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Speech Codecs references in GERAN specifications

1 Introduction

As the number of standardized speech Codecs is growing, while it is needed alongside to use distinct code points depending on the channel modulation, it comes that GERAN Technical specifications [1], [2], [3] sometimes make use of inconsistent references for a given AMR speech codec (see below). In addition, it can be noticed that some references that could be useful are missing.

This discussion paper suggests to:

· use a single way to reference a given codec while giving sufficient characteristics to allow unambiguous identification;

· add missing references;

· refer to 26.103 [4] which gathers the 3GPP internal Codec list and characteristics for GSM and UMTS;

· send an LS to SA WG 4 (as well as to other relevant groups) to get feedback about the present proposal if previously agreed by TSG GERAN and to ask for the addition in 26.103 of missing GSM codecs recently introduced in Release 5.

Notes:
· Of course, it is not proposed to change any code point name or value, but only to align and clarify the Codec definitions these code points are referring to.

· It is preferred to only refer to the codecs names defined in 26.103, that should avoid extra mentions to the codecs characteristics. This is updated in the present contribution and reflected in the proposed CRs [7].

References:

[1] 3GPP TS 44.018: “Mobile radio interface layer 3 specification - RR protocol specification” 

[2] 3GPP TS 48.008: "MSC - BSS interface; Layer 3 specification"

[3] 3GPP TS 48.058: "BSC - BTS interface; Layer 3 specification"

[4] 3GPP TS 26.103: “Speech Codec List for GSM and UMTS”

[5] Set of GERAN contributions from Nokia introducing AMR speech codec on O-TCH/HS: GP-012025, GP-012046, GP-012050

[6] 3GPP TS 45.003: “Channel coding”

[7] Set of GERAN WG2 contributions from Nortel Networks "Alignment of speech codecs references in GERAN specifications": G2-020086, G2-020087, G2-020088

Note: Release 5 specifications are considered in this discussion paper as embracing until now the largest set of speech Codecs.

Current status

The speech versions code point identifications are always based on "speech version <x>" (<x> being 1, 2, 3, 4, 5, 6 depending on the speech codec identified), whatever the interface is (Um, A, A-bis). Extra references are made as follows.

[1] 3GPP TS 44.018:

The following mentions are used:

The speech full rate or half rate version 3 is also referred as the adaptive multi-rate full rate or half rate speech version 1.

The speech full rate or half rate version 6 is also referred as adaptive multi-rate speech channel at 8-PSK half rate (O-TCH/AHS)

Comments: 

· The "adaptive multi-rate speech version x" is mentioned because of "MultiRate configuration" IE (§ 10.5.2.21aa) where AMR parameters are referenced like this "multirate speech field for the MR versions 1 & 3".

· There is no corresponding reference for speech version 4 (AMR version 2) and speech version 5 (AMR version 3).

· There is no mention (speech version 3 note) on the actual codec characteristics (e.g. NB, WB 8PSK, WB GMSK).

[2] 3GPP TS 48.008:

The following mentions are used:

The GSM speech full rate version 3 is also referred as the adaptive multi-rate full rate speech version 1

The GSM speech half rate version 3 is also referred as the adaptive multi-rate half rate speech version 1

The GSM speech full rate version 4 is referred as the wide band adaptive multi-rate speech version "FULL"

The GSM speech full rate version 5 is referred as the wide band adaptive multi-rate speech version "GMSK"

The GSM speech half rate version 6 is also referred as the adaptive multi-rate half rate speech channel at 8-PSK 

Comments: 

· There is no need to point to "adaptive multi-rate speech version x" which is not used elsewhere in this specification (but only on 44.018)

· It is proposed to add a pointer to 26.103 and / or to change "FULL" to the corresponding modulation scheme if relevant (8PSK?) - see open questions below.

[3] 3GPP TS 48.058:

The following mentions are used:

NOTE:
GSM speech coding algorithm version 3 is also referred as GSM adaptive multirate speech coding algorithm version 1. GSM speech coding algorithm version 4 is also referred as GSM adaptive multirate speech coding algorithm version 2. GSM speech coding algorithm version 5 is also referred as GSM adaptive multirate speech coding algorithm version 3. GSM speech coding algorithm version 6 is also referred as GSM adaptive multirate speech coding channel at 8-PSK half rate.

Comments: 

· There is no need to point to "adaptive multi-rate speech version <y>" which is not used elsewhere in this specification (but only in 44.018). It would be better to add a pointer to 26.103 and / or to use concrete codec characteristics instead.

[4] 3GPP TS 26.103:

This TS has been created in Release 99. Initially intended to describe speech codec characteristics regarding TrFO operation, it could be used as well as a codec dictionary for GSM and UMTS. The Release 5 edition 5.0.0 lists the following GSM Codecs:

· GSM FR, HR, EFR

· HR AMR, FR AMR (GMSK)

· FR AMR WB (GMSK)

This specification should be enriched soon with the 8PSK versions, and could be referenced in that capacity in GERAN specifications - see G2-010245 (Reply to the LS on GERAN architecture and impacts on the Iu-cs interface - source CN1):

"Please note that the current version of TS 26.103, v 5.0.0, already specifies 11 codec types, including UMTS AMR_2, UMTS AMR-WB and FR AMR-WB, and to our knowledge currently 4 additional codec types are under study in SA4 and GERAN: AMR-WB for Full Rate 8PSK and Half Rate 8PSK respectively, and AMR for Half Rate 8PSK and Quarter Rate 8PSK(*) respectively."

(*) Note: Quarter Rate Channels have been removed.
Proposal

It is proposed:

· to agree on the following references in [1], [2], [3], which link any speech version (1 to 6 and further versions) to corresponding codec names specified in [4] 26.103 (NB: the names of the codecs associated to Version 4, 5 and 6 need to be defined or checked):

Version 1: GSM FR or GSM HR (TCH/FS - HS) 
Version 2: GSM EFR (TCH/EFS)
Version 3: FR AMR or HR AMR (TCH/AFS - AHS)
Version 4: <Name to be defined: FR AMR-WB 8PSK?>(O-TCH/WFS)
Version 5: FR AMR-WB? (TCH/WFS)
Version 6: <Name to be defined: HR AMR 8PSK?> (O-TCH/AHS) 

Notes:

· The mention of channel coding (e.g. TCH/AFS) - see [6] or other 45 series TSs may be added if considered as a helpful indication.
· It is proposed to add, as well, the references for Version 1 (GSM FR / HR) and Version 2 (GSM EFR), which are currently not provided.
· References to "AMR speech versions <x>" should be indicated as follows in [1] 44.018 in the "MultiRate configuration" IE description (they seem to be useless in [2] and [3]):
The Adaptive Multirate speech versions are also referred as follows (see 3GPP TS 26.103):

- Adaptive Multirate speech version 1: FR AMR or HR AMR

- Adaptive Multirate speech version 2: <Name to be defined: FR AMR-WB 8PSK?>

- Adaptive Multirate speech version 3: FR AMR-WB? 
· to include a few missing references (e.g. for Version 4 and 5 in [1]);

· to send an LS to SA WG4 (as well as to other relevant groups: e.g. CN WG1) to get feedback about the present proposal if agreed by TSG GERAN and to ask for the addition in 26.103 of missing GSM codecs recently introduced in Release 5.

2 Open questions

· Clarification is needed on what speech version is actually associated to "FR AMR-WB" currently defined in 26.103: version 4 (AMR-WB "FULL") or version 5 (AMR-WB "GMSK")? 

· Depending on the previous answer, the codecs modes needed and not yet defined in 26.103 release 5 should be indicated to SA 4, e.g.:

· Half Rate AMR (Narrowband) speech on 8PSK channels (O-TCH/HS)
· Full Rate AMR Wideband speech on 8PSK channels (O-TCH/WFS)
· Half Rate AMR Wideband speech on 8PSK channels (O-TCH/WHS)
in order to have them being added in this specification with appropriate names.

· Currently - in 44.018 "MultiRate configuration" IE - no entry is corresponding to "Half Rate AMR speech on 8PSK channels". Is-it needed to add one?
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