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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the digital test sequences for the codec for Enhanced Voice Services. These sequences test for a bit-exact implementation of the Enhanced Voice Services transcoder (3GPP TS 26.445 [2]), Voice Activity Detection (3GPP TS 26451 [3]), comfort noise generation (3GPP TS 26 449 [4]), discontinuous transmission (3GPP TS 26.450 [5] and error concealment of lost packets (3GPP TS 26.447 [6]).
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 26.445: "Codec for Enhanced Voice Services EVS; Codec Detailed Algorithmic Description ". 
[3]
3GPP TS 26.451: "Codec for Enhanced Voice Services EVS; EVS Codec Voice Activity Detection (VAD)".
[4]
3GPP TS 26.449: "Codec for Enhanced Voice Services EVS; EVS Codec Comfort Noise Generation (CNG) Aspects".
[5]
3GPP TS 26.450: "Codec for Enhanced Voice Services EVS; EVS Codec Discontinuous Transmission (DTX)".

[6]
3GPP TS 26.447: "Codec for Enhanced Voice Services EVS; EVS Codec Error Concealment of Lost Packets".

[7]
3GPP TS 26.442: " Codec for Enhanced Voice Services EVS; EVS Codec ANSI C code (fixed-point)".
 3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in  3GPP TS 26.445  [2], 3GPP TS 26.451  [3], 3GPP TS 26.449 [4], 3GPP TS 26.450  [5] , 3GPP TS 26.447  [6]  apply..
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AMR-WB
Adaptive Multi-Rate Wideband

ANSI
American National Standards Institute

EPS
Enhanced Packet Switched netwokr

ETS
European Telecommunication Standard

FB
Full band

EVS
Enhanced Voice Service

GSM
Global System for Mobile communications

I/O
Input/Output

JBM
Jitter Buffer Management

LTE
Long Term Evolution

NB
Narrowband

RAM
Random Access Memory

ROM
Read Only Memory

SWB
Super Wideband

WB
Wideband
4
General
Digital test sequences are necessary to test for a bit exact implementation of the EVS codec (TS 26.445 [2]), voice activity detection (TS 26.451 [3]), comfort noise generation (TS 26.451  [4]), discontinuous transmission (TS 26.449 [5]), and error concealment of lost packets (3GPP TS 26.447 [6]).

The test sequences may also be used to verify installations of the ANSI C code in TS 26.442 [7].
Clause 5 describes the format of the files which contain the digital test sequences. Clause 6 describes the test sequences for the EVS codec. Clause 7 describes the test sequences for the VAD, comfort noise generation, discontinuance transmission and error concealment of lost packets.

5
Test sequence format

This clause provides information on the format of the digital test sequences for the EVS codec (TS 26.445 [2.]), voice activity detection (TS 26.451 3]), comfort noise generation (TS 26.451 [4]), discontinuous transmission (TS 26.449 [5]), and error concealment of lost packets (3GPP TS 26.447 [6]).
5.1
File format
The test sequence files in PC (little-endian) byte order are provided in archive files (ZIP format) which accompany the present document.

Following decompression, three types of file are provided:

-
Files for input to the speech encoder:













*.INP

-
Files for comparison with the encoder output and for input to the speech decoder:

*.COD

-
Files for comparison with the decoder output:











*.OUT

-
One mode control file for the mode switching test









*.MOD

All file formats are described in TS 26.173 [7].

5.2
Codec homing

[T.B.D]
6
EVS codec test sequences

This clause describes the test sequences designed to exercise the EVS codec (TS 26.445 [2]).

6.1
Codec configuration

The speech encoder shall be configured not to operate in the source controlled rate mode.

6.2
EVS codec test sequences

6.2.1
EVS encoder test sequences

[Number of files] encoder input sequences are provided. Note that for the input sequences xxx.INP to yyy.INP, the amplitude figures are given in 16-bit precision. The active speech levels are given in dBov.

The output using these input sequences will be different depending on the tested mode. In the notation used below <mode> should be changed to the number of the tested mode, i.e. [modes].

6.2.2
EVS decoder test sequences

[Number of files] EVS decoder input sequences TXX_<mode>.COD (XX = 00..xx, <mode> = {…}) are provided for the static mode tests. These are the output of the corresponding TXX.INP sequences, one set per mode. In a correct implementation, the resulting speech decoder output shall be identical to the corresponding TXX_<mode>.OUT sequences.

The switching test decoder input zzz.COD shall result in decoder output identical to the zzz.OUT sequence. For the decoder switching test no special mode control file is needed since the mode information is included in the .COD file according to the file format (see TS 26.xxx [7]).

6.2.3
Codec homing sequence

.

7
Test sequences for discontinuous transmission
This clause describes the test sequences designed to exercise the voice activity detection (TS 26.451 3]), comfort noise generation (TS 26.451 [4]), discontinuous transmission (TS 26.449 [5]).

7.1
Codec configuration

The voice activity detection, comfort noise generation and discontinuous transmission shall be tested in conjunction with the EVS coder (TS 26.445 [2]). The EVS encoder shall be configured to operate in the DTX mode, with VAD.

7.2
Test Sequences

Each DTX test sequence consists of three files:

-
Files for input to the EVS encoder: *.INP

-
Files for comparison with the encoder output and input to the EVS decoder: *.COD

-
Files for comparison with the decoder output: *.OUT

The *.COD and *.OUT file names has the format DTXA_<mode>.*, "A" is the test case number ([t.b.d.]) and <mode> is the codec mode.

In a correct implementation, the EVS encoder parameters generated by the *.INP file shall be identical to those specified in the *.COD file; and the EVS decoder output generated by the *.COD file shall be identical to that specified in the *.OUT file.

8
Test sequences for error concealment of lost packets
8.1
Codec configuration

The voice activity detection, comfort noise generation and discontinuous transmission shall be tested in conjunction with the EVS coder (TS 26.445 [2]). The EVS encoder shall be configured to operate in the DTX mode, with VAD.

8.2
Test Sequences

Each DTX test sequence consists of three files:

-
Files for input to the EVS encoder: *.INP

-
Files for comparison with the encoder output and input to the EVS decoder: *.COD

-
Files for comparison with the decoder output: *.OUT

The *.COD and *.OUT file names has the format DTXA_<mode>.*, "A" is the test case number ([t.b.d.]) and <mode> is the codec mode.

In a correct implementation, the EVS encoder parameters generated by the *.INP file shall be identical to those specified in the *.COD file; and the EVS decoder output generated by the *.COD file shall be identical to that specified in the *.OUT file.
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