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1. Introduction

3GPP TSG SA#65 meeting launched the Work Item on Support of EVS in 3G Circuit-Switched Networks, see SP-140485. The objective of this Work Item is to enable users of 3G services to benefit from the enhanced user experience, system capacity and interoperability provided by EVS. 

The WID contains a list of specifications, under SA4 responsibility, which are affected. One of them is TS 26.103 which specifies the codec list for OoBTC protocol needed for setting up a TrFO call. The codec list is also used in codec negotiation according to TS 48.008.
2. Principles of EVS Inclusion in the Codec List
In this contribution, we address some parts of TS 26.103 and highlight the necessary modifications to include EVS.
The scope of the current work item is EVS support over UTRAN so our considerations are related to UMTS only.
In Table 4.1 of TS 26.103, the introduction of a new codec type, UMTS_EVS, is needed and similarly, Table 4.2 will contain a new code point for UMTS_EVS (as illustrated in Annex A). 
In clause 5 (3GPP Codec List for OoBTC in a BICC-based Circuit Switched Core Network), a new section on EVS Codec Type will be needed, which will contain a table, similarly to Table 5.7-1 for AMR-WB, which defines the active codec mode set(s). For EVS, the codec mode set(s) do not need to be constrained to four modes (as this is the case for AMR/AMR-WB because of support in GSM) so when defining a single (default) EVS codec mode set, all EVS bit rates up to a certain limit, e.g. 32 kb/s, could be included. A final set of configurations is to be decided finally based on the feedback from RAN groups (e.g. on RABs and testing considerations).

Normative for UTRAN terminals for UMTS_EVS: If an UTRAN terminal offers Codec Type UMTS_EVS in the capability list, then all allowed EVS Configurations shall be supported by this terminal.

Normative for UTRAN infrastructures for UMTS_EVS:
If an UTRAN infrastructure supports Codec Type UMTS_EVS, then the default configuration shall be supported.
Section 7 describes the codecs for SIP-I based CS CN and will be extended by a new section on EVS. 
We also propose to consider applying EEP channel coding, mainly for simplicity (UEP benefits are not expected to be significant).
Finally, we may consider the extension of the informative Annex A with an example codec list for the OoBTC protocol when EVS is supported. 

3. Next Steps
We invite SA4 to discuss the baseline changes (to TS 26.103) proposed above, to be used as input for further spec changes, as outlined in the WID.

An LS should be sent to 3GPP CT and RAN working groups, to inform them about the expected upcoming work.
Annex A
Illustrative changes over TS 26.103:
Modified Table 4.1: Support of Codec Types in Radio Access Technologies
	
	TDMA EFR
	UMTS
AMR 2
	UMTS AMR
	(GSM)
HR AMR
	(GSM)
FR AMR
	GSM EFR
	GSM 
HR
	GSM 
FR

	CoID
	0x07
	0x06
	0x05
	0x04
	0x03
	0x02
	0x01
	0x00

	GERAN
GMSK


	not defined
	not possible
	not possible
	yes,
1..4 modi
	yes,
1..4 modi
	yes
	yes
	yes

	GERAN
8PSK


	not defined
	not possible
	not possible
	not defined
	not defined
	not defined
	not defined
	not defined

	UTRAN
	not defined

	yes,
1..8 modi
1..4 modi recomm.
	R99, UTRAN-only UEs
	not defined
	not defined
	not defined
	not defined
	not defined


	
	Codec Extension
	UMTS

EVS
	OHR
AMR-WB
	OFR
AMR-WB
	OHR
AMR
	UMTS
AMR-WB
	FR
AMR-WB
	PDC EFR

	CoID
	0x0F
	0x0E
	0X0D
	0x0C
	0x0B
	0x0A
	0x09
	0x08

	GERAN
GMSK


	reserved
	not defined
	not defined
	not defined
	not defined
	not possible
	yes3 modi
	not defined

	GERAN
8PSK


	reserved
	not defined
	yes,

3 modi
	yes,

3 modi
	yes,
1..4 modi
	not possible
	not defined
	not defined

	UTRAN
	reserved
	Yes
[TBD] modi

	not defined
	not defined
	not defined
	yes
3..4 modi
	not defined
	not defined


Modified Table 4.2: Defined Code Points

	Hexadecimal Notation 
	Binary 
Notation
	Codec Name
	Remark

	0x00h
	0x0000.0000
	GSM_FR
	

	0x01h
	0x0000.0001
	GSM_HR
	

	0x02h
	0x0000.0010
	GSM_EFR
	

	0x03h
	0x0000.0011
	(GSM) FR_AMR
	

	0x04h
	0x0000.0100
	(GSM) HR_AMR
	

	0x05h
	0x0000.0101
	UMTS_AMR
	

	0x06h
	0x0000.0110
	UMTS_AMR2
	

	0x07h
	0x0000.0111
	TDMA_EFR
	

	0x08h
	0x0000.1000
	PDC_EFR
	

	0x09h
	0x0000.1001
	(GSM) FR_AMR-WB
	

	0x0Ah
	0x0000.1010
	UMTS_AMR-WB
	

	0x0Bh
	0x0000.1011
	OHR_AMR
	

	0x0Ch
	0x0000.1100
	OFR_AMR-WB
	

	0x0Dh
	0x0000.1101
	OHR_AMR-WB
	

	0x0Eh
	0x0000.1110
	UMTS_EVS
	

	0x0Fh
	0x0000.1111
	Codec Extension
	For AoIP and TFO

	0x10h … 0xFCh
	0x0001.0012

…
0x1111.1100
	Spare, for future use
	

	
	
	
	

	0xFDh
	0x1111.1101
	CSData
	For AoIP only

	0xFEh
	0x1111.1110
	MuMe2
	For OoBTC only

	0xFFh
	0x1111.1111
	MuMe
	For OoBTC only
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