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 )*&�*� ��'��(&% ���� ���� �	
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�M R@���
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 ����� �#=6u �	K(LAN)( ���W6(  &
�67�	���!�1( �#D&=% h���5K�  �	9�v��@ �#�< R�<�=> 3 ���5� IP o �
{&�� Q0 H�zD E�&� �BD&�	L�M S��G? (! C?]� .( ���5K� �	K�W� R�	=�� JK7 R���D��6	G� ��� E�#��M�#� BM 

H����M �M�? IP  f3(&�� CN( ���� RT	Ue -�6�MIP. 
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�M �	3&< ��#*)*&�*� ��'��(&% ���5: 

�  ���� STUV!IP) 8nM : �m'(fK$��G� �m'( h� R�M�g h��6� R�/( h����� �? ����� Y "�v��
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�� 
 p7�%�%������ �?  .�(�6�D @( ���$6� �� ���  PK��� �Tr)*&�*� ��'��(p%���5� BM (  @�(�6�D 

 PK��� �Tr%K	
����� BM  Y i&=� i&<�W��j ���5�	�	M�$�� �	KD���� . 

• 	� ��$6� @ �	
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SDSL  ³&�5� H&��6� -$1� �? )Symmetric Digital Subscriber Line( 
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5 ������� '�� 

 ���� ���� ��]�D)*&�*� ��'��(&% BM �D��� BM R�W	��� hR���D��6	� JK7 �$��#� ��=>@ @ �MT� BD����( R�<�=>
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��e 8' Y .f�D( 8�5� 2R�$K�M ( ���$6� Y "G1 8' JK7 P�=6� b� ���5� R�<�=>: 
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 ��	��2/G.1050 – ���� W�=X� ���� YN"�N!� ��&�*E"9 

 8	D��� &3�DIR�$K�� -#=6� I��O (  ���5� R�<�=> ��G6��% ���� ���$6�)*&�*� ��'��(&%. 
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}M (! ��Ur �� �	1 R�M�F��@ "		#��. 

J?��� BM( D ^! �$G��$����% ����?@$[  BM �KM�' �7�^��N Y ����?@ R�	K$7 36 �7��  ) �&L�GD ^! JK7
 �&V0����?@����? ���/ 8�� f�#	1�  (�&V� �	1 ����?@ �� cG/ 81! (! .c��6��( ����?@ �	�U6M %���UG 

���O ¥�K�! Q0 8D�v�K� .(&�	G�  ����?@ �	1 S�/��)UUT ( 8' JK7�W	�����=>  .B�\( JK7 AU6� �� Q0 &�6� 
 2*! 8	L5�� �#7 BM �D��� p7IP R� �D�&3�  ��=6�}���R�<�=>@ BM . 

•  i&< BM C?]�� Y &Zz� b�( ���$6� ���? ��6�� 8$5�( Q0-KD �M E�F��@ �	7�*( �����@( i&<: 

• �M�&� "�/. 

•  �	��� ���M���� E�� � {&�3�%  H(�G�M �&[BMT��. 

• �L�� R�	M���?. 

• E�&� S��G? c�/ R�	M���?. 

• ��( �����@ °�� "�/. 

• -M�MO ]=_ �	v��. 

•  �3�/ C	G��	7�* �M�_ (QoS). 

• R��� ��5* �5'. 
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���� ;��<8 
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 ,-.MTU 

 '����� (�)�LAN
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 '����� (�)�LAN
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1.6 Z3[3�3�R� ����%�  

 �(�r ��D1 �MmM�M�_ ����? ( R�#	�=��( S�#�� R�	��( �� �=��&� ���5� R�	6#� . �	
��� E�F�G�( 

ITU-T Y.1541 ��a@ Y R@���@ d		#� s�=1 B7 S�����  �&V0 ����D �1 B�� hl���5M l��| 8' I��! JK7 8%�#�
�MmM }M S�/ JK7 �6%��� �M�_  . 

\� �E�G.1050/1 ��3�R� ����%� Z3[3  

Z3[3 ����%� 
�3�R� 

 ]����=*)��>_3( #����� ]���a ���	�� ]��8�* 

 ����IP ����	� �
�� 
)��� A( 

 ��� ���������� ��� ����� ����
�� 
� !�"#�	� $�%�&�"' $�*+#,�'VTC 

) �����-&�� ��,��� ./���0� !1��� .��2
,���� �� .3�+&�4�� ��������2#( 

���5� ����� �� .���1� 6�*7 8��+��
 9:� �;�<�� =�"#�4���>��� 

?��&� ����� ������ 

 ����IP @��;<A ����� 
)��� B( 

 $�%�&�"' $�*+#,�' ����� ��� ����
� !�"#�	�VTC)  �����-&/���0� !1��� .

,���� �� .3�+&�4�� ��������2#( 

 B> C�D E� ��2
� ��F#��
/:7�2& �G�H .0��%" 

?��&�  �1I ������
@�����& 

 ���������
'�1I  ����� VoIP ."��J& .
���2&  �����')�� �������:��2# ( 

 B> ��2
� ��F#��) K��,L
�����M�( 

?��&� ����� ������ 

 .���2#�� �����' ��:��2& 
 @�����& �1I ������� ?��&

����2& .�?�1 �����' �?�% "����N 
)�O2P
� �����( 

 ��F#�� B> ���Q)�����M� K��,L(R�"Q SI/���� 

 ����IP .����L 6��' 
 !�"#�L)��� C ( 

 ����:�& !�"#�L �����-&) �����IPUV�W#��' (B> ��2
� ��F#�� )�1I�����I ( R�"Q SI/���� 

2.6 ���	�� ]�,�=X� 

1.2.6 Z3[3�3�R� ����%�  

�� E�F�G�MmM ���� ���� Y  �	���� �Zmn� ����?@ IPh�� ( 	1�W� }M �U=%� ^��M��% �M�_ ���GM R�)SLA:( 

•  S��� �6G/ ����)�MmM A (– Rm
( ^(�% ����  b� ET��@ �<&WM E�F�G�� �3�/ C	G��	7�* �M�_ 
(QoS). 

•  l�	�TV S��M ����)�MmM B (– 4K#� ���� �/ 81! Q0 Rm
�� �<&WM ET��@ �j( ^(�% &n'! (! �K
( 
 �3�/ C	G��	7�*�M�_ . 

• % ���� hS��0 ^(�)�MmM C (� Rm
( B$��� )*&�*��' S��0 ^(�% ���� �<&WM@ ET�� j( � &n'! (! �K
(
 �3�/ C	G� ^(�%�	7�* �M�_ (QoS). 

( BM ��=>@ R�D��GM �(�r ��� 8n� i&< Q0i&< ��� Y �` hLAN( ��W6� . ����D( E�&� S��G? x��0 Y
 �(�r2( 3( 4 s�$[ �	�%���� E�&� R��G?( �	��5�� E�&� R��G? .D( ^! µ/mH���M �M�_ )SLA ( @

��� ^�6$�D 4���? � "G#���O-���5� BM . 
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\� �E�G.1050/2 � #���!� �8$C ���	� W�=X1� ]1�b )Z3[3 A( 

W�=X1� �� ]��CE  ��c�)d�ef� 56 g�f�( 

���� X�Y�' 6�*% ���Z�:�� 20[L  100) /*�:1L( 

90 [L 300) ���( 

 3�+&��)���\ [L ���\( ����Z�:� 0 [L 50 

��+'�#& ��]� ����� ����Z�:�  ^�� ��;��J� �����)�:>��� _ U-� `��� �
� 4L( 

��+'�##�� ����5� $�+� �a���1-
  ^�� ��;��J� �����)�:>��� _ U-� `��� �
� 4L( 

��;��J� ��]� ����� 
% 0 [L 0,05 

�b��&"& ��+� 8]� 
% 0 [L 0,001 

\� �E�G.1050/3 � h���iJ #���3 ���	� W�=X1� ]1�b )Z3[3 B( 

W�=X1� �� ]��CE  ��c�)d�ef� 56 g�f�( 

���� X�Y�' 6�*% ����Z�:� 50[L  100 )/*�:1L( 

90 [L 400) ���( 

 3�+&��)���\ [L ���\( ����Z�:� 0  [L150 

��+'�#& ��]� ����� ����Z�:� 40 [L 200 

��+'�##�� ����5� $�+� �a���1-
 ≥ 10

�3) �F���( 

��;��J� ��]� ����� 
% 0 [L 2 

�b��&"& ��+� 8]� 
% 0 [L 0,01 

����� – �% �"� ��+'�##�� ��]"�� ����� `�c 1000����a . 

\� �E�G.1050/4 �j ���	� W�=X1� ]1�b  #���3 ()Z3[3 C( 

W�=X1� �� ]��CE  ��c�)d�ef� 56 g�f�( 

���� X�Y�' 6�*% ����Z�:� 50 [L 500 

 3�+&��)���\ [L ���\( ����Z�:� 0 [L 500 

��+'�#& ��]� ����� ����Z�:� 40 [L 10000 

��+'�##�� ����5� $�+� �a���1-
 ≥ 10

�1)  �F���2( 

�;��J� ��]� ������ 
% 0 [L 20 

�b��&"& ��+� 8]� 
% 0 [L 0,1 

�� ����1 –����L 6�� /+��Q ��J' �*+& ����J� ����#�� $��e� �fg �Zh  . K�-i4� ���0 K�-i4� ����#�j k�hH 
 $��e� �fg _ ������� �4�l� ]��m#& 6I����"j% n�"o a���. 

�� ����2 –��+'�##�� ��]"�� ����� `�c  �% �"� 106��a . 
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3.6 ����%1� �3�e6 

)&�* 8�5� 3( 

 

 ��	��G.1050/3� #��B �=k 
�	N6+&�l  

4.6  �E��J�����*W�=X1�  

R�$K�� BM �KM�' �7�$[ BM ����? ���/ 8' ��]��( R�<�=>@.(  R@��M ^����LAN(  8' �67 ��W6�i&< 8	
�� 
� �(!R�$K�� �� .(����W� R@��� Q0 R@��� ��� C5�(  �U	3 �` S�7 8M��� l���� CL�� -� ��< �3�G�M c��� B

hHT'&�( ³&��@ S��D�( �M�_ {(&7( �/( )1( Y fM�F�G� ��7( �D��� S]56� R�<�=>( �&?! 8M�7. 

 �(�r ����5 Q0 8� �	=$6� R@��� M }1�T6�	�( �M�_ {&7 R@��M BM l@�% �D��e. 

 -KD �$	3R�W	����}1�$K� �K$�u : 

•  BMMT6� �T6� 

•  BMMT68$7 S]56� � 

•  BM� 8$7 S]56MT6� 

•  BM8$7 S]56� 8$7 S]56M 

\� �E�G.1050/5 – ]1��3 ��>l ��=83 ������ me��7>� in8��� 

 �	
�LAN��
��  

)!'�W��/�a���( 

LOO 

(%) 

��� 

4 75 802.11b, 10BaseT hub 

20 25 802.11g, 100BaseT hub 

\� �E�G.1050/6 – ]1��3 ��>l ��=83 ������7A� ]o	83 me���  

 �	
�LAN ��
�� 
)!'�W��/����a( 

LOO 

(%) 

��� 

4 20 802.11b, 10BaseT 

20 20 802.11g, 100BaseT hub 

100 60 100BaseT switched, Gbit Ethernet 

 

 

 ��� ���� ��	
 

������ 

 ���� ����� ����IP 

 

���� ��	
 

������ ��� 

����� �����
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\� �E�G.1050/7 –�� me��7>� ���8�� ]1��3 in8��� 

����� �	
� 

����� ����� 

)!'�:�%/����a( 

����� �� 

)!'�:�%/�a( 

LOO 
(%) 

��� 

128 768 40 ADSL 

384 1536 50  .��%   ADSL 

384 3000 10  .��%   ADSL 

\� �E�G.1050/8 �o	83 me��� ���8�� ]1��3 ��7A� ] 

����� �	
� 

����� ����� 

)!'�:�%/����a( 

����� �� 

)!'�:�%/�a���( 

LOO 
(%) 

��� 

384 1536 40  $���ADSL 

384 3000 15  ]�#pADSL 

1 536 1 536 40 T1 

43 000 43 000 5 T3 

�V&D ���$6� �� ��5�* R@��M LAN( $K� ��W6�T6�( �V��� dW6% 8$�� S]56M. 

r �(�9 x��0 �(�V hR�W	��� 8' BM ��]�D hR@��� R�W	����}1�$K� �K$�u (  R@��MLAN( ��W6� R@��M .
(7 ¥�G/ "�D ��$�	��$�/ 9(�: LOO 8�� �W	��� ¥&� PD&< B7 LOO ���� LAN  Y LOO��W6� ���� .(  X	/

 9�aR�W	��� S�&�M )�W	����-G�7 c	�&�% (�U[� "�	3 h(  "	1 }�LOOl��M �� �=��&�  .Q0 H�zD �o 133 �W	��� �WK�g 
 "	1 }M R@��$K�LOO �U�� 8
�/ �K�D %100. 

\� �E�G.1050/9 � ]�����* ]1��3 E ��>l ��=83 �������8�� 

 ��� ���
�����!� 

LAN A rate

)!'�W��/����a( 

A->B access 
rate at A 

)!'�:�%/����a(
A->B access 

rate at B 

)!'�:�%/����a(
LAN B rate 

)!'�W��/����a( 

B->A access 
rate at B 

)!'�:�%/����a( 

B->A access 
rate at A 

)!'�:�%/����a(
LOO 

(%) 

1 4 128 768 4 128 768 2,2500 

2 4 128 768 20 128 768 1,5000 

3 20 128 768 20 128 768 0,2500 

4 4 128 1 536 4 384 768 3,4125 

5 4 128 1 536 20 384 768 2,6750 

6 20 128 1 536 20 384 768 0,5125 

7 4 128 3 000 4 384 768 0,7875 

8 4 128 3 000 20 384 768 0,6750 

9 20 128 3 000 20 384 768 0,1375 

10 4 384 768 4 128 1 536 3,4125 

11 4 384 768 20 128 1 536 2,6750 

12 20 384 768 20 128 1 536 0,5125 

13 4 384 1 536 4 384 1 536 5,1756 
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\� �E�G.1050/9 � ]�����* ]1��3 E ��>l ��=83 �������8�� 

 ��� ���
�����!� 

LAN A rate

)!'�W��/����a( 

A->B access 
rate at A 

)!'�:�%/����a(
A->B access 

rate at B 

)!'�:�%/����a(
LAN B rate 

)!'�W��/����a( 

B->A access 
rate at B 

)!'�:�%/����a( 

B->A access 
rate at A 

)!'�:�%/����a(
LOO 

(%) 

14 4 384 1 536 20 384 1 536 4,6638 

15 20 384 1 536 20 384 1 536 1,0506 

16 4 384 3 000 4 384 1 536 1,1944 

17 4 384 3 000 20 384 1 536 1,1638 

18 20 384 3 000 20 384 1 536 0,2819 

19 4 384 768 4 128 3 000 0,7875 

20 4 384 768 20 128 3 000 0,6750 

21 20 384 768 20 128 3 000 0,1375 

22 4 384 1 536 4 384 3 000 1,1944 

23 4 384 1 536 20 384 3 000 1,1638 

24 20 384 1 536 20 384 3 000 0,2819 

25 4 384 3 000 4 384 3 000 0,2756 

26 4 384 3 000 20 384 3 000 0,2888 

27 20 384 3 000 20 384 3 000 0,0756 

28 4 128 1 536 100 384 768 1,8000 

29 20 128 1 536 100 384 768 0,6000 

30 4 128 3 000 100 384 768 0,6750 

31 20 128 3 000 100 384 768 0,2250 

32 4 128 1 536 4 768 1 536 0,6000 

33 4 128 1 536 20 768 1 536 0,8000 

34 4 128 1 536 100 768 1 536 1,8000 

35 20 128 1 536 20 768 1 536 0,2000 

36 20 128 1 536 100 768 1 536 0,6000 

37 4 128 43 000 4 768 43 000 0,0750 

38 4 128 43 000 20 768 43 000 0,1000 

39 4 128 43 000 100 768 43 000 0,2250 

40 20 128 43 000 20 768 43 000 0,0250 

41 20 128 43 000 100 768 43 000 0,0750 

42 4 384 1 536 100 384 1 536 5,4600 

43 20 384 1 536 100 384 1 536 2,4600 

44 4 384 3 000 100 384 1 536 1,6538 

45 20 384 3 000 100 384 1 536 0,7913 

46 4 384 1 536 4 1 536 1 536 0,9100 

47 4 384 1 536 20 1 536 1 536 1,3200 

48 4 384 1 536 100 1 536 1 536 3,2100 

49 20 384 1 536 20 1 536 1 536 0,4100 

50 20 384 1 536 100 1 536 1 536 1,7100 

51 4 384 43 000 4 1 536 43 000 0,1138 

52 4 384 43 000 20 1 536 43 000 0,1650 

53 4 384 43 000 100 1 536 43 000 0,4013 

54 20 384 43 000 20 1 536 43 000 0,0513 

55 20 384 43 000 100 1 536 43 000 0,2138 

56 4 384 1 536 100 384 3 000 1,6538 

57 20 384 1 536 100 384 3 000 0,7913 
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\� �E�G.1050/9 � ]�����* ]1��3 E ��>l ��=83 �������8�� 

 ��� ���
�����!� 

LAN A rate

)!'�W��/����a( 

A->B access 
rate at A 

)!'�:�%/����a(
A->B access 

rate at B 

)!'�:�%/����a(
LAN B rate 

)!'�W��/����a( 

B->A access 
rate at B 

)!'�:�%/����a( 

B->A access 
rate at A 

)!'�:�%/����a(
LOO 

(%) 

58 4 384 3 000 100 384 3 000 0,4725 

59 20 384 3 000 100 384 3 000 0,2475 

60 4 384 1 536 4 1 536 3 000 0,2100 

61 4 384 1 536 20 1 536 3 000 0,3200 

62 4 384 1 536 100 1 536 3 000 0,8100 

63 20 384 1 536 20 1 536 3 000 0,1100 

64 20 384 1 536 100 1 536 3 000 0,5100 

65 4 384 43 000 4 3 000 43 000 0,0263 

66 4 384 43 000 20 3 000 43 000 0,0400 

67 4 384 43 000 100 3 000 43 000 0,1013 

68 20 384 43 000 20 3 000 43 000 0,0138 

69 20 384 43 000 100 3 000 43 000 0,0638 

70 4 384 768 100 128 1 536 1,8000 

71 20 384 768 100 128 1 536 0,6000 

72 4 384 768 100 128 3 000 0,6750 

73 20 384 768 100 128 3 000 0,2250 

74 4 768 1 536 4 128 1 536 0,6000 

75 4 768 1 536 20 128 1 536 0,8000 

76 20 768 1 536 20 128 1 536 0,2000 

77 4 768 1 536 100 128 1 536 1,8000 

78 20 768 1 536 100 128 1 536 0,6000 

79 4 1 536 1 536 4 384 1 536 0,9100 

80 4 1 536 1 536 20 384 1 536 1,3200 

81 20 1 536 1 536 20 384 1 536 0,4100 

82 4 1 536 1 536 100 384 1 536 3,2100 

83 20 1 536 1 536 100 384 1 536 1,7100 

84 4 1 536 3 000 4 384 1 536 0,2100 

85 4 1 536 3 000 20 384 1 536 0,3200 

86 20 1 536 3 000 20 384 1 536 0,1100 

87 4 1 536 3 000 100 384 1 536 0,8100 

88 20 1 536 3 000 100 384 1 536 0,5100 

89 4 768 43 000 4 128 43 000 0,0750 

90 4 768 43 000 20 128 43 000 0,1000 

91 20 768 43 000 20 128 43 000 0,0250 

92 4 768 43 000 100 128 43 000 0,2250 

93 20 768 43 000 100 128 43 000 0,0750 

94 4 1 536 43 000 4 384 43 000 0,1138 

95 4 1 536 43 000 20 384 43 000 0,1650 

96 20 1 536 43 000 20 384 43 000 0,0513 

97 4 1 536 43 000 100 384 43 000 0,4013 

98 20 1 536 43 000 100 384 43 000 0,2138 

99 4 3 000 43 000 4 384 43 000 0,0263 

100 4 3 000 43 000 20 384 43 000 0,0400 

101 20 3 000 43 000 20 384 43 000 0,0138 
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\� �E�G.1050/9 � ]�����* ]1��3 E ��>l ��=83 �������8�� 

 ��� ���
�����!� 

LAN A rate

)!'�W��/����a( 

A->B access 
rate at A 

)!'�:�%/����a(
A->B access 

rate at B 

)!'�:�%/����a(
LAN B rate 

)!'�W��/����a( 

B->A access 
rate at B 

)!'�:�%/����a( 

B->A access 
rate at A 

)!'�:�%/����a(
LOO 

(%) 

102 4 3 000 43 000 100 384 43 000 0,1013 

103 20 3 000 43 000 100 384 43 000 0,0638 

104 100 384 1 536 100 384 1 536 1,4400 

105 100 384 3 000 100 384 1 536 0,5400 

106 100 384 1 536 100 1 536 1 536 1,4400 

107 100 384 43 000 100 1 536 43 000 0,1800 

108 100 384 1 536 100 384 3 000 0,5400 

109 100 384 3 000 100 384 3 000 0,2025 

110 100 384 1 536 100 1 536 3 000 0,5400 

111 100 384 43 000 100 3 000 43 000 0,0675 

112 100 1 536 1 536 100 384 1 536 1,4400 

113 100 1 536 3 000 100 384 1 536 0,5400 

114 4 1 536 1 536 4 1 536 1 536 0,1600 

115 4 1 536 1 536 20 1 536 1 536 0,3200 

116 4 1 536 1 536 100 1 536 1 536 0,9600 

117 20 1 536 1 536 20 1 536 1 536 0,1600 

118 20 1 536 1 536 100 1 536 1 536 0,9600 

119 100 1 536 1 536 100 1 536 1 536 1,4400 

120 4 1 536 43 000 4 1 536 43 000 0,0400 

121 4 1 536 43 000 20 1 536 43 000 0,0800 

122 4 1 536 43 000 100 1 536 43 000 0,2400 

123 20 1 536 43 000 20 1 536 43 000 0,0400 

124 20 1 536 43 000 100 1 536 43 000 0,2400 

125 100 1 536 43 000 100 1 536 43 000 0,3600 

126 100 1 536 43 000 100 384 43 000 0,1800 

127 100 3 000 43 000 100 384 43 000 0,0675 

128 4 43 000 43 000 4 43 000 43 000 0,0025 

129 4 43 000 43 000 20 43 000 43 000 0,0050 

130 4 43 000 43 000 100 43 000 43 000 0,0150 

131 20 43 000 43 000 20 43 000 43 000 0,0025 

132 20 43 000 43 000 100 43 000 43 000 0,0150 

133 100 43 000 43 000 100 43 000 43 000 0,0225 

 �(�r ���D10 R�D��GM �	*�¬ K� S�5)A ¶/ H .( ���GM 8' ��]�DK� BM S�5�W	����M BM R�<�=> ���� }1 
(���5�  �	���O( }1�M��#� . h±�O �:�% ����?@ BM� 4	K#��( B�\����?@ JK7 "��#K� R@�/ �&V0 ���· ^! 

 �M�_ ���GM ��W��% �=��&M ����?SLA) �Mm� A (! B (! C (���� �v6� JK7 S&#W� Y 1.2.6 . 8	D��� }V�II 
JK7 sm<m�� ��$���@ ��=>@ R�	M���? Y R�$K�� ��j P	1�. 
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\� �E�G.1050/10 � ]�����*W�=X1� #��  

W�=X1� 

 ]��CE
#�	��<= 

A B C D E F G 

*

H 

 "���A LOO % 50 30 15 5 0 0 0 0 

 "���B LOO % 5 25 30 25 10 5 0 0 

 "���C LOO % 5 5 10 15 20 25 15 5 

 �	#�� $�%� &�'(
�(A) 

)� ��*+LAN A % 1 2 3 5 8 12 16 20 

 ���) ��*+)�A % 0 1 2 4 8 15 30 50 

MTU A ��#��' 512 512 1508 1508 1508 1508 1508 1508 

�,����� �-�+� &�.�/0� 

123/� �434� 53�4 q��a 0 3600 1800 900 480 240 120 60 

123/� �434� 6�78 ����Z�:� 0 2 4 8 16 32 64 128 

�78 6):',(�;( ����Z�:� 4 8 16 32 64 128 256 512 

 6�78)&���=� >?( ����Z�:� 16 32 64 128 196 256 512 768 

 @�
8��)5A�� B; 5A��( ����Z�:� 5 10 24 40 70 100 150 500 

�(C%� D/? 53�4 q��a 0 3600 1800 900 480 240 120 60 

�(C%� D/? 	�E ����Z�:� 0 64 128 256 400 800 1600 3000 

��F3� 5��G� % 0 0,01 0,02 0,04 0,1 0,2 0,5 1 

�H�,838 I�
� JF� % 0 0,00025 0,0005 0,001 0,005 0,01 0,05 0,1 

$�%� &�'(
�	#=��  (B) 

 ���) ��*+)�B % 0 1 2 4 8 15 30 50 

MTU B ��#��' 512 512 1508 1508 1508 1508 1508 1508 

 ��*+)�LAN B % 1 2 3 5 8 12 16 20 

*
  ���r:� k�hH $��e� _ ������� �4�l� ]��m#& 6I 4 �a����� n�"o /��"#�. 

� ����?@ R@�: �KM��� �v�m� �	$G� "������7 ���� 1064-KD �$' : 

• 1A h1B h1Ch ...1H }$e �W	��� ���� 1 S�5� R�D��GM }M A hB hC  ...H. 

• 2A h2B h2Ch ...2He  }$�W	���  ����1 S�5� R�D��GM dW* }M A hB hC  ...H. 

• ¶/ ��� (... 

• 8$��� H133  ����?@ R@�/�L���� �	K�� 133 × 8 = 1064. 
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5.6 ���	�� ���� ��=K* 

f�� ����O 4 ¶/ 7  JK7 �KnM! ���5� ���� �	=L� R�	6v6MNMC ��$����% R��� 8#6� )*&�*� ��'��(&% 
(VoIP) JK7 "��#� �KnMO A���* R���/0.  -W3 h�6	�� R�	6v6MD��q f� Y �$K�M �	7�6� S��56�( D��q f� X ��G6� 

���5� ���� �	=L�� �D�y� .( R�	6v6M ]56�NMCx��� �&V� s�����% : 

( 1 H&e ����? ���/ 8' ) �j ^��	�(�	=L�� BM �V�� NMC�� �=��&M .( 

( 2 I�#�� �$K�� )R�$K�� (! (S��56�) 8nM PESQ hPEAQ hPSQM hMOS h( hc	���( h8	
��� ���M( I�	1
�	7�* h�D�	W� ��� CN(.( 

( 3 �&3 H&~ �$K�� )R�$K�� (! ( }M P3&���% ���#�R�V��  NMC �/�� E�F���% x��6� c	�&�% �� �=��&�
���5M �	�� (! �	�(�V . 

( 4 "�&� �$K�� )R�$K�� (! (���#�h ��q JK7 Y( �	=L�� �V�� NMC ��q JK7 �� �=��&� X. 

 5(  ��O A��6� �v6� f�D)X	/ BM���#� �$K��  (���5� ���� BM �D�yM ��G6'. 

(�D E�F�G8�5� A��6� ²�	�� �*��#M �&V���! /�	7�* �M�_  �K�F� ��G6��%W� �M�_ ���GM R�1�SLA(  STUVO
�WK�F� .� ��a( �	
��ITU-T G.107 ��� R�D��GM R@���@ d		#� s�=1 B7 S������ E�F�G� %8M�� R �V��( 

 H!&� ����M)MOS (� "	1 H! s�$��@ �	7�* . f��( b� �=#6�p�� �	=L� �U	3 NMC)  ��qX (�6	�M �V��)  ��qY (
y� ��G6���� BM ���G� ���% ^���$�	� BD�� fM�F�G$K� �D��E�F�G� ��� BM JK7! ���G` (! . 

( �KnM! ��������O �	*�	�� �	7�* R�V�� f% �*��#M ���M JK7 ��Ur R��� �MmM SLA . E�F�� ^��M��% B��
 (! ��w� I�	#M H!�	7�6� ��q JK7 Y "		#��  ��M �	=L�NMC�M JK7  ���MmMS����� STUVO (! �M�_ ���GM  . 

 

 ��	��G.1050/4 – �8p�A 23 O��q���9 ���	�� ��=K* ]��8�83 MOS –  

 S�7��1� ��A�N):��*�� ;��� 40 ��N�_�>3( 

������ ���	
�
����
� ��� ����� ����� ����A

 ����� ����B

 ����� ����C
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 ��	��G.1050/5 –�9 ���	�� ��=K* ]��8�83 2A �8p�A  O��q��MOS �  

S�7��1� ��A�N ):��*�� ;���  100 ��N�_�>3( 

 

 

 ��	��G.1050/6 – O��q���9 ���	�� ��=K* ]��8�83 2A �8p�A  �3�AR �  

S�7��1� ��A�N ):��*�� ;���  40 ��N�_�>3( 

������ ���	
�
��� ����� ����� ����A

 ����� ����B

 ����� ����C 

������ ���	
�
�������
� ��� �� ����� ����A

 ����� ����B

 ����� ����C 

 �
��

�
L
Q
-R
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 ��	��G.1050/7 –��8�83 2A �8p�A  O��q���9 ���	�� ��=K* ] �3�AR �  

S�7��1� ��A�N ):��*�� ;���  100 ��N�_�>3( 

 f�(�r Y "	#� 8n�11( 12��� BM ���G� �� �67 BD�� fM�F�G$K� �D�y� ��G6� �JK7! (! E�F�G�  . ���&�
 JK7 "	#��% l��D&#� �D�y� cG6�����O BM ����O Y �	*�	�� 4¶/  7 . B�\(�(�r ��� BM( ����O �	*�	��  �#7

 �*��#MCZ]�� ���UG% ����� °�� �	W6� 40 �	*�n	KM ����� °�� }M 100�	*�n	KM . 

\� �E�G.1050/11 –���� ���� ��=K* �8�A  S�7��1� ��A�N �J��E MOS 

 ��	��4) 40��N�_�>3 (  ��	��5) 100�N�_�>3 �( 

MOS� ��A�N 
S�7��1� 

NMC 

A 

NMC 

B 

NMC 

C 

NMC 

A 

NMC 

B 

NMC 

C 

G.107 

�r�
O�q�$��  

4,3 %95 %60 %20  %100 %93 %51 st��@��A  

4,0 %96 %66 %24  %100 %97 %64 st�� 

3,6 %100 %85 %35  %100 %100 %80 u7�� ?v u��P#�j� w+' 

3,1 %100 %85 %35  %100 %100 %85  ?v u��P#�j� k� ���+��u7�� 

2,6 %100 %92 %51  %100 %100 %92 u7�� ?v u��P#�j� �% @���"�& 

1,0 %100 %100 %100  %100 %100 %100 x' 9>�� 4 

������ ���	
�
����
� ��� ����� ����� ����A

 ����� ����B

 ����� ����C 

 �
��

�
L
Q
-R
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\� �E�G.1050/12 –���� ���� ��=K* �8�A E S�7��1� ��A�N �J���3��� �R 

 ��	��6) 40��N�_�>3 (  ��	��7) 100N�_�>3 ��( 

�3�A�R –  ��A�N
S�7��1� 

NMC 

A 

NMC 

B 

NMC 

C 

NMC 

A 

NMC 

B 

NMC 

C 

G.107 

O�q�$�� �r� 

90+ %95 %60 %20  %100 %93 %51 @��A /7�� 

80 %98 %77 %30  %100 %98 %72 /7�� 

70 %100 %85 %35  %100 %100 %80 u7�� ?v u��P#�j� w+' 

60 %100 %85 %35  %100 %100 %89 7�� ?v u��P#�j� k� ���+��u 

50 %100 %90 %44  %100 %100 %94  u��P#�j� �% @���"�&u7�� ?v 

<50 %100 %100 %100  %100 %100 %100 x' 9>�� 4 

 

�� �����I 

 

 �	
� ����� ������ ������������ �����!�" 

I.1  ��>l ��=83 ]����(LAN) ���>� 1 

 p��� R����� �#=6u �	K(LAN)#� �	�K�m�  CD��M JK7 �$�� �KGK�802.11 B7 S����� ��%&U�� -��6UM �U�M 
( R�	*(&����&n'! R���� LAN l��5�*���6� Y  .�T��D( Q(O �V����% ��  Q0 �<�G%8	L5�� � �	�� c	��vK

 �? }M ��=6� �D&7 ��W6% 8
�� �M�67 ³&�5M -$1�(DSL)E��M }M (! -K�' . 

�( R@��M ��v�LAN�D��� �#�=� �	V���6��% �(O E�#� Y �	�K�m� ( �	K	L5�� i(&���%.E�#D(  LAN� T6 x
l��5�* }�(O  l�	��/ 9&� JK7 ��	��IEEE 802.11b . �K�D( H�� c	���2� {&��D E�F�G�  BM ¥&#D �M S��7 

4)%�L	M /�Z�	*(  ���`S�7&�M�_ R��% ( ��	#� ���6�  H�D�&� ��&�� ����� B7RF STUV! BM 2,4 GHz CN 
��&?O ��?&( ��W6� �=#* f% �3�G� ���'( -�K�m� E��� . E�F�� ¸ ��4)%�L	M /�Z�	* �(�r Y 5)  R@��M

LAN� }1�$K� T6�	� .(�7&G� E�#�( JK7O �	���� ���5� LAN JK7 �D��	�B 802.11g( 802.11a  B7 BD�����
IEEE .)*�'( �	�����  hcD&1 )1( ¶/ h�$�*O ��j JK7Ofy56� JK7 R�/�� ��j &��� ��5�*@ &�#�  -U3 @

6��&5}��� ��=6� dW* JK7  . �K�D( H�� c	���2� {&��D E�F�G� S��7 20)%�L	M /�Z�	*(  ��% ���S�7&M R��% 
 �$�*w� �	�� 8	
��� �M�? �/��W�OSI �#�=K� 3-1( ��	#� H�D�&� ��&�� ����� B7 ���6� RF(  f% �3�G� ���'

��W6� �=#*( -�K�m� E��� . E�F�� ¸ ��20)%�L	M /�Z�	* �(�r Y 5)  R@��MLAN� }1�$K� T6�	�.( 

I.2 t8��� u�>$��� 

D(&3�  )*&Z� 8	
���	�KG� Y ²���R@��M  R�*�	%l��D&#� E(�� JK7 �	�K�m� �;C�* BM JK7!  .��� }V&D( �V����% 
 Q(OQ0 R��% _ �M�81O)*&Z� �	V���6�� Y Cn�% (  8#6� �=�( �M(�#M ���'CAT5/CAT6 ��&�� ����� ��?�� 

 H�D�&�RF .( �	KG�� R@��M B$���f6�� 10 BT) 10)%�L	M /�Z�	*(( 100 BT) 100)%�L	M /�Z�	* (��q R��	�&� Y�D 
(����Mh( r )*&Z0 ���' B$����Z�/ &n'O )%�L	 .( )*&Z� Rm	
�� ���6� E�F�G� �M l����N100/10 E�F�G� f/ Y 

 R¹56MS��7 ��$7O )*&Z0 Rm	
�� 100)%�L	M /�Z�	* (! 1 V)%�L	/�Z�	* . E�F�� ¸ ��10)%�L	M /�Z�	*r Y  �(�5 
) R@��MLAN� }1�$K� T6�	�(( 100)%�L	M /�Z�	* �(�r Y 6)  R@��MLAN�D����� }1�$K� .( 
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I.3 ]1���� �9��3 �E�I� 

p���R@����% �U�*��#M ��� �(�u lmM�7 �	#M l���� R�7&G�  . ^��� �M S��7( ��u R��	�&� Y JK7! ��L5*@ R�D��GM
 l&�*M��K��'&: f% �$	3 R� . 8#* �(�u BM �D��� &�a h��� B7 lm�3R�*�	�� ������% �(�T� ��* . JK7

 ^k3 ��� BM d���RmD���� �K#nM )G	� R�M����%( 8M��� �(�T� ����� ¥�K�]% l�M(� 8$��. 

 f/ Y (D }�5 {�WºY �(�u BM l@�% R@��� E�F�� JK7 �	����� R���� ��7 ³�6� �� �M h²���  BM C�'
� R��	�&�u���D � ��$���@ �	1 �Z(��&��: )1�� Y . ���M RCL�M ��7 4	K#� �	L%R�*�	�� h c	�
 E�F�GD

 ^! {&�WDS&5�� R� �	�KG� �	Ku �#=6� ���5�)%�L	M /�Z�	* H(�GD 4)%�L	M /�Z�	*h��q }M 2M�F�� �67  ( ��
 ���M dW*�	
��� Y �	�K�m� �	Ku �#=6� ���� 802.11b IEEE M�F�G������ . 

I.4 ���8�� ]1��3 

^����"��M  BM ��W6� R�	V���6�� ADSL (!  E��M -K�' (!SDSL (! ISDN (! T1  (!T3/E3i�	�O (!  .( ��� &n'!
� H&��6� m� -$1&� �_ -� l��5�* R�	V���6��� ³&�5ADSL( -K��� E��� .( f% S�D�� �G3�6M ³�6�H���M 

8��� R�M�?( R@���@( ���5�M R@��M ^�M�#D "� . ��
(���M ^�M�#D �M�_ SC?O �*(´ Y 3)%�L	M /�Z�	* 
-<��j ��e@ Y( 512-384)%�K	' /�Z�	* �7��� ��e@ Y .^��D �M S��7(�G$K� ��#� c	���  E�F�(�/ Y 1536 

)%�K	'/�Z�	* -<��j ��e@ Y( 384)%�K	' /�Z�	* Y  ��7��� ��e@( ��% ���S�7&M �	�� 8	
��� �M�? R��% 
 �/��W� �$�*w�OSI �#�=K� 2-1( � R@���6�M��F� R�3�G� c�G% ��WF( �	�v�� �	6�� Y R�<�=>@ .( 4	K#� �	L%

CL�� ��7 h���$6� Y R �
&�� c	�
 E�1�! }M l��D! c	��� E�1�!T1 (SDSL . �#3 h��� JK7 S(m7l��D! )V��! 
SDSL  BM �*���384)%�K	' /�Z�	* R@�: �/]' S&5�6��M�j  .( JK7 �D&�� ��=6K� �����' �D�LK� �	WM ���� ��
 �&�� ���� �(���� b� �	�KG�ADSL .M d��� JK7( B R�	V���6��ADSL h�	�� -$1&� �_ R�	V���6�� 

 ³&�5� H&��6��SDSL(  �*�$�M R@��M �&?O �D&��6�� R�	V���6����m? BM BM �DTD �o h�M�? ���GM R�1�W� 
��$7O s�=1 R¹56M Y �U7�	� .( ^! {&�WD &3��DT3 �	�
l�l@��3  ��#` 43)%�L	M /�Z�	*_ R��% �?! ��%  �M�

����7@�% .( R@��� �&F��@ R�	�&W� ��� )M�F�� S���� f�(�r Y7( 8. 

I.5 "p�$�� ]�(%)* 

 &�* �(�rI.1 

 �E�\�I.1/G.1050 –"p�$�� ��E�� ��e 23 �v�$�� w ��=78�� ]�(%)��� 2A ��_3  

�E���  (%)��� x�y6 ����3) S�7b
 ��z�N1�{���9E �\����( 

(%)��� "p�K* 

\�2
�� �'��' 10 ����Z�:� 16 ����Z�:� 

�'��' ��WJ#�� y���� 3 ����Z�:� 3 ����Z�:� 

E�]�#�� 3 ����Z�:� 3 ����Z�:� 

z�,M� 2 ����Z�:� 3 ����Z�:� 

I.6  ]�N��9 23 W�=X1�|���3 ���� �3�% tBE"��� (j YN"�N!� ��&�*E"9 

_ )�KF�� 4��� i&< BM Q0 Y S���� i&< �(�r2 ¶/ 4 BM R�*�	% BM �M�#� ���5� ��=> H���M 
�M�_  f3(&�M CN(���5� RT	Ue -�6�Mh(  �»�GM B$��� -� �	Ku �#=6� ����(LAN) ( E�G1!��W6�. 
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 �������II 

 

#$%� &��'()��$! �'(��� *)�+$ 

II.1  ���	� O���� ���78��N"�N!� ��&�*E"9Y 

 ���� �¼�$6�£IP  8�� YGª BM �KGK�� -� R�7�=1 s�=1 LAN hs�=1( �K
( � ��W6u h-Ks�=1( ���� IP I��! h
s�=1( h�	�% ��W* �K
( s�=1( LANS�	���  .E�F�GD( 8' s�=1R@�$�/@ ��% }M �M�� S��G? (  C?]�� BD���M
)1�� . Y 8?�� �� ^���D( ���$6�BMM BM �7�$[  R�$K�R�7�=#� )LAN(  h��W6� R@��M(��L5*@(  �7�$[

R�3�W�M �	���!���5K� ((  "�/)E��/! (! (�M�&�(  BM ��&D&� �&� E�&K� -K�� ���� i&< Q0i&< .( 4	�, "�D
 ��&� ����1 �	6M�1�	*�n	KM C?]� �$	1 ( ���$6� R�$K�M E�F���% S��G? ��$�/ .(D �M�� ��
( �67 �U�	�, "�

C?]� �$	#%( f
�? S��G? ��$�/�	*�n	K��% �� 8�� b�  .(�M�� 8�� �	K�� C?]�� �$	1 �� �&_(  &�zM �0 �$7
@ E! R�#3£ �1 �M�&� )*�' . 

II.2 �3P"�� #��$% ���� 

1.2.II #�V�� �3P� #��$%  

 R���� Y �M�&� S��G? ^! i(&�� BMIP �	#�� ��	�< R� )R��3� JK7( ��=#�M H! .(( ^k3 ���$6� �� ��	� Y
 �D&��"�#�� "S��#WM E�&� ��'�� �	6MT� S�� �� ��0( S�D�� �jm? E�&� S��G? ^��� b�.( �K�, B7 ��� " S&�3

��1���� S��G_ "S��#WM E�&� ��'�� �	6MT� S�� -� b�(  �jm? E�&� S��G? ^��� b�M�'�K. 

 ���$6% S�D�5� �M�&� S��G? �¼�$6�£ BMRpK	V ���� H! hf���/� R�	�0(Gilbert-Elliott) h ���/ f% ���D H��
 �	��7 S��G? ���M) ���/HIGH_LOSS((  ��WF6M S��G? ���/) ���/LOW_LOSS .((RpK	V ���$6�� }%�! R�	�0

 R�$K�Ms�=1 8�� :��$�/�	 ���/ Y S��G_ HIGH_LOSS( ��$�/�	 ���/ Y S��G_ LOW_LOSS( ��$�/�	 
 ���/ BM ��#�*@HIGH_LOSS ���/ Q0 LOW_LOSSh( ��$�/�	 ���/ BM ��#�*@ LOW_LOSS���/ Q0  

HIGH_LOSS .( ���5� Y S��G_ R@��M�	���O R�$K�M -� �6	�M . S��G? R@��M PK��� �$	3LAN(  Rm
(
 R�$K�` ��W6����� �	Ku �#=6� LAN( ��W6� �K
( ��L5* R�$K�` . �&�(��*�! ���$6� �� 8n� S&W5� 2��: 

if rand() < loss_probability[LOSS_STATE] 
 loss = TRUE 
else 
 loss = FALSE 
endif 
if rand() < transition_probability[LOSS_STATE] 
 if LOSS_STATE == HIGH_LOSS 
  LOSS_STATE = LOW_LOSS 
 else 
  LOSS_STATE = HIGH_LOSS 
 endif 
endif 

2.2.II ��e���3 �3P� #��$% 

8=7 Y S��GFK� &?� ���M �� �K
�� � ���5�	���O.( )1�� ���� ��1���M �M�� S��G? Q0 �� H�zD . �V�� "��
8=7 ���M hf�$K�` ��� }M P3&���% H�(�� �K
�� S�M/ �K
�� s�=#* 2Z(�/ �� . 
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3.II  ����2V��*(%)���  

 ���� E�F�G��KGKG� �	6MT� 8	n� Y ��_ ��% �j b� R��%���� 4���?  �(&` BD���� b�)1��.(  -� S��7 "��
 &n'! (! S�/( �W	�(����( BM BM �W	��� �U��G� H�(� &�67 (! S���0 ����� �	���! S���0(. 

 C5�( ��	�=�"�	��6�s�G�@ �	���� �#	��  " C?]�� ��Z´ Q0 }%��� E�F���% �����@ �V�� �	*��M0�������	��*  .
( �K½GK½G� C?]�� l��� ^��D ^! ���5� BM S��q �K/&M Y �M�&� 23���� H�� C?]�K� -L�6D��K?��� �'&vK(  ��� "�:

�'&: .� R���6� s�W�� ^��D ^! -L�6D �����K½GK½G� C?]�� l��( E�/��@ ���G� l��� ��&�� ^��D ^! .( E�/�� 8	\
LAN SC�1 R�#�� B$� 9(�vK� � (B��}M �KM�: �V���% dGv�� ����� ��W6� �	M���? /� ���'� E�

CSMA/CD hS�/( �M�� C?]� B�\ )*&Z��% ��_ 2*! ¾@0Q0 �W6� ^! �	���� �M�&K� B�\  LAN �l��3  BMT% -/�D �o
¢��&$K� C�1 �%���� .( Q0 ��W6� �K
( E�/�� 8	\�����@ B7 ���* �MO SC�1 C?]� RC	L�% �
 �8M Y ����*@ 

 ��3�: &�	GMQ0 C5D �o¢��&$K� ��<! �%����  . �	��� -KD �$	3(C?]�� C	L�� S&W5� 2��: 

if rand() < impulse_probability 
 i = impulse_height 
else 
 i = 0 
endif 
d(n) = d(n-1) * (TC) + i * (1-TC) 

 X	/d(n) �M�&� C?]� �� nh( TC¢��&$K� �MT� )%�n� 8n� . 

1.3.II :��*�� LANE ���8�� �>?E 

�D Y �����@ ��$6LAN(  C?]� "	#% ��W6� �K
(9�v�G��m? BM �	*�n	K��%  &D&� ��6c=#� H��/! ¢��&M p7 R�� .
( 8' B$�s�=1h( M 8' Y	K��$�/ Q0 l��6�� ¢��&� Q0 &W
 (! ���* ��?�0 "�D h�	*�n�	 .¢��&� �&? cG¨£ ¿(  ����

�	*�n	K� �K� Y C?]�� �$	1 ��	�6� .(�� 8�� b� �	*�n	K��% �6�&� "	#� JK7 À��6% E�&� JK7 C?]�� "	1 P�= "�D B�� h�jm? E�&�
E�&� ��
( c	�&� JK7 Á�W: .( Y �K½GK½G� C?]� }M R���6� s�G� c��6�Ds�=#� ���.( ���$�/ c��6��	 ���6� 9(�/ 

 Y E�/��@ ���GM }Ms�=#� BM� .(=1 8V! BM ¢��&M E�F�GD @� sLANR���6� BM lS&���M C?]��  ]D X	/ � .
 ��G6��%R�7�=#�  (� ¢��&M E�F�GD£ h��W6� �K
( )1( R&�3 JK7 "	#� AD���� )%�Z6M 8' �U1 �	*�n	KM. 

2.3.II :��*�� �� ���	�����f� 

�D �¼�$6����� � ���5�	���O�K�g 8�5% .�M�� 8�� -��57 C?]� i��D£ .(  BM "��6M 8�5% C?]�� �� s��D 

0 ����� �$K�M �$	1 Q0 ����5�	���O . 

3.3.II (%)*�� #�A�e  ���	 �����f�EUV"=�� �B"B� 

% S�7�#� C?]� �$K�M ���&��� ���5�	���O .( Y PD&=� �3&3� �� C?]�� C	L�� &?´ ����� ���5�	���O . �¼�$6D
 S�7�#� C?]� C	L�% ���� ���5K�	���O.( l�$K�M �D�(�� PD&=� �3&3� ���M J=�D .(�/ �67 }$~ hPD&< �3&3� 9(

 C?]� BM (! Q0 PD&=� �3&3&� �5��� C?]�� ¢&=D (! ���$6�� ���5�	���O . ���D hPD&< �3&3� 8' 8V! BM
}� f% ���$6�( PD&=� �3&3� C?]� ¢&<. 

4.II  @�*"* #��A6�� OP"�����f� 

�D �$G h���$6� YI��w�JK7 À��6% E�&� c	�&� S��7k% �#3 RC?]�� hC?]� �$	1 �	6M� �¨&� 8��  .( ��
( �67
 P�=�£ �M�&� �U	K7�6�&� C?]�� �$	1 .s�=#� �� -���O s�=#�( �	/�� H�� Dc	�&�� S��70 �	� .R�7�=#� Y( 

�� h�&?O�j ���F� "	#� B7 &�6� i&�% h2% )K
( H�� c	�&���% E�&� 8�&. 
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5.II ���78�� �"% 

0�( ^ )¡� H! Y S��#WM �|]% �M�&s�=1 h^��� S��#WM §���67. 

 8' BM C?]�� }� 8
�/ �� �M�� H! Q0 i��� C?]�� x��0s�=1 .�1( c�G% c	�&�� B7 �V��? E�� ³�6� ^��� 
C?]�� RC	L� .(� -L�6D @ ���5LAN (E�&� c	�&� S��7k% ���G�D ^! ��W6� Rm
( .$~£ �� B7 "V�6� C?]�� }LAN 

(l@(! ��W6� Rm
(( E�&� c	�&� JK7 Á�WvK� RC?]�� ���� . B7 "V�6� C?]�� }$~£ ¿� ���5�	���O .( ^! B�\
c	�&�� B7 �V��? E�� B7 �� &WGD . 

6.II ���78�� �%� ]�7>�3 

���$6� 8?� R�$K�` �$��1 -KD �$	3( 	3 E�F�G�£ b� �	W	���%R�$K�� ��� �U. 

1.6.II  ]�7>�3��=8�� ���� S�=e��>I� E #������ 

 f�(�r BM 8?�� R�$K�M5( 6: 

(1  �7&�LAN . C?]� ¥�G: �7&G� ��� E�F�G�s�=1 LAN . 

(2  ��L5*@ �D�y� ��G6�LAN. 

�#�5M R�$K�M: 

(1 ��$�/ S��G? LAN .S��G? ���/ 8' 8V! BM S�/( �$	1 . "	#��6�&� : ��$�/@ ��WF6� S��G_ ���/ Y
 ��0 . �� ��$�/@ �	���� S��G_ ���/ Y0,004 ×  ��G*��L5*@�D�y�  . 

(2 ��$�/ S��G? ���/ ��#�* LAN . S�/( �$	1�S��G? ���/ 8� .�6�&� "	#� :��$�/�	 ��#�*@ ���/ BM 
 �� �	��7 S��G? ���/ Q0 ��WF6M S��G?0,004 ×  ��G*��L5*@�D�y�  . ��$�/��#�*@ �� d'��� 0,1. 

(3 s�W�� ����� ¢��&M ���* LAN . S�/( �$	1�S��G? ���/ 8� .�6�&� "	#� : ���* s�W�� J�1!) = ��7
 ���#� ����� S�/( "�: Â3��M R��%MTU ( ×)1 ) + ��G*��L5*@�D�y� (40/ .( S��G_ ���/ �$	1

 BM E���*�% s��M -��57 CL�M -� ��WF6�0 ¶/ s�W��@���6K� J�1O  . -� �	���� S��G_ ���/ �$	1
s�W��@���6K� J�1O  . 

(4 ��$�/ ����� ¢��&M ���* LAN .�6�&� "	#� : -� ��WF6� S��G_ ���/ �$	10 . �	���� S��G_ ���/ �$	1
 -�0,5. 

(5 ��&M RmÄM��M ����� ¢LAN .�6�&� �M�&K� C?]�� �$	1 �� ¢��&� �&? . �� C?]�� ��A × ) s�W��
���6�) + (1� A ( ×)P%�� C?]� .(�6�&� "	#� :A = 1) �	�&� �V�D @ H!.( 

2.6.II ]�7>�3 S�=e ��>l �>?EE #���9 

(1  �7&���K
�. C?]� ¥�G: �7&G� ��� E�F�G�£  s�=1LAN. 

(2 �K
( ��L5*@ �D�y� ��G6�. 

(3  ���#� ����� S�/( "�/MTU�K
�� . 

(4 �K
�� S��G? ���/ ��#�* ��$�/ . S�/( �$	1�S��G? ���/ 8� .�6�&� "	#� : ��$�/��#�*@ ���/ BM 
 �� �	��7 S��G? ���/ Q0 ��WF6M S��G?0,0003 × ) ��G*��L5*@�D�y�  .( ��$�/��#�*@  �� d'���

/0,2)1)+ ��G*��L5*@�D�y� .(( 
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(5 s�W���K
( ����� ¢��&M ���*  . S�/( �$	1�S��G? ���/ 8� .�6�&� "	#� : ���* s�W�� J�1!) = ��7
 ���#� ����� S�/( "�: Â3��M R��%MTU ( ×)1) +@ ��G*�D�y� ��L5*(40/ .( S��G_ ���/ �$	1

 CL�M -� ��WF6� BM E���*�% s��M -��570 ¶/ s�W��@���6K� J�1O  . -� �	���� S��G_ ���/ �$	1
s�W��@���6K� J�1O  . 

(6 ��$�/�K
( ����� ¢��&M ���*  .�6�&� "	#� : -� ��WF6� S��G_ ���/ �$	10,001)+  ��G*��L5*@ 
�D�y�/2000 . -� �	���� S��G_ ���/ �$	10,3+  0,4 × ) ��G*��L5*@�D�y� (100/. 

(7 �K
( ����� ¢��&M RmÄM��M .�6�&� �M�&K� C?]�� �$	1 �� ¢��&� �&? . �� C?]�� ��A × ) s�W��
���6�) + (1� A ( ×)P%�� C?]� .(�6�&� "	#� :A = 0,25. 

(8 �K
( S��G? ��$�/ . S�/( �$	1�S��G? ���/ 8� .�&� "	#��6 : �� ��$�/@ ��WF6� S��G_ ���/ Y0 .
 �� ��$�/@ �	���� S��G_ ���/ Y0,0005 ×  ��G*��L5*@�D�y� . 

(9 �K
�� S�7�1 C?]� .�M�&� "�: Â3��M �6� R���� ��7. �M�&� "�/ ^! {&�WD£ )%�ZP	�=�K� l��6�� . 

3.6.II  ]�7>�3S�=e �� ���	 �����f�IP 

(1 ]�C?. 

(2 �M�� S��G? .�#3 S�/( S��G? ���/ ³�6� . S��G? ��$�/@ S�=�� �$K�� ��&[ �� S��G_ ��$�/� ���5
�	���O. 

(3 �����@ . Y �����@ �¼�$6D� ���5�	���O f% E���*�% s��M i��M C?]�' 0(  ����� �$K�M �$	1� ���5
�	���O. 

(4 PD&=� �3&3� S&�3. 

(5 PD&=� �3&3� C?]�. 

(6 =7 S&�38�K
�� . 

(7 8=7 �M!�K
�� . 

(8 c	�&�� S��7� �D�y� ��G6�. 
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– TIA/EIA 496A-1989, Interface Between Data Circuit Terminating Equipment (DCE) and the 
Public Switched Telephone Network, which includes a Network Model for Evaluating Modem 
Performance. 

– TIA/EIA TSB 37A-1994, Telephone Network Transmission Model for Evaluating Analog Modem 
Performance, which became ITU-T Rec. V.56 bis-1995. 

– TIA/EIA TSB 38-1994, Test Procedures for Evaluation of 2-Wire 4 Kilohertz Voice Band Duplex 
Modems, which became ITU-T Rec. V.56 ter-1996. 

– ANSI/TIA/EIA 3700-1999, Telephone Network Transmission Model for Evaluating Analog Modem 
Performance. 

– ANSI/TIA/EIA-793-2001, North American Telephone Network Transmission Model for Evaluating 
Analog Client and Digitally Connected Server Modems. 

– ANSI/TIA-876-2002, North American Network Access Transmission Model for Evaluating xDSL 
Modem Performance. 

– TIA/EIA-810-A-2000, Transmission Requirements for Narrowband Voice over IP and Voice over 
PCM Digital Wireline Telephones. 

– TIA-1001-2004, Transport of TIA-825-A Signals over IP Networks. 

– TIA/EIA TSB-116-2001, Telecommunications – IP Telephony – Voice Quality Recommendations 
for IP Telephony. 

– TIA/EIA TSB-122A-2001, Telecommunications – IP Telephony Equipment – Voice 
Router/Gateway Loss and Level Plan Guidelines. 

– ETSI TIPHON TS 101 329-2, End-to-end quality of service in TIPHON systems; Part 2: Definition 
of Quality of Service (Qos) classes. 

– IEEE 802.11a-1999 (8802-11:1999/Amd.1:2000(E)), Wireless LAN medium access control (MAC) 
and physical layer (PHY) specifications – Amendment 1: High-speed physical layer in the 5 GHz 
band. 

– IEEE 802.11b-1999/Cor1-2001, Wireless LAN medium access control (MAC) and physical layer 
(PHY) specifications – Amendment 2: Higher-speed physical layer (PHY) extension in the 2.4 GHz 
band – Corrigendum 1. 

– IEEE 802.11g-2003, Wireless LAN medium access control (MAC) and physical layer (PHY) 
specifications – Amendment 4: Further higher-speed physical layer extension in the 2.4 GHz band. 
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