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SDH�����	�
����������	�
����������	�
����������	�
����� 

1   �������� 
 

/ITU-T����� #�������(SDH)���1�23452�/ITU-T���I1�2�6

7DE���
0S¼$%&2��A'()*Ü)� 

��67�� T +,���Ü-./�01�2334'5�6Ðð78�g��*9:�1�

2� 

I452
0�67;�� �<Ü-334�6� 

=ØITU-T���G.828 [6]S67�
0VT 8�Sý>�?\}~��K� 

}~�yz»@T �W�AB� 

/ITU-T���\CÝ������3�D���SDH1�23452�E�~�3Fì����G

�<ITU-T���M.2101 [7]RHä� 

/ITU-T���;��2�+í�\N��SI\V2JK�\N���²V¼ITU-T���G.828 [6]
û��XY\ªW�SG.828 [6]I��\N�����&Lä���MNí�(�;�7 A)� 

2   ���������������� 
 

OPITU-T���3Þã�&���QRS�¶</���R�S�I:ß#/����QR�<E

úéSû�E�ú/V(Ù��û(����3Þã�&��TUVWSº�/����*íÏXCº

�OP���ÐÞã�&��òóú/�N���YZ(Ù�ITU-T���[+
\Eú� 

[1] ITU-T Recommendation G.707 (1996), Network node interface for the Synchronous 

Digital Hierarchy. 

[2] ITU-T Recommendation G.708 (1999), Sub STM-0 network node interface for the 

Synchronous Digital Hierarchy (SDH). 

[3] ITU-T Recommendation G.783 (1997), Characteristics of Synchronous Digital 

Hierarchy equipment functional blocks. 

[4] ITU-T Recommendation G.784 (1999), Synchronous digital hierarchy (SDH) 

management. 

[5] ITU-T Recommendation G.826 (1999), Error performance parameters and objectives for 

international, constant bit rate digital paths at or above the primary rate. 

[6] ITU-T Recommendation G.828 (2000), Error performance parameters and objectives for 

international, constant bit rate synchronous digital paths. 

[7] ITU-T Recommendation M.2101 (2000), Performance limits for bringing-into-service 

and maintenance of international SDH paths and multiplex sections. 
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/���º�OP�¿Î 

AIS   ]^�Û�n 

BBE  vwx8 

BIP   ��_`abcd 

EB   x8 

EDC  ��Zy{ 

ES   x8| 

HRP  $%�&�� 

ISM  \}~�Z[ 

LOF  e
fgh 

LOS  �ngh 

OOS  }~� 

RDI   ij���Û 

REI   ij���Û 

RS-TIM  452klÕmnhD 

SDH  ������ 

SES   ��x8| 

STM  ��'(o8 

4   SDH��� 
!"�#$��� 
!"�#$��� 
!"�#$��� 
!"�#$ 

4.1   SDH��� 
!"��� 
!"��� 
!"��� 
!" 

lmITU-T���G.828 [6]S/ITU-T����TUV8�����yz�/pDE�qÀ8Â�
0

_OÎ 

4.1.1   %&!"%&!"%&!"%&!" generic definition''''8Vªgrs�32t)���uv¦N��1 ªN8�;1

 ªN8�Àrs�Â��N�<é_¢\Vw.�� 

4.1.2   (�)(�)(�)(�)Sub-STM-0*+,
 
!"*+,
 
!"*+,
 
!"*+,
 
!" block definition applicable to Sub-STM-0 bit 

rates''''�x<sSTM-2n (n = 1, 2, 4)3sSTM-1k (k = 1, 2, 4, 8, 16)SDH1�2B2�p��8NBIP-11 8N\

��8�ôIS<sSTM-2n3sSTM-1kªy1�2��n9:RS<125 µse�x(8N8� 

���d i 8(1ziz8)�Ù B2�p�d i ��3¼ITU-T���G.708 [2]û�
t��e�tÏ�Z
[��� 

4.1.3   (�)(�)(�)(�)STM-0
 
!"
 
!"
 
!"
 
!" block definition applicable to STM-0''''�x<STM-0 SDH1�2

B2�p��8NBIP-11 8N\��8�ôIS<STM-0ªy1�2��n9:RS<125 µse�x(8N

8� 

���d i 8(1ziz8)�Ù B2�p�d i ��3¼ITU-T���G.707 [1]û�
t��e�tÏ�Z
[��� 
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4.1.4   (�)(�)(�)(�)STM-N (N = 1, 4, 16, 64)
 
!"
 
!"
 
!"
 
!" block definition applicable to STM-N (N = 

1, 4, 16, 64)''''�x<STM-N (N = 1, 4, 16, 64) SDH1�2B2�p��N × 24NBIP-11 N × 24N\��

8�ôIS<STM-Nªy1�2��n9:RS<125 µse�x(N × 24N8� 

���d i 8(1zizN×24)�Ù B2�p�d i ��3¼ITU-T���G.707 [1]û�
t��e�tÏ
�Z[��� 

4.2    
-. 
-. 
-. 
-. 

Ú1�
¦91�28�¬�(¦8����)S¦|�8�(8/|)St)���Zy{(EDC)3¦e�

8�� 

////1/G.8290000SDH���
 
-.���
 
-.���
 
-.���
 
-.111123 423 423 423 4111125 4�25 4�25 4�25 4�EDC 

STM-N ���������������� 	
��	
��	
��	
�� 	���	���	���	��� EDC 

sSTM-1k 

(� 2) 

k × 36 bits 

(� 2 � 4) 
8 64 000 (� 5) 8 × BIP-1 

sSTM-2n 

(� 1) 

n × 108 bits  

(� 1� 3) 
8 64 000 (� 5) 8 × BIP-1 

STM-0 801 bits 8 64 000 (� 5) 8 × BIP-1 

STM-1 801 bits 24 192 000 (� 5) 24 × BIP-1 

STM-4 801 bits 96 768 000 (� 5) 96 × BIP-1 

STM-16 801 bits 384 3 072 000 (� 5) 384 × BIP-1 

STM-64 801 bits 1 536 12 288 000 (� 5) 1 536 × BIP-1 

�1 � n = 1, 2�4�� ITU-T��G.708 [2]� 

�2 �  k = 1, 2, 4, 8, 16�� ITU-T ��G.708 [2]� 

�3 � !"
#$%864 × n&'()*+,�SOH)*-.� 

�4 � !"
#$%288 × k&'()*+,�SOH)*-.� 

�5 � !/01 = !"01 × 8 000� 

4.2.1    
6789:; 
6789:; 
6789:; 
6789:; 

ë���{(���Z[{S|_S��_`abcdSZ[¦ªN8�EDC��<�A¢¼78`

b�Z[�8V�}����\N�®
V8àV7�~^EDC��(���_QEDC37�U~^8á

_\ª�SB�VÅ#U~^8(��� 

4.3    
789#$ 
789#$ 
789#$ 
789#$ 

}~�(OOS)yz�»@ý8#TUkº�¼\}~�Zy(ISM)�
�W�8�²WF��IOOSy

z3ISMP��JE���Ný�.}~����y�/� 4.2.1û£\}~���/� 
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5   SDH���
��������
��������
��������
����� 

5.1   !"!"!"!" 

5.1.1   < < < <  errored block (EB)''''ÞR(ªNÐ�N�����8� 

5.1.2   < 5< 5< 5< 5 errored second (ES)''''(ªNÐ�Nx8Ðð��(ªN��(�;Ì 1)�<�ª|é_

_�� 

5.1.3   =>< 5=>< 5=>< 5=>< 5 severely errored second (SES)''''x(�X%�x8Ð��ªN���ª|é__

��SESVES��u(�;Ì 132)�  

�1 � 23456�78��
9:;<5.2.1�5.2.2*� 

�2 � =>?@�ABC
SES����DBC
SES�E
FG��HIJF&KL
X%M0
NOP�Q

R�ST��UVWFG�XY<Z[\E�]A^_`
abcd�efgZ��
$�(hi�j�
kl

mn)opqrVWFG��s=Vt8u�v��w�A����D
SESxyFG�z{|
}
�~��

S����78
NO����FG���2��>�W#$�
XP� 

5.1.4   ?@< ?@< ?@< ?@<  background block error (BBE)''''���SES�����	 

////2/G.8290000SDH���
���
���
���
SESABABABAB 

�������� 
sSTM-21 

sSTM-11 

sSTM-22 

 sSTM-12 

sSTM-24  

sSTM-14 
sSTM-18 sSTM-116 

SES��������X 10% EBs 15% EBs 25% EBs 35% EBs 40% EBs 

 

�������� STM-0 STM-1 STM-4 STM-16 STM-64 

SES��������X 15% EBs 15% EBs 25% EBs 30% EBs 30% EBs 

5.2   �����
C!�����
C!�����
C!�����
C! 

5.2.1   DEDEDEDE 

<ITU-T���G.707 [1]3G.783 [3]Rº�\}~��� !�®
SDH2'(� �� !é&2

������I 1�2
0OP�� !Î 

a1   EDC�Û���v 

a2   1�2ij���Û(MS-REI)� 

5.2.2   FGFGFGFG 

<ITU-T���G.707 [1]3G.783 [3]R) SDH%>º�\}~��� !�®
N�<2¢E��

�� !����I 1�2
0OP9m���Î 

d1 1�2AIS (MS-AIS) (�;Ì)v 

d2 1�2ij���Û(MS-RDI)� 

� � V&56�SDH��A56��iLOS4LOF�RS-TIM���A56�~��AD
AIS56� 
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5.2.3   ���HI���HI���HI���HI 

I SDH1�2S����67�_O�KÎ 

ESÎ Y<ª|�E���ªN��a1SÐªN��d1éS��ä�jES�  

  Y<ª|�E���ªN��a2SÐªN��d2éS��äijES� 

  I ES67EB�a���V'()��S7;VÚÛ<ªN(Ù�|�¤5�EB� 

SESÎ Y<ª|�Sc E���a1Ð��d1 (�;Ì)����"Y"NEBé��ä�jSES� 

  Y<ª|�Sc E���a2Ð��d2 (�;Ì)����"Y"NEBé��äijSES� 

BBEÎ Y<\1 SES���8�E���a1éS��ä�jBBE� 

  Y<\1 SES���8�E���a2éS��äijBBE� 

� � �(�SES��
) X%��!/01��"Y"P� 

6   SDH�	� 
!"�#$�	� 
!"�#$�	� 
!"�#$�	� 
!"�#$ 

/ITU-T����d637p�� Ü-./334'5�6� 

6.1   SDH�	� 
!"�	� 
!"�	� 
!"�	� 
!"
lmITU-T���G.828 [6]S/ITU-T���T 8�����yz�/p

DEÀ8Â�
0_OÎ 

6.1.1   %&!"%&!"%&!"%&!" generic definition
8Vªgrs�¼2t)���uv¦N��1 ªN8�;1 

ªN8�Àrs�Â��N�<é_¢\Vw.�� 

6.1.2   (�)(�)(�)(�)Sub-STM-0*+,
 
!"*+,
 
!"*+,
 
!"*+,
 
!" block definition applicable to Sub-STM-0 bit rates


452sSTM-2n (n = 1, 2, 4)3sSTM-1k (k = 1, 2, 4, 8, 16)��n9:gß125 µse��1N8� 

6.1.3   (�)(�)(�)(�)STM-0
 
!"
 
!"
 
!"
 
!" block definition applicable to STM-0
<STM-0 SDH452�B1

�p��x�BIP-81 1N8�ôIS<STM-0452��n9:gß125 µse��1N8� 

<ITU-T���G.707 [1]�
BIP-8ñ{3tÏ�Z[��� 

6.1.4   (�)(�)(�)(�)STM-N (N = 1, 4, 16)
 
!"
 
!"
 
!"
 
!" block definition applicable to STM-N (N = 1, 4, 

16)
<STM-N (N�1) SDH452B1�p3t)�¼)�()��p��x�N × BIP-81 NN8�ô

IS<STM-N452��n9:gß125 µse��N N8� 

d i 8(1zizN)�Ù d i NBIP-8�p3�ªe�tÏ�Z[��� 

6.2    
-. 
-. 
-. 
-. 

Ú3�
¦�9:4528�¬�(¦8����)�¦|8�(8/|)�t)����y{(EDC)3¦e

8�� 
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////3/G.8290000SDH�	�
 
-.�	�
 
-.�	�
 
-.�	�
 
-.111123 423 423 423 4111125 4�25 4�25 4�25 4�EDC 

STM-N ���������������� 	
��	
��	
��	
�� ����/���� 
EDC 

(���� 3) 

sSTM-2n (� 1) n × 864 bits 1 8 000 ������� 

sSTM-1k (� 2) k × 288 bits 1 8 000 ������� 

STM-0 6 480 bits 1 8 000 BIP-8 

STM-1 19 440 bits 1 8 000 BIP-8 

STM-4 19 440 bits 4 4 × 8 000 4 × BIP-8 

STM-16 19 440 bits 16 16 × 8 000 16 × BIP-8 

�1 � n = 1, 2, 4�� ITU-T��G.708 [2]� 

�2 � k = 1, 2, 4, 8, 16�� ITU-T��G.708� 

�3 � EDC���$�
������<��$�
ab�������ITU����+� ���(¡¢£

¤6.3*) 

6.3    
6789:; 
6789:; 
6789:; 
6789:; 

ë���{(���Z[{S|_S��_`abcdSZ[¦ªN8�EDC��<�A¢¼78`

b�Z[�8V�}����\N�®
V8àV7�~^EDC��(���_QEDC37�U~^8á

_\ª�SB�VÅ#U~^8(��� 

I Sub-STM-0�S'(DE�
�EDCSô#ITU-T���G.708�
7� )��
����<

²Nªy
0S��ÎI \}~�Z[�Ï�SEDC��/V$
#���¥é�E��67�X

≥90% � ¡Z[`¢�EDC�|�VBIP-8ñ{� 

6.4    
789#$ 
789#$ 
789#$ 
789#$ 

<Ê£���.¤�Q7OS}~�(OOS)yz�»@ý8#TUkº�¼\}~�Zy(ISM)�
�

W�8�²WF��P��IOOSyz3ISM����Ný�.}~����y�/� 6.3pû£\}

~���/� 

7   SDH�	�
������	�
������	�
������	�
����� 

/ITU-T����d637p�� Ü-./334'5�6� 

7.1   !"!"!"!" 

7.1.1   < < < <  errored block (EB)
ÞR(ªNÐ�N�����8� 

7.1.2   < 5< 5< 5< 5 errored second (ES)
(ªNÐ�Nx8Ðð��(ªN��(�;Ì 1)�<�ª|é_

_�� 

7.1.3   =>< 5=>< 5=>< 5=>< 5 severely errored second (SES)
x(�X%�x8Ð��ªN���ª|é__

��SESVES��uS<Ú4R�
X�G(�;Ì132)�  

�1 � 23456�78��
9:;<7.2.1�7.2.2*� 
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�2 � �<sSTM-2n (n = 1, 2, 4)�sSTM-1k (k = 1, 2, 4, 8, 16)¥�j�
SESNO��EDC¦f§<90%¨�©

�ª«¬� 

7.1.4   ?@< ?@< ?@< ?@<  background block error (BBE)
���SES�����	 

////4/G.8290000SDH�	�
�	�
�	�
�	�
SESABABABAB 

�������� 
sSTM-21  

sSTM-11 

sSTM-22 

sSTM-12 

sSTM-24 

sSTM-14 

sSTM-18 

sSTM-116 

SES��������X 10% EBs 25% EBs 45% EBs 60% EBs 

 

�������� STM-0 STM-1 STM-4 STM-16 

SES��������X 10% EBs 30% EBs 30% EBs 30% EBs 

7.2   �	���
C!�	���
C!�	���
C!�	���
C! 

7.2.1   DEDEDEDE 

<ITU-T���G.707 [1]3G.783 [3]Rº�\}~��� !�®
SDH2'(� �� !é&2

������I 452
0OP�� !Î 

a1   EDC�Û��N8���� 

7.2.2   FGFGFGFG 

<ITU-T���G.707 [1]3G.783 [3]R) SDH%>º�\}~��� !�®
N�<2¢E��

�� !����I 452
0OP9m���Î 

d1 LOS; 

d2 LOF; 

d3 RS-TIM. 

7.2.3   ���HI���HI���HI���HI 

I SDH452S����67�_O�KÎ 
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