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1. Summary

This document states concerns over the intention to update the existing AMR-WB Codec Specifications with a series of CRs as part of the Work Item referenced above. 
As an alternative, it is proposed that if the WI is approved, enhancements to AMR-WB should form a new independent codec standard with associated documentation. It is believed that the risks associated with such an approach will be significantly less.
2. Background

Document S4-090724 (Huawei, Qualcomm, China Mobile & ETRI) states…

“In order to keep the consistency of the different components of the AMR-WB codec, this work will be treated as a whole codec improvement. The implementation of the results of the work would be in the form of a series of CRs to existing AMR-WB specifications.”

Whilst this is clearly one way to handle enhancements to the AMR-WB codec, it has several drawbacks.
3. Discussion

Recent announcements from Orange indicate that AMR-WB is now being deployed, and it is well known that handsets incorporating the codec have been available for some time. AMR-WB is therefore a working codec technology.
The WI proposal in document S4-090724 states that foreseen improvements should target at least:

1. Quality improvements, especially:

a) Low bitrates performance, especially at 8.85 and 6.6 kb/s where the quality of AMR-WB is known to be insufficient as these modes are considered as fallback modes. 

b) High bitrates improvements, as the AMR-WB quality tends to saturate for bitrates higher than 12.65 kbit/s.

c) Quality for music signals

2. VBR operation and VAD optimizations for enhanced capacity. AMR-WB VAD is not really efficient for noisy conditions and even for clean speech (at least when compared to AMR-VAD1 in narrowband conditions).

3. Robustness to frame erasures.

4. Complexity vs. Quality tradeoffs. In particular, the complexity should be kept as close as possible to that of AMR-WB. An increase in complexity should be justifiable by an improvement in performance.

From this list it can reasonably be anticipated that relatively significant C-code changes across several modules will almost certainly be necessary in order to deliver the significant improvements in performance which are foreseen above. It will also obviously impact both the fixed point and floating point implementations of the codec. 
Below is the list of the 12 AMR-WB Documents which will require review, and updating: 

TS 26 171 “Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - General description ”

TS 26 173 “ANSI-C code for the Adaptive Multi-Rate - Wideband (AMR-WB) speech code” (Fixed Point)
TS 26 174 “Test Sequences Adaptive Multi-Rate - Wideband (AMR-WB) speech codec”

TS 26 190 “Mandatory Speech Codec speech processing functions AMR Wideband speech codec; Transcoding functions”

TS 26 191 “Speech codec speech processing functions; Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Error concealment of lost frames ”

TS 26 192 “Speech codec speech processing functions; Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Comfort noise aspects ”

TS 26 193 “Speech codec speech processing functions; Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Source controlled rate operation ”

TS 26 194 “Speech codec speech processing functions; Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Voice Activity Detector (VAD)”

TS 26 201 “Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Frame structure ”

TS 26 202 “Adaptive Multi-Rate - Wideband (AMR-WB) speech codec - Interface to Iu and Uu”
TS 26 204 “Speech codec speech processing functions; Adaptive Multi-Rate - Wideband (AMR-WB) speech codec – ANSI-C code” (Floating Point)
TR 26 976 “Performance characterization of the Adaptive Multi-Rate Wideband (AMR-WB) speech codec”
The review and updating of this documentation will no doubt be extensive and given the complexity of the task there seems to be a very real risk that this could lead to errors creeping in.

Given the foregoing, it seems unwise to take a fully functional and operationally deployed codec, AMR-WB, and updating it with CRs. This carries a very real risk that SA4 may inadvertently replace the well-proven technology of AMR-WB with a defective or faulty capability, either through the introduction of code errors in either the fixed point or floating code, or typographical errors in one of the 11 Technical Specifications. 

