1. Introduction

This Technical Report provides a comparison of the technical differences between SONET (Synchronous
Optica NETwork) and SDH (Synchronous Digital Hierarchy) as described in the applicable standards
pertaining to the two hierarchies. It covers only those issues raised by members of the T1X1.2 working
group (Digital Transmission Network Architecture), therefore, no assurance can be given that it covers all
differences between the two. Furthermore, it should be noted that the differences described are as
understood at the time of this Technical Report was drafted and approved. Since the standards for both
digital hierarchies continue to evolve, some differences described in this Technical Report may no longer
exist, while others may have arisen.

1.1 Purpose

SONET and SDH are compatible, but not identical, digital hierarchies. Both define similar sets of
overheads and functions, however, there are differences in the usage of the two overhead structures. The
purpose of thistechnical report is to identify the areas where SONET and SDH differ

— in overhead/format definition

— inusage/interpretation of overheads

Once the differences have been clearly identified, it will be possible to assess the appropriate actions to be
taken to insure smooth interworking between networks based on the two hierarchies. The Table 8 of this
document is divided into two parts 8a and 8b. The first part, 8a, contains the detailed
descriptions/definitions of the bytes as found in the standards documents as well as differences between
SONET and SDH. The second part, 8b, documents the performance information as found in standards

documents and highlights differences between SONET/SDH. In addition, the interworking information is
grouped by SONET/SDH layers: Section, Line, and Path.

1.2 Scope

This report covers the comparison of transport rates; multiplexing structure; payload mappings;
Operations, Administration, Management and Provisioning (OAM&P); and interworking issues.

2. Terminology

ABBREVIATIONS

ADM Add drop multiplex

AlS Alarm indication signal

ALS Automatic laser shutdown
APS Automatic protection switching
ATM Asynchronous Transfer Mode
AU Administrative unit

AUG Administrative unit group

BBE Background Block Error

BER Bit error ratio
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BIP Bit interleaved parity

BIP-N Bit interleaved parity N

B-ISDN Broadband integrated services digital network
CMISE Common Management Information Service Element

DCC Data communi cations channel
DQDB Distributed queue dual bus

ES Errored second

FAL Frame alignment loss

FDDI Fiber distributed data interface
FEBE Far end block error

FERF Far end receive falure

HPA Higher order path adaptation
HPC Higher order path connection
HPT Higher order path termination
LB Letter Ballot

LTE Line terminating equipment
LO Lower order

LOF Loss of frame

LOM Loss of multiframe

LOP Loss of pointer

LOS Loss of signal

MCF M essage communications function
MS Multiplex section

MSOH Multiplex section overhead
MSP Multiplex section protection
MST Multiplex section termination
NDF New dataflag

NE Network element

NEF Network element function

NNI Network node interface
OAM&P  Operations, Administration, Maintenance & Provisioning
OC-1 Optical carrier level 1

OC-N Optical carrier level N

0s Operations systems

osl Open systems interconnection
OFS Out-of-frame second

OOF Out-of-frame

PDH Plesiochronous digital hierarchy
PDU Protocol data unit

Pl Physical interface

PJE Pointer justification event
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POH Path overhead

PTE Path terminating equipment

RDI Remote Defect Indication

RFI Remote Failure Indication

RS Regenerator section

RSOH Regenerator section overhead

SD Signal degrade

SDH Synchronous digital hierarchy

SEFS Severely errored frame second
SEMF Synchronous equipment management function
SES Severely errored second

SF Signal fail

SPE Synchronous payload envelope

STE Section terminating equipment

STM Synchronous transport module

STS1 Synchronous transport module level 1
STSN Synchronous transport module level N
STS Synchronous transport signal

STS1 Synchronous transport signal level 1
STSN Synchronous transport signal level N
STSNc Concatenated synchronous transport signal level N

TMN Telecommuni cations management network
TU Tributary unit

UAS Unavailable Seconds

VC Virtua container

VT Virtual tributary

VTx VT of sizex (currently x=1.5, 2, 3, or 6)

VTx-Nc  Concatenated virtual tributary in which N Vtsof sizex are
combined and treated as an entity.

3. SONET - SDH Overview

3.1 Scope of Standards

Complete details of the SONET standard can be found in referenced™, (21, [31 14 181 (6] Complete details of
the SDH standard can be found in referenced”, (8, 191 1101 11 [12]

3.2 Rates

The 51.84 Mbit/s Synchronous Transport Signal-Level 1 (STS-1) is the basic building block of SONET.
All lower rate payloads are mapped into the STS-1, and all higher rate signals are created by synchronously
multiplexing N STS-1s to form an STSN. The multiplexing process simply byte interleaves the N
incoming signals'. No additional overhead is added; thus, the transmission rate of an STS-N signa is
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exactly Nx51.84 Mbit/s. The currently defined SONET transmission rates are given in Table 1. Figure 1
shows the STS-1 frame structure.

TABLE 1. SONET TRANSPORT RATES

Level Rate

STS1 51.840 Mbit/s
STS3 155.520 Mbit/s
STS12 622.080 Mbit/s
STS24 1244.160 Mbit/s
STS48 2488.320 Mbit/s

The 155.520 Mbit/s Synchronous Transport Module-Level 1 (STM-1) is the basic building block of SDH.
All lower rate payloads are mapped into the STM-1, and al higher rate signals are created by byte
synchronously multiplexing N payloads (called AU groups, see Reference 8) from N STM-1s and adding
transport overhead to form an STM-N. The transport overhead added to the STM-N is equivalent to N
times that of an STM-1: thus, the transmission rate of an STM-N signal is exactly Nx155.520 Mbit/s.
The currently defined SDH transmission rates are given in the Table 2. Figure 2 shows the STM-1 frame
structure. Table 3 shows the SONET/SDH transmission rates side by side for easier comparison.

TABLE 2: SDH TRANSPORT RATES

Level Rate
STM-1 155.520 Mbit/s
STM-4 622.080 Mbit/s
STM-16 2488.320 Mbit/s

OTABLE 3: SONET/SDH Transmission Rates O

- SONET Signd [0 SDH Signd [ Transmission Rate H
0STS1 " o 51840  Mbitis [
[5TS3 * OSTM-1 O 155520  Mbit/'s
S12 * OSTM-4 0 622080  Mbit/s =
S24 0 01244160  Mbit's
FSTS-48 *  HSTM-16 H 2488.320  Mbit/s

* Rates expected to be frequently used.
3.3 Multiplexing Structure

SONET and SDH both support a variety of different payloads. Unlike SONET, however, SDH allows
different mappings for the same payload. All of the SDH payloads which can be mapped into an AU-3 can
also be mapped into an AU-4. Therefore, these payloads may be mapped into an STM-1 by first mapping
them into an AU-3 and then mapping three AU-3s into an STM-1 or by mapping them into an AU-4 and
then mapping a single AU-4 into an STM-1. Since SONET only provides one choice for the defined
payload mappings, thisis a source of incompatibility between SONET and SDH.

Figures 3 & 4 illustrate the different mapping paths for SONET and SDH. In Figure 4, following only bold
lines from the payload on the right to the STM-N on the left, the SDH mapping is SONET compatible.
Going through any thin lines, the mapping is not SONET compatible.

Table 4 provides some comparison between SONET and SDH terminology. It isimportant to understand
that the comparisons are not exact, and the rest of this technical report discusses the differences.

1. Thisishow multiplexing is described in the current SONET standard, but the description offered in the next paragraph for SDH
multiplexing more accurately reflects actual implementations.
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TABLE 4. TERMINOLOGY COMPARISON

0 SONET 0 SDH 0
S3c EAU-4 S
S1 OAU-3 0

vT OTu O

ESPE avc E

3.4 Payload Mappings

The STS-1 SPE supports various payloads up to 49.536 Mbhit/s. Payloads such as DS1s are first mapped
into Virtual Tributaries (VTs), and then the VTs are mapped into the STS-1 SPE viathe seven VT Groups.
Payloads such as DS3s are mapped directly into the STS-1 SPE. In addition, larger payloads can be
accommodated by concatenating N SPEs to form an STS-Nc signa. In this case, the signal looks
essentially the same as an STS-N except there is only one set of the path overhead (since there is only one
payload). In a standard STS-N, there would be N sets of path overhead (one from each of the constituent
STS 1s).

The currently defined payloads and the "containers' (VT/STS SPE) that would carry them are listed in
Table-5°. This table lists the usable bandwidth (actual payload capacity) of each container and the rate
required to cross-connect the usable bandwidth and associated overheads (VT/STS SPE bandwidth).

O TABLE 5: SONET PAYLOADS O
H Payload 0" Container" »OActual Payload Capacity OVT/STS SPE Bandwidth é
[DS1 (1544 Mbi's) 5 VTL5SPE = 1648 Mbit/s(Notel) O 1.664 Mbit/s 0
LDSIA (2048 Mbit/s) ] VT2SPE [ 2224 Mbit/s(Notel) [J 2.240 Mbit/s E
psiC (3152Mbit's) H vT3sPE U 3376 Mbit's(Note1) U 3.392 Mbit/s 0
(bs? (6.312Mbit/s)  VT6SPE [ 6.832Mbit/'s(Notel) [ 6.848 Mbit/s O
D3 (44736 Mbit's) U STS1SPE O 49,536 Mbit/s(Note2) U 50.112 Mbit/s %
CFDDI (125.000 Mbit/s) [ STS-3c SPE [ 149.760 Mbit/s 0 150.336 Mbit/s O
TDSANA (139.264 Mbit/s) 0 STS-3c SPE U 149.760 Mhbit/s 0  150.336 Mbit/s E
CATM (149.760 Mbit/s) [ STS-3c SPE [ 149.760 Mbit/s 5 150.336 Mbit/s 0
=DQDB (149.760 Mbit/s) [ STS-3c SPE [ 149.760Mbit/s O  150.336 Mhbit/s g
FATM (Note3)  (599.040 Mbit/s) HSTS-12c SPE H 599.040 Mbit/s H  60L344Mbitls

Note 1: These values assume that the R bytes are available for payload. ITU has claimed these bytes for
extended POH, thus reducing the available capacity to that shown in Table 6 (for SDH).

Note 2: Current mappings include two columns of fixed stuff, reducing the available capacity to 48.384
Mbit/s (equivalent to the capacity of aVC-3)

Note 3: This mapping is not shown in the current standard, but it has been agreed by T1X1.5 and will
appear in the update of Reference 1.

Note 4: For VT payloads, the "Actua Payload Capacity” is equivalent to the capacity of the VT SPE
without the VT POH (V5 byte).

2. Other same rate payloads may also be supported by these mappings (e.g. The 139.264 Mbit/s DSANA mapping will accommodate
any asynchronous 139.264 Mbit/s signal).
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Note 5: For STS payloads, the "Actual Payload Capacity" is equivalent to the capacity of the STS SPE
without the STS POH.

Note 6: For VT payloads, the "Payload & POH" is equivalent to the VT SPE.

Note 7: For STS payloads, the "Payload & POH" is equivalent to the STS SPE.

SDH has four hierarchical levelsin the payload of an STM-1. A PDH digital signal to be transported over
a synchronous digital network is first mapped into a container (C) that is appropriate to the tributary signal
bit rate. In the next step, Path Overhead (POH) which provides OAM& P capabilities for the payload end-
to-end, is added to this container C. The use of the bytes in POH is the same regardless of the tributary
signal rate. The unit thus formed (Container plus POH) is called Virtua Container, VC. Higher Order
(HO) VCs (VC-3, VC-4) are mapped into either an Administrative Unit Level 3 (AU-3) or an AU-4.
Lower Order (LO) VCs (VC-11, VC-12, VC-2, VC-3) are mapped into HO VCs, using Tributary Unit (TU)
pointers to locate them within the HO VC (Note that a VC-3 may be either a LO VC or a HO VC,
depending on the multiplexing path used). Then, either three AU-3s or one AU-4 is mapped into the SPE
of the STM-1. The AU-3 pointer will be included in each AU-3, or an AU-4 pointer will be included in
the AU-4 to identify the position of the first byte of the payload frame within the SPE. Further,
concatenated STM-Ns can be used to transport larger payloads in the form of a VC-4-Nc signal which will
contain only one set of the path overhead since it contains only one payload.

The currently defined payloads and the "containers" (Cs) that would carry them are listed in Table 6 (see
footnote 2). This table lists the usable bandwidth (Actua Payload Capacity) of each container and the rate
required cross-connect the usable bandwidth and associated overheads (V C bandwidth).

Notes:
A.

0 TABLE 6: SDH PAYLOADS 0
H Payload O" Container" [OActual Payload Capacity O VC Bandwidth 5
[DS1 (1.544 Mbit/s) E c-11 H 1.600 Mbit/s E 1.664 Mbit/s [
[bs1 (1544Mbits) 7 C12 [ 2.176 Mbit/s 0 1664 Mbits O
DSIA (2048Mbit's) O C12 O 2.176 Mbit/s 0 2240Mbivs -
[Ds2 (6.312Mbitls) 5 C-2 = 6.784Mbit's 5 6.848 Mbit/s [
E3 (34.368Mbit/s) O  C-3 O 48.384 Mbit/s 0 48.960 Mbit/s %
[DS3 (44736Mbitls) &  c3  © 48384 Mbit's T 48.960 Mbit/s [
LDSANA (139264 Mbitls) O  C-4 0 149.760 Mbit/s 0 150.336 Mbit/s E
ATM (149.760Mbiv's) B C-4 U 149.760 Mbit/s U 150.336 Mbit/s [
Y (599.040 Mbit's) [ C-44c 599.040 Mbit/s 0 601.344 Mbit/s S
ATM (2396.16 Mbit's) | C-4-16c H  2396.16 Mbit/s [2405.376 Mbit/s

For C-3, the "Actual Payload Capacity" is equivalent to the capacity of the STS-1 SPE without the

STS POH and the two fixed stuff columns.

For C-3, the "Payload & POH" is equivalent to the STS-1 SPE without the two fixed stuff columns.
For C-4, the "Actual Payload Capacity" is equivalent to the capacity of the STS-3c SPE without the

STS POH.

For C-4, the "Payload & POH" is equivalent to the STS-3c SPE.

For C-4-4c, the "Actual Payload Capacity" is four times the capacity of the VC-4 (columns 2 to 4 of

the VC-4-4c are specified in G.709 as fixed stuff).
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Table 7 shows the SONET and SDH payload mappings. The left column lists the currently planned
payloads. Most of these payloads correspond to levels in the existing asynchronous hierarchies. The
remaining columns list the "container" which would be used to map the payload into an STS-1, STS-Nc,
AU-3-based STM-1, or AU-4-based STM-1. If no mapping exists for a particular payload into a particular
signal, "None" appears in the table for that entry. The compatible SONET/SDH mappings are enclosed in

brackets.

0 TABLE 7. SONET/SDH Payload Mappings O
“Payload mSTS1 OSTSNc MAU-3 Based STM-1 OAU-4 Based STM-1 5
[DS1 1.544 Mbit/s % (VTL5) H None %(VC-ll) or VC-12 (Note 1) EVC—ll or VC-12 (Note 1) [
(DS1A 2048Mbit/s [ (VT2) 5 None (VC-12) 1 VC-12 0

Si1C 3.152Mbit/s I VT3 0 None m None 0 None g

s2 6.312Mbit/s M (VT6) O None [ (VC-2) O vC-2 0
E3 34368 Mbit/s @  None U  None I VC-3 O VC-3 0
(D3 44736 Mbit/s T(STS1SPE) 5 None (VC-3) . vC3 0
CFDDI 125.000 Mbit/s [ None  [(STS-3c SPE) [q None 0 None g

SANA 139.264 Mbit/s @  None O(STS-3c SPE) [ None O (VC-4) 0
DQDB 149.760 Mbit/s @  None  U(STS-3cSPE) M None N None 0
[ATM 149.760 Mbit/s % None E(STS—SC SPE) % None B (VC-4) 0
CATM (Note2)  599.040 Mbit/s ;  None o  None m None 0 (VC-4-4¢) o
EATM 2405.376 Mbit/s 7 None | None i None ! (VC-4-16c) H

() Compeatible SONET/SDH mappings.

Note 1: In SDH, aDS1 may be carried in aVC-12 (2 Mbit/s)

Note 2: This mapping is not shown in the current standard, but it has been agreed by T1X1.5 and will appear in the
update of Reference 1.

3.5 Operations, Administration, Maintenance, and Provisioning

Network Management (NM) features required to support operations of digital transmission networks are
embedded in the SONET/SDH standard signal format. The basic ability to locate faults in the network is
contained in the layered format structure of section, line and path with each layer having bytes of
information dedicated to monitoring network performance. For example, bit interleaved parity
information is one of those bytes (B1, B2, & B3) contained in each layer that calculates coding violations
(CVs) to help determine the location and cause of faults. Other bytes in the overheads (OHSs) are used for
framing (A1, A2) and end-to-end path status and other operational functions.

Table 8a describes the functions of the OH bytes defined in the SONET/SDH standards and identifies
differences between the SONET/SDH standards. Table 8b contains the performance information.
Although descriptions in columns 2 and 3 of Table 8a and 8b may differ, they are functionally compatible
unless stated in difference column.
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Table 8a. Comparison of Overhead Bytes

Section Layer

H Byte(s) H SONET H SDH H Difference

0A1, A2 OThese"framing" bytesare dedicatedto [ These framing bytes are dedicated to each 0

HFraming) Ueach STS-1. The framing pattern shall  £STM-1 signal. The framing pattern shall be O

d be ALA2 (A1=11110110 and DAIAIAIA2A2A2 (A1=11110110 and .
JA2=00101000). Aland A2 shall be  7A2=00101000). These bytes shall be providedin
Oprovided in al STS-1 signalswithinan Oall STM-1 signals within an STM-N (G.708). O
USTSN (T1.105-1991, p12). These UThese bytes are unscrambled. g
g bytes are unscrambled. g B

1 5STS-1 Identification byte. ESTM Identifier. 5in SDH, at the

OThisisan unique number assigned just 1t isaunique identifier indicating the binary Ointernational
Oprior to byte interleaving that stays U number value of the multi-column, interleave Oboundary, both the
Uwith that STS-1 until the signal is Ddepth coordinate, c. It may be used to assist in Oe164 M anda
0 decomposed. The C1 bytein each 0 the frame alignment (G.708). 1256 bit oriented
[STS-1shal be set to abinary number format is being
Ocorresponding to its order of OThe STM identifier C1 bytes are present in the Oconsidered.
U appearance in the byte interleaved URSOH (regenerator section overhead) withinthe USONET uses STS-
ESTS-N frame. ESTM-N signal; However, processing of the C1 Uy (51.84 Mbhit/s)

DAt the May 1993 T1X 15 meeting it mbytesisnot required (G.783, Nov 1992, p10). ginterleaving while
was provisionally agreed to make the OSDH uses STM-1
DCl byte no longer used for STS-11D UAlso, it was provisionally agreed at January 1993 U (155 Mbit/s).
0 ;onye . UcaITT Study Group XVII1 meeting to U1 the case of SDH,
Oand to consider its use for a Section 0. o . . . o

. deactivate" the C1 byte with the intention of the remaining bytes
UTrace Function. O T . . 0 ;
0 jredefining it as "section trace". Also, it was jare used as nationa

These bytes are unscrambled . . .
' Oagreed that "in the case of interworking of Obytes.

Uequipment with the C1 byte definition according U
Uto the 1991 version of G.708 and new equipment
g employing the section trace function, the pattern
[ carried by the C1 byte shall be in accordance
Owith the 1991 version of G.708". The new
O equipment shall interpret this pattern as "section
trace, unspecific”. This unspecific section trace
jcan aso be used if no use of the section traceis
Omade. When the section traceisrequired in a
USTM-N signal (where N>1) it shall be provided
. in the C1 byte contained in STM-1#1, the
pcontents of the remaining C1 bytes are not
O defined.
ETh&ee bytes are unscrambled.

T

QD[]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD%DDDDDDD
OpoOOoOooooooooooooooono

O
1 - OOnebyteisallocated in each STS-1for [One byteisallocated for regenerator section error
BIP-8)  Uasection error monitoring function. Umonitoring. This function shall be a bit

UThis function shall be abit interleaved  Sinterleaved Parity 8 (BIP-8) code using even

[ parity 8 code using even parity. The g parity. The BIP-8 is computed over al bits of the
Osection BIP-8iscalculated over al the [Jprevious STM-N frame after scrambling and is
Ohits of the previous STS-N frame after  Uplaced in byte B1 before scrambling (G.708).
|:lscrambling. The computed BIP-8 is
Ijplaced inthe B1 byte of STS-1 #1
before scrambling. This byte is defined
Oonly for STS-1 number 1 of an STS-N
Hsignal (T1.105-1991, p12).

I A 1

OoOooOoooooogd

o o

OO0 oo O oD OO O OO o oo
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H Byte(s) H SONET H SDH H Difference H

O O O O O

EEl g Orderwire. E Orderwire USDH definesthe B

U UOne byteis alocated to be used as a UThis byte may be used to provide an orderwire 0 Egﬁ?,glrg%lnag - 0

0 Ulocal orderwire channel that shall be Uchannel for voice communication. E1 is part of O O

O . - . JA-lawandplaw O

used as a voice communication the regenerator section overhead and may be .

O . O Uaccording to ITU-T U

0 channel. Itisreserved for jaccessed at regenerators (G.708). 0 0
. . (CCITT)

0 Ocommunication between section 0 a Recommendation O

u U terminating equipments, hubs, and u U

0 ; X < 0 0G.802. O

0 remote terminal locations and it is only 0 0 O

T Snsoner,

E g ’ »PLe). E BSignalingontheEl B

O 0 O nbyteisfor further

O O O Ostudy. O

Eﬁl HOne byteis set aside for the user's EThis byteisreserved for user purposes (G.708). HThe use of this %

Opurposes. This byte shall be passed 0 gfunction is optional

Ofrom section to section within aline O Uin SONET. O

Uand shall be readable, writable, or both E B

at each section terminating equipment 0 0

ginthat line (T1.105-1991, p12). Itis 0

Odefined only for STS-1 number 1of an O O

OSTSN. 0 O

- B 0

1, D2 & [SectionDCC O Regenerator Section DCC. 0

3 O O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

H

D]]DDDDDDDDDDDDDDDDDB%[]DDDDDDDD

gThese bytes are allocated for Section

0 Data Communication and should be

Uconsidered one 192 kbit/s message

Ubased channel for alarms, maintenance,
control, monitor, administration, and

[jother communication needs between

0 Section terminating equipment. These

Ubytes are defined only for STS-1# 1 of

gan STSN (T1.105-1991, p13).

EA seven layer OSI- conformant

Uprotocol stack has been specified for

Uyse on this channel. It utilizes

CMI SE/ASN.1 to form the actua

| messages (ANSI T1.119-199x)

0A 192 kbit/s channel is defined using these bytes
0(G.708).
0

UThese bytes are allocated for regenerator section
data communication and should be considered
jone 192 kbit/s message based channel for alarms,
Omaintenance, control, monitor, administration,
Uand other communication needs between Section
|]terminatting equipment.
EA seven layer OSI- conformant protocol stack
Uhas been specified for use on this channel. It
Uutilizes CMISE/ASN.1 to form the actua
E messages (M.3010) 13,

H

8 e
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Table 8a: Comparison of Overhead Bytes (continued)

Line Layer
HByte(s) H SONET H SDH H Difference
[H1, H2, OPayload pointer UAU-4 Painter. UThe bits 5-6 (ss
0 O Opi
EHS OH1, H2 are alocated to a pointer that 0 The AU-4 pointer is contained in bytes H1, H2 Dz:ﬁégrilseﬁn
Uindicates the offset in bytes between Uand H3. Thethreeindividual AU-3 pointersare U SONET gn d SDH
Uthe pointer and the first byte of the STS Ucontain in three separate H1, H2 and H3 bytes. B For 2 SONET '

OSPE. It shall be used to align the STS- EVC—SS payloads can also be carried as TU-3s
1 Transport Overheadsin an STS-N 0 (Tributory Unit) in aVVC-4. The TU-3 consists of
Osignal aswell as perform frequency OV C-3 with VC-3 POH and the TU-3 pointer.

Ujustification. These bytes shall be UTU-3 pointer also consists of H1, H2, H3 bytes.
Ijprovided inal STS-1 signalswithin an EThe pointer contained in H1 and H2 designates
0STSN (T1.105-1991). the location of the byte where the V C-4 begins.
0 O
g g
gFour bits (1-4) of H1 & H2, are used as UBits 1-4 of the pointer word carry an new data

ra"New dataFlag", two bitsindicate Ijflag. Two bits indicate the size of the AU

the size of the SPE (default="00"). The [j(default="10"). Thelast 10 (7-16) hits of the

Olast 10 bits (bits 7 thru 16) of the Opointer word carry the pointer value. The AU-4

U pointer word carry the pointer value. U pointer value is a binary number with a range of
the pointer value is a binary number U0 to 782 which indicates the offset, inthree byte

gwith arange of Oto 782 that indicates  increments, between the pointer and the first byte

Othe offset between the pointer andthe  [Jof the VC-4 The value of al "1"sin the bits 7-16

Ustart of the STSSPE. Thevalueof all  Uindicates concatenation (G.709).

U1"sin the offset bits indicates that the

0 payload is concatenated with the

jprevious STS-1 SPE (T1.105-1991). 0

a 0

UH3 iscalled Pointer action byte. Itis UH3 byte = Negative justification opportunity

gallocated for frequency justification g (G.709).

0STS-3c, the ss hits
Bare undefined for
qH1#1, and set to
100 for H1 #2 and
UH1 #3. For an
USDH STM-1 with
an AU-4, the ss bits
pare 10 for H1 #1,
Oand undefined for
Uthe equivalent H1
B#z and H1 #3.
At the September
11992 SG XV
Omeeting it was
Uagreed to keep the
Bss bitsin SDH &
[1SONET the way
Othey are and to add
Uthe following note
Dto Annex B of
G.783: "In some
Oapplications,
Uinterworking with

0 Currently, thisindicator isonly used 0 specific (for example, H4 can be used as a
Ijfor VT-structured payloads (T1.105- 0 multiframe position indicator for the VC-1/VC-

purposes. Depending on the pointer 0 0 -
(vaue, thisbyteisused to adjust thefill [ l(:loc:jrt]:lrgn;r;;an
Oof i - O
a of input buffers (T1.105-1991). a Arequire that the ss
ad O Obitsinthe AU-n
g E Bpoi nter be
O O O ignored.

4 UMultiframe indicator: UMultiframe Indicator.
0 O
OThis byte provides a generalized O This byte provides a generalized multiframe
Umultiframe indicator for payloads. Uindicator for payloads and can be payload

1991, p15). 02). (G.709).
O O
2 qLine BIP-8. [ Multiplex Section BIP-24xN
g ]
OOnebyteisallocated in each STS-1 for U The B2 bytes are allocated for aMultiplex
Ualine error monitoring function and U section error monitoring function. This function

0 provide data for fault sectionalization. 0 shall be aBit Interleaved Parity Nx24 code
g Thisfunction shal be abit-interleaved  [7(BIP-Nx24) using an even parity.

O parity 8 code using even parity. The O

ULine BIP-8iscalculated over all bits of E

%the Line overhead and STS-1 O

UDDDDDDDDD%]DDDDDDDDEjDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

OO0 oOoofoooooogooo

OO0 OO OO OO D OO D OO o oo
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H Byte(s)

= SONET

B SDH

Difference

UEnvelope Capacity of the previous

USTS 1 frame before scrambling. The
computed BIP-8 is placed into the B2

[ byte of the STS-1 before scrambling.

UThe BIP-Nx24 is computed over all the bits of
Uthe previous STM-1 frame except for the first

three rows of SOH and is placed in the bytes of
B2 before scrambling (G.708).

OThis byte shall be provided inal STS- O
U1 signals within an STS-N signal o
E(Tl.105-1991, p13). g

0
0

0

0

0

0

0

0

§

%q, K2
0

0

0

0

0

0

0

0

K

1 byte
unctions

ODoooooooooooootd

|
=k
gl\)
g
> @
7]

g Line automatic protection switching.

UThese two bytes are allocated for

U Automatic Protection Switchi ng (APS)
gsignaling between Line level entities.
] These bytes shall be defined only for
OSTS-1 number 1 of an STS-N signa
E(T1.105-1991, pl13).

UThe first four bits of K1 are used for
Uswitch Preemption Priority and the bits
[75-8 are used for channel requesting
switch action/destination node id
0(T1.105-1991, p29/T1X1.5/92-004R8).
UA total of 16 functions have been
D\ defined for the K1 byte bits 1-4. For
example, the value of 1111 indicates
Olockout of protection (span) or signal
Ufail (protection) and 0000 indicates no
request. [More information can be
gfoundin T1X1.5/92-004R8 (Draft
OANSI T1-105.01-199x) ].

gThe first four bits of K2 are used for

0 Source Node I dentification purposes.

UBit 5 indicates the type of protection
switching configuration. Zero (0)

pindicates a short path code and 1

Qindicates along path code.

UBits 6-8 of byte K2 are used on all

Uoc-N signalsto signal FERF and Line

0AIS [(T1X1.5/92-004R8, (Draft ANSI

T1.105.01-199x), p15)].

UMultiplex Section Automatic Protection
[ Switching

UThe two bytes K1 and K2 are allocated for APS
gsignaling (G.708).

O

O

a
t

UThe first four bits of K1 indicate the protection

DSNitching request. The last four bitsindicate the

0line requesting the switch.

A total of 16 functions have been defined for the
K1 byte bits 1-4. For example, the value of 1111
Uindicates lockout of protection and 0000 indicates

no request. (More information can be found in
0G.783, Annex A).
OThe bits 5-8 of K1 byte are used for destination
U node identification.

t
a
t

E Bits 1-4 of K2 indicate channel number. Bit 5
Oindicates the type of the MSP architecture
U(G.783, Nov 1992, p67).

UBits 6-8 of K2 (codes 110 & 111) are used for
OMS-AIS detection and MS-FERF indication

[1(G.783, Nov 1992, p13).
0

oood

OO oo opooogoooom

0

Line switching
Owork has not been
Udonein SDH.

4-D12

EDDDDDDDDDDDD% oooOooooood

H Line Data Communication Channel.

Ult is a576 kb/s message-based channel
gfor OAM& P needs between Line
mterminating entities. Thisis defined
Oonly for STS-1 number 1 of an STS-N
g signal (T1.105-1991, p13).

OA seven layer OSI- conformant

Uprotocol stack has been specified for
use on this channel. It utilizes

0 CMISE/ASN.1 to form the actual

H messages (ANSI T1.119-199x)

HMuItipIex section DCC.

Ultisa576 kbis message-based channel for
OAM& P communication among the NEs and
7 between NEs and the OS/MD (G.708).

g
]
g
OA seven layer OSl- conformant protocol stack

U has been specified for use on this channel. It
U utilizes CMISE/ASN.1 to form the actual
messages (M.3010).

H

Moo oogooooooogog

OO0 ODOoO0oooO oo OO OO OO oD O OO oo O Ooooooogo oo

11



TECHNICAL REPORT No. 36

Table 8a: Comparison of Overhead Bytes (continued)

Line Layer
HBytels) H SONET H SDH H Difference H
[Z1Byte [Sync. status messages OSync. status messages 0Six messageswere [
0 . o_ Odefined for SDH U
O OBits5to 8 of byte Z1 are allocated for  []Bits 5-8 of Z1 byte are allocated for O O
o Osynchronization status messages. O Synchronization status messages. pWuned2) andthe
O 0 O [jother codes are 0
O ad O Oreserved for quality O
O O O Ulevelsdefinedby U
- o - Hindividual =
O a 0 L . a
0 0 0 qadministrations. 0
O O O OlnSDH, Z1is O
O ad O Orenamed to S1. O
= H H - H {]
£2 0 [ Section FEBE ) The need for 0
O OGeneral FEBE for BISDN (UNI) for O . . Osection FEBE in O
0 Oboth STS-3c and STS-12¢ (T1.624- [ SCUONFEBEfor STM-1& STM-4levels This — [oqyerpociy O
0 0O 1993) [ byte conveys the count interleaved bit blocksthat been established 0
g d Ohave been detected in error by the BIP-Nx24 O O
O 0 0(B2). oYet. _ O
0 0 0 0lnSDH, Z2is 0
O ad O Urenamed to M 1. O
= H = = {]
SEZ g Express orderwire. E Orderwire. USDH defines the B
O a
0 a
O a
0 a
O a
0 a
O a
0 a
O a
0 a
O a
0 a
O a

Uonebyteisallocated inthe Linelayer  UThisbyteis part of the MSOH and may be
for an express orderwire between line U accessed at multiplex section terminations
entities. Thisbyteisdefined only for ~ 7(G.708) for voice communication.

0STS-1 number 1 of an STSN and its

Ouseisoptional (T1.105-199,1 p13).

rCooOooooo
0 o

0 encoding law
[Jconversion between
OA-law and p law
Uaccording to ITU-T
g (CCITT)

) Recommendation
0G.802.

g

Uin SONET,

0 signaling on the E2
byteisfor further
Hstudy.

12



TECHNICAL REPORT No. 36

Table 8a: Comparison of Overhead Bytes (continued)

Uone byte is alocated for path error
monitoring function. This function
pshall be abit interleaved parity 8 code

UOne byteisallocated in each VC-3 or
VC-4 for a path error monitoring
gfunction. This function shall be a BIP-

Path Layer
HByte(s) H SONET H SDH H Difference
Epl g Path Trace. E Path Access Point Identifier (VC- B ITU-T prefers E.164
J U his byte is used to repeitively O3VC-4 path trace). B"C"[‘fﬁacsLuE'ls' prefers
O [transmit a64 byte, fixed length, string [ Thisisthefirst byteintheVC. Its 0 '
d [so that areceiving terminal in a path Olocation isindicated by the associated [
o Ucan verify its continued connectionto AU or TU pointer. The J1 byte may be U
o Uthe intended transmitter (T1.105-1991, Udither a 64 byte free format or 16 byte O
O O O - . O
0O 0p14). [ E-164 format within a national 0
0 0 Onetwork. At the international 0
O ad Uboundary, only the E.164 format shall [
g g Ube used. Where the 16 byte format is B
0 0 transferred in the 64 byte field, it shall 0
0 0 [ be repeated four times. 0
EB?, HPath error monitoring HPath error monitoring in SONET, B3 calculation

covers the entire SPE
gincluding the fixed stuff
Ubytes. SDH excludes the
Ofixed stuff bytesin the

0

O

0

O

O Jusing even parity. The path BIP-8is 18 code using even parity. The path O caleulation

U Ucalculated over all bits of the previous  UBIP-8iscalculated over al bitsof the U )

0 USTS SPE before scrambling (T1.105-  Hprevious VC-3 or VC-4 before O .

O O - . O For purposes of consistency
0 1991, pl4). Dscrambllng. The computed BIP-8 is O between SONET and SDH

0 0 placed in the B3 byte of the current Jin SDH. the bytein each royw
ad ad OVC-3 or VC-4 before scrambling O '

0 0 0(G.709). of the two columns (30 & 59)
0 0 0 of fixed stuff of each AU-3
O ad O Ushall be the same; This

g g E B guaranteeing the even parity
0 0 0 Drequired by SONET. It

0 0 O should be noted, however,

O O O Othat SONET equipment looks
u U u Ufor parity errors over alarger
g g E field, and will therefore count
0 0O 0 [jmore errors over time than

0 0 0 JSDH equipment.

=2 £ Signal Label 5 Signal Label 0

g g One byte is alocated to indicate the EThis byte is allocated to indicate the B

0 [jconstruction of the STS SPE. [jcomposition of the VC-3/VC-4. Note

0 1 Note than any value received, other rthat any valuereceived, otherthan0 [

ad Othan value O constitutes an equipped O constitutes an equipped condition O

U Ucondition (T1.105-1991, pl4). U(G.709). g

O 1 I O

SGL bits gPath Status, Class A EPath status B

51_4 Uone byteis allocated to convey back to Uone byteis allocated to convey back to B

0 gan originating STS PTE the path gan originating VC terminating 0

0 terminating status and performance. [jequipment the path terminating status

H H Hand performance. H

(OO0 oo O oo OO oo OO ooo o™
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Table 8a: Comparison of Overhead Bytes (continued)

Path Layer

HBytels) H SONET H SDH H Difference
E gThis permits the status and EThis permits the status and B
O O performance of the complete duplex [ performance of the complete duplex O
o O path to be monitored at either end, or  Opath to be monitored at either end, or O
E ga{ any point along that path (T1.105- Eat any point along that path (G.709). B
0 0 1991). Bits 1 thru 4 convey the count 0 Bits 1-4 convey the count of 0
0 interleaved bit blocks that have been interleaved-bit blocks that have been 0
O Odetected in error by the Path BIP-8 Odetected in error by the path BIP-8 O
E gcode, B3 (T1.105-1991, p14). gcode (B3) (G.709). B
Le1, bit5 Uit wasagreed in March 1993 to Upath FERF (RDI) used to convey path U STS path RFI is for further
. Dallocate bit 5 of G1as STSpath RDI. [ status back to the far end. 0 study.
0 nlnthe current T1.105-1991 document, [
O 0(pl4), bit 5isan STS Path Yellow O
o Uindicator (RFI: Remote Failure o
E glndi cator). E
561 - bits gUnassigned at thistime. EUnassigned at thistime.
0678 o 0
0v1, v2, Upayload Pointers. 8

3 gThe VT Payload Pointer provides a ETU-l/TU-Z pointers are contained in

MOoOoOooOoOoooooooooooooooOoog

method of allowing flexible and

Odynamic alignment of the VT SPE

Uwithin the Virtual Tributary
superframe, independent of the actual

contents of the envelope (T1.105-

01991, p20).

O

UBits (1-4) of the pointer Word carry a

" 'New data Flag". Bits5-6 indicatesthe

OVT size. Thelast 10 bits (7-16) of the

Opointer word carry the pointer value.

Uthe pointer valueis a binary number
indicates the offset between the pointer

pand the start of the VT SPE within the

OVT superframe. Thevalue of all "1"s

Oin the offset bits indicates that the

0 payload is concatenated with the

0 previous VT SPE. The V3 byte

H indicates the location for the stuff byte.

ntheV1and V2 bytes. Thetwo s hits,
[05-6 indicate the TU type. The pointer
Uvalue (bits 7-16) is a binary number
U\which indicates the offset from V2 to
qthefirst byte of the VC-U/VC-2
0(G.709).

t
a

g Four bits (1-4) are used asa"New data
OFlag", two bitsindicate the type of the
UvVC. Thelast 10 bits of the pointer
word carry the pointer value. the
[pointer value is a binary number. The
Ovalueof al "1"sin the 10 offset bits
Uindicates concatenation. The V3 byte
O provides alocation of the stuff byte.

O
H

MO0 oo oogoooooogd

MO0 0DODOooDoOoodoooOoOoooD O oo OO oo oo
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Table 8a: Comparison of Overhead Bytes (continued)

Path Layer
HBytels) H SONET H SDH Difference
V5, bits BVT Path Overhead. EVC-l/VC-z Path Overhead.
m, 2 O This byte provides the same functions ] This byte provides the function of error

5, bit 3

DDDEDDDDDDQDDDDDDDDDDDDDDDDDDDDDDD

5, bit 8

IDDDDDDDDDDDDDDEDDDDDDDD

Othat B3, C2, and G1 provide for STS
U paths, namely, error checking, Signal

DLabel, and Peth Status (T1.105-1991,

gp21).

ad

ad

g Bits 1-2 are used for error performance
monitoring. Bit 1 even parity
[Jcalculated over all odd numbered bits
0(1,3,5and 7) in all bytesin the previous
OvT SPE. Similarly, bit 2iseven

0 parity calculated over the even
Onumbered bits. Note that the
Ocalculation of the BIP-2 includes the
UVT POH bytes but excludesthe VT

g pointers (T1.105-1991, p15).

ad

ad

0

OBit3isa VT Path far-End-Block-Error
U(FEBE) indication that is sent back

U towards an originating VT PTE if one
[jOr more errors was detected by the
OBIP-2 (T1.105-1991, p15).

O

O Bit 4 provides a RFI information

1 (March 1993 agreement).

BVT signal label.

OEight binary values are possible in

Uthese three hits. Code 0 indicates VT

o path unequipped and code 1 indicates

O VT path equipped- non specific

Opayload (T1.105-1991, p15).

a

a

a

Oy path yellow indication.

g Yellow signals are associated with the

Olowest maintainable facility level

Oassociated with a particular service.

IjUpon detection of a service affecting
failure at aterminal alocal red darm is

declared, and a Yellow signal is

Oreturned to the far end network element

Othat terminates the service (T1.105-

g 1991, p16,17).

O
Olt was agreed (March 1993) to
HallocatebitSofVStoVTpathRDI.

Ochecking, signal label, and path status
Uof the VC-UVC-2 paths. V5 is used

0 only in floating mode VC-1/VC-2s
pand isdesignated as an R bytein
Elocked mode VC-1/VC-2 (G.709).
SBits 1 and 2 are used for error
performance monitoring. A BIP
[schemeis specified. Bit 1is set such
Uthat parity of all odd number bits (1,3,5
Uand 7) indl bytesin the previous VC-

1/VC-2iseven and bit 2 is set similarly

gfor the even number bits (2,4,6 and 8).
ONote that the calculation of the BIP-2
Uincludes the VC POH bytes but

U excludes bytes V1, V2, and V3 (except
when used for negative justification)
Oand V4 (G.709).

O

OBit3isaVC-1/VC-2 path FEBE
Uindication that is set to one and sent
Upack towards aVC-1VC-2 path
poriginator if one or more errors are
[Jdetected by the BIP-2, and is otherwise
Uset to zero (G.709).

IjBit 4is alocated for an optional path

rRFI function.

O

O

0Bit 5-7 provideaVC-1/VC-2 signd

Ulabel. Eight binary values are possible
in three bits. Three values are defined

qtoindicate the specific mappings. The

Juse of these three values are optional

Uadthough they are not to be used for

Eother purpose (G.709).

Oy c-1/vC-2 Path FERF (RDI).
Bit8isaVC-UVC-2 path FERF. This
Oisset to oneif either a TU-1/TU-2 path
OAISor asignd failure condition is
Ubeing received, otherwise it is set to

zero. The VC-1/VC-2 path FERF is
ysent back by the VC-1/V C-2 assembler
0(G.709).

rmoooodg

Moo OO O oo O oo O oo O OO oo ooggooo m™

(OO0 OO O oo O oo O OO OO ooggooo o
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Table 8a: Comparison of Overhead Bytes (continued)

Path Layer
HBytels) H SONET H SDH H Difference H
[F2 OPath user channel-class c. OPath user channel. 0 O
0 a 0 O O
E gOne byte is allocated for user communication Jone byte is allocated for user B B
O []purposes between path elements (T1.105-1991,  jcommunication purposes between path [ 0
O 0p15). Oelements (G.709). O O
5]2 H Not defined. E Path Trace Identifier for LO VCs. EThe need for 12 %
0 0 Olt was agreed to use the J2 byte asa Obytehasnotbeen [
O ad Opath trace identifier (as J1 for HO Oestablished in O
u O UvCs); And the format will be E.164 USONET. O
. . 0(G.709). (See Figure 7) . .
Lz3, z4 Ulin SONET, Z3isagrowth byteandisreserved  Uln SDH, Z3isagrowth byte and is g 0
o Ufor future needs. Ureserved for future needs. O O
0 a 0 O O
| g g g g
0 0Z3isbeing used for afunction in IEEE 802.6 0 0 0O
E E DQDB mapping into SONET. E E O
EZS EThis byteis used for Tandem Monitoring. EThis byteis allocated for specific E %
O OFor Tandem connection maintenance, byte Z5is [0 management purposes. O O
O Uused in the following manner: bits1to 4 are UFor Tandem connection maintenance, U 0
E gused as an incoming error count (IEC) (with the E byte Z5 is used in the following B B
0 MSB of the IEC in bit 1) and bits5to 8 areused  ymanner: bits1to 4 are used asan 0 0
O Oas acommunication channel. This byte can be gincoming error count (IEC) (with the o O
O Ooverwritten in an operator domain without UOMSB of the IEC in bit 1) and bits5t0 8 U O
u Uaffecting the end to end performance monitoring  Uare used as acommunication channel. U O
. Dfacility of the byte B3, - . .
Liz6 UNot defined in SONET Uz6 isalocated for LO Tandem UTheneedforthe U
E g EConnection features. (See Figure 7). Uuse of 26 byte has B
0 O 0 [not been 0
0 0 0 established in 0O
E E E ESON ET. g
EZ? E Not defined in SONET E Reserved for future use. (See Figure E Not defined in %
g g g7). H SONET. o
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Table 8b: Comparison of Performance Monitoring Information

H Byte(s)

SONET

SDH

Difference

[Framing bytes: A1,

Ua2
0

efect Processing
OF

DDDDDDDDDDDDDDDDDDDQDDDDDDDDDDDDDDDDDDD
o
M

f. Failures

DDDDDDDDDI;LD#
o
M

7
g
3
ot
@

SSEFS

Mmooo

H
0
0
0
0

OOF (Out Of Frame) events are

gcollectively referred to as LOF (Loss of

OFrame) defects. An LOF defect occurs

Hwhen an SEF (Section Severely Errored

u Frame) defect persists for a period of 3
gmilliseconds. An SEF defect isthe
Joccurrence of four contiguous errored

Uframe alignment words. An SEF defect

Ujs terminated when two contiguous
[ error-free frame words are detected.
Any implementation of the frame
Orecovery circuitry which achieves
Urealignment following an out of frame
within the 250 ps (two frame) interval
mimplied by this definition is acceptable
0(T1M1.3/93-005R1, p19).

O

OA Loss of Frame (LOF) defect occurs
Uwhen a SEF defect persists for aperiod
Uof 3 milliseconds. Asan option to

0 provide intermittent SEFs, a3 ms
Qintegration timer may be provided
U(T1M1.3/93-005R1, April 1993, p19).

oooOoOooooooooooodg

A LOF failureis declared when LOF
jdefect persists for 2.5+ 0.5 seconds,

Oexcept when an LOS defect or failureis

Upresent. The LOF failureis cleared
when LOSfailureisdeclared, or

gwhen the LOF defect is absent for 10+

0.5 seconds (T1M1.3/93-005R1, April
E 1993, p21).

d

UsEFS isacount of one-second intervals

[jcontaining one or more SEF defects
0(T1M1.3/93-005R1, April 1993, p23)
0

H

OoOoooHpm

= If in the in-frame state, the maximum
] OOF detection shall be 625usec for a
Orandom unframed signal (G.783, Nov
01992, p10). The algorithm to used to
g check the alignment shall be sych that,
[under normal operation, a 10

[ (Poisson type) error ratio will not cause

Uafalse OOF more than once per six
Ominutes. 1f the OOF state persists for

(TBD) milliseconds, aLoss of Frame
rshall be declared (G.783, Nov 1992,
0p10).

Oogd

OoOodoog

OIf in the OOF state, the maximum
Uframe alignment time shall be 250us
for an error free signal with no
remulated framing patterns. The
galgorithm used to recover from OOF
Oshall be such that the probability for
Utalse frame recovery with arandom
0 unframed signal is no more than 10
[ per 250us timeinterval (G.783, Nov
(01992, p10).
a

U1o provide for the case of intermittent

] OOFs, the integrating timer shall not be

] set to zero until an in-frame condition
Upersists continuously for (TBD)
Omilliseconds (G.783, Nov 1992, p10).

Ooodoooooooooo

Uout of Frame second (OFS) is defined
U as a second in which one or more out
of frame events have occurred (G.783,
ONov 1992, p44); and its
Uimplementation is optional (COM XV-
HR116, Nov 1992, p12).

OOOooooooooooooooooooooood

OUseof an
Uintegrating timer is
o optionin

[ SONET butitisa
Orequirement in
UJSDH.

oo

OooOooooooOooao

BSONET specifies
the timesfor
Odeclaring LOF
Uwhere asin SDH it
UisTBD (timesfor
L OF or exit of LOF
[are not defined in

U SDH).

moOoooOoOooo

MO0 0O00oO0o0O00oooooooooooooooooooooooooooooooooooooooooooooooooo
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Uses sisacount of one second
intervals containing x or more BIP-8
gerrors (B1 byte), one or more, SEF
[Odefect, or one or more LOS defects. Its
Uimplementation is optional
D(T1M1.3/93-005RL, April 1993, p23).

m
¢
n

EFS-S E SEFS-Sisacount of one second
[intervals containing one or more SEF
Odefects; and, it isarequirement

E(TlM 1.3/93-005R1, April 1993, p23).

O

N

g
g
g
ine Monitoring O
g
g

efect processing
CVv-L

CV-L parameter is a count of the BIP-8
errors detected at the line layer of the
! . * e . TN HPN y 4

H Byte(s) H SONET H SDH H Difference H
EB g g g g
1 0 O 0 0
[Section/Regenerator [ O O ad
Limonitoring O 0 0 O
| g g g g
UPerf. Parameters U g U U
BCV-S EThis parameter is a count of BIP-8 U Error monitori ng byte B1 is recovered B B
0 errors that are detected at the section from RSOH after descrambling and 0O 0O
O O layer of theincoming signal. A section [jcompared with the computed BIP-8 O O
ad HCV counter shall be incremented for UOover al bits of the previous STM-N a ad
g Ueach BIP-8 error detected. That is, Uframe at B before descrambling. Any B B
0 0 each BIP-8 can be detect up to eight errors are responded at reference point 0 0
O perrors per STS-N frame, with each [1S2 asthe number of errorswithinthe 0
O Oerror incrementing the CV counter. 0B1 byte per frame. The B1 byte shall O ad
o L cVsfor the section layer shall be Ube monitored and recomputed at every U o
u Ucollected using the BIP-8 in the B1 URST function (G.783, Nov 1992, p10). S O
O . . g g g
0O byte located in the section overhead of 0 0
0 OSTS-1#1 (T1IM1.3/93-005R1, April 0 0 0
O 093, p23). 0 O O
| g g g g
LESS UThis parameter is a count of one second UES information for regenerator section U 0
g Uintervals containi ng one or more BIP-8 Uis derived from one second filters B B
0 [jerrors (B1 byte), one or more SEF 0 (G.783, Nov 1992, p44);anditis 0 0
0 jdefects, or one or more LOS defects. rjapplication specific (G.784 COM 0 0
0 O(T1M1.3/93-005R1, April 1993, p23). OXV-R116, Nov 1992, p12). 0 0
| g a g g
LESA-S UESA-Sisacount of one second O O O
g E intervals containing one BIP-8 error B B ESA-Sare not B
0 0 (B1 byte), and no SEF or LOS defects; 0 Ddefined in SDH. 0
O pitsimplementation is optional 0 0 0
O 0(T1M1.3/93-005R1, April 1993, p23). O 0 0
] g g g g
CESB-S OESB-Sisacount of one second O O O
O Uintervals containing more than onebut U UESB-Sare not O
g Ul ess than x BIP-8 errors (B1 byte), and B Bdeﬁ ned in SDH. B
0 ho SEF or LOS defects. Thevalueof x 0 0
O [Jisrate dependent. Itsimplementation [J O O
g E isoptional. (T1IM1.3/93-005R1, April B B B
0 0 1993, p23). 0 0 0
SS g g
g g

| g g
| g g
| g g
| g g
| g g
| g g
E§ g g
g g

| g g
| g g
| g g
| g g
| g g
| g g
g g g
B 0 0
o g g
g g

g g

g g

g O

IIIDBD

18

U sESinformation for regenerator
section is derived from one second
Ofilters (G.783, Nov 1992, p44) and its
Uimplementation is optional (G.784
UcoM XV-R116, Nov 1992, p12).

0

B Out of Frame second (OFS) is defined
as asecond in which one or more out
Oof frame events have occurred (G.783,
UNov 1992, p44);and itsimplementation

isoptional (COM XV-R116, Nov
01992, p12).

0
0

a

OThe error monitoring byte B2 is
Uallocated in the STM-N for multiplex
W . P . . T
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Ointervals for which the SONET lineis
Uunavailable.
UThe line becomes unavailable at the
[jonset of 10 contiguous SES-Ls. The 10
SES-Lsareincluded in unavailable
Otime.
U Once unavailable, the line becomes
available at the onset of 10 contiguous
secondswithno SES Ls. The 10
[Jseconds with no SES_Ls are excluded
Ufrom unavailabletime. (T1M1.3/93-
HOOSRl, April 1993, P24)

Othe onset of 10 consecutive SES events.
O These ten seconds are considered to be
O part of unavailabletime. A new period
[ of available time begins at the onset of
Jten consecutive non-SES events. These
010 seconds are considered to be part of
Uavailable time (G.826, Annex 1). Its

O implementation is optional (G.784,
COM XV-R116, Nov 1992, p12).

a

0
U
1

H Byte(s) H SONET H SDH H Difference H
ad UOshall be incremented for each BIP-8 OThis function shall be abit interleaved O ad
g Uerror detected. TheCVsfortheline  Uparity (BIP-24N) code using even B B
0 0 layer are collected using the BIP-8sin parity. The BIP-24N is computed over 0 0
0 nthe B2 byte located in the line overhead [l bits (except those in the RSOH 0 O
O Oof of each STS-1 (T1IM1.3/93-005R1, [hytes) of the previous STM-N frame O ad
o U April 1993, p23-24). Uand placed in the 3xN respective B2 g o
g E O byte positions of the current STM-N B B
0 0O gframe (G.783, Nov 1992, p11) 0 0
g ESL E ES-L parameter is acount of one B ESinformation is derived for multiplex B B
0 second intervals containing one or [ section is available from the one 0 0
0 1more BIP-8 errors (B2 byte), or oneor  [Jsecond filter (G.783, Nov 1992, p44) [ O
g E more AIS defects (T1M 1.3/93-005R1, B and it isarequirement ( G.784 COM B B
0 DApr|| 93, p24). DXV-R116, Nov 1992, p12). 0 0
u ESA-L Uesa-L parameter is a count of one O O O
O ; - 0 O O
0 second intervals containing one one 0 ESA-L arenot 0
0 OBIP-8 errors (B2 byte) and no AIS 0 Odefinedin CCITT. O
t Udefects and itsimplementation is O O O
u Uoptional (T1M1.3/93-005R1, April O 0 O
= 1993, p24) = = =
0 0725 Pet). 0 O O
g ESB-L E ESB-L parameter is acount of one B B B
0 second intervals containing morethan JESB-L are not 0
ad Oone but less than x BIP-8 errors (B2 O Odefinedin CCITT. O
g Ubyte), and no Al'S defects and its g U
g implementation is optional B B
0 0(TIM1.3/93-005R1, April 1993, p24). 0
| ] a g
0 SES-L [SES-L parameter is acount of one [ SES information for multiplex section 0
O Osecond intervals containing x or more  [Jis derived from one second filter O
o UBIP-8 errors (B2 byte) or oneor more  U(G.783, Nov 1992, p44) and itisa o
u UAIS defects. (TIM1.3/93-005R1, April 5 requirement (G.784 COM XV-R116, O
O O 0 O
0 1993, p24). p12). 0
g UASL EThis parameter is a count of one second BA period of unavailable time begins at B
O O
| g
O O
| g
O O
| g
O O
| g
O O
| g
O O
| g
O O
0 g
O 1

I s e e
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Table 8b: Comparison of Performance Monitoring Information (continued)

H Byte(s) H SONET H SDH H Difference H
0 a 0 a a
Upginter word H1, g E B B
H2, H3 0 0 0 0
[Defect processing [ O O O
u LOP-P UL OP-P (Loss of Pointer) defect occurs  UA LOP failureis defined as atransition USONET U
g U when an either avalid pointer is not Uof the pointer interpreter from the O distinguishes LOP B
0 [jdetected in eight consecutive frames, or  ;NORM_state to the LOP_stateor the  defectsand failures
0 Owhen eight consecutive frames are OAIS dtate, or atransition from the gon the basis of 0O
ad Udetected with the New data Flag (NDF) UCONC_state to the LOPC_state or Upersistency O
u Uset to "1001" without avalid UAISC statein any concatenated Uwhereas SDH does U
g concatenation indicator. EAU/TU. B not. B
0 JA LOP-P defect is terminated when O 0 0
O Oeither avalid pointer with a normal OThe LOP-gtate isentered inthecase of [ O
O UNDF set to "0110", or avalid Ueither of the following: N consecutive U O
g U concatenation indicator is detected for E invalid pointers (8<N<10) or N B B
0 [three contiguous frames. [ consecutive NDF enable flags 0 0
O Olncoming STS-path AIS shall not 0(8sN<=10) (G.783, Annex B, p75). O O
O Uresult in the declaration of an LOP-P UThe LOP-P defect is cleared if the O O
u Udefect (T1IM1.3/93-005R1, April 1993, Upointer interpreter isin the 3 O O
g 0 p20). 0 consecutive equal horm_point B B
0 0 mindications or 3 consecutive AlIS 0 0
O O Oindications (G.783, Nov 1992, Annex [ a
O 0 UB, p75-76). a a
0 a 0 a a
Uperf. Failures g g O O
5 Lopp DA LOP-P failure s declared when - . .
0 L OP-P defect persists for a2.5+ 0.5 0 0 0
O seconds. The LOP-Pfailureiscleared [ O O
g gwhen the LOP-P defect is absent for 10 E B B
0 0 iz(;oSndsz(l'l)'lM 1.3/93-005R1, April 0 - .
O 0 ! ) O a a
0 a 0 a

O O _ O - _ pSONET B
0 AISP 0OAIS-P defect is the occurrence of all 0 The transition between the states will OdistinguishesLOP
O Uonesin bytesH1 and H2 in three Ube consecutive events, e.g., three Udefects and failures O
u Ucontiguous frames. The AlS-Pdefect U consecutive AlSindicationsto go from  Hon the basis of O
g isterminated when avalid STS pointer 0 NORM-state to the AIS_state. The 0 persistency B
0 is detected with the NDF set to 1001 ponly transition on asingle eventisthe  jwhereas SDH does [
O O(inverted) for asingle frame, or avalid [Oonefrom the AlS_state to the Onot. 0
u USTS pointer is detected with the NDF ~ UNORMAL _state after receiving an U U
g U et to 0110 norml for three conti guous UNDF enabled with avalid pointer value B B
0 Dframes (T1M1.3/93-005R1, April 1993, D(G.783, Nov 1992, Annex B, p75-76). 0 0
O 0p20). 0 0 O
O UAn AlS-Pfalureisdeclared whenan U O O
g D/AIS-P defect persists for 25+ 0.5 g . .
0 seconds. The AlS-Pfalureiscleared [ 0 0
O Owhen the AIS-P defect isabsent for 10 O 0 O
g gi 0.5 seconds. (T1M1.3/93-005R1, E B B
0 |_lAprll 1993, p21). O O 5
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Table 8b: Comparison of Performance Monitoring Information (continued)

H Byte(s) H SONET H SDH H Difference H
K2 bits6-8: OThiscodeistoindicatetothe LTE that UAn Alarm Indication Signal (AlS) isa U ad
O _ine/Multiplex Ualoss of signal condition of sometype Usignal sent downstream as an indication [ u
ion AIS ghas been detected and alarmed at a that an upstream failure has been B g

0 OSTE. [ detected and alarmed (G.709). 0 ]
EDefect processing g g . g
€S g g g g

CRDI-L OLine RDI is defined in T1.105 as 0Anincoming MS-FERF defect shall be [ fThe number of - o
O UFERF. RDI-L signal istheoccurrence  Udetected by the MST function when the U rsm s o bef O
g O of a"110" code in bits 6,7,8 of K2 byte . pattern 110 is observed in bits 6,7,8 of B gecsle;/ing ore g
0 0in STS-1#1. TheRDI-L defectisthe  byteK2in at least three consecutive 0 detection of 0
0 Joccurrence of an RDI-L signal infive  [Jframes. Removal of the MS-FERF O LineMS AIS O
0 Ucontiguous frames. The RDI-L defect  Udefect shall take place when any 0 ' 0
g gis terminated when no RDI-L signd is 0 pattern other than the code 110 in bits B - Timing g
0 detected in five contiguous frames 6.7, and 8 of the byte K2 isreceivedin difference of 0
0 (T1M1.3/93-005R1, April 1993, p20). [jat least three consecutive frames 0 125usvs250ps [
O 0 0(G.783, Nov 1992, p13). O  between 0
u U Ulf the signal defect is detected, MS- U insertion/deletion. U
g g g FERF shall be applied within 250us B g
O 0 (G.783, Nov 1992, p12). 0 O
O g . . ] g 0
CAISL AN AIS-L failureisdeclared whenan  JAn MS-AIS defect shall be detected by 0
O OAIS-L defect persistsfor 2.5+ 0.5 Othe MST function when the pattern 111 [ d
O Useconds. The AIS-L failureiscleared  Uisobserved in bits6,7,8 of byteK2in U O
g gwhen the AIS-L defect is absent for Ut least three consecutive frames. B g
0O 010t 0.5 seconds. (T1M1.3/93-005R1, 0 Removal of the MS-AIS defect shall 0 0
O gOApril 1993, p21) Otake place when any pattern other than [ O
O ad Uthe code 111 in bits 6,7, and 8 of the O d
O 0 Ubyte K2 isreceived in at least three O O
g g consecutive frames (G.783, Nov 1992 B g
U ad 0p13). 0 0
O 0 | [l [
0G1, hit5 g ] a 0
Ebefect Processing g E B g
0 RDI-P 1 The RDI-P signal shall be generated 0 The VC-3/VC-4 path FERF (RDI) is 0 0
0 Owithin 100 ms by the STS PTE upon Obit5. Itissettoa"l" toindicate VC- [ O
g Udetection of an AIS-P or LOP-P 03/VC-4 path FERF, andisotherwise O a
g Udefect. The RDI-P signal shall Eset to zero (G.709). B g
0 accurately report, the presence or 0 0 0
0 jabsence of the AIS-P or LOP-P defects. 0 0
O 0 O a 0
RDI-P defect 0 The RDI-P defect isthe occurrenceof [ 0 0
O Uan RDI-P Signal in five contiguous g O d
o Oframes. The RDI-P defect is 0 O o
g terminated when no RDI-P signal is E B g
0 [ detected in five contiguous frames O 0 0
0 O(T1IM1.3/93-005R1, April 1993, p20) O 0 O
O 0 O a 0
[Perf. Failure ORFI-P Failure (Derived). ad O Persistency check ad
U RFI-P UThe RFI-Pfailureis derived whenthe U Uisfor further study U
g URDI-P defect persists for 2.5+ 0.5 g Uin SDH (G.783, g
0 rseconds. The RFI-Pfailureiscleared Nov 1992, p28). 0
0 Owhen RDI-P defect isabsent for 10+- [ OSTSpathRFl isfor [
O 000.5 seconds (T1IM1.3/93-005R1, April O Ofurther study. O
H H1993, p21) H H
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H Byte(s) H SONET H SDH Difference
O O

%/1, V2,V3 0 O

O . O O

Defect Processing [ O

0.OP-V

ODOoooooooooooooooooooOog

op
¥
‘IU._"
<z
5

8

jl:ll:lDDDDDDDDDDDDDDDDDDDDDDDDDDDEADDDDDD

OAN VT path Loss of Pointer occurs
Uwhen either avalid pointer is not

U detected in ei ght contiguous VT

[ superframes, or when eight contiguous
OVT superframes are detected with the
UNDF set to "1001" without avalid
gconcatenation indicator.

gAn LOP-V defect terminates when

Oeither avalid pointer with a normal

UNDF set to "0110", or avalid

U concatenation indicator is detected for

pthree contiguous VT superframes or the

noccurrence of the AIS-V defect.

0

Uincoming VT-path AlS shall not result
in declaring an LOP-V defect

0 (T1IM1.3/93-005R1, April 1993, p20).

ad

0

OLOP-V failureis declared when an

ULOP-V defect persists for 2.5+ 0.5
seconds. The LOP-V failureis cleared

when the LOP-V defect is absent for

110+ 0.5 seconds (T1M1.3/93-005R1,

gApriI 1993, p21)

UAISV signal

gUpon detection of line AIS, or STS
Dpath AlSindication, an STS PTE will
Ogenerate downstream VT-path AIS
Uindication if the STS SPE is carrying
Ufloating VTs.

DAISV defect: The AIS-V defect isthe
moccurrence of &l 1sin bytesV1and V2
Oin three contiguous superframes. The
UAISV defect terminates when avalid
Oy pointer with avalid VT sizeis

[ detected with the NDF set to 1001
O(inverted) for 1 VT superframe, or a
UOvalid VT pointer with avalid VT sizeis
U detected with the NDF set to 0110

0 (normal) for three contiguous VT
jsuperframes (T1M1.3/93-005R1, April
01993, p20).

ad

OANAIS-V failureis declared when an
UAISV defect persists for 2.5+ 0.5

seconds. The AIS-V failureis cleared
gwhen the AIS-V defect is absent for
10+ 0.5 seconds (TAM1.3/93-005R1,
HApriI 1993, p21).

A persistent mismatch between
Uprovisioned and received TU type will
result in a LOP defect (G.783, Nov
1992, p30).

oo

OoOoOooooooooooooooooooooooog

UTU-1/TU-2 Path AIS.

UThe TU-n (n=1,2,3) path AISis

Dspecified asall "1"sin the entire TU-n,

gincluding the TU-n pointer. Similarly,

Uthe AU-3/4 path AlS is specified as all

D"1"sin’[heentireAU-n, including the
AU-n pointer. All path AlSsare

mcarried within STM-N signals having

Ovalid SOH.

O

Mooooooooooooooooo

I o s s  m  n  w w i o i}

0SDH does not seem
Uto differentiate

0 between LOP
Ofailuresand LOP
Udefects.

0od

I s

OOO0oO0O0o00OOoooooooooooooooooooooooooooooooooooooooooooooooooooooooooood
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Table 8b: Comparison of Performance Monitoring Information (continued)

jconveyed back to the near-end VT PTE viathe [is set to one and sent back towards a VC-1/VC-2
OVT path overhead byte, V5. Bit3isaVT-path  [gpath originator if one or more errors are detected
OFEBE error indication and conveysthe count of Dby the BIP-2, and is otherwise set to zero.
Uinterleaved bit blocks that have been detected in -~ U

error by the VT-path BIP-2 code. (T1IM1.3/93- 0
= 005R1, April 1993, p26). A

H Byte(s) H SONET H SDH HDifference H
(Perf. g OBBE (Background Block Error : an errored O O
Lparameters U Ublock not occurring as part of an SES) O O
E CV-v Thisisacount of BIP-2 errorsthat are detected at  ~information will be made available and its B B
0 mthe VT path later of the incoming signal. The pimplementation is application specific (G.826, 0 0
O OCVsfor the VT-path layer are collected using the 0G.784 COM XV-R116, p12). O O
g UBIP-2in the V5 overhead byte of the floating VT U g g
. D(T1M1.3/93-005RL, April 1993, p25). . . .
E ES-V EThis parameter is a count of one second intervals UESinformation will be made available and its B B
0 [jcontaining one or more BIP-2 errors (V5 byte), implementation is application specific (G.784 0 0
O Joneor more AlS defects, or one or more LOP-V [JCOM XV-R116, pl12). O O
o Udefects (T1IM1.3/93-005R1, April 1993, p25). 0 g 0
O O 0 0 0
U ESA-V UThis parameter is acount of one second intervals U Uesa-v O
E containing exactly one BIP-2 error (V5 byte), B qae not B
0 gand no LOP-V or AlS defects. (T1IM1.3/93- 0 qdefinedin 5
O 0005R1, April 1993, p25). O O SDH. O
O O 0 0 0
0 ESB-V [ This parameter is a count of one second O OESB-V are [
0 Ocontaining more than one but lessthanx BIP-2 O Onot 0
O Uerrors (V5 byte), and no LOP-V or AlS defects O Odefined in U
O 0 0 0
0 occurred. Thevalue of x are rate dependent. 0 0 SDH. 0
0 0(T1M1.3/93-005R1, April 1993, p26). 0 0 0
O O O O O
0 SESV O This parameter is a count of one second intervals [ SES information will be made available and its 0 0
O Ocontaining x or more BIP-2 errors (V5 byte), or Oimplementation is application specific (G.784 O O
O Uone or more LOP-V defects, or one or more AIS U COM XV-R116, Nov 1992, p12). O 0
. Dldefects. (TIM1.3/93-005RL, April 1993, p26). 1 . .
EAIS/LOP-V EThis parameter is acount of one second intervals B BAIS/LOP— B
0 jcontaining one or more AIS-LOP defects orore gV aenot [
O Oor more LOP defects (TIM1.3/93-005R1, April O Odefinedin [
g 11992, p26). N USDH. N
O O 0 0 0
UUASV  OThisparameter isacount of one second intervals  C A period of unavailable time begins at theonset U O
E for which the SONET VT-pathis unavailable. of 10 consecutive SES events. These ten seconds B B
0 The SONET VT-path becomes unavailable at [ are considered to be part of unavailabletime. A 0
O Othe onset of 10 contiguous SES-Vs. The 10 Onew period of availabletime beginsat theonset O O
g USES-Vsare included in unavailable time. Uof ten consecutive non-SES events. These 10 g g
E U once unavailabl e, the VT-path becomes available U seconds are considered to be part of available B B
0 at the onset of 10 contiguous seconds with no gtime (G.826, Annex 1). Itsimplementationis 0 0
0 [1SES-Vs. The 10 seconds with no SES-Vsare goptiona (G.784, COM XV-R116, Nov 1992, 0 0
O Oexcluded from unavailable time. Some Opl2). O O
O Uparameters are not counted during unavailability U O 0
. D(T1M1.3/93-005RL, April 1993, p26). . . .
O O O O O
QZEBE-V OThefar-end VT Path layer performanceis Uit 3isavc-wve-2 path FEBE indication that B B
O 0 0
O O O
O 0 0
O O O
O 0 0
O O O
H H H
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Table 8b: Comparison of Performance Monitoring Information (continued)

H Byte(s) H SONET H SDH HDifference

0 RFI-V  0OVT-path RFI-V Signd O

UBit 4 of V5 isan RFI-V signal, which conveys UBit4is provisionally allocated for an optional
the occurrence of far-end failures (T1IM1.3/93- 0 path RFI function.

j005R1, April 1993, p26).

OThe RFI-V signa isonly required for the case of

Ubyte synch mapped DS1s where the DSL1 frame

gbit is not mapped. RFI-V signd is specified in

DANSI T1.105, whereit is currently called VT

OPath Yellow. When provided, the RFI-V signal

Uis used to indicate the occurrence of far-end

Ufailures. When RFI-V is not provided, far-end
failures are derived from local timing of RDI-V

[ defect.

ERFI-V Failure

UAn RFI-V failure is declared within 5ms of

[ detecting the incoming RFI-V signal. The RFI-V

Ofailureis cleared within 50ms of detecting the

Oremoval of the incoming RFI-V signal.

UAn RFI-V failure (derived) is declared when the
RDI-V defect persists for 2.5+ 0.5 seconds. An

RFI-V failure (derived) is cleared when the

ORDI-V defect is absent of 10+ 0.5 seconds

H(TlM 1.3/93-005R1, April 1993, p22)

pOOO0oOoOOoooOoOoooooooooooooooog

RDI-V ERDI-V Signal gvc-uvc-z Path FERF (RDI)
UBit 8 of V5 provides an RDI-V signal, which UThisis set to oneif either a TU-U/TU-2 path AIS
conveys the occurrence of AlS or LOP defects or asignal failure condition is being received,
[ detected at the far end (TIM1.3/93-005R1, April jotherwiseit is set to zero. The VC-1/VC-2 path
01993, p26). OFERF is sent back by the VC-1/V C-2 assembler.
UThe RDI-V signal shall be generated within E

U100ms by the VT PTE upon the detection of an
OAISV or LOP-V defect. Transmission of the
ORDI-V ceases within 100ms whenthe VT PTE
Ono longer detectsan AIS-V or LOP-V defect.
UThe RDI-V signal shall accurately report,

0 superframe by superframe, the AIS-V or LOP-V
[ defects.

OThe RDI-V defect is the occurrence of an RDI-V
Osignal in five contiguous VT superframes. The
URDI-V defect is terminated when no RDI-V

g Signal is detected in five contiguous VT
gsuperframes. (T1M1.3/93-005R1, April 1993,
ngl)

JThe VT path RFI failureis cleared in the NE
nwithin 50 ms of the detection of the deactivation
Oof the incoming VT-path RFI signal

H (T1M1.3/92-005R2, June 1992, p23).

o e
e e e s

OOOoOoOooooooooooooooogodg

OOoOoOoOoOooOooOoOooooooooooooooooooooooooooooooooooooooooooooooooooood
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4. Interworking Concerns

The level of interworking between SONET and SDH will depend greatly on the payloads and the payload
mappings chosen. Although SDH does provide SONET compatible mappings in most cases, these
mappings may not be widely used. CCITT Recommendation G.708'® states that the AU-4 structure should
be used when interconnecting between AU-3 and AU-4 based STMs.

Note that, whereas the VC-3 path is maintained through the international interworking gateway when a C3
isbeing carried, the VC-3 Path is terminated and a VVC-4 Path created when TUG-2s are being carried.

Both SONET and SDH define similar sets of overheads and functions. Figures 5 and 6 show the overheads
for an STS-3/AU-3 hased STM-1, and STS-3c/AU-4 based STM-1, respectively. There are only minor
differences between the overhead structures 3, but there are still functions which are not completely
defined as well as overheads which are currently unassigned. Figure 7 indicate the locations of J2, Z6, Z7
bytesin SDH structure.

3. For example, bytesZ1, E1, E2, and F1 are not completely defined, and DCC messages and applications are still being worked.
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} 90 Bytes }
Section p
Overhead a
t
h
o]

9 Bytes v Infetmation Payload

Line e
Overhead r’]
e
a
d

\Transport/
Overhead ¥ STS-1 Payload Capacity J

9 x 90 bytes x 8 hits/byte x 8000 frames/sec = 51.840 Mbps

Figurel. STS-1Frame Structure

} 270 Bytes }
Regenerator P
Section a
Overhead t
h

AU-n Pointers
(@)
9 Bytes v Infetmation Payload

Multiplex e
Section r
Overhead 2
a
d

\Section/
Overhead ¥ STM-1 Payload Capacity J

9 x 270 bytes x 8 bits/byte x 8000 frames/sec = 155.520 Mbps

Figure2. STM-1Frame Structure
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DS1
1544 kbit/s VT1.5SPE [ VT1.5 x4

E1l

DS2
6312 kbit/s VT6 SPE [ VT6

2048 kbit's | VT2SPE — VT2 >
DS1C
3152 kbit's | VT3SPE [— VT3 / VT Group

x7

DS3 x1

44736 kbit/s STS-1 SPE STS-1 \\gfi\§

STS-N
E4 x1

139264 kbit/s STS-3c SPE STS-3c

xN/3

ATM
149760 kbit/s

Figure3. SONET Multiplexing

Pointer
Processing
= Multiplexing ST -

<=~~~ Mapping

i VC-3

|
| -
|
|

Q O

N w

x3

- - --4C1

- - - —-4C-12

‘STM¢¢/XNlAUG = yca

AU - Administrative Unit

TU - Tributary Unit

TUG - Tributary Unit Group

STM - Synchronous Transport Module
VC - Virtual Container

C - Container

Figure4. SDH Multiplexing
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Framing | Framing | Framing | Framing | Framing | Framing | STS-1 ID ST&IID STSwIlD Trace Trace Trace
Al Al Al A2 A2 A2 C1 ..Cl..[.".Cl." . J1 J1 Ji
BIP-8 Orderwire User BIP-8 BIP-8 BIP-8
Bl El F1 B3 B3 B3
Data Com Data Com Data Com Sig Label | Sig Label | Sig Label
D1 D2 D3 c2 c2 c2
Pointer | Pointer | Pointer | Pointer | Pointer | Pointer |Ptr Action|Ptr Action|Ptr Action Path Stat | Path Stat| Path Stat
H1 H1 H1 H2 H2 H2 H3 H3 H3 G1 G1 G1
BIP-8 BIP-8 BIP-8 APS APS APS APS User User User Path
B2 B2 B2 K1 K1 K1 K2 F2 F2 F2 Overhead
Data Com Data Com Data Com MultiframeMultiframe|Multiframe
D4 D5 D6 H4 H4 H4
Data Com Data Com Data Com Growth | Growth | Growth
D7 D8 D9 Z3 Z3 Z3
Data Com Data Com Data Com Growth | Growth | Growth
D10 D11 D12 z4 z4 z4
Growth | Growth | Growth | Growth | Growth | Growth |Orderwire Growth | Growth | Growth
Z1 Z1 Z1 z2 z2 z2 E2 Z5 Z5 Z5
Transport Overhead Payload Capacity ———————
- Included In STS-3. Not Included in STM-1
Figure5. STS-3/AU-3 Based STM-1 Overhead
Framing | Framing | Framing | Framing | Framing | Framing | STS-1 ID _' _'S]'Is_ll_ ID Trace
Al Al Al A2 A2 A2 C1 -[..C1. . Ji
BIP-8 Orderwire User BIP-8
B1 El F1 B3
Data Com Data Com Data Com Sig Label
D1 D2 D3 c2
Pointer Pointer Ptr Action|Ptr Action|Ptr Action Path Stat
HL 1001ss11|1001ss11 H2 1111111111111111 Hs Hs Hs G1
BIP-8 BIP-8 BIP-8 APS APS User Path
B2 B2 B2 K1 K2 F2 Overhead
Data Com Data Com Data Com Multiframe|
D4 D5 D6 H4
Data Com Data Com Data Com Growth
D7 D8 D9 Z3
Data Com Data Com Data Com Growth
D10 D11 D12 z4
Growth | Growth | Growth | Growth | Growth | Growth |Orderwire Growth
Z1 Z1 Z1 Z2 Z2 Z2 E2 Z5

Transport Overhead

- Included In STS-3. Not Included in STM-1

Figure 6. STS-3c/AU-4 Based STM-1 Overhead
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TU VvC
Vi
V5
125 ps
\
J5
250 ps
V3
Z6
V4

VC-11 VC-12 VC-2
26 35 107
26 35 107
26 35 107
26 35 107

104 140 428

Figure7. Location of J2,Z6, Z7 in SDH Structure
(Figure 3.10/G.709, Com XVI11-R 105.E, July 92)
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