������  

Hz 1209  Hz 1336  Hz 1477  

Hz 697  1 2 3 

Hz 770  4 5 6 

Hz 852  7 8 9 

Hz 941 * 0 # 

(2  "�#��$�� ��%&'  
�!#��  �	��"� 

���	%� ��+� 6�+h�  �#�� .%1,5 ± 

�+�J�� �icj-*� P���+!��  =9:�� +,��1.VI 

���J�� ����Q�� P���+!��   =9:�� +,��2.VI 

P#�c!�� k��  
O0 l4��*�  

 "-D� "0 ��(�0+$9�� �T�5�� 6�+h�
P���+!�� ��  

 �#�� .dB 5 73 '
�-G �+�J�� mcj-*� ��+!�� ��(�0+$9�� ������ 73 ��0 �
�+�J�� n�Q�� ��+!�� ��(�0+$9�� ������ �� =T3 749�.  

���	%� g+F k�� ms 50+bK3 #3   
eT4� o�3 ms 30+bK3 #3   

��#��� ms 120+bK3 #3   

�� ����1 � ������	
 ������ 
�� ��� 
�� ���� �� ���� ���.  

�� ����2 � ���� ��� ��
� ������ ����� ��
 !�"# $� ��%��&� ����&�.  

  
(25, 3.5)

(120, –20.3)

(20, 3.5)�

(20, 4)����

(120, –5.8)

0 20 40 60 80 100 120 140

  
 DOL��J.162/1.VI P�� 	�J��&� '4��� I> Q���*� -��.��� R�� '4�/) '��S3� T.U�*� ((����(  

����  
���	
��  
���
��  
(dBm) 

����� ���)��� ��� ��	�� ���
�(

���� ���)��� ��� ��	�� ���
�(

!" �#$%� ���
��(mA)

0 

–5 

–10

–15

–20

–25

����� &�' *�+ !" �#$%� ���
�� ,-.� �'�/� 01��	
2%� ���
�� ���� mA 20 �' ,-.� ,+ 34�/� 0dBm 15,4– 56 dBm 3,5–.
!" �#$%� ���
�� ,-.� �'�/�#�' 89+ mA 120�' ���	�� :;< ,-.= ,+ 34�/� 0dBm 30,3–   56dBm 5,8–. 
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(24, .5)

(120, .7)��

(120, .3)���

(20, .5)��

(20, )���

0 20 40 60 80 100 120 140

  
 DOL��J.162/2.VI P�� 	�J��&� '4��� I> Q���*� -��.��� R�� '4�/) '��S3� V�)�� ((����(  

  
 f���S� + ���	' |�^�8 ��
� �����4?� �����13���/  ��9�^�9�� )%j/� =71998.  

 ��1��� ��W")dt( : (�AZ4�9 =���g ��� 7)^S� t���8 �GAd/� �	A�=7�?"p�Z4�9�  . ���� F8 �GAd/� W7�
 V" p�)� +�
 (�AZ4�9 =���g ��� 7)^S� t���8 �GAd/� �	A� �GAd/� + �$'=7�?"p�Z4�9�  . ,,��� T���48 7��4@ �OE� �OY��S� �OE��

400  `@ ��%��� ����(–22 –L)� dBm 19– 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400 ����.  
��"�; ��1��� ��W")sdt( : (�AZ4�9 =���g ��� 7)^S� t���8 �GAd/� �	A�=7�?"�����/� p�Z4�9�  . �GAd/� W7�
 V" p�)� +�

��g ��� 7)^S� t���8 �GAd/� �	A� �GAd/� + �$' ���� F8 (�AZ4�9 =�=7�?"p�Z4�9�  . 7��4@ �OE� �����/� �OY��S� �OE��
 ,,��� T���48400  `@ ��%��� ����(–22 –L)� dBm 19– 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400 ���� .

[�Z/� �Ao��n ,�)m + M��/� �Ao�� M��/�IPM 240� %50���4/� 0	' .  
 ���" (4 C"4 ��W")rbt( :/� �	A�MAZ4oS� t���S� �	�� ��� 7)^S� t���8 �GAd . (�AZ4�� )�' �OE�/� D�4���=7�?" 

T�	�S� t���S� F8 �@�g" . F%,,��� T���48 7��4@ `4OE� F8 �A���� �'�OoS� p�)�/� ,7 `�7 �OE��400 ����  
�20-15  `@ ��%��� ����4–� (–29 –L) dBm 5�m L =7�o
 D� (��7k��4d8 =��' +  �400 ���� .[�Z/� �Ao�� n

 ,�)m + M��/� �Ao�� M��/�IPM 20 ± %20� %10 ± 33 ���4/� 0	' )M�Gd� �Ao� : ,�)m +85 ± %15.(  
 	�WL"� ��W")bt( :��4/�@� �(�^�� �/�m + MAZ4oS� t���S� C� 7)^S� t���8 �GAd/� �	A�9  : r/� �8)<� L�>�� ���G

� �L/� M���4/� �� ���A	�7)^S� t���8 �QA	 . T���48 ,,�4@ �OE� (�Ed�9� �OE��400 `@ ��%��� ���� (–29 –L) 
�dbm 4– 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400����  .[�Z/� �Ao��n,�)m ,�)m + M��/� �Ao�� M��/� 

IPM 60 ± %20� %10 ± 50 ���4/� 0	'.  
 	�J1 ��W")cpt( :7)^S� t���8 �GAd/� �	A��8)<� �	� �	AZ4�� ���  . ,,��� T���48 7��4@ �OE� (�AZ/� �OE��

400  `@ ��%��� ����(–26 –L)� dBm 16– 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400 ����.  
 ���J�&� ���� ��W")hst( :3���8 �GAd/� �	A� #��h4�8 #�=�O4o8 7�h4�9� �/�m C� .�OE��  �'�OoS� p�ZA4�9� �8)
 �A����

 F%,,��� T���48 7��4@ `4OE� F8400 ����� 16  `@ ��%��� ����14–� (–22 –L) dBm 5�m L =7�o
 D� (��7k� 
 ��4d8 =��' +400 ���� )M�Gd� �Ao� : ,�)m +%85.(  

 (4�� ���X Y��)� ��W")iit( :,7�� p�)� �	AZ4�� ���  BS� T�	�S� t���S� �GAd/� �	A� #�/�� t�� F8 [8 ��,�� p���� 5
C�� t�� . F%,,��� T���48 7��4@ `4OE� F8 �A���� �'�OoS� ,7��/� �%��� �%�B� �OE��400���� � 16 `@ ��%��� ���� 

14 –� (–25 –L) dBm 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400 ���� )M�Gd� �Ao� : ,�)m +%85.(  

����  
���	
��  
���
��  
(dBm) 

����� ���)��� ��� ��	�� ���
�(

���� ���)��� ��� ��	�� ���
�(

!" �#$%� ���
��(mA)

0 

–5 

–10

–15

–20

–25

����� &��� �' *�+ !" �#$%� ���
�� ,-.� �'�/� 01��	
2%� ���
�� �mA 20 �' ,-.� ,+ 34�/� 0dBm 14– 56 dBm 2,5– .�'�/�#
�' 89+ !" �#$%� ���
�� ,-.�mA 120�' ���	�� :;< ,-.= ,+ 34�/� 0dBm 20,3–  56dBm 5,7–. 
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 (�Z (4�� ���X Y��)� ��W")siit( :�,7�� p�)� �	AZ4�� ���  BS� T�	�S� t���S� �GAd/� �	A #� t�B4/� q 5/�� t�� F8
Q4%�� 0	' . F%,,��� T���48 7��4@ `4OE� F8 �A���� �'�OoS� ,)-� ,7��/� �%��� �%�B� �OE��400 ����� 16  ����

 `@ ��%���14–� (–25 –L) dBm 5�m L =7�o
 D� (��7k� ��4d8 =��' + 400 ���� )M�Gd� �Ao� : +
,�)m %85.(  

 [�3J� ��W")nft( : + ��4d8 C�@� t���8 �GAd/� �	A�"�/��7 �%�� �%�B� (�AZ4�� �8)
 " �%�� �%�B� �	AZ4�� ���
�/��7 . ,,��� T���48 7��4@ �OE� ��	A4/� �OE��400 `@ ��%��� ���� (–26 –L)� dBm 16– 5�m L =7�o
 D� (��7k� 

 =��' + ��4d8400 ����.  
 �!���� �.�\*� ]M H@ I�J�� ��W")how( :3���8 �GAd/� �	A� #� �>4�8 C�J 0	' Q�m ��E@ `B8 �Y� L�8 �'�3�8 �	OB4o8 I

���G8 V" �>4�S� =,�'" .�'�3�8 �>4�S� C� V" Q�A�� �4OE� �3��� . Q�A�4/� �OE��1 �'�3�8 �>4�S� C� V" )how 1 ( 7��4@ �OE�
48 ��%��� T���dBm 35+MY� ��  . Q�A�4/� �OE��1�¡7)� ��>�79� )%��48 ��� D� �'�3�8 �>4�S� C� V"  #� =)S15-3 

 [8 �����=7�?" =)S (��8" 22-10�����  . Q�A�4/� �OE��2 �'�3�8 �>4�S� C� V" )how 2 (� )¢/� ��,,�4@ ��OE� ��� ����4@
1600���� � 1000���� � 2000����  ��Z%" [8 0,5 ,,�4@ ����� 1600 =)S `��8 7�G4� ����� 0,125 ,,�4@ ����� 
1000 ����� 1600����  . �A��S� �OE�/� �%���dBm 1–MY� ��  . M�8 ����� ��,�?7" W7)� �'�OoS� ��OE�/� &L� `@�

"�'�3�8 �>4�S� ."�#;�
 j4B��'�3�8 �>4�S� C� V" Q�A�� �OE� ���B4�� �/���  ��4/�@ DEA�%� �=,�B8 Q4>4�8 ���� 0	' �
M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'".. Q�A�4/� �OE�� 2 �� �'�3�8 �>4�S� C� V" =7�?"D���9 (��8" .  

 ^�3�*� ���X K�)�)cei1(nu)( : �%�d4/� f�h� + T�	�S� �%�� t�B8 �	�4� =�?�AS� ��	
�)/� �OY��S�PB.  
��X K�)� ^�3�*� �)cei2(nu)( :� �%�� t�B8 �	�4� =�?�AS� ��	
�)/� �OY��S�f,�S�@ �%�d4/� f�h� + T�	�S.  

 _����� ���X K�)�(ci(time, number, name))) %&`� a%1��� a01���:( C� )�@ ��7��
 ����/� �9�}� F8 (�� M�
O��, W7)4� M���>/� F8 �	��3 M�#�.  

•   �O	B801����>d�  �£�� 0	' "MM/DD/HH/MM"`3�m (�� C�G% 5�m � MM `@ ��d	/ XY�/� ������ �O�Y 
01� 12�� DD `@ f��	/ XY�/� ������ �O�Y 1� 31�� HH) �'�o/�(� MM) �Z�Y)/� ( `��>d8 XY�/� r����� `4O�Y
ZA� #� �(��S� M�A� 0	' �5�m ��GoB/� D	-� ��Y�4	/00� M�	/� �^4�8 D� 01 D� 1 m�A�#�� 13 D� 
1 )B@ ��h/�.  

•   �O	B8%1��� ��w �	o	� �£�� 0	' �>d� ASCII�/��/� �<� XY7 �%�� t�B� �%�d' f�Y7� F8  . bOo%�
�	o	o/� ���� �!" ��J��>/�@��	��� X4�� Q�� )�@ ��^^�8 .  

•   �O	B8%&`� ��w �	o	� �£�� 0	' �>d� ASCII�/��/� �<� X�� �%�� t�B�  .�@ bOo%� ���� �!" ��J��>/
�^^�8 �	o	o/�.  

 t�m f)�4o%�"P" t��� f)�4o% �O� �|�
 X�� �� XY7 0	' �/9)	/ X�9� �� XY�/� (�� + "O" XY7 0	' �/9)	/ 
�3��48 IJ X�� �� . f�)�4�� ��4/� (��S� bc�%�=7�?"�/��/� �%�� t�B8 :  

 
 S: ci(02/20/19/47, "5273 4671", JCTEA) 

��@ ��W" �>)aw( :,7�� p�)� 0	' ��¡ f,�8 �� ���3 ���3�% C� FG: �OE� D� �@�g" �OE� . F8 �OE�/� �/;4��=7�?" 
 ,,�4@ ��A�g �g�82100 ����4/� �h�� ����� ITU-T V.8.  

 c
�� ��W")ft :(% )¢/��OE� �)m ����3 p�)� �d� �O	� ���3 �h��  ����4/� (��S� M�A� 0	'ITU-T T.30��   
ITU-T V.21.  
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 ?d�&��� ��>)ma( : ����� �8�7 (�� (�AZ4�� )�' M���� 0	' �����/� p)@ �)m [Z%RTP���� 39M���4/� 0	'  .
 ��8��S �)�� �L� (�OB4�� FG:�=7�?"�
~� t��/� F8 �����/� (��� [8 �`�7 �OE� M�8 ���	� .  

M���� 0	' �)�� �dG%� .�8)�'�9  ��)�� eA��% �M���� �� ,) ��3��/� ��Z�/�@ �Z	B4S� �����4/� M� 0	' 
t�^@�����4/� p�d�" )'�8 F' �h�/� .  

 7(�� -��W")mt:(%  )¢/� �OE� �)mf,�8����4/� (��S� M�A� 0	' �h�� �f,�8 p�)� �d� �O	�  ITU-T V.8.  
 ��3�)�� 	���
�)oc :(% )¢/��)m eA�� C� �@��A/� F8 �	��% �8)�' ��	OB/� (�O4�� �?"=7 =)' �� =)m�� ��7�?" F8 

�� TOk� &L� F8 ���� �� =)m�� MO4G�� ��3��/� ��Z�/� 0	' ��7�? M�8 T�	�8 �)m �d� ��>Y�4o% C� C�, 
�OY��S� �OE� �� �'�Oo/� [37 �/�m V" (�Z4�9� .k� X�� �O	BO� MO� C� (�O4�9� �%�Z4/ FG:�=7�? �%�� + ��� r/� 

+ �O� ���@ �Y�:  
 
 O: L/oc(L/dt) 

k� e�A�� )�'�=7�? M���4/� X�� 0	' MO4d4� =,7�S� �O	BS� CR3 �M���� 0	' ���' j�S� #�$%�+ �O� :  
 
 O: L/oc(L/rbt@0A3F58) 

 �	� )�'��)m���	OB/� (�O4�� 9  �)m ��O	B8 �;@ �Q¤4¤O¥	B8 FG: . �8��/� X�� ��4>�% ��8��/� X�� (�>J" )�'�
���E4/�@.  

�@� )�/�� FG: �/! V" �3�ck�)m#��8 �D���U� (�����j/� + �%�B4/� �om ��	OB/� (�O4��   bg��/� (�O4�9� )�'
 �8UModifyConnection+ �O� ¦8)S� 40:  

 
 O: L/oc(B/C) 

 f�)�4�� §m9"B"���' j�S� �O	BS� �Z@�� &7�A4'�@ &�'� .  
 ��3�)�� DL�)of:()m )�/�� #�8�O' FG:  eA�� C� �@��A/� F8 �	��% �8)�' ��	OB/� Md3 �=7�?" =)' �� =)m�� ��7�?" 

�� F8 TOk� &L� F8 ���� �� =)m�� Md>�� ��3��/� ��Z�/� 0	' ��7�?(��8k� p��4�� MAY  . C� (�O4�9� �%�Z4/ FG:�
k� X�� �O	BO� MO�=7�?+ �O� �	d3 r/� :  

 
 O: L/of(L/ir) 

k� e�A�� )�'�7�?= M���4/� X�� FO$44� =,7�S� �O	BS� CR3 �M���� 0	' ���' j�S� #�$%�+ �O� :  
 
 O: L/of(L/rbt@0A3F58) 

 �	� )�'��)m���	OB/� Md3 9  �)m ��O	B8 )%�)] FG: .���E4/�@ �8��/� X�� ��4>�% �8��/� X�� (�>J" )�'�.  
 )�/�� FG: ��/! V" �3�ck�@��)m� �om ��	OB/� Md3  �8� Md3 )�' #��8 �D���U� (�����j/� + �%�B4/

ModifyConnection+ �O� ¦8)S� 40:  
 
 O: L/of(B/C(M(sendrecv(AB2354)))) 

 012�)t :( �YsS� T)%��4	/ M@�Y �Ys89   : M
)8 9" Q�E	% C� FGDTMF . �YsS� f)�4o% �8)�'�T p��g"  [8 
"ZA� �O���S� #��OY��S� ���S"�9  % M� (�
," )B@ �YsS� M�Ed� p)@ ,�B%� �(�U� XY�/� (�
," )B@ 9" �YsS� M�Ed� �)A

�OY��S� ���S �/�¨ �� �u��8 )g�% C� V" )%)g XY7 . �YsS� MOB% �/��� &L� +�T4Ys8 &7�A4'�@  #� L
;%� f�Y7U� `@

                                                      

39   �������	 
���
 ������	 ����������	 �����	�  � ���� ���RTP�����	 
	����
�	 ���� !" �#�$ . 
40   	 %"� &	�'��"B"�(�� �')	 ��*�)	 ��+�� ,������+ ��- .  
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 `4O�Z/� �)m"Tpar �� Tcrit .MYU� 0	' +�c" XY7 f�	% �8)�'�  + W!�O�/� F8 �U =�u��8 f�Y7U� �	o	� bA^� DG/
L
;% ��OY��S� ��¨ �YsS� T�O�Z/�  Tpar, D��g �OY��8 ��Y�4/ �	@�ZS� . M� �� �Ys8 C�� �!"��8 % ��u��8 W�4�k f�	

 �YsS� CR3T �O�Z/� L
;% TcritW��� ��Y�4	/ �	@�ZS� .,)^/� �L� + f�)�4��/ (��8 D	% �O�3� :  
 
 S: dt 

R:  [0-9T](D) 

� �YsS� f)�4o% �8)�'TC�)@   p��g""ZA� �O���S� #��OY��S� ���S"�L
;%  �YsS� T�O�Z/�  Tcrit�
  �YsS� M�Ed� �)A%�

7�3 #� ���oA@ 0E	%�)FG/9  %Q	�Ed� p)@ ,�B (XY7 (�
," X4% �S�m . �YsS� f�)�4�� FG: �/��� &L� +�T4Ys8 &7�A4'�@  #�
`@ f�)�4�� )�' f�Y7U� (��7k�M�8 ����
4/�@ :  

 
 R: [0-9](N), T(N) 

�h� )m�� �Y� + �Z3 `	Gd/� F%L� )m� f�)�4�� FG: Q�� §m9 #�Q�U9   :=)m�� =�8 9" `B8 �)m )%)] FG.  
/ ��E4/�@ �O�Z/��i  Tpar D�16 ����� �8� / ��E4/�@ �O�Z/�i Tcrit  D�34C���  .B� C� FG:� `4O�Z/� `��� )%��4/� ��	O' ()

p��o/� 0	'.  
DTMF ��$� �3��e (l):  �)m §m�%"DTMF)8U� �	%��  "� �8)�' )¢/�=7�?" DTMF `4���� F8 (��� =)S . &L� +�

`AY�B48 `�)m �@��A/� �dG4� ��/��� :#9���k� 0	' t�B4/� X4% �8)�' =7�?k� �=7�? DTMF �`4���� )B@ �© �?"=7� 
M%��/� )8U�.  

 ��$� D��e D����(Id) : �)m �dG%")8U� M%�� M���� "���B8 ���8� =�43 ���
4% �Y�/ M���� ;d�% �8)�' . �O�Z/��
 ��E4/�@1 �O�Z/� &L� IE� )Y )%��4/� ��	O' C� )�@ ��'��.  

M���� 0	' �)�� �dG%� .�8)�'�9  �����4/� M� 0	' �)�� eA��% �M���� �� ,) ��3��/� ��Z�/�@ �Z	B4S� �
�����4/� p�d�" )'�8 F' �h�/� t�^@.  

 -��W�� ��!��� �fPB (x):  ��OE�/ ��'��4/� �Oo/�PB XY7 �� �u��� PB `@0 � 9.  
 ��84ADSI  

�8��/� X�� :JS  
������ ��	
�� �
� ���� ��	
�� ���	�� �	����� 

adsi(string)  /0�ADSI − BR  

 g�!ADSI (adsi(string)) :�A/� b�o/�  D	��O4/� ��B/� ��8)< )ADSI ( ���� XY7 ��B/ ��o��7 �>^@ f)�4o%
7)^S�.  
����.��  

����4/� &L� F8 ��	AZ4o8 ��o� + �%)�>	/ ��)mU� f�7 �3�4�.  
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 �������VII  

	�
��� 
��  

/� �L� ,�)�M�%L4�/� v�Z�/� v��� �	4�S ��)mU� f�7 F8 ��/�� �'�O�  ��3�B� r/� ��3�IPCablecom Mg� F8 #��/�m 
��)S� �,��S� .�g7)S� ��)S� �,��O	/ ��3��/� v�Z�/� v��U ��/�4/� f��/� ,)]�:  

  
�����	� ������ ������ �
�  ������  ����!�� �!"#�� $%  

1�2  L 3
 4*5�6 7�82 3
  
�  E  ��+���9   :�+ ;<�V5�=�> ?��*@ ��	�+ 

� &A*B��	���	 C� �BA ��	���	 C� �BA� &A*B ��	���	 C� �BA� &A*B DB��E 

��	���	 C� �BA� &A*B ��	���	 C� �BA� &A*B ��	���	 C� �BA� &A*B ISDN BRI   

�8��/� + ��)mU� F8 �)m MG/ ��)mU� �%7�B�� ���>?� �8��	/ �8�7 X�� �8�7 M� ,�)]� . (��)g + )g�%�
��)mU�/k���7�?G/ =)O'� �o« �8�7 M:  

'�./:  �)�� Mg� F8 �	OB4oS� =,�>4S� ��)mU� �8�7 =�>?/�8��/�. 
Y��:  �).	/ �g�8 ���/�8��/�. 
5�6:   �����/� �@��@ �Y��8 �����@ �)�� �	� FG8� C" ,�OB/� �L� + b� �8�' ��h�(MGC) .

9"�  ��h% )Z3��/�4/� ��8�/� F8 ���� �� )m��:  
"P"  � V" Id%��O4o8 �)�� C  
"S"  ���Z�Y)� FG: �)m �/�m �� �)�� C� V" Id%  
"C"  �)�� C� V" Id%/k�=7�?�O�>d� FG: /M���� 0	' �O�Z�A��.  

'4�/@:  C"2  �����@ �8� 0	' �)�� �%�d� FG: �3 ��)� �Ao�/�@ ,�OB/� �L� + pD? �� ��h%  �Y��8
�����/� �@��@. 8�/� ,�)] �/! t�¬��)�� �� �%�� ��/�4/� ��:  

"OO":  =7�?"M�� / [�Y)Off/On .(k� M���� X4%=7�?���B�Z@ �����/� �@��@ �Y��8 �8;% C� V"  
�GB/�@�.  

"TO":  =7�?"(��8"  (Time-Out) .k� f�)�=7�?���B8 =)S �8 2   ��	� M]=7�?"=)%)g  . (��8k� X�Y ,7���
���E4/�@ . V" �>� �O�Z/� Id��(��8k� =�43 C�9  ����� . ���E4/� X�Y ���E� C� )%��4/� ��	OB/ FG:�

&L�.  
"BR":   =7�?"=I^Y  .�3��B8 =��g� =)8 �).	/.  

����h@ -���3)�  f)Z� �)�� (�m ��3�c" ��8�	B8/k�=7�?k ���E4/� =)8 M�8 ���7�?(��8k� .  
�8�2  ��)mU� [�\ CR3 �/! t�¬ ���^%/k���7�?�� �dG/k� I�o� ,�B% 9� ��3�� v�Z� 0	' eA���=7�? r/� ��BOo/� 

�3��48 C�G% )Y M���� �� 0	' ��)/�� #���3��/� ��Z�	/ .k� C� )�@=7�?��)mU� ��)/�� r/� ��BOo/� /k���7�? r/� 
�dG��/M���4/� T�	�� F' �h�/� lE@ �m�^4S� M���4/� 0	' ��I�o� ,�B�� M���� 0	' eA���.  

:3;����� <�.��� ����  

�/�m =,)� ��/�4/� �8��/� #�D	��O4/� !�>�/� v��< ��3��/� v�Z�	/ .��3��/� v�Z�/� [�\ 0	' �8��/� &L� eA����:  
•  �<� �8�7.  
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�8��/� X��  :L.  
k�� ��)mU� �%�� �%�B4/ f)�4o� ��/�4/� ���>d/���7�? f�7 + "�<� "@ �Z	B4S�i"��O4/� !�>�/� v��
D	:"  

������  &'��� ���� ��	
�� ���	�� �	����� 

0-9,*,#,A, 

B,C,D  
 
��F2MFPB (DTMF) √ BR  

bz ��FG2	 ��F2 – TO  ��(�H	= 30��2�5   
cf ��IJ� ��F2 – BR  

ci(ti, nu, na) K��<�	 �BD- L0�� – BR "ti"� �MND�	 OP QG� "nu" �1N0�	 OP QG� 
�"na"1��	 OP QG� . 

dl ��N	0� ��F2 – TO  ��(�H	= 16��2�5   
ft RI�E ��F2 √ –  

hd ������	 SE� ���" OP ����2	 P, S –  

hf ������	 TB0U �V�� P –  

hu ������	 WX��P ���" OP ����2	 P, S –  

L MFPB (DTMF)���	 �*BDY   √ –  

ld ���	 ZBDY Z�$D� C –  

ma 3[��D�	 \�+ C –  

mt � 
��F2&XD √ –  

mwi W0]��� Z[��� ^�� – TO  ��(�H	= 16��2�5  

oc ��*���	 ����I	 √ –  

of ��*���	 ZGE √ –  

ot ��DE0� ������	 �9 OP _���� ��F2 – TO  ��(�H	=�  4[�`  
r0, r1, r2, r3, 

r4, r5, r6 or 

r7 

 A�a ^2�(7..0)  – TO  ��(�H	= 180��2�5  

rg  ^2� – TO �H	 ��(= 180��2�5  

ro K*<�	 WX��P ��F2 – TO  ��(�H	= 30��2�5  

rs  _���� ��F2  – BR  

rt  \	�2 X� ^2� ��F2 – C, TO  ��(�H	= 180��2�5  

sl ��<��� ��F2 – TO  ��(�H	= 16��2�5  

t MNb�  √ –  

TDD  1c*� 
��c�	 ��(d 
��F2
(TDD) 

√ –  

vmwi 4[0� W0]��� Z[��� ^�� – OO  

wt1, wt2, 

wt3, wt4 

0]��� \	�2 
��F2  – TO  ��(�H	= 12��2�5  

X  
��F�� ���D�� �eMFPB 
(DTMF) 

√ –  &�N��	 C� f�B9 0g���"9-0" 
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k�� ��)mU� �%�B� D	% �O�3���7�?�%,�>/� :  
  -��W"MFPB (DTMF) (0-9,*,#,A,B,C,D): k� )�/��� �d� ���%��7�? MFPB (DTMF) + ETS 300 001 �

M^>/� 5 :Calling Function.� #;�
 j4B�� ��OE� ���B4�� �/��� MFPB (DTMF) �<� W7�
 ���� 0	' ) Q4'�w
=,�B8( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n �<� W7�
 ���� ) Q4'�w
=,�B8.((  

	�WL"� ��W" (bz):d8 ��� �OE� � ��	-� =7�,k� ��,)] �OE� �/�E#Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  . �h��
ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� �<� W7�
 ���� 0	' (�Ed�� �OE� ���B4�� �/��� 

)=,�B8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �)�>? ;�<� =402 n �<� W7�
 ���� 
)=,�B8 Q4'�w.((  

��
,� ��W" )cf( :� ��	-� =7�,k� ��,)] �OE� )��;� �OE�#Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  . �h��
ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� �<� W7�
 ���� 0	' )��;� �OE� ���B4�� �/��� ) Q4'�w

8=,�B( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n �<� W7�
 ���� ) Q4'�w
=,�B8.((  

 _����� ���X K�)�(ci(time, number, name)) %&`� a%1��� a01���:( �h�� EN 300 659-1� EN 300 659-3. 
M� C� )�@ ��7��
 ����/� �9�}� F8 (�� M��O��, W7)4� M���>/� F8 �	��3 #�.  

•   �O	B801��� �£�� 0	' �>d� "MM/DD/HH/MM"`3�m (�� C�G% 5�m � MM  `@ ��d	/ XY�/� ������ �O�Y 
01� 12�� DD `@ f��	/ XY�/� ������ �O�Y 1� 31�� HH) �'�o/�(� MM) �Z�Y)/� ( `��>d8 XY�/� r����� `4O�Y
ZA� #��GoB/� D	-� ��Y�4	/ �(��S� M�A� 0	' �5�m �00� M�	/� �^4�8 D� 01 D� 1m�A� #�� 13 D� 1 )B@ 

��h/�.  
•   �O	B8%1��� ��w �	o	� �£�� 0	' �>d� ASCII�/��/� �<� XY7 �%�� t�B� �%�d' f�Y7� F8  . bOo%�

�	o	o/� ���� �!" ��J��>/�@��	��� X4�� Q�� )�@ ��^^�8 .  
•   �O	B8%&`�� �£�� 0	' �>d�  ��w �	o	ASCII�/��/� �<� X�� �%�� t�B�  . ���� �!" ��J��>/�@ bOo%�

�^^�8 �	o	o/�.  
 t�m f)�4o%�"P" t��� f)�4o% �O� �|�
 X�� �� XY7 0	' �/9)	/ X�9� �� XY�/� (�� + "o" �� XY7 0	' �/9)	/ 

�3��48 IJ X�� . f�)�4�� ��4/� (��S� bc�%�=7�?"�/��/� �%�� t�B8 :  
 S: ci(08/14/17/26, "33 4 92 94 42 00", European) 

��1��� ��W") dI:( �OE� � ��	-� =7�,k� ��,)] �OE� �OY��8#Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  . �h��
ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� �<� W7�
 ���� 0	' �OY��8 �OE� ���B4�� �/��� ) Q4'�w

=,�B8( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n �<� W7�
 ���� ) Q4'�w
=,�B8.((  

 c
�� ��W")ft:(  )¢/��OE� �)m  ���>/� M�4o8 ,�g�@ ���3 p�)� �d� �O	� ���3V.21 .�:WJ�� $%� #� )�/��
 p�)�/� �OE� �d� )�' ���3 �OE� �)m)CNG (T.30.  `4���4/� �h��ITU-T T.30� ITU-T V.21.  

 �!����� j�4 ���6 H@ 	���"�)hd:(  �h��ETSI EG 201 188 XoZ/� �7 :Seize signal.  
 �!����� k��l �m��)hf:(  �h��ETSI EG 201 188 XoZ/� �2.14 :Register recall.  

 �!����� '(�!@ ���6 H@ 	���"�)hu:(  �h��ETSI EG 201 188 XoZ/� �8 :Clear Signal . ��Y��=7�?" �'�Oo/� =,�'" 
�$8�	/ �@�
4�9� M�B>4/ ��.  
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MFPB (DTMF) ��$� �3��e (L):  �)m §m�%"MFPB (DTMF))8U� �	%��  "� �8)�' )¢/�=7�?" DTMF  =)S
`4���� F8 (��� .`AY�B48 `�)m �@��A/� �dG4� ��/��� &L� +� :#9���X4% �8)�' k� 0	' t�B4/� =7�?k� �=7�? MFPB 

(DTMF) �`4���� )B@ �© �=7�?"M%��/� )8U� .  
 ��$� D��e D����(Id):  �)m �dG%")8U� M%�� M���� "���B8 ���8� =�43 ���
4% �Y�/ M���� ;d�% �8)�' . �O�Z/��

 ��E4/�@1 �O�Z/� &L� IE� )Y )%��4/� ��	O' C� )�@ ��'��.  
 �dG% C� FG:�M���� 0	' �)�� .�8)�'�9  � ��Z�/�@ �Z	B4S� �����4/� M� 0	' �)�� eA��% �M���� �� ,)

�����4/� p�d�" )'�8 F' �h�/� t�^@ ��3��/�.  
?d�&��� ��> )ma( : ����� �8�7 (�� (�AZ4�� )�' M���� 0	' �����/� p)@ �)m [Z%RTP���� 41' M���4/� 0	 .

S �)�� �L� (�OB4�� FG:� ��8��=7�?"�
~� t��/� F8 �����/� (��� [8 �`�7 �OE� M�8 ���	� .  
M���� 0	' �)�� �dG% C� FG:� .�8)�'�9  � ��Z�/�@ �Z	B4S� �����4/� M� 0	' �)�� eA��% �M���� �� ,)

t�^@ ��3��/������4/� p�d�" )'�8 F' �h�/� .  
 7(�� -��W")mt:(%  )¢/� �OE� �)mf,�8� �O	�  (�^�� �d �@�g" �OE� ,�g�@ {���B8(ANS) V.25 C�)@ �� [8 

 �/)B8 �@�g" �OE� �� �7�� ­�G4'�(ANSam) V.87�� ­�G4'� C�)@ �� [8  . `4���4/� �h��ITU-T V.25  
�ITU-T V.8.  

 '�n��� Dd�&4 CJ�)mwi:( �OE� � ��	-� =7�,k� ��,)] �OE� =�h4�8 M���7 `A8#Oi��)%)] =,�'"  ��	O' e%�� F' 
)%��4/� . �h��ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� 0	' =�h4�8 M���7 `A8 �OE� ���B4�� �/��� 

 �<� W7�
 ����)=,�B8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n ���� 
 �<� W7�
),�B8 Q4'�w=.((  

 ��3�)�� 	���
�)oc :(% )¢/��)m eA�� C� �@��A/� F8 �	��% �8)�' ��	OB/� (�O4�� =7�?" =)' �� =)m�� ��7�?" F8 
�� TOk� &L� F8 ���� �� =)m�� MO4G�� ��3��/� ��Z�/� 0	' ��7�? M�8 T�	�8 �)m �d� ��>Y�4o% C� C�, 

�OY��S� �OE� �� �'�Oo/� [37 �/�m V" (�Z4�9� .k� X�� �O	BO� MO� C� (�O4�9� �%�Z4/ FG:�=7�? �%�� + ��� r/� 
+ �O� ���@ �Y�:  

 

 O: L/oc(L/dl) 

k� e�A�� )�'�=7�? M���4/� X�� 0	' MO4d4� =,7�S� �O	BS� CR3 �M���� 0	' ���' j�S� #�$%�+ �O� :  
 

 O: L/oc(L/rt@0A3F58) 

 �	� )�'��)m���	OB/� (�O4�� 9  :�)m ��O	B8 �;@ �Q¤4¤O¥	B8 FG . �8��/� X�� ��4>�% ��8��/� X�� (�>J" )�'�
���E4/�@.  )�/�� FG: �/! V" �3�ck�@��)m#��8 �D���U� (�����j/� + �%�B4/� �om ��	OB/� (�O4��   (�O4�9� )�'

 �8U bg��/�ModifyConnection+ �O� ¦8)S� 42:  
 

 O: L/oc(B/C) 

 ��3�)�� DL�)of :( eA�� C� �@��A/� F8 �	��% �8)�' ��	OB/� Md3 �)m )�/�� #�8�O' FG:=7�?" =)' �� =)m�� ��7�?" 
 �� F8TOk� &L� F8 ���� �� =)m�� Md>�� ��3��/� ��Z�/� 0	' ��7�?(��8k� p��4�� MAY  . C� (�O4�9� �%�Z4/ FG:�

k� X�� �O	BO� MO�=7�?+ �O� �	d3 r/� :  

                                                      

41  � ������	 �����	� �������	 
���
 ������	 ���  ���� ����RTP�����	 
	����
�	 ���� !" �#�$  . 

42    &	�'��	 %"�"B"�(�� �')	 ��*�)	 ��+�� ,������+ ��- .  
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 O: L/of(L/rg) 

k� e�A�� )�'�=7�? M���4/� X�� FO$44� =,7�S� �O	BS� CR3 �M���� 0	' ���' j�S� #�$%�+ �O� :  
 

 O: L/of(L/rt@0A3F58) 

 �	� )�'��)m���	OB/� Md3 9  �)m ��O	B8 )%�)] FG: .���E4/�@ �8��/� X�� ��4>�% �8��/� X�� (�>J" )�'�.  
/�� FG: ��/! V" �3�ck�@� )��)m �8� Md3 )�' #��8 �D���U� (�����j/� + �%�B4/� �om ��	OB/� Md3 

ModifyConnection+ �O� ¦8)S� :  
 

 O: L/of(B/C(M(sendrecv(AB2354)))) 

 �!���� �!����� ]M H@ I�J�� ��W")ot:(  �'�3�8 �'�Oo/� �OE�)ROH Tone, Receiver Off Hook Tone ( �OE� ��
"� V" Q�A�4/��'�3�8 �>4�S� C "� ��	-� =7�,k� ��,)] �OE�#Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  .�h��  

ETSI EG 201 188� ETS 300 001 M^>/� �1 .�#;�
 j4B�� 0	' �'�3�8 �'�Oo/� C� V" Q�A�� �OE� ���B4�� �/��� 
 �<� W7�
 ����)=,�B8 Q4'�w(�' ;�
 =,�'" ��4/�@ DEA�%� � M�AZ/� �L� F8 �9��� p��g" )) ;�<� =�>?402 n ���� 

 �<� W7�
)=,�B8 Q4'�w.((  
 S�o C"4r0) �M r1 �M r2 �M r3 �M r4 �M r5 �M r6 �M (r7: =,�'" FG:� ��	-� =7�,k� ��,)] &L� �~� `��/� ��'�Z%" 

)%��4/� ��	O' e%�� F' ��)%)] . �h��ETSI EG 201 188� ETS 300 001 M^>/� �3 .�#;�
 j4B�� 0	' ���� C7 �/��� 
 �<�)�'�3�8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?401  n �<� 0	' ���� 

)�'�3�8 Q4'�w.((  
 C"4)rg:( =7�?"� ��	-� =7�,k� ��,)] &L� �~� `��/� #Oi' ��)%)] =,�'" )%��4/� ��	O' e%�� F .�h��  

ETSI EG 201 188� ETS 300 001 M^>/� �3 . �O	B8 FG:�=7�?"k� �O	By `��/� =7�? "rep" ,)' 0^Y� ,)] r/� 
 `��/� ��7�)/)��7��G4/� (��Z�A�� `B4% r/� .eA������8   0	' D	%��7�?" 0^YU� ��,)' `�7 ��7�)/ `��/� 

6 ��7�,:  
 S: rg(rep=6) 

�#;�
 j4B�� �<� 0	' ���� C7 �/��� )�'�3�8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �
) ;�<� =�>?401  n �<� 0	' ���� )�'�3�8 Q4'�w.((  

 _3��� '(�!@ ��W")ro:(� ��	-� =7�,k� ��,)] �	�/� =,�'" �OE� #OiO' e%�� F' ��)%)] =,�'" )%��4/� ��	 . �h��
ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� ���� 0	' �'�Oo/� �	�/� =,�'" �OE� ���B4�� �/��� 

 �<� W7�
)=,�B8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n W7�
 ���� 
 �<�)=,�B8 Q4'�w.((  
��W" I�J�� )rs:( Q�A�4/� �OE� (Ringsplash) �3��BS� �#�$%�@ i"I�L4/� �OE�" �
 0	' ��Z�A�� FG: �x `�7 �Z?7 D� �

 �,�S� I�o4/� =,�'")�m��/� [c� + C�G% �8)�' ( =,�'k ��'�3 ����
 C;@ MOB4oS� I�L4/� p�)� I�o� )�'� Q�� C��A/
v�d� �/�m + =,�g�8 p�)�/� I�o� .k� &L��=7�?� ��	-� =7�,k� ��,)] #Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  .

 �h��ETSI EG 201 188� ETS 300 001M^>/� � 3 .�#;�
 j4B�� �<� 0	' ���� C7 �/��� )�'�3�8 Q4'�w( DEA�%� �
 M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@) ;�<� =�>?401 n��  �<� 0	' ��)�'�3�8 Q4'�w.((  

 ���" (4 C"4 ��W")rt:(� ��	-� =7�,k� ��,)] �'�OoS� p�)�/� ,7 `�7 �OE� #Oi)%��4/� ��	O' e%�� F' ��)%)] =,�'"  .
 �h��ETSI EG 201 188� ETS 300 001M^>/� � 1 .�=7�?" 0	' M����� ��3�� ��Z� 0	' ��Z�A�� FG: p�)�/� ,7 `�7 

/�p��o.  
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 e�A�� )�'�=7�?" ���3�� ��Z� 0	' p�)�/� ,7 `�7 #;�
 j4B�� ��Z�/� ���� �!" �p�)�/� ,7 `�7 ��OE� ���B4�� �/��� 
 �<� W7�
 j4B� ��3��/�)=,�B8 ��4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 

n �<� W7�
 ���� )4'�w=,�B8 Q .(( e�A�� )�'�=7�?"�M���� 0	' p�)�/� ,7 `�7 9  ¡eZ.4/� �L� ��.  
 �)���� ��W")sl :( �B�Z4S� �OE�/�) �3��BS�#�$%�p�)�/� =,�'" �OE�@  ( e%�� F' ��)%)] =,�'" FG:� ��	-� =7�,k� ��,)]
)%��4/� ��	O' . �h��ETSI EG 201 188� ETS 300 001M^>/� � 1 .�i#O �O	B8 =7�?"k� �O	By �B�Z4S� �OE�/� =7�? 

"del"�OY��S� �OE�� )��;4/� �OE� `@ ��Z�A�4/ ����� D	�S�@ �	�8 ,)] r/� 43 . eA�%��8 % �	�y �B�Z4S� �OE�/� D	1,5 `@ ����� 
�OY��S� �OE�� )��;4/� �OE�:  

 

 S: sl(del=1500) 

�#;�
 j4B��48 �OE� ���B4�� �/���  �<� W7�
 ���� 0	' �B�Z)=,�B8 Q4'�w( p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �
 M�AZ/� �L� F8 �9���) ;�<� =�>?402 n �<� W7�
 ���� )=,�B8 Q4'�w.((  

 012�(t):  �YsS�T + ��� �O� �5.1.6)%��4	/ M@�Y �Ys8 �9  : M
)8 9" Q�E	% C� FGMFPB (DTMF).  �8)�'�
 f)�4o% �YsS�T p��g" [8 "ZA� �O���S� #��OY��S� ���S"�9  %XY�/� (�
," )B@ 9" �YsS� M�Ed� �)A  p)@ ,�B%� �(�U�

�OY��S� ���S �/�¨ �� �u��8 )g�% C� V" )%)g XY7 M� (�
," )B@ �YsS� M�Ed� .�YsS� MOB% �/��� &L� +� T 
4Ys8 &7�A4'�@ #�� �)m" L
;%� f�Y7U� `@ `4O�Z/Tpar �� Tcrit . f�Y7U� �	o	� bA^� DG/ MYU� 0	' +�c" XY7 f�	% �8)�'�

L
;% ��OY��S� ��¨ + W!�O�/� F8 �U =�u��8 �YsS� T�O�Z/�  Tpar� ��Y�4/ �	@�ZS� D��g �OY��8 . �� �Ys8 C�� �!"�
 M��8 % �YsS� CR3 ��u��8 W�4�k f�	T �O�Z/� L
;% Tcrit �	@�ZS� ��Y�4	/ W���. �L� + f�)�4��/ (��8 D	% �O�3� 

,)^/�:  
 

 S: dl 
 R:  [0-9T](D) 

� �YsS� f)�4o% �8)�'TC�)@   p��g""ZA� �O���S� #��OY��S� ���S"�L
;%  �YsS� T�O�Z/�  Tcrit � �YsS� M�Ed� �)A%�
7�3 #� ���oA@ 0E	%�)FG/9  %Q	�Ed� p)@ ,�B (XY7 (�
," X4% �S�m .�YsS� f�)�4�� FG: �/��� &L� +� T4Ys8 &7�A4'�@  #�

 f�)�4�� )�' f�Y7U� `@(��7k�M�8 ����
4/�@ :  
 

 R: [0-9](N), T(N) 

�h� )m�� �Y� + �Z3 `	Gd/� F%L� )m� f�)�4�� FG: Q�� §m9 #�Q�U9   :=)m�� =�8 9" `B8 �)m )%)] FG.  
/ ��E4/�@ �O�Z/��i Tpar�  D16�� �8� ��� / ��E4/�@ �O�Z/�i Tcrit3  D�4C���  .`��� )%��4/� ��	O' ()B� C� FG:�  `4O�Z/�

p��o/� 0	'.  
 %E3� -`�E�� 8�\� -��W"(TDD) :% )¢/� �)mTDD p�)� �d� )�' TDD n ����4/� #��8 �h�� ITU-T V.18.  

 :d�� '�n��� Dd�&4 CJ�(vmwi): `AS� M���7 (��7" C�G�� VMWI� Z3 #�+ =,7��/� ��A	�4O	/ EN 300 659-1 n 
XoZ/� 2.6 :Data transmission not associated with ringing� � +EN 300 659-3 XoZ/� �2.2.5 :Message Waiting 

Indicator . `AS� M���7 M��� F/�VMWI [c� + �<� C�G% �8)�' �Z.	S� �����
4/� V" ¦8)S� f�)�S� F8 9" 
m��/�� . `AS� �/��7 �
s4� �(�Ed8 �<� �O��@ =)%)g M���7 �	�� �!"�VMWI�m��/� [c� V" �<� ,�B% C� V"  .

/ D��S� `AS� )%)
4@ �7�, �_ 0	' p�)�/� M��� f�Z% C� DEA�%�i CPE. 

                                                      

43 ��B0��	 ��N	0)	 Zd9 C� ��$�h	 ,i- &A*���j)	 Z��� k*� �. 
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�n��� ���" ��W" 1 wt1)a .. a(wt4: � ��	-� =7�,k� ��,)] �h4�S� p�)�/� ��OE�#Oi�'"  ��	O' e%�� F' ��)%)] =,
)%��4/� . �h��ETSI EG 201 188� ETS 300 001M^>/� � 1 .�#;�
 j4B�� 0	' �h4�S� p�)�/� ��OE� ���B4�� �/��� 

 �<� W7�
 ����)=,�B8 Q4'�w( M�AZ/� �L� F8 �9��� p��g" )�' ;�
 =,�'" ��4/�@ DEA�%� �) ;�<� =�>?402 n ���� 
 �<� W7�
)�w=,�B8 Q4'.((  

 -��W�� ��!��� �fMFPB (DTMF) (X):  ��OE�/ ��'��4/� �Oo/�MFPB (DTMF)  XY7 �� �u���MFPB (DTMF) 
`@0� 9.  

�����  

�%)�>/� �)m f�m 0	' ���7)/� F8 )%�8 p��g" f�	%.  
ISDN  

D���U� !�>�/� �)m f�m 0	' ���7)/� F8 )%�8 p��g" f�	%.  
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 �������VIII 

����� ����� ����NCS ����� ��� IPAT  �!�" # SCN  

1.VIII �3��/ '�n" 

Z�A�� M�%L4/� �L� ����% #� (�����j	/NCS + t���S� �®8 ���g 0	' �����4/� &L� IPAT �GA? =���$8 0	' 7,�Y 
 ��	� �/�)@ V" !�>�(LE)p�g MGd� ��@�7�U� I%�BO	/ �Z@��8  #� �GA? F8SCN .� M�%L4/� �L� ����%� `@ M@�Z4/

 (�����j/�NCS (�����j/� F8 ��'�3 �'�O�� V5.2)  �h��ETS 300 324 ( ��8)
 X', 0	' eA��SCN �����	/ 
��	��O4/� . X¯�GA? 0	' ��>��� ��8)
 �)Z� ��@�7�U� ��GAd/� D	Ed8 ��A	�/ �@�
4�� &,�)'" q M�%L4/� �L� C� §m9
 ��	AG/�HFC%)A4/� =7)Z/� f�)�4�� [8  ��	V5 �GA? V" !�>�	/ =,�g�S� SCNZ3� � #� e%�3 ��A	�48 �Z��� + `A8 �� �S
 MO'ECCA EuroPacketCable) EPC-RequDoc-V10-0501 May 2001: European Requirements for the 

Delivery of Time-Critical Services over Cable Television Networks using IPCablecom.(  
� eA�%� �%�d4/� (������@ F8 ��'�3 �'�O� M�%L4/� �LV5�
 0	' �8)ZS� ��8)<�@ e	B4�  POTS `G	o@ �,�' D	��N 

) `3���8b-a (�%�)A/� ���'.  
(� �)*+1 ?��	���	 C� �BA� _�A*B ��E�lP mD<
 m�n9 1�X  .�o 1�X ;��B p0��)	 �DID����	 �9 ^" q _2J+ 1�*���	 4F��B _29 %"� ��D

 
���
V5 SCN POTS�r� �W�D<�)	 sD��	 
��*<�� K��+ �
���h	 ,i- t�+ �uE v   Z
	X M8N�9 �N �D=� �r� �9 ��+ �+Dw0� ���

	�	XH	 t�+ X��" .��X �DID���*� x��)	 ��+�<� �D=� �J+ k$DB T�i�� f� �	0w k*� �^��c)	 C� ���P OP W����� 
���h	 ,iy

)	 
�����)	 
�2��P S� ����V5 PICS ��+�<� OP W����� �D=� �9� �"W�0�� "
���'*� .{�	 
��#	 q��  1��B ���
 �� x��� �(�E 
 ���h	 
��*Y q ��\	D)	 &�� _d�9 C� |�8'��	� �DID���*� :���	 ;<��	 �D�N k*� W����	 �`9 k*� �DID���*� ��+�<)	 Q�8� K} �����

)	 
	��N S�
�~�� .�E� �(�8*=�� 
�~��)	 ����� �d��+ �*��B ���E Zj��	 SlD�	 ���U C=� ��B0<�	 ,i�� f� 
�d���"	� sD��	 
��*<�)

�DID���*� :���	 Z�FG��	 ��*+�N k*� ��8#	 S� 
	�	XH	.  

(� �)*+2 ?H	 |$� 
	��>+ ��h	 |$D�	� Z�Bi��	 	i- q ���D���	 ��*� �E0�)	  Z�Bi��	 q ��	i+ ��[�N �� ���0IX��� ���+�<��  f	
��(8$	0� k*� ��8#	 4F��B� . bE�=� ^+ 0>��� Z+��� ���-�
	��>P Z�Bi��	 q ^�)	 bE�=��	� Z�Bi��	 	i- q ^�)	 ��V���	 ���	 IX �9 T�7 �

E/ps(lt=em) W0>��� Z+��B am/em� E/ps(mpb) W0>��� Z+��B am/mpbD��	 k*� �	 .H	 ,i-�
	��> q 
��*�)	 &	�'��	 R82 Z��� 
^���0�	.  

(� �)*+3 ?  ��$D�*� �+�<)	 �XD=�	 3�E /0�8B ��$D��	 ,i- qG.711 ��	�X ��YP q �0
�	 
�IXD=�	 S�� q 0]��	 K}� �
��*�����.  

(� �)*+4 ? mD<'*� ��	���	 C� �BA� &A*B RNIS/BRI.  

2.VIII  ��4��)�IPAT  

 MGd/� + ���A8 M�%L4/� �L� ��Bg�S� �%7�OBS�1.VIII . t���S��3�%�IPAT �GA? `@  �A/� M�Ed4/� IPCablecom �/�)A/�� 
p�g MGd� r/� ��	-� #� �GA? F8SCN . `@  �A/� b�o/��IPAT F8 ��'�3 �'�O� f)�4o% ��	-� �/�)A/�� ETS 300 324 

 ��8)
 X', 0	' eA��SCN��	/ D	��O4/� ��.  
M�%L4/� �L� + t���S� M@�Z4/��9  % ���@ |�^¬ ��c��43� �� [$IPAT r>�u� �3�� ��� ��4>S� F8 C� )�@ ���	
�)/� 

' �����	/  �A/� M�Ed4/�� �%�d4/�	p��o/� 0.  
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J.162_FVIII.1

CMTS

EuroDOCSIS

NCS

AN

MTA CM

MTA CM

IPAT
V5.2

PSTN

LE

  
 DOL��J.162/1.VIII PD��q��� �qr :)��*� s<�����   

3.VIII ��(�*�� ��d�>�\O�� ��"��J�� t�&$� -�J3���  

 + =,)-� f�h�/� �%7�OB8 ���4Y9� �L� ��4>%ETS 300 324 ��	� �/�)@ F8 �>/sS�� (LE) (������@ V" !�>� t���8� 
 ���4�k�(IPAT)B8 `/���8  #� �@ b�� e%�� F' V5.  

  �A/� b�o	/ C�G% C� FG:�V5  �@ b�� `@�8  ����@ b��� �4��kbit/s 2048Z3�  #� + ,)� �� �SETS 300 347-1 
�ETS 300 166� ETS 300 167.  

 + ,)� �� �S �Z@��8  �A/� b�o	/ �%,�S�� ����@��G/� ���^<� C�G� C� �¡�ETS 300 166  �A/� b�o/� �/�m +  
kbit/s 2048.  

 + ,)��ETS 300 166/� b�o/� �)Z4/ C�7��
  �A :S� `����A/� `.�o/� ��7�-� ,)B4S� �O�/�� F%�u��4.  �7��<�ZA��
 MGd/� + `c��BS�  �A/� b�o/� ��Z�A��2.VIIIX�8�	% �L/�  �A/� b�o/� �	� ��GAd/� D	EdS FG: .  

J.162_FVIII.2

IPAT LE

Ia Ib

IPAT LE

Ia Ib

  
 DOL��J.162/2.VIII P4��� � u�J�� t���� 9���  

O�3� f�h�/� ,): �M�%L4/� �L° e	B4% �CMTS �GA? F%�G4/ IPCablecom ���4�k� (������@ V" !�>� t���8 F8 �>/s8 
(IPAT) +���8 D	A� f,�8 f�h�� )CMTS ( +���8 ����� ��G8�(MTA) ¦8)8 +���8 ����� ��G8� (E-MTA).  

J.162_FVIII.3

MTA CMTSCM

Ic Ia

Access network (AN)

IPAT

  
 DOL��J.162/3.VIII P/ <�.��� �OJ  

 ����MTA 
���� 

 ����MTA 
���� 

�	
�
�
��  

(HFC)

�	
�
�
��  

(HFC)

�	
�IP�����  

��� ���V5

��
�� ����� ����

�	
�IP �	
�HFC
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�)*+� ? Ia = �7�8��	 �=�> K2�d q :���	 ;<��	 �<�2 Ib = K2�d q :���	 ;<��	 �<�2 LE �Ic = 0�� K2�d q :���	 ;<��	 �<�2 
Z����)	.  

3���8 MOB4o� !�>� �GAd/ �3,��8 &L� !�>�/� �GA?� #��OY7 #�)�B@ #�(RDT)�%)�	Z4/� ��7�)/� �/�)@ �%7�OB8 + .  
B4/�� �GAd	/ ��Z��S�� ����@��G/� �%7�IP �GAd/�� HFC��
� ���Z� ��d�� ��c�8 .  

 + `AS� �.�/� 0	' �3�>d/� ��OY�/� �	��/� ���oA@ �3�� ��GAd/� &L� C� M�%L4/� �L� ��4>%�ETS 300 324 . �L� b�4%�
 ��	-� �/�)A/� `@ f��/� �%�d4/� I3�� �Z%�� 0	' ����4/� M�%L4	/V5�� + ,)-� �.�/� 0	' �ZO	/  �A/� b�o/� ��Z 

ETS 300 324O',  #�MOB4oS� �Z8 �����4�� ��Z� + ���3 T�J�S� ��8)�	/.  
��'�Z%" C7 ��A	�@ e	B4% �O�3�� �	��± ����� )'��Y f�)�4��@ `��/� ��'�Z%" F8 �B��8 �'�O� M�%L4/� �L� t�B% 

@ ���<� ����4/� )'��Z/��7�?R�'�Z%"  `�7 �NCS.  
k� ��A	�@ e	B4% �O�3���7�?k�� ��$A�/� ��7�? t���S M�%L4/� �L� b�4% ��O��)/� IPCablecom IPAT �/��7 �\�� 

 (������@V5  �/�)A/� F8 �	AZ4o8V5 �	� V" =7�?" t���S� F8 �u��8 IPAT ��GS� V" E-MTA)%)] �	�%  #� e�A��
k�=7�?� ��Z� 0	' ���3 T�J�S�  �ZS� �����4�)²� ���7��G4/� ,)'� lA�/� =7�,� ��$A�/� =)8� ��<� �*�B8 .(. �O�

 t���O	/ �	��� M�%L4/� �L� FO$4%IPAT�/�)A/� ��A	�� r/� f�4�9�@ ��7�B?k� ��A	� X')/  V5.  

4.VIII   ��84NCS 	�
���
�� Dd�&�� V5 SCN  

 �	� �3�c" )�A/� �L� �^%=7�?" IPCablecom�� �7�� �
 �8�7 V" �)m �	 ³ (�����j	/ ��,�)'" ��¡ �c�4>8
NCS + IPCablecom��@�7�U� .  

k� ��A	����7�? (������@ �/��7 �� + =,7��/� =�u��S� ����BS� ����' M@�Z� &L� ��)mU� ��A	�� V5 SCN + �
 eo�/� [8 � ���" eo�NCS.  

�)*+� ? 	i- q ����)	 K�F���+ 1���	 �����	 
�~��)	 
���G� 1��+ 
	A�(~��	 �X�D� �B�A� �(�� /0F�	 Z�Bi��	.  

X�Z/� &L� I�E� b�4� I@�)4@ )%��4/� DEA�%����	-� ��7�,k� ��A	�48 �om �	%)@ X�Z@ ���)%��� �� =)m�/� �	�Gd� 7��" + .  

1.4.VIII  -�!���@ ]4 _3e  

 �/���/� v���"V5 "Establish �� "Signal"  ��'�Z%" C7 Mg� F8"Cadence-Ringing" [8 M@�Z� "SignalRequest" + 
 (�����j/�NCS:  

 
 S: <request code> 

k� �	� =�>?�=7�?@ �Z	B4S� =7�?R Cadence-Ringing D� ��@�7�U� cr(x).  
�)*+� ?H	 W��> "x" 4-� �W��>P ^20�	 NCS 3h	 ���0+ IPCablecom���" �E0�� � f� �x=g,s^+ 1N0+�9  0� 7) �0G� .( ,i- t�+�

��+�5 
����BH	� � ��E� �� �B�A��	 C= f� 
	X�>���IPCablecom.  

 7��BS� b�4%�V5 `@ `��/� ��'�Z%" ����� 0� 127k� �	� =�>? t�B� �/L/� �=7�? cr(x)@ i x = 0, 127 . +�
U��Oh� V5 ��E4/�@ `��/� ��Z%" C�G% cr(0)� 9 :/� FG� &L� F8 ��Z%" �;@ )%��49 %Z3� 9" ��'�Z #� �� �����/� I%�BO	/

��	-� ��7�,k� ��A	�48.  
1.1.4.VIII  -�!����� vqX -����� _�W���> C"��� -�!���@ %�1  

 ��GS� bOo��MTA ��E4/�@ `��/� ��'�Z%" X�Z@ )%��4/�@ ) F80 V" 127 ( |�<� `��/� ��'�Z%" ��¨ �u��� 5�6
@Z3� ��	-� �/�)A/� #���7�,k� ��A	�48� �����/� I%�BO	/.  

 (�)*� + ,���1.VIII��E4/�@ `��/� ��'�Z%" X�Y  .�Y�4/� M��4����� D	�S�@ ��.  
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 �)S�@ )%��4/� f�	%�0 V" 5000 ���8 M� ����
 0	' Q	� ����� D	�8 50����� :  

 	��w�J.162/1.VIII  P�> C"��� -�!���@ %�1 _�W��  

cr(x) t1 ,-.�  t2 , �*��  t3 ,-.�   t4 , �*��  t5 ,-.�   t6 , �*��  
0 1000 4000 1000 4000 1000 4000 

1 1000 500 1000 3500 1000 3500 

2 500 500 500 500 1000 3000 

3 500 500 1000  500 500 3000 

4 1000 500 500 4000   

5       

6       

7       

8       

…       

127       

2.4.VIII   _3e'4�/@��mJ"   

 �	�"=7�?"��$A�  " �/���/� �� F8"V5 "Establish �� "Signal" �	� M@�Z% =7�?" �	� [8 ��$A� =7�?" NCS.  
 �	� =�>?�=7�?"@ e	B4% �O�3 =7�?R D� ��$A� ps.  

k� �	� ��O	B8�=7�?D� �L� :  
•  lt  ��Z�A�� `B4% �
 �*�B8 V" Id�)  I>d� �u���V5�$A�/� �O�/ (�  
•  pd   �$A�/� =)8 V" Id�)=)m�� �$A� (��(�  
•  pr  ��$A�/� 7��G4/  8�/� M��>/� V" Id�.  

 C�4O�Z/��pd� prC�4%7��
  .�!"�2  ��GS� eA��� �X�Y �� f)Z� MTA =)'�Z/� + �° )%��4/� e@�o/� X�Z/� MIB ��GO	/ 
Z3� #�<� �*�B8 �� =�>d/�/ �$A�/� ��(lt).  

k� �	� e�A�� FG: ���O	BS� &L� V" �3�ck�@�=7�?k� �	� rO	By =7�?`4�/�4/� :  
•  rep  d� ��$A�/� ,)' V" I)��7��G4/�(�  
•  rpc   �%7�Z� `@ ��$A�/� ,)' V" Id�)k� ��%7��
=7�? em�Z3 .(  

k� XhB8���7�? �[Y��/� + �D� ��$A�/� ��7�?" (��8" (TO)D	% �O� (��8k� �O�Y ���3 ,)] C� FG: :  
to = pr × rep 

�9 % ��GS� ,)� C� f�	MTAk� �	� + (��8k� �O	B8 =7�?k� �	�/ �O��8 ��E4/�@ (��8k� �O�Y ���� �!" =7�? 
�7�*� . ��GS� F8 M� + &L� ��E4/�@ �O�Z/�@ )%��4/� �¡�MTA t���S�� IPAT.  

�:WJ��W7)% C�  t���S� IPAT ¦��� C�� �!" ��E4/�@ (��8k� �O�Y pr × repI�� MY�  #� F8180� ������ _x W7)% C� 
 t���S�IPAT ¦��� C�� �!" ��E4/�@ (��8k� �O�Y pr × rep F8 j�� 180����� .  
 ��7�?"�")B/� ��$A� )�/�� M�B>� "(em) �")B/� ��$A� ��Z?7 )�/��" (mpb) �O�� 0	' C�3�B� =7�?"M�� / [�Y)OO (

�=7�?" =I^Y (BR)���4/� 0	' .� 9 % ��$A�/� ,)' eA��(rep)k� �	� 0	' =7�? em .k� CR3 ��mU�@�=7�? em D� 
 ��$A�/� )' �%�Z� �O	B8 FO$4� C� FG: r/� �Z3(rpc) .k� �	�/ �8�9 ��$A�/� ,)' �O	B8�=7�? mpb.  
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1.2.4.VIII  ?�� �w�)� G.L�  

� �^% (�)*2.VIIIk� �� [8 ���Z�A�� FG: r/� �<� ��*�B8 I>d� =7�?e�A�4	/ ��O	BS� ��	@�Y�  . C�G� C� FG:�
 �%7��
 ��O	BS�(O) ��8��/" �� (M)�'��± ��  (F).  

 	��w�J.162/2.VIII P?�� �w�)� G.L�   

 ������lt  &'��� ��	
�� $%pd pr 
rep 

)�)*+�( rpc 

ir  ^2���9  TO O O O F 

lc ��*F� W�0� k*� ��V�2 W��>P TO O O O F 

lo �"D�8� W�0� k*� ��V�2 W��>P TO O O O F 

em )Z��8� (�� 
�V�2 ���D� OO F O F O 

mpb �� 
�V�2 
��>� ���D� BR O O O F 

nb �B��<+ ���+ ��V�2 W��>P TO O O O F 

np ��V�2 W��>P ��+ �BX�� ���<N TO O O O F 

rb C�G�	 �c��� �B��<�+ ��V�2 W��>P TO O O O F 

rp ��V�2 W��>P ��+ ��D=�� ���<N  TO O O O F 

�)*+� ?  ��*�)	"rep"���	A�P  (MANDATORY) ��*�	 ��	��*� :���	 ;<��	 C� W0ED� �����	 M2�I 	7P V5 . ��c��OPTIONAL 
 K�F���+ 1���	 ������	 ^�B ���	 	i- q)]2	 ����	 03.VIII ( 
�B����� �9 \	���	 Z�ID� f���XSoftswitch.  

2.2.4.VIII P�> ?�� -�w�)� %�1 -�w�)*� vqX -����� _�W��  

 (�)*� �^%3.VIII (�)*� + =,7��/� �<� ��*�By �Z	B4S� ��%)S�� ��E4/�@ X�Z/� 2.VIII . D� ��Y�4/� X�Y�
D	�S�@ �����.  

 	��w�J.162/2.VIII P?�� �w�)� G.L�  

 ������
lt 

&'���  
11����  

)�2	����  
3�45(� 6�( 

7	589�  
):1;�,<=>?;� 

���!@�( 

pd  
):1;�,<=>?;� 

���!@�( 

pr  
):1;�,<=>?;� 

���!@�( 

rep  
):1;�,<=>?;� 

���!@�( 

ir ��9 ^2� 25 Hz 

1±) (Hz  
Z��I 200 

5000-0) �(50  
200 

5000-0) �(50 

1 

5-1) �(1 

lc ��V�2 W��>P  
��*F� W�0� k*� 

� \4> � \4> 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 

lo ��V�2 W��>P  
�"D�8� W�0� k*� 

� \4> � \4> 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

5-1) �(1 

em )Z��8�(  
�� 
�V�2 ���D�  

16 kHz 13,5– dBm
�(

 

25–) OP  

15,2+ (dB  

150 

5000-0) �(10 

1000 

5000-0) �(10 

� \4>  

mpb 
��>� ���D�  
�� 
�c�2 

16 kHz 13,5– dBm
� (
 

25–) OP  

15,2+ (dB  

150 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 

nb ��V�2 W��>P  
�B��<+ ���+ 

� \4> 0 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 
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 	��w�J.162/2.VIII P?�� �w�)� G.L�  

 ������
lt 

&'���  
11����  

)�2	����  
3�45(� 6�( 

7	589�  
):1;�,<=>?;� 

���!@�( 

pd  
):1;�,<=>?;� 

���!@�( 

pr  
):1;�,<=>?;� 

���!@�( 

rep  
):1;�,<=>?;� 

���!@�( 

np �� ���<N�BX  
��V�2 W��>P ��+ 

� \4> 1 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 

rb ��V�2 W��>P  
C�G�	 �c��� �B��<�+ 

� \4> 1 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 

rp ��D=�� ���<N  
��V�2 W��>P ��+ 

� \4> 0 200 

5000-0) �(10 

1000 

5000-0) �(10 

1 

50-1) �(1 

�(   � ��� ���� 	
�� 
����dBm 	�������� ����� ������ ��� b-a	������ !"��#�� $�%&' 	��(�)� 	�������� 	*��+ � .  

3.2.4.VIII  �>�3�*� 5��6$�  

k�@ e	B4% �O�3 ��/�4/� ��)mU� �	� FG:��7�? �@�	�S� ��)mU� ��O	B8 �O��Y + ��g�7,R@ �/!� ���$A�/� (R) +  �	�
��	A4/�:  

•  oc  ���	OB/� (�O4�� F' ��	A4/� DEA�% Q�� V" Id�  
•  of  ���	OB/� Md3 F' ��	A4/� DEA�% Q�� V" Id�  
•  pc  �$A�/� (�O4�� F' ��	A4/� �A�% Q�� V" Id�.  

4.2.4.VIII  -�mJ��� G.L�  

 t���S� M@�Z% C� �¡MTA ��$A�/� ,)8� v��� ��I>d� V5��� [8 =,)BS�  �<� �*�B8 vNCSD	�S�@ ��,)8�   �����
Z3� #���	-� =7�,k� �� ��	-� �/�)A/� F8 =,)-� )%��4/� (��)*.  

1.4.2.4.VIII  -�mJ��� (�� G.L�  

 �O	BS� f�)�4��@ ����� D	�S�@ �$A�/� =)8 ,)]pd �¯)8 �$A� ,)] �(��S� M�A� 0	'� 200����� D	�8  @i:  
 
 pd=200 

=)8��  �$A�/������ .�!"�2   ��/��/� C��G/� ���3�%:WJ�� ��GS� eA�% C� MTA ­��� 0	' ��	
�, �� =�3�8 ��E4/�@ �O�Y 
 �<� �*�B8 �O	B8)1t) ( (�)*� �h��3.VIII.(  

2.4.2.4.VIII  TJ��� '4�( G.L�  

 �O	BS� f�)�4��@ ����� D	�S�@ lA�/� =7�, ,)]pr, ,)] �(��S� M�A� 0	'�  �¯)8 =7�1n@ ����� i:  
 
 pr=1000 

 p�,� ()By e	B4% �O�3 �Q�R3 ��4/�@�%50 �¯)8 =7�, + �%7�, �$A� ,)] �1n@ ����� i:  
 
 pd=500, pr=1000 

=7�,�  lA�/������� .�!"�2   ��/��/� C��G/� ���3�%:WJ�� ��GS� eA�% C� MTA 0	' ��	
�, �� =�3�8 ��E4/�@ �O�Y  
 �O	B8 ­��� �<� �*�B8)1t) ( (�)*� �h��3.VIII.(  
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5.2.4.VIII  �mJ��� 	���
� 5�6 G.L�  

 ��GS� j�MTA@�	�8 �/! C�G% �8)�' �$A�/� (�O4�� �)m F'  #�k� �	� +=7�? t���S� F' 7,�^/� (�U� IPAT 
�@�	�8 �$A� M� (�O4�� )�'� .��� �	O4G8 �$A� MG@ e	B4% �O�3 �)�� �L� F' �	A%�k� �	� =)8 (=7�? f��	4�� C�, �

 t���S� F8 ��3�c" ��	A� ��A	� �)Z�IPAT.� 9 % ��GS� ���g F8 M���4S� e�A�4/� 0	' �)�� �L� �d���sMTA.  
 D� �$A�/� (�O4�� �)m �	� =�>?�pck� �	� + W7)�� �=7�? ��	OB/� (�O4�� �)m 7��J 0	' �oc.  

6.2.4.VIII  �� -�mJ" ����� G.L��)  

 ��GS� f�Z% )B/� ��$A� �%�Z� �)mMTA@�	�8 �/! C�G% �8)�' Q@ 7�A
k�@  #� �	� +=7�?" )' ��$A� )�/�� M�B>� 
 ��$A� )' �%�Z� �O	B8 [8)rpc (�%�>� IJ . )B/� ��$A�/ ��GS� )' ���3 �	A% =�8 M� + �)�� �L� F' ��	A4/� X4%�

��$A�/� )' �%�Z4/ �Z	�S� �O�Z/� ./��� ��GS� )' �Ac )�B% �)�� )�MTA�>� 0	' )B/� ��$A�/ .� 9 % )B/� FO$4
 ��A	� �;@ =)/�S� ��$A�/�=7�?" )' ��$A� ��Z?7 )�/�� )mpb.(� 9 % ��$A�/ M���4S� )�/�4/� 0	' �)�� )�/�� ��s

)B/� ��$A� �%�Z� �)m F' em�/� ��	A4/� 0	' 9� )B/� .9�  t���S� M��% C� f�	%IPAT)%)g ��	A� �	� #�.  
 D� )B/� ��$A� �%�Z� �)m =�>?�mpr .)B/� 0	' ��	A4/� MO4d%� .(��8:  

 
 O: mpr(10) 

7.2.4.VIII   0JO�� CJ�V5  

 �AG/� `A8 MOB4o%V5k� ��8�	B8 �^�' + =7�? ��$A�/� (Pulsed-Signal IE) ( )B/� M�B>� ��8�	B8 �^�' +�
(Enable-Metering IE) .�4% �����	-� �/�)A	/ b (LE) !�>�/� �GAd/ `A� C� �8 �!"k� �A� �¡ C�� =7�?�%7�*� ��$A�/� .  

 C��A/ �AG/� `A8 f�)�4�� �¡��8 �!" �/��7 �	AZ4�� �!"�� ��<� (��m� �IE� �!" �GA? + �Y��� ��$A�/� )�/�� C�� 
SIGNAL C��)�� C�L� [Y� �!" �� ���	-� �/�)A/� F8 =)%)g p��o/� 0	' . )B/� ��$A�@ e	B4% �O�3 |�
 MGd@ X�8 �L��

r/� ��GAd/� lB@ +9  �p�)�/� �%�] )B@ )B/� ��$A� ���3 M��.  
 F8 M���7 F' Xg�� �<� �/�m + I�E� ��)m F' �h�/� lE@ )B/� ��$A� M��� C� ��
� ��GA? + �7��$/� F8�

 �/�)@ F' �\�� ��I�E� �� ��	-� �/�)A/� 7�AB/�(TE).  
D� �AG/� `A8 ��I>d��:  

•  00  ��A� 9  
•  01   �/��7 �g�y Q@ ��Oo8 �A�V5.1 SIGNAL���	-� �/�)A/� F' =7,�� )%).4/� �Z@��   
•  10   �g�y Q@ ��Oo8 �A�=7�?"�7�AB/� �/�)@ F' =7,�� )%).4/� �Z@�� �
   
•  11   �/��7 �g�y Q@ ��Oo8 �A�V5.1 SIGNAL%).4/� �Z@��  �� ��	-� �/�)A/� F' =7,�� ) �g�y=7�?" 

7�AB/� �/�)@ F' =7,�� )%).4/� �Z@�� �
.  
k� �A� 7��
�=7�?9  % (�����j/� (�B3 �_ 0	' M@�ZNCS .(��S� M�A� 0	'�� �	� e�A�4/ Q�R3 =7�?"FO$4%  

"9 �A� "k� �%�B� �¡=7�? ��;@ =7�?"" =I^Y" e�A�4/� �=7�?" [8 "o8 �A� �g�y Q@ ��O=7�?"�
   �Z@��
7�AB/� �/�)@ F' =7,�� )%).4/�"k� �%�B� T�g� f�	%=7�? ��;@ =7�?"" (��8" ." �A/� M�Ed4/� ���JU�  `@

(�����j/� V5 (�����j/�� NCS (�����j/� ��	� MAZ% NCSk� t�B�� ��7�? (�OB4�9� ��c��43� ­��� 0	' 
�,�B/�.  

$4/� �L� 0	' �	E4	/� (�����j/� [8 T7�NCS t���S� 0	' �¡ IPAT C� "�o¡ " (�����j/�NCS[8  (�����j/� V5 
 �AG/� C��@ (�AZ@V5 M���7 F8 �O��S� �'�O}� L�>��� NCSQ�3 T�J�S� I�;4/� e�Z.4/ .  
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1.7.2.4.VIII  ` 0J
  

 =�>d/� (�AZ4�� )�'V5 "00"% C� �¡  )¢/� t���S�IPAT �/��7 �*�B8 �<� NCS ��GS� V" �Am�^S� MTA . �¡�
 ��GS� L>�% C�MTAF' �h�/� t�^@ M�%L4/� �L� + ,)-� �.�/� 0	' �Am�^S� �<� �*�B8  ��I�E4/�  �� �<� �/�m +

k� M���7��7�? ��	-� �/�)A/� F8 ��3�ck�  n IPAT.  
2.7.2.4.VIII   ���&4 _��y 0J
V5 SIGNAL���N��� ��>�&   

 t���S� )%��� �¡ �/��� &L° e	B4% �O�3IPAT ZAo8 #� �/���@V5 SIGNAL �Am�^S� ) �(��S� M�A� 0	' )�B@ t��
"�'�Oo/� ,�B8.("  

 =�>d/� (�AZ4�� )�'�V5 "01" t���S� �)A% C� �¡ IPAT �/��7 (��� �AY��8 V5 SIGNAL #�ZAo8 �° ,��S� �Am�^S�.  
 ��GS� L>�% C� �¡�MTA M�%L4/� �L� + ,)-� �.�/� 0	' �Am�^S� �<� �*�B8.  
 �/��7 (�AZ4�� )�'�V5 SIGNALZAo8 �° ,��S�  #� t���S� 7)^% C� �¡IPATk� p�E/" �/��7 =7�?  �Am�^S� ��$A�/�

) �h��5.4.VIII ( ��GS� V"MTA.  
 �¡� �,�% C� ��GS�MTAk� p�E/" �/��7 0	' =7�?�^S� ��$A�/� M�%L4/� �L� + ,)-� �.�/� 0	' �Am.  

3.7.2.4.VIII   _��y 0J
'4�/@4�J)�� ����> #! '4(�� ���N��� ��>�& ?�   

 t���S� )%��� �¡ �/��� &L° e	B4% �O�3IPAT ZAo8 #� �/���@=7�?" �<� �*�B8 NCS �Am�^S� )M�A� 0	'  �(��S�" �'�w
=,�B8.("  

 =�>d/� (�AZ4�� )�'�V5 "10" t���S� �)A% C� �¡ IPAT �/��7 (��� �AY��8 =7�?" �<� �*�B8 NCS�  �° ,��S�
ZAo8�#� ��GS� F8 MTA.  

 ��GS� L>�% C� �¡�MTA (�����j/� + ,)-� �.�/� 0	' �Am�^S� �<� �*�B8 �/��7 NCS)  �(��S� M�A� 0	'" �'�w
=,�B8.("  

 �<� �*�B8 �/��7 (�AZ4�� )�'�NCSZAo8 �° ,��S�  #� t���S� 7)^% C� �¡IPATk� p�E/" �/��7 =7�?  �Am�^S� ��$A�/�
) �h��5.4.VIII ( ��GS� V"MTA.  

 �¡� �,�% C� ��GS�MTAk� p�E/" �/��7 0	' =7�?M�%L4/� �L� + ,)-� �.�/� 0	' �Am�^S� ��$A�/� .  
4.7.2.4.VIII   ���&4 _��y 0J
V5 SIGNAL ��>�&  _��y �M ��3z� ����J�� #! '4(�� ���N���'4�/@ ?� 

�>�&4�J)�� ����> #! '4(�� ���N��� �  

 t���S� )%��� �¡ �/��� &L° e	B4% �O�3IPAT ZAo8 #� �/���@V5 SIGNAL �Am�^8 � �/���@=7�?"  �<� �*�B8NCS 
 �Am�^S�) )�B@ t�� �(��S� M�A� 0	'"�'�Oo/� ,�B8 "7�A' �/�)@�" �'�Oo/� =,�B8.("  

 =�>d/� (�AZ4�� )�'�V5 "11" t���S� �)A% C� �¡ IPAT �/��7 (��� �AY��8 V5 SIGNAL ZAo8 �° ,��S� #� �/��7�
=7�?" �<� �*�B8 NCSZAo8 �° ,��S�  #� ��GS� F8MTA.  

 ��GS� L>�% C� �¡�MTA�.�/� 0	' �Q�/" �8)Y �!" ��Am�^S� �<� �*�B8 �/��7  (�����j/� + ,)-� NCS)  0	'
 �(��S� M�A�"�'�3�8 �'�w.("  

 �/��7 (�AZ4�� )�'�V5 SIGNALZAo8 �° ,��S� �#� �M �<� �*�B8 �/��7 NCS ��GS� F8 MTA�  7)^% C� �¡
 t���S�IPATk� p�E/" �/��7 =7�? �Am�^S� ��$A�/� ) �h��(5.4.VIII ��GS� V" MTA.  

 �¡� �,�% C� ��GS�MTAk� p�E/" �/��7 0	' =7�?L� + ,)-� �.�/� 0	' �Am�^S� ��$A�/�  �M�%L4/�.  
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8.2.4.VIII  4��O��� CJ�  

 )B/� M�B>� ��8�	B8 �^�' + 7��G4/� `A8 MOB4o%(Enable-Metering IE)�Z3  . �/�)A/� &��� + 7��G4/� `A8 M��%�
A� )' �%�Z� [8 !�>�/� �GA? V" ��	-� F' �Y�4/�@ �� �{�8���U� ��$A�/� )' e�A�� �	���y !�>�/� �GA? ��	G4/ ��$
 + ,)-� ,)B/� e�A�� X4% �8)�' ��/!-�mJ��� �! �����.  

7��G4/� `A8 I>d�:  
•  00  ���$A�/� )' �%�Z� + ,)-� ,)B/� e�A�� X4% C� )B@ ��$A�/� e�A�� F' �Y�4/�  
•  11  @ ��$A�/� e�A�� �	���8���	-� �/�)A/� F8 =)%)g ��O�	B� MAZ4o� �� p�)�/� M^>% C� V" ()BS� �>�  
•  01  �³�7�U� (�OB4��/ ��
�  
•  10  ³�7�U� (�OB4��/ ��
�.  

 �<� �*�B8 ��	��em ��E4/�@ k� e�A�� M>G%=7�?� =7�?RM�� / t���S� ��>Y�% C� V" [�YIPAT . t���O	/ FG:�
IPAT�	o/� ´�	@  ��	A� �	� W�7,R@ �/!� ��$A�/� )' �%�Z� + ,)-� ,)B/� V" (���/� )�' ��$A�/� p��" + M�O4S� �

k� [�Z/ ¦8)8=7�? em)  �h��(5.4.VIII.  

3.4.VIII  -�mJ��� 4��O� G.L�  

 t���S� M@�Z%IPAT  �A/� b�o/� ��$A� )' V5 7��G4/� �O	B8 [8 �?�A8 �_ 0	' (rep) NCS �O��Z/�.  
Z3� �O	BS� &L° )%��4/� �¡� #� (�)
	/2.VIII .��$A�/� �7��G4/ ��E4/�@ �O�Y )g�� 9�.  

 �)*+�? 
	X�>�P KdDr V5 �	0=��	 ���N "0"�#�$ Qw  . L	0<)	 Z����	 	7P�IPAT�*Y  f� ��*�	 ��	���	 C�V5�	0=� ���N S�  = 0� �9 
 L	0<)	 t����B �WXDdD� QwIPAT�+ �(��  �	0=� ���"1".  

 (���"��$A�/� ,)'" ��8�	B8 �^�' + �V5k� |�^¬ =7�? ��$A�/� (V5 Pulsed-Signal IE) F8 (�� �5 ��4@ .
 F8 �° ��OoS� X�Z/� �)8�1 V" 31 . ��8�	B8 �^�' +�V5)B/� M�B>� |�^¬  (V5 Enable-Metering IE) b�4� 

 ��� �A����" 7��G4/� `A8= 00"� "�Z���$A�/� )' �% "#�$%� �>���8 ",)' " F8 ,�)�"��$A�/� ." )' �%�Z� (���
 F8 (�� ��$A�/�12��� �)8 D�E% ��4@  #� F81 V" 4095 . �)S� + C�G� C� FG: ��$A�/� 7��G� �O�Y C� `m +�

31..1  �@ b�o@ e	B4% �O�3 �Z3 V5S� µ��� 0	' ��)%)] FG: ��$A�/� ��7��G� CR3 � �)4095..1Q	O�;@ .  

4.4.VIII  -��3)*� 	��)�&�  

k� �	�/ �3���S� ��O	BS� [�\=7�?�3���S� �<� ��*�B8 [�\ 0	' eA��� ��$A�/� .  
 t���S� �3�% C� �¡�IPATO�Y  #���7��G4/� ,)'� ��$A�/� 7��G4/  8�/� M��>/�� �$A�/� =)S.  

B/� ��$A� + �����/� ���%�A4/� =�'��S� ��GS� )%��� X4% �)MTA�h� ��o�9�� 7��G4/�@  #� �/���/� + �O��8 �� I3�� f)B/
  �A/� b�o/� F8 =,7��/�V5 .t���S� ,)� C� �¡� IPAT `AS� ��Z%k� �� V" ,��4�9�@ ��$A�/� 7��G4/  8�/� M��>/�

  �A/� b�o/� �/��7 +V5 ��GS� ,��% C�� MTAk� �	� + �=7�? �  8�/� M��>/�@)����� D	�S�@.(  
 ��8�	B8 �^�B/�V5 ��o�/� + �)B/� M�B>� |�^¬ V5-2000()BS� �O�/ (�� � .�,�)B� �� �L�� . Xg�4% C� �¡�

t���S� IPAT �BA�� �Q@ &)%��� q�8 ­��� 0	' ������ D	�S�@ =�u��8 X�Y V" =,)BS� X�Z/� �	4¨ ��	-� =7�,k� ��A	�4S.  
 t���S� MOB4o% C� FG:�IPAT��4dS� �< ��$A�/� F8 �@�� ,)' )�/�� Mg� F8 ��$A�/� 7��G4/ F8�/� M��>/� .  

5.4.VIII  �� ��W�@'4�/��mJ���   

�h� #�k� XhB8 CU��7�? ��$A�/� ��7�?" �T�	�8 �)m �� �d� )�' 0��� ��R3 �(��8"  ��	
�� 
����� ��
�����(pc).  
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 V" �3�ck�@�k� [�\ p��" ��	-� �/�)A	/ FG: ��/!��7�? �	� (��7R@ �Y� �� + ���d�/� ��$A�/� =7�?"´7�3 .  
 e�A�� ���G: ��	-� �/�)A/� C" 5�m���7�?"F8��48 �_ 0	' ��4d8 �
 0	' =,)B48 ��$A�  ) )' �$A� �(��S� M�A� 0	'

eA�� ��
� �
 �*�B8� ��)�/�� �7�g( t���S� CR3 �IPATM�� �
 �*�B8 p��" Q�G: / �*�B8 �8� ����4@ [�Y
=,)� .k� p��k (��8 C�G% C� FG:�=7�?D	% �O� �ZA�S� ��$A�/� :  

 
 S: E/ps(em(-)) 

6.4.VIII  �� 	���
� 5�6'4�/��mJ���   

 ��GS� j�MTA t���S� IPATk� (�O4�� �)m F' =7�?�@�	�8 �$A� M� MO4G� �8)�' ��$A�/� .  
 D� �$A� (�O4��@ e	B4% �O�3 �)m �	� =�>?�pc.  

7.4.VIII  �� DL� 5�6'4�/��mJ���   

 ��GS� j�MTA t���S� IPATk� Md3 �)m F' =7�? �	� �� Md>% �8)�' ��$A�/� =7�?" (�O4�� e�Z] + ��$A� 
k�=7�? ��	OB/� Md3 �O	B8 ���� �!" �"of"�@�	�S� ��)mU� �O��Y + �g7,� )Y  . �	� Md>% )Y�=7�?" �U ��$A� 

 �	� �� Md3 V" �,s% )Y �A�=7�?"��
� .  

8.4.VIII  _3e'4�/@��d�(  (steady-signal) 

A	� M@�Z% #�k=7�?�O��,  V5 "Establish" �	� =7�?" NCE�O��, .  
 �	� =�>?�=7�?"D� �O��,  ss.  

k� �	� �O	B8�=7�?D� �L� :  
•  it `B4% �
 �*�B8 V" Id� ��Z�A�� ) I>d� �u���V5k� �O�/ =7�?�O��)/� .(  

 ��	-� �/�)A/� �8;� C� V" �*�BS� 0	' ¶�>�� ��¡�V5=)%)g �*�By .  

1.8.4.VIII  ?�� �w�)� G.L�  

 (�)*� + =,7��/� �%�>d/� ��O	G/� (�OB4��@ �<� ��*�B8 �>d�4.VIII.  

 	��w�J.162/4.VIII P�� -�J3e G.L� -�4�/��d����   

 ������lt hg;zt 

fb  �B��<+)��*�a (�BX��  
lc ��*F� W�0� 

lo �"D�8� W�0� 

nb �B��<+ ���+ 

np �BX�� ���<N 

rb C�G�	 �c��� �B��<+ 

rp ��D=�� ���<N 

2.8.4.VIII  ?�� �w�)� ���S�  

9  %�h� )%��� �� f�	 #� ��O� X�Y C�)@ �
 �9�m &L� CU),�� �� ��Y����o�� �� ,.(  



 

  �������  (2005/11)  ITU-T  J.162 193 

9.4.VIII  �! -�mJ" �����  

 �	� (�AZ4�� )�'=7�?"" )' ��$A� )�/�� M�B>� "ps(lt=em(+)) eA�% C� �¡ � ��GS�MTA 0	' )' �$A� (�� 
7�3 �����4�9��#���$A�/� 7��G4/  8�/� M��>/� �O	B8 �O�Z@ =,)� ���8� M���>@ ��/�4/� )B/� ��$A� �/! )B@ eA�% C��  pr �

!"k� �	� + =�3�8 ���� �=7�?=,��S� �O�Z/� �� �.  
 ��GS� M���% C� �¡�MTA �	� MAZ4o% C� V" )B/� ��$A� )�/�� =7�?"" )' ��$A� )�/�� ,�«" "ps(lt=em(-)) �� �

 �	�=7�?"´7�3 .  
 �	� W�7," FG:�=7�?" )' ��$A� �Z?7 ps(lt=mpb) �	� + =7�?" MB>% #�$%�B/� ��$A� )�/��  X�7 e�A�� M�8 �)

���p�)� 0	'  . eA�% C� �¡ �L� �)� �8)�'� ��GS�MTA��	O�;@ ��3��/� ��Z�/� 0	' )B/� ��$A� �Z?7  + �)A% © �
�%,�B/� )B/� ��$A� )�/��.  

�h�� #� CU=7�?"k� �� F8 D� )B/� ��$A� �Z?7 ��7�? �	�/� + =,)-� ��$A�/� [�\ CR3 =I^Z/� (rep=n)¡  C� �
eA���Z?�/� p���� �'�Oo/� ��4dS� ,�'� �!" �m .  

 �	� 7)^% )Y�=7�?" ��4dS� F8 p��g" C�Ao�� + L
s% DG/ �(��S� M�A� 0	' ��/!� 7�g p�)� p���� )' ��$A� �Z?7 
X���4	/ [c�
 . e	B% C� �¡ �L� �)� �8)�'� ��GS�MTA �	� eA�%� �%,�B/� )B/� ��$A� )�/�� =7�?"7  �Z?

)B/� ��$A� . ��GS� ��;4o% C� �¡ �/! )B@�MTA �	� �)Z� f��	4�� C�, �%,�B/� )B/� ��$A� )�/�� " )�/�� M�B>�
)' ��$A� " t���S� F8 )%)gIPAT . t���S� L
;% C� �¡�IPAT p���� �)Z3 �%,�' )' ��$A� �� C�Ao�� + 

�<� )B/� + =,�Z>S� ��$A�/� W�7,R@ �/!� �Z?�/��Z?�/�@ |.  
%7��
 FGOS� F8� #� t���S� W7)% C�IPAT ��$A� )' �%�Z� �O	B8 (rpc)  �	� [8=7�?" )' ��$A� )�/�� M�B>� 

(em).  �%�>� IJ �O	BS� &L� C�G� �8)�'�)rpc=n�  5�m1=n V" x(%� )¢/� ��GS�MTA  0	' �)' ��$A� �%7�Z�
��$A�	/ &)' ���3 M^% =�8 M� + ���E�	A� MG? �O�Y V" rpc . ,�)' �Ac )�B% �)�� ��	A� )�/���rpc �>� 0	' 

% 5�6·/� ) �O�Y ���3 M^� ���3 X4% =�8 M� + �%�Z�rpc V" "n" . ��A	� ��)/�� )' ��$A� �� )B/� �L� FO$4% 9�
=7�?" )B/� ��$A� �Z?7 (mpb).  

5.VIII  -{�OL���> ���S���  

1.5.VIII   Y�O*�MTA  

S� )%��� �¡ ��GMTA�<� ��*�B8 F8 �*�B8 MG/ ����@��� ��O	By  . �p�$4Y9� �om ���O	BS� &L� FO$4��
 7��G4	/ ()B8 0^Y�� ���$A�	/ ��' ¸,�� �,,�4/�� ���o�9�)��$A�/� `@  8� M��3 ¸,� .( F8 (��)*� �h��1.VIII 

 V"3.VIIIM���>4/� 0	' ����/  .�O	BS� &L� (�OB4�� `B4%� ��82   M���7 + �<� �*�BS =,)� X�Z@ )%��4/� X4%
 �A/� b�o/� V5.  

2.5.VIII   K���*�IPAT  

 t���S� )%��� �¡IPAT �$A�/� �� I>d� M@�Z4@ V5 �$A�/� �� I>d� [8 �¯)8� NCS����� D	�S�@ �¯)8 ��Y���  .
Zo48 )%��4/� �L� C�G% C� �¡� #��)A/�@ |�<� )%��4/� [8	-� �/��	-� =7�,k� ��,�?7" [8� ��.  

6.VIII NCS ��>�4�$� ?�� ��84 %!(  

1.6.VIII  ��1��  

 ��3��/� ��Z�/� e�Y)� �8� b�4%)AUEP (NCS ��GO	/ MTAk� F' 7�A
k� ��7�?��O')% r/� .  
,7� #� �8� 0	'AUEP ��GS� 0	' �¡ �MTA%� X')% �L/� � #�+ =,)BS� �%�d4/� ��A	� F8 QO', F	B% C� �M�%L4/� �L� 

 �8��/� &L�"��@�7�U�) " =�>d@ =�OoS�"E".(  
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e�Y)4/� (,�A4/ (��8:  
 
 AUEP 1232 aaln/1@rgw.mso.net 
 F: A 

 ��GS�MTA,�% :  
 
 200 1232 OK 
 A: a:PCMU, 
 p:30-90, 
 v:L;E, 
 m:sendonly;recvonly;sendrecv;inactive, 
 DQ-GI,SC-ST, SC-RTP: 00/51;03 

 �� `48��	/ X�S� ��o/��"v:L;E" �<� �8��/ X')/� V" Id% �L/� NCS (L) ��@�7�U� �<� �8��/� (E).  

2.6.VIII  ��-�4�/ ��!�*� G| P ]{!�� PICS  

 f�h� �^�8 ,��Z/ C��@ �L�)�����@ �� ,�4' (;�
 �/�m ��/�.  
 F' C�'k� + ����L% C� ��
4�S� �,7�8 0	' �¡� (������@ L�>�� �Z@��8) C�'k�PICS( �� ���
4�y e	B4% �O�3 �

��7�?"9  k� F8 ���O')%��7�?M�%L4/� �L� + =,7��/� .  
 �%�d4/� �3�%�NCS�!" ����*� ��	OB4o% M���4	/ �	��� 2  7,�Y FG% #�k� �� X', 0	'=7�? ,7 =,�'k �T�	�S� "=7�?" 

�O')8 IJ) " ;�<� =�>?513(.  
 (��S�1:  

  CMS ← MTA) )' ��$A� �Z?7 �	�%:(  
 
 RQNT 9915 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
 X: 2255 
 S: E/ps(lt=mpb, pd=500, pr=1000, rep=5) 
 R: oc, hu, hf 

  MTA ← CMS) �	�/� l3�%:(  
 
 513 9915 Unsupported Signal in Signal Request 

 (��S�2:  
  CMS ← MTA) 	�%=�3�8 ��E4/�@ X�Y f�)�4��@ )' M�B>� �(:  

 
 RQNT 9915 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
 X: 2255 
 S: E/ps(lt=em(+)) 
 R: E/pc, hu, hf 

  MTA ← CMS) �	�/� l3�%:(  
  
 513 9915 Unsupported Signal in Signal Request 
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7.VIII ���" ���� �3}�M  

1.7.VIII :!���@ C"4  

1.1.7.VIII ��&�&$� C"��� -�!���� :!���@ C"�> ���" ����  

A	� e3)4/� �L� `A% #���o@ `�7 ��Z%" e�A�4/.  
(1   ��	-� �/�)A/� W7)�V5 �	� =7�?" t���S� V" �/��7 + D'�Z%" `��/ ��$A� IPAT.  
(2   t���S� (��IPAT�����" �>dS� D'�Z%k� `��/�  #� `@ �%�d' �O�Y V"0� 127.  
(3   ��d' ,)' V" ��	%�] q D'�Z%k� `��/� �O�Y C� ���43�@"0":  

 
  RQNT 500 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  S: E/cr(0) 

(4   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 500 OK 

(5   ��GS� 5.A%MTA �%�B4/� F' `��/�@ )%��4/�@ |�<� Q/�)g + cr(0)4/  QZA�%� `��/� ��Z%k� `��/� ,,�
 `3���S� 0	'b-a �<� ,�g�/ 1/aaln  ��GS� 0	'MTA.  

   ��GS� �d4G% C� V" ��Z%k� �L� �O4o%MTA�'�Oo/� [37  n M���4/� [@�4� �)A% L�)�'� NCS�,�B/� n �� 
 t���S� 7�d% C� V"IPATM^3 �/��7 .  

2.1.7.VIII  :!���@ C"4 P� I�J�� ��W" C"4 ~���@ �\J�)  

 (�OB4�� �L� p�)�/� e3)� `A%=7�?" �� F8 ��$A� "��U� `��/� " I3�4/ `�7 ��Z%" ��AZB%"Q�A�� �OE� "��Z%" ���	%`�7 .  
(1   ��	-� �/�)A/� f)Z�V5 �	� =7�?" �� F8 ��$A� "��U� `��/� " t���S� V" �/��7 + �$A� =)8 �� [8IPAT.  
(2  S� (�� t���IPAT �� "��U� `��/� " �O�/� V"ir NCS 1t (�O4�� F' ��	A4/� �	�%� ��$A�/� =)8 �O�Y [8 �

��	OB/�.  
 
  RQNT 510 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 000691 
  S: E/ps (lt=ir, pd=200, rep=1) 
  R: oc 

(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 691 OK 

(4   ��GS� 5.A%MTA �%�B4/� F' `��/�@ )%��4/�@ |�<� Q/�)g + ir ��U� `��/� =)8� ��U� `��/� ,,�4/ 
)pd=200 �¯)8 `�7 �Z?7 F' �>o� 200�����  ( `3���S� 0	' QZA�%�b-a �<� ,�g�/ 1/aaln  0	'

��GS� MTA.  
(5   ��GS� ,�% ��U� `��/� (�O4�� )�'MTA��@ ��	O' (�O4�� �/�.  

  NTFY 1298 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 691 
  O: oc(E/ps(ir)) 

   ��4>% �L� C� §m9"��@�7�� �
 �8�7 " t���@ =�Oo8"E" . �8��/� &L� ���� �!" �8��/� X�� (�>J" FG:�
��E4/�@ �8��/� D�.  

(6   t���S� �	A%IPAT ��	-� �/�)A/� V5@ �7�?R=�	O4�� �$A�/� C� �.  
(7   ��	-� �/�)A/� W7)�V5 �	� =7�?" t���S� V" �/��7 + ��$A� ��� `�7 IPAT.  
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(8   t���S� (��IPAT�����" �>dS� D'�Z%k� `��/�  #� `@ �%�d' �O�Y V"0� 127.  
(9   ��d' ,)' V" ��	%�] q D'�Z%k� `��/� �O�Y C� ���43�@"0":  

 
  RQNT 520 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 699 
  S: E/cr(0) 

(10   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 520 OK 

(11   ��GS� 5.A%MTA �%�B4/� F' `��/�@ )%��4/�@ |�<� Q/�)g + cr(0) QZA�%� `��/� ��Z%k� `��/� ,,�4/ 
 `3���S� 0	'b-a �<� ,�g�/ aaln/1 	' ��GS� 0MTA.  

   ��GS� �d4G% C� V" ��Z%k� �L� �O4o%MTA�'�Oo/� [37  n M���4/� [@�4� �)A% L�)�'� NCS�,�B/�   n �� 
 t���S� 7�d% C� V"IPATM^3 �/��7 .  

3.1.7.VIII  :!���@ C"4P���)� �\J�)� I�J�� ��W"  ^�3&,> -"'(�)*� �!����� "C"4 ~���@ �  

�7" e3)4/� �L� `A% T�	�;@ ����B8 (�"=,�BS� �'�Oo/�"Am�^48 #� `�7 [8)CLID.(  
 �%�d� ��OE� eAo� `�7 �Z?7FSK ��	-� �/�)A/� ��)/�� V5a `�7 ��Z%" e�A�� &L� �%�d4/� ��OE� �ZB%�.  

(1   ��	-� �/�)A/� f)Z�V5 �	� =7�?" �� F8 ��$A� "��U� `��/� "S� V" �/��7 + �$A� =)8 �� [8 t���IPAT.  
(2   t���S� (��IPAT �� "��U� `��/� " �O�/� V"ir NCS 1t (�O4�� F' ��	A4/� �	�%� ��$A�/� =)8 �O�Y [8 �

��	OB/�.  
 
  RQNT 530 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 777 
  S: E/ps (lt=ir, pd=200, rep=1) 
  R: oc 

(3   ��GS� �Bd%MTA �	� f�4��@ k�=7�?.  
 
  200 530 OK 

(4   ��GS� 5.A%MTA �%�B4/� F' `��/�@ )%��4/�@ |�<� Q/�)g + ir ��U� `��/� =)8� ��U� `��/� ,,�4/ 
)pd=200 �¯)8 `�7 �Z?7 F' �>o� 200�����  ( `3���S� 0	' QZA�%�b-a �<� ,�g�/ aaln/1  0	'

��GS� MTA.  
(5  ��U� `��/� (�O4�� )�' ��GS� ,�% MTA��	O' (�O4�� �/���@ .  

 
  NTFY 1298 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 777 
  O: oc(E/ps(ir)) 

   ��4>% �L� C� §m9"��@�7�� �
 �8�7 " t���@ =�Oo8"E" . �8��/� &L� ���� �!" �8��/� X�� (�>J" FG:�
��E4/�@ �8��/� D�.  

(6   t���S� �	A%IPAT�)A/�  ��	-� �/V5@ �=7�?R�	O4�� �$A�/� C� �.  
(7  � �/! )B@ )¢/� ��	-� �/�)A/�V5 ��OE� FSK �����4��/ µ���/� + aaln/1.  
(8   ��GS� 5A%MTA ��OE� FSK �)�	Z4/� D>���� �<� 0	' µ���/� + )POTS ( D	��O4/�aaln/1.  
(9   ��	-� �/�)A/� D'���V5 �	�8 200 �%�� F8 �����  ��OE�FSK)  ���)/� �����4?9�@ p�3�	/

/i ETSI EN 300 659-1 (� )¢/� �	� ��)B@=7�?" t���S� V" �/��7 + ��$A� D'�Z%" `�7 IPAT. 
(10   t���S� (��IPAT�����" �>dS� D'�Z%k� `��/�  #� `@ �%�d' �O�Y V"0� 127.  
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(11  V" ��	%�] q D'�Z%k� `��/� �O�Y C� ���43�@ ��d' ,)' "0":  
 
  RQNT 540 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 778 
  S: E/cr(0) 

(12   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
  200 540 OK 

(13   ��GS� 5.A%MTA �%�B4/� F' `��/�@ )%��4/�@ |�<� Q/�)g + cr(0) QZA�%� `��/� ��Z%k� `��/� ,,�4/ 
`3���S� 0	' b-a �<� ,�g�/ aaln/1  ��GS� 0	'MTA.  

   ��GS� �d4G% C� V" ��Z%k� �L� �O4o%MTA�'�Oo/� [37  n M���4/� [@�4� �)A% L�)�'� NCS�,�B/�   n �� 
 t���S� 7�d% C� V"IPATM^3 �/��7 .  

2.7.VIII  _3e'4�/@��mJ"   

1.2.7.VIII   _3e'4�/@'��)�� �6��.� '�6�� �mJ�� ��mJ"   

(1   �	� ��	-� �/�)A/� W7)� V5=7�?" t���S� V" �/��7 + =��B/� �m�4>8 ��$A� IPAT.  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS� #� F8 �8)ZS� ��O	BS� V" ,��4�9�@ �$A�/� =)8� �<� �*�B8 ,)��

%� ��/�)A/� )¢/� �	�=7�?" NCSO��8 #�.  
 
  RQNT 525 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 795 
  S: E/ps(lt=lo, pd=200, rep=1) 

(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 525 OK 

(4   ��GS� eA�%MTA �¯)8 �m�4>8 =��' 200��4dS� !�>� �
 0	' ����� D	�8 .  

J.162_FVIII.4

LEIPDTMTA

2: RQNT(S:ps(lt=lo, pd=200, rep=1))

3: 200 OK

  
DOL�� J.162/4.VIII P _3e �/@'4��mJ"   

2.2.7.VIII  '4�/@��J�� ��! 7{�&`�> 4�)/@ j� ��mJ"   

 �	� �L� p�)�/� e3)� `A%=7�?"k� e�A�� p)@ )�' f�4�9�@ 7�B?k� �/�)A/� Q�3 �A	� �=,)B48 ��$A� [8 ��$A� =7�? 0	' 
��4dS� !�>� �
.  

(1  ��	-� �/�)A/� �	�� V5 7�B?"� =,)B48 ��$A� ��! �m�4>8 =��'#� 9�@p)A/� )�' f�4�.  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS� #� V" ,��4�9�@ lA�/� =7�,� �$A�/� =)8� �<� �*�B8 ,)��

%� ��/�)A/� F8 �8)ZS� ��O	BS� )¢/� �	�=7�?" NCSO��8 �#� �/�)A/� F8 f)ZS� ��$A�/� ��7��G� ,)' �/! + �y 
��	-� V5 . C� �¡�"��L4% " t���S�IPAT7�B?" �A	� �/�)A/� C�  #�9�@p)A/� )�' f�4�.  

 
  RQNT 525 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 919 
  S: E/ps(lt=lo, pd=200, pr=1000, rep=3) 

1 :������ �	
� 

�
  
���� 

4 :���
�� ����
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(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 525 OK 

(4   t���S� M��%IPAT7�B?"  #�f�4�9�@��	-� �/�)A/� V"  V5.  
(5   ��GS� �)A%MTA��4dS� !�>� �
 0	' �m�4>S� =��B/� ��$A� e�A�� .  

J.162_FVIII.5

LEIPDTMTA

3: 200 OK

2: RQNT(S:ps(lt=lo, pd=200, pr=1000, rep=3))

4: Ack

  
 DOL��J.162/5.VIII P '4�/@J" ��! 7{�&`�> 4�)/@ j� ��m ��J��  

3.2.7.VIII  '4�/@	���
`� ��! 7{�&`�> 4�)/@ j� ��mJ"   

 e3)� `A% �	� �L� p�)�/�=7�?"��	-� �/�)A/� Q�3 �A	� ���$A�  V5�4�9�@ 7�B?k� ��$A�/� M� e�A�� X4% C� )B@ f.  
(1  ��	-� �/�)A/� �	�� V5 7�B?"� =,)B48 ��$A� ��! �m�4>8 =��' #�' f�4�k�@(�O4�9� )�.  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS� #�<� �*�B8 ,)�� F8 �8)ZS� ��O	BS� V" ,��4�9�@ �$A�/� =)8� �

%� ��/�)A/� )¢/� �	�=7�?" NCSO��8 �#� ��	-� �/�)A/� F8 f)ZS� ��$A�/� ��7��G� ,)' �/! + �y V5 .�h�� #�
��	-� �/�)A/� CU V5  �A	�$%� #�7�B?" #� t���S� CR3 �(�O4�9� )�' f�4�9�@IPAT(�O4�� �O	B8 W7)%  

k� �	� + ��	OB/�=7�? . ��4>� �(��S� �L� ���JU�#�$%� ��	-� �/�)A/� C� V5 7�B?" �A	� #� )�' f�4�9�@
p)A/�.  

 
  RQNT 525 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 942 
  S: E/ps(lt=lo, pd=200, pr=1000, rep=3) 
  R: oc 

(3   ��GS� �Bd%MTAk� �	� f�4��@ 7�?=.  
 
  200 525 OK 

(4   ��GS� �)A%MTA�<� 0	' �@�	�S� ��$A�/� e�A�� .  
(5  �����/� �$A�/�.  
(6 ��/��/� �$A�/�.  
(7   ��GS� �	A% �$A� �
x (�O4�� [8MTA t���S� IPAT�	O4�� ��	OB/� C� .  

 
  NTFY 1298 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 942 
  O: oc(E/ps(lo)) 

  9 ��4>% �L� C� §m"��@�7�� �
 �8�7 " t���@ =�Oo8"E" . �8��/� &L� ���� �!" �8��/� X�� (�>J" FG:�
��E4/�@ �8��/� D�.  

(8   t���S� M��%IPAT��	-� �/�)A/� V" T�	�S� f�4�9� 7�B?"  V5. 
(9   t���S� M��%IPAT7�B?"  #� ��GS� V" �)�� F' ��	A4/� f�4��@MTA.  

1 :������� �	
�  
����� ��� ��
���� !��"#

�
  
���� 

5 :���
�� ����
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J.162_FVIII.6

LEIPDTMTA

3: 200 OK

4: Ack

2: RQNT(S:ps(lt=lo, pd=200, pr=1000, rep=3) ,R:oc)

7: NTFY (O:oc(E/ps(lo)))

9: 200 OK

8: Ack

  
  DOL��J.162/6.VIII P '4�/@��! 7{�&`�> 4�)/@ j� ��mJ"  	���
`�  

4.2.7.VIII  '4�/@-�mJ��� 7{�&�> 4�)/@ j� ��mJ"   

 �	� �L� p�)�/� e3)� `A%=7�?"��	-� �/�)A/� Q�3 �A	� ���$A�  V59�@ 7�B?k� �$A� M� e�A�� X4% C� )B@ f�4�.  
(1  ��	-� �/�)A/� �	�� V5 7�B?"� =,)B48 ��$A� ��! �m�4>8 =��' #���$A�/� f�4��@.  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS� #� F8 �8)ZS� ��O	BS� V" ,��4�9�@ �$A�/� =)8� �<� �*�B8 ,)��

%� ��/�)A/� )¢/� �	�=7�?" NCSO��8 �#� ��7��G� ,)' �/! + �y  ��	-� �/�)A/� F8 f)ZS� ��$A�/�V5 .�h�� #�
��	-� �/�)A/� CU V5  �A	�#�$%�7�B?"  #� t���S� CR3 ���$A�/� f�4��@IPAT �	� W7)% =7�?"�)8  #� |�^¬

k�=7�? pc.  
 
  RQNT 525 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 1111 
  S: E/ps(lt=lo, pd=200, pr=1000, rep=3) 
  R: E/pc 

(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 525 OK 

(4   ��GS� eA�%MTA��4dS� !�>� �
 0	' V�U� �$A�/� .  
(5   ��GS� M��% ��$A�/� L�>�� MO4G% �8)�'MTA t���S� V" �)m ��	A� IPAT.  

 
  NTFY 3981 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 1111 
  O: E/pc(lt) 

(6   t���S� M��%IPAT��	-� �/�)A/� V" ��$A�/� f�4�� 7�B?"  V5.  
(7   t���S� �Bd%IPAT�)�� ��	A� f�4��@ .� 9 % t���S� M��% C� f�	IPAT)%)g ��	A� �	�  #� |�^¬

��$A�/� L�>�� (�O4�� .%7�� Mh% �	�/� �L�3 #�)B/� ��$A� )�/�� MO4G% C� V".  
(8  M���% ��GS� MTA��L�>�� (�O4�� F' ��	A4/�� ��$A�/� (��7" .  

1 :������� �	
�  
��$
��� ��� ��
���� !��"#

�
  
���� 

4 :���
�� ����

5 :3%&�' (�)��   

6 :���
�� ����
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J.162_FVIII.7

LEIPDTMTA

3: 200 OK

2: RQNT(S:ps(lt=lo, pd=200, pr=1000, rep=3), R:pc)

10: NTFY(pc)

12: 200 OK
11: Ack

5: NTFY(pc)

6: Ack
7: 200 OK

  
 DOL��J.162/7.VIII P '4�/@-�mJ��� 7{�&�> 4�)/@ j� ��mJ"   

5.2.7.VIII  '4�/@ ��mJ" P-�mJ��� 7{�&�> 4�)/�� j� �)�� -�mJ"   

 �	� �L� p�)�/� e3)� `A%=7�?"Q�3 �A	� ���$A� ��	-� �/�)A/�  V5 M� e�A�� )B@ f�4�9�@ 7�B?k� [8 )B/� ��$A� 
�$A� . ��GS� )%��� q�MTA)B/� ��$A� ,,�4@ .  
(1  ��	-� �/�)A/� �	�� V5 ��$A� )�/�� M�B>���$A�/� f�4��@ 7�B?k�� )B/� .  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS� #�%� )¢/� �	�=7�?" NCS O��8#�.�h��  #���	-� �/�)A/� CU V5 

 �A	�#�$%�7�B?"  #� t���S� CR3 ���$A�/� f�4��@IPAT �O	BS� W7)% pck� �	� [8 =7�?.  
 
  RQNT 535 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 2345 
  S: E/ps(lt=em(+)) 
  R: E/pc 

(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 535 OK 

(4   ��GS� [g�%MTA��E4/�@ �¯�4�Y��� ��'�o��� ��$A�/� ,,�� )%).4/ Q@ |�<� )%��4/� (�)g V" � (�� eA�%� 
��4dS� !�>� �
 0	' )' �$A�.  

(5   ��GS� M��% ��$A�/� L�>�� MO4G% �8)�'MTA t���S� V" �)m ��	A� IPAT.  
 
  NTFY 3981 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 535 
  O: pc(em) 

(6   t���S� M��%IPAT��	-� �/�)A/� V" ��$A�/� f�4�� 7�B?"  V5.  
(7   t���S� �Bd%IPAT�)�� ��	A� f�4��@ .  
(8   ��GS� M���%MTA��	-� �/�)A/� �Y�� C� V" ��L�>�� (�O4�� F' ��	A4/�� ��$A�/� (��7"  V5)B/� ��$A� )�/�� .  

 
  RQNT 599 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  S: E/ps(lt=em(-)) 

1 :������� �	
�  
(�)���� ��
��� !��"#  

�
  
���� 

4 :���
�� ����

8 :3%&�' (�)��   

9 :���
�� ����



 

  �������  (2005/11)  ITU-T  J.162 201 

J.162_FVIII.8

.

.

.

LEMTA

3: 200 OK

5: NTFY(pc)

7: 200 OK

IPAT

2: RQNT(S:ps(lt=em(+)), R:pc)

9: RQNT(S:ps(lt=em(-)))

10: 200 OK

  
 DOL��J.162/8.VIII P-�mJ��� 7{�&�> 4�)/�� j� �)�� -�mJ"   

6.2.7.VIII  '4�/@ ��mJ" P�.��)��� � G�W� j�� -�mJ��� 7{�&�> 4�)/�� j� ��>�}�� �)�� -�mJ"   

e3)� `A% �	� �L� p�)�/� =7�?"��	-� �/�)A/� Q�3 �A	� ���$A�  V5f�4�9�@ 7�B?k� [8 )B/� ��$A�  . ��$A� e�A�� )B@�
�>%�B4/� + I�E� ��¡ V�U� �	o	o/� + =)%)' . ��GS� )%��� q�MTA)B/� ��$A� ,,�4@ .  

(1  ��	-� �/�)A/� �	�� V5 ��$A� f�)�4�� [8 �)B/� ��$A� e�A�� 48��$A�/� f�4��@ 7�B?k�� �=,)B.  
(2  t���S� (��IPAT�/���/�  V5 �����" =�>dS��#�  �8)ZS� ��O	BS� V" ,��4�9�@ �$A�/� =)8� �<� �*�B8 ,)��

��/�)A/� F8 %� )¢/� �	�=7�?" NCSO��8 �#� ��	-� �/�)A/� F8 f)ZS� ��$A�/� ��7��G� ,)' �/! + �y V5 .
�h�� #�U��	-� �/�)A/� C V5  �A	�#�$%�7�B?"  #� t���S� CR3 ���$A�/� f�4��@IPAT �	� W7)% =7�?"�)8  #�

k� |�^¬=7�? pc.  
 
  RQNT 545 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 3579 
  S: E/ps(lt=em(+), pd=150, pr=1000) 
  R: E/pc 

(3   ��GS� �Bd%MTAk� �	� f�4��@ �?=7.  
 
  200 545 OK 

(4   ��GS� [g�%MTA¯�4�Y��� ��'�o��� ��$A�/� ,,�� )%).4/ Q@ |�<� )%��4/� (�)g V"  X�Y ¸,� ��E4/�@ �
�° ��Oo8.(  

(5   t���S� Mm�%IPAT ��	-� �/�)A/� V" p)A/� )�' f�4�9�@ 7�B?k� V5.  
  9  :� p)A/� )�' f�4�9�@ 7�B?k� Q/ �3��4% C� FG f�4��@ 7�B?k�)m�� Cx + =)m 0	' �$A� M�.  

(6   ��GS� eA�%MTA��4dS� !�>� �
 0	' V�U� �$A�/� .  
(7   ��GS� M��% ��$A�/� L�>�� MO4G% �8)�'MTA t���S� V" �)m ��	A� IPAT.  

 
  NTFY 3981 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 3579 
  O: pc(em) 

�
  
���� 

1 :���� (�)�� �*���  

6 :��
���� !��"# 

4 :�� �)��  

8 :���� (�)�� �*�+  
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(8  ���S� M��% tIPAT��	-� �/�)A/� V" ��$A�/� f�4�� 7�B?"  V5.  
(9   t���S� �Bd%IPAT�)�� ��	A� f�4��@ .� 9 % t���S� M��% C� f�	IPAT)%)g ��	A� �	�  #� |�^¬

��$A�/� L�>�� (�O4�� .%7�� Mh% �	�/� �L�3 #�)B/� ��$A� )�/�� MO4G% C� V".  
(10   ��GS� M���%MTA��$A�/� (��7" ��L�>�� (�O4�� F' ��	A4/�� .  

 p�)�/� �/�m + I�E4/ �
�4��)&��9� D���/� p�)�/� p)@ M�8 (=)%)g �>%�B� e�A�� `B4% Q�� ��	-� �/�)A/� ,)] . ­��� 0	'�
)%)g )' ��$A� ()B8 ��	-� �/�)A/� ,)] �=)%)*� �>%�B4/�#�.  

(11  %)g )' T�	�� e�A�� ��	-� �/�)A/� �	����$A�/� ,)B48 )� p)A/� )�' f�4�9�@ 7�B?k�.  
(12  t���S� (��IPAT�/���/�  V5 �����" =�>dS��#�  �8)ZS� ��O	BS� V" ,��4�9�@ �$A�/� =)8� �<� �*�B8 ,)��

��/�)A/� F8 %� )¢/� �	�=7�?" NCSO��8 �#���	-� �/�)A/� F8 f)ZS� ��$A�/� ��7��G� ,)' �/! + �y  V5 .
�h�� #���	-� �/�)A/� CU V5  �A	�#�$%�7�B?"  #� t���S� CR3 ���$A�/� f�4��@IPAT �	� W7)% =7�?"�)8  #�

k� |�^¬=7�? pc . ��4>� �(��S� �L� ���JU�#�$%� ��	-� �/�)A/� C� V5 �A	� #�7�B?"p)A/� )�' f�4�9�@ . 
 
  RQNT 547 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 3581 
  S: E/ps(lt=em(+), pd=150, pr=500) 
  R: E/pc 

(13   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 547 OK 

(14   ��GS� [g�%MTA X�Y ¸,� ��E4/�@ �¯�4�Y��� ��'�o��� ��$A�/� ,,�� )%).4/ Q@ |�<� )%��4/� (�)g V" 
° ��Oo8�.(  

(15   t���S� Mm�%IPAT  ��	-� �/�)A/� V" p)A/� )�' f�4�9�@ 7�B?k�V5.  
(16   ��GS� eA�%MTA)%)*� lA�/� ()By ��4dS� !�>� �
 0	' =)%)*� )B/� �$A� . 
(17   ��GS� M��% ��$A�/� L�>�� MO4G% �8)�'MTA t���S� V" �)m ��	A� IPAT.  

 
  NTFY 791 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 3581 
  O: pc(em) 

(18   t���S� M��%IPAT��	-� �/�)A/� V" ��$A�/� f�4�� 7�B?"  V5.  
(19   t���S� �Bd%IPAT�)�� ��	A� f�4��@ .  
(20  ��GS� M���%MTA��L�>�� (�O4�� F' ��	A4/�� ��$A�/� (��7" .  

3.7.VIII  ��3�)�� 	���
� #! [�3J��� j� ��>�; �! -�mJ" ��J��  

� `A%��	OB/� (�O4�� F' ��	A4/� [8 )B/� ��$A� e�A�� �L� p�)�/� e3).  
(1   F%�d'� �« e�A�� ��	-� �/�)A/� �	��)25 (���4dS� !�>� �
 0	' )' �$A�  lA� =)8 [8150 ����� D	�8 

 7��G4	/  8� M��3�2000����� D	�8  . ��GS� )%��� ��g�MTA)B/� ��$A� ,,�4@ .  
(2   t���S� �	�%IPAT ��GS� eA�% C� MTA =7�?")B/� ��$A� .  

 
  RQNT 2367 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 7632 
  S: E/ps(lt=mpb, pd=150, pr= 2000, rep=25) 
  R: oc, hu, hf 

(3   ��GS� �Bd%MTA�	�/� f�4��@ .  
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(4   ��GS� �)A%MTA��4dS� !�>� �
 0	' )B/� ��$A� e�A�� .  
(5  +)B/� ��$A� F8 �@�� ,)' )�/�4/ D	�U� �	�/� + ��	OB/� (�O4�� F' ��	A4/� ��	-� �/�)A/� �A	� �(��S� �L�  .

 ��GS� �	A%�MTA t���S� IPAT��	OB/� (�O4��@ C~� .  
 
  NTFY 12876 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  X: 7632 
  O: oc(E/ps(mpb)) 

(6   t���S� �Bd%IPAT �)�� F' ��	A4/� f�4��@.  
(7   t���S� Mm�%IPATk�@ �/�OdS� ��	OB/� (�O4��@ =,�3k� f�4��@ 7�B?k� =7�?��	-� �/�)A/� V" ��$A�/� .  

J.162_FVIII.9

.

.

.

LEMTA

3: 200 OK

IPAT

2: RQNT(S:ps(lt=mpb, pd=150, pr=2000, rep=25), R:oc)

5: NTFY(oc(E/ps(mpb)))

6: 200 OK

7: Ack

  
J.162/9.VIII P>�; �! -�mJ" ��J�� ��3�)�� 	���
� #! [�3J��� j� ��  

4.7.VIII �� �w�)� j� ?'4�/@��d�(   

 j� ?�� �w�)�'4�/@ ��d�( P�&�O)*� ��J����   

 �	� �L� p�)�/� e3)� `A%=7�?" ��	-� �/�)A/� Q�3 �A	� �O��, V5 `3���S� 0	' ���GB8 ��A�Y e�A�� b-a�GAd	/  ��>���� 
 �%)�	Z4/�(POTS).  

(1   ��	-� �/�)A/� W7)�V5 �	� =7�?" ���GB8 ��A�Z@ �O��,  t���S� V" �/��7 +IPAT.  
(2   t���S� (��IPAT�/���/�  V5�����" =�>dS�  #������" =�>dS� ����GBS� ��A�Z/� �*�B8 �/��7 M@�Z%��#� �/��7 [8 

NCS It  ��GS� V" �<� �*�B8 �/��7 M��%�MTA.  
 
  RQNT 550 aaln/1@rgw.mso.net MGCP 1.0 NCS 1.0 
  S: E/ss(lt=rp) 

(3   ��GS� �Bd%MTAk� �	� f�4��@ =7�?.  
 
  200 550 OK 

(4   ��GS� eA�%MTA `3���S� 0	' ���GB8 ��A�Y b-a �<� ,�g�/ aaln/1  ��GS� 0	'MTA. 

�
  
���� 

1 :���� (�)�� �*���  

4 :�� �)��  
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 �������IX  

 	�
���� 
��� ���NCS  

1.IX  K��X$�  

Z3� #��Z���/� + `A8 �� �S "EPC-RequDoc-V10-0501 (May 2001): European Requirements for the Delivery of 

Time-Critical Services over Cable Television Networks using IPCablecom" + D���� �	�48 ,�4B/� )' CR3 �
(�����j/�@ ��	A� �£�@IP .��	��O4/� v��<� 0	' ,�4B/� )' ��$A�/ {�8���U� (��7¹/ �8�7 M�%L4/� �L� �^%� . ���

 FO$4%#�$%�)� )B/�@ ���
 p�)� ��Z3.  
����� �������	 
 ��
�	 �����	 ����	� �������	 	�� 
 ��
�	 ���	�� ����� ��!�"�# �$ �!%�� &�'	 ����	  VIII��$ (�
��)�!  *	

��+,�	�" -.$ /�,0	 123��� . 56�7" 8� �9�3! ���
" :����;	<�9=
 83�	 ��>3��	 �?�	  ������	 VIII �7��	� @�A B������	 	�� 
 83�	 56
 (#E/ps(lt=em) C�9�3! ���
� am/em� E/ps(mpb) C�9�3! ���
� am/mpbD	���	 -.$  .E	 F���;	<�9 
 ;��.?�	 �	�G�H	 I,J �3
" 

8�!%��	.  

�%)Z�/� ��)m�/�� �����/� �@��@ `@ C��4Y9� �3 �� �8��/� &L� )�/�� Q�	' ����� 7�A4'� �º� .)m�3BA� F%�A4� X���4/� = #�
µ�o	/ . �$A� �O�Y �����/� �@��@ t�B� C� f�	% 9�)�%)Z�/� ��)m�/�@.(  

2.IX ������$� �)�� ��84  

 �3�c" [8 ����JU� �8�B/� �>���O	/ �	Gd8 ��	��N v��
 [8 ����� ��@��@ ��A	�48 ��A	4/ �OO^8 {�8���U� )B/� �8�7
 0	' =7)Y(��7k� {�8���U� )B/� ��$A�/.  

 ��$A�/� ���^
�)���)/� �Y�4/� =)8 ��$A�/� =)8 ��$A�/� �� ( µ�o/� 0	' )O4B�)EN 300 001 (p�)� p���� IE4�9� .
 �/���/� + ��$A�/� ���^
 W�7," f)B@�MGCPµ�� �� + )' �$A� �� �� X', 0	' =7)Z/�@ �8��/� §>4]  .
�8 ��$A�/� ���^
 C� �8��/� &L� ��4>�� �° ,�)MIB (�����/� �@��@ 0	'.  
 ���g �O�8 �O���S� C� �8��/� &L� ��4>��CPE .D��9  � �Bg�7 �%LE� 0	' MO4d)�����^m" �|��
 ���)m� ( C;d@

#�B3 =)/�S� ��$A�/� ,)' p�)� p����.  

1.2.IX ��8��� %&�  

�8��/� X�� :am  
��o�/� :1  

_x C�G� C� ��7�?" �Y�Ao8 ��)mU�� )B/� O��, #��8��/� X��@"am."  
2.2.IX :3z� D������ -�4���  

9  %7��
 �� )g�.  
3.2.IX ��� 5��6$�-�4�/  

� &L� M
)�`�7�?" �8��/.  
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 	��w�J.162/1.IX P�� -�4�/�)�� ��84 �   

���	
  ���
�	
 R ���	
 ���
 

em   �$ ��?," 

 OO   �K��! LM 

mpb  �$ ;�>3J �
9< 

 BR   �K��! LM 

R  N�K �+O�"x" 	A= P��?�	 	�� 
 Q�0	 R	���	 ��S� T.)� (# U7��	 U! (�S . N�K V	<P= 1� W�X# ��J�7!= �Y�
"S "Q�0	 ���K [���" U7��	 U! (�S 	A= . N�K L\��"C "����" -.$ ],\S U7^ Q�0	 (# _=.  

`���	 a 	A= b �Q�c [.?�� ���6 P��?�	 	�� 
 d9 e# �+O�  U7^R	���	 ��S� U! �!f� Q�0	 ���\" ����$ . �@�A Ngh�
Q�0	 `i ���� ������	 %�!��	 N�?": 

 OO ��� C<�9=/l)�  
 TO m�+!= C<�9=  
 BR CLn� C<�9=.  

C��	 m�+!E	 ;	<�9= C�! P�o .1��pb T�2���� m�+!E	 (# ����$ q��,�H ����o (�P C��	 rS�" 	A=�. 

1.3.2.IX  '4�/@�/4 �)�� -�mJ" �  

k� X��=7�? :am/mpb  
k� ��=7�? :=I^Y  

 f)�4o�=7�?"��3�c" f��7� p�)� �8�Y"� p�)� �/��� �%�d4/  .�<� 0	' ��$A�/� F8 �@�� ,)' )�/�� �	�� D�� 
D	��O4/� . FG: Q�� §m9#�$%� f�)�4�� =7�?"=)m�� )' �$A� )�/�� �	�/ )B/� ��$A� .  

��3�c" ��O	B8:  
• � ������	
  

  �O	BS� �%�� t�B8 :rep  
  �O�/� : �b�.� ,)'rep > 0  
  ��E4/�@ �O�Z/� :1 

 �<� 0	' ��Z�A�� `B4% r/� )B/� ��$A� ,)' �O	BS� &L� ,)] .�_x ��GS� 0	' MTA % C�  )¢/� V" ��$A�
�L� ��$A�/� ,)' V" (���/� X4% C�.  

   r/� ���E4/�@ �O	BS� &L� �O�Y�_x�Z�A��  D� ��O	BS� �	>J� �!" �1.  
•  ����	
� ���
�
 ���
� ����
�  

  �O	BS� �%�� t�B8 :pr  
  �O�/� : �b�.� ,)'pr > 0  
  ��E4/�@ �O�Z/� :1000  
  ����� D	�S�@ �<� 0	' )B/� ��$A� ��7��G� `@  8�/� M��>/� �O	BS� &L� ,)] . �L/� �Y�/� M�N D��:WJ�� C� 

U� ��A*� `@ D$Z�%��/�4/� �$A�	/ ��8�8U� ��A*�� �$A�/ ��8�8.  
   r/� ���E4/�@ �O	BS� &L� �O�Y�_x D� ��O	BS� �	>J� �!" ��Z�A�� 1000����� D	�8 .  

 �	� W�7," FG:�=7�?" �	� + )' ��$A� �Z?7 =7�?"p�)� 0	' ��� X�7 e�A�� M�8 �)B/� ��$A� )�/�� MB>%  .
 �L� �)� �8)�'�_xA�% C�  e ��GS�MTA��	O�;@ ��3��/� ��Z�/� 0	' )B/� ��$A� �Z?7  ��$A� )�/�� + �)A% © �

�%,�B/� )B/�.  
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�h�� #� CU=7�?"k� �� F8 D� )B/� ��$A� �Z?7 ��7�? �	�/� + =,)-� ��$A�/� [�\ CR3 =I^Z/� (rep=n) _x C� 
eA���Z?�/� p���� �'�Oo/� ��4dS� ,�'� �!" �m .  

8)�'� MAZ4o% � ��GS�MTA =7�?";�
 �L� j4B% =,�B8 ����� ���g �'�w� )' ��$A� �Z?7  . �9��� p��g" )�'� F8
 M�AZ/� �L�_x ;�
 =�>? =,�'" 402 )=,�B8 ����� �'�w.(  

�_xk� eA�� C� =7�? am/mpb� ��3��/� v�Z�/� 0	' c�������4/� 0	' .  

2.3.2.IX '4�/@�)�� D�).�   

� X��k=7�? :am/em  
k� ��=7�? :M��/[�Y (On/Off) 

k� &L� �)A�=7�?D	��O4/� �<� 0	' )B/� ��$A�/ {�8���U� )�/�4/�  .,)� Xh4�8 p�)� X�7 �%�d4/ f)�4o� D��  0	'
�Y�/� ­��� . p�)� X�7 �$A� (���_xk� (�AZ4�� )B@ ��7�)�" =7�? em=�?�A8 .  

•  ���	
� ���
�
 ���
� ����
��  
  �O	BS� �%�� t�B8 :pr  
  �O�/� : �b�.� ,)'pr > 0  
  ��E4/�@ �O�Z/� :1000  
  ����� D	�S�@ �<� 0	' )B/� ��$A� ��7��G� `@  8�/� M��>/� �O	BS� &L� ,)] . C� DEA�% �L/� �Y�/� M�N D��

��/�4/� �$A�	/ ��8�8U� ��A*�� �$A�/ ��8�8U� ��A*� `@ D$Z�% .�_x��% C�  ��GS� M�MTA ��$A�/� )�/�� 
 MAZ4o% C� V"=7�?" am/emk� [�Z� �� =)%)g =7�?�m���  . �'�Oo/� �B37 �!"�:WJ�� ��GS� )O� C� MTA 

BY�� )B/� ��$A� #� )%)g p�)� �8�Yk) �'�w [37)%)g p�)� Mg� F8 ��4dS� ���g.(  
   r/� ���E4/�@ �O	BS� &L� �O�Y�_x>J� �!" ��Z�A��  D� ��O	BS� �	1000����� D	�8 .  

���7�?"k� )BA4o� )B/� M�B>� =7�?k� F8 ��IJ ���8 ��7�? �3 �]�O� ��� ���� =7�?"���d� )' M�B>�   + =)m��
)m��/� �Y�/� . �	�� �!"�=7�?" am/em =)%)g _x DE	� C� )M� M] ( ��=7�?" am/em �Z@��.  

 �	� 7)^% )Y�=7�?")' ��$A� �Z?7  ��4dS� F8 p��g" C�Ao�� + L
s% DG/ �(��S� M�A� 0	' ��/!� 7�g p�)� p���� 
X���4	/ [c�
 . �L� �)� �8)�'�_x e	B% C�  ��GS�MTA eA�%� �%,�B/� )B/� ��$A� )�/�� ��7�?" ��$A� �Z?7 

)B/� . ��GS� ��;4o% C� �¡ �/! )B@�MTA� f��	4�� C�, �%,�B/� )B/� ��$A� )�/��  �	� �)Z")' M�B>� " F8 )%)g
p�)�/� M��� .�_x ��$A�/� W�7,R@ �/!� �Z?�/� p���� �)Z3 �%,�' )' ��$A� �� C�Ao�� + p�)�/� M��� L
;% C� 

�Z?�/�@ |�<� )B/� + =,�Z>S�.  
 MAZ4o% �8)�'� ��GS�MTA =7�?";�
 �L� j4B% =,�B8 ����� ���g �'�w� )' M�B>�  . p��g" )�'� �9��� �L� F8

 M�AZ/�_x ;�
 =�>? =,�'" 402 )=,�B8 ����� �'�w.(  
 [�Z@ |�<� ����4/��=7�?" �� )B/� M�B>� am/em(-) . (�AZ4�� )�'�=7�?" �=,�B8 �'�w �/�m + )' M�B>� [�Y _x 

;�
 �� =,�'" f)'.  
�_xk� eA�� C� =7�? am/em� ��3��/� v�Z�/� 0	' c�� �����4/� 0	'.  

4.2.IX �����  

|��
 �� )g��9.  
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5.2.IX -��d�E6��  

�����^m" �� )g��9.  

6.2.IX -�������  

��p��g" �� )g��9.  

3.IX  7��U�&`� -`�6P���" -������ �3}�M   

1.3.IX �!���� �!������ �)�� -�mJ"  

 ��GS� p�)�/� M��� �	G%MTA=)m�� �$A� e�A�4@  . �O	BS� �	>J� �!"�"rep"3 � ��E4/�@ �O�Z/� L
;� ��R1 . C�G%�
�'�Oo/� ��3�8 �����.  

 
  RQNT 309 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 860 
  S: am/mpb 

 ��GS� )�s%�MTA.  
 
  200 309 OK 

2.3.IX '(�)� �!������ �)�� -�mJ"  

 ��GS� p�)�/� M��� �	G%MTA� ,�B8 ������ =)m�� �$A� e�A�4@ �'�Oo/.  
 
  RQNT 310 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 870 
  S: am/mpb 

 ��GS� l3�%�MTA�	�/� .  
 
  402 310 phone on-hook 

3.3.IX %n��� ���" %&4  

 ��GS� p�)�/� M��� �	G%MTA M� =)m�� �$A� &7�)Z8 Xh4�8 p�)� X�7 e�A�4@ 12����� .  
 
  RQNT 311 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 880 
  S: am/em(pr=12000) 

 ��GS� )�s%�MTA.  
 
  200 311 OK 

4.3.IX ���" ���1@ %&4  

 ��GS� p�)�/� M��� �	G%MTAe�A�4@  ��$A� �Z?7  F8 �>/s833�$A� .  
 
  RQNT 321 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 881 
  S: am/mpb(rep=33) 

 ��GS� )�s%�MTA.  
 
  200 321 OK 
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 ��GS� p�)�/� M��� �	G% �/! )B@�MTA M� =)m�� �$A� &7�)Z8 Xh4�8 p�)� X�7 e�A�4@ 5C��� .  
 
  RQNT 322 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 882 
  S: am/em(pr=5000) 

 ��GS� )�s%�MTA.  
 
  200 322 OK 

M���/ C� §m9)m�� �	� + �O��4	� `�7�?k� e�A��7�4� C� p�)�/� :  
 
  RQNT 323 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 883 
  S: am/mpb(rep=33), am/em(pr=5000) 

 ��GS� )�s%�MTA.  
 
  200 323 OK 

5.3.IX ������ ?&� �.��)��� GW�  

 ��GS� p�)�/� M��� �	G%MTA� X�7 e�A�4@  M� =)m�� �$A� &7�)Z8 Xh4�8 p�)8C��� .  
 
  RQNT 331 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 884 
  S: am/em(pr=8000) 

 ��GS� )�s%�MTA.  
 
  200 331 OK 

)B@ �O�3� a8)Y ��� p�)�/� M���� #�f��/� F8 �	4¨ �Y� + a�>%�B4/� IE4� . ��GS� p�)�/� M��� �	G%�MTA e�A�4@ 
 M� �$A�12����� .  

 
  RQNT 332 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 885 
  S: am/em(pr=12000) 

 ��GS� )�s%�MTA.  
 
  200 332 OK 

6.3.IX ������ ?&� ��h@ %&4  

C�'" V" M�U� + Io8 p�)�/� C� ��4>� . ��GS� p�)�/� M��� �	G%�MTA M� �$A� e�A�4@ 10C��� .  
 
  RQNT 341 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 886 
  S: am/em(pr=10000) 

 ��GS� )�s%�MTA.  
 
  200 341 OK 

+�c" X�7 eA�% �MEd8 V" p�)�/� MZ� [8 �)B@ �O�3� . ��GS� p�)�/� M��� �	G%�MTA F8 �Z?7 e�A�4@ 20 �B3, �$A� 
7 0	' I�;4/� C�, �=)m��Xh4�S� p�)�/� X�.  

 
  RQNT 342 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  X: 887 
  S: am/mpb(rep=20) 
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 ��GS� )�s%�MTA.  
 
 200 342 OK 

7.3.IX ������ ����  

 ��GS� p�)�/� M��� �	G% p�)�/� �%�� +MTAXh4�S� p�)�/� X�7 [�Y� M�^>4/� tL6 .  
 
  DLCX 351 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
  C: abcd 
  S: am/em(-) 

 ��GS� )�s%�MTA.  
 
  250 351 OK 

8.3.IX ������� ������ ��1��  

k���7�?e�Y)4	/ �	@�Y �/�m �� �o�/ =I^Z/�  . �>���S� �g�y�MGCPk� CR3 ��7�?�/�m �8)�4oS� =I^Z/� #�9  � W7)
 e�Y)� �	� 0	' ,�/� +7�?"=.  

 �/�m���7�?"M��/� /e�Y)4	/ �	@�Y ����
 [�Z/� . ��3��/� ��Z�/� e�Y)� �8� �	� �!"�= RequestedInfo SignalInfo �
_x ��GS� )�B% C� MTA@ �O��Y ��7�?RM��/� /�/�m =,�g�S� [�Z/� #� �/�m +"M�� " ��3��/� ��Z�/�@ e	B4% �O�3) �� [8

��O	B8 C�)@.(  
 ��GS� eY)%�MTA� ��3��/� ��Z�/.  

 AUEP 361 aaln/1@mg23.whatever.net MGCP 1.0 NCS 1.0 
 F: S 

 C� V" ,�/� Id%�=7�?"M�� �/�m + =,�g�8 Xh4�8 p�)� X�7 .  
 200 361 OK 
 S: am/em(pr=10000) 

4.IX -�N3�E*�  

1.4.IX  %&4 : X���4/� ��)m� ,)') X���4	/ [c�
 �)m f�)�4�9)�9�^�� �8)
.(  
2.4.IX  %�&�� '�6� :jB8 X���4/� ��	OB/ D���� �^�' #��O�Z@ �� )' ��$A� ��)m�@ Q�' �%)Z�.  
3.4.IX  ��h@ %&4 :)m�� +�c" X�79  %�%7�o/� �>%�B4/� IE.  
4.4.IX  �.��)� : �� �9�^�9� �8)< DOY�/� X���4/� ��)m� T�om Mg� F8 X���4/� ���JU f)�4o� ��O	B8 �'�O�

8)
 �'�O��	OB4o8 �9�^�� �� .��>%�B� [@�4� F8 �>%�B4/� �/;4��.  
5.4.IX  -�.��)� j>��� :�± �>/s8 �O��Y9  % ���
44(�^�9� �)m X���4/ ��Z�A�� `B4% ��AY�B48 ��'�3 ��>%�B�  . eA���

�AY�B� eA��� (�^�9� �%�)@ + ��'�>/� ��>%�B4/� #�ZA� #���'�>/� ��>%�B4/� �O��Z/ .� FG:� ��! ��'�3 �>%�B� �
x C�G� C
=,�)� IJ =)8.  

6.4.IX  ��!�� �.��)� :F8�/� =)m�@ X���� =)m� ���>%�B� [@�4� FOc �D� . =)m�� �%,��3" =)8 ��'�3 �>%�B� MG/�
�%,��3" X����.  

7.4.IX  �! �mJ" :=7�?"[�Y =�43� M�� =�43 ��! ��'�Z%" �%7�,  . ���U� ����/� )B/� ��$A� v����'��? #� �$A�/� D�
12-kHz �$A�/�� 16-kHz���GBS� ��A�Z/� ��! �$A�/�� .  
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8.4.IX MIB :=7�,k� ��8�	B8 =)'�Y.  
9.4.IX -�mJ��� 4��O�� u�8 D��� :BA� F%�A4% #� ��$A�/� 7��G4/  8�/� M��>/� C�� 0	'� X��/� C�� �O	G3 �X��	/

�^Y�.  
10.4.IX   D�� '���)TJ"( :�����/� ��>���S� 0	' �Y�4� �¯)8 C� )�@ ��@�� (�� ��! . �h��EN 300 001 V1.5.1 

(1998-10) XoZ/� �8.7.1.  
11.4.IX   j�1 '���)Y1��( :BA� F%�A4� #������/� ��>���S� 0	' ���)/� �¯)8 �Y�4�� ���$A�/� 7��G4/  8�/� M��>	/ .

 �h��EN 300 001 V1.5.1 (1998-10) XoZ/� �8.7.1.  

�)��  

,-����(�)���� !��.
� /�0��  

12�3 
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 �������X  

 ��� 
��
�ABNF  	�
����NCS 

 ����4/� FO$4�RFC 3435 (�����j/� ����� )'��Z/ #��w7 #�>�� MGCP ��A��@ "­���@ MG?  n ,��O»/� 7��� ABNF 
����4/� )'��Y ��>���S ."��).4�� Mg� F8 F%7��S� MAY F8 [g�O� Dw�/� ���/� �L� f)�4o�%� �	@�Y =��g� 

 �A/� M�Ed4	/ . (�����j/� ����� )'��Y F8 ��o� M�%L4/� �L� + ,���MGCP e�A�4	/ ��4�	@�Y C��A/ =7��� �m��d8 
 ��>���8 0	'IPCablecom.  

:WJ��� [8 ��L�>�4/� e@��4� C� �8 % �E/ )'��Y p��g� F8 e	B4ABNF (������@ �� ����8 MG@ ���<� ��>���S�@ &L� 
4/� �%�dNCS (�����j/�� TGCP . ��O	BS ��I>d� �B$@ ,�g� §m�% �O�) ��OY��8 ����
 �¦8)8 �	� M�AY F8

,�7�8 )%)N p�w� ( �%�d4/� + �E	/� )'��Y ���3 �	4�NCS� / (�����j/� ��TGCP (�����j/� + �E	/� )'��Y F' 
MGCP.  

>	4¨ �9�m [@7� `@ ���O4	/ ¼½��m �« MOB4o����:  
(1  �E/ I�E� qRFC �%�d4/� ��A	�48 =�'��S NCS (�����j/�� TGCP. 
(2  �E/ eA���RFC �%�d4/� 0	' NCS �Z3 ) (�����j/� �y7�(MGCP. 
(3  �E/ eA���RFC (�����j/� 0	' TGCP �Z3 ) (�����j/� �y7�(MGCP. 
(4  �E/ eA���RFC �%�d4/� 0	' NCS (�����j/�� TGCP�Z3 . 
(5 � �E/ eA��RFC (�����j/� 0	' MGCP�Z3 .  

&��,� ��I�E4/� ��� �om �	4¨ D'�A� Qg�@ �/�m M� + �E	/� ��' X4%�.  
   �E/ )'��Y I�E� q �3435 RFC �%�d4/� ��A	�48 =�'��S NCS (�����j/� TGCP  
   ���L��� #
���� K��� #��J� �NCS ?�� ) 	�
���
�� �y4�MGCP(  

  ��� ����� � ������!
� �"�#� $TGCP)  ������!
� �%��MGCP(  

   ������� 	
��� 
����� ���� 
���� �NCS ���������� TGCP���   

   (�����j/� Mg� F8 �� �,�8�/� ��/� �MGCP�Z3   
 

MGCPMessage = MGCPCommand / MGCPResponse  
MGCPCommand = MGCPCommandLine 0*(MGCPParameter) [EOL *SDPinformation]  
MGCPCommandLine = MGCPVerb 1*(WSP) transaction-id 1*(WSP) 
                        endpointName 1*(WSP) MGCPversion EOL  
MGCPVerb = "EPCF" / "CRCX" / "MDCX" / "DLCX" / "RQNT"  
         / "NTFY" / "AUEP" / "AUCX" / "RSIP" / extensionVerb  
extensionVerb  = ALPHA 3(ALPHA / DIGIT) ; experimental starts with X 
transaction-id = 1*9(DIGIT)  
 
endpointName      = LocalEndpointName "@" DomainName  
LocalEndpointName = LocalNamePart 0*("/" LocalNamePart)  
LocalNamePart     = AnyName / AllName / NameString  
AnyName           = "$"  
AllName           = "*"  
NameString        = 1*(range-of-allowed-characters)  
; VCHAR except "$", "*", "/", "@" 
range-of-allowed-characters  = %x21-23 / %x25-29 / %x2B-2E  
                             / %x30-3F / %x41-7E 
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DomainName = 1*255(ALPHA / DIGIT / "." / "-")    ; as defined  
           / "#" number                          ; in RFC 821 
           / "[" IPv4address / IPv6address "]"   ; see RFC 2373 
 
; Rewritten to ABNF from RFC 821 
number =  1*DIGIT  
 
;From RFC 2373 
IPv6address = hexpart [ ":" IPv4address ] 
IPv4address = 1*3DIGIT "." 1*3DIGIT "." 1*3DIGIT "." 1*3DIGIT 
; this production, while occurring in RFC2373, is not referenced 
; IPv6prefix  = hexpart "/" 1*2DIGIT 
hexpart = hexseq / hexseq "::" [ hexseq ] / "::" [ hexseq ] 
hexseq  = hex4 *( ":" hex4) 
hex4    = 1*4HEXDIG 
 
MGCPversion = "MGCP" 1*(WSP) 1*(DIGIT) "." 1*(DIGIT)  
                            [1*(WSP) ProfileName]  
ProfileName = "NCS 1.0"    ; For NCS 
   / "TGCP 1.0"   ; For TGCP 
               / VCHAR *( WSP / VCHAR)    
 
MGCPParameter = ParameterValue EOL  
 
; Check infoCode if more parameter values defined  
; Most optional values can only be omitted when auditing 
ParameterValue = ("K"  ":" 0*(WSP)  [ResponseAck])   
               / ("B"  ":" 0*(WSP)  [BearerInformation])   
               / ("C"  ":" 0*(WSP)  CallId)   
               / ("I"  ":" 0*(WSP)  [ConnectionId])  
               / ("N"  ":" 0*(WSP)  [NotifiedEntity])   
               / ("X"  ":" 0*(WSP)  [RequestIdentifier])   
               / ("L"  ":" 0*(WSP)  [LocalConnectionOptions])   
               / ("M"  ":" 0*(WSP)  ConnectionMode)   
               / ("R"  ":" 0*(WSP)  [RequestedEvents])   
               / ("S"  ":" 0*(WSP)  [SignalRequests])   
               / ("D"  ":" 0*(WSP)  [DigitMap])  ; For NCS (and MGCP) 
               / ("O"  ":" 0*(WSP)  [ObservedEvents])   
               / ("P"  ":" 0*(WSP)  [ConnectionParameters])   
               / ("E"  ":" 0*(WSP)  ReasonCode)   
               / ("Z"  ":" 0*(WSP)  [SpecificEndpointID])   
               / ("Z2" ":" 0*(WSP)  SecondEndpointID)   
               / ("I2" ":" 0*(WSP)  SecondConnectionID)   
               / ("F"  ":" 0*(WSP)  [RequestedInfo])   
               / ("Q"  ":" 0*(WSP)  QuarantineHandling)   
               / ("T"  ":" 0*(WSP)  [DetectEvents])   
               / ("RM" ":" 0*(WSP)  RestartMethod)   
               / ("RD" ":" 0*(WSP)  RestartDelay)   
               / ("A"  ":" 0*(WSP)  [Capabilities])   
               / ("ES" ":" 0*(WSP)  [EventStates]) 
               / ("PL" ":" 0*(WSP)  [PackageList])     ; Auditing only 
               / ("MD" ":" 0*(WSP)  MaxMGCPDatagram)   ; Auditing only 
               / (extensionParameter ":" 0*(WSP) [parameterString])  
               / VersionSupported  ; NCS and TGCP – response only 
               / MaxEndpointIds    ; NCS and TGCP  
               / NumEndpoints      ; NCS and TGCP – response only       
 
; <extensionParameter> ":" parameterString defined by NCS and TGCP 
VersionSupported = "VS" ":" MGCPversion *( "," 0*(WSP) MGCPversion) 
MaxEndpointIds   = "ZM" ":" 0*(WSP) 1*16(DIGIT)   
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NumEndpoints   = "ZN" ":" 0*(WSP) 1*16(DIGIT)  ; Responses only 
 
; A final response may include an empty ResponseAck 
ResponseAck =  confirmedTransactionIdRange     
               *( ","  0*(WSP) confirmedTransactionIdRange ) 
 
confirmedTransactionIdRange = transaction-id ["-" transaction-id]  
 
BearerInformation = BearerAttribute 0*("," 0*(WSP) BearerAttribute)  
BearerAttribute   = ("e" ":" BearerEncoding)  
                  / (BearerExtensionName [":" BearerExtensionValue]) 
BearerExtensionName  = PackageLCOExtensionName 
BearerExtensionValue = LocalOptionExtensionValue 
BearerEncoding = "A" / "mu"          
CallId = 1*32(HEXDIG)  
 
; The audit request response may include a list of identifiers  
ConnectionId = 1*32(HEXDIG) 0*("," 0*(WSP) 1*32(HEXDIG))  
SecondConnectionID = ConnectionId  
 
NotifiedEntity = [LocalName "@"] DomainName [":" portNumber]  
LocalName  = 1*(LocalCallAgentNameCharacters)  
LocalCallAgentNameCharacters  = %x21-3F / %x41-7E     ;VCHAR except "@" 
 
portNumber = 1*5(DIGIT)  
 
RequestIdentifier = 1*32(HEXDIG)  
 
LocalConnectionOptions = LocalOptionValue 0*(WSP)  
                           0*("," 0*(WSP) LocalOptionValue 0*(WSP))   
LocalOptionValue = ("p"  ":" packetizationPeriod)  
                 / ("a"  ":" compressionAlgorithm)  
                 / ("b"  ":" bandwidth) ; Only for capabilities in  
                                        ; NCS and TGCP 
                 / ("e"  ":" echoCancellation)  
                 / ("gc" ":" gainControl)  
                 / ("s"  ":" silenceSuppression)  
                 / ("t"  ":" typeOfService)  
                 / ("r"  ":" resourceReservation)  
                 / ("k"  ":" encryptiondata)  
                 / ("nt" ":" ( typeOfNetwork /  
                                    supportedTypeOfNetwork))                   
                 / (LocalOptionExtensionName  
                         [":" LocalOptionExtensionValue]) 
                 / MPacketizationPeriod   ; NCS and TGCP only 
                 / RTPciphersuite         ; NCS and TGCP only 
                 / RTCPciphersuite        ; NCS and TGCP only 
                 / DQoSGateID             ; NCS only 
                 / DQoSReservation        ; NCS only 
                 / DQoSResourceID         ; NCS only 
                 / DQoSReserveDestination ; NCS only 
                 / CallContentId          ; TGCP only 
                 / CallContentDestination ; TGCP only 
 
Capabilities    =  CapabilityValue 0*(WSP)  
                     0*("," 0*(WSP) CapabilityValue 0*(WSP))    
CapabilityValue = LocalOptionValue  
                / ("v" ":" supportedPackages)  
                / ("m" ":" supportedModes)  
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PackageList     = pkgNameAndVers 0*("," pkgNameAndVers) 
pkgNameAndVers  = packageName ":" packageVersion                                  
packageVersion  = 1*(DIGIT) 
 
; For NCS and TGCP, range format is only allowed for capabilities 
; and not for LocalConnectionOptions.  
packetizationPeriod  = 1*4(DIGIT) ["-" 1*4(DIGIT)]  
compressionAlgorithm = algorithmName 0*(";" algorithmName)  
algorithmName        = 1*(SuitableLCOCharacter)  
bandwidth            = 1*4(DIGIT) ["-" 1*4(DIGIT)]  
echoCancellation     = "on" / "off"  
gainControl          = "auto" / ["-"] 1*4(DIGIT)  
silenceSuppression   = "on" / "off"  
typeOfService        = 1*2(HEXDIG)     ; 1 hex only for capabilities 
resourceReservation  = "g" / "cl" / "be"  
 
;encryption parameters are coded as in SDP (RFC 2327)  
;NOTE: encryption key may contain an algorithm as specified in RFC 1890 
encryptiondata = ( "clear" ":" encryptionKey )  
               / ( "base64" ":" encodedEncryptionKey )  
               / ( "uri" ":" URItoObtainKey )  
               / ( "prompt" ) ; defined in SDP, not usable in MGCP!  
encryptionKey = 1*(SuitableLCOCharacter) / quotedString    
; See RFC 2045 
encodedEncryptionKey = 1*(ALPHA / DIGIT / "+" / "/" / "=")   
URItoObtainKey = 1*(SuitableLCOCharacter) / quotedString  
 
typeOfNetwork = "IN" / "ATM" / "LOCAL" / OtherTypeOfNetwork 
; Registered with IANA – see RFC 2327  
OtherTypeOfNetwork     = 1*(SuitableLCOCharacter) 
supportedTypeOfNetwork = typeOfNetwork *(";" typeOfNetwork) 
supportedModes    = ConnectionMode 0*(";" ConnectionMode)  
 
supportedPackages = packageName 0*(";" packageName)  
 
packageName = 1*(ALPHA / DIGIT / HYPHEN) ; Hyphen neither first or last 
 
LocalOptionExtensionName = VendorLCOExtensionName  
                         / PackageLCOExtensionName  
                         / OtherLCOExtensionName 
VendorLCOExtensionName   = "x" ("+"/"-") 1*32(SuitableExtLCOCharacter)  
PackageLCOExtensionName  = packageName "/"  
                            1*32(SuitablePkgExtLCOCharacter) 
; must not start with "x-" or "x+" 
OtherLCOExtensionName    = 1*32(SuitableExtLCOCharacter)   
 
; <LocalOptionExtensionName> ":" <LocalOptionExtensionvalue>  
; defined by NCS/TGCP 
MPacketizationPeriod = "mp" ":" multiplepacketizationPeriod 
multiplepacketizationPeriod = mpPeriod 0*(";" mpPeriod) 
mpPeriod             = 1*4(DIGIT) / HYPHEN 
 
RTPciphersuite   = "sc-rtp"  ":" ciphersuite 
RTCPciphersuite  = "sc-rtcp" ":" ciphersuite 
ciphersuite      = [AuthenticationAlgorithm] "/" [EncryptionAlgorithm] 
AuthenticationAlgorithm = 1*( ALPHA / DIGIT / "-" / "_" ) 
EncryptionAlgorithm     = 1*( ALPHA / DIGIT / "-" / "_" ) 
 
; <LocalOptionExtensionName> ":" <LocalOptionExtensionvalue>  
; defined by NCS only 
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DQoSGateID             = "dq-gi" [":" 1*8(HEXDIG)]  ; Only empty for  
                                                    ; capabilities 
DQoSReservation        = "dq-rr" ":" DQoSResMode *(";" DQoSResMode) 
DQoSResMode            = "sendresv" / "recvresv" / "snrcresv" /  
                         "sendcomt" / "recvcomt" / "snrccomt" 
DQoSResourceID         = "dq-ri" ":" 1*8(HEXDIG) 
DQoSReserveDestination = "dq-rd" ":" IPv4address [":" portNumber] 
 
; <LocalOptionExtensionName> ":" <LocalOptionExtensionvalue>  
; defined by TGCP only 
CallContentId    = "es-cci" ":" 1*8(HEXDIG) 
CallContentDestination = "es-ccd" ":" IPv4address ":" portNumber 
     
LocalOptionExtensionValue = (1*(SuitableExtLCOValChar)  
                                                    / quotedString) 
                              *(";" (1*(SuitableExtLCOValChar)  
                                                      / quotedString))  
 
;Note: No "data" mode. 
ConnectionMode = "sendonly" / "recvonly" / "sendrecv"  
               / "confrnce" / "inactive"  
               / "loopback" / "conttest" ; TGCP (and MGCP) only 
               / "replcate" ; NCS only 
               / "netwloop" / "netwtest"  
               / ExtensionConnectionMode      
ExtensionConnectionMode = PkgExtConnectionMode 
PkgExtConnectionMode    = packageName "/" 1*(ALPHA / DIGIT) 
 
RequestedEvents = requestedEvent 0*("," 0*(WSP) requestedEvent)  
requestedEvent  = (eventName ["(" requestedActions ")"])  
                / (eventName "(" requestedActions ")" 
                                       "(" eventParameters ")" ) 
eventName = [(packageName / "*") "/"]  
                (eventId / "all" / eventRange  
        / "*" / "#") ; for DTMF 
                              ["@" (ConnectionId / "$" / "*")]  
eventId = 1*(ALPHA / DIGIT / HYPHEN)   ; Hyphen neither first nor last 
eventRange = "[" 1*(DigitMapLetter / (DIGIT "-" DIGIT) / 
                        (DTMFLetter "-" DTMFLetter)) "]"  
DTMFLetter = "A" / "B" / "C" / "D"         
 
requestedActions = requestedAction 0*("," 0*(WSP) requestedAction)  
requestedAction  = "N" / "A"  
                 / "D" ; For NCS (and MGCP) 
                 / "S" / "I" / "K"  
                 / "E" "(" EmbeddedRequest ")"  
                 / ExtensionAction 
                 / "C" "(" EmbeddedModeChange     ; For NCS and TGCP 
                       0*("," 0*WSP EmbeddedModeChange) ")"   ; only 
; NCS and TGCP define the Embedded ModifyConnection action.  
; MGCP grammar does not allow for the format used in NCS and TGCP: 
EmbeddedModeChange = "M" "(" ConnectionMode "(" EmConnectionId ")" ")" 
EmConnectionId  = ConnectionId / "$" 

 
ExtensionAction  = PackageExtAction         
PackageExtAction = packageName "/" Action ["(" ActionParameters ")"] 
Action           = 1*ALPHA 
 
ActionParameters = eventParameters        ; May contain actions     
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;NOTE: Should tolerate different order when receiving, e.g., for NCS  
EmbeddedRequest = (      "R" "(" EmbeddedRequestList ")"  
                    ["," 0*(WSP) "S" "(" EmbeddedSignalRequest ")"]  
                    ["," 0*(WSP) "D" "(" EmbeddedDigitMap ")"]      )  
                / (      "S" "(" EmbeddedSignalRequest ")"  
                    ["," 0*(WSP) "D" "(" EmbeddedDigitMap ")"] )  
                / (      "D" "(" EmbeddedDigitMap ")" )  
                / NCSTGCPEmbeddedRequest 
;Text below is for NCS and TGCP only. The difference compared to MGCP  
;is simply that the order of the items is not fixed. Also for TGCP Digit Maps  
; are not used 
NCSTGCPEmbeddedRequest = NCSTGCPEmbeddedRequestItem 
       *2("," 0*(WSP) NCSTGCPEmbeddedRequestItem) 
NCSTGCPEmbeddedRequestItem  = ("R" "(" EmbeddedRequestList ")" ) 
      / ("S" "(" EmbeddedSignalRequest ")" ) 
      / ("D" "(" EmbeddedDigitMap ")" ) 
 
EmbeddedRequestList   = RequestedEvents  
EmbeddedSignalRequest = SignalRequests  
EmbeddedDigitMap = DigitMap  
 
SignalRequests   = SignalRequest 0*("," 0*(WSP) SignalRequest )  
SignalRequest    = eventName [ "(" eventParameters ")" ]  
 
eventParameters  = eventParameter 0*("," 0*(WSP) eventParameter)  
eventParameter   = eventParameterValue  
                 / eventParameterName "=" eventParameter 
                 / eventParameterName "(" eventParameters ")"  
eventParameterString = 1*(SuitableEventParamCharacter)  
eventParameterName   = eventParameterString 
eventParameterValue  = eventParameterString / quotedString 
 
; For NCS (and MGCP) 
DigitMap           = DigitString  / "(" DigitStringList ")"  
DigitStringList    = DigitString 0*( "|" DigitString )  
DigitString        = 1*(DigitStringElement)  
DigitStringElement = DigitPosition ["."]  
DigitPosition      = DigitMapLetter / DigitMapRange  
; NOTE "X" is now included 
DigitMapLetter     = DIGIT / "#" / "*" / "A" / "B" / "C" / "D" / "T"  
                   / "X" / ExtensionDigitMapLetter        
ExtensionDigitMapLetter = "E" / "F" / "G" / "H" / "I" / "J" / "K"   
                        / "L" / "M" / "N" / "O" / "P" / "Q" / "R"  
                        / "S" / "U" / "V" / "W" / "Y" / "Z" 
; NOTE "[x]" is now allowed in MGCP.  
; In NCS, only the "x" form is allowed  
DigitMapRange = "[" 1*DigitLetter "]"  
              / "X" ; Added for NCS only 
DigitLetter   = *((DIGIT "-" DIGIT) / DigitMapLetter)  
 
ObservedEvents = SignalRequests  
EventStates    = SignalRequests  
 
ConnectionParameters = ConnectionParameter  
                        0*( "," 0*(WSP) ConnectionParameter )  
ConnectionParameter  = ( "PS" "=" packetsSent )  
                     / ( "OS" "=" octetsSent )  
                     / ( "PR" "=" packetsReceived )  
                     / ( "OR" "=" octetsReceived )  
                     / ( "PL" "=" packetsLost )  
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                     / ( "JI" "=" jitter )  
                     / ( "LA" "=" averageLatency )  
                     / ( ConnectionParameterExtensionName  
                              "=" ConnectionParameterExtensionValue ) 
                     / RemotePacketsSent 
                     / RemoteOctetsSent 
                     / RemotePacketsLost 
                     / RemoteJitter     
; NCS and TGCP define the following four connection parameter extension  
; names:  
RemotePacketsSent = "PC/RPS" "=" packetsSent 
RemoteOctetsSent = "PC/ROS" "=" octetsSent 
RemotePacketsLost = "PC/RPL" "=" packetsLost 
RemoteJitter  = "PC/JI"  "=" jitter 
 
packetsSent     = 1*9(DIGIT) 
octetsSent      = 1*9(DIGIT)  
packetsReceived = 1*9(DIGIT)  
octetsReceived  = 1*9(DIGIT)  
packetsLost     = 1*9(DIGIT)  
jitter          = 1*9(DIGIT)  
averageLatency  = 1*9(DIGIT)  
 
ConnectionParameterExtensionName = VendorCPExtensionName  
                                 /    PackageCPExtensionName  
VendorCPExtensionName  = "X" "-" 2*ALPHA  
                       / NCSTGCPVendorCPExtensionName 
;Text below is for NCS and TGCP only. The difference compared to MGCP  
;is simply that MGCP requires 2 alpha characters whereas NCS and TGCP  
;allow 2 or 3 alpha characters for VendorCPExtensionName 
NCSTGCPVendorCPExtensionName = "X" "-" 2*3ALPHA 
 
PackageCPExtensionName = packageName "/" CPName 
CPName = 1*(ALPHA / DIGIT / HYPHEN) 
ConnectionParameterExtensionValue = 1*9(DIGIT)       
 
MaxMGCPDatagram = 1*9(DIGIT) 
 
ReasonCode = 3DIGIT  
             [1*(WSP) "/" packageName]     ; Only for 8xx 
             [WSP 1*(%x20-7E)]  
 
SpecificEndpointID = endpointName  
SecondEndpointID   = endpointName  
 
RequestedInfo = infoCode 0*("," 0*(WSP) infoCode) 
 
infoCode = "B" / "C" / "I" / "N" / "X" / "L" / "M" / "R" / "S"  
         / "D" ; For NCS (and MGCP) only 

    / "O" / "P" / "E" / "Z" / "Q" / "T" / "RC" / "LC"  
    / "A" / "ES" / "RM" / "RD" / "PL" / "MD" / extensionParameter 

         / "VS" / "ZM" / "ZN" ; NCS and TGCP define these  
                              ; three extensionParameters 
 
;NCS and TGCP allows for process and loop control in either order 
QuarantineHandling = loopControl / processControl  
                   / (loopControl "," 0*(WSP) processControl )  
                   / (processControl "," 0*(WSP) loopControl) 
loopControl    = "step" / "loop"  
processControl = "process" / "discard"  



218  �������  (2005/11)  ITU-T  J.162  

 
DetectEvents = SignalRequests 
 
RestartMethod = "graceful" / "forced" / "restart" / "disconnected"  
              / "cancel-graceful" / extensionRestartMethod 
extensionRestartMethod = PackageExtensionRM     
PackageExtensionRM     = packageName "/" 1*32(ALPHA / DIGIT / HYPHEN)  
RestartDelay = 1*6(DIGIT)  
 
extensionParameter = VendorExtensionParameter  
                   / PackageExtensionParameter  
                   / OtherExtensionParameter 
VendorExtensionParameter  = "X" ("-"/"+") 1*6(ALPHA / DIGIT)  
PackageExtensionParameter = packageName "/"  
                            1*32(ALPHA / DIGIT / HYPHEN) 
; must not start with "x-" or x+" 
OtherExtensionParameter   = 1*32(ALPHA / DIGIT / HYPHEN)              
 
;If first character is a double-quote, then it is a quoted-string 
parameterString = (%x21 / %x23-7F) *(%x20-7F) ; first and last must not  
                                              ; be white space 
    / quotedString  
 
MGCPResponse = MGCPResponseLine 0*(MGCPParameter)  
       *2(EOL *SDPinformation) 
 
MGCPResponseLine = responseCode 1*(WSP) transaction-id  
                        [1*(WSP) "/" packageName]    ; Only for 8xx 
                         [WSP responseString] EOL  
responseCode = 3DIGIT  
responseString = *(%x20-7E)  
 
SuitablePkgExtLCOCharacter =  SuitableLCOCharacter 
 
SuitableExtLCOCharacter = DIGIT / ALPHA / "+" / "-" / "_" / "&"  
              / "!" / "'" / "|" / "=" / "#" / "?"       
              / "." / "$" / "*" /       "@" / "[" / "]"  
              / "^" / "`" / "{" / "}" / "~" 
 
SuitableLCOCharacter   = SuitableExtLCOCharacter / "/" 
SuitableExtLCOValChar  = SuitableLCOCharacter / ":" 
 
; VCHAR except ", "(", ")", ",", and "=" 
SuitableEventParamCharacter = %x21 / %x23-27 / %x2A-2B  
                            / %x2D-3C / %x3E-7E 
 
; NOTE: UTF8 encoded 
quotedString  = DQUOTE 0*(quoteEscape / quoteChar) DQUOTE  
quoteEscape   = DQUOTE DQUOTE  
quoteChar = (%x00-21 / %x23-FF)  
 
EOL = CRLF / LF 
 
HYPHEN = "-" 
 
; See RFC 2327 for proper SDP grammar instead.  
SDPinformation = SDPLine CRLF *(SDPLine CRLF)        ; see RFC 2327 
SDPLine        = 1*(%x01-09 / %x0B / %x0C / %x0E-FF) ; for proper def. 
 



 

  �������  (2005/11)  ITU-T  J.162 219 

����	�
�����  

– ECCA EuroPacketCable working group requirements document EPC-RequDoc-V10-0501, 

May 2001: European Requirements for the Delivery of Time-critical Services over Cable 

Television Networks. 

– ETSI EG 201 188 V1.2.1 (2000-01): Public Switched Telephone Network (PSTN); Network 

Termination Point (NTP) analogue interface; Specification of physical and electrical 

characteristics at a 2-wire analogue presented NTP for short to medium length loop 

applications. 
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