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This document provides a summary of the discussions of an informal group, which was set up at the end of the SQ sub-group.

This contribution was drafted according to the notes taken during the discussion. The different sections correspond to the main aspects discussed.

Introduction

During SA4 plenary the ITU-T liaison statements were introduced. It was decided that a small group would meet to start the discussion on the answer that could be sent back to the ITU-T SG XVI. The LS can be drafted at the next SA4 meeting in January.

Background discussion

Before reviewing in details the ToRs of the two new codecs that should be standardized by the ITU-T some general comments were done.

· UMTS and GSM networks are just introducing the AMR-NB codec. Standardizing nowadays a new codec may seem unreasonable.

· Any new standard to be approved by the 3GPP should bring significant improvements compared to the existing codecs (i.e. AMR-NB and AMR-WB).

· The codecs recently standardized such as the SMV are not felt providing sufficient improvement compared to the AMR to justify standardizing a new codec for UMTS & GERAN.

· The gains achieved by source-driven variable rate compared to VAD/CNG were questioned and would have to be demonstrated.

Review of the ITU-T ToR for MSC-VBR

The MSC-VBR ToR were reviewed. The comments made during the reviewing were noted down and are reported in the objective column of the ToR table. These commented tables are provided in the following

No time was left for those of the MSC-EV.

The way forward
A Liaison Statement conveyed through ITU-T individual contribution should be prepared at the San Francisco meeting.
The current document is a base to prepare this LS.

Parameter
Requirement(s)
Objective(s)

Building blocks of the MSC-VBR  (Note Erreur! Source du renvoi introuvable.)
Several different building blocks operating at certain total source bit-rates.

0 kbit/s building block shall be one of the building blocks. 
DTX should be achievable.

Frame size
The frame size should be set to an integer multiple of 5, 10 or 20 ms
20 ms preferred, 10 ms OK

Operating modes (Note Erreur! Source du renvoi introuvable.)
Multiple modes resulting in different targeted average bit-rates (ABRs). 4 modes will be considered:

MVBR(H): highest ABR mode

MVBR(M1): higher medium ABR mode

MVBR(M2): lower medium ABR mode

MVBR(L): Lowest ABR mode
Continuous ABR ranging between that of MVBR(H) and MVBR(L)

What is the reference codec for the tests ?

Question: 4 modes are considered but is there a limit in term of number of modes ?


Maximum bit-rate building block allowed
MVBR(H): to be chosen by the designer
MVBR(M1): 13 kbit/s

MVBR(M2): 8 kbit/s

MVBR(L): 6.4 kbit/s
MVBR(H): 13 kbit/s

MVBR(M1): for further study

MVBR(M2): for further study

MVBR(L): for further study
Problem with TDMA systems. Lowest bit rate is quite high, problems with Half-Rate Traffic Channels.

Table 1 (Part 2/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Parameter
Requirement(s)
Objective(s)

Average bit-rate (ABR) (as a function of voice activity factor, VAF, measured on clean speech) (Note Erreur! Source du renvoi introuvable.)

MVBR(H): around that of VAF([13.2 kbit/s for clean speech condition + 1.2 kbit/s for background noise conditions] 

MVBR(M1 around that of VAF([8.8 kbit/s for clean speech condition + 0.8 kbit/s for background noise conditions]

MVBR(M2): around that of VAF([ 6.6 kbit/s for clean speech condition + 0.6 kbit/s for background noise conditions]

MVBR(L): around that of VAF([4.4 kbit/s for clean speech condition + 0.4 kbit/s for background noise conditions]

As low as possible

Linking VAF with bit-rate is strange when discontinuous transmission is used. This is very like CDMAOne logic.

Speech quality in error-free condition at nominal input level of –26.15 dB with respect to the OVL point (-20 dBm0)
Target quality shall be re-visited. Contributions are solicited.
MVBR(H): Not worse  than that of ITU-T Rec. G.711 at 64 kbit/s at the same input level 
MVBR(M1) Not worse than that of ITU-T Rec. G.729E at 11.8kbit/s at the same input level

MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8kbit/s at the same input level 

MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4kbit/s at the same input level

Not worse than direct at the same input level
Not worse than that of ITU‑T Rec. G.711 at the same input level

Not worse than that of ITU‑T Rec. G.729E at 11.8kbit/s at the same input level

Not worse than that of ITU‑T Rec. G.729 at 8kbit/s at the same input level

AMR and G.729 offer a similar speech quality. G.729 is level dependent. What about the talker dependency?

Table F.1 (Part 3/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Parameter
Requirement(s)
Objective(s)

Operating mode switching  (Note Erreur! Source du renvoi introuvable.)
Arbitrary switching among operating modes without generating switching noise

That’s like AMR.

Speech quality dependency on the input signal level between –36.15dB and  -16.15 dB with respect to the overload point 
Target quality shall be re-visited.
MVBR(H): Not worse  than that of ITU-T Rec. G.711 at 64 kbit/s at the same input levels 
MVBR(M1) Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the same input levels

MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8kbit/s at the same input levels 

MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4kbit/s at the same input levels

Not worse than direct at the nominal level (further refinement would be needed)

Not worse than that of ITU-T Rec. G.711 at the same input levels

Not worse than that of ITU-T Rec. G.729E at 11.8kbit/s at the same input levels

Not worse than that of ITU-T Rec. G.729 at 8kbit/s at the same input levels

Is the G.729 codec a good reference if significant improvements compared to the existing codecs are targeted?

Table 1 (Part 4/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Quality dependency on speakers
for further study 

(a liaison statement sent to Q7/SG12 requesting clarification of available methods for measuring quality dependency on speakers)
MVBR(H): Not worse  than that of ITU-T Rec. G.711 at 64 kbit/s at the nominal level

MVBR(M1): Not worse  than that of ITU-T Rec. G.729E at 11.8 kbit/s at the nominal level

MVBR(M2): Not worse  than that of ITU-T Rec. G.729 at 8 kbit/s at the nominal level 

MVBR(L): Equivalent to that of ITU-T Rec. G.729D at 6.4 kbit/s at the nominal level

Tandeming capability of each mode for speech at nominal input level (Note Erreur! Source du renvoi introuvable.)
Target quality shall be re-visited.
Contributions are invited for all requirements.
2 tandem of MVBR(H): Not worse  than that of  2 tandem of ITU-T Rec. G.726 at 32 kbit/s at the same input level 
2 tandem of MVBR(M1): Not worse than that of 2 tandem of ITU-T Rec. G.729E at 11.8 kbit/s at the same input level

2 tandem of MVBR(M2): Not worse than that of 2 tandem of ITU-T Rec. G.729 at 8 kbit/s at the same input level 

2 tandem of MVBR(L): Not worse than that of 2 tandem of ITU-T Rec. G.729D at 6.4 kbit/s at the same input level

Tandeming with the speech codec used in mobile networks is important.

Cross tandeming capability of different modes for speech at nominal input level (Note Erreur! Source du renvoi introuvable.)
Target quality shall be re-visited.
Contributions are invited to revisit this aspect.

Tandem of MVBR(H) (first) into MVBR(M1) (second) [MVBR(H)→MVBR(M1)]: Not worse  than that of single MVBR(M1) at nominal input level

Tandem of MVBR(M1) (first) into MVBR(M2) (second) [MVBR(M1)→MVBR(M2)]: Not worse  than that of single MVBR(M2) at nominal input level
Tandem of MVBR(M2) (first) into MVBR(L) (second) [MVBR(M2)→MVBR(L) ]: Not worse than that MVBR(L) at nominal input level

Tandem of MVBR(L) (first) into G.729D (second) [MVBR(L)→G.729D]: Not worse than that of G.729D at nominal input level

Tandeming with other ITU-T speech encoding standards
For Further Study
Synchronous tandeming property

Tandeming with regional digital mobile radio (DMR) standards

b

Table 1 (Part 5/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Speech performance with bit errors for an input signal nominal level of -26.15 dB with respect to the overload point:



When UEP is used the error conditions should be a mix of BER and FER.

- Random BER = 10-3  (Note Erreur! Source du renvoi introuvable.)
for further study 
MVBR(H):Not worse than MVBR(H) at error free conditions

MVBR(M1):Not worse than MVBR(M1) at error free conditions

MVBR(M2):Not worse than MVBR(M2) at error free conditions

MVBR(L):Not worse than MVBR(L) at error free conditions



Detected Frame Erasures (Note Erreur! Source du renvoi introuvable.)



-  3% Bursty (air interface pattern) (Note Erreur! Source du renvoi introuvable.)

· 5% Bursty (VoIP pattern)
Target quality shall be re-visited.
MVBR(H):Not worse than that of ITU-T Rec G.729E at 11.8kbit/s or G.711 Appendix I (whichever is better) under the same error condition
MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8kbit/s at the same input level under the same error condition

MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8kbit/s at the same input level under the same error condition
MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4kbit/s at the same input level under the same error condition


MVBR(H):Better than that of ITU-T Rec G.729E at 11.8kbit/s or G.711 Appendix I (whichever is better) under the same error condition
MVBR(M1):Not worse than that of ITU-T Rec G.729E at 11.8kbit/s or G.711 Appendix I (whichever is better) under the same error condition
MVBR(M2): Not worse than that of ITU-T Rec. G.729E at 11.8kbit/s at the same input level under the same error condition

MVBR(L): Not worse than that of ITU-T Rec. G.729 at 8kbit/s at the same input level under the same error condition


Undetected Burst Errors:

  Contributions are invited.

For further study

Table 1 (Part 6/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm
Capability to transmit music (e.g. music on hold)
Target quality shall be re-visited.
MVBR(H):Not worse than that of ITU-T Rec G.728 at 16 kbit/s 

MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s 

MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s 

MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4 kbit/s 



Performance in the presence of background music

For further study

Table 1 (Part 7/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Performance in the presence of background noise (Note Erreur! Source du renvoi introuvable.)
Introduction of noise suppression: contributions are invited

Testing methodology: Send LS to SG12 and wait for their response.

Target quality shall be re-visited.

Selection of noise type to be tested shall be discussed in test planing.



Noise Suppresser would be mandatory. It is an independent function in 3GPP.

· Car Noise at a SNR of 15 dB  

MVBR(H): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 22 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 22 dB.
MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 22 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4 kbit/s at the input SNR of 22 dB.

MVBR(H): Not worse than direct with input SNR of 22 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 22 dB

MVBR(M2): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 22 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 22 dB.


– Babble Noise at a SNR of 20 dB


MVBR(H): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 27 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 27 dB.
MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 27 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4 kbit/s at the input SNR of 27 dB.

MVBR(H): Not worse than direct with input SNR of 27 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 27 dB

MVBR(M2): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 27 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 27 dB.


- continued -

– Street Noise at a SNR of 20 dB


MVBR(H): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 27 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 27 dB.
MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 27 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4 kbit/s at the input SNR of 27 dB.

MVBR(H): Better than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 27 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 27 dB

MVBR(M2): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 27 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 27 dB.


– Interfering Talker at a SNR of 20 dB


MVBR(H): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 20 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 20 dB.
MVBR(M2): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 20 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729D at 6.4 kbit/s at the input SNR of 20 dB.

MVBR(H): Better than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 20 dB

MVBR(M1): Not worse than that of ITU-T Rec. G.711 at 64 kbit/s with input SNR of 20 dB

MVBR(M2): Not worse than that of ITU-T Rec. G.729E at 11.8 kbit/s at the input SNR of 20 dB.
MVBR(L): Not worse than that of ITU-T Rec. G.729 at 8 kbit/s at the input SNR of 20 dB.

Table 1 (Part 8/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm
Parameter
Requirement(s)
Objective(s)

Capability to operate at wider bandwidths 

7 kHz speech band-width, when operating at higher bit-rates  (Note Erreur! Source du renvoi introuvable.)

One way coder/decoder delay  (Note Erreur! Source du renvoi introuvable.)



- total CODEC delay
( 60 ms
( 25 ms

Capability to transmit voiceband data
V.21     300 bit/s
V.22     600/ 1200 bit/s

V.23     1200 bit/s

V.26 bis  1200 bit/s

V.26 ter  1200 bit/s
V.22bis   2400 bit/s

V.26 bis  2400 bit/s

V.26 ter  2400 bit/s

V.27 ter  2400/4800 bit/s

V.29     up to 4800 bit/s

(Note xx)



Capability to transmit signaling and information tones
DTMF
Modulation schemes necessary to support ITU.T Rec. V.18. Tones have to be transmitted with as little distortion as possible.


GTT standard of 3GPP takes care of V.18.


Capability to support speech recognition 

for further study )

Capability to support speaker recognition and verification

for further study

Encoder/Decoder synchronisation 
tbd










Idle channel noise (weighted)
tbd
 (Note Erreur! Source du renvoi introuvable.)

Idle channel noise (single frequency)

tbd


Table F.1 (Part 9/9)
Performance Requirements and Objectives for MSC-VBR Speech-Coding Algorithm

Parameter
Requirement(s)
Objective(s)

Complexity 

Combined encoder and decoder to be implementable on a commercially available (single CPU) fixed-point DSP device 
 (Note Erreur! Source du renvoi introuvable.)
As low as possible

(Input for ITU-T members regarding RAM limitation is needed.)

Usually 3GPP defines the complexity and memory requirements with respect of the WMOPS, RAM, ROM figures of the exiting 3GPP standards.

Implementation 
Bit exact 16-bit fixed-point using ITU-T library tools
(Usage of 32-bit accumulator is tentatively agreed on, but contribution on the usage of 40-bit accumulator are invited.)


Interoperable floating-point implementation to follow.



Specification description


Bit-exact fixed-point modular ANSI-C code using ITU-T library tools in Electronic format
 (Note Erreur! Source du renvoi introuvable.)




Interoperability with existing standards (Note Erreur! Source du renvoi introuvable.)

desirable
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