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The final meetings (for the 1985~1988 study period) of our higher bodies,
Working Party XV/1 and Study Group XV, were held during April 11-22, 1988 in
Geneva. This document reports major results on the topics of our direct
concern, which were dealt with under Questions 4/XV.and 5/XV. Main bodies of
Part B.4 (for Question 4/XV) and Part B.5 (for Question 5/XV) of the Working
Party XV/1 meeting report are in Attachment 1.

1. Specialists Group Activities

1) -The sixth progress report was approved with some addition in the text.
Approved progress report is in Attachment 2. In response to our request,
advice of Study Group XVIII is sought on the network ava11ab111ty for 384
kbit/s channels by means of a liaison statement contained in p. 6 of
Attachment 1.

2) Korean participation in the Specialists Group was approved.

3) Continuation of the Specialists Group activities in the interregnum and
the next study period was approved with the following terms of reference;

a) To determine what rates should be considered for future study of
codecs for audiovisual services, taking into account the state of the
art of low bit rate coding, and transmission bit rates 11kely to be
available in the future ISDN. :

b) To obtain future agreement on (a) common algorithm(s) and coding
parameters for video codecs operating at rates lower than the primary
rate,

¢) To consider intercommunication between codecs capable of operation
with different rates, picture formats or algorithms.

2. New Recommendations - Recommendation numbers are based on Draft H.Z200.

1) H.140 A MULTIPOINT INTERNATIONAL VIDEOCONFERENCE SYSTEM (using Part
1/H.120, 130 codecs)

2) H.200 FRAMEWORK FOR RECOMMENDATIONS FOR AUDIOVISUAL SERVICES (1ist of
harmonized set of recommendations, see Attachment 3)

3)  H.221 FRAME STRUCTURE FOR A 64 KBIT/S CHANNEL IN AUDIOVISUAL
TELESERVICES (formerly called as AV221 or Y221, see Attachment 4)

4) H.222 FRAME STRUCTURE FOR 384-1920 KBIT/S CHANNELS IN AUDIOVISUAL
TELESERVICES (proposed by the Specialists Group, formerly H.13x,
see Attachment 5; bit rate digits in the title changed from 2048
to 1920)
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5) H.261 CODEC FOR AUDIOVISUAL SERVICES AT NX384 KBIT/S (proposed by the
Specialists Group, formerly H.12x, see Attachment 6; Note 3 in
the preamble modified)

3. Revised Existing Recommendations

1) H.100 VISUAL TELEPHONE SYSTEMS (split-screen specification elaborated)

2) H.120 CODECS FOR VIDEOCONFERENCING USING PRIMARY DIGITAL GROUP
TRANSMISSION (Parts 1 and 2a amended, Part 3 filled in)

3) H.130 FRAME STRUCTURES FOR USE IN THE INTERNATIONAL INTERCONNECTION OF
DIGITAL CODECS FOR VIDEOCONFERENCE OR VISUAL TELEPHONY (Parts 1
and 2a amended, Part 3 filled in)

4, New Questions

Current Questions 4/XV and 5/XV will be extended as follows (see Attachment
7);

Question C/XV Visual telephone systems including videoconferencing and
videophone

Question D/XV Harmonisation of audiovisual systems

Draft outline Recommendation H.200/AV262 (=H.12y) is annexed to Question C/XV.

Attachments

Attachment 1: Main bodies for Question 4/XV and 5/XV of WP XV/1 Meeting Report
Attachment 2: Sixth progress report of the Specialists Group

Attachment 3: Draft Recommendation H.200

Attachment 4: Draft Recommendation H.221

Attachment 5: Draft Recommendation H.222

Attachment 6: Draft Recommendation H.261

Attachment 7: New Questions C/XV and D/XV
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Attachment 1 to Doc. #347

PARTS B.4 (QUESTION 4/XV) AND B,5 (QUESTION 5/XV)
OF WORKING PARTY XV/1 MEETING REPORT




Aftachment 1

CCITT Temporary Document No. 30 (XV/1)
STUDY GROUP XV

Geneva, 11-22 April 1988
Question : 4/XV

SOURCE: SPECIAL RAPPORTEUR FOR QUESTION 4/XV
TITLE : DRAFT MEETING REPORT (PART B.4)

1. Documentation

1.1 COM XV-185%* (BT) proposes a draft Recommendation for a multipoint
videoconferencing system using H.120 codecs.

1.2 COM XV-210%* (Specialists Group) proposes draft recommendations for
nx384kbit/s codec and frame structure applied to this codec.

1.3 D.336/XV (FRG) discusses the three modes of narrowband videophone from
terminal/codec, network/service and tariff points of view; 64 kbit/s, 64
kbit/s + 64 kbit/s, and 128 kbit/s. It is concluded that the three modes
'should be considered for standardization 'due to different customer demands
which are foreseeable even at present.

1.4  D.346/XV_(BT) proposes that the mandated objective of the Specialists
Group in 1989-1992 should be a single sub-primary rate video codec
Recommendation which covers operation at video-channel rates of 40 kbit/s to
1856 kbit/s. The consideration is that SG XV should avoid any future
circumstances in which two video codecs, capable of operation at a common bit
rate but covered by different Recommendations, will not decode each other's
pictures. How to handle future algorithm improvements are also discussed.

1.5 D.339/XV (Finland) proposes items to be studied under the new question
on 64 kbit/s videophone, stressing the importance of finding an optimum
solution for the 1B videophone.

1.6 WD2-XV/1 (France) proposes a draft new question about synchronization of
independent switched circuits in order to provide N x 64 kbit/s channels.

1.7 ID1/XV_(Special Rapporteur for New Questions) provides a revised text
for Question C/XV, continuation of current Question 4/XV.

1.8 TD5-XV/1 (WP XII/3) gives advice on the need for echo control device
when the processing delay is significant, pointing out that a delay of 25 ms
or more may require use of a echo control equipment and warning that embedding
of echo suppression schemes in the coding algorithm may significantly impairs
quality and intelligibility of speech in multipoint communications.

1.9 TD10-XV/1 (Special Rapporteur for Q.4/XV) provides a draft reply to
Question 4/XV by reviewing the progress during this study period.

1.10 TD11-XV/1 (Specialists Group) proposes an updated version of Draft
Recommendation H.13x based on the most recent work.

1.11 TD12-XV/1 (Specialists Group) presents the sixth progress report of the
group activities with major conclusions and the present status of the study.

1.12 TD13-XV/1 (Specialists Group) proposes an outline draft Recommendation
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” for the mx64 kbit/s codec, describing the list of items and some agreed
contents.

’

1.13 TD25-XV/1 (Special Rapporteur for Q.4/XV) provides editorial amendments
to the latest texts for Recommendations H/120 and H.130.

2. Discussion and Agreements

2.1 Report of the Activities of Specialists Group on Coding for Visual
Telephony (TD12-XV/1)

Chairman of the Specialists Group (Mr. Okubo - Japan) reported on their
activities covering the two meetings held in January 1988 and March 1988. The
group has drafted Recommendations H.12x and H.13x for the nx384 kbit/s codec,
and agreed on picture formats and frame structure for the mx64 kbit/s codec.
Mr. Schiano (USA) requested to include the two notes concerning the mx64
kbit/s picture format discussion which appears in the original meeting report
of the Specialists Group.

The meeting approved this progress report with those two notes added. The
revised text is contained in Annex 1 to this Working Party XV/1 meeting
report.

As to the availability of networks for 384 kbit/s, the meeting decided to ask
advice of Study Group XVIII by sending a correspondence drafted by

Mr. Robin-Champigneul (France) which is contained in Annex 2 to this Working
Party XV/1 meeting report.

2.2 Continuation of the Specialists Group (TD12-XV/1, D.346/XV)

The meeting agreed on the continuation of the Specialists Group activities
during the next study period as well as during the interregnum according to
the request of the Specialists Group (see Section 2.1 of COM XV-R26(B)). This
will be put forward to the final Study Group XV meeting for an official
approval.

At the same time, the meeting considered the terms of reference for the
activities of this group during the next study period, taking into account the
comments provided in D.346/XV(BT). After some discussion, Mr. Schiano
undertook to coordinate a small group meeting for finalizing the terms of
reference. The outcome which Working Party XV/1 subsequently approved is as
follows;

a) To determine what rates should be considered for future study of
codecs for audiovisual services, taking into account the state of the
art of low bit rate coding, and transmission bit rates likely to be
available in the future ISDN.

b) To obtain future agreement on (a) common algorithm(s) and coding
parameters for video codecs operating at rates lower than the primary
rate. :

c) To consider intercommunication between codecs capable of operation
with different rates, picture formats or algorithms.

2.3 New Recommendations

2.3.1 H.14x _for multipoint videoconferencing (COM XV-185%)




The meeting agreed on to include this Recommendation in the Blue Book with
reflection of the following comments obtained during the presentation and
discussion;

"Scope" should be added to clarify the objective and codecs to be
applied.

Codec to codec signalling bits should be aligned with the current text
of Recommendation H.130.

Relation between 2 Mbit/s interface for MCU and Part 2a codec should
be clarified.

Revision of "Bit 3.15: Loop Detection,

Deletion of the parts referring to non-CCITT standards.

The finalized text is contained in Part C.5 of this meeting report of Working
Party XV/1.

2.3.2 H.12x and H,13x for nx384»kb1t/s codec (COM XV-210%, TD11-XV/1)

The meeting agreed on to include these two Recommendations4in the Blue Book
with the following modifications;

- Note 3 on p. 3 of TD11-XV/1: Considering a comment that this note may
give prejudge to Recommendation H.12y yet to be worked out and a
comment that the objective should be a single sub-primary rate codec
Recommendation covering operation at video channel rates of 40 to 1856
kbit/s (D.346/XV), the meeting decided to modify it as follows;

"It is recognised that the objective is to provide interworking
between nx384 kbit/s codecs and mx64 kbit/s codecs as defined in the H
series Recommendations. Interworking will be on the basis of mx64
kbit/s, where the values of m are under study."

- Title of H.13x: The channel rate for n=5 should be 1920 kbit/s, not
2048 kbit/s.

The finalized texts for H.12x and H.13x are contained in Part C.3 and Part C.4
of this meeting report of Working.Party XV/1, respectively.

2.3.3 Outlinerdraft Recommendation H.12y (TD13-XV/1)

It was agreed to annex this material to the new Question C/XV as a starting
point of the study during the next study period. The text is contained in
Annex 3 of this meeting report of Working Party XV/1.

2.4 Revision of H.120 and H.130 (TD25-XV/1)

Text revisions to the version in COM XV-R16 was approved, almost of which are
editorial, but some are due to the change of reference to frame structure
Recommendations, from G.732/733 to G.704. Parts requiring modifications are
indicated in Annex 4 of this meeting report of Working Party XV/1.

It was also pointed out that there is some discrepancy (Table 2 of H.130)
between current French texts and English texts.

2.5 Modes of narrowband videophone service (D.336/XV, TD5-XV/1)

The three different modes (64 kbit/s, 64 kbit/s + 64 kbit/s, 128 kbit/s) are
compared in D.336/XV from terminal/codec, network/services and tariff points
of view. After some questions and answers, the meeting recognized that it

3



" shares a common view that all presented modes have to be regarded and
interconnection has to be achieved by means of a fall back function and
decided to include this point in the text of the new Question C/XV.

Delegate of FRG stated that this contribution would be resubmitted as a white
contribution for the first meeting of the next study period in order to make
further discussion.

2.6 Reply to Question 4/XV (TD10-XV/1)

Special Rapporteur's draft reply was approved, which is attached as Annex 5 of
this meeting report of Working Party XV/1.

2.7 Text of the new Question C/XV (TD1/XV, TD5-XV/1, D.339/XV, WD2-XV/1)

After reviewing D.339/XV which proposes some study items for 64 kbit/s
videophone, the meeting decided to draw attention of the Specialists Group to
this contribution.

As to the correspondence from SG XII in response to our request of advice
(Annex 4 to Part B.4 of COM XV-R26(B)) on the need for echo control in the
environment with significant speech processing delay, the meeting took note of
t713 correspondence and reflected the contents in the text of new Question

C/X

Synchronization of N x 64 kbit/s circuits are discussed in WD2-XV/1. It was
decided that study items 2 and 4 be incorporated in the new Question. For the
audiovisual service call establish aspects of N x 64 kbit/s, it was decided

to raise problems and seek advice of SGXVIII by sending a correspondence,
which was drafted by Mr. Robin-Champigneul and contained in Annex 2 of this
meeting report of Working Party XV/1.

Taking into account these comments and other considerations, the final text of
new Question C/XV was drafted as in Annex 6 of this meeting report of Working
Party XV/1.

Annexes

Annex 1: Sixth progress report on the activities of the Specialists Group  Aftgchmest
(TD12-XV/1 revised) -
Annex 2: Correspondence to SGXVIII on network aspects of N x 64 kbit/s
circuits

Annex 3: Outline draft Recommendation H.12y (TD13-XV/1) - Omifled -
Annex 4: Revision of H.120 and H.130 (TD25-XV/1 revised) O m;lled
Annex 5: Reply to Question 4/XV (TD10-XV/1 revised) Omitled
Annex 6: New Question C/XV (corresponding part of TD1/XV revised) Allachment
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Annex 2  CORRESPONDENCE TO STUDY GROUP XVIII
CHANNELS FOR THE TRANSMISSION OF AUDIOVISUAL SERVICES

Audiovisual services will require bit rates of nx384 kbit/s or mx64 kbit/s.
Some of the first ISDN networks, however, will deal with only 64 kbit/s B
channels. Several of these B channels will then have to be used jointly to
obtain the desired bit rate, which raises the question how to switch them and
when necessary how to synchronize them.

Three cases can be considered;

1) The network is capable of connecting and disconnecting several synchronized
B channels without changing their order (time slot sequence integrity).

2) The network is capable of connecting and disconnecting jointly several B
channels, but without any synchronization among them. The terminal then
will have to use H.221 framing in each channel in order to synchronize and
to reorder them.

3) The network can only deal with individual B channels. The terminal will
then have to set up and disconnect the required number of separate B
channels, and then to use H.221 framing to synchronize and reorder them.

The complexity of the terminal increases from case 1 to case 3 (while it
decreases conversely for the network). In case 3, the risk arises that only
part of the calls will get through, which means that the user would have to
cancel the call because of an insufficient total bit rate, but would still be
charged for part of it. It is then highly desirable that the network be able
to deal with at least case 2.

Another useful feature would be that some of the B channels might be dropped
or conversely one or more B channels added during the course of communication.
This could happen for instance if a 2B channel is used for speech and image,
and the image is needed only at the beginning of the call or at some later
time during the communication.

A similar case will arise for interworking or fallback. When a call is made,
it will not always be known what type of terminal will answer (for instance, a
2B videophone might call and a telephone answer). Either the call will be at
the highest bit rate, and the unused channels dropped in case of fallback, or
the call will be made on one B channel only, and the remaining B channels
connected if and when it is recognized that the called terminal is able to use
them.

The presently considered values for the number of B channels is m=2 and m=6,
but other values may come up during further studies.

The last point is concerned with interworking between a network providing the
case 1 service and another network providing only case 3 service. For
instance, 384 kbit/s videoconferencing may be provided by a HO channel in some
country and by 6x64 kbit/s channels in another country. The question is how
these two networks interwork for 384 kbit/s international videoconferencing.

This annex will be submitted to SG XVIII and its advice requested as to the
projected facilities offered by the network in this respect.
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Aﬁacl«..ment 2 —\—pg,\ (&}\5

TITLE : SIXTH PROGRESS REPORT ON THE ACTIVITIES OF THE SPECIALISTS GROUP

CONTENTS

General ‘

nx384 kbit/s codec

mx64 kbit/s codec

. Liaison with ISO

Items to be considered by WPXV/1

DB N =
. .« s

1. General

The Specialists Group on Coding for Visual Telephony started its activities in
December 1984 and presented the following five progress reports to the Working
Party XV/1;

1) July 1985, see Annex. 1 to COM XV-R4,

2) February 1986, see Annex 1 to Q.4/XV of COM XV-R9,

3) October 1986, see Annex 1 to Q.4/XV of COM XV-R16,

4) April 1987, see Annex 1 to Part V of COM XV-R22.

5) November 1987, see Annex 1 to Part B.4 of COM XV-R26(B).

The group is charged to make draft Recommendations on the sub-primary rate
video codecs which have the following two categories;

- nx384 kbit/s (n=1-5),
- mx64 kbit/s (m=1,2).

Since November 1987, we met twice, from 26 to 29 January 1987 in Tokyo (Japan,
hosted by NEC and FUJITSU) and from 22 to 25 March 1988 in The Hague (The
Netherlands, hosted by The Netherlands PTT), and reviewed 71 documents

including two meeting reports. The list of participants at the two meetings
appears in Appendix 1.

This document reports major conclusions and the present status of the study.
2. nx384 kbit/s Codec

2.1 Flexible Hardware development

Flexible Hardware, which is a programmable equipment enabling to carry out
parameter optimization and improvements, is being developed by five projects
in several countries (FRG/Netherlands, France, Japan, UK). DIS test signal
which provides a 4.6 second synthetic moving pattern in accordance with the.
Flexible Hardware specification was correctly decoded by four Flexible

Hardwares. Four connections between independently designed hardwares were
made between the following projects;

UK and Japan {(back to back in UK),

Two projects in Japan (back to back),

France and UK (via satellite),

France and Japan (via satellite, Japanese hardware placed in UK),

and basic compatibility was confirmed.

2.2 Source and video multiplex coding




Eiperimenta] results obtained by using the Flexible Hardware as well as
computer simulation were presented at the two meetings toward defining the
details of the final Recommendation (see Figures 1 and 3 ia TD 1 for
configuration of the codec);
1) Quantizer
~ Number of gquantizers ,
-~ Unit quantizer characteristics, in particular methods to overcome the
clipping effect
- Adaptive quantization for luminance and chrominance
2) Loop filter
— On/off control method
-~ Range of blocks to be filtered
-~ Filtering area, processing at the block boundary
3) Transform coefficient coding
~ One-dimensional vs two-dimensional coding
4) Motion vector coding
- Tracking range of motion compensation
~ Encoding method
- VLCs
5) Block address coding
- Use of a combination of absolute and relative addressing
6) Block attribute coding
~ Signalling of loop filter, classification index and quantizer

7) Picture headers of dropped pictures

- Transmitted or not
- Extension of Temporal Reference

8) Macro block approach

- Reducing the overhead bits for extend{ng the opération down to 64
kbit/s :

9) Transmission buffer

~ Buffer size
~ Control to cope with the mixture of pre-coding and post-coding buffers

The items receiving a unified view were incorporated in the Draft
Recommendation H.12x. Other items are left for further study.

2.3 Transmission coding

2.3.1 Available networks for 384 kbit/s

It was pointed out that there is no immediate plan to provide HO channel in
some countries, thus we need some schemes to obtain TSSI for 6 x B channels at
the terminal if a 384 kbit/s channel is required (the original contribution is
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attached as Appendix 2 of this report). Two solutions are conceivable; use of
H.221 framing in each 64 kbit/s channel or use of training at the start of the
call. A problem was also raised on what would happen in interworking if a
network provides 6xB channels for 384 kbit/s transmission and the other
network provides a HO channel.

The group decided to raise the problem to related CCITT Groups and seek their
advice through Study Group XV.

2.3.2 Forward error correction

Information on two error correcting codes, BCH and Reed-Solomon, was given for
possible inclusion in Draft Recommendation H.12x. The group recognized that
experimental results on whether error resilience approach be practical with
the current motion compensated hybrid coding at 384 kbit/s were awaited. A
suggestion was also made that we need careful consideration from system
aspects point of view. Further study is required.

2.3.3 Transmission clock frequency

A technique was presented to theoretically overcome the problems which arise
from mixed synchronous and asynchronous environments when X.21 64 kbit/s
interface is involved, with the intention that the codec need not distinguish
whether the network is synchronous or asynchronous. Experimental results are
awaited to establish if the idea is practical.

2.3.4 One's density restriction in North American networks

A zero byte replacement method had been proposed. Further considerations on
the possibility of network gateway solution and the relation with other
transmission coding aspects such as.FEC and encryption are required before
reaching a conclusion. '

2.3.5 Value of n

A question was discussed for clarification on whether the codec conforming.to
Recommendation H.12x should operate for all values of n. The group has the
following common understanding;

- Recommendation covers the whole range of n.
The values of n which each codec implements is not the matter of
Recommendation.

A specific operational value of n for a session is determined by the
communication procedure, e.g., AV, 242. _

It is expected that the codec having the maximum value of nl can
operate for all the values from 1 to nl.

2.4 Draft Recommendation H.12x

2.4.1 Transform part specification

In response to the solicitation for the DCT chip design, 10 organizations
provided the group with information on their chips. Based on these
information and the study results concerning the relation between the inverse
OCT mismatch error and required refresh rate, the group agreed to-seek the
approach of defining a baseline transform together with allowable mismatch
error (see Table 1 for comparison of various approaches).
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A provisional specification for the mismatch error was formulated for further
consideration by the group as well as by chip manufacturers. It is expected:
that several existing chip designs may meet this specification.

Since it is more desirable that a unified design is adopted in all the chips
to avoid the mismatch error problem, the group takes actions to stimulate the
development of industry standard; a meeting is planned in May 1988 among OCT

chip manufacturers and contact has already been got with the IEEE Circuit and
System Society. :

2.4.2 Scope of Recommendation H.12x

A proposal was made at the Tokyo meeting (January 1988) that the Specialists
Group should regard operation down to 64 kbit/s as an essential requirement
when drafting Recommendation H.12x for the Blue Book so that it would cover
px64 kbit/s (p=1-30). Considerations for this proposal were customer's need,
service and equipment provider's concern and network availability. After an

extensive discussion on the pros & cons for this proposal, the group reached
the following agreements; :

1) nx384 Recommendation H.12x is put into Blue Book as much as possible at the
final Study Group meeting in April. Remaining part awaiting hardware
experiments should be put into the accelerated procedure in Spring 1989.

2) Full specification of H.12y for mx64 should be sought toward summer 1990,

through steps of "divergence", "convergence" and “verification and
optimization",

3) Considering the concerns expressed in the above proposal that
Recommendation H.12x should not prevent its expandability to bit rates
lTower than 384 kbit/s, some specification of current draft H.12x may be
modified during 1988, provided that the Recommendation H.12x is completed
in spring of 1989 through the accelerated procedure. For the time being
the scope of H.12x will remain as nx384 kbit/s but it is the opinion of 5

European countries that the scope should be extended to include lower bit
rates than 384 kbit/s at point X in Fig. 1.

_ 4
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4) Specific items which have been identified to be requiring such
considerations are as follows at the moment; )

-~ Macro block approach in video multiplex,
- Transform specification if mismatch error is allowed.

If there are any other items, they should be identified at the meeting in

March 1988.

Agreed time table for nx384 and mx64 is shown in Fig. 1.

{TEM 1988 1939 1990
* 4 ) S § L L
nx64 divergence ,  Ccoavergence 'verificatiop/eptinization
(4. 12y)
Study
X384
(H. 12%)
Specialists =¥ — accelerated = accelerated
Group j' procedure procedure
KPXV/LSEXV = = =~
Recommendation | CCITT X
Plenary l |
rovisional Provisional
Blue Book Y Recommendation fecommendation

Fig. 1

This issue was further dealt with at the Hague meeting (March 1988).

Extensively discussed point was whether the concept of ‘px64 kbit/s (p=1-30)"'
could be judged as practical at this stage. European members thought yes,
while American and Japanese members thought no. After discussion, the group
decided to accelerate the study for mx64 kbit/s, recognizing that we lack
supporting study results for coding performance. One round of 'divergence'
phase activities (cf Fig. 1) are requested before the next meeting in
September 1988 so that we will be able to share a common view on this issue at
that time.

2.4.3 Updating Draft Recommendation H.12x

In addition to those items which were confirmed through hardware experiments
or other studies, the group considered inclusion of some items which allow
operation at bit rates lower than 384 kbit/s (see §2.4.3 above) when updating
the draft (COM XV-210-E%).

The outcome is submitted as a separate document (TD 11 ).

2.4.4 Some items.under study but with only a limited number of alternatives

Such items are shown in Appendix 3 of this report.
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2.5 Intellectual property

Statements from participating organizations were collected concerning the time
of patent information disclosure. Based on these statements, the group
reached an agreement that participating organizations advise the Group of
information concerning their patents relevant to nx384 kbit/s and mx64 kbit/s
codec standardization as soon as those patents are applied. In case that new
members join the group, they are requested to follow the same policy and
provide statements.

3. mx64 kbit/s Codec

3.1 Frame structure

The meeting confirmed that the frame structure to be used in mx64 kbit/s codec
conforms to recommendation H.221, based on the discussion results at the
Working Party XV/1 meeting in November 1987.

3.2 Picture format

#Afier discussing the need of multiple formats, the group reached the following
conclusion at the Tokyo meeting (January 1988);

Considering that;

1) Realization of full CIF at mx64 kbit/s is the long term performance target,

2) Nevertheless full CIF operation is not envisaged easy to achieve at the
nearest future with reasonable cost,

3)We are charged to provide timely standards to meet the short/middle term
demand of ISDN users, ’

the group agreed;

1) To specify the following two formats (Note 1) in Recommendation H.12y.

a. Full CIF : 2881ines x 360pels x 29.97Hz*
b. Format smaller than full CIF: 1/4 CIF,
1441ines x 180pels x 29.97Hz* (Note 2),

* This temporal aspect is for further consideration.
and '

2) To provide a mechanism to allow simple best interworking arrangement
between the two formats in order to promote evolution toward the long term
target. Interconnection between different formats is on the basis of
format b.

Notes: 1. The United States expressed the view that they would like to
consider the use of three formats for Recommendation H.12y.
2. Japan stated the need to confirm this point at the next national
committee.



At the Hague meeting (March 1988), Japan and USA proposed that a medium
resolution (4/9CIF) picture format should be added to the above two formats
based on the reservation made in Tokyo (see Notes 1 and 2 above). The
consideration was that it provides the minimum acceptable spatial resolution
for three persons seated side by side and a good spatio-temporal trade-off.
Europe expressed the opinion that this addition of the third format is not
necessary.

After discussion, it was recognized that the crucial question is which of full
CIF or medium resolution format provides more acceptable coding performance
for mx64 kbit/s in the coming few years. This point should be clarified by
carrying out the study.

Consequently the group decided to defer concluding until more simulation works
would be obtained. Members are requested to include this study item in
speeding up the mx64 kbit/s study described in §2.4.2 of this report.

3.3 Coding algorithm study

3.3.1 Test sequences

Inclusion of "Swing" sequence for interactive graphics was agreed in addition
to "Claire", "Salesman" and "Blue Jacket".

3.3.2 Latest achievements

The following achievements were presented as information for the Specia]isis
Group;

- Eyes, nose and mouth identification,

~ Motion compensated prediction with fractional-pel-accuracy,

- Transmission of low pass image in pel domain, estimation of motion
vector, transmission of motion field by transform coding, etc.,

- Macro block,

—~ Adaptive zonal scanning,

-~ Reference Model 5 (see §3.3.3).

3.3.3 Study plan

As a study result in Europe, Reference Model 5 was presented in a complete
document. The group recognized this model forms a good yardstick for the
coming six months study.

The group accepted the Chairman's proposal that coding schemes to be presented
at the next meeting be accompanied by detailed description of the algorithm so
that other parties can verify them.

In order to make the achievements directly comparable at the next meeting and

- 7 -
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to make "convergence" in Fig. 1 easier, rules and action points for the
simulation work were set up.

3.3.4 Outline Draft Recommendation H.12y

The text is submitted as a separate document (TD(3 ).
4, Liaison with ISO

The group recognized the necessity of close liaison with 1S0/TC97/SC2/WG8 in
the following two respects;

-~ Still picture coding to obtain commonality with the motion video
coding for which CCITT SGXV is responsible, since the ISDN users will
wish to communicate both motion imagery and still pictures and
hardware costs can be reduced if as many components as possible are
shared by the various functions of the imaging terminal.

- Motion picture coding to avoid the situation that these two video
coding related groups will deal with the same field and produce
different Recommendations. '

5. Items to be considered by WPXV/1
1) Approval of Draft Recommendations H.12x and H.13x

~ H.12x as in TD I .
~ H.13x as in Annex 2 to COM XY—Z10-E*.

2) Outline Draft Recommendation H.12y as in TD13.
3) Advice for the network availability for the 384 kbit/s channel

~ As described in §2.3.1 and Appendix 2.

END
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Appendix 2

CCITT ' ac. No.%#31]
Specialists Group on Coding for _ Tokyo, Jan.1988
Visual Telephony

Title: Tranemission of 384 kbit/s audig-visual signals in the ISON

Source: FRAG, NL, UK

In this paeper, the problem of trensmission of 384 kbit/s signals
in the ISDN is raised and principal solutions esrve discussed.

The ISON is designed for switching of signals with 64 kbit/s bit
rete. To operate at 6§ x 64 = 384 kbit/s, aspecial means are required.

1. The switching unit itself is capable of handling a sequence of
six 64 kbit/s channelas in a predetermined order without changing
the order from call to call aer during e call (time slot sequence
‘integrity) . At present most switches in ISON do not obey this
requirement., But new switching units with this capability are

" available and snnaunced,

2. The right order of the time slot sequencs is managed by the |
terminals. This solution puts na requirements onto the network.
Two variants can be distinguished: -

2.1 Every 64 kbit/s signal is equipped with a framing structurs,
e.q. according to rec. Y221, where special lndication bits
allaw faor arranging the proper arder of time slots at the
.receiving terminals,

2.2 After call set up, a training sequence is sent ta the receliver,
and the order of time slots is adjusted during this time. After-
wards transmission of audio-vigual information starts. With the
assumption that the switching unit does not rearrange the
sequence during the caell, this scheme can operate properly. It
has to be checked whether this is true or not for all switching
units from verious manufacturers.

Conclusions
Three methods, their advantages and drawbacks havas been presented to

transmit and switch 384 kbit/s signals in the ISON. Further con-
sideration of this subject is sncouraged end prapased.



Appendix 3
SECTIONS OF H.12x WHERE A COMMON VIEW HAS NOT BEEN REACHED

3.2.2 Motion compensation
On the subject of the range of the motion vectors:

European countries proposed that the range of horizontal
and vertical vectors should be +/- 18.

Ja.pan proposed +/~ 15 for horizontal components and +/- 7
for vertical.

On the subject of applicability of motion vectors:

Japan proposed that motion compensation be applied only to
luminance blocks.

The European countries proposed that the possibility of
using vectors. on the colour signals in add:\.tlon to the
luminance be kept under study.

(
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Title: DRAFT RECOMMENDATION H.200: FRAMEWORK FOR RECOMMENDATIONS FOR
AUDIOVISUAL SERVICES  ( PART C6 of THE wixv/| RepoRT)

1. AUDIOVISUAL SERVICES

A number of services are, or will be, defined in CCITT having as their common
characteristic the transmission of speech together with other information

reaching the eventual user in visuval form. This Recommendation concerns a set
of such services which should be treated in a harmonised way; it is convenient
to refer to the members of this set as "audiovisual services" (abbreviated to
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2. HAﬁMONISATION OF AUDIOVISUAL SERVICES

While the various audiovisual services may easily be distinguished in terms of
their user-application, common methods are used for the transport of signals
representing speech, moving or still pictures, and associated
controls/indications, and also telematic auxiliary facilities. The
standardisation process seeks the greatest possible harmonisation of these
common features, confining the distinction to the application layers wherever
possible, in order to:

(a) Maximise the possibilities for 1ntercommunication between terminals
intended for different applications;

(b) Maximise the commonality of hardware and software in the interests of
economies of scale,' The scope for commonality includes: audio and video
input/output parameters, audio and video codecs, the control/indication
set, frame structures and multiplexing, call control procedures (including
multipoint).

The embodiment of this harmonisation policy will be a consistent set of
Recoemendations, consistent in the sense that all members of the set take into
account all other members.
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3. PURPOSE OF THIS RECOMMENDATION

The purpose of this Recommendation H.200 is to define the set that shall be
consistent. In fulfilling this function it is important to distinguish, at a
given time, between Recommendations and draft Recommendations.

Recommendations are members of the set by virtue of their consistency with
other adopted members of the set: these are listed in Annex 1 to this
Recommendation. It is of course necessary to ensure continued consistency
when amendments are introduced.

Draft Recommendations range from mere titles or outline contents through
varying stages of maturity to a stable final draft. As many different
intended members of the H.200 set are developed in parallel to ensure
consistency they should be treated as "provisional" members of the set.

2

2P0 shall have a stabte pant:iﬁaﬁ;_~_f

#nded set for pim

4. TFRAMEWORK

Recommendations in the H.200 set are arranged in three main sections:

Service Definitions - these specify the service as seen by the user, including
basic service, optional enhancements, quality, and intercommunication
requirements, together with operational aspects; technical implementation
methods are taken into account but not defined herein.

Infrastructure -~ this section includes all the Recommendations which are
applicable to two or more distinct services: these encompass network
configuration, frame structures, control/indications,
communication/intercommunication, and audio/video coding. The
“infrastructure" includes this generality of signals which flow on
unrestricted digital bearers on established network connections - it does not
include the methods of call establishment and control, orchestrated by signals
outside these bearers. :

Systems and Terminal Equipment - this section deals with the technical
implementation of specific services: it therefore includes service-specific
equipment for the application layer, and draws upon the infrastructure
recommendations to identify the detailed processes required for the particular
service. :

A network aspects section is also proposed, to cover those matters which are
particular to AV services but, involving out-of-band signals, do not come
-within the scope of the infrastructure section above.

@ The Gt of poad set members Gicludling provivsad Soms cloes nat form port o H.200,
bt 1200 should Lo updlated 6 e Jubure S5 diclucde, neco membes of e set Fermally
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5, LIST OF AUDIOVISUAL SERVICES COVERED

The following audiovisual services shall be included in the harmonised set:

-~ Narrowband videophone (1 and 2 x 64 kbit/s under study)

- Broadband videophone (a teleservice for broadband ISDN)

-~ Narrowband videoconferencing {(n x 384 kbit/s and m x 64 kbit/s under
study)

- Broadband videoconferencing (a teleservice for broadband ISDN)

- Audiographic teleconferencing

- Telephony (a degenerate case of an AV service, included for
intercommunication purposes)

- Telesurveillance

The following audiovisual services are in the process of being defined, and
consideration should be given to their inclusion in the set for either of the
reasons given in section 2 above.

- Video mail

- Videotex (including pictures and sound) .
—~ Video retrieval

— High resolution image retrieval

- Distribution services.
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PART C.4 - DRAFT RECOMMENDATION H.221

FRAME STRUCTURE FOR A 64 KBIT/S CHANNEL IN AUDIOVISUAL TELESERVICES

Introduction

The purpose of this Recommendation is to define a frame structure for
audiovisual teleservices in a single 64 kbit/s channel which makes the best use
of the characteristics and properties of the audio/video encoding algorithms, of
the transmission framing-structure and of the existing CCITT Recommendations. It
offers several advantages:

- It takes into account CCITT Recommendations such as G.704,
X.30/1.461, etc. It may allow the use of existing hardware or
software. -

- It is simple, economic and flexible, It may be implemented on a

simple microprocessor, using well known hardware principles.

- 1t is a synchronous procedure. The exact time-of a configuration
change i{s the same in the transmitter and the receiver.
Configurations can be changed at 20 ms intervals.

- It needs no return link, since a configuration is signélled by a
repeatedly transmitted codeword.
- It is very secure in case of transmission errors, since the BAS
is protected by a double error correcting code.
in the
- It allows the control of a higher multiplex coné(;;racion, into
which the basic 64 kbit/s channel is inserted (case of
n x 64 kbit/s multimedia services as videoconference).
’ : ke such
‘e It can be used to derive octet synchronization in networks where
this is not provided by other mears.
- It can be used in multipoinc configurations, where no dialogue is
needed to negotiate the use of a data channel.
- It provides a variety of data bic-rates (from 6.25 bit/s up to
64 kbit/s) to the user.
1. Basic principle

The 64 kbit/s channel is structured into octets transmitted at 8 kHz.
The eighth bit of each octet conveys a sub-channel of 8 kbit/s. This sub-
channel, called Service Channel (SC), provides end-to-end signalling and
consists of three parts (see Figure 1):

- Frame Alignment Signa)l (FAS). This signal structures the
64 kbit/s channel into frames of 80 octets each and multiframes
(MF) of 16 frames each. Each multiframe is divided into eight
2-frame submultiframes (SMF). In addition to framing and
nultiframing information, control and alarm information may be
inserted, as well as error check information to control end-to-
end error performance and to check frame alignment validity.

(2767)
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The FAS can be used to derive octet timing when it is not
provided by the network.

-

- Bit-rate allocation signal (BAS).

This signal allows the transmission of codewords to describe the capability
of a terminal to structure the residual 62.4 kbit/s capacity in varjous
and to command a receiver to dewmultiplex and make wse of +he

Copgtituent sitnals £ such

structures; if other 64 kbit/s channels are associated, as in the case of n x
64 kbit/s services (eg, videoconference, videophone), this association may
also be defined.* ) _

Note - For some countries having 56 kbit/s channels, the net
available bit rates will be 8 kbit/s less.

ways,

- Application channel (AC). This channel allows transmission of
binary information or the insertion of message type data
channel(s) (e.g. for Telematic information) at up to 6400 bit/s.
A minimum required Command and Indication (C&I) channel should be
provided and defined as part of the application channel (for
further study). The remaining bit rate for the application
channel may be added to the sound data or video channel. In this
context, compatibility problems among audio/visual services
should be considered.

The remaining 56 kbit/s capacity (with fully reserved application
channel), carried in bits 1-7 of each octet, may convey a variety of signals
within the framework of a multimedia service, under the control of the BAS and
possibly the AC. Some examples follow:

- voice, encoded at 56 kbit/s using 'a truncated form of the PCM of
CCITT Recommendation G.711 (A-law or mu-law);

- voice, encoded at 32 kbit/s and data at 24 kbit/s or less;

- voice, encoded at 56 kbit/s with a bandwidth S50 - 7 000 Hz (sub-
' band ADPCM according to CCITT draft Recommendation G.722). The
coding algorithm is also able to work at 48 kbit/s. Data can then
be dynamically inserted at up to 14.4 kbit/s;

- still pictures coded at 56 kbit/s;
- data at 56 kbit/s inside an audiovisual session (e.g. file
transfer for communicating between personal computers);
- sound and video sharing the 56 kbit/s eapacity.l
2. me_a é t

2.1 General

An 80-octet frame length produces an 80-bit word in the Service
Channel. These 80 bits are numbered 1-80. Bits 2-8 of the Service Chamnel in
every even frame contain the frame alignment word (FAW) 0011011l. These bits are
completed by bit 2 in the succeeding odd frame to form the complete Frame
Alignment Signal (FAS).

(2767)
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So a pattern similar to the one in CCITT Recommendation G.704 is used
(see Figure 2).

2.2 Multiframe structure

Each multiframe contains 16 consecutive frames numbered 0 to 15 divided
into eight submultiframes of 2 frames each (Figure 3). The multiframe alignment
signal is located in bit 1 of frames 1-3-5-7-9-11 and has the form 001011, Bits
1 of frames 8-10-12-13-14-.15 are reserved for future use. Their value is
provisionally fixed at O.

Bits 1 of frames 0-2-4-6 may be used for a modulo 16 counter to number
multiframes in descending order. The least significant bit is transmitted in
frame 0, and the most significant bit in frame 6. The receiver may use the
multiframe numbering to determine the differential delay of separate 64 kbit/s
connections, and to synchronize the received signals. The use of an additional

reserved bit to turn on and off the counting procedure is for further study. I
A in frame 8 |
2.3 and ove o ame a ent

Frame alignment is defined to have been lost when three consecutive
frame alignment signals have been received with an error.

Frame alignment i{s defined to have been recovered when the following
sequence is detected'

-

- for the first time, the presence of the correct frame alignment
word; N

- the absence of the frame alignment signal in the following frame
detected by verifying that bit'2 is a 1;

- for the second time, the presence of the correct frame alignment
word in the next frame.

When the frame alignment i{s lost, bit 3 (A) of the next odd frame is
set to 1 in the transmit direction.

<
B Y
2.4 ove ame al e
eeded
Multiframe alignment is useérto validate the Bit-rate Allocation Signal ll
(see § 3). The criteria for loss and recovery of multiframe alignment described

below are provisional.

Multiframe alignment is defined to have been lost when three
consecutive multiframe alignment signals have been received with an error. It is
defined to have been recovered when the multiframe alignment signal has been
received with no error in the next multiframe. When multiframe alignment is
lost, even when an unframed mode is received, bit 3 (A) of the next odd frame is

set to 1 in the transmit direction. It is reset to 0 when multiframe alignment
is regained again.

2.5 ocedu to _recove ctet timin o ame a e

When the network does not provide octet timing, the terminal may
recover octet timing in the receive direction from bit timing and from the frame
alignment. The octet timing in the transmit direction may be derived from the
network bit timing and an internal octet timing.

(2767 I£ {rame a,lijnmenf s achieved, but multiframe
alignment cannot be achieved, then frame Qlijnme'n'f‘
Should be Souyln‘ at another Pos({ion.
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2.5.1 General rule

The receive octet timing is normally determined from the FAS position.
But at the start of the call and before the frame alignment is gained, the
receive octet timing may be taken to be the same as the internal transmit octet
timing. As soon as a first frame alignment is gained, the receive octet timing
is incticialized at the new bit position, but it is not yet validated. It will be
validated only when frame alignment is not lqst during the next 16 frames.

2.5.2 Particular cases

a) When, at the initiation of a call, the terminal is in a forced
reception mode, or when the frame alignment has not yet been

gained, the terminal may temporarily use the transmit octet
timing.

b) When frame alignment is lost after being gained, the receive

octet timing should not change until frame alignment is
recovered,

c) As soon as frame and multiframe alignment have been gained once,
the octet timing is considered as valid for the rest of the call,

unless frame alignment is lost and a new frame aligmment is
gained at another bit positien.

d) When the terminal switches from a framed mode to an unframed mode
(by means of the BAS), the octet timing, previously gained, must
be kept.

e) Vhen a new frame alignment is gained on a new position, different

from that previously validated, the receive octet timing is
reinitialized to the new position but not yet validated and the
previous bit position is stored. If no loss of frame alignment
occurs in the next 16 frames, the new position is validated;
otherwise the stored old bit position is reutilized.

2.5.3 e a e

Two methods may be used: sequential or parallel. In the sequential
method, each of the eight possible bit positions for the FAS is tried. When FAS
is lost after being validated, the search must resume starting from the
previously validated bit position. In the parallel method, a sliding window,
shifting one bit for each bit period, may be used. In that case, when frame

alignment i{s lost, the search must resume starting from the bit position next to
the previously validated one.

2.6 esc o the CRC4 procedure

In order to provide an end-to-end quality monitoring of the 64 kbit/s
connection, a CRC4 procedure may be used and the four bits Cl, €2, C3 and C4
computed at the source location are inserted in bit positions 5 to 8 of the odd
frames. In addition, bit 4 of the odd frames, noted E, is used to transmit an
indication about the received signal in the opposite direction whether the most
recent CRC block has been received with errors or not.

When the CRC4 procedure is not used, bit E shall be set to 0, and bits
Cl, C2, C3 and C4 shall be set to 1 by the transmitter. Provisionally, the

(2767)
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receiver may disable reporting of CRC errors after receiving eight consecutive
CRCs set to all 1s, and it may enable reporting of CRC errors after receiving
two consecutive CRCs each containing a 0 bit. (This method of enabling and
disabling CRC error reporting must be verified and is for further study.)

2.6.1 Computation of the CRC4 bits

The CRC4 bits Cl, C2, C3 and C4 are computed from the whole 64 kBit/s
channel, for a block made of two frames: one even frame (containing the FAW)
followed by one odd frame (not containing the FAW). The CRC4 block size is then

160 octets, i.e. 1280 bits, and the computation is performed 50 times per
second.

2.6.1.1 Multiplication-division process

A given Cl-C4 word located in block N is the remainder after
multiplication by x* and then division (modulo 2) by the generator polynominal
x' + x = 1 of the polynominal representation of block (N-1).

When representing contents of a block as a polynominal the first bit in
the block should be taken as being the most significant bit. Similarly Cl is
' defined to be the most significant bit of the remainder and C4 the least
significant bit of the remainder. . -

This process can be realized with a four stage register and two
exclusive-ors.

2.6.1.2 Encoding procedure ’ .

1) " The CRC bit positions in the odd frame are initially set at zero,
' {.e. Cl =C2=~C3 =C4 =0,

11) The block is then acted.upon by the mﬁltiplicatlon-division
. process referred to above in 2.6.1.1.

{11) The remainder resulting from the multipllcifion-division process

is stored ready for insertion into the respective CRC locations
of the next odd frame. :

Note - These CRC bits do not affect the computation of the CRC bits of the next
block, since the corresponding locations are set at zero before the
computation.-

.

2.6.1.3 Decoding procedure

1) A received block is acted upon by the multiplication division
process, referred to above in 2.6.1.1, after having its CRC bits
extracted and replaced by zeros.

ii) The remainder resulting from this multiplication-division process
is then stored and subsequently compared on a bit-by-bit basis
with the CRC bits received in the next block.

iii) If the decoded calculated remainder exactly corresponds to the

CRC bits sent from the encoder, it is assumed that the checked
block is error-free.

(2767)



N

(2757}

| / /
T D D
- 17— ’ /

COMAVR 25(C)-E

2.6.2 Consequent actions

2.6.2.1 Action on bit E

Bit E of block N is set to 1 in the transmitting direction if bits
Cl-C4 detected in the most recent block in the opposite direction have been

found in error (at least one bit in error). In the opposite case, it is at
zero.

2.6.2.2 Monizoring for incorrect frame aliznment

In case of a long simulation of the FAW, the CRC4 information can be
used to re-invite a search for frame alignment. For such a purpose, it is
possible to ccunt the number of blocks CRC in error within 2 s (100 blocks) and
to compare this number with 89. If the number of CRC blocks in error is greater
than or equal to 89, a search for frame alignment should be re-initiated,

These values of 100 and 89 have been chosen in order that:' '

- for a random transmission error rate of 10~%, the probability of
incorrectly re-initiating a search for frame alignment because of
89 or more blocks in error, should be less that 10-*,

In case of simulation of frame alignment, the probability of not
re-initiating a search of frame alignment after a two second
period should be less than 2.5%.

2.6.2.3 Monitoring for error performance "

The quality of the 64 kbit/s connection can be monitored by counting
the number of CRC blocks in error within a period of one second (50 blocks). For
instance, a good evaluation of the proportion of seconds without errors as
defined in CCITT Recommendation G.821 can be provided.

For information purposes, the following propositions of CRC block in
error can be computed for randomly distributed errors of error rate Pe:

Pe 1073 104 10-3 10°¢ 10-7

Proportion of CRC
blocks in error 70% 12% 1.2% 0.12% 0.012%

By counting the received E bits, it is possible to monitor the quality

of the comnection in the opposite direction.

3.

Bit-rate allocation signal (BAS) and switching between configurations

The bit-rate allocation signal (BAS) occupies bits 9-16 of the Service

Channel in every frame. An eight bic BAS code (b,, b,, b;, by, b,, by, bs, b;)
istffeenpanéeé-by eightlijséey bits (py, Pys» P2+ Pas Pss Pss Pso p,)Tyhe===£hs ”

Complem ented

evror correction

Lto imPlemen‘f o



(16,8) double error correcting code, is==sppiied. This error correcting code is
obtained by shortening the (17,9) cyclic code with generator polynominal:

gx) = x% + x7 +x8 +x' +x2 +x+ 1.,

. cerrer correclion
The bits are calculated as coefficients of the remainder

polynominal in the following equation:
PoX’ + PixX® + px® + paxt 4 Pk 4+ psx® 4 pex + Py
= RES;(y)[bgx?3 + byxi* + byx13 + byxl2 + bxl! + byx!? +
bex® + byx?]

where RES_ ., [£(x)] represents the residue obtained by dividing f(x) by g(x).

arror correction j—sen‘f _sent

e BAS code is Yaldoested ip the even numbered frame, while the as-
sociated pamidsy bits are »>becsted in the subsequent odd numbered frame. Each
bit of BAS code or thefpttity is transmitted in the following order to avoid

emylation of the frame/2lignment signal;
error Correcélan

Bit position Even frame 0dd frame

9 b p

10 bg p?

11 bz Po

12 b Py

13 b5. P3

) . bg L Ps

15 bG Pg . .
16 b .. P’ i

The decoded BAS value is valid if :

- the receiver is in frame and multiframe alignment, and

= the FAS in the same submultiframe was received with 2
or fewer bits in error.

Othervise, the decoded BAS value is ignored. When the receiver actually looses
frame alignment, it should undo any changes caused by the three previously
decoded BAS values and revert back to the state determined by the fourth
previously decoded BAS value,

)

TD S&
B=e/
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The encoding of BAS is made in accordance with the attribute method.

The first three bits (bo, by, b2) represent the attribute number,
which describes the general command or capability, and the next five bits

(b3, by, bg, b6’ bT) identify the specific command or capebility. The
following attributes are defined :

000 Audio Coding Command : values defined in Annex 1.
001 Transfer Rate Command : values defined in Annex 2.
010 Video and Other Command : values defined in Annex L.

011 Data Command : values defined in Annex 5.
100 Terminal Capability : values defined in Annex 3.

Annex 1 defines a number of Modes, according to the audio coding type and bit
rate. Since a validated value of BAS command code applies to the next

submultiframe, a change in configuration can occur sstmsubmuitifognimpgboambluay
4wy every 20ms. This applies equally to the use of video and data command
BAS, contrelling sub-modes of various configurations of the remaining .
capacity.

When the incoming bit A (see section 2,3) is set to 1,
the distant receiver is not in multiframe alignment and will not
immediately validate a new BAS value.

Capability BAS require a response from the distant terminal
and should not be sent unnecessarily when the incoming signal is unframed.

See draft Recommendations G,T2Y -and-AlL.2La for further
information on signalling procedures.



4, lication channel (AC ’

It occupies bits 17-80 of the Service Channel in each frame, providing
a user available bit rate of 6.4 kbit/s. According to the application, different
kinds of information may be inserted herein. In particular, information
concerning forward error correction or end-to-end encryption which both depend
on the application, could take place in the Application Channel.

The AC may be used to convey a message channel conforming to the OSI
protocols where appropriate. With this message channel, a transport and a
session protocol may be used to control the use of audio and data channels. For

example, once the command/response procedure has agreed to open a connection, if
necessary the BAS is used to adjust the capability available for data.

Examples for the use of AC are given in Appendix 1.

Section 5: "Access to Non-Audio Information Within Bits 1-7¢

Use of attribute (000) according to Annex 1 provides for the static or
.dynamic allocation of “data channels" of up to 56 kbit/s capacity; in some
applications, it may be desirable to combine the Application Channel with the

data channel in order to have a single user-data path, of capacity up to 62.4
kbit/s.

Unless BAS codes (010), (011) are used to direct otherwise, the “data channel"
is treated as 2 single stream of non-video information; in this case access
may be realised according to standardised procedures (eg, I461, 1462, Ideslzz
O ETAR—== Data is transmitted in the order received from the Data
Terminal Equipment or Data Terminal Adapator. ’

In the presence of a non-zero video command BAS (010} the datz channel is
assigned to moving picture information, except that some part may be ’
subtracted for other date purposes by application of a non-zero data command
BAS (011). ’ T
Bit number l
1 2 3 A 5 [ 7 8 :
I Octet number

S s S S S S S FA§ é

u u u u u u u

b b b bl b b b S

c c Cc c c c c

h h h h h h h 17

ajJalalajalaija .

n n n n n n n .

ninlnjinininin .

e e e e e e e AC .

1l l 1 1 1 1 { .

SEARARARARAE ;

80
FIGURE 1
ame structu

FAS: Frame Alignment Signal (Note 1)
BAS: Bit-rate Allocation Signal
AC: Application Channel

Note 1: The block termed as FAS also contains information other than that used
for frame alignment.
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SUCCESSIVE Bic # 1 2 3 4 5 6 7 8
FRAMES
Even frames. (those 0 o] 1 1 0 1 1
containing FAW) Note 1 Fraxfxe Align.menf Word
0dd frames 1l A E l Cl l c2 l Cc3 c4
Note 1|Note 21dNoze 3 Note &

FIGURE 2

Assignment of bits )-8 of the Service Channel in each frame

Note 1 - See section 2.2 and Figure 3

Note 2 - Bit used to avoid simulation of FAW by a frame-repetitive pattern

Note 3 - A - Loss of either frame or multiframe alignment indication
: (0 - alignment 1 = loss) -
Note & - The use of bits E and C1-C4 is described in section 2.6,
Sub- Bits 1 to § of the Service Channel
Multi-{Frame in every fram

Frame 1 2 3 4 5 6 7 8
0 Nl 0 o 1 1 0 1 1
SMF 1 1l 0 1 A E Cl Cc2 c3 Cs
2 N2 0 4] 1 1 0 1l 1
SMF 2 3 0 1 A E €1 cC2 ci ci

4 N3 0 0 1 l .0
SMF 3 5 | 1l A E Cl c2 Cc3 C4
3 Ny 0. 0 1 1 0 1 1
SMF 4 7 0 1 A € Cl €2 €3 C&
Multiframe 8 NS 0 1] 1 1 -0 1 1
. | SMF S 9 ! 1 A E €l €2 €3 Ca
10 Rl 0 0 1 1 0 1 1
SMF61 11 i 1 A E Cl €2 C3 CcCa
SMF 7 12 R2 8] 0 1 1 (s] 1 1
13 R3 1 A E cl c2 c3 Cs
14 TER e} 0 1l 1l 0 1 1l
SMF 8| 15 RY 1 A E €1 c2 C3 CcCa&

FIGURE 13
(o] - o t [o3 nne
ame a mu e

Rl-Rli': Reserved for future use - Provisionally.set to 0
A, E, Cl-C4: As in Figure 2.

NI =NY: UWsed for mulliframe number

Annexes: 3

gaction 2.2,

ing as Jest.ribea' in
Set to O while” numberia

is tnactive.

NSt Reserved Hfor an indicator of whether multiframe
nu.mberihj Is active or jpactive. Cuvrentl, sct 4o O.

(2767)§

and act on the ?ncom’nj gianal. Hhevwise It is set & O.

TEA! The terminal eﬁui
fevmin&(e;uipm"

worT alarm is set to | while an i(nterna

4

fault exists such €hat it annotreceive
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ANNEX 1

(to draft Recommendation H.221)

ttribute 000 used for BAS encodin = :

~ by=b,

/“‘!%' b7

Attrivute [1Aazizin. velu Mezning
Bits s=3xy| EBiis X=% gERAg
600 Audio 000ca "Neutralised channel”(the 62.4 kbit/s
coding user data are unused)
command 8861 PCM G.711 (truncated to 7 bits) 2Note lg
Note 2
sSool 0 A law; data at O or 6.4 kbit/s Mode OF
Sooll u law; data at O or 6.4 kbit/s Mode OF
so0001 32 kbit/s ADPCM oy 3.4 +  (Note 3)
data at -€or &% kbit/s
£8%. 64 kbit/s unframed mode (Note &)
00100 PCM Alaw Mode O
o001 01 PCM u law Mode O
00110 SB-ADPCM G.722. Mode 1
(Note 5)
0011l 0 kbit/s; data at 64 kbit/s Mode 10
= variable bitrate audio coding
$1000 6.722 56 kbit/s; data at O
or 6.4 kbit/s Mode 2
giool G.722 48kbit/s; data at 8 or
.14.4 kbit/s Mode 3
St 010 -
‘... ) Reserved for dudio coding at
S1110 ; bit rates less than 48 kbit/s (Note 6)
Si111 0 kbit/s; data at 56 or
62.4 kbit/s Mode 9
(Note 7)
10000 Free
101xx Free
Note 1 - The 8th bit is fixed to 0 in the audio PCM decoder.
Note 2 - The S bit set to 1 indicates that the Application Channel is merged

with the data channel to form a single user-data path. The method for merging
the two channels is shown in Figure Al for the 14.4 kbit/s case.

Note 3 - The coding law and respective place of data and audfo in each byte of

the 64 kbit/s channel is under study,

Note 4 - Attribute values 00lxx imply the switching to an unframed mode. In the
receive direction, reverting to a framed mode can only be achieved by recovering

frame and multiframe alignmenc, which might take up to 2 multiframes

(i.e. 320 ms).
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Note 5 - The allocation of bits in each byte of the 64 kbit/s channel is as

follows:
Audio bit-rate 1 2 3 4 5 6 7 8
64 kbit/s H H L L L L L L
56 kbit/s H H L L L L L 8 8 = Service channel
H = High band audio
48 kbit/s H H L L L L D § L =Lowband audio
D = Data channel

Bit-rates of 56 and 48 kbit/s are respectively modes 2 and 3 of

Recommendation G.722,

. Yo ~
Note 6 - Audio coding bit-rates of,ﬁ0:32-2h-25-8 kbit/s require further study. il

Note 7 - The whole of the 56 (or 62. &) kbit/s is used for data and the audio

channel s not available.

Number Octet

Bit
1 3

1

2
« | FAS

8

9
* | BAS

16
' 17 18
19 20
143 | 144
FIGURE Al

Nucber

Prad Gunp G
Q¢ 100N e s D00 ¢ Ny
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(to draft Recommendation H.221)

Attribute 001 used for BAS encoding fpsmsesteiemal—mail_ooy

(2767)

Attribute Attribute value
Bits $=H Bits ¥i=i& Meaning
bo— by by = by
001 Transfer 00000 ] 64 kbit/s .
Rate 00001 64 kbit/s (audio) + 64 kbit/s
d —> (data/video) »
Comman 01010 384 kbit/s: 64 (audlo) + 320 (video)
01011 64 (audio) + 256 (video)
+ 64 (data)
01100 768 kbit/s: 64 (audio) + 704 (video)
01101 . 64 (audio) + 640 (video) _
+ 64 (data)
01110 1152 kbit/s: 64 (audio) + 1088 (video)
01111 64 (audio) + 1024 (video)
i + 64 (data)
10000 1536 kbit/s: 64 (audio) + 1472 (video)
10001 64 (audio) + 1408 (video)
. + 64 (data)
10010 1920 kbict/s: 64 (audio) + 1856 (video)
10011 64 (audio) + 1792 (video)
- + 64 (data)
00010 b4 kbit/s (audio) + G4 kbit/s (datefyidec)

treated as a s;njle 128 kbitss
Ch&ﬂﬂelo

.

amem,

|
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BAS ercodinsa
1.

—b, -~ bz /— b2 - o
At:tribut:e/
Attribute 1 value Meaning
Bits 9=33V | Bits =36
100 00000 Neutral (Note [) -
Terminal 00001 G.72y Type O - A law  (Note 2)
Capability 00010 G.72y Type 0 - mu law
00011 G.72y Type 1 - G.7222
00100 G.72y Type @ - G.722 + data
00101 2 -
) Reserved for awudio capa b litTes
00110 )
00111 Reserved for national use )
T oleoo Non -standard video ca.rabil-"éj (Note 3)
o 1001 )
coso } Reserrved ‘roY video apabili‘l‘“l’cs
otrli0
| ol Rese¥ved for hnational wuse
loooo Non - standord Sys{'em ca_)oa,bilifz(hlofe 3)
IOOOI 208 ‘t'd.hS'F@t‘ ra'('c_ c‘a.ra,'o!'lt J(Na{'e’ -’-D
’ 00 |0 33 " " " n
lootl 4B " 2 ” v
jolo 0 o n " " 1
16 ,o ' é 8 " 2 /4 "
totto Reser ved -For transter r4+€ copa. "”'ﬁ
Jott | Reserved for nationa( use 9
1 liooe 300 bit/s date ca pa bi (i‘f']' (note
ltool 1200 " r " ”
11610 | 2400 - "
1ot Ye¢oo o "
Il 100 tdoo0 b " ’ "
ftiol gooo " " "
Iti1o | 900 * " ” 1
L Ul 14400 " y " o
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Note 1 - The neutral value indicates no change in the current capabilities of
:the terminal.

‘Note 2 - Types O, 1 and 2 are defined according to Recommendation G.72y
section 2.

Type O terminal can work in mode 0 (PCM) only.

Type 1 terminal preferably works in mode 1 (G.722) but is able to work
in mode 0.

Type 2 terminal preferably works in mode 2 (G.722 + H.221) but is able
to work in modes 1 and O.

Note 3 — If sent (additional), an improved video algorithm decoding
or whole system capability is indicated; it is specified
elsevhere,

Note 4 - A capability to use several B channels implies the
capability to use fewer channels.

Note 5 - A data capability specified only one rate; if multiple rates
are possible the capabilities are sent individually.
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FecommPacga>ion

(to dvaid

g

CAilvibe Fe 010 tiers Loy PAL encodire

. Altribute A'(‘fh;bw{-e "

. value .
' BI-['S Do—bL VBI.‘LS bs" b7 [\ Can,l‘i
: olo ‘ 00000 No ViJeo; video Sw?i‘&éeﬁ OFF
: sr mx6d kbit/s
Vid eo ooool Standavd video w
and ovolo Vides ON, using ZmFyoUea( a{7ariﬁ,m

Other ovoll Qtandard ypideo to Rec. H.+2¢
Command Ceo . 261

Transfer 4o non-standard: system
MOJCA




BruNE x

('fr" clyad Re corer Fave, At o HoZZJ)

A‘/{rbu‘!{’ J R u Sz ’(97 /3,[)5 é_‘yrr"—.‘ ";‘l
|p{} .‘l, +C A{‘{'Hbu"P =
g value Meaning
D bo— by | Ri1s by- k,
‘ _ 00000 No Data; Data switched OFF
oll
0000} 300b/s in AC assignsd to Data (Bit 8 of last three octets in ecch Jreme;
Date. . . '
00019 1200b/s in AC assigned to Data {(Bi1 8 of las:t (12 octets in_ eack frame)
COMMnd 00011 4800b/s in AC assigned to Data (Bit 8 of last 4§ octets in each frame
00100 6400b/s in AC assigned to Data (whole of AC) ‘
nHolo} 8000b,’s assigned to Data (Bit 7 )
sollo 9600 b/s assigned 13 Data (Bit'7 + Bit & of last 16 )
601" | 14.4Kb/s assigned'to Data (Bir 7+ AC) octels tn cach frame
a0
o0 . :
'o.too Reserved {or cow rriunita:t‘lhg ‘l'ke sdeatus
lol | of the dade termival i‘zZq,[}om.en-t‘ interfaces
Y- X -4 ° )
Wil | Vaviable rate datas Dada switched ON (el
. th
Note 1. W hen video Is switfched on, <

en{l re

variable deta 'Calpacit’}« is wused

{ok V;J€Oo
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APPENDIX 1
(to draft H.221)

) Examples for the use of the application channel
1. Binarv information

Ezch bit of the applicatien channel may be used to convey the
information oI a 100 bit/s channel, repeatad 100 times per second. If odd and
even frames zr:z identified, each bit may carry the 150 Hz bit/s channels. If
multiframing is used, each bit may carry the information of 16 channels, each at
§.25 bit/s.

An example of this kind of information is, in teleconference, the use
of a bit to synchronize the encoder clock on the receive clock, or to indicate
the microphone number, or to signal the use of the graphics mode, etc...

2. Svnchronous message-type channel

As each bit of the application channel represents a bit-rate of
100 bit/s, any synchronous channel working at n x 100 bit/s may be inserted in
the application channel. An example {s, in videoconference, the message channel
at 4 kbit/s which is used for multipoint management.

Another possibility is the insertion of data channels at one of the
bit rates defined in CCITT Recommendation X.1l, according to CCITT Recommendation
X.30/1.461: "Support of X.21 and X,21bis based DTEs by an ISDN". The present
frame structure is consistent with the X.30/I1.461 frame structure in a double
way:

- it has the same length (80 bits by bearer channel at 8 kbit/s);

- it needs 63 bits per frame (17 bits are used for framing
information not to be transmitted), which fits into the 64 bits
available in this frame structure.

3. ; u age- ha

In case of asynchronous terminals, X.l bit-rates are relevant, too, The
applicable standard is the ECMA standard ECMA-TAxx "Bit-rate adaption for the
support of synchronous and asynchronous terminal equipment using the V-Series
interfaces on a PSTN". This standard also uses the same 80-bit: frame structure
as X.30/1.461 mentioned above. The application channel will therefore allow
adoption of this ECMA standard if needed.

4. o ection _and en tio

When needed, forward error correction and encryption information may be
transmitted in the application channel. The bit-rate and the protocol to be used
will depend on the application.

(2767}
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Draft Recommendation H. 3=

Frame Structure for 384-[970 kbit/s Channels in Audiovisual Teleservices
1. Scope
This recommendation provides a mechanism to multiplex multimedia signals such
as audio, video, data, Control & Indication etc. for audiovisual teleservices
using an nx384 kbit/s (n=1-5) channel.

2. Basic Structure

The multiplex structure is based upon multiple octets transmitted at 8 kHz as
in Recommendation I.431.

An nx384 kbit/s channel consists of 6xn timesliots of 64 kbit/s (see Fig. 1).
The first 64 kbit/s timeslot has a frame structure conforming to
Recommendation H.221, containing Frame Alignment signal (FAS), Bit rate
Allocation Signal (BAS) and Application Channel (AC).

3. BAS Codes

Particular codes for allocating audio, video and data signals in an nx384
kbit/s channel are given in Fabde——Fimmew=% to Recommendation H.221 for
Attribute '001°', Annex 2

4, Data Transmission

A 64 kbit/s data channel can be allocated to the fourth timeslot in the nx384
kbit/s channel if controlled by the corresponding BAS code.

Provision of more than one 64 kbit/s data channels is for further study.
5. Bit Assignment in Application Channel
Application Channel conveys Control & Indication Signals, message channel,

etc. for audiovisual teleservices using nx384 kbit/s transmission. Bit
assignment is under study.

END
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Figure 1/H.¥= Frame structure for nx384 kbit/s audiovisual teleservices
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DRAFT RECOMMENDATION H. &2

CODEC FOR AUDIOVISUAL SERVICES AT nx384 kbit/s

Contents

. Scope

Brief Specification
Source Coder :
Video Multiplex Coder
Video Data Buffering
Transmission Coder

The CCITT,
considering
that there is significant customer demand for videoconference service;

that circuits to meet this demand can be provided by digital transmission
using the HO rate or its multiples up to the primary rate;

that ISDNs are likely to be available in some countries that provide a
switched transmission service at the HO rate;

that the existence of different digital hierarchies and different television
standards in different parts of the world complicates the problems of
specifying coding and transmission standards for international connections;

that videophone services are 11ke1y‘to appear using basic ISDN access and that
some means of interconnection of videophone and videoconference terminals
should be possible;

that Recommendation H.120 for videoconferencing using primary digital group
transmission was the first in an evolving series of recommendations;

appreciating

that advances are being made in research and development of video coding and
bit rate reduction techniques which will lead to further recommendations for
videophone and videoconferencing at multiples of 64kbit/s during subsequent

study periods, so that this may be considered as the second in the evolving

series of recommendations;

and noting

that it is the basic objective of CCITT to recommend unique solutions for
international connections;

recommends

that in addition to those codecs complying to Recommendation H.120, codecs
having signal processing and interface characteristics described below should
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be used for international videoconference connections.

Note 1: Codecs of this type are also suitable for some television services
where full broadcast quality is not required.

Note 2: Equipment for transcoding from and to codecs accord1ng to
Recommendation H.120 is under study. ;the obgzelive 1is

Note 3: It is recognised that iEEEEEﬁﬁ&ﬁﬂ&;aiLto provide interworking between
nx384 kbit/s codecs and mx64 kbit/s codecs as defined in the H series

Recommendations. Interworking will be on the basis of mx64 kb1t/s.
where the values of m are under study.

1. Scope

This Recommendation describes the coding and decoding.methods for audiovisual
services at the rates of nx384 kbit/s, where n is 1 to 5. Possible extension
of this scope to meet the objective in Note 3 above is under study.

2. Brief Specification

An outline block diagram of the codec is given in Figure 1.

2.1 Video input and output

"To permit a single recommendation to cover use in and between 625 and 525 line
regions, pictures are coded in one common intermediate format. The standards
of the input and output television signals, which may, for example, be
composite or component, analogue or digital and the methods of performing any
necessary conversion to and from the intermediate coding format are not
subject to recommendation.

2.2 Digital output and input

Digital access at the primary rate of 1544 or 2048 kbit/s is with vacated
timeslots in accordance with Recommendation I.431.

Interfaces using ISDN basic accesses are under study. (Recommendation I.420)
2.3 Sampfing frequency

Pictures are sampled at an integer multiple of the video line rate. This
sampling clock and the digital network clock are asynchronous.

2.4 Source coding algorithm

A hybrid of inter-picture prediction to utilize temporal redundancy and.
transform coding of the remaining signal to reduce spatial redundancy is
adopted. The decoder has motion compensation capability, allowing optional
1ncorporat1on of this technique in the coder.

2.5 Audio channel

Audio is coded according to mode 2 of Recommendation G.722. This is combined
with control and indication information and conveyed in one 64 kbit/s timeslot
which conforms to Recommendation H.221.
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2.6 Data channels

Recommendation H.221 permits part of the 64 kbit/s timeslot carrying the audio
to be used for auxiliary data transmission.

Additionally, one of the timeslots normally used for video may be reassigned
as a 64 kbit/s data channel, The possibility of furthér such channels is
under study. :

2.7 Symmetry of transmission

The codec may be used for bidirectional or unidirectional audiovisual
communication.

2.8 Error handling

Under study.

2.9 Propagation delay

Under study.

2.10 Additional facilities

Under study.

3. Source Coder

3.1 Source format

The source coder operates on non-interlaced pictures occurring 30000/1001
(approximately 29.97) times per second. The tolerance on picture frequency is

+/~50ppm.

Pictures are coded as luminance and two colour difference components (Y, Cp

and Cp). These components and the codes representing their sampled values are
as de?ined in CCIR Recommendation 601,

Black = 16

White = 235

Zero colour difference = 128
Peak colour difference = 16 and 240

These values are nominal ones and the coding algorithm functions with input
‘values of 0 through to 255.

For coding, the luminance sampling structure is 288 lines per picture, 352
pels per line in an orthogonal arrangement. Sampling of each of the two
colour difference components is at 144 lines, 176 pels per line, orthogonal.
Colour difference samples are sited such that their block boundaries coincide
with luminance block boundaries as shown in Figure 2. The picture area
covered by these numbers of pels and lifies has an aspect ratio of 4:3 and
corresponds to the active portion of the local standard video input.

Note: The number of pels per line is compatible with sampling the active
portions of the luminance and colour difference signals from 525 or 625
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line sources at 6.75 and 3.375 MHz, respectively. These frequencies
have a simple relationship to those in CCIR Recommendation 601.

3.2 Video source coding algorithm

The video coding algorithm is shown in generalised form in Figure 3. The main
elements are prediction, block transformation, quantisation and
classification.

The prediction error (INTER mode) or the input picture (INTRA mode) is
subdivided into 8 pel by 8 line blocks which are segmented as transmitted or
non-transmitted. The criteria for choice of mode and transmitting a block are
not subject to recommendation and may be varied dynamically as part of the
data rate control strategy. Transmitted blocks are transformed and resulting
coefficients are quantised and variable length coded.

3.2.1 Prediction

The prediction is inter-picture and may be augmented by motion compensation
(83.2.2) and a spatial filter (§3.2.3).

3.2.2 Motion compensation

Motion compensation is optional in the encoder. The decoder will accept one
vector for each block of 8 pels by 8 lines. The range of permitted vectors is
under study.

A positive value of the horizontal or vertical component of the motion vector
signifies that the prediction is formed from pels in the previous picture
which are spatially to the right or below the pels being predicted.

Motion vectors are restricted such that all pels referenced by them are within
the coded picture area.

3.2.3 Loop filter

The prediction process may be modified by a two-dimensional spatial filter
which operates on pels within a predicted block.

The filter is separable into one dimensional horizontal and vertical
functions. Both are non-recursive with coefficients of 1/4, 1/2, 1/4. At
block edges, where one of the taps would fall outside the block, the
peripheral pel is used for two taps. Full arithmetic precision is retained
with rounding to 8 bit integer values at the 2-D filter output. Values whose
fractional part is one half are rounded up.

The filter may be switched on or off on a block by block basis. The method of
signalling this is under study.

3.2.4 Transformer

Transmitted blocks are coded with a separable 2-dimensional Discrete Cosine
Transform of size 8 by 8. The input to the forward transform and output from
the inverse transform have 9 bits. The arithmetic procedures for computing
the transforms are under study.



- A5 -
TR 3G/
Note: The output from the forward and input to the inverse are likely to be 12
bits.

3.2.5 Quantisation

The number of quantisers, their characteristics and their assignment are under
study.

3.2.6 Clipping

To prevent quantisation distortion of transform coefficient amplitudes causing
arithmetic overflow in the encoder and decoder loops, clipping functions are
inserted. In addition to those in the inverse transform, a clipping function
is applied at both encoder and decoder to the reconstructed picture which is
formed by summing the prediction and the prediction error as modified by the
coding process. - This clipper operates on resulting pel values less than 0 or
greater than 255, changing them to 0 and 255 respectively.

3.3 Data rate control

Sections where parameters which may be varied to control the rate of
generation of coded video data include processing prior to the source coder,
the quantiser, block significance criterion and temporal subsampling. The
proportions of such measures in the overall control strategy are not subject
to recommendation.

When invoked, temporal subsampling is performed by discarding complete
pictures. Interpolated pictures are not placed in the picture memory,

3.4 Forced updating

This function is achieved by forcing the use of the INTRA mode of the coding
algorithm. The update interval and pattern are under study.

4. Video Multiplex Coder

4.1 Data Structure

Note 1: Unless specified otherwise the most significant bit is transmitted
first.

Note 2: Unless specified otherwise Bit 1 is transmitted first.
Note 3: Unless specified otherwise all unused or spare bits are set to '1'.

4,2 Video Multiplex arrangement
4.2.1 Picture Header

The structure of the Picture Header is shown in Figure 4. Picture Headers for
dropped pictures are not trapsmitted. ’

PSC | TR | TYPE1 | PEI | PARITY | PSPARE

Figure 4/H.12x Structure of Picture Header
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Picture Start Code (PSC)

A unique word of 21 bits which cannot be emulated by error free data., Its
value is under study.

Temporal Reference (TR)

A five bit number derived using modulo-32 counting of pictures at 29.97 Hz.

Type Information (TYPE1)

Information about the comp]ete picture;

Bit 1 Split screen indicator. '0' off, '1' on.

Bit 2 Document camera. '0' off, ‘1' on.

Bit 3 Freeze Picture Release. Under study.

Bit 4 Under study. Possible uses include signalling of the use of
motion compensation and the method of switching the loop filter.

Bit 5 Number of classes. '0' one, '1' four.

Bits 6 to 12 Under study.

Extra Insertion Information (PEI)

Two bits which signal the presence of the following two optional data fields.

Parity Information (PARITY)

For optional use and present only if the first PEI bit is set to '1'., Eight
parity bits each representing odd parity of the aggregate of the corresponding

bit planes of the locally’ decoded PCM values of Y, Cp and Cg in the previous
picture period.

Spare Information (PSPARE)

Sixteen bits are present when the second PEI bit is set to '1'. The use of
these bits is under study.

4,2.2 Group of Blocks Header

A group of blocks consists of 2k 1ines of 44 luhinance blocks each, k lines of
22 Cq blocks and k lines of 22 Cg blocks. The value of k is under study.

The structure of the Group of Blocks Header is shown.in'figure 5. A1l GOB
Headers are transmitted except those in dropped pictures.

GBSC | 6N | TYPE2 | QUANTT | GEL | GGMV | GSPARE

Figure 5/H.12x Structure of Group of Blocks Header

Group of Blocks Start Code (GBSC)

A word of 16 bits, 0000 0000 0000 0001.
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Group Number (GN)

A m bit number indicating the vertical position of the group of blocks. The
value of m is the smallest integer greater than or equal to,]ogz(18/k). GN is
1 at the top of the picture.

Note: GBSC plus the following GN is not emulated by error-free video data.

Type Information (TYPE2)

TYPE2 is p bits which give information about all the transmitted blocks in a-
group of blocks. The value of p is under study.

Bit 1 When set to '1' indicates that all the transmitted blocks in the
GOB are coded in INTRA mode and without block addressing data.
Bits 2 to p Spare, under study.

Quantiser Information (QUANT1)

A j bit codeword which indicates the blocks in the group of blocks where
QUANT2 codewords are present. These blocks, their codewords and the value of
J are under study.

Whether QUANT1 is in the GOB Header or the Picture Header is under study.

Extra Insertion Information (GEI)

Under study. ‘
Group of Blocks Global Motion Vector (GGMV)

Under study.
Spare'Information (GSPARE)

Under study.
4,2.3 Block data alignment
The structure of the data for n transmitted blocks is shown in Figure 6. The

values of n and the order are under study. -Elements are omitted when not
required. . :

BA | TYPE3 | QUANT2 | CLASS { MVD | TCOEFF1 | EOB } — | TCOEFFn | EOB

Figure 6/H.12x Data structure of transmitted block

Block Address (BA)

A Variable Length Code-word indicating the position of n blocks within a group
. of blocks. VLC codewords using a combination of relative and absolute
addressing are under study.

The transmission order and addressing of blocks are under study.

..7_



When bit 1 of TYPE2 is '1' BA {s not included and up to 132k blocks beginning
with and continuing in the above transmission order are transmitted before the
next GOB Header.

Block Type Information (TYPE3)

Variable length codewords indicating the types of blocks and which data
elements are present. Block types and VLC codewords are under study.

Quantiser (dUANTZ)

A codeword of up to q bits signifying the table(s) used to quantise transform
coefficients. The value of q and the codewords are under study. QUANTZ is
present in the first transmitted block after the position indicated by QUANTI.

Classification Index (CLASS)

CLASS is present if bit 5 of TYPE1 is set to '1' and indicates which of the
four avaijlable transmission sequence orders is used for luminance block
coefficients. If bit 5 of TYPE1l is set to '0' then luminance block
coefficients are transmitted in the default sequence order.

Chrominance block coefficients are transmitted in one sequence order.
The CLASS codewords and sequence orders are under study.

Motion Vector Data (MVD)

Calculation of the vector data is under study.

When the vector data is zero, this is signalled by TYPE3 and MVD is not
present.

When the vectorbdata is non-zero, MVD is present consisting of a variable
length codeword for the horizontal component followed by a variable length
codeword for the vertical component.

Variable length coding of the vector components is under study.

Transform Coefficients (TCOEFF)

The quantised transform coefficients are sequentially transmitted according to
the sequence defined by CLASS. The DC component is always first.

Coefficients after the last non-zero one are not transmitted.

The coding method and tables are under study.

End of Block Marker (EOB)

Use of and codeword for EOB are under study. An EOQB without any'transfonm
coefficients for a block is allowed.

4,3 Multipoint considerations
4.3.1 Freeze picture request

Causes the decoder to freeze its received picture until a picture freeze

-8 -
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release signal is received. The transmission method for this control signal
js under study.

4,3,2 Fast update request
Causes the encoder to empty its transmission buffer and encode its next
picture in INTRA mode with coding parameters such as to avoid buffer overflow.
The transmission method for this control signal is under study.

4,.3.3 Data continuity
The protocol adopted for ensuring continuity of data channels in a switched
multipoint connection is handled by the message channel. Under study.

5. Video Data Buffering

The size of the transmission buffer at the encoder and its relationship to the
transmission rate are under study.

Transmission buffer overflow and underflow are not permitted. Measures to
prevent underflow are under study.

6. Transmission coder
6.1 Bit rate

The net bit rate including audio and optional data channels is an integer
multiple of 384 kbit/s up to and including 1920 kbit/s.

The source and stability of the encoder output clock are under study.
6.2 Video clock justification
Video clock justification is not provided.
6.3 Frame structure
6.3.1 Frame structure for 384-1920 kbit/s channels
The frame structure is defined in Recommendation H.222.
6.3.2 Bit assignment in application channel
Under study.
6.3.3 Timeslot positioning
According to Recommendation I.431.
6.4 Audio cbding

Recommendation G. 722 56/48 kbit/s audio, 0/8 kbit/s data and 8 kb1t/s service
channel in the first timeslot.

The delay of the encoded audio relative to the encoded video at the channel
output is under study.

- C? -
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6.5 Data transmission

One or more timeslots may be allocated as data channels of 64 kbit/s each.
The first channel uses the fourth timeslot.

Positioning of the other channels, and possible restrictions on availability
at lower overall bit rates are under study. The BAS codes used to signal that
these data channels are in use are specified in Recommendation H.221.

6.6 Error handling

Under study.

6.7 Encryption

Uhder study.

6.8 Bit Sequence Independence Restrictions

Under study.

6.9 Network interface

Access at the primary rate is with vacated timeslots as per Recommendation
[.431. .

For 1544 kbit/s interfaces the default HO channel is timeslots 1 to 6.

For 2048 kbit/s interfaces the default HO channel is timeslots
1-2-3-17-18-19. :

Interfaces using ISDN basic accesses are under study. (Recommendation 1.420)

END
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QUESTION C/XV - Visual te‘ephone systemns including v*deo onferencing and
videophons. (continuation of Question 4/XV 198S-g8)
Considering
1. that recommendation H.100 provides a generic defynition of services

involving the transmission of visuzl informationfon netuorks used for
telephony and other tzlecommunications applications,

-gl 2. that such services include v1deoconferenc1ng and videophone as defined
E| in H.200/AV100 series Recommendations

3. that a number of videoconferenc.daméystens are a2lrsads in gperation arnd
interworking of these cystems is required,

4. that 2 number of Administirations ares examining the introduction of a
video phone service through ISON and that experiments and trials of such
services are in progress in a number of countries,

5. that the scale of the demand has not yet be=n establ ished,

6. that differing facilities may be required by different classes of e
subscriber but thase have not yet besn clearly identified and defined,

7. that the problems of international working will be easier to resclve if
they are studied while national plans are still in a preliminary end
formative stage,

8. that sinc= digital transmission is economiczl and suitable for lang-
distance visuzl communications % will, ther=fore, be used for long-
distanca tranzm:iseion in the visuzl ta2laghcne s2rvice; morsover,
Narrouband 150N and fulure Sroadband ISOM w111 also be used for praviding
the vizusl telapncne service, e

8. that N times 64 kbit/s bit rates are requested for videoconferencing -
=3 and videophone services, and that such services could be provided on
s a smtched mode basis if synchronlzatmn from end to end is available,

10¥8. that in additioﬁ to vxdeocon?erencine and videchone it is expected that
other, various services (eg. vides lecturinc,vldeo transmission,
surveillance ‘2nd video 1nfornatton retrieve‘) will be required and that
1nierconnun£cation betueen audiovisugl terninals for those services is.
easeniial *

11 30, that, for videoconferencing, a reservafion systen for booking calls is
requiredrto ensure connection at the time of actual usage,

12 ¥1. that both moving and still piciure sysitzme ere necessary.

Questjion *

part 1. for the moving picture system:-

- 1.1 vhat system architecture should be recommended, particularly
e respecting the use of different modes applying one or two
" B-channels ofjthe ISDN-basic access? _
1.2 uhat system piraheters and transmission standards should be
- recommended 7 .
1.3 what should be recommended for equlpnent characteristics ?
1.4 uhat characteristics should be reconnended for the subscriber
terminals and their environments 7
1.5 uhat should be recommended for multipoint visuel telephony ?
— 1.6 what recommendations should be made concerning picture quality
e and assessment, particularly respecting the use of different

modes applying one or two B-channels of the ISDN-basic access?

1.7 ‘uhat recommendations should be made specifically for .
8

' videoconferencing 7
what revision of the existing H.100 series Recoﬂnendations

is necessary 7 :
part 2. what system parameters should be recommenced for the transmissicn ©

st11] pictures or sequences of still piciurss ?

I/3
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Points for Study

System architecture for moving piciure systam

1.

z.

3.

1.1

1.2
1.3
1.4
1.8
1.5
1.7

Structure of system using ISDN or other netuorks for different
services.

Hypothetical reference connections and ciryuits.

National extensions.

User interfaces with netuwork.

Synchronisation and timing aspectis.

Requirements for signalling and suitching.

Definitions of setup and dlsconnect procedures for N x 64
kbit/s channels.

System éaranetbrs and transmission standards for the moving picture

sytem;

-
-
»

NN
L]
BN .

2.8

2.7

Performance gbjectives for the HRU'se,

Bit rates to be used on the connection.

Frame struciure for different bit rates.

Communication procedures and channels for system control
signals.

Characterizstics of intsrfaces with the laecal nstuork and with
suhscriber terminals. .

tMethods for the zeparate and combined transmiseion of sound and
picture.

Characteristics of audio channels,

Spec!fications for equipment in the moving picture systgn: ,
3.1 Specification of worldwide video coding algorithm(s),

3.2

3.3

parameters and equipgment in various bit rates such as nx384
kbit/s and mxB4 kbit/s for Narrouband 1SDN. ~ ‘(see Amnex 1)
Video coding algorithm, parameters and equipment far

ﬂs}&ncﬁ?onous Transfer Mode (ATM) in Broadband ISON;
in particular:-

3.2.1 use of-static banduidth flexibility offered by ATH, g

3.2.2Z wvariable bit rate video coding technigues,

3.Z.3 influence of cell loss on image quality,

3,2,4 coder/decoder sychronisation in presence of cell delay
Jitter,

3.Z.5 harmonisation of ditributive and communicative video
services, )

Transmissfon equipment epecially designed for visual telephony
such as remultiplexers, television standards convertors,
transcoders etec.,

Characteristics for subscriber terminals and their environments 1n the

moving picture systemi (see Annex 2)

4.1
‘.z

4.3
4.4

..

Terninal functions desired for various services.
Requirements for the lighting and acoustic environnent uhere
terminal equipments mre placed. R L
Interfaces betueen users and tern!als. eg for Vidao speegg“
data, etc.. { (mencgronie /'sferuphu..t )
Functional specifications for 1nieruorking ~ particularly
Control and Indication (C&I) signals.

Specification of muliipoint videocon{erencing and videophone systems
using standardised video codecs, particularly for:-

5"
5.2
5.3

system architecture,
communication control protocel,
picture processing method, .

2/3
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5.4 speech processing methed, taking into account of speech

= quality impairdments due to embedded echo suppression schemes
£ in coders,

5.5 data signal handling.

6. OQuality aspects for the moving picture system;

6.1 Methods of subjective testing including the development of
test tapes containing standardised sequences of moving
pictures uith differant degraes of motion.

6.2 Evaluaticn of pictures containing disztortion in beth spatial
end temporzl deomains. ‘

6.3 Effects of largs sigrnal delay.

6.4 Quelity aspecis of the tandem connection of codscs.

3| 6.5 Quality of service for the applications concerned.

7. Video conferencing spesificaticns for the moving picture system;

7.1 Specification of conirol and data signals for the split screen
csystem and their transmicscion method.

7.2 Specification of comnunicziion reservation sysienm -

. particularly on:-

7.2.1 necessary information,
7.2.2 parameter definition and’ values,
7.2.3 service capabilities,
7.2.4 protocol for international working.

Notos .
1. The study of this Quest:on should be coordinated uith:-
1.1 Study Group 1 for service definition,

1.2 Study 6roup 11 for netuork operation issues,
§.3 Study Group XVIII for ISON issues.
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2. A moving picture system always includes associated speech.

Y4 ‘The ;tudy of this question should be coordinated ulth the.study of

Question U/XV 2 an A anpadin
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that audiovisual services are %o be offered in uwhich different

comhinations of facilities (speech, pictures, telematics, etc.) may be i

used during a connection,

Z. that such services include videoconferencing, audiographic and telematic
teleconferencing and videophone as studied in Bdther questions,

3. that other related sevices may be defined in the future for special
applications,

4. that such services should be offered for the simultaneous
interconnection of tuo, three or more terminals in different locations
as necessary

S. that frequently interconnection may be betiween terminals uhich are not
identical in the facilities which they have available and that in
generdl intending callers will not be auvare of the capabilities of the
distant terminal,

8. that, in the case of three or more terminals), one or more multipoint
control units (MCU) will be required within the netuork to distribute i
appropriately the signals representing the various facilities, .

7. that, under some circumstances, connections will be required betueen
termninals on networks operating at different bit rates; in gérticular,
services such as videophone and videoconferencing may be offered both on
broadband and narrouband netuorks requiring gateways betuween these for
interconnection, -~

8. that in addition to the facilities perceived by the user other signals ;

' will be required for the proper organisation and control of the system,
especially in a multipoint environment,

9. that Recommendation H.200 sets out a framework for recommendations

covering the defined services and the necessery technical. conditions for

implementing them in a harmonised and interworkable uay(fwaa.CLmﬁizyeOI}Of5

e ompan e ey,

Question

part 1. uwhat basic signal structure should be recommended for utilisation on
interconnections of various bit rates corresponding to the bearer
services defined -in Recommendation.... 7 // 0~\ ]

Parf 2. . 1ol e ’z: < g I -45‘
73; LS H3224 , "l 7¢uz44:2~4ﬂ4,
A ke ot stk /;%cﬁzwm}m,@k asfecls

bv424-' Ao al /4;~ﬁ65h44~a&»uxf. g 411;b-4~¢4$ are nntecl }7 :

part 3. hou should recommended coding methods for audio and still or moving
: television images and telematics facilities be incorporated into

the basic signal structures such that optimal interuorking
conditions are secured ?7

part4. uhat equipmenisand procedures should be recommended to establish correct
interuvorking betueen similar and dissimilar terminals taking into
account the facilities available at each ?

part 5. what harmonised set of control and indication should be recommended
to be available within the technical implementation to facilitate
carrect operation and provide information required by user-friendly
terminals 7

part €. uhat should be recommended for the specification of multipoint
control units for the varjous types of interconnection and for the
procedures required for establishing multipoint calls on digital
. netuorks 7
part . uhat should be recommended for the specification that should be
applied to equipment required at gateuays betuesn different netuorks
and/or interconnection bit rates 7

Y
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Motes
1. The study of this question should be coordinated with:-

1.1 Study Group 1 for service definition,
1.2 Study Group II for netuork operation issues,
1.3 Study Grevp VIl for telematic issues,

{.4 Study Group XVIII for ISDN issues.
2. The study of this Question should be coordinated with the study of

Question U/XV [AEkbit/s speech ¢ignol-entsing—smd—extensionticwideband: speechy
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“ANNEX-2

1ssue: April 1968

DRAFT RECOMMENDATION H.200 - FRAMEWORK FOR RECOMRENDATIONS FOR AUDIOVISUAL

SERVICES

1. SERVICE DEFINITION
AV100 General Recommendstion for AV Services

AVI10 Teleconference Services

AV111 Audiographic Conference Service

AV112 Videoconference Service
AV120 Videophone Services

AVi21 Besic Narrowband Yideophone Service in the ISDN

AV130 ... (Other AV Services)
11. INFRASTRUCTURE

AV200 Genersl Recommendation for AY Service Infrestructure

AV210 Reference Netvork Configuretion

AV220 General Recommendation for Frame Structures
AV221 Frame Structure for e 64 kbit/s Chennel

in Audiovisusl Telseervices

AV222 Frame Structure for 384-2048 kbit/s
Channels Audiovisusl Teleservices

AV223 ... (Frame Structures for Higher Bit-Rates)

(dolagy
PecMo.

Frov

FI00HO

Foes

Ha221

H222

AV230 Ceneral Recommendation for AV System Control & Indications
AV23] Multipoint Control Unit for 84 kbit/s AV
AV232 Multipoint Control for 384-2048 kbit/s

AV233

AV240 Principles for Communication Betveen AV Terminals
AV24] System Aspects for the Use of the 7kHz Audlo

Codec Within 64 kbit/s

AV242 Systen for Eutablishing Communication Between

AV Terminals Using One or Two 64 kbit/s Channels

AV250 Audio Coding

AV2S1 Narrowband Audio coding et 64 kbit/s
AV252 ¥ideband Audfo Coding in 64 kbit/s

AV2S3 Audlo Coding at 40/32 kbit/e

(Using C721/7268 or extending G722 down)
AV254 Narrowband Speech Coding at 16 kbit/e

AV260 Video Coding

N1
AV260 n x 384 kbit/s Video Codec
AV263!m x 64 kbit/s Video Codec

mcsaremad® A7 T

-

G72v

G711
G722

H24!
T MRy

113, SYSTEMS AND TERMINAL EQUIPMENT
AVI00 Genersl Recommendations for AV Systems and Terminals

AV310 (Requirements for Teleconferencing)
AV Audiogresphic System snd Terninal Requirements
AV312 Videoconference System snd Terminasl
Requirements . .
AVI13 Teleconference Protocol

AV3I20 Requirements for Videophone Services
IV. NETWORK ASPECTS .
AV400
AV410 Reservation Systems
AV420 HLC for Use in Audlovisual Calls \

AVAJ0 Call Control C&l \‘
AVA40 Multipolint Call Set-up ‘

. : - e Lo .
NOTE 1: Items.in Sectlon 1V g:o‘outude the ecope of Infrastructure Qg \s
conniderpkinns t;ut."ﬁ'ever.theleu require harmontsation for satisfactory .
provisién of AV seryices.

NOTE 2: 1t i intended to mergs the substance of existing Rec HI00, 110 into
this framework in the next study perlod.

Jﬂm-ﬂﬁ&‘.&-mﬂﬂ"ﬂk'!"-vﬂ\tlc’,ﬂ:"'"""'ﬁ;.rd:e'r"4&':‘." wall b oadtded . ‘

NOTE 2 Entnzy tn /0<V¢n.ff\cse-.r are ndiialive J/
!\ ' . . .’(
'(/‘-(" /’“—7*’14- Q/ f[\l veurtow ﬁ("!!:hﬂ:hs Ua /ig ‘frn,ﬂ/,‘,\,‘: /
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APPENDIX TO REC H.200, ANNEX 2
" leasue: April 1988

PRESENT STATUS AND CONTENTS OF PROPOSED RECOMMENDATIONS IN H.200

1. SERVICE DEFINITIONS

AV100 Genersl Recommendation for Audiovisusl Services (SC 1, MM, 1988)

List of specific services included in the general set

List of facilitlies (or “medie”) included in the general set
Calli~control requirements, including multipoint’
Intervorking between varfous AV services

AV110 Teleconference Services (SG 1, MM, 1988)

Oraft Rec F700 (COM 1-R23 Part 111.7)

AViil Audiogrephic Conference Service {S0 1/11, MM, 1992)

Description of service; basic feacilities

Optionsl facilities

Tersinal configuration snd sccommodation

Control and indications

Perceived performence on international calls

Network accesses applicable to the service

Availabllity and conditiona of international service

Supplementary services (call forwarding/trsnafer, interconnectlion to other
types of sudiovisusl service terminsi).

Use of telematic facilities

Quality description for audio, teking into t tr d and room
performance, options as to the particular coding used from the
infrastructure set, end the effect of trenemission errors.

AV112 Videoconference Service (SG I/11, MM, 1989)

As for AVill above with the following sdditions:

Video system (see also AV100, AV110 and AVI13)

Terminal configuration and sccommodation includes video sapects
Quality description for video including effact of terminsl transducers
and room conditions, video coding options from the infrastructure set,
ond the effect of transmismglon errors (the description must teke into
account the fact that video coding may be changed within the network,
for exemple from high bit rate to low bit rate coding).

AV120 Videoph Service [(SC 1/11, MM, 1992)

X

As for the videoconference service AV112 above, though of course the
detalls will differ in many respects, sea also AV320.

. AV121 Baslc Narrowband Videophone Service in the ISDN {SC 1, MM, 1988)

Draft Rec F... (COM 1-R22 Part 1V.3)

T
2

.

AV130 Other Audlovisual Services ' N

Such recommendations should cover audiovisual services nol alresdy covered
by teleconferencing or videophone. Known applications sre telemedicine
and remote lecturing.

11. INFRASTRUCTURE RECOMMENDATIONS

AV200 General Recommendation for Audiovisual Service Infrastructure (SG Xv,
NDX, 1992)

"Outline proposed in COM XV R26 (Annex 1 to Part B.5)

AV210 Reference Network Configuration for AV Services (SG XV, NDK, 1992)

Description/explanation

Definitions

Reference Conflguration \
Interfaces

Functional specification for multipoint working (refer to AV230)
Interconnentions between “brosdband” and lower bit-rate networke

inter~-regional interconnections

AV220 Ceneral Recommendstions for Frame Structure (SC XV, NDK._1992)

A9

Short umbrella recommendation for the AV220 neries
AVéZl Frame Structure for 64 kbit/s Channel in Audfovisual Teleservices

{SG xv, NDK, 1900)
R- C.7 - Apd 1988,
Draft Rec 11221 (COM XV R-26 Part C.4)

AV222 Frame Structures for 384-2048 kbit/s Channals in AV Teleservices
(sG xv, NDK, 1988}

Utilination of Rec H221 with additional 64 kbit/s channels for video, ete .
Utilisation of frame structures for 1544 and 2048 kbit/s to Rec G704 \*

AV230 General Recommendation for AV.Syltem Control and Indicetions (SG XV, tj’
NDK, 1992) [\3

—./Q( ——

Outiine proposed in COM XV sz(knnex 1 to Pert B.5) c

AV231 Multipoint Control of 64 kbit/s AV Services (SC VIII, LD, 1992)

tmplementation of AV230 in the case of calls using single 64 kbit/s peths
only .
Ditton, using two 64 kbit/e paths

Ditto, using ISDN to Rec l-series

AV23? Multipoint Control of 384-2048 kbit/s AV Services (SG XV, NDK, 1992)

Implementalion of AV230 in the case of 384 kbit/s poths
Dittn, uning 1544 and 2048 kbit/s paths



AV240 Principles for Commumnication Between AV Terminals (SG XV, NDX, 1989)

Text proposed in COM XV R2G(Annex 2 to Part B.S)

\
AV24] System Aspects for the Use of the 7kHz Audio Codec Within 64 kbit/s
(SG xvitl, xM, 1968)

Dreft Rec G72Y
AV242 System for Establishing Communicstion Between AV Terminels Using One
or Two 64 kbit/e Channels (SG XV, NOK, 1989)
Preliminary text proposed in COM XV R2C (Annex j& to Part B.5)

AV250 Audio Coding

AV25]1 Marrowband Audio Coding st 64 kbit/s cn1
AV252 ¥ideband Audio Coding in 64 kbit/s G722

AV253 Audio Coding at 40/32 kbit/s (SG XV, XX, 1989)

{Using G721/728 or extending 0722 down, or extending AV254 up)

AV254 Herrovband Speech Coding st 16 kbit/s (SG Xv, XX, 1989)

AV260 Video Coding
AV261

AV262 n x 384 kbit/s Video Codec [50 XV, SO, 1989) H12X

AV263 m x 64 kbit/s Video Codec (SG XV, SO, 1989) Hi2Y

T1L. .SYSTENS AND TERMINAL EQUIPMENT

AV300 General Recommendation for AV Systems end Terminals

AV301 Ceneral Recommendations on AV Terminal Equipment
AV313 Teleconference Protocol (SG viil, LD, 1992)

AV310 Requirements for Teleconferencing (3G VIi1, LD, 1992)
AV31g Audlo‘flghlc System and Terminal Requirements (SG VIII, LD, 1992)

Transducers

Room disposition (malnly left to customer choice)

Processing (mixing, echo cencellation, voice svitching, etc)

Noise specificetion

Audio slignment (level-setting) .

Subjeactive quality (in sssocistion with infrastructure coding oplions
«r given in AV250 series)

~ . /

AV312 Videoconference System and Terminal Requirements (SG Xv, SO, 19?2)

Transducers

Room disposition and lighting

Nolse specificetion

Processing {mixing/aplit-screen, switching, atc)

Video slignment

Subjective quslity (including video coding options according to
AV260 seriea)

AVA20 Requirements for Videophone Service (SG XV, S0, 1992)

Generally as for videoconference, AVI12 above (differences nf detell)
1V. NETWORK: ASPECTS

AVA00 Multlipoint Call Set-up (SG XVIII, XX, 1992)

Purely from the network point of view, and nothing specifically to do with
audiovisual services, there will be a need to ensure they multipoint calls
can be set up In a suitable way from the human factor point of view,
Clearly this must be closely co-ordinated with the requirements of
teleconferencing, and of conference calls as & supplementary service to
videaphone and other aud{ovisual services (sen AV230).

Charging nspects must also be taken into account.

AVAI0 Reservation Systems (SG XVIII, XX, 1992)

Rapporteurs {(at April 1988)

MM:  MATSUMOTO Mitsuji
NOK: KENYON Norman
Lh:  DIJKSTRA Lokke

XM: MAITRE Xavier ~1C

S0: OKURD Sekae
XX: to be appointed 77



