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I TU-T Recommendation G.709/Y.1331

Interfacesfor the Optical Transport Network (OTN)

Amendment 2

Summary

Amendment 2 to ITU-T Recommendation G.709/Y.1331 (03/2003) as modified per Corrigendum 1

(12/20006):

— clarifies the coding of the MSI fields in the OPU3 for the case of ODU1 and/or ODU2
mapping into tributary slots of the OPU3;

— extends the listed set of client signals of the ODUk with the T-MPLS client;

— corrects a number of editorial mistakes in clauses 19.2.x and Appendix I.

Source

Amendment2 to ITU-T Recommendation G.709/Y.1331(2003) was approved on
22 November 2007 by ITU-T Study Group 15 (2005-2008) under the ITU-T Recommendation A.8

procedure.

ITU-T Rec. G.709/Y.1331 (2003)/Amd.2 (11/2007) i



FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
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other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.
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involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.
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| TU-T Recommendation G.709/Y.1331

Interfacesfor the Optical Transport Network (OTN)

Amendment 2

1) Clause 6.1, Basic signal structure
Replace Figure 6-1 with the following figure in which T-MPLS s included as client:

Clients (e.g., STM-N, ATM, IP/MPLS, Ethernet, -MPLS, OTN ODUKk)

i OPUk i
| 1 L
ODUKP g
ODUK ®---7==--==-----mm-mmooo oo 2
ODUKT 2
3
OTUkV | OTUk OTUkV | OTUk i
Q
OCh OChr ©
OMSn
OPSn
OTSn G.709/Y.1331Amd2(07)_F6-1
OTM-n.m OTM-0.m, OTM-nr.m
Full functionality Reduced functionality
OTM interface OTM interface

Figure 6-1 — Structure of the OTN interfaces

2) Clause 19.2.1, ODTU12
Modify the following paragraph as follows:

The Optical channel Data Tributary Unit 12 (ODTUI12) is a structure with 952 columns by
16 (4 x 4) rows plus 1 column of Justification Overhead (JOH). It carries a justified ODU1 signal.
The ODTU12 structure is illustrated in Figure 19-11. The location of the JOH column depends on
the OPU2 tributary slot used when multiplexing the ODTU12 in the OPU2 (see 19.1.1).

3) Clause 19.2.2, ODTU13
Modify the following paragraph as follows:

The Optical channel Data Tributary Unit 13 (ODTUI13) is a structure with 238 columns by
64 (16 x 4) rows plus 1 column of Justification Overhead (JOH). It carries a justified ODU1 signal.
The ODTU13 structure is illustrated in Figure 19-12. The location of the JOH column depends on
the OPU3 tributary slot used when multiplexing the ODTU13 in the OPU3 (see 19.1.2).

ITU-T Rec. G.709/Y.1331 (2003)/Amd.2 (11/2007) 1



4) Clause 19.2.3,0DTU23
Modify the following paragraph as follows:

The Optical channel Data Tributary Unit 23 (ODTU23) is a structure with 952 columns by
64 (16 x 4) rows plus 4 times 1 column of Justification Overhead (JOH). It carries a justified
ODU2 signal. The ODTU23 structure is illustrated in Figure 19-13. The location of the JOH
column depends on the OPU3 tributary slot used when multiplexing the ODTU23 in the OPU3
(see 19.1.2). They might not be equally distributed.

5) Clause 19.4, OPUk Multiplex Over head

Replace Figure 19-6 with the following figure in which the MS field is defined with an OPUk
specific length:
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Figure 19-6 — OPUk multiplex over head

ITU-T Rec. G.709/Y.1331 (2003)/Amd.2 (11/2007)

3



6) Clause 19.4.1, OPUk Multiplex Structure Identifier (M SI)
Modify the following paragraphs as follows:

The multiplex structure identifier (MSI) overhead, which encodes the ODU multiplex structure in
the OPU, is located in the mapping specific area of the PSI signal (OPU2: PSI[2] .. PSI[5], OPU3:
PSI[2] .. PSI[17]). The MSI_has an OPU specific length (OPU2: 4 bytes, OPU3: 16 bytes) and
indicates the content of each tributary slot (TS) of an OPU. The generic coding for each TS is
shown in Figure 19-7. One byte is used for each TS.

— Bits 1 and 2 indicate the ODU type transported in the TS.

— Bits 3 to 8 indicate the tributary port of the ODU transported. This is of interest in case of
flexible assignment of ODUs to tributary slots (e.g., ODU2 into OPU3). In case of fixed
assignment the tributary port number corresponds to the tributary slot number.

1 2 3 4 5 6 7 8

PS[1+ ] | ODU type | Tributary Port # | TSHi
| |
i i
i 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

00-11 1111: Tributary Port
+664

Figure 19-7 — Generic M S| coding

7) Clause 19.4.1.1, OPU2 Multiplex Structure Identifier (M Sl)
Modify the following paragraphs as follows:

For the 4 OPU2 tributary slots 4 bytes of the PSI are used (PSI[2] .. PSI[5]) as shown in
Figures 19-6 and 19-8.

— The ODU type is fixed ODUI.

— The tributary port # indicates the port number of the ODUT that is being transported in this
TS; the assignment of ports to tributary slots is fixed, the port number equals the tributary
slot number.

8) Clause 19.4.1.2, OPU3 Multiplex Structure I dentifier (MSl)
Modify the following paragraphs as follows:

For the 16 OPU3 tributary slots 16 bytes of the PSI are used (PSI[2] .. PSI[17]) as shown in

Figures 19-6 and 19-9.

— The ODU type indicates if the OPU3 TS is carrying ODUI or ODU2. The default ODU
type is ODUI: it is present when either a tributary slot carries an ODU1, or is not allocated
to carry an ODU. Refer to Appendix VI for some examples.
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9) Clause 19.4.2, OPUk Payload Structure Identifier Reserved overhead (RES)
Modify the following paragraph as follows:

251 (OPU2) and 239 (OPU3) bytes are reserved in the OPUk PSI for future international
standardization. These bytes are located in PSI[1] and PSI[6] (OPU2), PSI[18] (OPU3) to {PSI[255]
of the OPUk overhead. These bytes are set to all ZEROs.

10) Appendix |
Modify the 4th paragraph as follows:

Let a represent justification ratio (—1 < a < 1 for CBR client into ODUk mapping; 42 < a <2-1 for
ODUj into ODUk mapping (k > j)), and use the further convention that positive o will correspond
to negative justification and negative o to positive justification (the reason for this convention is
explained below).

11) Appendix I, ODU1 into ODU2 multiplexing
Modify the last paragraph as follows:

In addition, stuff ratios of 2 and +12 are obtained for frequency offsets of 47998-113.65 ppm
and +48-96-83.30 ppm, respectively. The range of frequency offset that can be accommodated is
approximately 197 ppm. This is 50% larger than the range that can be accommodated by a +1/0/—1
justification scheme (see above), and is due to the additional positive stuff byte.

12) Appendix I, ODU2 into ODU3 multiplexing
Modify the last paragraph as follows:

In addition, stuff ratios of 42 and +2-1 are obtained for frequency offsets of —36-195-95.85 ppm
and +66-77101.11 ppm, respectively. As above, the range of frequency offset that can be
accommodated is approximately 197 ppm, which is 50% larger than the range that can be
accommodated by a +1/0/—1 justification scheme (see above) due to the additional positive stuff
byte.

13) Appendix I, ODU1 into ODU3 multiplexing
Modify the last paragraph as follows:

In addition, stuff ratios of 2 and +2-1 are obtained for frequency offsets of —36-472-96.40 ppm
and +6732-101.39 ppm, respectively. As above, the range of frequency offset that can be
accommodated is approximately 197 ppm, which is 50% larger than the range that can be
accommodated by a +1/0/—1 justification scheme (see above) due to the additional positive stuff
byte.

14) Appendix VI
Add a new Appendix VI with the following text:
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Appendix VI

ODUk Multiplex Structure ldentifier (M Sl) examples

(This appendix does not form an integral part of this Recommendation)

The following figures present four examples of ODU1 and ODU?2 carryage within an OPU3 and the
associated MSI encoding.

1 2 3 4 5 6 7 8
PS[2] 00 000000 TSI
PSI[3] 00 000001 =
PSI[4] 00 000010 ™8
PSI[5] 00 000011 IS
PSI[6] 00 000100 TS
PS[7] 00 000101 TS
PSI[8] 00 000110 TS
PSI[9] 00 000111 ™S
PSI[10] 00 001000 9
PSI[11] 00 001001 TS10
PSI[12] 00 001010 TSl
PSI[13] 00 001011 TSI12
PSI[14] 00 001100 TSI13
PSI[15] 00 001101 TS14
PS[16] 00 001110 TSI5
PS[17 00 001111 TSl6

FigureVI.1 —OPU3-M Sl coding for case of 16-tuple ODU1 into OPU3

1 2 3 4 S 6 7 8
P3[2] 01 000000 TSI
PS[3] 01 000001 iy
PSI[4] 01 000010 8
PS[5] 01 000011 TS
PS[6] 01 000000 TS
PS[7] 01 000001 T$%
PSI[8] 01 000010 TS/
PS[9] 01 000011 8
PSI[10] 01 000000 1S
PS[11 01 000001 TS10
PSI[12] 01 000010 TSI
PS[13] 01 000011 TSI2
PSI[14 01 000000 TSI3
PS[15] 01 000001 TSl4
PSI[16] 01 000010 TSI5
PS[17 01 000011 TSl6

FigureVI.2 —OPU3-M Sl coding for case of 4-tuple ODU?2
into OPU3 TS# (1, 5,9, 13), (2, 6, 10, 14), (3, 7, 11, 15) and (4, 8, 12, 16)
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1 2 3 4 S 6 7 8
PSI[2] 01 000000 TSI
PSI[3] 01 000001 1Y
PSI[4] 01 000001 S
PS[5] 01 000010 Tt
PSI[6] 01 000000 TS
PSI[7] 01 000011 TS
PSI[8] 01 000011 TS
PSI[9] 01 000011 8
PSI[10] 01 000000 T
PS[11] 01 000000 TSI0
PS[12] 01 000001 TSI1
PS[13] 01 000001 TSI2
PSI[14] 01 000011 TSI3
PSI[15] 01 000010 TSI4
PSI[16] 01 000010 TS5
PS[17] 01 000010 TSI6

FigureVI.3—OPU3-M Sl coding for case of 4-tuple ODU?2
into OPU3 TS# (1, 5,9, 10), (2, 3, 11, 12), (4, 14, 15, 16) and (6, 7, 8, 13)

1 2 3 4 S 6 7 8
PS[2] 01 000000 TSI
PSI[3] 00 000001 =
PSI[4] 00 000010 B
PSI[3] 00 000001 Tt
PSI[6] 01 000000 TS
PSI[7] 00 000101 TS
PSI[8] 00 000110 TST
PSI[9] 00 000001 TS
PSI[10] 01 000000 )
PS[11] 01 000001 TSI0
PS[12] 00 001010 TSI1
PS[13] 00 001011 TSI2
PSI[14] 01 000000 TSI3
PS[15] 00 001101 TSI4
PS[16] 00 001110 TSIS
PS[17] 01 000001 TSI6

FiqureVI!.4 - 0OPU3-M S| coding for case of 5-tuple ODU1 and 2-tuple ODU?2
into OPU3 TS# (2), (6), (11), (12), (14), (1,5, 9, 13) and (4, 8, 10, 16)
and OPU3 TS# 3, 7, 15 unallocated (default to ODU1)
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