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Recommendation ITU-T G.998.4

Improved impulse noise protection for DSL transceivers

Corrigendum 3

Summary

Corrigendum 3 to Recommendation ITU-T G.998.4 (2010) covers the following functionalities:
— Correction to support of SRA/SOS OLR procedures (corrigendum to Amendment 1).
— Correction to memory requirements (corrigendum).

History
Edition Recommendation Approval  Study Group
1.0 ITU-T G.998.4 2010-06-11 15
1.1 ITU-T G.998.4 (2010) Cor. 1~ 2010-11-29 15
1.2 ITU-T G.998.4 (2010) Cor.2  2011-04-13 15
1.3 ITU-T G.998.4 (2010) Amd. 1  2011-06-22 15
1.4 ITU-T G.998.4 (2010) Cor. 3 2011-12-16 15
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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 2012

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 ITU-T G.998.4

| mproved impulse noise protection for DSL transceivers

Corrigendum 3

1) Correction to support of SRA/SOS OLR procedures (corrigendum)

1.1) NewclauseA.4

Add a new clause A.4, as follows:
A.4  OLRtiming of changesin control parameters

This clause specifies the timing of changes for the parameters included in OLR type 5. The timing
of the changes in the values of the various control parameters shall be done per the procedure
defined in clause 13.

NOTE — After the change in RS and DTU parameters, DTUs that were encoded with the old parameter
values can no longer be retransmitted. The modems should try to ensure that all DTUs that were encoded
with the old framing parameters have been correctly received before the changes in framing parameters are
executed. This may be done by temporarily interrupting the transmission of new DTUs over the o, interface
and autonomously retransmitting only DTUs from the retransmission queue for a suitable period of time.
This period of time shall not exceed Tau-stoppage-

A change in the b; and g; values of one or more subcarriers is implemented by changing the
corresponding PMD control parameter (see Table 8-4 of ITU-T G.992.3).

1.2) New clause B.4

Add a new clause B.4, as follows:

B.4 OLR timing of changesin control parameters

Timing of changes in control parameters shall be as specified in clause A.4.

1.3) NewclauseC.4
Change clause C.4, as follows:

C.4  Timing of changesin control parameters

This clause specifies the timing of changes for the parameters included in OLR types 5 and 6. The
timing of the changes in the values of the various control parameters shall be done per the
procedure defined in clause 13.4.

NOTE — After the change in RS and DTU parameters, DTUs that were encoded with the old parameter
values can no longer be retransmitted. The modems should try to ensure that all DTUs that were encoded
with the old framing parameters have been correctly received before the changes in framing parameters are
executed. This may be done by temporarily interrupting the transmission of new DTUs over the o, interface
and autonomously retransmitting only DTUs from the retransmission queue for a suitable period of time.
This period of time shall not exceed Tau-stoppage-
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For all the used tones in an SOS tone group k, the same b, reduction Ab(k) is applied, except for
tones that belong to the ROC. Specifically, the new b,'=b,—Ab(k). If the new b;' value is <2, it shall
be set to 0. Thus, no new 1-bit loading will be created in SOS. If the resulting b;' contains an odd
number of 1-bit constellation points and trellis is enabled, the last (according to reordered tone
ordering table) 1-bit constellation should be set to b,'=0.

If SOS is supported, single step SOS is a mandatory capability. The VTU-O shall set O-MSG 1
field #14 and field #15 to 00;,. The VTU-R shall set R-MSG 2 field #5 and field #6 to 00e.
Execution of the SOS request in multiple steps is for further study.

After it has received an SOS request, the VTU shall respond within 200 ms with either a Syncflag
or a reject type 6 invalid parameters response (see Table 11-7 of ITU-T G.993.2).

During the transition of OLR type 6 in a single step, bit errors may occur. Once the transition is
completed, the VTU shall operate at a BER not exceeding the nominal BER., unless the line
conditions do not allow it.

1.4)  Addnew clause C.3.3

Add a new clause C.3.3 and subclauses as follows:
C.3.3 OLRreceiver initiated procedure

If a VTU receiver initiates a reconfiguration, it computes the necessary change in the related
parameters (e.g., bits and gains table) and requests this change in the transmit PMD function of the
VTU at the other end of the line. After it receives a positive acknowledgment, as specified in clause
11.2.3.3 of ITU-T G.993.2, the VTU shall change the relevant control parameters of its own receive
PMD function and the PMS-TC function at the time specified in clause C.4.

A VTU receiver may initiate an OLR type 1 (Bit Swapping). A bit swap request shall change only
the bits and gains table. It shall not modify the L value. Bit swapping reconfigurations involve
changes of only the PMD sub-layer configuration parameters. They do not change the TPS-TC and
PMS-TC sub-layer configuration parameters.

The transmit PMD function shall support bit swaps requested by the receive PMD function.

If OLR type 5 (SRA) is supported (in downstream or upstream direction, respectively), and enabled
(through RA-MODE=3), a VTU receiver shall initiate an SRA when the conditions in clause
C.3.3.1 or clause C.3.3.2 are satisfied.

If OLR type 5 (SRA) is supported (in downstream or upstream direction, respectively), and enabled
(through RA-MODE=4), a VTU receiver shall initiate an SRA when the conditions in clause
C.3.3.1, clause C.3.3.2, or clause C.3.3.3 are satisfied. A VTU receiver may initiate a SRA when the
conditions in clause C.3.3.4 are satisfied.

If OLR type 6 (SOS) is supported (in downstream or upstream direction, respectively), and enabled
(through RA-MODE=4), a VTU receiver shall initiate an SOS when the conditions in clause
C.3.3.3 are satisfied.

A VTU receiver shall only send OLR request commands that meet all of following constraints:

. Impulse noise protection at least against a combined threat of worst-case REIN impulses as
described by the CO MIB parameters INPmin REIN and IAT REIN flag and of worst-
case SHINE impulses as described by the CO MIB parameter INPmin.

. Minimum delay < Delay < Maximum delay.
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A VTU receiver shall only send SOS requests that meet the following constraint:

. Expected throughput (ETR) > Minimum SOS net data rate (MIN-SOS-BR) for the bearer
channel.

NOTE 1 — Due to framing parameter range constraints it may not be possible to decrease ETR down to
MIN-SOS-BR.

NOTE 2 — An SOS request could result in a message overhead data rate that is temporarily below the
configured minimum message overhead data rate. This will be corrected by a subsequent SRA procedure.
See clause 13.4.3.3 of ITU-T G.993.2.

A VTU receiver shall only send SRA requests that meet the following constraints:

. ETR max > ETR > ETR min for the bearer channel, unless the actual net data rate is below
the minimum net data rate as a result of an SOS procedure. In that case, SRA is only
allowed to ask for rate increases, but the requested E7R is allowed to be below ETR min .

. Message overhead data rate > Minimum message overhead data rate.
C.3.3.1 Receiver Initiated SRA downshift procedure
See clause 13.4.1 of ITU-T G.993.2.

C.3.3.2 Receiver initiated SRA upshift procedure

See clause 13.4.2 of ITU-T G.993.2.

C.3.3.3 Recdver initiated SOS

See clause 13.4.3 of ITU-T G.993.2.

C.3.34 Receiver Initiated SRA following an SOS procedure

A VTU shall send one or more SRA requests following an SOS procedure to remediate the situation
in which the current ETR is less than ETR min. As long as the current E7TR is less than ETR min,
these SRA requests are not required to respect either RA-UTIME or RA-USNRM.

NOTE - Although these SRA requests can be issued at the discretion of the VTU, the NOTE in clause 13.1
of ITU-T G.993.2 defines a goal for the overall duration of the SOS procedure.

2) Correction to memory requirements (corrigendum)

21) ClauseC.1.1
Change clause C.1.1 as follows:

C.11 Memory
The following definitions shall apply:

delay_octetpso.= (Dpso—1) %X (Ipsg—1)

delay_octetyso = (Duso—1) x (Iysg—1).

If retransmission is enabled in the downstream direction,

then delay_octetps 1 = 2XOs ps*Ops*Hps

otherwise delay_octetps = (Dps;— 1) X (Ips;— 1)

If retransmission is enabled in the upstream direction,

then delay_octetys 1 = 2XQ us*Qus*Huys

otherwise delay_octetps = (Dyss— 1) X ({ys;— 1)
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The following constraint shall apply:

delay_octetpso+ delay_octetps; + delay_octetys o+ delay_octetys; < MAXDELAYOCTET,

where MAXDELAYOCTET is the parameter "aggregate interleaver and de-interleaver delay", in
octets, specified in Table 6-1 of ITU-T G.993.2 for the profile.

The VTU-O and VTU-R shall support all values of (delay octetpsy + delay octetps; +
delay octetysp + delay_octetys;) up to the maximum of MAXDELAYOCTET. The minimum
amount of memory required in a transceiver (VTU-O or VTU-R) to meet this requirement is
MAXDELAYOCTET/2 octets. The actual amount of memory used is implementation specific.

By s VAN, us W2+0, ps*QpsHps<MAXDELAYOCTET-MemOHY2

The minimum memory for the receiver retransmission queue shall be identical to the amount of the
memory for the related transmit queue of the same direction.

The maximal DTU size in octets (Q xH) shall be equal to the value given in Table C.1 depending on
the profile and direction.

TableC.1-—Maximal DTU size

Profile Maximal DTU size (QxH)
Downstream Upstream
8a,8b,8¢c,8d 2048 bytes 512 bytes
12a 2048 bytes 1536 bytes
17a 3072 bytes 1536 bytes
30a 3072 bytes 3072 bytes
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The MAXDELAYOCTET-split (MDOSPLIT) configuration parameter shall be applied in
ITU-T G.998.4. With delay octet, , (with x = DS or US and p = 0 or 1) as defined in this clause, the
sum of the max_delay_octet values specified in O-PMS (see clause C.2.1.3) shall be limited to (see
clause 11.4.2.7 of ITU-T G.993.2):

max_delay_octetDS.0 + max_delay_octetDS,1 < MAXDELAYOCTETS DS
max_delay_octetyso + max_delay_octetys; < MAXDELAYOCTETS_US

22) ClauseC.2.1.3
Change clause C.2.1.3 as follows:
C.213 O-PMS

When retransmission is enabled in the upstream direction, the remaining parameter values
exchanged in O-PMS shall keep their original meaning (as defined in ITU-T G.993.2), with the
following exceptions:

— The fields F, I and D of the of the latency path #1 shall be set to 0 and ignored by the
receiver.

- The field max delay octetysy shall specifyindieate the maximal value of delay_ octetyso

(defined in clause C.1.1)number-ofoctets-allocated-to-the-de-interleaverinthe lateneypath
#0.

- The field max_delay octetys; shall specifyindieate the maximum value of delay_octetys

(defined in clause C.1.1).maximal-number—of—octets—allocated—to—theupstream—reeceive
retransmisston-quete specified in bytes as an unsigned integer.

When retransmission is enabled in the downstream direction, the remaining parameter values
exchanged in O-PMS shall keep their original meaning (as defined in ITU-T G.993.2), with the
following exceptions:

- The field max delay octetpso shall specifyies the maximum value of delay_octetpsp

(defined in clause C.1.1)interleaver-delaythat-the VIU-R—shall- be-allowedto—use—to-—de-
, | hed o d | Y

- The field max_delay octetps; shall specifyindieate the maximum value of delay_octetps
(defined in clause C.1.1).maximal number-of-octets-allocated-to-the-downstream-transmit

retransmission-quene_specified in bytes as an unsigned integer. If maaedel—a%eetetpg_l_the
value of this field is set to the special value FFFFFF 4, the field "max_delay octetps" shall

indicate the maximum value of (delay octetpso + delay_octetps;) and the VTU-R shall

autonomously partition the number of octets between both downstream latency
paths e e e e
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