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1. Introduction

In the ongoing EVSoCS work item, mode sets (or codec configurations) are to be defined by SA4 for the support of EVS over UTRAN.

Different proposals of mode sets have been discussed in SA4#83. Although no LS has been sent from SA4 to RAN2 to inform about the latest SA4 discussions, a new incoming LS has been received from RAN2 in AHEVS-375 with recommendations and comments on mode sets.
In this contribution, proposals on EVS mode sets derived from a previous input (S4-150550) are provided. 

2. Operating points of the EVS codec
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.
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2. Considerations for interworking

There is a relationship between mode sets in CS networks and configurations to be used in MTSI, to enable interworking with TrFO. This relationship should be taken into account when defining mode sets.

In past SA4 discussions, there was some discussion on the suitability of VBR operation in LTE (see in particular S4-100635). Taking this into consideration, 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.

Furthermore we propose to define the SDP attributes associated to each mode set for interworking with MTSI, so that there is no ambiguity on attributes to be used in an MGCF for EVS interworking between UTRAN and MTSI.
3. Considerations on audio bandwidth

It should be possible in UMTS to negotiate 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. 

In particular, one of the key reasons why EVS has been developed is that none of 3GPP’s speech codecs prior to EVS are capable of rendering super-wideband speech (see TR 22.813). The source considers essential to define at least one configuration to guarantee SWB operation over UTRAN.
4. Mode sets for the EVS codec
In S4-150550 a table of mode sets was proposed merging some proposals from S4-150545 with proposals from the source to try to converge on an acceptable mode set.

In this contribution we keep a subset of configurations from S4-S150550 (configurations 0, 1 and 2) and include configuration 3 to take into account AHEVS-375. The table of proposed mode sets is shown in Table X. It can be noted AMR-WB IO rates are defined as FFS in this LS in AHEVS-375.

	Table X: Allowed Configurations for the UMTS_EVS Codec Type

Configuration → (Config-EVS-Code)  ↓ Codec Mode
	 0
 
	1

	2


	3

	Audio bandwidh for Primary modes
	NB/WB/SWB
	SWB
	SWB/FB
	NB/WB

	24.4
	 
	 
	1
	

	16.4
	 
	 
	1
	

	13.2
	1
	1
	1
	

	9.6
	1
	?
	1
	

	8
	1
	 
	 
	

	7.2
	1
	 
	 
	

	5.9
	1
	 
	 
	1

	AMR-WB IO modes
	 
	 
	 
	

	23.85
	 
	 
	1
	

	15.85
	 
	 
	1
	

	12.65
	1
	1
	1
	

	8.85
	1
	1
	1
	

	6.60
	1
	1
	1
	1


NOTES:

· The "5.9” mode uses compound bit rates of 2, 2.8, 7.2, 8 kbit/s.
· The ‘?’ sign in configuration 1 indicates that the mode set may only include 13.2 given that the range of adaptation is quite limited – this is open for discussion
· The row 'Audio bandwidth for Primary modes' only lists the possible audio bandwidths depending on bit rates in the given configuration - however, this does not imply that all audio bandwidths should be allowed, and the issue and impact of possible audio bandwidth switching in some mode sets should be discussed.  
We propose to clearly define which audio bandwidth is used for each configuration.
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