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OTNR —Fhr & B H4Z1 2 M 28 4k#] (OTH, Optical Transport Hierarchy)
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SDUi‘kOPtical Channel Data IP/MPLS ATM  ETHERNET STM-N OTN ODUK
nit-

OTUk: complete standardize l l l l |
Optical Channel Transport OPUk

Unit-k

OTUKV: functionality
standardize Optical Channel
Transport Unit-k

OCh OChr
OMSn
OPSn
OTS: Optical Transport OTM-n.m OTM-0.m
Settion Full functionality OTM-nr.m,
OTM interface Reduced

OTM: Optical Transport Module ] )
Client: e.g. IP, ATM, functionality OTM

Ethernet, STM-N interface

AW 7
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Client

_ 1 5 o OH Client
<) L
Q CU q_) v A 4
% o — OH OPUk
ol 9

H: 8 v \ 4
= | < ~[oH ODUk FEC

\

= OH
o
(¢b)
c
| -
(¢}
>
o
= OH
2
S OH| IS Olon T |
8 \ 4 \4 #
$ 1l O0S “
c
(&)
Z - OTM-nr.m: n¥4y, FTOSC OTM-0.m

OTM-n.m: n¥4r, OSC

A

OTNE f)RERR R

OCh Payload Unit (OPUK)

OCh Data Unit (ODUk)

OCh Transport Unit (OTUKk)

Optical Channel (OCh)

Optical Channel Carrier (OCC)
Optical Multiplex Section
Optical Transmission Section

OTM Overhead Signal
Optical Supervisory Channel

Optical Physical Section
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LA F&O0TSn, OMSn, OCh, OTU% ODU% OPSO4)Bt4s 3 i 45 7

€ ETOTM-0. m« OTM—n. mfISTM-N ZRPR{LIXE I ES

A STM-N
. ODUK i
)Ch, OTUK OCh, OTWk Iy OCh, OTWk a

| OMSn | OMSh W
OPSQ | ‘OTSnt OTSn - OTsn, OTsn,

Client

OTM-0.m
OTM-n.m

LT: Line Terminal w/ optical channel multiplexing
OCADM: Optical Channel Add/Drop Multiplexer
ODXC: ODU Cross-Connect

3R: O/E/O w/ Reamplification, Reshaping & Retiming and monitoring
R: Repeater

>
— Client
7))
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P M. User to Network Interface (UNI)
M LEH mE0: Network Node Interface (NNI)
€ 158 0. Inter Domain Interface (IrDI)
€ A O: Intra Domain Interface (IaDI)
AR K&k 480 —between equipment of different vendors (IrVI)
HME FTMANELD —within subnetwork of one vendor (IaVI)

N Ty
USER Network Operator B Network
A . Operator
|| \ ( | h C
s OTM NNI - N OTM
OTM - laDI-IrVI — T NNI
I e ~ OTMNNI ~ OTMNNI | ot I
] — IaDI-Ia'NI _ I IaDI-Ia‘NI ] _—
e A e N
1 i . =
Vendor X | Vendor Y |
L 4 .

‘ ' 10
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VVVVeY UV

ODUKk switched circuit: UNI-UNI CM
to initiate "connection re-establishment"

Path CM Client
tgnal
Verify QoS CM USR2
NO A
UNI-UNI CM ODU
NNI-NNI CM v
W/P CM

Protection

Client
Signal

1

2
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Al-A2

B3 -B4

A

TCMi

A T A T

TCM OH field not in use

TCMi

TCM OH field in use
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TCM6 TCM6
TCMS5 TCMS5
TCM4 TCM4

TCM3
TCM2 TCM2
TCM1 TCM1

| |

v

B1-B2

e .|
b} Ll

Al-A2

A
) 4

TCMi | TCM OH field not in use TCMi | TCM OH field in use
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OTM-16r.m

163 P 451X 18, 200GHz[E € afg, S5{ES®EELRK (2G5, 106, 406)
HOSBFFEITU-T 6. 959. 18

B S EE MW NFFEITU-T G T09F N

Ttz {E18 (Optical Supervisory Channel, 0SC)
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(m=1,2,3
2 { - =
|_
@)

BEEES, EAXO (1310 nmE;1550 nm)
HOSEFFEITU-T G. 959. 18

& S EFNWUAE A SITU-T G. T09E X

Tt fs{fEE (Optical Supervisory Channel, 0SC)
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(m=1,2,3,12,23,123)
. Aw

OTM-n.m

OTM Overhead Signal (O0S)

N (X EE, FeFERR, SESERLExR
1 B& 307 1) )6 I 3545 18 (0SC) FH T4&1X0TMFF 4515 5 (00S)
OTMFF8Y{E S 4FE0TS. OMS. OChHH U LRBHEHEERS



www.huawei.com

00STHREFRF A PR E Sk
00STE Z % T hrtEE Sk

OCh OH ¥kl ¥ it 3 FFOCh{x
1 ohfg, %l OCh SP Ring

Non-Associated
overhead

Vendor
Specific
General Management Communications
BDI: Backward Defect Indication OCI: Open Connection Indication
FDI-O: Forward Defect Indication - Overhead PMI: Payload Missing Indication
FDI-P: Forward Defect Indication - Payload TTI: Trail Trace ldentifier

19



www.huawei.com

= <t L0 o

Z 4 o~ S9N g 2 8

=

z s

- < OTUk

= 0 FEC

= O

(Qp)

o

2

o\ Client Signal — /{55

% OPUk — JiliE $ 1 8os

2 ODUK — Yt i £ 8ot KAREHE R L 7
N N | 1 2.5G

x I AY

8 OTUK — NI EfEEE T 5 10G

o rllp'i%ﬁ 3 40G

N
o



www.huawei.com

DTUk/ODUKk/OPUk F%
(k=1,2,3)

Column
ROW 1 eececcececcecceccrcescesceccrcescescrccncns 7 8 eececescecceccrcescescrccscescesceccscescns 14 15 16
1 FAS MFAS SM GCCO RES RES | JC
2 RES | JC
3 RES | JC
4 PSI | NJO | PJO
ACT: Activation/deactivation control channel MFAS: MultiFrame Alignment Signal
APS: Automatic Protection Swiching PCC: Protection Communication Control channel
coordination channel PM:  Path Monitoring
EXP: Experimental PSIl: Payload Structure Identifier
FAS: Frame Alignment Signal RES: Reserved for future international
FTFL: Fault Type & Fault Location standardisation
reporting channel SM: Section Monitoring
GCC: General Communication Channel TCM: Tandem Connection Monitoring

A "EEET A T
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(k=1

ké OPULE X

OTU type OTU nominal bit rate OTU bit rate tolerance
OTuU1 255/238 x 2 488 320 kbit/s
oTu2 255/237 x 9 953 280 kbit/s +20 ppm
OTuU3 255/236 x 39 813 120 kbit/s

NOTE — The nominal OTUK rates are approximately: 2 666 057.143 kbit/s (OTU1), 10 709 225.316 kbit/s (OTU2) and 43 018 413.559 kbit/s (OTU3).

ODUK bit rate: 239/(239-k) * “ STM-N”

ODU type ODU nominal bit rate ODU bit rate tolerance
ODU1 239/238 x 2 488 320 kbit/s
ODuU2 239/237 x 9 953 280 kbit/s +20 ppm
ODU3 239/236 x 39 813 120 kbit/s

NOTE — The nominal ODUK rates are approximately: 2 498 775.126 kbit/s (ODUL1), 10 037 273.924 kbit/s (ODUZ2) and 40 319 218.983 kbit/s (ODU3).

OPUK Payload bit rate: 238/(239-k) * “STM-N"

OPU type OPU Payload nominal bit rate OPU Payload bit rate tolerance

OPU1 2 488 320 kbit/s

OPU2 238/237 x 9 953 280 kbit/s +20 ppm

OPU3 238/236 x 39 813 120 khit/s

OPU1-Xv X * 2 488 320 kbit/s

OPU2-Xv X *238/237 * 9 953 280 kbit/s +20 ppm

OPU3-Xv X *238/236 * 39 813 120 kbit/s

NOTE — The nominal OPUK Payload rates are approximately: 2 488 320.000 kbit/s (OPU1 Payload), 9 995 276.962 kbit/s (OPU2 Payload) and 40 150 519.322
kbit/s (OPU3 Payload). The nominal OPUK-Xv Payload rates are approximately: X*2 488 320.000 kbit/s (OPU1-Xv Payload), X*9 995 276.962 kbit/s
(OPU2-Xv Payload) and X*40 150 519.322 kbit/s (OPU3-Xv Payload).

AW

22
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WiBfifEE — FAS (6 Bytes)
0A1=F6h, 0A2=28h

OTUk/ODUk %

(k=1,2,3)

FAS OH Byte 1 FAS OH Byte 2 FAS OH Byte 3 FAS OH Byte 4 FAS OH Byte 5 FAS OH Byte 6
1/2|3|4(5|6|7|8|1(2|3(4|5|6|7|8(1|2|3|4|5(6|7|8|1|2|3|4|5(6|7(8|1|2(3|4|5|6]|7|8]|1|2|3|4(5|6|7|8
OA1l OAl OAl OA2 OA2 OA2

HWiEM{ES — MFAS (1 Byte) , 256Mi#J—ANEMiES (256Byte)
MFAS OH Byte

112|3|41|5

6

78

O OO oo
OO O OO
OO OOoOOo
OO OOOo
OOOOO”

OOk
OOk
OO rFrF
OOk

O OOOo

cor Bk

OPrrOoOomro

99uanbss SyY4IN

OrLr kL, OO

OO -
OO

T1542520-00

T1542510-00

N
w
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OTUk SMFF4#H (3 Bytes)

OTUKT

-4 (k=1,2,3)

11213141516

7

3

415

811

2

3

415

678

TTI

BIP-8

BEI/BIAE

RES

OTUk SMFAF# A BIP-8%5 (1 Byte)

/

N

BDI

TAE

3824

Frame i

OPUk

BIP8

Frame i+1
N

|
BIP8
A

> BIP8

Frame i+2

A w0

T1542550-00
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OTUk SMH4EHHIJE M=~ G W Emidix (BEI/BIAE)
€ A T [BliZ0TUKE W R FIBIP-84E A Al e Wi R (IAE) , 24 4“0011" Iy R RBIAE

OTUK SM BEI/BIAE BIAE
bits BIP violations
1234
0000 false 0
0001 false 1
0010 false 2
0011 false 3
0100 false 4
0101 false 5
0110 false 6
0111 false 7
1000 false 8
1001,1010 false 0
1011 true 0
1100 to 1111 false 0
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OTUk SMFF4H 5 B [l ik i 45 7= (BDI)
€ A T [BlIX0TUK W R I fE S HkEa (SD) RE:
€ 51" N RRERBEPRES, /A0
OTUk SMFAF#E B E Mt R (IAE)
€ FH T8 7R0TUR WL B 1) 58 B R R A s
€ 51" N RREWigh iR, |RH“0”
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OTUKV: ZhRePr#EfLRIERiX st
ikt H) K BEN, A LAUE AR HEOTUKM 56 4 A [F] i 45 44

OFECHRIBH) K HE X, FECK/NA]ALFRHEOTUKHIFECX I8, K, EY
F 1] AT EFECKX I,

& LU N AR EXR:

Trail Trace Identifier (TTI)

Error Detection Code (e.g. BIP-8)

Backward Defect Indicator (BDI)

Backward Error Indicator (BEI)

(Backward) Incoming Alignment Error (IAE/BIAE)
& HARFFHE] KBENX
€ 0DUk [1] OTUKVAIBR ST H1) ™ 2¢ B & X
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Column
Row T eeecencnncnncen )(1 X1+1 ......................... x1+x2 X1+X2+1 ................... )(1.|.)(2.|.)(3
1
OTU Payload
OTU Overhead laDl FEC
(VX e - cotans COUeme sl
Y
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ODUk PMFF4#H (3 Bytes)

-4 (k=1,2,3)

> BIP8

112(34]5(|6]|7 314|5(6|7]8 2131415 718
TTI BIP—-8 BEI STAT
ODUk PMFF44+ Ay BIP-8%7 (1 Byte) BD{
1 ................. 14 15 ......................... 3824
1 =
g OPUK
L 3
4
7 1 z
% 2
B 3
g1 o
% 2
= 3
4

. T1542550-00
A W = 3 W T
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ODUk PMFT45H )G M d6 R85 M) € isE = (BEI)
@ H T [F350DUK £ i 2| IBIP-84K i

ODUk PM BEI

bits BIP violations
1234
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8

1001 to 1111 0
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ODUk PMFF4H = i )5 Ia) SR fE3 45 7= (BDI)

€ i T [EliX DUk W B 5 5 R PR A
41" B RRREERES, FWA0”
ODUk PMFF 45 i RS8R (STAT)
&€ F T#5 7~ 0DUkE 18 IR

ODUkH

44 (k=1,2,3)

PM byte 3,
bits Status
678
000 Reserved for future international standardization
001 Normal path signal
010 Reserved for future international standardization
011 Reserved for future international standardization
100 Reserved for future international standardization
101 Maintenance signal: ODUk-LCK
110 Maintenance signal: ODUK-OCI
111 Maintenance signal: ODUK-AIS
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ODUk TCMiFF#d§ (i=1~6)
@ FFEEThREFISM/PMIT S ThRE AR KL, ZHEHAFEFRR

112314516 |7 |81 2314 |b|6|7|8]|12|3|4[b|6]|7]8
TTI1 BIP-81 BEIi/BIAEi STAT1

/

BDI1
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ODUk H #3183 F1 fr 318 {5 18 & 488 (APS/PCC)
@ F I MFAS & Wi v] DA ST FR8FH R A I R 3 R E

MFAS bit 678 APS/PCC channel applies to

000 ODUK Path

001 ODUk TCM1

010 ODUk TCM2

011 ODUK TCM3

100 ODUk TCM4

101 ODUK TCM5

110 ODUK TCM6

111 ODUk SNC/I APS
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ODUk i REEaR R AR B FF88 (FTFL)
@ 256 I FTFL -5 #4) 5 256By t e FIFTFLAE &

0%0~127Byte7bﬁumbﬂ:ﬁ£ 28 128~255Byte N J5 In] $& 7~ X 35

127 128 129 255

Forward field Backward field
RV v — » A T1542690-00
O BT AS R 8, Y 4 h 34T X 88
Operator identifier Operator-specific
| field field
~ Fault Forward
indication
field
128 129 137 138 255
Operator identifier Operator-specific
| field field
+ T1542700-00
. F.aUIF Backward
indication

field
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@ i EI{E LY, Fault Indication Code

Fault indication code Definition
0000 0000 No Fault
0000 0001 Signal Fail
0000 0010 Signal Degrade

0000 0011

Reserved for future international Standardization

1111 1111

@ 5 7 )5 M2 E AR IR, Forward/Backward operator
identifier Field

o FRZNHT R A S 1) B SO X AR DA &GEE A
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OPUk [X 15 F{IPS TFIPT FF 4

(k=1,2,3)

Column #
1 | 2| 3] a]s |6 |7 8 | 9 |10 | 11| 12|13 | 14| 15| 16
1 Frame Alignment overhead OTUK overhead )
Mepping
|2 &
= Concatenation
X3 ODUK overhead spedific
4 PSI
0/ PT

Mapping &
Concatenation
Specific

255

|
(00]
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@ OPUk#F ff 45 1) AR IR (PSI)

o JETE MK Rk 256BytefIPSI{E S, PSI[0]4AZFMFA="0000 0000"
wifr &, PSI[1]42FMFA=“0000 0001" Mifi &, #&KItKHE

@ 0PUk/Ffr R EY (PT)
o MLFPSI[OIfIE, FFHEIRHANTER
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OPUKfi2RE (PT) FF&41iM .

OPUkH 4 (k=1,2,3)

NISB LS8 Hex code Interpretation

1234 5678 (Note 1) P

0000 0001 01 Experimental mapping (Note 3)

0000 0010 02 Asynchronous CBR mapping, see 17.1

0000 0011 03 Bit synchronous CBR mapping, see 17.1

0000 0100 04 ATM mapping, see 17.2

0000 0101 05 GFP mapping, see 17.3

0000 0110 06 Virtual Concatenated signal, see 18 (NOTE 5)

0001 0000 10 Bit stream with octet timing mapping, see 17.5.1

0001 0001 11 Bit stream without octet timing mapping, see 17.5.2

0010 0110 20 ODU multiplex structure, see 19

0101 0101 55 Not available (Note 2)

0110 0110 66 Not available (Note 2)

1000 X X X X 80-8F Reserved codes for proprietary use (Note 4)

1111 1101 FD NULL test signal mapping, see 17.4.1

1111 1110 FE PRBS test signal mapping, see 17.4.2

1111 1111 FF Not available (Note 2)
NOTE 1 — There are 226 spare codes left for future international standardization. Refer to Annex A/G.806 for the procedure to obtain one of these codes for a new
payload type.
NOTE 2 — These values are excluded from the set of available code points. These bit patterns are present in ODUk maintenance signals.
NOTE 3 — Value "01" is only to be used for experimental activities in cases where a mapping code is not defined in this table. Refer to Annex A/G.806 for more
information on the use of this code.
NOTE 4 — These 16 code values will not be subject to further standardization. Refer to Annex A/G.806 for more information on the use of these codes.
NOTE 5 — For the payload type of the virtual concatenated signal a dedicated payload type overhead (vcPT) is used, see 18.

A A T
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Column

N - 16 17 18  esecsscecceccccsccsccaces 3824

g b R

i il

PR
= OPUk payload (4 x 3808 bytes) T1542770-00

| =
PSI T o ! T
RES
JC Reserved =
255
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€ OPUK BRI =] (JC) FF4H

OPULk/S

o 8% IR EOPUk 8] i IE FUAEOR A
o OPUKBRST 43 28 5 20 B 5 0 Lt [R) 20 B S 7
@ LRI, JCREMEABEETHXR

-4 (k=1,2,3)

JC[78] NJO PJO
00 justification byte data byte
01
10 not generated
11
€ 7D, JCHIEfRAEFATHRR
JC[78] NJO PJO
00 justification byte data byte
01 data byte data byte
10 not generated
11 justification byte justification byte
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OTN 2% = ¥k %) o

OTNZ G e I

OTMfE 5 4514

OINGEP EHES AU BeFETER (FDI, AIS)
OTNZ /= H5 308 i 5 JG Ik f4E R TR~ (BDI, BEID
OINE A d = FFEREER (0CD

OTN & 2% Bk BixE (LCK)

OTN Over SDH SRFERBIFIGR AL E (FTFL)
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AIS at ODUk (Alarm Indication Signal)
AIS at O0TUk (Alarm Indication Signal)
FDI at OCh (Forward Defect Indication)

FDI/PMI at OMSn (Forward Defect Indication / Payload Missing Indication)

PMI at OTSn (Payload Missing Indication)

ODUk

OTUk

1155 5 — Gk

AIS/FDI at clients (Alarm Indication Signal / Forward Defect Indication)

OTNEE®

Future server layer

ﬂ_’ OC_h';F’DI

%
i
=
(|
@)
§ _ g § _ § _ PT—— B g
24 T4 74 74
e < S &)
2| | 5!
. OMSn [
LL
0
n
=
OTSn =
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OTS-PMI (Payload Missing Indication)
QB ROTSHM P ARENES
OMS-FDI-P (Forward Defect Indication — Payload)
@ F57R0TS B 2% 1 1 OMS ik 95 /= ik P
OMS-FDI-0 (Forward Defect Indication — Overhead)
S FE/REIAH00SHE 5 R FHBHIOMS OHfRIE RIK
OMS-PMI (Payload Missing Indication)
QB ROCCHIIAEENET
OCh-FDI-P (Forward Defect Indication — Payload)
@ 18 /R0MS M 4% Z R OCh AR &5 245 5 Bk &
O W ROTURA 45, IHEHER =4 0DUK-AISfR S
OCh-FDI-0 (Forward Defect Indication — Overhead)
S 5/RE H00SHF 5 R FEHIOCh OHZFIX R
OCh-0CI (Open Connection Indication)
Q15 T RBTERRE, HTX 26k b A b i 8
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www.huawei.com OTUk%@ }_E

OTUk-AIS

@ IEARPN-117%r=40TUk-AIS
OPN-11: 1+x9+xl!

1 .............. 14 15 ......................... 3824 3825 ................... 4080

Repeating PN-11 sequence

A W N

T1543670-01
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ODUk-AIS
€ =4 ALl “17, B
FA OH. OTUk OHAN *
FTFLAh 2
& Wl PMAITCMi H

1 eevees 78 coeees 14 17  eeeessssssscscsscscsceces 3824

STAT

All-1's pattern

w
STAT
STAT
STAT
STAT

“111”
O0DUk-0CI
=4 ERN
“0110 0110" % 1 eosees 78 eennee 14 117 | | sessessesessensssesscnns 2804
1%, F&FA OHFl 1| FAOH |OTUKOH
OTUk OH#k 2 < EE N “
€ KMl: PMFITCMi JH B HE Repeating 0110 0110" pattern
HISTATIF4H, N,
: 1 10” T1543690-01
ODUk-LCK
&4 EEN
“0101 0101" % 1 senes 78usseeeld 17 eessssseesssssssisseesnes 3824
IEHF, FBRFA OHAI 1| FAOH |OTUKOH
OTUk OHAH 2l M HE » "
’ﬁ{ﬂﬂ PM%HTCMiEFI s H HE Repeating 0101 0101" pattern
ISTATH®, h

[4
“ T1543700-01
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OMSn, OCh ! ODUKZERERIH O 77 =4
Far il R {5 5 R =4

OMSn—-FDIFNOCh-FDI By F=4:

bhl

ODUk-AIS, ODUk{g 5 B RAOxffi =4

1 eeeees 7 8 coeees 14 17  eesessecsesccscsccssccses 3824

N w N =
STAT
STAT
STAT
STAT
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FEOTNH 2 2 ¥ 1 = A
€ ZBEAD: KlB|STM-N LOS/LOFSE
€ B H O F il RIODUK(E 5 RAK

£ SDHZ 28 M2 W STM-N  AIS

insertion
OTN OTN detection
SDH with SDH trib with SDH tri SIH

7

ST™
STMN l
OOF/IF |dLOF STV E ODUK|~ OIvn ~/ODUK % I descr—

framer LOS STM
| L
dAIS (O] framer AIS

STMN | ‘ STMIN ——
—|descr % ODUK|— OTMn — ODUK ﬁ STy | OOFIF
dLOF
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RDI/REI at Clients
BDI/BEI at ODUk and O0TUk
No BI at OCh
BDI at OTSn and OMSn

OTSn-BDI-P
OTSn-BDI-O

= =meeseceeq '
3 ODUK-BDI !
O ODUK-BEly
=  oooooooooo '
2 OTUK-BDI !
O OTUK-BEl y
= = = = =
o O O @) Q | ssssssssssssssamss (@)
= o o o o @)
TR |00 ...
> ]
S OMSn-BDI-P} OMSnh
% OMSn-BDI-Og
et
=
>
LL

{5 8 (BID
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o FriER, mTRAWEE
© A\ SRRV L S B T I R A2 0C T
® 0Ch-0CIHf=4
® ODUK-OCI, ODUk&E % A0x66

Vbl

1 eeveee 78 eeeeee 14 17  sesescesesccccsseccccsees 3824
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® i, 7EODUk Tandem Connectionffii & 7=2k
0 B HRAHE I A 0DUK-LCK
OfHIEH P A ZERE
@[5 11 M 28 5 KRS 5 #EA P

® O0DUk-LCK, ODUk{ZEE % A0x55

1 eeveee 78 eeeees 14 17  eeseccesesccccsseccccsees 3824
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HBNRSSHRfE (SP) B3R E ALk B] M 252 5 1y X 1K

2R 2|SD/SFEEFRT, EOTUKEBXFNODUk TCHE 2 i) ¥ &L [7] BY [7) F1 )5 [n)
}#HAFTFL, IESD/SFEM4. ESEREAS

FTFLASBR Ih Re
@ 7ZEUNTE: O "HFTFLAYSG R T g

& HEFTFLET R {E R, FFHTEENE R E R R AR T R4E%E
& ERMLHAFRHKFTIFLER (HT24%5R)

& ¢ PRFTFLANEX ) g

& 7245 5 )Y AR AN ODUKEE B2 IRIFTRLAT [ RS {5 &

NOA

»» ! WOC @ { 4}’4‘4}} i «: N «}é MNOD |:\ ;} CUSTONER
t} | o e _ Qﬁ_w_"«’ Pprid@-o—«dq

sPx S AX BX

} ODUk Path Termination } ODUK UNI Tandem Connection Termination } ODUK Tandem Connection Termination } OTUk Section Termination D Equipment

53
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OTNHE: A J B

OTN 28 /= ¥k Kl 43

OTNZ i # I

OTMfE 5 4544

OTNEF EHEFE S

OTNZE F $ic4fE et CBR{ES (e.g. STM-N)

OTNE A it 78 IP. LAKMIES

OTNEE 2% Bt AIME S

OTN Over SDH WAF S

OTNAR M X R
RENERFE R KICBRIE S

54
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G. 709 FRALHFh

<
n © M~ AN
STM-NHJBR 5T 77 2 17T &
1 ﬁg D|D 3805D D
= i ©
~T |H 0
‘tt*%m/ ; 2 H:JQDD 3805D D
n
L3 = s ¥l 0
4,388 3805D
4 222P D
S w0 o <
LO O iieeercrsrcscscscsccscscscnns Qo 9..... O N
— - D O D O [e ]
— — ™
N
< 1 gs 118 x 16D 16FS 119 x 16D
O© [n
EI 2 Q 118 x 16D 16FS 119 x 16D
0
=3 a3 118 x 16D 16FS 119 x 16D
9,599 16FS
4 1955 15D + 117 x 16D 119 x 16D
< W0 o < 10 o <
LD O ieeeenecnes © ceenees QO WO Leeeerseccssrses < <t....... © O L ieirerenenns N
— AN N AN N Lo O O O Q
- — AN N [QUQV o™
o
o 1Us 78 x 16D 16FS 79 x 16D 16FS 79 x 16D
LO N
N2 03 78 x 16D 16FS 79 x 16D 16FS 79 x 16D
)
E 3 WS 78 x 16D 16FS 79 x 16D 16FS 79 x 16D
N4 o g g 15D +77x16D| 16FS 79 x 16D 16FS 79 x 16D

D: Data, FS: Fixed Stuff, JC: Justification Control, N/PJO: Negative/Positive Justification Opportunity
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G. T09FE TARKNE P HIEH
A ESDHER A 10GLAK M, AL BEEIREIPES
1% FHI GFPE 3 il

TEERAE THEIEEERES (B, SDH/SONET. 0DUk) b f)—Ff
W

IPFN DA {5 5 B 5

ES

PSI RES|RES RES
RESRESIRES R

/
/
/
/

Overhead

PT

RES

|
255

OPUK Payload

GFP Frame GFP Idle Frame

P>

Bandwidth for GFP stream in
ODU1: 2488 320 kbit/s
ODU2: 9995 276 kbit/s
ODUS3: 40 150 519 kbit/s
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GFP —ITUT G.7041

123 45¢6 78

123456738

Bit _ K . Z
o) | 1| PLI  <1508> 5/ TYPE <1s08> | &
ctet\ 1 23 45678 6 TYPE <07:00> -
A 2| PLI <07:00> / ' Z
2 C 3| cHEC <i5:08> [ 7 [L THEC] <i5:0% 2. —
ore 4 GHEC <07:00> / 8 | tHEC <o07:00> | @ 5| PTI ‘&‘ EX|
3 Header - / / e UPI
4 I /S /1234567 ;
5 /57| TYPE <1508>
6 12345678 /6 TYPE <07:00>
7 5 s 17 tHEC <15:08>
8 Payload : ol 8 tHEC <o700> | 123456738
: Area ayloa ) 9 9 CID <07:00>
Header ' .
: / 10 | Spare <07:00>
: X4 g : Extension 11| eHEC <15:08>
N X+5 Header 12| eHEC <07:00>
N < 65536 | : -~ Linear with Frame
GFP Frame : Payload Nk Multiplexing
\ Information X+3| eHEC <15:08>
Bit — Field x+4| eHEC <07:00> CID: Channel ID
Octet\ 1 2 3 456 7 8 4<X<64 EXI: Extension Header ID
1 00 (B6) hex o FCS: Frame Check Seq
2 00 (AB) hex N . o HEC: Header Error Check
(AB) N-3| pFCS <31:24> g o PFI: Payload FCS Ind
3| 00(31) hex N-2) pFCS <2316> ©2 PLI: Payload Length Ind
4| 00 (EO) hex N-1| pFCS <1508> %8 PTI: Payload Type ID
GFP Idle N pFCS <o07:00> 8 2 UPI: User Payload ID

o1
~
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G. 109X FE TR/ INE G S KBRS
ATMBR 5 3] ODUK [] Bt 5 21| SDH— 4 1] B2

WAL 71 1 1 1 T 1 1 1 3824

[EEN

N

D
PSI |RES/RES|RES

w
E /|RES|RES RESRES

i A - OPUk Payload

0
Quethead | al ATM cell Bandwidth for ATM stream in
PS4 res ODU1: 2 488 320 Kbit/s
25’5 < N ODU2: 9995 276 kbit/s
53 bytes ODU3: 40 150 519 kbit/s

58



B 5 BRET

M3

£
o
i
[
=
®
3
=
S
=
=

= BB

=
H

G. 70932 RIS

X T BAIRA(E S

4

®EFF (AL "0" )

Column

3824

15 16 17 18

Row

»l
Ll

e

S
RS

&
938

o

0000

K8

<

X

<

o

%

%

1 |RES [RES

2 |RES |RES

3 |RES |RES

4 | PSI |RES

OPUKOH ™

T1542830-00
(114739)

OPUk Payload (4 x 3808 bytes)

PT

59
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@ HBENLFF] 1 + x28 + x3!
@ £ 4E8bi t FPRBSHBLET H— A FH (D)

<
)
DGN® e &
1 mdplp 3805x D D
oo L
> Wdplp 3805x D D
oo X
3 Wiblp 3805x D D
oo X
4 ©Wp|p 3805x D D
o X
OPUK OH OPUK Payload (4 x 3808 bytes) :
0 PT
1
PSI |
| RES
255
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G. 70932 FF17 8iE AEF 5 o 3 AT U B0 2 7 3503408 1) B B
B & XOPUKZE P& H I8 (CS)

Column

Row 15 16 17 18

FEF W LR I RS

......................... 3824

1]1CS|CS

21CS|CS

3|CS|CS

4 |psi|cs

W

h 4

OPUkOH\b

1
PSI

255

PT

RES

OPUk Payload (4 x 3808 bytes)

CS: Client Specific overhead
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B BUERERCBRIE T L (BSRERAEOPUk{F
WAEN—EWEEA)

thas R E 2, T H BT B /NS RTEE
G. 709 v2hR A4k 4L e
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OTNEE A< JR 3
OTNP 2% J= Ik &l 73
OTNZ i £: i Al
OTM(E 5 4514
OTNEH EHF S
OTNZ /- HiE it
OTNE H T 72
OTNEE 4 Bk

OTN Over SDH

OTNARUE

H 3%

BaEH (DM

82 (TDMD

TDMBR

TDM Tributary SlotsF{E5

TDMFF4Y
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0TM-16r. mfE 5
1638 1E

HOChfE @R IGxR, [EE200 GHzEE H] K
OTM-n. nf§ 5
€ Sl
€ Sl
AR Y =

EH
1 8] &
1B
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OTM-0.m

occr X1 ochr w Xt
x1
OTM-nr.m OCCr
OTU3[V] &
1<i+j+k £n
: occr X1
OTU2V] &
occ X1
OTULV] &
occ kX1
occ X1 ocCh x1

00S OTS, OMS, OCh, COMMS OH

65
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OTN Ky 70 B A N A T
KA ERERFSEE
REEHE
PR 38 PR B 2
SR AR Y Y %
NAERBETIIATFES, MnTER
A X Fr J) B 75 2 58 e B FH R S PR Th &
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i 435 F #E0DUK R 5 & F 2 58 " 443 fODUK R 5
0DUl E %] 0DU2
ODU1 /=& obu2 & AIZE| 0DU3

5 9 R4 K 77 =X
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4%0DU1->0PU2 Payload
—>0DU2->0TU2

€ HEFERODULE S
(0DTU12) @it E
FEEK A REH
FOPU2 Payload

€ I\ ODU2FI0TU2FF
#4 JXFEC

ODU1F00DU2 i) 338 2 31& i

T3S F £ R B SEER

ODU L i Kf 5 8 — 4N 0DU2
WA S, HRZA
ODU21fy

ODU1

(TDM) }HB&

Alignm

Client Layer Signal

ODU1 OH (e.g. STM-16, ATM, GFP)

OPU1 OH

ODu2

ODU2 OH

OPU2 OH

Client Layer Signal

ODU1 OH (e.g. STM-16, ATM, GFP)

OPU1OH |

Alignm ‘

OoTU2
OH

OTuU2

ODuU2 OH

OPU2 OH

ODU1 OH

OoTu2

Client Layer Signal FEC
(e.g. STM-16, ATM, GFP)

NOTE - The ODUL floats in ¥ of the OPU2 Payload area. An ODU1 frame will cross multiple ODU2 frame boundaries.
A complete ODUL1 frame (15296 bytes) requires the bandwidth of (15296/3808 =) 4.017 ODU2 frames. This is not illustrated.

A EEET A T




www.huawei.com Hﬂ‘ﬁj\ﬁ N %ETJ‘E%’/[]X:

4%0DU1 —> ODTUG2 —> OPU2 —> ODU2BR&HiT#R:
@ 4x0DU1 B 5F B|OPU2 Payload TS (Tributary Slot) , 4 TS ;
@0DTU12 Justification OHBREF|OPU2 OHIXIH.

16%0DU1 —> ODTUG3 —> OPU3 —> ODU3BR&TIT7E:
€ 16+0DU1 B 5T FIOPUS Payload TS (Tributary Slot) , 16 TS ;
@0DTU13 Justification OHBRETZ|OPU2 OHX 1.

4%0DU2 —> ODTUG3 —> OPU3 —> ODU3MR&HITFE:
@ 4x0DU2WR5F B|OPU3 Payload TS (Tributary Slot) , 4 TS ;
@ 0DTU23 Justification OHBRE}F|OPU3 OHXI.

x1 X1 Client Signal
<«— OTU3V] OoDU3 <"~ OPU3 &
1 X 16
X\ oDTUG3
X4 . L
X1 Client Signal
« | otuzv] Xt oDU2 opU2 [
x1
ODTUG2
X 4
1 oDuU1 | X1 ¢ Client
<+—{ OTU1V] oPUL Signal

| () multiplexing | ] Mappir@



www.huawei.com

ODTU12:

4 X ODU1BR S5 31 X 0DU2
Optical Data Tributary Unit 1 into 2
OC[))I:J L ODUL1 Payload
ODTU12
o4 " ODU1
Ny E R
ODTU12 ODTU12
T2 OO oy e
ODTUG?2

OPU?

OH

OPU2 Payload

OH

ODU2

ODU2 Payload

i 53 2 FH BRSO 4

ODU1

ODTU12

ODTUG2

OPU2

ODuU2
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X*0DU2 1 (16-4X) *0DU1 BR&FH| 1%0DU3 [0 < X < 4 ]

ODTU23: Optical Data Tributary Unit 2 into 3
ODTU13: Optical Data Tributary Unit 1 into 3
0832 ODU2 Payload OobuU2 O(E))Il_lJl ODUL1 Payload
ODTU23 ODTU13
JOH —— OoDbu2 ODTU2347 JOH‘i L —p ODhU1
{ I ot s 5, =3 5 eyl s 1 A A N
N e [ e o R S
ODTU13 ODTU13| |lODTUZ2 ODTuU23
ToH | ====" o ToH | === Ton OoDU2 |---| ODU2 ODU1 | ====--- ODU1
ODTUGS3
OP‘US
OH OPU3 Payload
0833 ODU3 Payload

i 53 2 FH RSN O 4

ODuU1

ODTU13

ODTUG3

OPU3

ODU3
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o
i
[
=
®
3
=
S
=
=

8¢ ¥10|SqUL 2NdO ¥10|SqUL 2NdO ¥10|SqUL 2NdO ¥10|SqUL 2NdO
€28e €10|SglL 2NdO €10|SglL 2NdO €10|SqUL 2NdO €10|SquL 2NdO
2es8e 210/SquL 2NdO 210/SqL 2NdO 2101SqiL 2NdO 210|SquL ZNdO
128¢ T10|Sq1L 2NdO T 10|SAL 2NdO T 10|SAUL 2NdO T 10|SqLL 2NdO
o 9 T 9 T 9 o 9N
;| S 8¢ g 8¢
: > > > >
: &8 e 8 e 8 g8
: N & §& §& N &
: O x o x o x o x
: Oz SN Oz Oz
¥10/Squ1L ZNdO ¥10/SquL ZNdO #10SquL ZNdO ¥10|SquU1 2NdO
€10|Sql1 2NdO €10|Squ1 2NdO €10|Squ1 2NdO €10|SquUl 2NdO
Z10|Squl 2NdO Z10|Squl 2NdO Z10|Squl 2NdO Z10|SquL Zzndo
T10/|SAlL 2NdO T 10|SAlL 2NdO T 10|SANL 2NdO T10|SQUL 2NdO
¥10|Squ1L ZNdO ¥10/SquL ZNdO ¥101SquL ZNdO ¥10|SquU1 2NdO
€10|Sq11 2NdO €10|Squ1 2NdO €10|Squ1 2NdO €10|SqU1 2NdO
Z10|Squl 2NdO Z10|Squ1 2NdO Z10|Squl 2NdO Z10|SquL Zzndo
T¢ T 10/|SAL 2NdO T 10|SAlL 2NdO T 10|SANL 2NdO T10|SQUL 2NdO
0¢ ¥10|Squ1L ZNdO ¥10/SqUL ZNdO ¥10SquL ZNdO ¥10|SquUL 2NdO
6T €10|Sq11 2NdO €10|Squ1 2NdO €10|Squ1 2NdO €10|SqU1 2NdO
8T Z10|Squl 2NdO Z10|Squ1 2NdO Z10|Squl 2NdO Z10|SquL Zzndo
LT T 10/SAlL 2NdO T 10|SAlL 2NdO T 10|SAIL 2NdO T10|SQU1 2NdO
T S1 HOC Z SLHOr € S1 HOr ¥ S1 HOC
ISd ISd ISd ISd

—

Column

bits Row

MFAS
78

00

01

10

11

72



=
o
i
[
=
®
3
=
S
=
=

¥c8¢e
€e8e
¢c8e
128¢€

N M
oMM

(A EEEEEEEEE R R R RN S H
™

O ANM
NN NN

N~ 00 O
-

—

Column

MFAS
5678

9T 10ISqUL ENdO

ST10|SqUL ENdO

OPU3 Payload
(4 x 3808 bytes)

€10|Sqll €NdO

¢10|sqgil €NdO

T130|Squl €NdO

9T 10ISqUL ENdO

ST10|SqUL ENdO

YT 10|SqUL ENdO

€T 10ISqQUL ENdO

¢T10ISquL ENdO

TT10ISquUl €ENdO

0T 10|SquUl €ENdO

610ISglL €NdO

810|SglL €NdO

£L10ISqlL €NdO

910ISqlL €NdO

S 10|ISgL €NdO

¥710|Squl €NdO

€10|sqil €NdO

¢10|sqgil €NdO

T130|Sqll €NdO

9T S1 HOC

9T 10|SquUL €NdO 9T 10|SquUL €ENdO
ST 10|SquUL €NdO ST 10|SquUL €ENdO
38 38
os o%
& o & o
oo oo
® & ® &
o3 53
€10|Squl eNdO €10|sgul endO
¢ 10|Squl ENdO ¢ 10|Sgul €NdO
T10|SqulL ENdO T10|SgulL €NdO
9T 10|SquUL €NdO 9T 10|SquUL €NdO
ST 10|SAuUL €NdO ST 10|SquUL €ENdO
YT 10|SqUL €NdO YT 10|SqUL ENdO
€T 10|SquUL €NdO €T10|ISquUL €NdO
¢T10|squl eNdO ¢T10|ISqulL €NdO
TT10|Squl €NdO TT10|Squl €NdO
0T 101Squl €NdO 0T 101SquUL €NdO
610|SquUl €NdO 610|Squl €NdO
810|Squl €NdO 810|Squl €NdO
/10|1Squl €NdO /10|Squl €NdO
910|Squl €NdO 910|SquUl €NdO
§10|Squl €NdO §10|SqQuUlL €NdO
¥ 10|Squl €NdO 7 10|SquUL €ENdO
€10|Squl €NdO £€10|sgul endO
¢ 10|Squl ENdO ¢ 10|sgul €NndO
T10|SqulL ENdO T10|SgulL €NdO
T S1 HOC ¢ S1 HOr
1Sd 1Sd

ISd

0000

0001

1
2
3
4

1111

73
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Column AN
Al NN AN
Lr) '\ 90 000000 OOCOIOINOIOIOEOINOSIOINONOSIOINOSEOSITPOIDS w www
Row ™\ a4« + NMmMmm
118
OPUk Payload
3 0 (4 x 3808 bytes)
—lo
4|9 2 PJO \\\\\
-...,12345678
0 RSN | JC | Reserved |JC
1 Reserved N
2 oPU2 . T OPU3 -
MSI MFAS\ N OO OO O 1 N C"\) <t \MFA\S I~ 0 O ce0ee N M Q'\\Lf\)\.\..,.\ e}
bits 78y T N QL N NS pits 5678 T o0 o =
00 |9 9 0000 | S 9
17 o o o o
18 S S o) 3)
01| |9 9 0001 | |9 9
o o o o
— N — N ]
10 9) 9) 0010 9) cee lQ) eee
o o . o o
— N : . -
Reserved T 5 3 : :
Lap) Lap) .
o o .
. — [N]
1111 S o
o o
255
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R - HRREET

ODU type®/~RTSH &£ K)ODUSSHY

1 2 3 4 5 6 7 8
PSI[1+i] ' ODU type Tributray Port # TS #i

00: ODU1 00 0000: Tributary Port 1
01: ODU2 00 0001: Tributary Port 2
10: ODU3 00 0010 Tributary Port 3
11: Res. 00 0011 Tributary Port 4

00 1111: Tributary Port 16



www.huawei.com ODU 1 Hj{ﬁ{l‘ éIJODTU 1 2

0DU1{Z E-#44NFA OH, ke N
0TU1 OHF4#HXIETA 785

952

g 1 //(\
“00”, JEEY REII0DUI o Ho
1%% s 2 % ‘7')70
AV ROUMEERS 2 28 %
B B —4~0DTUL2, fF 1 s
FHODU2KI B 8F, RAIE 2 N
SURBHLL PR (- 3 s,
1/0/+2 Byte Hl<) y 4 &
— 1 N
@ EF' i%ﬂ_\.’rs 1 2 U,p%
10 ; O%I
X ’ S
1 /%(\
" 7 @% .
® O/y&
v 4 r)&@




www.huawei.com ODU 1 Hj{ﬁ{l‘ éIJODTU 1 3

MFAS

ODUL{ZS14/NFA OH, OTUl OHFF&Y  bis s

1

N

5678 1
XiE7%“ 00", T EAIODUILS (S S
= 0000 4 %, o s
9 3 %, 2 A
A1 X )
AT ROULE S RSBHE—4 | % & %
ODTU13, ¥ FIODU2FIET4f, RAIE 1] %, A
RIS FEHE (-1/0/+2 2| | |y, 2
N 0001 5 : %
Byte Hl&) 3 Yo, 8 s,
B R RTS3 (I
g 1 |n A
AY |©) |©)
11951 X475 A N
0010 § 3 04/& a # 04/
i ) X S
.18 -3 S &
A
SN A
2| | [ hy 2
1111 "'\O @ ﬂ">o
; %A/\ < %;/\
Y 4 6\6\ - 6\\9




www.huawei.com 0DU2 Hj{ﬁ{l‘ éIJ ODTU2

o
MFAS

95.

ODU2{5 53 iNFA OH, OTU1 OH B "
JHHX TR 00", TP A 2P iy
ODU21E 2 -y %
FAY FRODU2E 5 545 BT 3 I
—A~ODTU23MRGT 2, 4 A ODU2 ; S

ek, R IERRABHILSF
#iiE (-1/0/+2 Byte PlL)

B FRRTSL, 5, 9, 10 -

[NJo[Jc T3c Tac]
S w N [
D
~§>)
P\
O
N3

S 1t ZA
(5] Q,
(6] 2 %,
1000 il %)o
O
% ] /V&'»
i S
g 1 ZA
[ ®)
(6] 2 %,
1001 i %xo
O
% = /V&'»
z ¢ S
1 /4//(:)
2 ’%,q
1111 >
3
¢&l )
4 XY
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ODU1 2|ODU3 B & & 164 & e IE 78 5
ODU13|0DU2 LA ODU2Z|ODUS i M i TC [E fE tH 78

Column [cole) o<

~ i S8 8% 22 v B8

ROW 1 ................. 16 ‘_| ....... m m m oooooooooooo 2)' 8 2)' 9' 2)' ............... m m ....... m m

1 |0 L [,© [ToRN{e]

- | o vé b |

o o|o 9 s 9 2|5

2 %) n|lon| OPU3 Payload |@ Q9| OPU3 Payload |© oo

T2 28] fi 2 SH)2|2 t fi 2 reppre)

oF S| ransporting = S Z|E ransporting - ==

3 > @9 16x ODU1 3__\3, oo 16x ODU1 > ®| o

& oo g\ ala 3 oo

4 = o|o O|o o|o
o
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OTNEE A< JR 3

OTNI £ J= X &l 43

OTNZ i3 I i,

OTME 5 4514

OTNEH EHF S

OTNZ = HE w5t

OTNE Fid 72

OTNBZHK — e— 1 ®  OPUk-Xv 44

OTN Over SDH ODUk—Xv
OTNARYE = B s A
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ODUKk 32 $F K 2% BX
€ 0DUk—-Xv, with X=1..256
N FH 91 B & A
O FEARZTFF10G/406E K FE I, (£IESTM-64F1STM-25615 5
STM-64 into ODU1-4v
STM-256 into ODU2-4v or ODU1-16v
O 5 B Mk 55 R A S AR AT R
. FLCAS
Toii ' 524k
PN E B S LIS NS SRR R IR E
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-
o 3 -
§ § E é § ......................... g %
1
\ \lJ #
2|
\ OPUk-X Payload ]
3
4
— e / [ 1
OPUKk-Xv O OPUK-Xv Payload (4 x 3808 x X bytes)
(8 x X bytes)
5 116 17 18 = cecscecccsccscccscones 3824
L A v
T
S
15 16 Q 3824 .
1 Y v o
°
g OPUk#X
2 O
>
3
4Pl OPUK#1
OPUK OH OPUK Payload (4 x 3808 bytes) 4

BRI — R W B

OPUK-XY

=P E 5 BE gt
OPUKk—Xvi& 17 X
Iak,

% ") & FOPUk-
XvE| X*OPUk(Z

.

ODUk F45 43~ 1) fin
AEAO0PUK{E S
k., FEREX*0DUK
B9

X X*0DUk #£4T 1
FERfRIL, B
Ik iTEA, M@
ML A S



www.huawei.com E%Q&E% %I‘%

VCOH1 VCOH2 VCOH3
PSI[1] Column # Z@% 123456781234567812345678
15 | 16
vcPT e 00000 0 MFI1 0|1/2/3]|4|5|6|7 CRCS8
1
1 £ 00001 1 MFI2 8|9 CRCS8
VCOH « 2[VooH §
g CZO i 00010 2 Reserved CRC8
x VCOH| &
3 £
MFI1, MFI2 3 § 00011 3 Reserved CRC8
4| PSI| =
SQ 00100 4 SQ CRC8
// \\ D<
/ \ 00100 5 | CTRL |F|©RES CRCS8
LCAS 52
ol PT
1
CTRL 2 CEII, Member Status
} MST CRC8
GID l Reserved (0 - 255)
RSA i
| 1111 31 2 CRCS
| [qV}
MST |
| SQ, CRC8 MFI1 MFI2 CTRL
CRCS8 | 12|3|4|5|6|7]8 12|34|s|6|7|8|1]2|3|4|5/6]7]|8 12(3|4
254
Res 258 1 P Pt
RSA: RS-Ack MSB LSB MSB LSB MSB LSB
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vcPT: ve Payload Type

MSB LSB Hex code Interpretation
1234 5678 (NOTE 1)
0000 0001 01 Experimental mapping (NOTE 3)
0000 0010 02 asynchronous CBR mapping, see 18.2.1, 18.2.2
0000 0011 03 bit synchronous CBR mapping, see 18.2.1, 18.2.2
0000 0100 04 ATM mapping, see 18.2.3
0000 0101 05 GFP mapping, see 18.2.4
0001 0000 10 bit stream with octet timing mapping, see 18.2.6
0001 0001 11 bit stream without octet timing mapping, see 18.2.6
0101 0101 55 Not available (NOTE 2)
0110 0110 66 Not available (NOTE 2)
1000 X X X X 80 - 8F reserved codes for proprietary use (NOTE 4)
1111 1101 FD NULL test signal mapping, see 18.2.5.1
1111 1110 FE PRBS test signal mapping, see 18.2.5.2
1111 1111 FF Not available (NOTE 2)
NOTE 1 - There are 228 spare codes left for future international standardization. Refer to Annex A/G.806 for the procedure to obtain one of
these codes for a new payload type.
NOTE 2 - These values are excluded from the set of available code points. These bit patterns are present in ODUk maintenance signals.
NOTE 3 - Value "01" is only to be used for experimental activities in cases where a mapping code is not defined in the above table. Refer to
Annex A/G.806 for more information on the use of this code.
NOTE 4 - These 16 code values will not be subject to further standardization. Refer to Annex A/G.806 for more information on the use of
these codes.

A A T
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MFA: O
v
MFA: 1 T
&
MFA: 2 =
i
-t
)
)
)
——————————— v
l MFA: 255 *

AW

22 Bk —ODUk-Xv

ROARE Bt 3 LRk
RETRERRHANERE
7, ERORIFEITRME

B —RE Wit ECAIMFA,
8bit ODUkEmifg~, B4
ODUkiifm1l, 0~255

B R B EEE AN
MFI1_MFI2, F:16bit&Emifs
7N, MFA=O0Min1, 0~

65, 535

Rl 45 & R B v Eas,
BIEar bl # 16, 777, 2164
ODUkMI K &

8

5
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=
o
i
[
=
®
3
=
S
=
=

XvZ8e

STM-64 into OPU1-4v

X=4

X.T
€+X9T
¢+X9T
T+X9T

X9T
e+XaT
¢+XST
T+XST

XST
E+XVT
CHXVT
T+XVT

STM-256 into OPU2-4v

STM-NZ ' {5 5 3

A A A |-
O | o |ao|Q
® |® |® |®
S |© |o | o
QX |0 |0 |
M | ™| ®m | ™
X | x | x | x
< | ST
Ord|ord|ord ord
OCN|OCN|OCN|OCN
or |or | or | Or
or |or | or | Or
or |or | or | Or
HOODA ISd
HOODA ISd
HOODA ISd
HODA ISd
" N ™ <

20 IR

ELAF R 20 B

X¥28€

T+X0¢26T
X0¢26T

T+X06T
XV0BT

X.T
E+X9T
¢+X9T
T+X9T

X9T
E+XST
¢+XST
T+XST

XST
EXXVT
CHXVT
T+X¥T

O |  o|lao| 0
©|©| ©o| ©
b = I = R =
x | x| x| x
o|lo|o| o
T = T = I
| A 4|«
x | x| x| x
< | | | =
0|l n |l n|loun
| | | L
© | ©| ©| ©
e = R e ) e
X | x| x| x
SR S R
A | A | A«
O |  o|lao| o
©|©| ©o| ©
e = = =
x | x| x| x
® | © | © | ©
b = =
| A 4|
x | x| x| x
< | | | =
ord|ord|ord|ord
OCN|OCN|OCN|OCN
or | or | or | or
or | or | or | or
or | or | or | or
HOODA ISd
HOODA ISd
HOODA ISd
HOODA ISd
- N o<

STM-256 into OPU1-16v

Xv2Z8¢E

8T+XT.8¢

ET+XTL8¢

ET+X6T6T

6+X6T6T

6+X896

V+X196

X=16

G+XST

T+XST

XST

T+XPT

Column
Row

o|lo|lo|o
i i i i
™ ™ ™ ™
N N N N
L0 L0 L0 L0
i i i i
Ofd | ord | ord | ord
OCN | OCN | OCN | OCN
of | or | or | or
of | or | or | or
of | or | or | or
o|lo|lo|o
i i i i
™ ™ ™ ™
N N N N
L0 L0 L0 L0
i i i i
Ofd | ord | ord | ord
OCN | OCN | OCN | OCN
of | or | or | or
of | or | or | or
orf | or | or | or
o|lo|lo|o
i i i i
™ ™ ™ ™
N N N N
L0 19} L0 L0
i i i i
Ofd | ord | ord | ord
OCN [ OCN | OCN | OCN
or | Or | Or | Or
or | or | oOr | Or
or | or | or | Or
o|lo|lo|o
i i i —
™ ™ ™ ™
o o o o
[Te] L0 [Te] 1o}
i i i i
Ofd | ord | ord | ord
OCN [ OCN | OCN | OCN
or | or | or | Or
or | or | or | Or
or | Or | Or | Or
7
HOOA | D
7
HOOA | D
- N ™ <
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ATM Cell into OPUK-Xv

— N — N - >
+ + X+ + X+ <
X X 1 X X © X N
< < — LN O < | £ ¢ ¥ J__1___j__Jt __1___I__1 (0]
— — — - ™
N N
1 L w@ v
T I% %
23 38 8
[+4 [+4
ol Il 177 771
3 TN w
L | [*4
= —n N
2 B8 &8 020200 —— v |-
N — OPUK-Xv Payload
OPUKk-Xv - PT (06)
Overhead ©
1 vePT ATM cell
PSI
l RES
255 < >
53 bytes
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GFP Frame into OPUKk-Xv

— O\ — Q\l i ><
+ + X+ + X+ <
X X N X X © X ol
< HWbWLw H© oo}
— — — ™
(0p) )
1 L] W - N\
T T
28 B @
e o
e il Cd 17 i1
3 L L
- || 14
— —n )
I 777 R\ B
E—— . OPUK-Xv Payload
OPUK-Xv :
Overhead 0| PT (06) GFP Frame GFP Idle Frame
1 vCcPT
PSI
| RES 4 4-65535 4,
255 bytes bytes

A A T
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Null Client Signal into OPUK-Xv

— N — N — e
T E X+ 4+ X+ -
XX BXX ©X N
IS Hbbibd —=© 0
— — — — ™
) %)
1 LE B
5 50 0
23 g4 ¥
R e All-0's pattern
3 L L
|| e o
— —n 7))
g EY &
o I X OPUK-Xv Payload
OPUK-Xv (4X x 3808 bytes)
Overhead 0 PT (06)
1 vCcPT
PSI
| RES
255
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PRBS Test Signal into OPUK-Xv
SQ: 231-1, FRAII8ANESEbit#) 8 Data bit (8D)

— — N — e
++ X+ + X+ <
X X 1 X X © X o\
< < —LO LO J© [ { 1 v y V v__{__r___L__d __¥___| e 0]
— — — ™M
1 0 0 X X 3808 x 8D
% % 0 X
L L N
O O
2 3 oW W X x 3808 x 8D
3 = >ﬂ““ o X x 3808 x 8D
0 R 0 [ I I+~ ) X
p —n )
42\ D i X x 3808 x 8D
« _ OPUK-Xv Payload
OPUK-Xv
Overhead ©| PT (06)
1 vcPT
PS|
: RES
255
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A non-specific client bit stream into OPUKk-Xv

CS: * Client Specific, H bR IE ST E

% 2 Bk — RS

3824X

— (\ — (\ —
4+ X+ + X+
XX XX ©x
< <t — O LO -1 ©
— — —
0 0
1 O O
5  Ba o
210 OO O
S| eea S aaa-
3 0 0
O O
= 50 0
4182 2|0 O
OPUKk-Xv
Overhead ©| PT (06)
1 vcPT
PSI
| RES
255

A A T

OPUk-Xv Payload
(4X x 3808 bytes)




www.huawei.com E i

OTNE: 7 JR 2
OTNI £& J= X &l 47
OTNZ i #2 i tl
OTME 5 4514
OTN#EJ EHE S
OTNZ = $3E e st
OTNE Fid 72
OTNRE 2% Bk

OTN Over SDH — SDH vs OTH
OTN Over SDHMN FH

ODUk Over VC—-4-Xv

OTNAR#E
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SDH ODU/OTU
) 51M/155M/622M/
o
Line rates 2 5G/10G/40G/? 2.7G/11G/43G/~
Client
) PDH, ATM, IP, 10GbE, ... IP, SDH, ODU, 1/10 GbE, ATM, ...
signals
In-band
Out-of-band
FEC 3-4 dB

~6 dB (standard) and higher

out-of-band FEC (e.g. G.975) is possible

Tandem
Connection 1 level G levels
il multi-operator, protection
Monitoring
Cross connecy 1.5/2/7/48/145M (622M/2.5G) 2.7/11/43G
level /C-4-Xc does not allow lower signal multiplexind ~ scales with higher line rates

A A T
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OTN over SDH

SDHM %% N #HO TN i) BBk
- OTN over SDH -
Europe

OTN{E 5 X T SDHI B %R

94
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@ P FEODUKMT (38 hnuiFn & i & it Fr 51 )
@ Xt fRODUK(E ST BRI (x43+1)
@ FITEAT R IODUKk T A Bk HE A VC-4-Xv
» 0DU1 -> VC-4-17v
» O0DU2 —> VC-4-68v
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C-4-17v: 17%260=4420%] X 94T
C-4-68v: 68%260=17680%] X 94T

1 X X ? 260

1 \

C-4-Xc

J1N
B3

125 ps
1\ 261 e
1

1.J1Y

B3 °
C2 ® -4-
Gl ° VC-4-Xv

F2

H4

F3 125 ps

K3 VC-4#X

9 N1

VC-4#1 125us
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ODU1 51 H#AC-4-17v

T S
<

1 884 octets 884 octets 884 octets 884 octets 884 octets

2 884 octets 884 octets 884 octets 884 octets 884 octets

3 884 octets 884 octets 884 octets 884 octets 884 octets

4 884 octets 884 octets 884 octets 884 octets 884 octets

5 884 octets 884 octets 884 octets 884 octets 884 octets

6 884 octets 884 octets 884 octets 884 octets 884 octets

7 884 octets 884 octets 884 octets 884 octets 884 octets

8 884 octets 884 octets 884 octets 884 octets 884 octets

9 884 octets 884 octets 884 octets 884 octets 884 octets

R 51D J 51D R 51D R 51D J 51D R 51D R 51D J 51D

—-IR 51D R 51D J 51D R 51D R 51D J 51D R 51D R 51D S 51D

51D: 51 Data octets 1 .
R: Fixed Stuff N
C: Justification Control RIRIRIRIRIRIRI|C




www.huawei.com

ODU2#51H# A C-4-68v

o
[0}
T QN eeeececcc00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000cscssscscccscscccsccsccscnns ©
N~
—
1 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ======mmuu==a: | 884 octets
2 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | =======u==nna: | 884 octets
3 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ssmmmmmnnnnna: | 884 octets
4 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ===mmmmmssnns: | 884 octets
5 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ========aauua=: | 884 octets
6 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ====mmmmmmnnn: | 884 octets
7 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | =====mmm==ana: | 884 octets
8 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ssmmmmmmnnnnn: | 884 octets
9 | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | 884 octets | ======mu==una: | 884 octets
T 13 sub blocks of 68 octets
67D R 67D J 67D R 67D J 67D R 67D —_—
|
—1J 67D R 67D J 67D R 67D J 67D R 67D S 67D
67D: 67 Data octets e
R: Fixed Stuff LY 23 45 6 78
C: Justification Control RIRIRIRIRIRIRI|C
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OTNE: A JR

OTNP 2% J= Ik &l 73

OTNZ i £: i Al

OTME 5 4514

OTNEH EHF S

OTNZ - £ 378 e S

OTNE H T 72

OTNEE 2% BX

OTN Over SDH

OTNARE —PI fRI&
£ il - i
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Framework

Network Architecture
Structures and bit rates
Equipment

Equipment Management Function
Protection

Data Communication Network
Jitter & Wander Performance
Error Performance

Physical

Information Model

Optical Safety

Generic Framing Procedure

Link Capacity Adjustment Scheme

Bringing into Service & Maintenance

Q factor measurement

O E © O O 9 O 9 9 O @ @ O 0 9 oD

OTN FrtE — 515>

. 871
. 872
. 709
. 798
. 874
. gps
. 7712 (10/01)

. 8251 (2002)

.optperf (2002)

.959.1 (02/01), G.693, G.dsn (2003)
.874.1 (10/01), G.875 (2002)

. 664
. 7041 (10/01)
. 7042 (10/01)
. 24otn (2003)
.qfm (?)

(10/00)

(10/01)

(02/01), G.709 am.1 (10/01)
(10/01)

(10/01), G.7710 (11/01)
(2002), G.otnprot (2002)

(06/99)

100
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ITU-T OTN Recommendations
Transport Plane Framework for OTN Rec's
(G.871/Y.1301)

Equipment Functional Spec. Equipment Man. Function Information Model
(G.798, G.806) (G.874, G.7710) (G.874.1, G.875)

Automatic Power Shut Down Data & Signalling
Procedures for Optical Communication Network
Transport Systems (G.664) (G.7712)

Protection Switching
(G.otnprot, G.gps)

: Bringing into Service &
Jitter/Wander Performance Error Performance Maintenance for the OTN

(G.8251) (G.optperf) (M.240tn)

101
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Automatic Switched Transport G. 807 (05/01)
Network

Automatic Switched Optical Network G. 8080 (10/01)
Distributed Connection Management G. 7713 (10/01)
Automatic Discovery Techniques G. 7714 (10/01)
Routing G. 7715 (2002)
Signalling Communication Network G. 7712 (10/01)
Link Resource Manager G. 7716 (2002?)

102
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ITU-T Recommendations
Control Plane

Distributed Call & Connection
Management
(G.7713, G.7713.x (x=1,2,3))

Routing
(G.7715)

OTN #ruE— 3=l

Automatic Neighbor Discovery
Techniques
(G.7714)

Connection Admission Control
(G.cac)

Link Resource Manager
(G.7716)

Data & Signalling
Communication Network
(G.7712)

103
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Thanks for your attending!
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