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AMR Testing : New DAI test vectors for Full Rate

1. Introduction

Specification [4] gives some test sequences for the AMR speech codec to verify the bit-exact implementation of all AMR functionalities (speech transcoding, discontinuous transmission, voice activity detection, comfort noise generation). With the files given, the correct implementation of the speech coder and decoder can be checked, but not the complete code, including channel coding and decoding, whereas it is the case for HR and EFR codecs. The speech decoder output can not be bit-exact with the reference file given in [4] when using the complete implementation, as explained in section 2.

2. Justification

As specified in [1], in DTX mode, the following frames should be transmitted during silence periods:


[image: image1.wmf]S

S

S

S

S

S

S

S

S

S

F

N

N

U

N

VAD flag

last speech frame

end of speech burst

first pause frame

Hangover

Frame 

Number

   

e.g.       3        4        5        6        7        8        9       10       11      12      13      14

1

Frames

to RSS

TX Type

TX Types: “S” = SPEECH; “F” = SID_FIRST; “U” = “SID_UPDATE; “N” = NO DATA

Frame

(20 ms)


Section 3.9 of specification [2] details the interleaving mechanism for each frame type in AMR FR. SPEECH and SID_FIRST are diagonal interleaved. NO_DATA frames are not transmitted. SID_UPDATE frames are rectangular (block) interleaved.

At the receiver side, corresponding to frames number 10 to 13, the following bursts are received :


After deinterleaving and channel decoding, the following frames are detected : 






Therefore, the sequence of the frames types is not the same at transmission and reception, as diagonal interleaving introduces a one-frame delay and rectangular interleaving does not. A NO_DATA frame has disappeared in the received sequence.

This does not happen when an audioloop test (activating only speech coder/decoder) is done, but occurs when the channel coder and decoder are involved.

DAI tests as specified in [3] (section 10) should include channel coder/decoder. For AMR, the channel coder and decoder are not bijective functions. Even if they are correctly implemented, the decoded frames will not be the same as the transmitted ones during silence periods as the type sequence is not equivalent.

The .OUT files for DTX tests given in [4] have been generated using an audioloop test (speech coder/decoder only). When using a DAI test (see [3]), the speech decoder output is not bit-exact with the reference given in [4]. 

The DAI tests can not be passed with current procedure and test vectors. Only the speech coding functions can be tested.

3. New DAI test vectors for Full-Rate

New *.OUT files are proposed and attached to this document. They have been generated with the speech decoder reference C code (see [5]) using  the « rxframetype »option, with *.DEC files as inputs. *.DEC files have been generated using the reference *.COD files and a C model of the AMR FR channel coder and decoder. 

The speech decoder output should be bit-exact with these vectors when using the complete test (modem and speech coding). The .OUT files contained in [4] may be used to test speech functionalities independently.

4. Conclusion

This study therefore suggests that new references for speech decoder output be added in specification [4] for AMR testing. Thus complete tests including channel coding/decoding can be done and will be compliant with DAI procedure defined in [3]. Some AMR FR references are proposed. HR references may be generated in the same way.
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SID_UPDATE frame interleaved on four bursts
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