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The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
 
The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.
 
This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organisational Partners' Publications Offices.

1
Scope

The present Technical Specification outlines the Codec List in 3GPP including both systems, GSM and UMTS, to be used by the Bearer Independent Call Control (BICC) protocol to set up a call or modify a call in Transcoder Free Operation (TrFO) and in "transcoder at the edge" scenarios. The TS further specifies the coding of the Codec Lists for both radio access schemes, GSM 
and UMTS, for the Core Network Protocols  for UMTS. 
The specification includes Codec_Types from TDMA and PDC within the Codec List, to support TFO between UMTS and TDMA, respectively UMTS and PDC.
2
Normative references

The present Technical Specification incorporates by dated and undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to this TS only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies.

[1]
TS 26.090 : “AMR Speech Codec; Speech Transcoding Functions".

[2]
TS 26.093 : “AMR Speech Codec; Source Controlled Rate Operation".

[3]
TS 26.101 : “Mandatory Speech Codec Speech Processing Functions; AMR Speech Codec Frame Structure".

[4]
GSM 06.xx : “Enhanced Full Rate Codec Recommendations".

[5]
GSM 06.xx : “Adaptive Multi-Rate Codec Recommendations".

[6]
“ITU Q.765.5: “Use of Application Transport Mechanism for Bearer Independent Call Control”
[7]
TS 24.008 : "Mobile radio interface layer 3 specifications, Core Network Protocols"

3
Definitions and Abbreviations

3.1 Definitions

Codec Type:

defines a specific type of speech Coding algorithms (e.g. GSM FR, GSM FR AMR).

Codec Mode:
defines a specific mode of a Codec Type (e.g. 12,2 kBit/s Mode of the GSM FR AMR).

Organisation Identifier (OID): Identifies the standard organisation (e.g. 3GPP) producing a specification for a Codec List. ITU-T is responsible for maintaining the list of Organisation Identifiers.
System Identifier (Sys_ID): Identifies the radio access scheme (e.g. GSM or UMTS) for which the Supported Codec List is defined.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3GPP
3rd Generation Partnership Project (handling both, GSM and UMTS)

SCR
Source Controlled Rate operation (synonym to DTX )

DTX
Discontinuous Transmission

SID
Silence Descriptor

RX
Receive

TX
Transmit

OID
Organisation IDentifier (e.g. ITU-T, 3GPP)

CoID
Codec IDentifier

BICC
Bearer Independent Call Control

TFO
Tandem Free Operation 
(also sometimes called “Transcoder-Through” or “Codec-Bypass”)

TrFO
Transcoder Free Operation

GSM
Global System for Mobile communication

UMTS
Universal Mobile Telecommunications System
4 Sys_ID
System Identifier

5 General

The present Technical Specification outlines the 3GPP internal Codec List for both, GSM and UMTS, to be used by the Bearer Independent Call Control (BICC) protocol to set up a call or modify a call in Transcoder Free Operation (TrFO). 
It further specifies the coding of these Codec Lists for both, GSM and UMTS, to be used by the Core Network Protocols on the UMTS radio interface.

Transcoder Free Operation allows the transport of speech signals in the coded domain from one user equipment (UE) to the other user equipment through the radio access network (RAN) and core network (CN), possibly through a transit network (TN). This enables high speech quality, low transmission costs and high flexibility.

The necessary Codec Type selection and resource allocation are negotiated out of band before and after call setup. Possible Codec (re-)configuration, Rate Control and DTX signalling may be performed after call setup by additional inband signalling or a combination of inband and out-of-band signalling.

6 Up to release ´99 GSM does not support Transcoder Free Operation, but specifies the Tandem Free Operation (TFO).
Tandem Free Operation enables similar advantages, but is based on pure inband signalling after call setup.
The parameters defined in this Technical Specification allow interaction between TrFO and TFO. They further provide an evolutionary path for GSM towards Transcoder Free Operation.

7 Codec List for 3GPP BICC Protocol

The GSM and UMTS standards define currently six different Codec Types: GSM Full Rate, GSM Half Rate, GSM Enhanced Full Rate, GSM Full Rate Adaptive Multi-Rate, GSM Half Rate Adaptive Multi-Rate and UMTS Adaptive Multi-Rate.

The definition of the common Codec List in 3GPP for GSM and UMTS follows the specifications given in ITU Q.765.5: The most preferred Codec Type is listed first, followed by the second preferred one, and so on. An informative example for a codec list for UMTS can be found in Annex A.

5.1
GSM Full Rate Codec Type (FR)
5.2
GSM Half Rate Codec Type (HR)
5.3
GSM Enhanced Full Rate Codec Type (EFR)
5.4
Three Adaptive Multi-Rate Codec Types 
(FR_AMR, HR_AMR, UMTS_AMR)
5.5
TDMA Enhanced Full Rate Codec Type (TDMA_EFR)

The Codec IDentification (CoID) code is defined to be: TDMA_EFR_CoID := 0x0000.0110.

The TDMA Enhanced Full Rate Codec Type has no additional parameters.

For information (for exact details see TDMA Recommendations): 

The TDMA Enhanced Full Rate Codec Type supports one fixed Codec Mode with 7.4 kBit/s. This codec mode is bit exact identical with AMR codec mode at 7.4 kBit/s. 

In a TDMA system DTX may be enabled in uplink, but not in downlink. The DTX scheme uses one SID frame to mark the end of a speech burst and to start Comfort Noise Generation. 
The defined Tandem Free Operation allows the reception of TDMA_EFR DTX information for the downlink direction in all cases. In TDMA sytems the transcoder has to generate comfort noise in speech like frames to be sent downlink.
In UMTS the downlink DTX shall always be supported and the transcoder can therefore stay transparently in TFO.
5.6
PDC Enhanced Full Rate Codec Type (PDC_EFR)

The Codec IDentification (CoID) code is defined to be: TDMA_EFR_CoID := 0x0000.0111.

The PDC Enhanced Full Rate Codec Type has no additional parameters.

For information (for exact details see PDC Recommendations): 

The PDC Enhanced Full Rate Codec Type supports one fixed Codec Mode with 6.7 kBit/s. This codec mode is bit exact identical with AMR codec mode at 6.7 kBit/s.
In a PDC system DTX may be enabled in uplink, but not in downlink. The DTX scheme uses one SID frame to mark the end of a speech burst and to start Comfort Noise Generation. 

The Tandem Free Operation allows the reception of PDC_EFR DTX information for the downlink direction in all cases. In PDC sytems the transcoder has to generate comfort noise in speech like frames to be sent downlink. 
In UMTS the downlink DTX shall always be supported and the transcoder can therefore stay transparently in TFO.

6
Codec List for 3GPP Core Network Protocols

For call control on the UMTS air interface the Codec Lists need to be specified for each radio access scheme separately, because it can not be expected that an UE supports the same Codec Types in different radio access systems.

TS 24.008 defines the call control signalling and how to use the "Supported Codec List information element" (IE). It contains Codec Lists ( in form of Codec Bitmaps) for each supported radio access scheme (identified by a Sys_ID).

The coding of this is IE is given here. It is designed in a similar way as for TFO in TS 28.062.

6.1
System Identifiers for GSM and UMTS

In UMTS currently two radio access schemes are defined and the coding for these is:

Sys_ID for GSM: 
0x0000.0000 (bit 8 .. bit 1)

Sys_ID for UMTS: 
0x0000.0100 (bit 8 .. bit 1)

These values are selected in accordance with TS 28.062, Annex A.

All other codes are reserved for future use.

6.2
Codec Bitmap for GSM and UMTS

The Codec Types currently defined for GSM and UMTS are coded in the Codec Bitmap as follows:

bit 8
7
6
5
4
3
2
bit 1

PDC_EFR

TDMA_EFR

UMTS_AMR
HR_AMR
FR_AMR
EFR
HR
FR

A Codec Type is supported, if the corresponding bit is set to "1". All reserved bits shall be set to "0".

�PAGE \# "'Page: '#'�'"  ��This may generate some discussion in CN1. So far we have said that GSM will use existing BC code points. I would like to propose that for GSM could use the new codec list I.e. which if it includes GSM radio access then BC is ignored – thus no check to see if they match etc..I guess its fine to have both in this specification.





