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1. Introduction

The WI on Support of EVS in 3G Circuit-Switched Networks (EVSoCS) work item has been approved in SA#65 [1]. As stated in this WI: The objective of this Work Item is to enable users of 3G services to benefit from the enhanced user experience and system capacity and interoperability provided by EVS […] expected spec changes are minor.
Since SA4#81, the EVS SWG in SA4 has discussed different aspects, with a focus on potential updates to TS 26.103, especially mode sets for EVS. Preliminary LS exchanges with RAN2 also took place.
In this contribution we bring an operator view on open issues.
2. EVS is more than a multirate codec and cannot be handled simply as AMR or AMR-WB

Previous codecs, AMR and AMR-WB, are multirate codecs with a single audio bandwidth. It is therefore logical that the associated mode sets, defined in TS 28.062 for AMR (in TFO and similarly for AoIP, in other cases any mode combination can be used) and in TS 26.103 for AMR-WB, addressed only the question of selecting modes (bit rates).

The EVS codec is different in nature because it offers more dimensions of operation.  The EVS codec includes the following operating points:

· EVS Primary modes at different audio bandwidths (EVS-NB, EVS-WB, EVS-SWB, EVS-FB) and at various bit rates, with the following specific operating modes:

· VBR at 5.9 kbit/s on average for active speech in NB and WB

· Channel-aware mode with several FEC offsets at 13.2 kbit/s in WB and SWB
· EVS AMR-WB IO modes at AMR-WB bit rates
One should note that for EVS Primary modes not all audio bandwidths are supported at a given bit rate, as shown in Table 1.  Based on previous feedback from RAN2, bit rates above 24.4 kbit/s may not be appropriate for EVSoCS.
Table 1 : Consistency between bit rate and audio bandwidth for EVS Primary modes.

	
	2.8*
	7.2*
	8*
	9.6
	13.2
	16.4
	24.4
	32
	48
	64
	96
	128

	NB
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	x
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	x
	x
	x
	x
	
	
	
	
	

	WB
	x
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	x
	x
	x
	x
	x
	x
	x
	x
	x
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	x
	x
	x
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	x
	x
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	x
	x

	FB
	
	
	
	
	
	x
	x
	x
	x
	x
	x
	x


*VBR comprises three component bit rates for active signals: 2.8, 7.2 and 8 kbit/s.
3. From EVSoMTSI to EVSoCS: keeping EVS functionalities in sync as much as possible
The EVS codec is already supported in MTSI (introduced in 3GPP TS 26.114 Rel-12 with the payload format specified in TS 26.445 Annex A).
When considering the support of EVS over UTRAN, several limitations were identified:

· EVS is likely to be used only up to 24.4 kbit/s over UTRAN. 

· Because circuit-switched voice service in UTRAN is targeted, the EVS JBM specified in TS 26.448 cannot be used on the CS side; similarly the channel-aware mode at 13.2 kbit/s (WB and SWB) cannot be used either.

Apart from the above limitations due to CS system constraints, in principle, the objective of the EVSoCS WI should be to map the full functionality of the EVS codec and payload format to CS, with the minimal impacts on the existing CS system.
This principle applies to both codec parameter settings at call setup/modification and in-call codec adaptation. It ensures that SDP attributes associated to each mode set can be safely mapped to UTRAN for interworking.
For instance:

1) In the EVS payload format it is possible to set the audio bandwidth either as a range (e.g. nb-wb)  or as a single audio bandwidth (e.g. swb). It should be possible in CS to negotiate/use the EVS codec in the same way. If not, there should be clear justifications for restricting the codec usage.
As a consequence, it should be possible in UMTS to control EVS bit rates and audio bandwidth in a non-ambiguous manner. Otherwise, this would result in undefined EVS operation in terms of audio bandwidth. UMTS operators using EVS should be able to control the type of audio bandwidth really used in the call to guarantee the level of quality offered with EVS. 

2) CMRs are defined in an extended way with the possibility to adapt not only bit rate but also audio bandwidth and codec operation (Primary / AMR-WB IO). Again it should be possible to use all possible CMRs (except those requesting channel-aware configurations) in CS.
4. Mode sets for the EVS codec
There is a relationship between EVS mode sets in CS networks and EVS configurations to be used in MTSI, and both are subject to operator policies.
In past SA4 discussions, there was some discussion on the suitability of VBR operation in LTE (see [2]). Therefore, it is important that mode sets used in UTRAN match the operation settings that may be used by operators in LTE; we propose to define EVS configurations, where some use VBR and other don’t, so that operators that do not activate VBR in LTE have the possibility to interoperate correctly.

Assuming a single code point and codec type is defined for EVS we also propose to clearly specify the audio bandwidth associated to each mode set in a non-ambigous way – following the SDP attribute values defined in TS 26.445 Annex A.
If a default configuration is to be agreed, we propose to select the mode set 0 in Table X as default. Indeed, EVS has been introduced in GSM IR.92 as mandatory for SWB/FB speech communication and the EVS codec is not mandatory for other audio bandwidths.
Two SWB mode sets are defined (mode sets 0 and 1). A similar (potential) mode set in FB is also defined but this is up to SA4 to see if this extra mode set is of interest.

Since EVS-WB is defined the HD voice logo we include configurations 2 and 3 for the corresponding usage.

Additional mode sets with a range of audio bandwidths have been proposed in past meetings and could have been kept here to be ‘inclusive’ ; however the Source clearly prefers relying on mode sets with well-defined operation in terms of audio bandwidths in CS and therefore these proposals are not repeated in the present company contribution. 
Table X: Allowed Configurations for the UMTS_EVS Codec Type

	Configuration →Config-EVS-Code
↓ Codec Mode
	0
	1
	 2
 
	3
	?

	Audio bandwidth

(EVS Primary)
	swb
	swb
	wb
	wb
	fb

	24.4
	 
	1
	 
	 
	1

	16.4
	 
	1
	 
	 
	1

	13.2
	1
	1
	1
	1
	

	9.6
	1
	1
	1
	1
	

	8*
	 
	
	1
	1
	

	7.2*
	 
	
	1
	1
	

	2.8*
	 
	
	1
	
	

	AMR-WB IO 
	 
	
	 
	 
	

	23.85
	 
	
	 
	 
	

	15.85
	 
	
	 
	 
	

	12.65
	1
	1
	1
	1
	1

	8.85
	1
	1
	1
	1
	1

	6.60
	1
	1
	1
	1
	1


* 2.8 only comes with 7.2 and 8 kbit/s for VBR operation.
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