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Introduction

In this document, we propose to start work on creating a floating-point specification for the AMR-WB codec. The working assumptions are based on the corresponding procedures used for the AMR-NB floating-point codec (TS 26.104).

When the AMR-WB codec is used in the multimedia environment it is increasingly likely that the implementation platform for the codec is something else than a DSP. In particular, the PC platform carries special importance since it is today the primary implementation platform for video telephony and other multimedia applications.

The AMR-WB C-code in TR 26.173 is provided in fixed-point form using a library of basic operations. However, it is not very efficient for an implementation on a PC or other general-purpose processors. An efficient PC implementation of the AMR-WB codec requires a floating-point optimisation and it is clear that such floating-point implementations will be preferred for many multimedia telephony platforms.

Since a floating-point implementation will not be bit-exact with the fixed-point AMR-WB C-code this will raise a potential issue of interoperability and quality. This potential problem is best solved by providing a standard floating-point implementation, which has been verified to have good quality and interoperability with the fixed-point code. In addition to giving quality guarantee this floating-point C-code would lower the threshold for implementation of the AMR-WB codec for non-3G platforms and thus improve interoperability of 3G multimedia telephones and non-3G systems.

Proposal

Nokia propose that SA4 produces a floating-point specification for AMR-WB in a similar form as TR 26.173. The procedure for this work would closely follow the procedures used for creating the AMR narrowband floating-point specification 26.104.

The AMR-NB floating-point codec was part of Work item 2 (Low bit rate codec for multimedia telephony), which is now closed and can not be used to include the AMR-WB floating-point codec. So, it seems that the best way forward is to create a work item. In this work item we would define AMR-WB floating-point as a work task for the Feature “Wideband Telephony Service (AMR-WB)”. For that purpose, we have drafted a new work item proposal, which is attached into this contribution as Annex A. 

Otherwise the procedures for producing the specification will be similar than in the AMR-NB case. Nokia is willing to provide the baseline C-code to be used for the specification. So, the required effort for the new specification is not excessive. The additional effort will consist of a review and verification of the code by independent organisations. The target is to have this as a Release 5 item.

Working assumptions 

· The AMR-WB floating-point codec specification will be implemented in a similar manner than the existing AMR-NB floating-point codec 26.104.

· The floating-point codec specification will be targeted to multimedia applications. The fixed-point specification in 26.173 will remain the only allowed AMR wideband implementation for the speech service.

· The target is to produce an ANSI C-code, which can be efficiently executed with general purpose processors and, in particular, on the PC platform.

· The subjective quality of the floating-point codec must be essentially identical to that of the fixed-point codec.

· The specification will include a C-code, which can only be used without any modifications. This C-code can be compiled to an executable code and it is the only standard-conforming floating-point implementation of the codec.

· SA4 will carry out performance verification for the floating-point codec in selected platforms. This performance verification work will be done prior to the acceptance of the specification and it includes subjective testing of the codec and possibly additional complementing tests.

· SA4 will use a bit-exact decoder in the proposed specification. This will greatly simplify the verification and testing of the codec.

Draft Work Plan and schedule

Nokia will provide a baseline C-code to be used as a basis for development. Nokia will distributed the baseline C-code to companies willing to participate in the verification of the C-code. Nokia will take responsibility of maintaining the code and working together with other organisations to integrate improvements to the code. When the code is considered stable it will be provided for verification tests. Janne Vainio would be the Nokia contact for obtaining the baseline C-code and required NDAs. Nokia also volunteers to provide the editor for the specification (similar to TS 26.104). First draft will be presented in the December SA4 meeting.

The following table proposes a work plan and schedule to finalise the specification.

The terms Phase I and Phase II will be used as explained below:

· Phase I: Work leading to a stable code to be used in the verification work. Companies participating in this phase will potentially modify the baseline code.

· Phase II: Verification work to evaluate the code resulting from Phase I. The participating companies only evaluate, but do not modify the code. (However, the verification work may result in identification of correction/modification needs, which will be reflected in the code.)

Task
Schedule

Work Item approved in SA4
SA4#18 (September)

Work Item approved in SA
SA#13 (September)

Phase I participants to execute a software evaluation license with Nokia
Mon, Nov 5 (at the latest)

Nokia to distribute the C-code to Phase I participants (encrypted electronic distribution)
Mon, Nov 5

Phase I participants to provide final comments/enhancements to Nokia (further comments will be considered as part of Phase II)
Fri, Nov 30

Verification items approved, draft test plan for subjective tests in the verification available. 
SA4#19 (December)

Phase II participants identified and verification work allocated
SA4#19 (December)

Draft TS 26.204 reviewed by SA4
SA4#19 (December)

Phase II participants to execute a software evaluation license with Nokia
SA4#19 (at the latest)

Nokia to complete the stable code for verification work
SA4#19 (end of the meeting)

Draft TS 26.204 presented for information in SA
SA#14 (December)

Phase II end
SA4#20 (February)

Review of verification results
SA4#20 (February)

Approval of TS 26.204 by SA4
SA4#20 (February)

Approval of TS 26.204 by SA
SA#15 (March)

Verification Work (Phase II)

The following table proposes a list of possible work items for the verification work. 

Item
Companies

Verification of the format and correctness of the C-code


Verification of subjective speech quality with respect to the existing AMR fixed-point codec (subjective testing): clean speech, input levels, tandeming, background noise
Nokia, …

DTMF- and signalling tones


Performance with music signals


Special signals (in particular, non-speech signals)


Check of overload performance


Idle channel behaviour (output signal when low noise input signal)


Complexity of the codec in different platforms

(comparison with fixed-point AMR)
Nokia, …

Operation of the VAD and comfort noise


Stability of the codec over time
Nokia, …

Bit-exactness of the decoder
Nokia, …

Required action points for SA4#18

The following actions should be taken during SA4#18 to progress the AMR-WB floating-point work item:

· Approve the work item description in SA4 level and then forward it for approval to the SA-plenary in September

· Additional companies are needed to support the new WID.

· Companies should announce their interest to participate in phase I or phase II of the work, so that the preparation of NDAs could start as soon as possible.
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Work Item Description

Title


Floating-point ANSI‑C code for the AMR-WB speech codec
1
3GPP Work Area


Radio Access


Core Network

(
Services

2 Linked work items


Wideband Telephony Service (AMR-WB)

3 Justification

AMR (Adaptive Multi-Rate) and AMR-WB (Adaptive Multi-Rate Wideband, Rel-5) speech codecs are defined for speech service for UTRAN and GERAN in fixed-point ANSI C-code. The bit-exact C-code is given in TSs 26.073 (AMR) and 26.173 (AMR-WB). In addition to speech service, these speech codecs are defined for other applications such as multimedia (in circuit switched 3G-324M terminal specified in 3GPP TS 26.110, and in packet-based applications specified in TS 26.234 for streaming and in TS 26.235 for conversational services). In these applications, a floating-point speech codec implementation may suit better the implementation platform than the fixed-point codec. Therefore, it is useful to produce a floating-point definition of the AMR-WB speech codec as an alternative way to implement the codec.

The bit-exact fixed-point ANSI-C code remains the preferred implementation for all services. Like for AMR, the fixed-point specification (TS 26.173) is the only allowed implementation of the AMR wideband codec for speech service, and the use of the floating-point code is strictly limited to other services.

For the AMR speech codec, a floating-point code has already been defined in TS 26.104.

4
Objective

To produce floating-point ANSI C-code for AMR-WB speech codec as an alternative implementation of the codec. 

The floating-point encoder is a non-bit-exact implementation of the fixed-point encoder producing quality indistinguishable from that of the fixed-point encoder. The decoder is a bit‑exact implementation of the fixed-point decoder, but the code has been optimised for speed and the standard fixed-point libraries are not used as such.

It will be verified that the fixed-point and floating-point codecs interoperate with each other without any artifacts.

5
Service Aspects


The same as in the Feature “Wideband Telephony Service” in which this work task belongs.
6
MMI-Aspects


The same as in the Feature “Wideband Telephony Service” in which this work task belongs.
7
Charging Aspects


The same as in the Feature “Wideband Telephony Service” in which this work task belongs.
8
Security Aspects


The same as in the Feature “Wideband Telephony Service)” in which this work task belongs.
9
Impacts 

Affects:
USIM
ME
AN
CN
Others

Yes

(




No






Don't know
(

(
(


10 Expected Output and Time scale (to be updated at each plenary) 

New specifications

Spec No.
Title
Prime rsp. WG
2ndary rsp. WG(s)
Presented for information at plenary#
Approved at plenary#
Comments

TS 26.204
ANSI‑C code for the floating-point AMR-WB speech codec
SA4

SA#14
SA#15


Affected existing specifications

Spec No.
CR
Subject
Approved at plenary#
Comments

























11
Work item raporteurs

Janne Vainio 
12
Work item leadership

TSG SA WG 4

13
Supporting Companies

Ericsson, France Telecom, Nokia, Siemens

14
Classification of the WI (if known)


Feature (go to 14a)


Building Block (go to 14b)

X
Work Task (go to 14c)

14a
The WI is a Feature: List of building blocks under this feature

(list of Work Items identified as building blocks)

14b
The WI is a Building Block: parent Feature 

(one Work Item identified as a feature)

14c
The WI is a Work Task: Belongs to the Feature “Wideband Telephony Service (AMR-WB)”

