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Recommendation ITU-T G.998.4

Improved impulse noise protection for DSL transceivers

Amendment 3

Extended memory for enhanced bit rates with retransmission

Summary

Amendment 3 to Recommendation ITU-T G.998.4 (2010) covers the following functionality:

. extended memory for enhanced bit rates with retransmission when operating in ITU-T
G.993.2 with ITU-T G.993.5 not enabled (new functionality).

History
Edition Recommendation Approval  Study Group Unique ID*
1.0 ITU-T G.9984 2010-06-11 15 11.1002/1000/10418-en
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12 ITU-T G.998.4 (2010) Cor.2  2011-04-13 15 11.1002/1000/11132-en
13 ITU-T G.998.4 (2010) Amd. 1  2011-06-22 15 11.1002/1000/11131-en
14 ITU-T G.998.4 (2010) Cor. 3  2011-12-16 15 11.1002/1000/11399-en
15 ITU-T G.998.4 (2010) Amd. 2 2012-04-06 15 11.1002/1000/11505-en
16 ITU-T G.998.4 (2010) Cor.4  2012-06-13 15 11.1002/1000/11646-en
17 ITU-T G.998.4 (2010) Cor.5  2013-03-16 15 11.1002/1000/11894-en
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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 aworldwide 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 Recommendationsis 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 1SO 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/.

©I1TU 2014

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T G.998.4
| mproved impulse noise protection for DSL transceivers

Amendment 3
Extended memory for enhanced bit rates with retransmission

1) Extended memory for enhanced bit rateswith retransmission when operating in
ITU-T G.993.2with ITU-T G.993.5 not enabled (new functionality)

Change clause C.2 as follows:

C.2 I nitialization

Support of ITU-T G.998.4 in VDSL2 is realized through the "ITU-T G.998.4 extensions'
codepoints in ITU-T G.994.1 and the "ITU-T G.998.4 parameter field" in the various VDSL2
initialization messages, as specified in ITU-T G.993.2 Amendment 5 [4]. This clause defines the
"ITU-T G.998.4 extensions' codepoints in ITU-T G.994.1 and the contents of the ITU-T G.998.4
parameter field for the relevant initialization messages. When an initialization message is not
included in the subsections below, the ITU-T G.998.4 parameter field for that message shall be a
single byte with value 00zs.

C.20 ITU-T G.994.1 handshake phase

The initialization procedure starts with the ITU-T G.994.1 handshake phase. During this phase, the
VTU-O and the VTU-R shall exchange their ITU-T G.998.4 extensions capabilities in addition to
the parameters communicated in a regular handshake phase, as defined in [ITU-T G.993.2]. Based
on these capabilities, the fina set of ITU-T G.998.4 extensions is determined during the
ITU-T G.994.1 handshake phase of initialization (see Table 11.68.0.1 and Table 11.68.11 of
[ITU-T G.994.1] and TablesC.1.1, C.1.2, C.1.3, and C.1.4).

TableC.1.1 —VTU-O CL message Npar (3) bit definitions

ITU-T G.994.1 Npar (3)
Bit

Definition of Npar (3) bits

If set to ONE, this bit indicates that the VTU-O supports ITU-T G.998.4
Annex D.

This bit may only be set to ONE if the VTU-O transceiver is | TU-T G.993.5
ITU-T G.998.4 Annex D | capable, but the bit "ITU-T G.993.5" is set to ZERO in the Spar(2) octet 2 of
support ITU-T G.993.2; otherwise this bit shall be set to ZERO.

NOTE — In earlier versions of ITU-T G.998.4, support of Annex D was
indicated implicitly by support of ITU-T G.993.5 (i.e., the bit "ITU-T G.993.5"
is set to ONE in the Spar(2) octet 2 of ITU-T G.993.2).
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TableC.1.2—VTU-O M S message Npar (3) bit definitions

|TU-T G.994.1 Npar (3)
Bit

Definition of Npar(3) bits

ITU-T G.998.4 Annex D
support

This bit shall be set to ONE, if and only if, set to ONE in both the |ast previous
CL message and the last previous CL R message.

If set to ONE, this bit indicates that operation in ITU-T G.998.4 Annex D is
selected, even if this MS message does not indicate the selection of ITU-T
(G.993.5. If set to ZERO, this bit indicates that operation in ITU-T G.998.4
Annex D is not selected.

TableC.1.3—-VTU-R CLR message Npar (3) bit definitions

ITU-T G.994.1 Npar (3)
Bit

Definition of Npar (3) bits

ITU-T G.998.4 Annex D

If set to ONE, this bit indicates that the VTU-R supports ITU-T G.998.4
Annex D.

This bit may only be set to ONE if the bit "ITU-T G.993.5" is also set to ONE
in the Spar(2) octet 2 of ITU-T G.993.2; otherwise this bit shall be set to

support

ZERO.

NOTE —In earlier versions of ITU-T G.998.4, support of Annex D was
indicated implicitly by support of ITU-T G.993.5 (i.e., the bit "ITU-T G.993.5"
is set to ONE in the Spar(2) octet 2 of ITU-T G.993.2).

TableC.1.4—-VTU-R M S message Npar (3) bit definitions

[TU-T G.994.1 Npar (3)

Bit

Definition of Npar (3) bits

ITU-T G.998.4 Annex D

support

This bit shall be set to ONE if and only if set to ONE in both the last previous
CL message and the last previous CL R message.

If set to ONE, this bit indicates that operationin ITU-T G.998.4 Annex D is
selected, even if this MS message does not indicate selection of ITU-T
G.993.5. If set to ZERO, this bit indicates that operation in ITU-T G.998.4
Annex D is not selected.

C.21 VTU-O messages

C.2.2 VTU-R messages
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2) Changesto Annex D

Change Annex D as follows:

Annex D
Support of ITU-T G.998.4 with ITU-T G.993.5

Operation according to this Annex D can be activated in 2 ways:

. If ITU-T G.993.5 vectoring is selected ir-at-teast-one-direction-(as indicated in the ITU-T
(G.994.1 MS message), then operation of ITU-T G.998.4 shall comply with this Annex D.

. If the ITU-T G.998.4 extension "G.998.4 Annex D support” NPar(3) is set to ONE (see
Table 11.68.11 of ITU-T G.994.1), then operation of ITU-T G.998.4 shal comply with this
Annex D.

Annex D isdefined relative to Annex C. All requirements of Annex C apply, with the replacements
and supplements as identified in this Annex D.

D.1.1 Memory (replacesclause C.1.1)
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