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Network Segments and their Protection Schemes

Speed up Your SDH Analysis

A1, A2: Indicates the beginning of the STM-1 (A1: 11110110, A2: 00101000).
The frame alignment word of an STM-N (N < 64) frame is composed of 3 X N A1

SDH Maintenance Interactions

Path bytes followed by 3 x N A2 bytes. The frame alignment word of an STM-256 frame
is composed 64 A1 bytes (byte No. 705 to No. 768) followed by 64 A2 bytes. A1
MUX section MUX section Generation @ Detection and A2 bytes are always unscrambled. The other bytes are reserved for future
international standardization.
. . . Regenerator Multiplex JO: Regenerator section trace. Used to transmit a section access point identifier
Reg. section Reg. section REQ. section Section Section so that a section receiver can verify its continued connection to the intended
transmitter.
uyn G Z0: Spare. Reserved for future international standardization.
—_— LOS/LOF
PDH PDH — /) B1: Regenerator section error monitoring. The BIP-8 is computed over all bits of
— MUX/ DXC MUX/ 0) RS-TIM ® 4 the previous STM-N frame after scrambling and is placed in the B1 byte of the
—— DEMUX Reg- DEMUX BIP Err current frame before scrambling.
E— >< B])——»
(B1) . MS-AIS \ 0 E1: Provides orderwire channels for voice communication between regenerators.
) a i~ . >
B1 B1 B1 L= ms- " AIS F 1: Reserved for user purposes (e.g. temporary data/voice channel connections
(B2) - "‘:. for special maintenance purposes).
B2 B> (M1)e MS-REI
MS-RDI
(K2)« «—
‘ B3/V5 ' AU-AIS, gy ) 7T
AU-LOP 4
5
€2) HP-UN
v o
HP-T
STM-1 Frame Structure 4 270 columns (bytes) U1} AU POI nters
«— 9 bytes ol 261 bytes ————» (B3) APl
|
. ! HP-R H1, H2: Pointer bytes. The pointer contained in these bytes designates ONT-506 / ONT-512/ ONT-503
1 L Regenerator (GN)= the location of the VC-n frame. The last ten bits (b7 to b16) carry the pointer
Section Overhead (G1)< HP-R value (binary number with a range of 0 to 782).
3 RSOH H3: Pointeraction byte. Is used for frequency justification. Depending on the
4 pointer value, this byte is used to adjust the fill input buffers. It only carries valid
(9br(:W5) 5 information in the event of negative justification, otherwise it is not defined.
ytes .
Multiplex (H4}
Section Overhead & b ; LO-POH Lower Order Path Overhead
1-b4 b5-b8 Hexcode Interpretation ower order rFa verhnea
MSOH vS) 0000 0000 00 Unequipped or supervisory-unequipped (fOI’ VC-11/VC-1 2/VC-2)
s 9 4 0000 0001 01 Reserved
B 2) 0000 0010 TUG structure 5 g q q .
(J2) MSO H Multiplex Section Overhead 0000 0011 Locked TU-n V5: Provides the functions of error checking, signal label and path status.
(V5) 0000 0100 Asynchronous mapping of 34 368 kb/s or 44 736 kb/s
into container 3 BIP-2 REI RFI Si | label RDI
(V5)« B2: Multiplex section error monitoring. The BIP-N * 24 is used to determine Lol e Asynchronous mapping of 139 364 kb/s into container 4 aneens
VC-4 260 col (bytes) , o . S 0001 0011 ATM mapping b1 | b2 b3 b4 bs | bs | b7 b8
columns (bytes (V5)< if a transmission error has occurred over a multiplex section. It is computed over 0001 0100 MAN DQDB mapping
X all bits of the previous STM-N frame except for the first three rows and is placed 0001 0101 FDDI mapping Y
STM-1 SOH & POH I: 9 bytes :I (V5) in the B2 byte of the current frame. 0001 0110 Mapping of HDLC/PPP framed signals *
. X . L . . 0001 0111 Mapping of simple data link with SDH self synchronization
T AMIAa L ATl A2l A2 A2l Jo | & | % K1t, Kf2. AI::;ated T?rll\PS (ALLt'omatlc Protection Switching) signaling for the sarmar f . | b5 b6 b7 Meaning
protection or the multiplex section. 0001 1000 Mapping of HDLC/APS framed signals 0 0 0 U ioped g h |
| B! A A El A hil A A 0001 1001 Mapping of simple data link with SDH self synchronization 0 0 1 R::ﬁr\l,“er:ge ersupenvisory channe
DI |A | A [D2] A D3 9 rows Linear APS messages Ring APS messages scrambler 0 1 0 Asynch
ynchronous
i 0001 1010 Mappi f 10 Gb/s Eth t fi i
AU Pointer — Anomalies/Defects Detection criteria ITU-T G.841 ITU-T G.841 0001 1011 ng?mlqr;%;ng SnemerTames (1) (1> gJ g;ttzysr;cnrlrﬁrr(\)onl:)sus
B2 HO POH protection switching protocol protection switching protocol 0001 1100 Mapping of 10 Gb/s fiber channel frames 1 0 1 Extended signal label
D4 D5 D6 LOS Loss of Signal Drop ofincoming optical power level causes high G783 Kibyte Condition Kibyte Condition 111 1110 gecsxégnall 0.181 specific mapping 1 1 0 Test signal, 0.181 specific mapping
i 1111 1111 : 1 1 1 VC-AIS
MSOH| D7 D8 D9 biterror rate b1-ba b1-ba
OOF Out of Frame A1,A2,incorrectfor>625 s G783 : :
D10 D11 D12 : mn Lockout of protection nn Lackout of protection {span) J2: Lower order path trace identifier. A 16-byte frame is transmitted so that a path
LOF Loss of Frame If OOF persists for > 3 ms (to be defined) G783 or signal fail (protection) .. ) . . X . X
S1 M1 | E2 | X X - - 1110 Forced switch 1110 Forced switch (span) receiving terminal can verify its continued connection to the intended transmitter.
vy RS BIP Error Regenerator Section BIP Mismatch ofthe recovered and computed BIP-8 G783 1101 Signal fail high priorit 1101 Forced switch (ing) . . o
Ty rr LO POH Error (B1) covers the whole STM-N frame 1100 Signal fail low priorityy 1100 Signal fail span) 9 N2: Netwqu operator byte. Allocated to provide a Tandem Connection Monitoring
A o y RS-TIM Regenerator Section Trace Mismatch of the accepted and expected Trace G.783 1011 Signal degrade high priority 1011 Signal fail (ring) (TCM)function.
X  Reserved for national use Identifier Mismatch Identifier in byte JO 1010 Signal degrade low priority 1010 Signal degrade (protection)
% Unscrambled bytes, therefore care MS BIPError  Multiplex Section BIP Mismatch of the recovered and computed N x BIP-24 G783 1882} &”use‘? e 188(1) 2'3:2: 3:3::3: E:_‘:‘Z?) N2 byte structure
! anual SwItc I 1
should be taken with their content Error.' (B2) . cover.S the whole frame, except RSOH 0111 Unused 0111 Manual switch (span) = = 5 BIP-2 “1" Incoming | TC-REIl OFl TCAPId, TGRDI
MS-AIS Multiplex Section AlS K2 (bits6,7,8) =111 for > 3 frames G783 0110 Wait-to-restore 0110 Manual switch (fing) G1 (b5 - b7) coding and interpretation AIS OD|, reserved
MS-REI Multiplex Section Remote Number of detected B2 errorsin the sink side encoded G.707 0101 Unused 0101 Wait-to-restore b5-b7  Meaning Triggers b1 | b2 b3 b4 b5 b6 b7 b8
VC-4 Concatenation STM-4 Error Indication in byte M1 ofthe source side 0100 IlEJxerci;e 0100 Exerc!ser Es.par)‘) 000  Noremote defect No remote defect
ey | - ) ; : ; _ _3. 0011 nuse 0011 xerciser (ing 001 Noremote defect No remote defect
‘4— 4x 9 bytes ﬁl < 4 x 261 bytes 3 > MS-RDI ,I\DA:flglcF;IE\):j?:act?:nn Remote K2 (bits6,7,8) = 110 for > zframes (z=3 - 5) G783 0010 Reserve request 0010 Reserve request (span) 010  E-RDI payload defect PLM v
— 0001 Do not revert 0001 Reserve request (ring) on No remote defect No remote defect _ .
t s AU-AIS Administrative Unit AIS All“1”in the AU pointer bytes H1, H2 0000 Norequest 0000 Mo request 100 Remote defect AIS, LOP, TIM, UNEQ :7 ba:‘";‘;";‘::e’:“g‘"e
3 i : ; ; ; ; 101 E-RDI defect AlIS, LOP rame - nition
AU-LOP Administrative Unit Loss of 8- 10 NDF enable, 8 - 10 invalid pointers G.783 b5-b8  Selects channel used by b5-b8  Destination node ID o e b . .
4 : i phIEY, 1-8 F | I
Pointer rame alignment signal: 1111 111111111110
. % ] 7] APS messages m Remote defect AlS, LOP, TIM, UNEQ 9-12 TC-APId byte#1[1C C.C.C.C.C.C]
1 AU-4 Pointer 7l HPBIPError ~ HO Path BIPError (B3) Mismatch thhe recovered and computed BIP-8 G783 K2byte Condition K2byte  Condition 1316 TCAMdbyte 210 X)1(X)2(X)2X]4 5-6-7
: covers entire VC-n b1-b4  Selects bridged channel used b1-b4  SourcenodeID 17-20  TC-APId byte # 3 [0 XXXXXXX]
e e | e HP-UNEQ HO Path Unequipped C2="0"for > 5 frames G783 bs Determi tomati bs path code: 0 = short path .
etermines automatic ath code: 0 =sho ath;
5 MSOH 22|82 HP-TIM HO Path Trace Identifier Mismatch of the accepted and expected Trace G783 protection switch architecture 1=long |:[>)ath
2l9|¢ Mismatch \dentifier in byte J1 65-68  TC-APId byte # 15 [0 XXXXXXX]
_L £ || HP-REI HO Path Remote Error Number of detected B3 errorsin the sink side G707 b6-b8 000 =Reserved ;Or;uture use b6-b8  000=ldle 69-742  TC-APId byte # 16 [0 XXXXXXX]
] . Indicati i 1 (bits 1.2.3.4) ofth i 001 = Reserved for future use 001 =Bridged } _
The first pointer indicates J1 ndication encot.jed inbyteGl (bis ), 2.3 4) of the source side 010 = Reserved for future use 010 = Bridged and switched RS MG ame e
All other pointers are setto HP-RDI HO Path Remote Defect G1 (bit5) =1 for >z frames (z=3,5,0r 10) G783 011 =Reserved for future use 011 =Reserved for future use Frame# b7 definition b8 definition
"eenaiEmEten neliaion” Indication 100 = Reserved for future use 100 = Reserved for future use 73 R d (default = ‘0" TCRDI
\VC-4 POH T HP-PLM HO Path Payload Label Mismatch of the accepted and expected Payload G783 }(1)(1) = E/?S??{rlgled for future use 1% = E/lessigled for future use o Oeslerve (default="0") TeRo P
VC-4-4c Mismatch Labelin byte C2 m ;MS:AIS o 75 Reserved (default ="0") Reserved (default="0")
< 4% 261 bytes . TU-LOM Loss of Multiframe H4 (bits 7,8) multiframe notrecovered for X m, G783 76 Reserved (default = “0”) Reserved (default = “0")
[P~ L
X=1-5ms D4 - D12: Data communication channels (DCC). A 576 kb/s channel is used from
: : o : . - TC-REl |  OFl TCAPId, TCRDI cb])i ; : : :
TU-AIS Tributary Unit AIS All “1”in the TU pointer bytes V1,V2 G783 a central location for alarms, control monitoring and administration functions. 0D, reserved L(t4. (b1:)|s allocated to an extended signal label. The bit contains a 32 frame multiframe.
Bit rates SDH SONET Data rate TU-LOP Loss of Pointer 8- 10 NDF enable, 8 - 10 Invalid pointers G783 S1: Synchronization status. Bits 5 - 8 are used to carry the synchronization ki —
Designation Designation Mb/s kb/s LPBIP Error LOPath BIPError Mismatch of the recovered and computed BIP-8 (B3) G783 messages'The fo||owing is an assignment of bit patterns to the four Synchroni- ,I:\)/:F-Al;” . Sedsi bel 220 ';21 -b?’z o
x1 <l 38.338.560 or BIP-2 (V5 bits 1,2) covers entire VC-n zation levels agreed to within ITU-T. xtended signal label eserved bits
STM-0  STS-1/0C-1  51.84 —— T 256 LP-UNEQ  LOPath Unequipped VC-3:C2 ="0" for > 5 frames, VC-m (m = 2,11, 12): G783 Stbyte o donizat e lovel descriog ‘ g
STM-1 STS-3/0C-3  155.52 o “ 9.854.640 V5 (bits 5,6,7) = 000 for > 5 multiframes b5-b8 ronization quality level description b7 - b8 multiframe structure - .
64 | = = L, p p = = = ore VC-1/2 Extended signal label byte coding
STM-4 0C-12 622.08 —(AU464c |  Cde | LP-TIM LOPath Trace Identifier Mismatch of the accepted and expected Trace G.783 0000 Quality unknown (existing synchronization network) Frame#  b7-b8definition b12-b15 b16-b19 Hexcode Interpretation
STM-16 0C-48 2,488.32 x1 x1 2.396.160 Mismatch Identifier byte J1 (VC-3) or J2 0001 Reserved 1-8 Frame alignment signal: 1111 1111 11
~—(AUG16)= = - 3 - ‘
STM-64 0C-192 9,953.28 —(AU416c | CA16¢ LP-REI LOPath Remote Error VC-3:Number of detected B3 errorsin the sink side G707 881? Eec G‘Sc:] 9-12  TCAPldbyte#1[1C,C,C,C,C.C.C.] gggg 18% 82 I\A/lTa%;;?:gpzlfnl-?DLC/PPP framed signals
STM-256  OC-768 39,813.12 xL&“xl 599.040 Indication encoded in byte G1 (bits 1,2, 3,4) of the source side, eserve 13-16  TCAPId byte # 2 [0 XXXXXXX] oo by e e e S e
[ st }==(AuGs )~—[NRURIRHEN - VC-4-4c | { C44c f=— VC-m (m=2,11,12):Ifone ore more BIP-2 errors detected glg? ?«iiﬁ,ed 17-20  TC-APId byte # 3 [0 XXXXXXX] 0000 1100 oc GFEF:na?)ping ¢
A . . g q
o x4 4 139.264 E4 139.264 sinkside, byte V5 (bits 3) = 1 on the source side 0110 Reserved
‘ ~{AUE- -+ vc4 S = G4 == LP-RDI LO Path Remote Defect VC-3:G1 (bit5)=1for>zframes,VC-m (m=2,11,12): G783 0111 Reserved (b2) s allocated for the LO virtual concatenation string. (b3 - b4) are allocated for
1 ]—TUG—3- 5‘_- - vc3 f- Indication B5 (bit8) =1 for > zmultiframes (z=3,5or 10) 1000 SSU-B . . higher order path Automatic Protection Switching (APS). (b5 - b7) are reserved foran
< ! 24736 DS3 34368 LP-PLM LOPath Payload Label Mismatch of the accepted and expected Payload Label G.783 1001 Reserved 65-68  TC-APIdbyte #15 [0 XXXXXXX] optional use. If this option is not used, these bits shall be set to “0000” or“1111 and
X7 34.368 B3 Mi h in byte G2 orV5 (bits’5, 6,7 1010 Reserve ) 69-72  TC-APId byte # 16 [0 XXXXXXX] the receiveris required to ignore the content. The bit contains a 32 frame multiframe.
x1 ATM s in byte C2 or V5 (bits 5,6, 7) 1011 (SEC) SDH Equipment Clock G.813
[ sT™-0 | = —J vc3 3 bom 1100 Reserved : 73-76  TCRDI, ODI and reserved11 1110
x7 :
X 6312 1101 Reserved K4 (b5 - b7) coding and triggers
TUG2- = - vc2 k- 2 == .
@ I ve2 o 2 | 1110 Reserved o TC-RDI, ODI and reserved capacity . .
[ Pointerprocessing b3 N B 2.048 E1 1111 Do not use for synchronization Frame# b7 definition b8 definition b5 b6 b7  Meaning Triggers
Multiplexi L — N < ve2 f - LI ) . o
All:g:?nzxmg X4 1 544 bS] M 1: Allocated for use as a mulitplex section REl. Conveys the count of ;431 geDsleNed (default ="0") -Igg;z%ed default =0 g ? (1) E'_‘F’{;”‘::;foizfzgfect Ea\/f‘emote defect
"""" -5 ven -4 fe= i i i . ey e
Mapping —— T -S4 ven F o | interleaved bit blocks detected in error by B2 PE Reserved (default = “07) Reserved (default = “0) ; . - e AIS,LOP
E2: Provides orderwire channels for voice communication between multiplexers. 76 Reserved (default ="0") Reserved (default ="0") 1 1 0 E-RDI connectivity defect  TIM, UNEQ
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