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Recommendation ITU-T G.993.2

Very high speed digital subscriber linetransceivers 2 (VDSL 2)

Corrigendum 3

Summary

Corrigendum 3 to Recommendation ITU-T G.993.2 includes:

. Corrections to framing parameters for ROC (clauses 9.5.4, 12.3.5.2.1.1 and 12.3.5.2.1.3)
. Corrections to the delay constraint of the ROC in clause 9.7

. Corrections to SNR accuracy sample variance requirement in clause 11.4.1.1.3

. Correction to activation symbol for SOS in clause 13.3

. Corrections to interpretation of SOS-NTONES in clause 13.4.3.1.2

Source

Corrigendum 3 to Recommendation ITU-T G.993.2 (2006) was approved on 29 June 2009 by ITU-T
Study Group 15 (2009-2012) under Recommendation ITU-T A.8 procedures.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
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.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
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/.

© ITU 2009

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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Recommendation I TU-T G.993.2

Very high speed digital subscriber linetransceivers2 (VDSL 2)

Corrigendum 3

1) Clause9.5.4
Revise the definition of the parameter, msg,, in Table 9-6 in clause 9.5.4 as follows:

Table 9-6 — Framing parametersfor latency path p

Par ameter Definition

Primary framing parameters

Derived framing parameters

msgp The message overhead data rate (for OH frame Type 1 only):

SEQp -
msg, = ORy X———— kbitss.
SEQp
The settings of framing parameters shall provide MSYmin < MSYp < MSYmay.
The settings for MSQnin and MSYmex shall comply with the following conditions:

16 kbit/s < MSQmin <<248236 kbit/s; MSGax = 256 kbit/s.

2) Clause 9.7

Revise clause 9.7 "Delay" as follows:

9.7 Delay

When the interleaver is disabled (interleaver depth = 1), the one-way delay between the o and 3
interfaces shall not exceed 2 ms.

The actual delay in milliseconds introduced by the interleaver to latency path p shall be computed

as:
S,x(D, -1
detay, =2 O Dy o |
dpX fs NEecp

where Dy is the interleaving depth set for the latency path p, S is the parameter defined in
Table 9-6, qp is the number of interleaver blocks in an FEC codeword for latency path p, Nrecp is
the FEC codeword size for latency path p, and fs is the data symbol rate in ksymbols/s.

The interleaver delay in milliseconds for the specific bearer channel n is constrained by the value of
delay_max, defined in the CO MIB.
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For single latency with ROC mode, the value delay, for latency path #0 (the ROC) shall comply
with:
delayp < 8 ms.

Additionally, the framing parameters of the latency path #0 (the ROC) shall be chosen such that the
ROC is robust to repetitive impulse noise at a frequency of 120 Hz. This may be achieved by
selecting the framing parameters such that:

8<NpecoxDo | fs |
L, 120Hz | °

3) Clause11.4.1.1.3

Revisethetext in clause 11.4.1.1.3 " Accuracy of signal-to-noise ratio per sub-carrier group
(SNR-ps)" asfollows:

11.4.1.1.3 Accuracy of signal-to-noiseratio per sub-carrier group (SNR-ps)

For each downstream sub-carrier group where the SNR(k x G x Af) accuracy requirement applies,
the sample variance of SNR(k x G x Af) measurements (expressed in dB and all samples taken
within a 10-minute time interval, without line re-initialization in this time interval, and under the
same loop, noise, temperature, and configuration settings) shall be equal to or smaller than 0.5 dB-,
calculated as follows:

INRps_ variance<0.5

N
where NRps Variancezﬁ(Z(Sl\lRpS(i)— NRps avg)zl

i=l

N
SNRps_avg =§(Z SNRps(i)J
i=1

If the line does not re-initialize over a time period T1 to T2, the following requirements shall be met
for upstream sub-carrier groups where the SNR(k x G x Af) accuracy requirement applies:

(k+1)G—-1
| (SNRps_T2(k x G x Af) — s > gi_T2(i)) - (SNRps_TI(k x G x Af) -
i=kG
1 (k+1)G-1
N Z gi_ T1(i)) — ASNRps_reference us(k x G x Af)| < 0.8dB.
i=kG

Accuracy requirements for upstream sub-carrier groups where (SNRps T1—gi T1) or
(SNRps T2 —gi T2) is greater than 40 dB, are for further study.
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For each upstream sub-carrier group where the SNR(k x G x Af) accuracy requirement applies, the
sample variance of SNR(k x G x Af) measurements (expressed in dB and all samples taken within a
10-minute interval, without line re-initialization in this time interval, and under the same loop,
noise, temperature, and configuration settings) shall be equal to or smaller than 0.5 dB-, calculated
as follows:

NRps_ variance<0.5

N
where NRps Variancezﬁ[Z(SNRpS(i)— NRps avg)zj
i=1

N
SNRps_avg =§(Z SNRps(i)J
i=1

NOTE - In verification tests, noise changes should be applied gradually over time, and not simultaneously at
the U-O2 and U-R2 reference points, as not to force a re-initialization of the line.

4) Clause12.35.2.1.1
Revisethetext in clause 12.3.5.2.1.1 "O-MSG 1" asfollows:;
1235211 O-MSG 1

Field #23 contains the value of INPMIN-ROCds as specified in the MIB. The parameter is defined
as the required INP _no_erasure value for the ROC (see clause 9.6). INPMIN-ROC is an integer in
the range from 0 to 846.

5) Clause 12.3.5.2.1.3, Table 12-47.1
Revise Table 12-47.1 in clause 12.3.5.2.1.3 "O-PMS' as follows:

Table 12-47.1 — ROC descriptor

Octet Field Format Description
1 T 1 byte The number of MDFs in an OH sub-frame of the ROC. Fhe-value
of Fshallbe T = k x M, where K is an integer. The value of T
shall not exceed 64.
2 G 1 byte The total number of overhead octets in an OH sub-frame of the
ROC; The valid values of Gare 1 <G < 32.
3 F 1 byte Number of OH frames in the OH superframe for the ROC. The
value of F shall be 1.
4 M 1 byte The number of MDFs in an RS codeword for the ROC. The valid
values of M are 1, and-2, 4, 8 and 16.
5and 6 L 2 bytes Contains the value of L for the ROC. The valid values of L are
from 8 to 128 in multiples of 8.
7 R 1 byte Contains the value of R for the ROC. The value of R shall be 16.
I 1 byte Contains the value of | for the ROC. | shall be set to
=M x(G/T)+R. The valid values of T are 32 <1 < 66.
9 and 10 D 2 bytes Interleaver depth D for the ROC. The valid values of D are
1<D<20.
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6) Clause 13.3

Revise thetext in clause 13.3 "Timing of changes in sub-carrier configuration™ (second paragraph
after Figure 13-1) asfollows:

13.3  Timing of changesin sub-carrier configuration

For OLR Type 4 (SOS), the change in Ly values and b values shall take effect starting from the
1066 symbol that follows the Syncflag, i.e., the symbol with symbol count 9-65 in the DMT
superframe following the Syncflag, where the first symbol in the DMT superframe is the symbol at
symbol count 0.

7) Clause 13.4.3.1.2
Revise clause 13.4.3.1.2 "Minimum per centage of degraded tones (SOSNTONES)" as follows:

13.4.3.1.2 Minimum per centage of degraded tones (SOS-NTONES)

SOS-NTONES is the minimum percentage of loaded tones_(i.e., tones with b>0)in-the MEDEEY
set that must be persistently degraded throughout the time window SOS-TIME, in order to arm the
first sub-condition of the standard SOS triggering criteria (see clause 13.4.3.2).

A degraded tone is a tone that has been identified as needing a reduction in bit loading because,
with its current bit loading, it contributes substantially to the increase of the BER above the nominal
value. The degraded tones de-net-need-to-beare not necessarily contiguous.

The SOS-NTONES defined for the downstream and upstream are denoted as SOS-NTONES-ds and
SOS-NTONES-us, respectively.
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