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TSG-S4 Codec Working Group Status Report

Executive Summary

TSG-S4 (Codec Working Group) held one plenary since TSG-SA#7 (in Versailles, France on June 5-9,2000) and three Ad Hoc meetings on TFO, TFO/TrFO Harmonization and Terminal Acoustic Test Specifications.

The key activity during that period was the completion of the AMR wideband qualification phase. In addition, two out of the three remaining release 99 pending items were also completed.

The Terminal Acoustic Test Specification (3G TS 26.132) and the AMR Floating Point C-Code specification (3G TS 26.104) are presented as version 1.0.0, but are considered sufficiently stable for a direct approval by TSG-SA#8.

The work is also progressing on the last release 99 open item, i.e. the AMR Characterization in 3G Channels. The test plan should be finalized in July and the corresponding tests performed soon after. The results are expected for 4Q00.

The AMR TFO definition and specification was further discussed in two separate drafting sessions, but it was not possible to finalize a draft specification TS 28.062 for TSG-SA#8 as initially expected. The new target date is September 2000. The key point still to be defined is related to the rules applicable in case of Active Codec Set mismatch at both ends of an MS-MS call configuration.

The AMR Wideband Qualification Phase was completed and the results analyzed in TSG-S4#11. Following this analysis, two proponents withdrew their proposals. The remaining candidates will participate to and fund the selection phase scheduled for completion by October 2000. The related results and codec specifications for the selected solution will be presented for approval at TSG-SA#10 in December 2000.

The results of the qualification are very encouraging. The three best candidates did not present any major failure. There is good hope that it will be possible to find a solution meeting the full set of requirements.

TSG-S4 proposes a new Work Item for approval to TSG-SA#8. The objective of this work item is to standardize mobile streaming protocols and codecs in the scope of Release 2000.

Mr. Kari Jarvinen, Nokia, already SMG11 Chairman was elected as new Chairman of TSG-S4. He will take office after TSG-SA#8.

Annex B contains a copy of the slides presented to TSG-SA#7. Annex B contains an updated status list of TSG-S4 deliverables.
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1. Introduction

The 3GPP Codec Working Group held one plenary and three Ad Hoc meetings since the last TSG-SA#7. TSG-S4#10 took place on June 5-9, 2000 in Versailles, France hosted by Alcatel, France Telecom and Nortel Networks. As before, this S4 plenary meeting was held jointly with an SMG11 plenary.

Meetings held:

Terminal Acoustic Tests Drafting Session:
May 3
hosted by BT in London, UK

Joint S2, N4, R3 S4 meeting on TrFO/TFO harmonization:
May 8,
hosted by Ericsson in Stockholm, Sweden

TFO Drafting Session:
May 17-19
hosted by Tellabs in Bolingbrook, IL-USA

TSG-S4#11/SMG11#16:
June 5-9,
hosted by Alcatel, France Telecom and Nortel Networks in Versailles, France

Next Plenary Meetings calendar

TSG-S4#12/SMG11#16:
September 4-8
Bethesda, MD-USA
TSG-S4#13/SMG11#17:
October 23-27
Potential host identified
TSG-S4#14/SMG11#18:
November 20-24
host needed

As a reminder, three Release 99 open items under S4 responsibility were still open after the last TSG-SA plenary:

-
AMR 3G Characterization (expected to be completed for 4Q00)

-
AMR Floating Point C-Code (expected to be completed for June 2000)

-
3G TS 26.132: 3G Acoustic Test Specifications (expected completion for June 2000)

The two last items were completed at the last TSG-SA#11 plenary.

The other key S4 Release 2000 work items include:

-
AMR TFO for GSM and 3G

-
AMR Wideband Speech Codec

Annex A contains a copy of the slides presented at TSG-SA#8.

Annex B contains an updated list of TSG-S4 deliverables providing status information and target approval dates for each specification.

2. Release 99: Mandatory Speech Codec - AMR

The complete status list of the R99 AMR specifications is provided in the following table. All Technical Specifications are now approved, under change control and considered stable. The only missing deliverable is the Technical Report 3G TR 26.975 containing the Characterization Report of the AMR Speech Codec in the GSM and 3G channels. A preliminary version of this report derived from the GSM equivalent (06.75) is available though. It contains AMR Quality performance diagrams as a function of the Frame Erasure Rate and Residual Bit Error Rate considered applicable to 3G systems.

Two organizations (NTT DoCoMo and Nortel Networks) have indicated that they would be ready to provide 3G soft Error Patterns once a list of Error Conditions are agreed. Consequently, the work on the AMR 3G Characterization is expected to progress significantly in the next months. S4 agreed on a preliminary design of the Characterization Tests. These tests will focus on the measurements of the AMR speech Codec in 3G Error Conditions. Three experiments will be performed in clean speech and one in stationary background noise (car noise). At least one experiment will be performed in Korean Language as agreed by the PCG. The final list of channel Error Conditions should be agreed by the end of July 2000. The test plan is expected to be finalized in the same timeframe. The test results are expected to be available for S4#13 (October 2000).

For information, the Change Requests on the EFR specifications (GSM 06.51 and 06.54) defining the AMR12.2 mode as an acceptable alternative implementation for he EFR speech codec were approved at the last S4/SMG11 plenary and forwarded to SMG#32 for approval.

Table 2.1: Status List of AMR R99 specifications

Deliverable
Title
Latest
version
Comment/Status
Approval

TS 26.071
AMR Speech Codec;
General Description
3.0.1
Stable.

Presented for approval at TSG-SA#4
Approved

TS 26.073
AMR Speech Codec;
ANSI C-Code
3.0.0
Stable.

Presented for approval at TSG-SA#6
Approved

TS 26.074
AMR Speech Codec;
Test Sequences
3.0.1
Stable.

Presented for approval at TSG-SA#6
Approved

TS 26.090
AMR Speech Codec;
Transcoding functions
3.1.0
Stable.

Presented for approval at TSG-SA#4
Approved

TS 26.091
AMR Speech Codec;
Error Concealment of lost frames
3.1.0
Stable.

Presented for approval at TSG-SA#4
Approved

TS 26.092
AMR Speech Codec;
Comfort noise aspects
3.0.1
Stable.

Presented for approval at TSG-SA#4
Approved

TS 26.093
AMR Speech Codec
Source Controlled Rate operation
3.1.0
Stable.

Presented for approval at TSG-SA#4
Approved

TS 26.094
AMR Speech Codec
Voice Activity Detector
3.0.0
Stable.

Presented for approval at TSG-SA#5
Approved

TS 26.101
AMR Speech Codec
Frame Structure
3.1.0
Stable.

Presented for approval at TSG-SA#6
Approved

TS 26.102
AMR Speech Codec
Interface to Iu and Uu
3.1.0
Stable.

Presented for approval at TSG-SA#6
Approved

TS 26.103
Speech Codec List for GSM and UMTS
3.0.0
Stable.

Presented for approval at TSG-SA#6
Approved

TR 26.975
AMR Speech Codec
Performances Characterization
1.1.0
Funding approved by PCG. 

Preparation of Test plan under way. Pending agreement on representative Test Conditions and Error Patterns.
Tests to be performed in 2H00

Version 1.1.0 based on latest version GSM 06.75 presented for information to SG-SA#6 in SP-000021
Delayed

2 Change Requests on GSM 06.93 (R98) and 3G TS 26.093 (R99) included in SP-000262 are presented to TSG-SA for approval (see list below). These Change Requests apply to a GSM implementation of AMR and more specifically in case of simultaneous activation of Discontinuous Transmission and a RATSCCH (Robust AMR Traffic Synchronized Control Channel) procedure.

Table 2.2: List of AMR CRs presented at TSG-SA#8

S4 Tdoc.
Spec.
Ver.
CR
Rev.
Cat.
Rel.
Subject

S4-000259
06.93
7.3.0
A008

C
R98
Re-scheduling of stolen SID_UPDATE Frames for AMR (R98)

S4-000260
26.093
3.1.0
002

C
R99
Re-scheduling of stolen SID_UPDATE Frames for AMR (R99)

3. Release 99: Codec for Circuit Switched H.324 Based Multimedia Telephony Service

An updated status list of all deliverables for this work item is provided below. 

All S4 specifications on the support of Circuit Switched H.324M Based Multimedia Telephony service are under change control and considered stable. Only one Change Request to 3G TS26.111 included in SP-000263 is presented for approval at TSG-SA#8. This CR proposes to remove an obsolete information note regarding the determination of the AMR Point Codes for H.245. These were approved at the last ITU-T plenary.

The verification and evaluation of the Floating-Point version of the AMR C-Code was completed with the review of the last test results.

The flowing organizations participated to the evaluation/verification effort: BT, Ericsson, France Telecom R&D, Motorola, Nokia, Nortel Networks, Siemens and Texas Instruments. The results confirmed the significant improvement in execution speed obtained with this new version of the code, and the overall quality performances found at least equivalent to the Fixed-Point version. Note that the interoperability with the Fixed-Point version was not directly tested, but is provided by the bit-exactness of the Floating-Point decoder. The Floating-Point decoder is actually an optimized version of the Fixed-Point version.

Consequently, TSG-S4 decided to forward the related specification (3G TS 26.104) as version 1.0.0 for direct approval by TSG-SA#8. Note that the text of the specification was not modified compared to the version 0.3.0 presented (without the code) for information at TSG-SA#7.

Finally, it is important to note that the codec quality performances were found quite sensitive to the options activated during the compilation. Consequently, it was agreed only this C-Code version and the compilation options referenced in the 3G TS 26.104 would be authorized in 3G/GSM implementations. 

Table 3.1: Status List for Multimedia H.324 Based Codec Specifications

Deliverable
Title
Latest
Version
Comment/Status
Approval

TS 26.110
Codec(s) for Circuit Switched Multimedia Telephony Service
General Description
3.0.1
Stable

Presented for approval at TSG-SA#4
Approved

TS 26.111
Codec(s) for Circuit Switched Multimedia Telephony Service
Modifications to H.324
3.1.0
Stable

Presented for approval at TSG-SA#4
Approved

TR 26.911
Codec(s) for Circuit Switched Multimedia Telephony Service
Terminal Implementor’s Guide
3.2.0
Stable

Presented for approval at TSG-SA#4
Approved

TS 26.104
AMR Speech Codec;
Floating Point C-Code
1.0.0
Evaluation and Verification completed

Test Results to be included in AMR Characterization report or other report 

Presented for approval  in Tdoc SP-00261
TSG-SA#8

Table 3.2: List of Codec for CS Multimedia CRs presented at TSG-SA#8

S4 Tdoc.
Spec.
Ver.
CR
Rev.
Cat.
Rel.
Subject

S4-000230R
26.111
3.1.0
004

F
R99
Change to Editorial Note

4.Release 99: QoS for Audio and Multimedia Codecs

The complete list of deliverables for this work item is provided below. All Release 99 deliverables are under change control and considered stable. No new development to report on this Work Item.

Table 4.1: Status List for QoS for Audio and Multimedia Codec Specifications

Deliverable
Title
Latest
Version
Comment/Status
Approval

TR 26.912
Quantitative performance evaluation of H.324 Annex C over 3G
3.0.0
Completed
Presented for approval at TSG-SA#7
TSG-SA#7

TR 26.913
Quantitative performance evaluation of real-time packet switched multimedia services over 3G
0.0.1
Reviewed in TSG-S4#5
Inputs expected for next TSG-S4 meetings
Release 2000

TR 26.915
Echo Control For Speech and Multi-Media Services
3.0.0
Completed
Presented for approval at TSG-SA#7
TSG-SA#7

5. Release 99: 3G Audio-Visual Terminal Characteristics

The updated list of deliverables for this work item is provided in the following table.

The Terminal Acoustic Test Requirements specification (TS 26.132) was finalized during a dedicated Ad Hoc Session on May 3 and is presented for direct approval to TSG-SA#8 as version 1.0.0 in SP-000259. TSG-S4 believes that this specification, prepared with a significant involvement of ETSI STQ members, is stable at more than 90%.

In the process of preparing the Test Specification, it was necessary to update the requirements specification (3G TS 26.131) and 4 Change Requests included in SP-000264 are presented to TSG-SA#8 for approval  for that purpose.

Table 5.1: Status List for 3G Terminal Acoustic Specifications

Deliverable
Title
Latest
Version
Comment/Status
Approval

TS 26.131
Terminal Acoustic Characteristics for Telephony; Requirements
3.0.0
Stable, but references to DAI must be removed.

Presented for approval at TSG-SA#6
TSG-SA#6

TS 26.132
Terminal Acoustic Characteristics for Telephony; Test Specifications
-
Completed. Presented for approval in Tdoc SP-000260
TSG-SA#8

Table 5.2: List of Terminal Acoustic Performances CRs presented at TSG-SA#8

S4 Tdoc.
Spec.
Ver.
CR
Rev.
Cat.
Rel.
Subject

S4-00335
26.131
3.0.0
001
2
B
R99
Addition of a chapter pointing to ITU-T Recommendations for extended parameters

S4-000292
26.131
3.0.0
002

C
R99
Listener side-tone (LSTR) and talker side-tone (STMR) requirements

S4-000310
26.131
3.0.0
003
1
F
R99
Change of Handset and headset UE receiving sensitivity/frequency characteristic mask

S4-000311
26.131
3.0.0
004

F
R99
New hands-free equipment categories; requirements for hands-free categories

6. Tandem Free Operation in 3G systems and between 2G and 3G systems

The AMR TFO specification was progressed in a dedicated Ad Hoc session on May 17-19 and during the last S4 plenary. The full protocol and functional architecture was reviewed and updated to reflect the agreements reached during these meetings. A large portion of the specification can now be considered agreed in S4. This includes the message structure, the functional architecture, the state machine and the protocol itself. However it was not possible to finalize the section related to the Codec Mode Mismatch resolution (set of rules to follow in case of mismatch between the Active Codec Sets at call set-up). In addition, a significant editorial work is still required to transfer the content of the GS 08.62 into a 3G specification (TS 28.062). As a result, it is not possible to present this specification to TSG-SA#8, as initially expected.

A new drafting session is planned on July 19-21, 2000, with the objective to finalize a draft TS 28.062 for September 2000.

Table 5.1: Status List for Release 2000 TFO Specifications

Deliverable
Title
Latest
Version
Comment/Status
Approval

TS 22.053
Tandem Free Operation of speech codecs; Stage 1 service description
0.1.1
Evolution of GSM 02.53

Sent to TSG-S1 for review
tbd

TR 26.920
Architectural Model for the 3G Transcoders
0.1.1
Sent to TSG-S2 for comments. Necessity of this report still tbd
tbd

TS 28.062
Technical Specification for Tandem Free Operation of 2G and 3G networks
-
To be derived from GSM 08.62 (R98) once finalized for AMR.
First version now expected for TSG-SA#9 (September 2000)

7. Release 2000: Codec(s) for Wideband Telephony services

The AMR Wideband Speech Codec Qualification Phase was completed and the test results analyzed in TSG-S4#11. A related report is provided in SP-000259. Each of the six candidates (Ericsson, FDN consortium including France Telecom, Nortel Networks and T-Nova Deutsche Telekom, Matsushita, Motorola, Nokia Siemens and Texas Instruments) tested his codec and 2 other codecs in 3 experiments (one experiment in clean speech and 2 experiments in background noise). The candidate performances were tested in a GSM Full Rate channel with Soft Error Patterns and with residual Error Patterns corresponding to a 3G radio channel.

All candidates were found to comply with all design constraints and only one candidate was found to fail the ‘soft’ eliminating rules. This candidate was withdrawn.

Among the remaining candidates, 3 were found to provide equivalent overall Figures of Merit but with strong performances in different conditions (Ericsson candidate in clean speech, FDN candidate in street noise and Nokia candidate in car noise).

The overall performance level was found very encouraging. The three best candidates did not present any significant failure.

No solution was formally eliminated since the remaining number of candidates is within the acceptable limits to carry out a comprehensive Selection Phase. Nonetheless, the proponents were given until June 16 to voluntary withdraw their candidate. Only one organization decided to do so.

Consequently the candidates qualified for the Selection Phase are from Ericsson, FDN, Motorola, Nokia and Texas Instruments. They will share the cost of the selection and characterization phase up to 150 kEuros each.

The planning of the Selection Phase was reviewed and agreed during TSG-S4#11. All permanent documents were updated in preparation of the selection phase. The Design Constraints, the Performances Requirements and the Selection deliverables were approved and the last two are provided for information as soft attachments to this report (Tdoc S4-000321 and S4-000339). Similarly, a preliminary draft of the selection rules and the list of experiments and test conditions for the selection phase were also agreed. The corresponding documents must be finalized by correspondence in the weeks to come.

Note that contrary to the AMR-NB selection phase, each candidate is supposed to provide a VAD solution that will be selected at the same time as the speech codec.

The following impairment conditions not included in the Qualification Phase will be tested in the Selection Phase, on top of a those already tested in the qualification also repeated to directly compare the performances of all candidates in the same experiments.

-Performances with EDGE Full Rate and Half Rate Error Patterns

- Influence of the input level

- Self-Tandem and Tandem with narrowband codecs (G.711 and EFR)

- Performances in Dynamic conditions

- Performances in DTX conditions (with each candidate’s own VAD)

The key milestones of the Selection Phase are:

- Finalization of the Test Plan by mid-July

- Delivery of the Executable and Start of the processing phase by early August

- Subjective Listening tests in August-September time frame

- Test results analyzed and choice of a solution in TSG-S4#14 in October 23-27

- Verification and Preparation of the Codec Specifications in November

- Presentation of the Selection Phase outcome and approval of the specifications in TSG-SA#10

8. Miscellaneous

TSG-S approved a new Release 2000 Work Item related to Packet Switched Mobile Streaming applications.

Audio and video streaming applications are already very popular on the internet but using a multitude of proprietary and non compatible solutions, requiring to implement and update a number of streaming clients in a terminal.

For mobile streaming applications, it is necessary to limit the number of software plug-ins, address the question of the coupling between the browser and the streaming client and define a default set of streaming protocols and codecs if possible. The overall service quality in error prone conditions should also be addressed.

The objectives of this Work Item are to standardize the components of a mobile streaming service, including streaming protocols, media transport protocols and multimedia codecs. Harmonization with existing and emerging 3GPP multimedia applications will be considered whenever possible. 

TSG-SA is kindly asked to approve this new Work Item.

9. New Leadership

Kari Jarvinen, Nokia was elected by acclamations as new S4 Chairman. Kari Jarvinen is the active SMG11 Chairman and was already S4 Vice-Chairman. No candidature was received to take over the newly vacant vice-chairmanship position.

Consequently, the new S4 leadership after TSG-SA#8 will be:

Kari Jarvinen, Nokia, Chairman
Hiroyuki Yamaguchi, NTT DoCoMo, Vice-Chairman
One Vice-Chairmanship position open
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