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ITU-T RECOMMENDATION G.722.1

CODING AT 24 AND 32 kbit/s FOR HANDS FREE OPERATION
IN SYSTEMS WITH LOW FRAME LOSS

ANNEX A

Packet format, capability identifiers and capability parameters

Summary

To enable H.323/H.324 communication systems to communicate using G.722.1 and negotiate
G.722.1 in a standard way, the capabilities must be defined. This requires defining the packetization
(for H.323) and the generic capability to be defined. To accommodate these needs, it is proposed that
a new annex, Annex A, be added to G.722.1. This annex details the packet format and the capability
identifiers/parameters necessary in H.245.

Source

Annex A to ITU-T Recommendation G.722.1 was prepared by ITU-T Study Group 16 (1997-2000)
and was approved under the WTSC Resolution No. 1 procedure on 17 February 2000.
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FOREWORD

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

The World Telecommunication Standardization Conference (WTSC), which meets every four years,
establishes the topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on
these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in
WTSC Resolution No. 1.

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

NOTE

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

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

© ITU 2000

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the ITU.

ii Recommendation G.722.1/Annex A (02/00)



CONTENTS

Annex A — Packet format, capability identifiers and capability parameters.............ccceuueennee.
Al RETETEICES ...ttt ettt s
A2 Packet structure for G.722.1 frames .........ccceeieeiiiiiiiiieeeee e
A3 Capability Identifiers and Parameters for use with Recommendation H.245 .............

Recommendation G.722.1/Annex A (02/00)

iii



Introduction

This annex describes the packet format for G.722.1 when used in H.323 systems. The same payload

structure defined here is also applicable to other packet transport systems. The capability identifier
and parameter tables necessary for H.323 are also provided.
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Recommendation G.722.1

CODING AT 24 AND 32 kbit/s FOR HANDS FREE OPERATION
IN SYSTEMS WITH LOW FRAME LOSS

ANNEX A

Packet format, capability identifiers and capability parameters

(Geneva, 2000)

A.l References

[1] ITU-T Recommendation H.225.0 (1999), Call signalling protocols and media stream
packetization for packet-based multimedia communication systems.

A2 Packet structure for G.722.1 frames

The audio coding algorithm defined in Recommendation G.722.1 encodes wideband audio signals
with a 50 Hz-7 kHz bandwidth into one of two bit rates, 24 kbit/s or 32 kbit/s, using 20 ms frames
and a sampling rate clock of 16 kHz. The bit rate can be changed at any 20 ms frame boundary,
although rate change notification is not provided inband with the bitstream. When operating at 24
kbit/s, 480 bits (60 octets) are produced per frame, and when operating at 32 kbit/s, 640 bits (80
octets) are produced per frame. Thus, both bit rates allow for octet alignment without the need for
padding bits.

The number of bits in a frame is fixed. However, within this fixed frame G.722.1 uses variable
length coding (e.g. Huffman coding) to represent most of the encoded parameters. Except for the
categorization control bits parameter, all other bit stream parameters are represented by variable
length codes —a variable number of bits. Figure A.l illustrates this point, and the order of the
transmitted parameter fields. All variable length codes, and the categorization control bits, are
transmitted in order from the left most (most significant — MSB) bit to the right most (least
significant — LSB) bit. The use of Huffman coding means that it is not possible to identify the
various coder parameters/fields contained within the bit stream without first completely decoding the
entire frame.

Figure A.2 illustrates how the G.722.1 bit stream maps into an octet aligned RTP [1] payload
described in Recommendation H.225.0.

An RTP packet shall only contain G.722.1 frames of the same bit rate. The RTP time stamp shall be
in units of 1/16000th of a second.

first bit last bit
transmitted transmitted
amplitude categorization MLT
envelope control coefficients
bits bits bits
variable number of bits 4 bits variable number of bits

T1607200-99

Figure A.1/G.722.1 — Major bit stream fields and their order in transmission
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first bit last bit
transmited transmited

‘ sequence of bits (480 or 640) generated by the G.722.1 encoder for transmission ‘

‘MSB ...... LSB ‘ MSB... .. LSB ‘ MSB... ... LSB ‘ MSB... .. LSB

RTP RTP RTP RTP
octet 1 octet 2 octet 3 octet 60 or 80

T1607210-99

Figure A.2/G.722.1 — The G.722.1 encoder bit stream is split into a sequence octets
(60 or 80 depending on the bit rate), and each octet is in turn mapped into an RTP octet

A3 Capability Identifiers and Parameters for use with Recommendation H.245

The GenericCapability is used in H.245 for the G.722.1 capability exchange. Here the necessary
tables for the capability identifiers and parameters are defined. See Tables A.1 and A.2.

Table A.1/G.722.1 — Capability identifier table for G.722.1

Capability name ITU-T Recommendation G.722.1
Capability class Audio
Capability identifier type Standard
Capability identifier value { itu-t (0) recommendation (0) g (7) 7221 generic-capabilities (1) 0 }
maxBitRate This parameter shall be set to a value of 32 000, representing
32 kbit/s, or 24 000, representing 24 kbit/s.
NonCollapsingRaw This field is not used
Transport This field is not used

Table A.2/G.722.1 — Generic Capability parameter table for G.722.1, describing
the maximum number of frames allowed in an RTP packet

Parameter name maxFramesPerPacket

Parameter description This is a Collapsing GenericParameter. The value of
maxFramesPerPacket specifies the maximum number of encoded
(G.722.1 frames that may be included in a single RTP packet

Parameter identifier value 1

Parameter status Mandatory
Parameter type unsignedMin
Supercedes This field is not used
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