‘Ll 21111 p 111V ““b rd

GILENT points the wayi

STS-1 TOH & STS POH  STS-3 TOH & STS POH STS-12 TOH & STS POH STS-48 TOH & STS POH Virtual tributary
" <¢—— 9 columns (bytes) ———p <——————— 36 columns (bytes) 143 columnR ey VT“ POH m.“
2 3l & 4 1 | Spone. K 13 25 STS POH K 49 97
A1l A2 JO iT/SPOH ol el s e B 5 A1 AT AT AT AT AT AT AT AT AT AT AT A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 JO 20 Z0 20 Z0 Z0 70 20 Z0 Z0 20 Z0 y. AT AT AT AT AT AT ARSI A1 AT AT AT A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 JO Z0 Z0 20 Z0 Z0 \g70 20 Z0 20 Z0 AT AT AT AT AT AT A 20 20 70 20 20 V5 V5 VS Number u
f bytes .
B1 f data
D1 02 03 01 L] e e LTI 01 02 3 D1 2l 2R 2
H1 H2 H3 | /
D4 D5 D6 D4 D5 D6 F2
D12 ' 23 D10 D11 D12 ' 23 o .
E2 24 stjzi|z|z1| |12 ||| |2\ 2 |(2|2|2 '22|22|22|22|E2 24
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B1 E1 FI B1 E1 F1 B1 E1 F1
B2|B2|B2|B2|B2(B2(B. | B2(B2|B2|B2|K1 K2 B2(B2|B2|B2|B2(B2|B. | B2(B2|B2(B2|K1 K2 ‘ G1 - - - 0C-12 . 622.08 Mb/s
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byt : . .
B BY:I?( :Yl?:d VG . RFI-V VT remote failure indication assembled, any concatenated VC structure is multiplexed, switched, and transported
. ligning

VT1.5 TIM-V VT trace identifier mismatch through the network as a single entity.
-<—— Mapping VAR R DS1
prninn @I‘ — PLM-V VT path label mismatch ! l‘ I ’ I ' E’ : .

~fee  Multiplexing

N1
STS-1 numbers STS-1 numbers STS-1 numbers in an 0C-48 STS-1 numbers in an 0C-192 S _
ection overhead
STS17 | sobome | STS1# |scheme | S151# | Sahems | ST# | Schome | STS1# | Scheme | STS1 | sohom LU AL
P cheme P cheme P cheme P cheme = cheme P cheme
Scheme Scheme Scheme (cont.) Scheme Scheme (cont.) 1 1
90 columns (byte ] I Q Q ) ] I / ) ] I
11 1 11 1 11 1 9,1 25 11 1 33,1 97
12 2 12 2 12 2 92 % 12 2 332 %8 87 columns 1 U U I I
13 3 13 3 13 3 93 27 13 3 333 99 _ - ] _ _
R 2 : o : O I “ . Fool I B2 Line error monitoring. The BIP-8 is calculated over all bits of the line overhead and J1 The first byte in the STS SPE. Its location is indicated by the pointer (H1H2 bytes). V5 BIP-2 error checking, signal label and path status information.
1 7 , ' , , - g g g om g
s byt 23 6 23 6 03 | 30 23 6 43 102 Section the envelope capacity of the previous STS-N frame before scrambling and placed Provides an STS path trail trace identifier (64-byte free format string or 16-byte frame
0C3is(1,1),(1,2,(1,3) 31 7 31 7 1,1 3 31 7 35,1 103 overhead in the B2 byte of the current STS-N frame before scrambling. including CRC7). Supports end-to-end monitoring of an STS path. —BIP-2 — | REIV | RFIV | — Signal label — RDI-V
orl, 2,3 32 8 3,2 8 1,2 32 32 8 35,2 104 (SOH) - . . - . . b1 | b2 b3 b4 b5 | b6 | b7 b8
33 9 33 9 3 3 33 9 33 105 K1,K2  Two bytes used on the protection line for automatic protection switching (APS) signaling B3 STS path error monitoring. The BIP-8 is calculated over all bits of previous STS SPE.
) T i i 05 || o % i e " for line level protection switch. Computed value is placed in B3 byte before scrambling
43 12 43 12 123 36 43 12 3.3 108 i 1 B3 ; . .
. - - > % - o b SPE pointer APS messages C2 Indicates the content of the STS SPE, including the status of the mapped V5 (b5-h7) signal label
Order of transmission in a 52 14 132 39 52 14 37.2 10 . . ayloads. —
yeitoreanioc 125 | 53 18 B9 | & &3 L O Line - STS-1 Linear APS messages Ring APS messages pay
(L1,2,1,(31), (41), g g . ] h5-b7 Interpretation
6,2 17 w2 | & 6,2 17 38,2 13 overhead i
({’f’}%}g,{é{ /,7,2/,& p) 6.3 18 14,3 42 6,3 18 38,3 14 (LOH) F2 synchronous Protection switching protocol Protection switching protocol C2 byte mapping :
nolElmlsals s T i ot | weas | v —
, ; o , iti iti = = ex coae nterpretation . .
73 2 15,3 45 73 2 39,3 17 envelope K1 byte Condition K1 byte Condition P 001 Equipped - non-specific payload
g; gé :g; 23 g; §§ 38’; Eg e b1-b4 b1-b4 o000 0000 00 Unequipped 010 Asynchronous mapping
83 24 16,4 48 83 24 40,3 120 TranT]porJ 1111 Lockout of protection 1111 Locl_mut of .protection_ (span) 0000 0001 01 Equipped - non-specific payload 011 Bit synchronous mapping (no longer valid for DS1)
9,1 25 a1, 121 overhea or signal fail (protection) :
Order of transmission in a byte-interfeaved 0C-48 is (1,1), 9.2 26 4,2 122 (TOH) 1110 Forced switch 1110 Forced switch (span) 0000 0010 02 VTstructured STS-1 SPE 100 Byte synchronous mapping
PR d0 |3 | om | % UL el Ll b o Nl 0000 | 0011 03 Locked VT mode 101 Unassigned
""" : 102 29 429 125 1100 Signal fail low priority 1100 Signal fail (span) : -
03 | 30 423 126 1011 Signal degrade high priority 1011 | Signal fail (ring) 0000 | 0100 04 Asynchronous mapping for DS3 110 Unassigned
11 31 431 127 1010 Signal degrade low priority 1010 Signal degrade (protection) 0001 0010 12 Asynchronous mapping for DS4NA 111 Unassigned
1,2 32 43,2 128 1001 Unused 1001 Signal degrade (span) _
o " e - 1000 Manual switch 1000 | Signal degrade (ring) 0001 | 0011 13 Mapping for ATM
- i I 0111 Unused 0111 Manual switch (span) 0001 0100 14 Mapping for DQDB . ips .
12,2 35 44,2 131 Itch is| apping for .
S&‘l n lm | n‘ s | om | oas | m 0110 | Waittorestore 0110 | Manual switch (ring) — = e —_ J2 VT path trace identifier. Supports end-to-end monitoring of a path.
131 37 45,1 133 0101 Unused 0101 | Wait-to-restore Syncironods mapping for 26 VT path growth and reserved for future use. Z6 is defined as N2 in SDH and is
1 132 38 45,2 134 0100 Exercize 0100 Exercizer (span g
STS;NM' N.Sl na |S 133 39 45,3 135 SONET digital 0011 U’:]us;fj 0011 Exercizer :rif]g)) allocated for lower order tandem connection.
14,1 a0 48,1 136 inati i i . . . .
3 1 2 4 1 9 2 102 41 pl - e 0010 Reverse request 0010 | Reverse request (span) G1 Path_ terminating an_d pe:rforma_nce Sends s_ta_ltus_and pe_rformance information from 77 VT path growth with the following exception. Bits 5 to 7 provide enhanced
(N.= 4 2 &0 r _) 143 e 163 138 - - - 0001 Do not revert 0001 Reverse request (ring) receiving path terminating equipment to originating equipment. Allows status and RDI-V. Bits 5 to 7, in combination with hit 8 of V5 provide codes to indicate
15,1 43 41,1 13 0000 No request 0000 | Norequest erformance of complete duplex path to be monitored at either end. Bits 1 to 4 of the , y . A :
e o o ar CE e pG1 byte indicate thepcount 0[1: intzrleaved-bit block errors, based on the B3 count, to both the Ol-d version and enhanced version of RDI. 27 is defined as K4 "-]
[ 43 1) 5 SONET SONET b5-b8 Selects channel used by APS b5-b8 | Destination node ID y e : " J SDH and bits 1 to 4 are allocated as a VT path APS overhead channel. Bits 5
12; :s :g; m regenerator regenerator messages the upstream path terminating equipment. to 7 of K4 provide RDI-V.
163 a8 483 144 .
17,1 49 49,1 145 —_— K2 byte Condition K2 byte Condition REI-P RDI-P Undefined ] . .
e || U SONET terminal SONET terminal Tributary _ o | w2 | b3 | b | b5 | b6 | b7 | b8 Z7 (b5 - b7) coding and interpretation
181 5 50.1 143 signals multiplexer multiplexer signals b1-b4 Selects bridged channel used b1-b4 Source node 1D V5 bit 8]
18,2 2 14 . . . . .
13,3 gi gg3 153 b5 Determines automatic protection bb Path code: 0 = short path request; i sy || el 0 o T Triggers
13; gg g}; 1212 switch architecture 1 = long path request G1 (h5—h7) coding and interpretation 0 0 0 No remote defect No defects
193 57 5.3 153 b6-b8 000 = Reserved for future use b6-b8 000 = Idle . . 0 0 1 No remote defect No defects
gg'; gg gg; Eg 00 1 = Reserved for future use 001 = Bridged b5-b7 Interpretation Triggers i ; 0 - —— =
203 60 523 156 010 = Reserved for future use 010 = Bridged and switched emote payload defect i
21 61 531 157 011 = Reserved for future use 011 = Extra traffic (ET) on 000 No remote defect No defects 0 1 1 No remote defect No defects
21,2 62 53,2 158 100 = Provisional mode is protection channels 001 TR A No defects
21,3 63 53,3 159 : : unidirectional 100 = Reserved for future use ! 0 0 Remote defect AIS-Y, LOP-V
g; gg gj’; 13? Line span Line span 10 1 = Provisional mode is 101 = Reserved for future use 010 Remote payload defect LCD-P PLM-P 1 0 1 Remote server defect | AIS-V, LOP-V
23 66 543 162 bidirectional 110 - RDIL 011 No remote defect No defects 1 1 0 Remote connectivity UNEQ-V
23,1 67 55,1 163 110 = RDI-L 111=AIS-L
23,2 68 55,2 164 111 = AIS-L 100 Remote defect AIS-P, LOP-P defect
233 69 55,3 165
i ) . . : 101 Remote server defect AIS-P, LOP-P 1 1 1 Remote defect AIS-V, LOP-V
i o - D4-D12 576 kb/s data communication channel between termination equipment. —
u3 | 7 56,3 168 Used to carry network administration and maintenance information. vy 16 GGy LR IV
25,1 73 57,1 169 111 Remote defect AIS-P, LOP-P
§g§ ;‘; g;g ];? S1byte | Quality SONET synchronization
gg; ;s gg; 1;; Events b5-hg level quality level description F2 Allocated for user communication purposes between STS path terminating
%3 8 56,3 174 I_ine STS path VT path 0001 1 Stratum 1 traceable equipment.
27,1 79 59,1 175 . . . e
272 80 59,2 176 Section level 0000 2 Synchronized — traceability unknown HA The H4 byte is allocated for use as a mapping-specific indicator byte.
%? 312 gg? 1;; LOS Loss of signal 0111 3 Stratum 2 traceable For VTstructured STS-1 SPEs, the byte is used as a multiframe indicator. .
§g§ gz gg§ 1;3 ( LEGEND ) 00F Out of frame 1010 4 Stratum 3 traceable Z3,Z4  Allocated for future growth. i
29,1 85 61,1 181 - ] 3 Loss of frame . - - ’ . =
oy o - 18 ¢ Error indicator sent upstream _ - 1100 5 SONET minimum clock traceable N1 Allocated for tandem connection maintenance and the path data channels. ; | e
CV-S Section code violation i i on i i - brom
293 87 61,3 183 nla 6 Stratum 4 traceable Bits 1 to 4 are used to provide tandem connection incoming error count (IEC). =
385 33 §§; 12‘; AIS <@  Alarm indicator sent upstream TIM-S !Zege_“fl_?fatof sectnc;ln trace 1111 7 Do not use for synchronization $i1ts1g goog ?re used .tofprovid.e the path data channel. Please refer to ANSI P
3?13 g? g;’? 123 > Alarm sent down stream Eentitier mismate 1110 user- Reserved for network synchronization use R R e DS i
31,2 92 63,2 188 assignable
31,3 93 633 189 _)_D— . Line level v
21 o 84,1 190 - » Error [ alarm detection : S S1 Synchronization status messages. S1 (b5-b8) indicates the levels of synchronization -
32,2 95 64,2 191 Cv-L Line code violation bei dat th endofal
613 197 - : ) eing used at the transmit end of a line span.
d AIS For clarity note: AlS-L Line AIS
Order of transmission in a byte-iterleaved 0C-192 is |:| Not all smnal flows are shown RDI-L Line remote defect indication Allocated for future growth.
ML), (647}, 12),..., (643)or 47,10 \_ ) RELL li indicati
e 19021915, 192 |:| Y. j Ine remote error indication STS-1 line remote error indication (REI-L). Defined only for STS-1. Conveys the error
AIS-P count detected, using the line BIP-8 code, by the downstream line terminatin
LOP-P - FD ‘ AIS STS path level equipment. : - :
» STS-192¢ |5 ' - :
STS-768 LOP-P  STS loss of pointer STS-N li indicati . i
SPE ine remote error indication (REI-L). Defined for N > 3. Conveys the error count
j - UNEQ-P > -.)_D_— NDF-P  STS new data flag detected, using the line BIP-8 code, by the downstream line terminating equipment.
; TIM-P * h . . . . . .
STS.192 : STg-FI ch > - Q‘I’SPP 21: AI‘:’ N Express orderwire channel for voice communications between line terminating
CV-P - code violation equipment.
x4 - > - AlS UNEQ-P  STS unequipped
» 5 REI-P j RDL.P STS ! pz fect indicati The payload pointer contained in the H1 and H2 bytes of the line overhead designates
STs-48 ‘ SPE |:| ) remote dete s HANREIRSN the location of the byte where the STS SPE begins. Bits 6 to 16 of H1H2 carry the
s . RDI-P |:| «— REI-P STS remote error indication pointer value (0 to 782). The payload pointers H1 and H2 are also used to indicate a
X3 - S L\'\ TIM-P RIS trace identifier mismatel concatenated payload by transmitting the pointer word ‘1001 XX 111111111
i : STS-12¢ V2 AISV o - _ 1" in the second through Nth STS-1 in an STS-Nc. The H3 byte is allocated for SPE —
‘ - IV2/V3 LOP-V Il/ PLM-P STS path label mismatch frequency justification purposes and can carry ‘live’ information from a STS SPE when e
-— a negative pointer adjustment occurs. -
x4 - . om > AIS - — g p | E :
155 Mb/s ‘—m'_ @ I‘ -------- By ;% E;"‘.',‘,?:,'g" - H4 > -— path leve _ Allocated for future growth. =
e y y . PLM-P > LOP-V VT loss of pointer =], =]
3 DS3 async - UNEQ-V NDF-V VT pointer - new data flag \ ‘ | DAY =
52 Mbls «m-— @ I( ----- E3 async V5 AISV  VTAIS \ L 2 PR ==
> Bulk filled TIM-V i |
J2 LOM Loss of multiframe T AR TGS -
X1 = - 1 1 - - - . . w
@ I< ..... I Bulk filled V5 o Cv-v VT code "_'Olat"’" The linking together of various data structures, for example two channels joined to form
\x3 REI-V UNEQ-V VT unequipped a single channel. in SDH, a number (M) of TUs can be linked together to produce a /
. I Pointer processing VT2 ET async v e RDIV VT remote defect indication concatenated container, M times the size of the TU. An example of this is the ' - - v ‘
@ E1 floating V5 REI-V VT remote error indication concatenation of five TU-2s to carry a 32 Mbit/s video signal, known as VC-2-5¢. Once
x4

Printed in the UK Publication Number : 5980-2502EN
©Agilent Technologies UK Ltd. (2000).

Data subject to change. For full details and latest information on SONET standards, please refer to Telcordia Generic Requirements GR-253 and GR-1230, and American National Standards Institute T1.105.



