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������� ��	�� ����� � �%&�� .'� (�)*+,���� -
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,��� =28 ������� �

�� >+/1 �?@01 ��
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 ������� �

��� �
��,�� �
,%A� �	��(WTSA)(��$45 B16C -� 
+� B%�D E�� ( ��A �F56	� �C GH E�� B
I�$�� 

�?@01 ��
;$� 6	�J� �C� ������� �

�� ����� �,1���� ��5�6	��.  
# =28 ��K�$�� ���� �!6 6�+��� � LI$�� M�+NO� P��K� ��
;$��� QR1������� �

��� �
��,�� �
,%A� 78 6����� .  

 S�5C =28 ��T��� U*�,�� 	,� (������� �

�� ���! V���W� 7%I B�� E�� ���$2,�� �
N$�$4X� ���Y Z,1 ��
 <5�
��� 	
[$�2� �
��	�� �%\4�� B� ���,���(ISO)4]2���  �
��	�� �
4��+FX�� �(IEC).  
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6��`� "�a b+�,� -
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cN$� 
6$�1 9	�� �
;$��� QR# �.  
d6�
�W� �
;$��� QRa 	
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����� �� ���
 ��� ������� �� ����� ��!�  

  

  

1  ��� 	
���
�  

y�� U)0��� �K 
	[$� ����� -
A� 7� �
2j� �Xj� �*6�%,� ��$X� �
;$��� QR# STB. � l�
;$��� �F
��
K6 B� �FY� 	48
J.290 ITU-T� J.292  �$*c)2���� G2��� G3[ $*	
)�� $� �8	� �v�+�� 
6	�~ ���,K �)2� ��� ��4� b�+,J� �*6�%,�� ��K

Xj0��� �$I$�� ��8 <%!+�� E�� 
cFNe� 7� �,5�� �2325 l1 �2;$�� P�
��� 
6�	�� ���#+K$* �K�I`�1 (�2F�3�� 
 �v+�v`� 9$�$��+1 ���	�IP �F
K �~ �&�5$�� 
�	,�� ��lj8��� 
�	,��� ��,�e�� �*$*	
)�� �)��F��� �$� q8 

�v+�v`� 9$�$��+1.  

2  ������  

1.2  ��
����� ������  

	N$� � 

2.2  ������� ������  
– ITU-T Recommendation J.83 (1997), Digital multi-programme systems for television, sound and 

data services for cable distribution. 

– ITU-T Recommendation J.94 (1998), Service information for digital broadcasting in cable 

television systems. 

– ITU-T Recommendation J.112 (1998), Transmission systems for interactive cable television 

services. 

– ITU-T Recommendation J.122 (2002), Second-generation transmission systems for interactive 

cable television services – IP cable modems. 

– ITU-T Recommendation J.125 (2004), Link privacy for cable modem implementations. 

– ITU-T Recommendation J.126 (2004), Embedded Cable Modem device specification. 

– ITU-T Recommendation J.128 (2005), Set-top gateway specification for transmission systems for 

interactive cable television services. 

– ITU-T Recommendation J.179 (2005), IPCablecom support for multimedia. 

– ITU-T Recommendation J.197 (2005), High level requirements for a Digital Rights Management 

(DRM) bridge from a cable access network to a home network. 

– ITU-T Recommendation J.200 (2001), Worldwide common core – Application environment for 

digital interactive television services. 

– ITU-T Recommendation J.201 (2004), Harmonization of declarative content format for interactive 

television applications. 

– ITU-T Recommendation J.202 (2005), Harmonization of procedural content formats for interactive 

TV applications. 
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3 ���
����� �
������ 

�+,�b�
����� ���2���� �
;$��� QR# :  
1.3  ������ ����� ����! " ��# $�%&�' (A-TDMA) : y2�� �$v $#��� ������� 9$�$��+1 7��
X25 

 � �2%,�3����34��7� �
v�m��  ��);�$�  -jX��1 ��
�,� -�v ^�\4� k
1 L�5DOCSIS 2.0.  
2.3  ()*+�� ,���� ��-�.�/� ,�0/ (CMTS) :	N$* � <5C+�� b+��� � B*T$��� 6$� �C <2jX�� �$*c)2��� ^�\4�
[ 
+K$* �)
�� �
2jX�� ����$�� u' �
2
%X� 7� lX%�2��� �
2
;$� �,5�� ���4� �Xj� u' ��
�,.  
3.3   1�
��� ,�0/23�4�� 5�6	�)� 5'�&�� (DCAS) : ��)4�� �
N$�$4X� $#��+0�� -
%��2� -1����  =28 ��
Y+1 u'

(U)0��� �K 
	[� {1 ^$�� 	FN $#� ��+� CableLabs 6+��� 7� ���� ^�,�� � Q+0v 2006.  
4.3   ���4!DOCSIS :$#  +*$0�DOCSIS � =28�	�� $�4� E
;$� � ITU-T J.125 �J.126. �DOCSIS  
6�j8
78 ��+� ��);�$� �2325 7� dC B� i1���� T�FN �C ^�\v =28 9	* L2��� Cable Television Laboratories, Inc.  (

 ��);�$� �2325 	N$��")CableLabs(" =28�v+�v`� �Xj� B!$�  :/specifications/com.cablemodem.www://http.  
5.3  DSG:  �X)� �1�$1�� U)0�	%�,* dR�� ��);�$�� =28 DOCSIS 78 
6�j8 k
1 L�5 �	� u'� 7� +*$0��� 

 ^�$�DOCSIS T�FN � ��	��  �X)���U)0�<2jX�� .  
6.3  ��68��� 9��;��� <-�=�' $+	���3 ����&�� (DSM-CC) :DSM-CC <# ��	��5� �
4�� �X� ��$4! 

 ��6��! B� �j[����MPEG-2.  
7.3  QAM���>�  : T�FN $#+K$* <,
1+��� ��3��� -
X0� QAM � �,3�� 
��*c� �� ��Xj0 �*	
2���� �
2jX���%&����.  
8.3 IPCable2Home: ��	
� $#�Xj� �  MediaHomeNet y;$�� 	
N -X01 �	�u' P���4�5�  -
/0��� �
21�! 

 ��j��� � k
j��3 ���� (�v+�v`� 9$�$��+1 7� Z
�4�� =28 P��K� �F%
%�� 7X} E�� r+We� 7*��
�� B� ��);�$%2 
�;��� �,4�� �FoV�W �C <w�j�8� �C -��3� -X01 .  

9.3 IPCablecom:��+0�  � � ��
;$��� 7� �2325� �*6�%,� =28 -%�0* ������� �

�� ���� 7� 7�X�
-
;$� �$*c)2��� ��Xj� q8 <2,)�� �!$�� � ���	�� �
2jX���
2jX�� ����$�� 9�%,�5�1 . 
10.3 ��%�)%) J.200: ��
;$� ���	W -NC 7� P�
��8 �,&�0�� �*6$�� ���
j���� �"
j� ������� �

�� ���! 

<%!+�� <28�)��� �$*c)2��� .��� �2323J.200 �+�0�� 6$�� <#  �$�)�� -jX�� ���
j�� ��4� S�5e -�X0��OpenCable 
(OCAP)
	���� ��*�$�� � . 

11.3 <-�=3 �'��' �*8��� ?�@�!3�' MGCP)( : -�%,�3J* 9$�$��+1 $#^�\v -W�� �v+�v`� 9$�$��+1 q8 �)��F�� IP. 
12.3 B�� 5&/ 
�C8������� D�� (MPTS) :
�	,�� ���+1 �� -�v 6��! $# 

13.3  E��
�� 5*+�� F�&�*C! ����OpenCable (OCAP) : � -jX�� 
+)� �X)� ��
5$�� ��
Yq�� 6�
,�

	���� ��*�$�� .� <��,�� �+�0�� 6$����
;$��� �2325 iK� J.200 78 
6�j8 7� McN OCAP. 

14.3 ��G��#
 ���H  (PID) : L
�; �	8 �%
!
	
[� -%,�3J� 	*	��� ��6����� �*$# �
5�5e� 6��! � ���vq� 
MPEG-2
�	,�� ���q1 �C 	[�� ���vq1 . 

15.3 ()�
�� I8��� J 5&��� ?�@�!3�' (RTP) : <2,)�� �!$�� ���
j��� -�v 9$�$��+1 $#� 
�	��  
 �
;$���ITU-T H.225.0 .<2,)�� �!$�� � �*$*	
)��� �
,%3�� ��
�,�� -�4� �%�� $#�. 

16.3 ������ �����'  $�%&�K�
L ����! (S-CDMA) : y2�� �$v $#�
X25��� ������� 9$�$��+1 7� 
 � �2%,�3����34��7� �
v�m��  ��);�$� �� L�3�� -�v ^�\4� k
j�� -jX��1 ��
�,DOCSIS 2.0. 

http://www.cablemodem.com/specifications/
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17.3  ?�@�!3�'�
3��� M�' (SIP) : �X� 9$�$�+1 $#)+*$0� ( ��j�1���
j����  ��	��5��?'� -*	,�� ��6�	�� M
l�6�0�� 7� +m�C �C 	[�� B� .� ��6�	�� QR# 7%f��2��� ��)��F��
�v+�v`� q8 �
v$) �&�5$�� �	,�� B*T$���� 

�&�5$�� 
�	,�� ��+�:���. 
18.3  NO 1�
�)� <�%*�� ?�@�!3B��P�Q���(SOAP)  : y
)W 9$�$��+1 $#u' 	4�3* ��	���� �21���� �
5$��� �/� 
XMLj�� �8T$� �*c�+� � �"
1 � ���$2,�� 9��. 
19.3  D��/�' 5&/ 
�C8��R3 (SPTS) : $# -�v 6��!{1 	N$* ���v+1 	
[�. 
20.3 ��' 9� S��&�� ���T :9c�4�� � 7�e� �C �!���� 
6��' -
j! 7� >�+ge 	,1 78 ��
�,�� �j!�+� <#. 
21.3 U���4�� 5�V4���3 5������ (UPnP) :*�,� �8$%Y �#+04* Ur	�4� UPnP b�0��� e� �F4
��f�� 
cFN� 

4�� ��Xj0����
�c. 

4  ��������������� �
�������  

�
����� ��+����� �
;$��� QR# -%,�3�:  
CMTS:    
&�F�v� ^�\v�<2j� ^�$�  (cable modem termination system) 

CPE:     ��c
FD+�� -
%,�� (customer premises equipment)  
DRM:    �
%!+�� t$��� 
6��' (digital rights management)  
DSG:     ��);�$�� =28 	%�,� U)0� �X)� �1�$1DOCSIS (DOCSIS set-top gateway) 

DSM-CC:  �
%!+�� 7*c���� �&�5$1 �X����� 
��
��� (digital storage media command and control)  
GigE:     �v+�'���1�/
/�� ��8+5 (gigabit Ethernet)  
HD:    ��,�� �$I$�� (High definition) 

HDTV:    �$I$�� ��8 �$*c)2� (High definition TV)  
IP:    �v+�v`� 9$�$��+1 (Internet protocol)  

IPCMM:    �&�5� �	,�IPCablecom (IPCablecom multimedia)  
MAC:    �&�5$�� u' ��)4�� � �X���� (media access control)  

MGCP:    �&�5� �1�$1 �j!�+� 9$�$��+1 (media gateway control protocol) 

MPEG:    k,�� M�q�� i*+K��+���� 6$���1  (motion picture experts group)  
MPTS:    q�� -�v 6��!
�	,��� ��� (multiple program transport stream)  
NCS:     +*$0��� M�	4 ��Xj0�� (network call signaling)  

NGHE:     7� ����� -
A�<3
&+�� b+��� (next generation headend)  
OCAP:    �$�)�� -jX�� ���
j�� ��4� (OpenCable applications platform)  

PID:    ��T6 �*$# b�+,� (packet identifier)  
QAM:    <,
1+��� ��3��� -
X0� (quadrature amplitude modulation)  
QoS:     
�$N��	�� (Quality of service)  
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RTP:    <2,)�� �!$�� 9$�$��+1 (real time protocol)  
SCTE:    <2jX�� �$*c)2��� <5	4F� �
,� (Society of Cable Television Engineers)  

SD:    d6�
,� �$I� (standard definition)  
SOAP:     u' ��)42� �
3j�� 9$�$��q���$I$�� (simple object access protocol)  
SPTS:    	[�� ���v+1 -�v 6��! (single program transport stream)  
SVD:    � +�0� $*	
K T�FN (subscriber video device)  
UPnP:     -
/0���� -
;$���l2��0�� (universal plug and play)  
USB:     <2323� -!�v-��� (universal serial bus)  

5  
!��� �"#���� ���
������$
%��� &'  

* �
!+� �C ¡[�^�3!e� �
;$��� QR# � �C >+�)* �
!+� B� -��X�* ^�3!e� �
;$��� � ITU-T J.290 .¡[�* �%� �C 
 �
;$��� QR# � ��j2������j2���� u' b�f� � 
�6�$��  �
;$���ITU-T J.290.  

1.5  ������� ��
�6��� W�3  

 �+*�
,N+�� �*6�%,�� y;�  ��� �
;$�ITU-T J.290.  

2.5   F��/�)��+��� <-�=��� ������� ��
�6���  

1.2.5  ����
�� F���T ��
�6��  

�$X* ��c
F]�� CPE �
����� �$,4�� -jX�� B� ��1����� +*	�� -!C =28:  
• ����� DOCSIS. -�  
cFNCSTB �
N$�$4X� -%,�3� Q�D�� �
&�4� <# �
2jX�� DOCSIS 2.0 �)2X�� �2
2! 

v�Q�D�� �
&�4� ������� S�5@� �]I� . ��
;$��� +\vCITU-T  J.122�  J.125�  J.126. 
• ��	
��
�� ������� . -%,�3� b$5 MPEG �)�2/�� -W�� 9$�$��+1 IP ��);�$� q8 DOCSIS. 

2.2.5   ��
�6��IP<-�=��� ������   

• ������������ ��������  .��	�B
5$� ��#�D� �*6�%,�� QR# X��  y

IPCable2Home�  IPCablecom 
�IPCablecom���   ��j2��� �8	� 
�	,��� �&�5$��NG-stb =28 ¢M�41 �� ��6�%m�5�����q�� QR# � ��1�3. 

3.2.5  �+*4�� P�C8 : �&�5�6���  

• ����!"#���$� �������  (SVD) . 
cFNCSVD 7%f�� $*	
K 
cFNC <# y�$� U)0� �X)� ��	[� -
j! 7� 
 d$28C �<)2W �$*c)2� 
cFNC �C �
%!6 �£�R1 �%&�! (DTV) .��+,J* T�FN b �+�0�� $*	
KSVD<5�5e�  

)¤�e� 	�� ��);�$~ (1$2��� ¤�e� 	�� �
)&��$1� �2jX�� �Xj02�
 .� 
cFNC -%�0�SVD ��);�$�� ��� 
 +*	�� iK� �8$4�� �
!+� ��6�
W =28 =28e�7*�6$��1� �Xj0�� <2/0��  <,&��&c]��� .� y&��� �+�SVD 

�
5�5e� 9�	A� � �
!+��� ��6�
W 78 �2m�C� 1.  
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 ?3�X�1/ J.291Z ��
-�[3 SVD ��=�=\���=���3   
 �������SVD ��	�	
�   ���
� �����SVD ��������� )�����(  

•  ��� ����	 
	 ��
 ��� ��
�� �
���� ����� ����	
 �	 ��!" �#��$DOCSIS 

• % &�'�() *�+,)�./� 0.� ( 2�DOCSIS 2.0 

• �
���3% ��(�% 4����5 ��
 

•  067� 86� ��
MPEG-2) SD�  HD ( �'%9H.264 

• (� &/!: &���;��< &�����=�" 

• CA ��=>��� &�?��  

• &���/�@ &�.�.� �% A��;��J.200 A��BC? ���$ �D OCAP 
&E����% 

• 
����3% F�G��% HCI 

• J���% F�G��% HCI 

• �!�% KE.�% HCL MRFN.(�% �G &#�O P� ��)�=��%  

•  QN.(�% �G &#�O P� �=�C�% HCR�� &�(�!�% F�E.�%
 A�!�E�3%KG�3% �>(�% ��� S ITU-T J.197. 

•  ��? U� �/V*C$�# ���: OEM 9��W �/>��% ��� �
�� 
SVD X�#�6���%� 
������% 

•  ��/7� ��
J.83 QAM�Y�3% &�Z  

• U=[�� USB-2���% \%C]^� � &�/ �	`6(� ��	 U� a�C)@ 
(3% &/!7�% &���;��< ��;��� &���SCb�=�c 
�c 0]   

• F�G��% J�� HCI 

•  N.(�% U� &�=c &�=�� &�(�? F�E�) �d�HDMI eDVI( 

•  &B�� &?%�? &6�f�)��=� X%�(� ��%
@� gh�i� IP ( j?
&/!: k�6(�% &���<(3% &/!7�%� 

• &6�f� DVR&����5%  

•  &6���� l'�YIIPCablecom 

•  067� 86� ��
SMPTE 421M (VC-1)  

• %��&� �'�() . 
cFNC ^+��CPE <X��� t$�[ <%�� �
2jX�� q8 ��*$��� 9�%,�5� �%
��� �
��8 �£�*$��. 
4.2.5  �+*4�� P�C8 :���
�]� F�/�+��  

• *+�,$� �,- /�0���� �12 .�%\ve� �\,� � P�	N ��	� 	���� �FA t��4�� >+8�4#�+�� �
2jX��  . �]
�v�
��R� � ��+\4*� 	���� �FN ���	W =28 �8+31 	*�c��� G2��� �
j2� � P�1$,; l2/0�� 7� 	*	,�� {N�$* (
 ¥9$� ���v 	48 	���� �FN u' �j34��1 
��*c�� � t��4�� >+8 �
3���FN l1 	���� �FN�6	���  . 7� �R�

FD B5$1 �$X* �C ��X~ �
¦e� ��c
CPEd��+��� y
��� 9�%,�5� � U
/��� G8$�3� �C �
2j��3�� . 
5.2.5  �+*4�� P�C8 :(%�-��� ^�C��  

• ��3� 45 6���� 
0����� 7�1�� .<��4� �
3�� $# ^�\4� CMTS ���	�� -�K -
F3�� ��[��' +m�C 9�%,�5� 
 <� �Xj0�� <2/0� �v�+�� �Xj0�� �6�$� 
M�)���6��§%\ve� -fKC 7*�	,�� 7*�p6$� 7� �
8+)�� � .� y*+,�

 ��v$X� l1 �
4
j�� �$�3��CMTS ���� B� ��v$X�� QR# e� M�cNe� 7� r+W<3
&+�� b+��� .� -�K 7%f�*
 ^�\4� ��
�,�� -*	j� ^�3!CCMTS d$*��+�� ��+��� -
X0� ^�3!C 78 RF �5���1 L%3* �����1� �6�$� QAM 

 �K���	,�� ���	W l1 �%
K�8	* �
3���� �R#� 
� ��+�� ��
�,�� -*	j� RF P�,� ��4w' q8 �*��%�8�� c*c,�� 
iK+��. 

• 85(���,���  DOCSIS 3.0 .�	� ��j2���� �8	1 �;��� DOCSIS��� S�5C =28 �	8  "N" ��$4! 7� 
DOCSIS��
�,�� 9	,� 
��*c� . 



   �������ITU-T J.291  (2006/11) 6

3.5  ������
�� F���]� ��
�6��  

�%,� -jX�� ¨&��W 7%f���*$*	
)�� ���	�� �*6:  
1.3.5   ���4!DOCSIS (J.128)  

 ��);�$� ^	��3*DOCSIS	,1 78 
6��`� ���	W -
F3�� P���� .  
2.3.5  ����_ �8�C'  

 T�FN ^	��5� ��'SVD -
X0��� �
v�X�'� 	*	]��� �
v�X�' k
j�� L�3�� R�)4
5 (�
4�C �!��1 <2jX�� iK�$���1 B� SCTE-41 .
� P�f*C +\4J* b$5t+w �©34�� 	I �*�%�� 7� ����� -
]2� �
K�I' .  

3.3.5   9�`��4�� �&� NO ���>�  

�
,%3�� ��
�,�� -%� -&�	1 ���� -jX�� �Xj� �*6�%,� 6$���/ �K�[ l1 �*$*	
)��<3
&+�� b+���) QAM �C CMTS 
P�m� (�+�0�� +��� .�/I ��
5� ��5�$1 �*$*	
)�� ��
�,�� MPEG-2 ��W �C Q�v�C �K$;$� ��	��� U)0� . �$X�5�

 �
,%3�� ��
�,��-X� � ��jw 3 MPEG-1��	��� �
,« U)0� ��W �C  .�<# �2%��� ��m�� -�4�� i&�+w������ :  
• 5&��� (=�=\� : 5&/MPEG-2 B� QAM 

 
�	,�� ���+1 -�v 6��!MPEG-2 (MPTS) -
X0� q8 QAM � -%,�3�� d	
2���� �F4�� $# ���
2jX�� �\4 
�
���� �
%!+�� . ¬�)�2�� =28<3X,�� iK�$��� $*	
)�� T�FN B5$1 �$X* b$5 ( �;�W <%!+�� � +�0��(SVD) 

 T�FN 7� ����� -
A� �CCPE -�v �A�,� d$*	
)�� MPEG-2 q8 QAM-NC 7� 7� -�  �
8��`� ���
j���� 
� ���
j��G2��� G3[ .��� 6���� �,K�4�� ��$%�2� 7X}�
,« �$X� �C -�4/ �*$*	
KMPEG-2 �/f4� 6��! �C 

��	���� ����$X�� 7�.  
•  5&����=��� 1 : 5&/MPEG-2 �C=��' ������ ?�=
�� 31 DOCSIS 

� -�v 6��! -%,�3J* (�F4�� �R# MPEG-2)  ��);�$� G3[ 	���� �FA 9�56`� �6���� �
8+)�� ��j���
DOCSIS (�)8�f�q�� ���$2,� 9�56'  ��
�,� B� d$*	
)��� <,%3�� ���vDOCSIS .� -%,�3J*�	� �*$# 

 ��T+��B&�0�� PID 0x1FFE � -�v ^T+MPEG-2 ��$%� �2���� DOCSIS �,K�4�� ) ��);�$� � {)*+,� iK�
DOCSIS .(� -%,�3J��*$­� ���	� PID��
�,�� ��6��!� �*$*	
)��� �
,%3�� ��6����� -NC 7� r+We�  .

r+��,�  -�v 78 P�fK �R# $*	
)�� -�v �? 9�%,�5� �
v�X�' �
2jX�� �Xj0�� �*6�%MPEG-2 <5�5e� �? q8 
QAM�
2jX�� ���	�� q8 ��
�,�� B� �Y	��� $*	
)2� ��®	��3�� ��	���� 
�	,��� �&�5$�� ���	W �8	� .  

•  5&����=��� 2 : B� (�6%��3 ����
�� 5&���IP/DOCSIS 

��� �R#  (�F4-%�J� 9$�$��+1 q8 $*	
)�� 
6��' IP ��$4! q8 �2̄3J�� DOCSIS .� ���	W ��� L
�*
 �&�5$�� -
j! 7� �
2j��3� 
cFNC u' ��K	���SVD� �
%!+�� ��®	��3��  9$�$��q�IP .� ��
�,�� -%�J� 	!

 d@1 �*$*	
)��� �
,%3��7� i3v�
����� t�3ve� :  
�  -�v ^T6 MPEG-2 q8 IP  q8DOCSIS°  
�   -�v ^T6MPEG-2 ��$± � RTP q8 �,K�4�� IP q8 DOCSIS°  
�   ��$±RTP)  �
!$� 9$�$��+1 �CIP<2,)�� �!$�� � +Wz  ( q8 �,K�4��IP q8 DOCSI 

� ��c
FD B5$1 �$X* �C </j4*CPE���m�� t�3ve� 7� dC � �%²23� ��6��! ³�,� �C .  
�8� d6�+f�� 7��� b�+��  �+�0�� (�F2� ���m�� -�4�� i&�+�<5�5e� B�5$��� 1 B�5$��� 2)  -X0�� +\vC1.(  
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 ��E�
 ���:m%
&#�#��6�% 

 ��E�
 ���:m%
&��=.�% 

 

     A��E��  

RTP � / �	 

MPEG-TS 

A��E�� 

     UDP/TCP  UDP/TCP 

     IP  IP 

     

&�!bMAC   
DOCSIS 

 &�!bDOCSIS MAC  

 ��E�
 ���:m%
&#�#��6�% 

 ��E�
 ���:m%
&��=.�% 

 

 ��E�
 ���:m%
&#�#��6�% 

 ��E�
 ���:m%
&��=.�% 

 &�9�
A��E��  
DOCSIS 

 A��E�� &�9�DOCSIS  

MPEG-2 TS  MPEG-2 TS  MPEG-2 TS 

QAM  QAM  QAM 

�	�	
�   �	���1    �	���2 

 5+4��1/ J.291Z ����
�� 5&�� �)��*�� D.���   

4.3.5   5&/����
��  

 -�v ��6��! q8 P�
�� �
%!+�� �
,%3��� �*$*	
)�� ��6����� -%�J�MPEG-2 .���v+1 -�v 6��! �
23� 7X}��+)�  
(SPTS) 
�	,�� ���+1 -�v ��6��!� (MPTS)^�\4�� 7� �)2�� ��8��! � �%F
2�  . ���vq1 �;�W ���$2,� -%,�3J��

MPEG-2 ��	W ���$2,�� 
�	� r	� ATSC/SCTE)  �
;$���SI ITU-T J.94 ( -�v ��jw 	48MPEG.  

4.5   ���4!DOCSIS  

6���C �
2jX�� �Xj0�� �*6�%,� 7%f��P� ��);�$� 
�	,�� DOCSIS 7�´� +*$0��� �F
K �~ B
%A ��c
FD CPE -�4��� 
$*	
)2� -*	j�� .� ��);�$� �8	� (
�	,��� �&�5$�� ���	� �j34��1DOCSIS��K	��� �&�5$��   E�� 
�$N �F
K �$X�

 ��	��QoSP���# P���8  .� -�v �$�$��+1 �8	*DOCSIS U)0� �K �1�$1� DOCSIS (DSG) -
%��2� �4�z ��
Y+1 
 �%\ve -
X0��� 
6��'�SVD7� 7�X} �µ �
8+)�� :  

• -
X0� ³�,� DCAS° 
•  -
%��Ne�1 <5�5e� �X���� -NC 7� 	*	]�2� �21���� ��1�m�� ��
Yq�°
cF 

• -
X0���°$*	
)�� U)0� �X)� �
�T6�$� 	,1 78  

• ���
j���� -
%� -%,2� �%%��� P��K� � �2323�� ��
;$�J.200 ��
Y+1 �F
K �~ OCAP°��
5$��  

•  $*	
)�� -NC 7� $*	
)�� �2]3� ��%X��1 �F
j0�� ��%X���� -
j! 7� <28�)��� �$%f%2� 
6�	�� 
6��' ��+[
 G2��� 	48VoD. 

� �¶ ��);�$� ^�	��5� ���# �
K�I' 	&�$KDOCSIS �F�&��W � -m%�� �
2;e� �8� �%\vC 7� 	,1 78 
6��O� -
%,�� 
 �8� �%\vC�-
/0��� ��
2%8 .� QR# L
���
v�X�`� (9$�$��q� P��K� IPCable2Home)  ��
;$��� �2325J.19x( ( �*·6

 B
�CPE <3
&+�� b+��� 7�.  
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1.4.5  5&���  

v �Xj� � -j� ��)HFC) 6$�� 	���� <)
� 7� l]#( ��);�$� 9�%,�5� �
,N+�� �*6�%,�� <8	�3� (DOCSIS  =28
�
�´� �?C-�42� �
5�5e� .  

2.4.5  ���� ���T QoS1�
��� �+*L   

�	� �Xj0� 
�	,��� �&�5$�� �
;$� IPCablecom (ITU-T J.179)6�w' P� 
�	� Ug �
N$�$4X�� i
j���� ¸	���  ���	W
 �Xj�QoS ��);�$� ��)v ���! q8 
6�	�� =28 
	%�,�� �
��4*	�� 
Tc,�� DOCSIS 1.1) �	[C �/
; �C.(  

� 6�w' +04� <5�5e� ij3�� �+0�� �Xj0� 
�	,��� �&�5$��IPCablecom $# +K�$� ��);�$� ���! DOCSIS 1.1)  �C
�	[C �/
; ( 	!��K�IC ��);�$� DOCSIS 1.1� ��jw �8�  �XMAC -NC 7� QoS�
��4*	��  .�
23� -
F3��� 

 �&�5$�� 
�	,�� ��6�	��¹��� E�� ��v�%f� QoS (Tc,* 6�w' IPCMM ��
�z DOCSIS �8	
� �*6�%,�� � Bp5$�*� 
 �
)&���QoS ��
�z =28 P���%�8� ���,�� >�+ge� ��� �
��4*	�� 
�	� ��);�$� � DOCSIS 1.1 �$;� IPCablecom 

c�+���* . 
�	,��� �&�5$�� 	4�3� l[ �� �Xj0�IPCablecom u'  ��
�z
�	� � IPCablecom �C u' Q�j�v�� 6	H (
 +0v �Xj0� 
�	,��� �&�5$��IPCablecom ������ �Xj� +;�48 ^c2�3* � IPCablecom.  

 º 	!��
3
&+�� +;�4,�� 7� 	*	,�� �*$# 	*	� �Xj02� º� �
4
j�� �$�3���� �F��� 	*	 �);�$� 7%I ���,��  �&�5$��
 �Xj0� 
�	,���IPCablecom �
;$��� � ITU-T J.179.  

 ^	8 �g6	*	� 9$�$��+1 ���!' � 
6��  �Xj0� 
�	,��� �&�5$��IPCablecom)  dC�	� Ugi
j���� ( �*6�%,� ��K (
 �
2jX�� �Xj0���$
01 +��  9$�$��+1SIP ���
j�� 7� 	*	,�� � �� 
�	,��� �&�5$�
���� .l1 7�� �8� �*6�%,�� b�	#C 

�j[����� 
6�	�� ���!` �£�
�z� ���
j���� 7� B5�� �$4� .� 9$�$��+1 P�4%I �
2jX�� �Xj0�� �*6�%,� �8	�5SIP 
��8 
 r+WC ��
�z =28i
j���� 
�	�
6�	�� ���!` .  

��X��1� 9$�$��q� ��	��3�� ���
j���� SIP )�5����)v 7� 
�� QoSl��*+w r	[�1  .�j34��jK 
cFN��  ��£ � E��

�$o QoS ¹�$� ^	��3� 	! (’BK�‘ QoS ^p	� ^	��* �
[ SIP G2�1 -
�$�� QoS 78 P�1�
v ��)4�� �6�$� -NC 7� 

-
%,�� .� ¹�$� ^�	��5� $# -*	j�� �F4��’�RA� ‘ �
[-
%8 �2�} SIP4�� �6�$� G2�*� +m�C ¢M��� ��) {1 ) 7� ����
9�W�Xj0�� 7� �aRN  .(� ��]F4�� ��R#���	� �*6�%,� 6�w' �  �Xj0� 
�	,��� �&�5$��IPCablecom)  �
;$���  

ITU-T J.179 .( �8	� l[ �� �
;$� �Xj0� 
�	,��� �&�5$��IPCablecom  ��*+w P�
��[’BK	��‘ ��*+w �8	� � �?�K (
’�RA�‘.  

 &��n�@ &opn�– �FCb ��� &�#Cb ’�`�‘ ��# ���(���;�� QoS 2� k�6(�%� Jq3% UPnP.  

5.5  ��� a�*4��� J 
�b� �	�� 5*+�� ?�6��=�cd�  

4�� ��Xj0�� -NC 7� �1�RN �*��� ��jw $# 6$�� 	��� -jX����
�c .4�� b+g 7� 	*	,�� � P��$%8 	N�$�� $#�� {
K� 9c
� ½� �8	� t��4�� >+8 7� B3��t��4�� >+,� �0�,��� ���	�.  

 �
�c�4�� ������� 6$�� 	��� -jX�� 9�%,�5� � ���­� -&�3�� 7��4�� �Xj0�� ��6��' -W�	� ^	8 ��%I� B� �
�c
-jX�� ��+� 7� 6$�� 	��� -jX�� q8 ��	��� �
2j��3�� �C �
���� ���	�� .� P�fK�* �%8
M�+N 7� ��j[' 7� -
%,�� G 

4� B���! �)v =28 7*+W´� -jX�� <�+�0~ -W�	��� �R# -m� +�:* 	! (-jX�� ���	W u' ��)4��/-jX�� �Xj� 
	�8.  
�R­�4� 6$�� 	��� -jX� �*��� ��jw dC =28 GH (Gj3�� � �*���� ��j��� ^+�� �C �c��X�� ¹6�W 
@04�� 7� �F,� ^M���� 

(6	��� �FA� 	���� �FA y
��� �
[ 
6��`� ��*$5 B� ��R�� -W��
@04%2� <��4*	�� r	��  .� q8 ��� i
�� 7X}
 B� -8�)���<3
&+�� b+��� 9�%,�5�� ��%f� iK�$��� y
��� B� )-�f)�� 6�
�� ( 9c8 9�W 7� �CMcN 6$�� 	��� -jX�� 

4���
@04%2� B1���� <N6��� -jX�� 78 �c .� (�
v�m�� ����� ��	�* 	! B� 9c,�� �R# -m� -W�UK$� �
2j��3�� -jX�� ���	W 
4�� u' 9$W	�� ���v �+! ���+� -m� 9c8 +�48 G
�+� P��$%8 <8	�3*��	! dR�� +�e� (9c�  �$X* P�+3
��.  
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� �*���� ��j�2� �
2
/0��� ��%2,�� �C -jX�� �*6�%,� >+�)�� 6$�� 	��� -jX2��4� �c�$X� �
&+� �6��' 7X} �%\v@1 �£
<3
&+�� b+��� 9�%,�5�� ��%f� iK�$���y
�2�  . �C <,N+�� �
%���� >+�)* �%�<3
&+�� b+���  �*���� ��j��� u' ^	�*

4��� �
�c (QR# -
/0��� ��%2,�-m� ��* �C �� {vC� (�
v	��� �
2,�� y
��� ��	[ ��%2,�� QR# UK$� �*���� ���j��� -%,� (
�� 	��� -jX2�4�� 6$� E�� �$
��� 7%I �c<3
&+�� b+��� �#�	�.  

4�� �*���� ��j���1 i2,�* �%
K� �X� ��jw =28 GH (�
�cMAC$�� �C  	��� -jX�� �Xj� =28 
cFNe� l1 ��+�� �5
4�� 6$����
�c .�4�� 6$�� 	��� -jX�� �Xj� =28 
cFNe� B
� �C -jX�� �*6�%,� >+�)��FNC <# �
�c 
c
U\v �C �� 

 7� ��c��<3
&+�� b+���4�� 6$�� 	��� -jX2� �*���� ��j��� � �6�0��� B
��3� ½[ ��*c�+� 
6��' dC �� �c .� >+�)*
<,N+�� �
%���� �� 9$�$��+1 -jX�� �*6�%,� ��j�MAC ��*+�1 -%,* �� u' 	4��4 �
\,�� ��+�� ��*$��C 	*	��� �8T$� 	
-%,�3�� ��qW. K 9$�$��q�� �$X* �C </j4* (P�m%�
v�X��1 P���c� d� �&�5$2� ��)v ¨
�¾ � �j34��1 �*$��C ��+

4�� 6$�� 	��� -jX�� �Xj� =28 
cFNe� l1 ��K	��� $*	
)��� �
�c�2� 7� =28C ������ � ��
�,�� ��+ �5�3��
UW@�2� �j34��1.  
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[  	��$
5S�
��� ��	8 	,1 78 S�
��� 7� P�	N Z)�4� 9	,� 
 9$�$��+1 ��5�$1IP .4�� � 6	��� 7� Z*+8 t��v �Xj� q8 {2± 7X}� 9c)��	8M�1+FX�� ��F�5�  ( u'B%Y 

 ��
�,��)9�Y -W��iK�+�� ���,��  .(	
�
5���
�,�� ���K	� ^�\4��  -�41 ��K L%3* �
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j��2� �1$2��� �2�) QR# �
 �������	8��
�,�� B� ^p	�� M�1+FX��  (B4� B��Xj02� 9�$� Ug 9�%,�5� dC  . G!�+� -
;$� -jX�� -p/0� 7%f
5�

��� ��
�,� ��]�5� l��	,��4� -� � T�FA� +04
5 dR�� iK+�� u' ��
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6   �($)�����  

 9�	A� ¨p�2*2 �$,4��� ¨&���� �
3
&+�� 
cFNe CPE 9�	A� � 
�6�$�� �2� T��]�*� t$)* �~ -jX��1 �;��� 3 7� 
 �
;$���ITU-T J.290.  

 ?3�X�2/ J.291 –L ��0/  ����T e)� �)��CPE  
  SVD �	�	�  SVD �	�� )�!��! "�#( SVD �	�� )�!��!(  $�%&'��	�*�   

DOCSIS 2.0  � � �   

������% 9��� ��
  � � �   

1.6   ��.�_ �����@��4�� (SVD)  

• 4�� �
j0�2� <5�5e� �8	�� ���cJ*� �$N$1 �cR)4� USB 2.0 .� �)2�� �
j0� ����2� -
;$� 7X})4�� �RaR 
 	*�c���)
�� ��jw PHY) �*��� ��jw/( MAC ��*6�%,� -NC 7��� �
j0���4� �c�� �)2��)-m� �Xj0�� (�v+�' 

 �
X25���WiFi6$�� 	��� -j� (.( 

•  	,1 78 �X� ���cJ*-���iK�+� �
x  �$*c)2� -
/0�� ��I' ¥$À =28 {2
X0� �+�0%2� 7X} �/�C]3�  $*	
K �2

�$N$�. ��C </j4* M�+%�� �� �,�e� �
N$�$4X� 	,1 78 �X���� �8	* IR �8� �C 6�j�8� =28 +*	�� -!C =28 

 d$*��+�� ��+���RF  �$X*P�*6�
�W� .� ��
;$� �2325 B� P��1���� 	,1 78 �X���� �$X
5 ��� =28 
��8J.200 
 9$�$��+1 ��j2��� �F
K �~OCAP	,1 78 �X���� 
cFNe . 

7   �%
* ���
��$���+��'��� ,�  

-²m%
5 (�2��X�� �&�5$�� 
�	,�� �*6�%,%� �
2jX�� �Xj0�� �*6�%,� u' 
+\4�� B� P�!�3��  P��K� P�$� <3
&+�� b+��� ���
 �
2jX�� �%\v�� d	
2���� -��3�� <3
&+�� b+��� 78)	!$�� 7� ��W	�� �+w G
1�vC ( u' �j34��1 ��
�,��� $*	
)��

�)��F��� .�7%f�� 	&�$K ��	��<2* �� :  
• 9�%,�5�� ^�\4�� �6�$� @)�e� ) ��6��! (y
��� ����� -
j! 7�QAM(° 
• -
F3� 7*�	,�� ���	W <�	�� -j! 7� 
��6$�� �Xj0�� +;�4,� k
j�� -%,�� �3K�4� 7� lX%�2� P�[��)v� +m�C 

���w` �j��+�� 
	8��2� ��	�� +%8 UK$�� �v�+�� 9�W�`*	N ���	W  
	UK$�� �
v�X�' B5$���  d$�� �
x
�%\ve� 7� �)2�� ^�][C° 

• 	*�c� ��4� 6�X�1�� E�� �,*+3�� ��	�� ��	��5�� �f� 9��j��� 6$j,�� ��)v l1 �%
K  ��	�� G
1�vC ��1�3��
)�$*c)2� =28 -���� �*$# �C <��� �$5�[ =28 ^�KC 
	#�0� -m�.( 

 -X0�� y�*3 �Xj� �
23�� ���,�� �*6�%,�� <3
&+�� b+���.  
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 5+4��J.291/3 – �+*L ��
�6�� (%�-��� ^�C��  

 �Xj� �*6�%,� 7� ����� -
]2� �
5�5e� ¨&���� 7%f��<3
&+�� b+�����  <2*:  
• ��X�`�1 <3
&+�� b+��� �Xj� -,D <%!+�� $*	
)�� ��+[ �
23� )0�� -�v ��6���� 
+)MPEG ( ��+[�
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8$4��� ) 9��6@1 �)�2/��DOCSIS ( �
�� �
41 q8��+�0� �Xj0� <3
&+�� b+���. 
•  �$X
5 E�� �6$��� 
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6��' �%\v@1 ���	�� B
� r	� =28 ���
j���� 6�	J��
v�X�' �F*	� -X01 -
/0��� 

� ������� -0K ���[ � P�
��� -��3�<)2�� G�X�� �%\vC B. 
• �1 �;��� Gv�$A� -�)4� d$*��+�� ��+���� �X���RF ���	�� <3
&+�� b+��� ���
j��2� 7X} �
x ��+�0�� 
6��` 

 +*	� �C �Xj0�� ��
/0��� ���� b+w -j! 7� �6�$��<3
&+�� b+��� �
8+K �%\v@� �
�� -��X�� ^�\4�  ���	�
�£�R1 �%&�! 
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�$4��� 
�	,���� ��� �
2j� �"
1 � � �	� �µ 	,1C �*���� 
@04��1 ���À� �C 6+I dC ��	[' �K�I' 	48
 ���X0� 7� ��
3j�� �*��+K`� ��	[$�� 7� {3)v �	,��QAM . �\4�5� ��);�$�DOCSIS ��p	,�� 

 ¹+� �*6�+f�� ��%2,��1 �vp�	�QAM RF�  =28 ¡K�� <� �K��2���5 
@04� RF.  
9  ���� 8�0	 �GigE�����<� ��! 45  :�$X
5  -*	j� �
3vGigE -NC 7� �Xj� �6�$� +*	� 
+�
5 �� 

 -*$� 7� ^	��� 7�X� 7%f
5� ��*$��� B*T$��� 6��! dC u' ��
�,QAM ��*$�� 6	�� dC 7�X�� 
 ���	� l1 ��$F31 -*	j��� 7�����*$�. 

9  ('�$�= �'=��� �'�() >�?	 : 9��4�~ �$X
5 �6$��� 
6�	��� ���
j���� d+*	��
)
�� Gv�$N -p/0�� <�,� 
�X���� =28 
6	���  ��N�[� ��+�� ��$%xQoS �­��4�~ �$X
5� (�F�j!�+�� �+�0�� �����3�� 

 6��! �6�$�� y
�2� <��4*	�� ¨
���2� ��
�T6�$W� ��5�
5QAM ��*+���1 �
��,K +m�e�. 
9  =! @	�A) ����� 8�0	 GigE �'�(B� ��! 45: c
5r$�3� k
1 L�5 -*	j��� �
3v �p� 
6��O� d6�
,� 

 �C �v+�' -*	j� �
3v ��5�$1GigE  
6��' �%\vC ��5�$1 �a �X����� ��	W -� 
6��' Á3�* �
xIT 
 q8 �
N6�W�5$ �[$�)� �
4
1 �API. 

9   -%,�3J*IP�  DOCSIS�  DSG)  U)0� �X)� �1�$1DOCSIS��� -NC 7� ��K 	���� �FA ���� ( -NC 7�
 ��c
FD u' 
6��`�� �X���� -&�5+� �Xj0�� -�vCPE . -X0� 
��8� ���	�2� +*$0��� ��$�$��+1 �8$%Y

$*	
)�� =28 �%&����=28  DSM-CC)  �
%!6 7*c¾ �&�5�–�X�� 
��
!  (� RTSP� SIP�NCS/MGCP ( B�
�$N� �
v�X�' ��$�$��+1 "G*$�� ���	W "�� =28 �%&��XML -
j! 7� SOAP. 

^�3!e� ^	�� �
K�I' -
;�)� �
����� �@01 ���X0� -�K QAM ^�\v 78 DOCSIS CMTS (�@01�6$��� 
6�	�� 
6��' �*6�%,� .  

1.7   F�f+4� 
�C! DOCSIS CMTS3  QAM  

  

 5+4��J.291/4 – ^�C�� �+*L ��
�6�� 9� d���� 5�X� (%�-���  

 -X0�� >+,*4�F�1��6� �
)
�$�� ��v$X�� . 7� 	*	,���-X0�� �R# ��v$X� q�,�  9p	j� �F
K �~ �*6�
�W� RF L�3��� 
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•  ����
�������>�  

>+/��6$� +*	� 7� � �K��� �ERM 
6��' <# ���
�¾�6�$�  �K�[ QAM -NC 7� -m� ���
j���� 7� 	*	,�� VoD  
�DOCSISÃ� (�
%!6 �8��'�  . �A�,� =28 9�%���� {4� �*�/�� �3
��MAC �4��X��� ��T��� P�
��[ ^�\v � CMTS ����.  
• ��-�.�/�/ 5�+4! F����DOCSIS 
���� �.X (CMTS) 

 ^�\v 7� �*�/��CMTS� �$X* �C <# ^$
�� �*6�%,� �  �A�,� �,��A� ��4�DOCSIS��
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 ^�\v Bf�
5 (
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3
&+�� ��U
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)-
X0��� -*c�� -�X0�� ( �*���� ��j�2�PHY �X�� DOCSIS MAC�2�)4� 
cFNC u'  .�X� -;� ��* �MAC 
 ���jw�PHY Ug -*	j� �Xj� q8 �
2j� �Xj� �*6�%,� � jN�[��$%X�� �f)�4�  . �
)
�$�� Gv�$A� -W	��CMTS 

 (�
!�j��-m� (���	A� 7%I �p$X� "DOCSIS MAC" �*6�%,� 7� ����� -
A� � <3
&+�� b+���.  
• DOCSIS MAC 

 -X0�� � +F\* �%�4 y&��� -\�5 (DOCSIS MAC­�[ =28 � . ¨&���� ��C6�+g =28 E�� �A�,� BPI+ �j�� 
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)
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21�! ��
f��� G3[ y2�§ �C 7X} M���6��r+We� R
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5� .  
• �+4! 5QAM� ���	) 

 
cFNC 9��4��QAM �K��� �
���� E�	W -X� � l�2j��3�� P�,� B5�$�� �j��� i
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X0� ¹���
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 l[ �-m� � �%&���� ���4�� �CP�*6RN P�$� ���,�� �
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&�F�v� ��6	K� 
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��8' <8	�3� � ��+�0�QAM �C �K���  DOCSIS US9	j�3J* �C  . 	,�� 9	j� �K$)��
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•  F���8 ��6iDOCSIS 3.0 
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