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1.
Introduction

At TSG-SA#14 (December 2001) the contribution TD SP-010741 [1] was discussed. The contribution requested that the references for the AMR-WB codec should be removed from TS 26.234 Release 4. The motivation for this was that the AMR-WB codec is only available in Release 5. The decision of TSG-SA was that the issue should be brought to TSG-SA4 attention and that TSG-SA4 was asked to come back at the next TSG-SA meeting with a proposal for resolution of the issue. TSG-SA4 should either provide justification for including AMR-WB codec in Release 4 or provide TSG-SA with a CR removing the reference in TS 26.234 Release 4. This contribution gives the background to the problem and provides motivation for why the AMR-WB codec should be included in Release 4.

2.
Background

At the TSG-SA4#16 meeting  (Sophia-Antipolis, France, 26 February - 3 March, 2001), TSG-SA4 agreed to send the TS 26.234 to TSG-SA to be approved and included in Release 4. The specifications for AMR-WB were also sent to TSG-SA for inclusion in Release 4. At TSG-SA#11 (Palm Springs, CA, USA, 19-22 March 2001), the AMR-WB codec and TS 26.234 were put forward for approval to be included in Release 4. At the same meeting the contribution TD SP-010128 [2] was discussed. In this contribution concerns were raised that certain network aspects of AMR-WB feature were not ready to be approved in Release 4. The contribution [2] states the following: "It [3GPP Feature AMR-WB] consists of two building blocks, the specification of the codec and the implementation into the network. The codec specifications are finalized in S4. However, so far little work has been done for the implementation of the codec in the network.".  The TSG-SA#11 meeting decided that the AMR-WB Codec would be functionally frozen for Release 5 and only essential corrections would be allowed to the corresponding specifications (see list below),

· TS 26.171 "AMR Wideband Speech Codec; General description" 

· TS 26.173 "AMR Wideband Speech Codec; C-source code"

· TS 26.174 "AMR-WB speech codec; test sequences"

· TS 26.190 "AMR Wideband Speech Codec; Transcoding Functions"

· TS 26.191 "AMR Wideband Speech Codec; Error concealment of erroneous or lost frames"

· TS 26.192 "AMR Wideband Speech Codec; CN for AMR Speech Traffic Channels"

· TS 26.193 "AMR Wideband Speech Codec; Source Controlled Rate operation"

· TS 26.194 "AMR Wideband Speech Codec; VAD for AMR Speech Traffic Channels"

· TS 26.201 "AMR Wideband Speech Codec; Speech Codec Frame Structure"

· TS 26.202 "AMR-WB speech codec; interface to Iu and Uu"

TSG-SA#11 also acknowledged that the debate on inclusion of the AMR-WB feature in Rel‑4 can be opened again, based on review at TSG-SA#12. (However, the remaining network issues could not be finalised in time by TSG-SA#12).  

3.
Motivation for the inclusion of the AMR-WB codec in Release 4

As contribution TD SP-010128 [2] explains and the decision of TSG-SA#11 indicates, the view of TSG-SA is that the AMR-WB codec itself is ready. The thing missing to be able to approve the complete AMR-WB feature in Release 4 is certain details of the inclusion of the codec in the network. 

TS 26.234 specify the Transparent Packet switched Streaming Service (PSS). In PSS the AMR-WB frames are encapsulated in RTP packets and transported over UDP/IP. PSS only make use of the AMR-WB codec and not any of the parts relating to the integration of the AMR-WB codec in the network, i.e. the parts considered to not be ready by TSG-SA.  In other words, there is a Release 4 specification (TS 26.234) that uses the AMR-WB codec and the codec itself has been considered ready since Release 4 was frozen. The solution to the inconsistent references between Release 4 and 5 in TS 26.234 is to move the specifications related to the AMR-WB codec to Release 4, but leave the ones relating to the inclusion of the codec in the network to Release 5.

The AMR-WB codec is a complete entity as such and possible to implement for use in 3GPP as shown in its use in TS 26.234 Release 4. Note that TS 26.234 Release 4 likewise refers to codec specifications of many non-3GPP defined codecs (e.g., MPEG-4 AAC and ITU-T H.263) without needing system support to be included for them in 3GPP specifications. 

Although taking place now, the inclusion of AMR-WB codec in Release 4 is fully aligned with the specification preparation and approval timelines. Like Release 4 specifications, the AMR-WB codec specifications were finalised, approved and frozen within the Release 4 timeframe at TSG-SA#11 (in March 2001) although they were not formally included for Release 4 at that time. 

Moving AMR-WB codec specifications into Release 4 is in-line with the packet switched streaming work in SA4 and the working assumptions there, allowing consistent work progress in developing PSS services for 3GPP.

4.
Proposed solution

The actions needed to correct the problem with the references to the Release 5 specifications of the AMR-WB codec in TS 26.234 Release 4 are the following:

1. From the list of the AMR-WB technical specifications functionally frozen at the time Release 4 was frozen all except TS 26.202 "AMR-WB speech codec; interface to Iu and Uu" are used in PSS and should be moved to Release 4. TS 26.202 is not moved since it relates to the network aspects of the AMR-WB feature.

2. A few minor changes are needed to TS 26.171, TS 26.174 and TS 26.191 just to remove the references to TS 26.202.  The changes are few and can be seen in the three proposed CRs in Annex A-C of this contribution. Note that the changes to TS 26.174 and TS 26.191 are actually not because TS 26.202 is left out of Release 4. They are instead for the removal of unused references to TS 26.202.

No changes to TS 26.234 are needed.

5.
Conclusion

SA4 should provide input to TSG-SA#15 proposing the move of AMR-WB codec specifications (as described in Section 4) into Release 4. The change should be motivated with the following facts:

1. There is a Release 4 specification (TS 26.234) that utilises the AMR-WB codec.

2. The parts of the 3GPP Feature AMR-WB (i.e. the AMR-WB codec) used in TS 26.234 have been considered ready since Release 4 was finalised in March 2001. It was only the integration of the AMR-WB codec in the network that was considered not stable enough. This part is not used in PSS since RTP/UDP/IP transport is used for AMR-WB. 

3. The AMR-WB codec is a complete entity as such and possible to implement for use in 3GPP (as shown in its use in TS 26.234 Release 4). Excluding the use of AMR-WB codec in Release 4 puts the AMR-WB codec unnecessarily in disadvantageous position compared to non-3GPP defined codecs (also used in TS 26.234 Release 4).

4. Although occurring now, the inclusion into Release 4 is fully aligned with the specification approval timelines. Like specifications formally belonging to Release 4, the AMR-WB codec TSs were finalised, approved and frozen within the Release 4 timeframe (March 2001).

5. Moving AMR-WB codec specifications into Release 4 is in-line with the packet switched streaming work in SA4 and the working assumptions there, thus allowing harmonious and consistent work progress in developing PSS services for 3GPP.

The list of 3GPP Rel-4 specifications (TS 21.102: "3rd Generation mobile system Release 4 specifications”) should be updated to include the AMR-WB codec specifications (except TS 26.202). Also, the relevant tasks in the 3GPP Work Plan should be updated to belong to Release 4. 
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[1]
GSM 03.50 : "Digital cellular telecommunications system (Phase 2); Transmission planning aspects of the speech service in the GSM Public Land Mobile Network (PLMN) system".

[2]
3GPP TS 26.190 : “AMR Wideband Speech Codec; Transcoding functions".

[3]
3GPP TS 26.173 : “AMR Wideband Speech Codec; ANSI‑C code". 

[4]
3GPP TS 26.174 : “AMR Wideband Speech Codec; Test sequences".

[5]
3GPP TS 26.193 : “AMR Wideband Speech Codec; Source Controlled Rate operation".

[6]
3GPP TS 26.194 : “AMR Wideband Speech Codec; Voice Activity Detection (VAD)".

[7]
3GPP TS 26.192 : “AMR Wideband Speech Codec; Comfort Noise Aspects".

[8]
3GPP TS 26.191 : “AMR Wideband Speech Codec; Error Concealment of Lost Frames.

[9]
3GPP TS 26.201 : “AMR Wideband Speech Codec; Frame Structure".

[10]
3GPP TS 26.202 : “AMR Wideband Speech Codec; Interface to RAN".
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After the change:
[1]
GSM 03.50 : "Digital cellular telecommunications system (Phase 2); Transmission planning aspects of the speech service in the GSM Public Land Mobile Network (PLMN) system".

[2]
3GPP TS 26.190 : “AMR Wideband Speech Codec; Transcoding functions".

[3]
3GPP TS 26.173 : “AMR Wideband Speech Codec; ANSI‑C code". 

[4]
3GPP TS 26.174 : “AMR Wideband Speech Codec; Test sequences".

[5]
3GPP TS 26.193 : “AMR Wideband Speech Codec; Source Controlled Rate operation".

[6]
3GPP TS 26.194 : “AMR Wideband Speech Codec; Voice Activity Detection (VAD)".

[7]
3GPP TS 26.192 : “AMR Wideband Speech Codec; Comfort Noise Aspects".

[8]
3GPP TS 26.191 : “AMR Wideband Speech Codec; Error Concealment of Lost Frames.

[9]
3GPP TS 26.201 : “AMR Wideband Speech Codec; Frame Structure".
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13
Adaptive Multi-Rate Wideband speech codec interface to RAN

The adaptive multi-rate wideband speech service interface to RAN is described in [10].

14
Adaptive Multi-Rate Wideband speech codec performance characterisation

The adaptive multi-rate wideband speech channel performance characterisation is described in [11].

After the change:
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Clause 2: Normative references
Before the change:

[1]
3GPP TS 26.201: "AMR wideband speech codec; Frame structure".

[2]
3GPP TS 26.202: "AMR Wideband Speech Codec; Interface to RAN".

[3]
3GPP TS 26.190: "AMR Wideband Speech Codec; Transcoding functions".

[4]
3GPP TS 26.193: "AMR Wideband Speech Codec; Source Controlled Rate operation".

[5]
3GPP TS 26.194: "AMR wideband speech codec; Voice Activity Detection (VAD)".

[6]
3GPP TS 26.201: "AMR Wideband Speech Codec; Frame structure".

[7]
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3GPP TS 26.201: "AMR wideband speech codec; Frame structure".
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3GPP TS 26.190: "AMR Wideband Speech Codec; Transcoding functions".
[3]

     3GPP TS 26.192: "AMR Wideband Speech Codec; CN for AMR Speech Traffic Channels"
[4]
3GPP TS 26.193: "AMR Wideband Speech Codec; Source Controlled Rate operation".

[5]
3GPP TS 26.194: "AMR wideband speech codec; Voice Activity Detection (VAD)".

[6]
3GPP TS 26.201: "AMR Wideband Speech Codec; Frame structure".

[7]
3GPP TS 26.173: "AMR wideband speech codec; ANSI‑C code".
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Before the change (Clauses 2, 4 and 5):

2
Normative references

This document incorporates, by dated and undated reference, provisions from other publications. These normative references are cited in the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to this document only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies.

[1]
3GPP TS 26.202"AMR Wideband Speech Codec; Interface to RAN".

[2]
3GPP TS 26.190"AMR Wideband Speech Codec; Transcoding functions".

[3]
3GPP TS 26.193"AMR Wideband Speech Codec; Source Controlled Rate operation".

[4]
3GPP TS 26.201"AMR Wideband Speech Codec; Frame structure".

4
General

The purpose of the error concealment procedure is to conceal the effect of erroneous/lost AMR-WB speech frames. The purpose of muting the output in the case of several erroneous/lost frames is to indicate the breakdown of the channel to the user and to avoid generating possible annoying sounds as a result from the error concealment procedure.

The network shall indicate erroneous/lost speech or lost SID frames by setting the RX_TYPE values [3] to SPEECH_BAD, SID_BAD or SPEECH_LOST. If these flags are set, the speech decoder shall perform parameter substitution to conceal errors.

The example solution provided in paragraph 6 apply only to bad frame handling on a complete speech frame basis. Sub-frame based error concealment may be derived using similar methods.

5
Requirements

5.1
Error detection

If the most sensitive bits of the AMR-WB speech data (class A in [4]) are received in error, the network shall indicate RX_TYPE = SPEECH_BAD in which case the BFI flag is set. When the frame is not received, the network shall indicate RX_TYPE = RX_SPEECH_LOST in which case the BFI flag is set as well. If a SID frame is received in error, the network shall indicate RX_TYPE = SID_BAD.. 

5.2
Erroneous or lost speech frames

Normal decoding of erroneous/lost speech frames would result in very unpleasant noise effects. In order to improve the subjective quality, erroneous/lost speech frames shall be substituted with either a repetition or an extrapolation of the previous good speech frame(s). This substitution is done so that it gradually will decrease the output level, resulting in silence at the output. Subclause 6 provides example solution.

5.3
First lost SID frame

A  lost SID frame shall be substituted by using the SID information from earlier received valid SID frames and the procedure for valid SID frames be applied as described in [3].

5.4
Subsequent lost SID frames 

For many subsequent lost SID frames, a muting technique shall be applied to the comfort noise that will gradually decrease the output level. For subsequent lost SID frames, the muting of the output shall be maintained. Subclause 6 provides example solutions.
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