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Introduction

This document contains a proposal for a permanent document on Selection Rules for PSS/MMS Audio Codec and AMR-WB+. This document was prepared based on permanent document on Selection Rules used earlier in 3GPP for AMR-WB codec selection. (Since no separate permanent document exists this time for Selection Deliverables, a list of required selection deliverables is included in Annex A of this proposed permanent document.) 

For permanent documents of AMR-WB Selection Phase, see http://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/
AMR-Wideband/Perm_Docs_Selection_Phase. 
1. PSS/MMS Low-Bit Rate Audio Codec (LBRAC) Selection Rules
Three basic rules are defined. The first two rules are eliminating rules intended to exclude all candidates failing to demonstrate full compliance with the PSS/MMS Audio Codec Design Constraints defined in [1] or presenting test results too far below the expected performance level. The third rule is not exactly a rule but a primary selection of Figures of Merit according to which the candidate performances will be compared as part of the Selection test results analysis. These multiple criteria are intended to provide a good picture of the relative performances of the proposed solutions.

Each rule is further described in the following sections:

PSS/MMS LBRAC Selection Rule 1:

Any candidate (including AMR-WB+) not compliant with all Design Constraints defined in PSS/MMS Audio Codec Design Constraints permanent document [1] will be excluded. In the case when the AMR-WB+ candidate fulfils the PSS/MMS audio codec design constraints and wins the selection based on the rules defined in this document but fails to fulfil the AMR-WB+ design constraints, the adoption of AMR-WB+ codec as the default PSS/MMS low bit-rate audio codec will be determined in TSG-SA4 group. 

PSS/MMS LBRAC Selection Rule 2:

Any candidate not meeting the performance requirements will be excluded. In order to meet the performance requirements, a candidate must be better than the reference at least in one experiment. A candidate must never be worse than the reference in any experiment in experimental block A. However, up to one failure is accepted in quality comparison under stressed operating conditions (experimental block B). In each test case (a test case being defined by its bitrate and mono/stereo configuration) independently, the reference is selected as either  AMR-WB or MPEG-4 AAC LC whichever performs better on the average over all tested content types
. This minimum performance level ensures that for unpredictable, varying content types, the selected codec represents an improvement over the codecs currently described in Rel.5 of TS 26.234. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice.

 
· 
· 
· 

“Better than” and “no worse than” are defined at the 95% confidence level for performance measures defined above.

The score is understood as a MUSHRA score averaged across the replications of the sub-experiments (different laboratories) in each operational mode and operational condition.
 

PSS/MMS LBRAC Selection Rule 3: Figures of Merit:

A number of Figures of Merit will be used to analyse and compare the performance of the candidates. Corresponding rankings will be prepared and provided for information only. None of the Figures of Merit listed below is intended to serve as single selection criteria. 
The candidates will be ranked according to the following metrics:

FoM L1:

Sum of delta MUSHRA against the Reference over all test sets. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice. 

FoM L2a:

The number of items where the candidate performs better than the Reference. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice. 

FoM L2b:

Sum of delta MUSHRA of items where the candidate performs better than the Reference. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice. 
FoM L2c – L2f
Best delta MUSHRA against Reference per content type.
FoM L3a:

The number of items where the candidate performs worse than the Reference. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice. 

FoM L3b:

Sum of delta MUSHRA of items where the candidate performs worse than the Reference. According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice. 
FoM L3c – L3f:
Worst delta MUSHRA against Reference per content type.
FoM L4-L10:

Sum of delta MUSHRA against the better of AMR-WB and AAC LC reference codec over each test set separately

List of low bit rate test sets


(FoM):
Set #1:
14 kbit/s mono



(FoM L4)
Set #2:
14 kbit/s mono (use case B, 16 kHz)
(FoM L5)
Set #3:
18 kbit/s stereo



(FoM L6)
Set #4:
18 kbit/s stereo
(use case B)

(FoM L7)
Set #5:
24 kbit/s mono



(FoM L8)
Set #6:
24 kbit/s stereo



(FoM L9)


Set #7:
channel impairments


(FoM L10)

FoM L11 – L14

Sum of Delta MUSHRA against the better of AMR-WB and AAC LC reference codec within each content class

Set #7:
speech content



(FoM L11)
Set #8:
speech over music content

(FoM L12)
Set #9:
speech in between music content
(FoM L13)
Set #10:
music content



(FoM L14)



FoM L15-L16:

Figures of Merit for computational complexity and memory 
Manufacturing complexity FoM L15 = peak-WMOPS (WOF) + 1*(RAM + (1/4)*DROM + PROM)

Battery life FoM L16 = average-WMOPS


2 
Set of Rules for High-Bit Rate Audio Codec (HBRAC) Selection Rules

PSS/MMS HBRAC Selection Rule 1:

Same as PSS/MMS Low-Bit Rate Audio Codec Selection Rule 1 in Section 1.

PSS/MMS HBRAC Selection Rule 2:


Same as PSS/MMS Low-Bit Rate Audio Codec Selection Rule 2 in Section 1.

PSS/MMS HBRAC Selection Rule 3 Figure of Merits: 

A number of Figures of Merit will be used to analyse and compare the performance of the candidates. Corresponding rankings will be prepared and provided for information only. None of the Figures of Merit listed below is intended to serve as single selection criteria. 

The candidates will be ranked according to the following metrics:

FoM H1:

Sum of delta MUSHRA against AAC-LC over all test sets. 

FoM H2a:

The number of items where the candidate performs better than AAC-LC. 

FoM H2b:

Sum of delta MUSHRA of items where the candidate performs better than AAC-LC. 

FoM H2c:

Best delta MUSHRA against AAC-LC.
FoM H3a:

The number of items where the candidate performs worse than AAC-LC. 

FoM H3b:

Sum of delta MUSHRA of items where the candidate performs worse than AAC-LC. 
FoM H3c:

Worst delta MUSHRA against AAC-LC.

FoM H4-H11:

Sum of delta MUSHRA against AAC-LC over each test set separately

List of high bitrate test sets


(FoM):
Set #1:
24 kbit/s mono



(FoM H4)
Set #2:
24 kbit/s stereo



(FoM H5)
Set #3:
32 kbit/s stereo
Use case A

(FoM H6)
Set #3:
32 kbit/s stereo
Use case B

(FoM H7)
Set #4:
48 kbit/s stereo
Use case A

(FoM H8)
Set #4:
48 kbit/s stereo
Use case B

(FoM H9)
Set #5:
Channel impairments at 1% frame loss
(FoM H10)

Set #6:
Channel impairments at 3% frmae loss
(FoM H11)

FoM H12-H13:

Figures of Merit for computational complexity and memory

Manufacturing complexity FoM H12 = peak-WMOPS (WOF) + 1*(RAM + (1/4)*DROM + PROM)

Battery life FoM H13 = average-WMOPS


3 PSS/MMS Audio Codec Selection Procedure

The selection procedure will consist of the following steps:

Low Bit-Rate codec discussion (steps 1-5):

1.
The LBR Selection test results will be presented and analysed while keeping secret the identity of the LBR candidates. Each candidate will be informed of the code used for its own solution and its solution only. The Selection rules 2 and 3 defined in section 1 will be applied at this stage.

2.
After the review and discussion of the test results (as specified for rule 3), TSG-SA4 will try to reach a consensus on a quality ranking of the LBR candidates.

3.
Each LBR candidate will then present its solution and show the compliance with the PSS/MMS Audio Codec Design Constraints [1]. All candidates not compliant with all design constraints will be excluded according to the Selection rule 1.

4.
The test results obtained by each LBR candidate will then be revealed.

5.  
A discussion and review of the LBR candidate codec characteristics and test results will take place.

High Bit-Rate codec discussion (steps 6-10):

6.
The HBR Selection test results will be presented and analysed while keeping secret the identity of the HBR candidates. Each candidate will be informed of the code used for its own solution and its solution only. The Selection rules 2 and 3 defined in section 2 will be applied at this stage.

7.
After the review and discussion of the test results (as specified for rule 3), TSG-SA4 will try to reach a consensus on a quality ranking of the HBR candidates.

8.
Each HBR candidate will then present its solution and show the compliance with the PSS/MMS Audio Codec Design Constraints [1]. All candidates not compliant with all design constraints will be excluded according to the Selection rule 1.

9.
The test results obtained by each HBR candidate will then be revealed.

10. 
A discussion and review of the HBR candidate codec characteristics and test results will take place.

Selection of PSS/MMS Audio codec(s) for low and high bit-rate ranges:

11. 
SA4 will try to reach a consensus on codec(s) for the PSS/MMS default audio codec for low and high bit-rate range.

In addition to the above selection procedure, all candidates have to provide the Selection Deliverables as defined in Annex A. All LBR and HBR candidates not compliant with the required deliverables will be excluded (before Step 1).

References:
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AMR-WB+ permanent document; Design Constraints (Last version approved by TSG-SA4)

[3]
AMR-WB+ permanent document; Performance Requirement (Last version approved by TSG-SA4)

[4]
PSS/MMS Audio Codec and AMR-WB+ permanent document; Time Plan (Last version approved by TSG-SA4)

[5]
PSS/MMS Audio Codec and AMR-WB+ permanent document; AMR-WB+ and PSS/MSS low-rate audio selection test and processing plan (Last version approved by TSG-SA4)
 Annex A: 
Selection Deliverables for PSS/MMS Audio Codec and Extended AMR-WB 
1. Introduction
This Annex lists the deliverables for the selection phase for PSS/MMS Audio Codec and Extended AMR-WB. The deliverables are all items the candidates must provide in order to enter into the selection contest.

The delivery dates for all selection deliverables are based on schedule assumptions given in the permanent document on codec selection and development [4]. In case of any discrepancy of the dates, the dates as indicated in [4] prevail.

2. List of Deliverables

The candidates participating to the selection phase must provide the following deliverables:

· Binding declaration to submit a candidate codec 
· Codec executable(s)

· Technical descriptions (including draft Specifications - to be distributed only by the winning proponent(s))

· Report covering the design constraints

· Source C-code for tested codec modes

· IPR declaration

· Optional additional information

Each item is described in the following sections.

In addition, for the verification phase (after the selection phase), the winning proponent(s) must submit he ANSI-C source code of selected codec(s) to verification labs (under NDA) . 
2.1 Binding declaration to submit a candidate codec 
The candidates must make the binding declaration (commitment to funding the selection phase) by 31st May 2003.


2.2
 Executable
The candidates must deliver to ETSI copies of their executable by [tbd]. It is the responsibility of the candidates to be sure that the executable will effectively be delivered by the due date. ETSI will register the executable delivery date for each candidate and will report the effective delivery date to SA4. ETSI will not check the correct operation of the files delivered.
The executables will be used by the host lab to create the samples used during the selection tests.


2.3 Technical descriptions 
The candidates must provide by [tbd] a technical description of their codec through SA4 reflector. The description should contain sufficient details to allow analysis of the solution.

Each candidate shall also provide a report through SA4 reflector by [tbd] showing that the proposal fulfils all design constraints. This includes a complexity evaluation based on the floating-point code: Worst Observed Frame for the codec, memory (RAM and data ROM) and Program ROM estimates based on the floating-point implementation. The Worst Observed Frame figure must be computed from the complete database of material used for the selection phase.

In addition, each proponent shall have developed a draft version of the specification, but this is not a required deliverable before selection. However, within TBD days following the selection at the SA4 meeting, the selected candidate(s) must publish this draft specification by providing a soft copy of the document to the SA4 secretary, who will upload it onto the ETSI and 3GPP FTP sites. All SA4 organizations are then invited to comment and review the draft specification.  
The draft specification shall include:: 

- A version of TS 26.234 highlighting the proposed integration of the selected codec in this TS
- A detailed technical description of the decoder and the bitstream format of the codec

- Information on how source code for decoder and encoder (versions as tested) will be made available to 3GPP member companies wishing to build mobile terminals including the selected codec. It is understood that access to such source code shall be possible for any 3GPP member company.

2.4 Source C-code (for the tested codec mode)

The candidates must deliver to ETSI a disk containing ANSI C-Code for the proposed codec so that it arrives at ETSI by [tbd].

The compiled versions of the source C-Code and the executables delivered to ETSI (see 2.2) should give identical and bit-exact versions of all samples used for the selection phase. This version of the code should allow a third party to re-process the samples in order to check the integrity of the material used for the selection tests.

This C-code will be used to check the complexity estimates of the proposal. To that purpose, the candidate must also provide the following information for the solution:

1) Data RAM

· For each source file, enumeration of static variables, types and their associated length;

· Function call path leading to largest scratch RAM usage and list of temporary variables active in that case

2) Data ROM

· for each source file, enumeration of tables, types and their associated length

3) Program ROM

· list of source files (.c, .h)

· number of pure instruction C lines for each .c file

4) wMOPS

· The C source code should contain instrumentation and counters for basic operations, data move, logical operations and arithmetic tests.

· Sample and experiment condition that produced the highest wMOPS figure












2.5 Optional additional information

The candidates are free to provide any additional information likely to help in the evaluation of their proposal. 

References

See reference list in the main body of this document.







� The term Reference (with capital “R”) shall have that meaning throughout the document.


� According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice.


� According to the content type weighting specified in [1], the experimental results for mixed content (speech over music and speech between music) are counted twice.
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