Speed up your SDH Analysis

Network Segments and their Protection Schemes
SDH Maintenance Interactions 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
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.

Path

JO: Regenerator section trace. Used to transmit a section access point identifier
so that a section receiver can verify its continued connection to the intended
transmitter.

_ : : Regenerator Multiplex Higher Order
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ZO0: Spare. Reserved for future interational standardization.
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MUX/ Re MUX/ 3 00) ._) the previous STM-N frame aftgrscramblmg and is placed in the B1 byte of the
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MS-AIS 20 E1: Provides orderwire channels for voice communication between regenerators.
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B B1 B1 L -@— AlS F 1: Reserved for user purposes (e.g. temporary data/voice channel connections
(B2) MS- R for special maintenance purposes). ANT-5 T-BERD / MTS-8000
B2 B2 (M1)e MSREI ;| D1 - D3: Data communication channels (DCC). A 192 kb/s channel used from a
K2) MS-RDI central location for alarms, control, monitoring and administration functions.
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STM-1 Erame Struct i Heiv_, g AU Pointers
rame Structure < |270 columns (bytes) ! vp-sip ol J1: Thefirst byte in the virtual container. Its location is indicated by the
<+— 9 bytes —»i« 261 bytes ———— (B3) — @ . . . . AU pointer. A 64-byte free format string ora 16-byte frame is transmitted so that a a a
. l Gl)e HP-REI ] H1, |'|2.. Pointer bytes. The pointer contaln.ed in these bytes deS|gna.tes a path receiving terminal can verify its continued connection to the intended ONT-506 / ONT-512 / ONT-503
Regenerator (G1)< the location of the VC-n frame. The last ten bits (b7 to b16) carry the pointer . —
Section Overhead (G1)< HP-RDI value (binary number with a range of 0 to 782).
B RSOH TU-AIS | a H3: Pointer action byte. Is used for frequency justification. Depending on the B3..H|gher et e RO S E SR Bl RS s
4 . . . . . . . previous VC-n. Computed value is placed in the B3 byte.
TU-LOP Pomter \{alug, this byte is used tq adj.ust.the ﬁ.II input buf.fers.. ch only carries valid
&;2:’:) 5 '. information in the event of negative justification, otherwise it is not defined. C2: signal label. Indicates the composition or the maintenance status of the VC-n.
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Multiplex Uk PPLM @ C2 byte coding
Section Overhead (C2) . N ) b -
> 1-b4 b5-b8 Hexcode Interpretation
C-4 4 - / - / -
MSOH POH Data payload (V5) LP-UNEQ 0000 0000 00 Unequipped or supervisory-unequipped vc 1 1 Vc 1 2 VC 2 Path Overhead
| pay ) ol 0000 0001 O Reserved
- (2) - ) ) 0000 o010 02 TUG structure V5: Provides the functions of error checking, signal label and path status.
v MSOH wmultiplex Section Overhead C R L —
~ LP-REI into container3 , , BIP-2 REI RFI Signal label RDI
(V)< B2: Multiplex section error monitoring. The BIP-N * 24 is used to determine 0001 0010 12 Asynchronous mapping of 139 364 kb/s into container 4
VC-4 [¢——— 260 columns (bytes) —> LP-RDI : C ; S 0001 0011 13  ATMmapping b1 | b2 b3 b4 bs | bs | b7 bs
Yy (V5)< if a transmission error has occurred over a multiplex section. It is computed over 0001 0100 14 MAN DQDB mapping
| | 5 all bits of the previous STM-N frame except for the first three rows and is placed 0001 0101 15 FDDI mapping Y
V5 ; ) .
STM-1 SOH & POH < 9 bytes > ) in the B2 byte of the current frame. 0001 0110 16 Mapping of HDLC/PPP framed signals
! ! X X L . . 0001 0111 17 Mapping of simple data link with SDH self synchronization *
T Mlatlarl a2zl a2l a2l o] x [ x K1, K2: Allocated for APS (Automatic Protection Switching) signaling for the scrambler b5 b6 b7 Meaning
protection of the multiplex section. 0001 1000 18 Mapping of HDLC/APS framed signals 0 0 0 Unequipped i hannel
B B A A 2 A il a i ) ) 0001 1001 19 Mapping of simple data link with SDH self synchronization 0 0 1 Rgsegr\tluer:ge orsupeivisoly channe
DI | A | A |D2]|A D3 5 rar Linear APS messages Ring APS messages scrambler 0 1 0 Asynchronous
. . ) L. 0001 1010 1A Mapping of 10 Gb/s Ethernet frames 0 1 1 Bit synchronous
— y
B2 | B2 | B2 | Ki K2 J1 | VC-4/VC-3 POH protection switching protocol protection switching protocol 0001 1100  1C Mapping of 10 Gb/s fiber channel frames 1 0 1 Extended signal label
D4 D5 D6 B3 LOS Loss of Signal Brop ofincoming optical power level causes high G783 Kibyte Condition Kibyte Condition HH H}(]) EE \T/ecs_tATngnaI, 0.181 specific mapping 1 1 (1) \T/ecstATngnaI, 0.181 specific mapping
MSOH!| D7 D8 D9 iterrorrate -
2 ; b1-b4 b1-b4 . .
OOF OutofFrame A1,A2,incorrectfor>625 us G783 . ) G1: Path status. Conveys the path status and performance back to the trail
D10 D11 D12 0l 111 Lockout of protection 111 Lockout of protection (span) Sl - + PE ! . . . | . .
Gi LOF Loss of Frame If OOF persists for > 3 ms (to be defined) G783 or signal fail (protection) termination source as detected by a trail termination sink. J2: ]-waer Order path tracg ldgntlﬁer.A 16-byte framg is transnr?ntted sothata pz?th
S1 M1 | E2 | X X 1110 Forced switch 1110 Forced swi receiving terminal can verify its continued connection to the intended transmitter.
- F2 RS BIP Error Regenerator Section BIP Mismatch of the recovered and computed BIP-8 G783 orced switc orced switch (span)
9 : 1101 Signal fail high priority 1101 Forced switch (ring) REI RDI Spare N2: N Kk b All d ide a Tandem C ion Monitori
Media dependentbytes H4 | VC-2/C-1 POH Error (B1) covers the whole STM-N frame 1100 Signal fail low priority 1100 Signal fail (span) . etwqr operator byte. Allocated to provide a Tandem Connection Monitoring
r o F3 RS-TIM Regenerator Section Trace Mismatch of the accepted and expected Trace G.783 1011 Signal degrade high priority 1011 Signal fail (ring) b1 | b2 | b3 | b4 b5 | b6 | b7 b8 (TCM) function.
X  Reserved for national use K3 Identifier Mismatch Identifier in byte JO 1010 Signal degrade low priority 1010 Signal degrade (protection)
9 Unscrambled bytes, therefore care N1 MS BIPError ~ Multiplex Section BIP Mismatch of the recovered and computed N x BIP-24 G783 1001 Unused 1001 Signal degrade (span) Y N2 byte structure
hould be taken with thei Error (B2) coversthe whole frame, except RSOH 1000 Manual switch 1000 Signal degrade (ing) v d
should be taken with their content ' 0111 Unused 0111 Manual switch (span) ’ . . BIP-2 “1" Incoming | TC-REI OFEl TCGAPId, TGRDI
MS-AIS Multiplex Section AIS K2 (bits6,7,8) = 111 for > 3 frames G783 0110 Wait-to-restore 0110 Manual switch (ring) G1 (b5 - b7) coding and interpretation | AIS ODl, 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 Exefd;e 0100 Exerciser (span) 000  Noremote defect No remote defect
ey | - ) ; : ; _ _a. 0011 Unuse 0011 Exerciser (ring) 001 No remote defect No remote defect
|<_ 4%9 bytesﬁli 4x 261 bytes 1 > MS-RDI Mufltlplex ?ec?lon Remote K2 (bits6,7,8) =110 for > zframes (z=3 - 5) G.783 0010 Reserve request 0010 Reserve request (span) 010 E-RDI payload defect PLM i
T Defect Indication 0001 Do not revert 0001 Reserve request (ring) on No remote defect No remote defect b7 -b8 multiframe structure
AU-AIS Administrative Unit AIS All“1"in the AU pointer bytes H1, H2 0000 No request 0000 No request 100 Remote defect AlS, LOP, TIM, UNEQ o
RSOH - . . . . . 101 E-RDI defect AlS, LOP Frame# b7-b8definition
j_ SO AU-LOP Admmstratwe UnitLoss of 8- 10 NDF enable, 8 - 10 invalid pointers G.783 b5-b8  Selects channel used by b5-b8  Destination node ID 1o ErDI f:(e)rr\\/r?écteiveitcy defect TIM, UNEQ e e lionment sicral: 11111111 1111 1110
Pointer APS messages m Remote defect AlS, LOP, TIM, UNEQ TCAPId ;09 41 1'2 cccccc
1 AU-4 Pointer 1] | 0l | 0 2 = 7| HPBIPError  HO Path BIPError (B3) Mismatch ofthe recovered and computed BIP-8 G.783 K2byte Condition K2byte  Condition ?3_26 TC:APId bﬁ:# : {0 oo e 7
| B3| ] U] covers entire VC-n b1-b4  Selects bridged channel used b1-b4  Source node ID F2, F3: Path user channels. Allocated for user communication purposes between 17-20  TC-APId byte # 3 [0 XXXXXXX]
Q2 HP-UNEQ HO Path Unequipped C2="0"for > 5 frames G783 path elements and are payload dependent. }
MSOH a = | | & : : b5 Determines automatic b5 Path code: 0 = short path;
5 = E 2 E HP-TIM 30 Pat:\ 'rl;race Identifier :\(/jllsn::_tch_oftt)he aﬁceptEd and expected Trace G783 protection switch architecture 1=long path H4: position and sequence indicator. Provides a multiframe and sequence indicator . .
4- ismatc entifier in byte i i i e fir el
l H4 % ..% % e HP-REI HO Path Remote Error Number ofde)tc[ected B3 errorsin the sink side G707 b6-b8 000 =Reserved for future use b6-b8  000=Idle forv.lrtual concatenationanda 9enerallzed postton mdlfatorfor p.ayload's. . 2::?22 igﬁﬁﬁ:ﬂ Ezizi }2 {8 xxxg
. Lo F3 Indication encoded in byte G1 (bits 1, 2, 3,4) of the source side 001 = Reserved for future use 001 =Bridged K3: (b1 - b4) are allocated for higher order path Automatic Protection Switching (APS). 73-76 TCRDI. ODI and reserved
The first pointer indicates J1 — ) h f ; 010 = Reserved for future use 010 =Bridged and switched (b5 - b8) are allocated for future use. Have no defined value. The receiver is required to '
All other pointers are set to K3 4= ATM cels— HP-RDI IH(():iPai Remote Defect G1 (bit5) =1 for >z frames (z=3,5,0r 10) G783 011 =Reserved for future use 011 =Reserved for future use ignore their content. Frame# b7 definition b8 definition
“concatenation indication” N1 — ] Z naication 100 = Reserved for future use 100 = Reserved for future use i i o .
VC-4 POH <_’| T HP-PLM HO Path Payload Label Mismatch of the accepted and expected Payload G.783 10(1) = E/?SS%nDlled for future use 10(1) = r%?s?%gled for future use N1: Network operator byte. Allocated to provide a Tandem Connection Monitoring 3431 ge[;;arved (default ="0") ;gs-glrjvled default =0
VC-4-4c Mismatch Labelin byte C2 110=M5- 110=M5- (TCM) function. 75 Reserved (default ="0") Reserved (default ="0")
111 =MS-AIS - -
- 4% 261 bytes ~ TU-LOM Loss of Multiframe H4 (bits 7,8) multiframe notrecovered for X m, G783 N1 byte structure 76 Reserved (default =“0") Reserved (default ="0")
X=1-5ms D4 - D12: Data communication channels (DCC). A 576 kb/s channel is used from
; ; wams . ¥ . IEC TC-REI OFEl TC-APId, TG-RDI o . . . . .
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. ODI, reserved IB(it4r.“(Jkr);Llesrallocated LRGSRl TR S S i
Bit rates SDH SONET Data rate TU-LOP Loss of Pointer 8 10 NDF enable, 8 - 10 Invalid pointers G.783 S1: Synchronization status. Bits 5 - 8 are used to carry the synchronization b1 | b2 | b3 | b4 b5 b6 b7 | b8 o . . = SIS
Designation Designation Mb/s Ko/s LPBIPError ~ LOPath BIPError Mismatch of the recovered and computed BIP-8 (B3) ~ G.783 messages. The following is an assignment of bit pattems to the four synchroni- | VIFAS tended siamal Tabel 5 R N
38.338.560 or BIP-2 (V5 bits 1, 2) covers entire VC-n i ithi E xtended signal label eserved bits
STM-0  STS-1/0C-1 5184 . “@ @D, [EEE Coms LP-UNEQ  LOPath Unequipped VC-3:C2="0"for> 5frames,VC-m (m=2,11,12): G783 Za;;o.,ny:\/els Coseciomin TR v ~
. _ _ ; — ; SDH sychronization quality level description b7 - b8 multifr structu v
STM-1 STS-3/0C-3  155.52 ] AU|664 X1 f— o 2850640 : V5 (bits 5,6,7) =000 for 2 5 multiframes b5-bs sy quality P Frame ;““ b 7“‘“;‘; de‘:i ,t:e VC-1/2 Extended signal label byte coding
STM-4 0OC-12 622.08 I .A T SR o4 | Cisic) LP-TIM LO Path Trace Identifier Mismatch ofthe accepted and expected Trace G783 0000 Quality unknown (existing synchronization network) . - = p nition .- 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- rame alignment signal: 1111 1111 11
16} ==(AUG16 )= = x 7 - .
STM-64 0C-192 9,953.28 —{AU4-t6c | [Cicc B LP-REI LOPath Remote Error VC-3:Number of detected B3 errors in the sink side G.707 881? Eec- G-8;1 9-12 TCAPIdbyte#1[1C,C,C C,C.C.C] gggg 18% gi /l\-\/l-I;i’g[;?:gpz:’nl'?DLC/PPP framed signals
STM-256  OC-768 39,813.12 x]_““)d 599.040 Indication encoded in byte G1 (bits 1,2, 3,4) of the source side, eserve 13-16  TC-APId byte # 2 [0 XXXXXXX] 0000 1011 poh Miapping of HDLC/LAPS framed sinals
m" AUG4 ‘___-m @‘_ Vcl-(m C(im ; 2,11, ‘I(f)) |fo)ne ore m:re BIP-2 er‘;ors detected 8‘1'8? ;Z;Je_f\‘/ed 17-20 TC-APId byte # 3 [0 XXXXXXX] 0000 1100 oc GFEFr)na?)ping 9
139.264 E4 sink side, byte V5 (bits 3) = 1 on the source side : :
139.264 ' 0110 Reserved
| sTM-1 F= —@ -1 AU4 ‘- _Ct = LP-RDI LOPath Remote Defect VC-3:G1 (bit5) =1 for > zframes, VC-m (m=2,11,12): G783 0111 Reserved : - (b2)is allocated for the LO virtual concatenation string. (o3 - b4) are allocated for
TUG 3 _- T ves b= Indication B5 (bit8) = 1 for > zmultiframes (z=3,5 or 10) 1000 SSU-B . . higher order path Automatic Protection Switching (APS). (b5 - b7) are reserved for an
44.736 DS3 34368 LP-PLM LOPath Payload Label Mismatch ofthe accepted and expected Payload Label G783 1001 Reserved 65-68  TCAPId byte #15 [0 XXXXXXX] optional use. If this option is not used, these bits shall be set to “0000” or “1111 and
1010 Reserved . . . . . .
i%;as =) Mismatch in byte C2 or V5 (bits 5,6, 7) 1011 (sEc)“éDH Equipment Clock G.813 69-72  TCAPId byte # 16 [0 XXXXXXX] the receiveris required to ignore the content. The bit contains a 32 frame multiframe.
< 3 k== quipment £lock &. 73-76  TC-RDI, ODI and reserved11 1110
m— —= vC3 | » C3 [ous 1100 Reserved
6312 1101 Reserved Structure of frames # 73 - 76 of the b7 - b8 multiframe K4 (b5 - b7) coding and triggers
(TuG 2k = 2 P 2 = X 9 g9
_- VC-2 F -{ &2 k 1110 Reserved Tc_Ru’ OoDI and reserved capacrty X
[ ] Pointerprocessing ¥3 ‘ b }'2 048 E1 111 Do not use for synchronization Frame# b7 definition b8 definition b5 b6 b7 Meaning Triggers
. |—- == V(12 C12 ==
Multiplexing w408 M1: Allocated for use as amulitplex section REI. Conveys the count of 73 Reserved (default ="0") TC-RDI 8 ? ; E‘;gm"tf dzfzdf Ememote defect
-------- Aligning _- “n ; ; ; 74 oDl Reserved (default =“0") -RDI payload defect
Mapping { VC-11 F=o interleaved bit blocks detected in error by B2. 75 Reserved (default = “0") Reserved (default = “0") 1 0 1 E-RDI Sewerd?f?ct 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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