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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 has discussed quite extensively many aspects (codec types, code points, mode sets, rate control, etc.) and some LS exchange took place between SA4 and RAN / CT groups.
In this contribution we review the current status of the EVSoCS WI, discuss several issues and bring a complete “package” for the EVSoCS work item.
2. Current status
It was agreed in SA4#84 to have a single code point for EVS in TS 26.103 “considering that EVS codec configurations can be signaled between MSCs, including audio bandwidth, DTX, etc.”. Orange expressed reservations on this conclusion as “this conclusion is agreeable only if single audio bandwidth can also be signaled”.

Moreover in SA4#84, a working assumption was agreed on defining in all spreading factors at least one mode set containing all bit rates that can be supported. 

In SA4#85, it was agreed to have a working assumption that CMRs are only sent inband and there is a combination of max rate commands from RNC and CMR received from UE in CS-MGWs.

We take this status into account in this contribution, especially to progress on working assumptions.

3. Discussion
3.1. Compatibility with MTSI

As EVS support is already defined in MTSI (TS 26.114) using the EVS payload format (TS 26.445 Annex A), it is important that the EVSoCS WI does not create interworking issues between UTRAN and MTSI. One has also to take into account that many companies have already started implementing the EVS RTP payload format and changes to this payload format need to be well justified at this stage.
To ensure full compatibility in the control plane, we propose to define in TS 26.103 "Single Codec" information elements for EVS with fields that can be matched exactly with EVS media type parameters in MTSI.
3.2. Onion principle: pros and cons
Compared with the EVS RTP payload format, the proposed “onion principle” [3, 4] implies several specific constraints on the way the EVS would be used:

· Use of a range of bit rates always starting with VBR (5.9 kbit/s on average for speech)
· Use of a range of bandwidth (excluding the possibility of a single bandwidth)
Possible rules have been proposed to avoid ambiguities on the EVS codec operation [5] given that an “onion” provides many operation points that might be used in many different “uncoordinated” ways without clear rules.
On the additional constraint on bit rate:
The Source has expressed in several meetings concerns on the fact the link between bit rate and audio bandwidth cannot be ignored, as some audio bandwidths are only supported starting at a higher rate than VBR. 

Moreover concerns were also expressed on mandating the use of VBR. If VBR is used in UTRAN, RNCs need to be VBR-aware. To be specific, RNCs shall not disable TFCIs below 8 kbit/s for proper codec operation in VBR mode. Hence RNCs cannot just rely on a list of SDUs (TFCIs) as done currently with AMR or AMR-WB. The use of VBR is therefore not “transparent” for the RNCs and we request the flexibility for the network to activate or not VBR.

Moreover, it is known that VBR has some impacts if used in MTSI [2].

On the additional constraint on bandwidth

A single audio bandwidth for EVS Primary modes has one clear consequence in the EVS RTP payload format: the codec operation will be guaranteed at the given bandwidth as long as the input signal bandwidth matches this bandwidth, and CMRs requesting other bandwidths are not allowed.
It is understood that, when the input signal has a lower bandwidth than the negotiated single audio bandwidth (e.g. SWB), the encoder may user a lower bandwidth mode (e.g. EVS-NB or EVS-WB instead of EVS-SWB). Moreover the bandwidth for AMR-WB IO mode is clearly decoupled from the bandwidth from EVS Primary modes.
We discuss below the possibility of using a range of audio bandwidths with rules on UEs, as proposed in [5] as a compromise solution:

Rules proposed in [5] may be used to guarantee that the codec operates that maximum possible bandwidth in relevant situations, with well-definitions conditions to change the bandwidth. There might be one drawback with setting strict rules on maximum bandwidth in UTRAN and MTSI (both should be aligned for interworking):

· At 16.4 kbit/s and above FB would be preferred over SWB; the actual perceived difference between SWB and FB may not be very clear, while complexity may be different. One may prefer to use FB only for very high bit rates (e.g. 64 kbit/s and above) but the rule of using the maximum bandwidth would not allow this – a solution is to restrict the maximum bandwidth to SWB only, but in this case FB would not be possible.

· SWB operation starts at 9.6 kbit/s. For mixed content and music, it is reported in TS 26.952 that music quality gets significantly improved in SWB at 16.4 kbit/s and above. If a range of fixed bit rates is allowed from e.g. 7.2 kbit/s to 24.4 kbit/s one may prefer to use WB in the 7.2-13.2 kbit/s range and SWB in the 16.4-24.4 kbit/s range. With the rule to use the maximum audio bandwidth, such an “adaptation path” may not be possible.
Moreover, rules need to be well specified and really implemented in UEs for the complete system to work correctly. Associated test specifications would be needed.
3.3. Autonomous mode
For a given mode set including multiple rates, the UE in 3G can typically decide to switch to the lowest mode without network control. As documented in GSMA PRD IR.36 clause 3.3.2.1 [8], the advantage of the autonomous mode can be debated for AMR-WB in UMTS. The value of such a mode for EVS in UMTS needs to be discussed.
4. Proposals
4.1. Codec type, code point and mode sets
The implementation of a single codec type and code point is already reflected in [6,7] where Table 4.1 and Table 4.2 of TS 26.103 are modified. We therefore do not repeat this part in the present contribution.

We propose the following Table X and text to be included in TS 26.103.
----

Table X: Coding of "Single Codec" for the Adaptive Multi-Rate Codec Types


	Octet
	Parameter
	MSB 8
	7
	6
	5
	4
	3
	2
	1 LSB

	1 m
	Single Codec
	Single Codec (see ITU-T Q.765.5)

	2 m
	Length Indication
	10

	3 m
	Compat. Info
	Compatibility Information

	4 m
	OID
	ETSI OID (See ITU-T Q.765.5 [6])

	5 m
	CoID
	UMTS_EVS_CoID

	6 o
	ACS
	(spare)
	24.4
	16.4
	13.2
	9.6
	8
	7.2
	5.9

(VBR)

	7 o
	SCS
	(spare)
	24.4
	16.4
	13.2
	9.6
	8
	7.2
	5.9

(VBR)

	8 o
	OM
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	OM

	9 o
	bw
	(spare)
	(spare)
	(spare)
	(spare)
	FB
	SWB
	WB
	NB

	10 o
	dtx/dtx-recv
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	dtx-recv
	dtx

	11 o
	ch-aw-recv
	(spare)
	(spare)
	7
	5
	3
	2
	0
	-1

	12 o
	evs-mode-switch
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	(spare)
	Primary(0)/IO(1)


       with "m" = mandatory and "o" = optional

The active Codec Mode is selected from the Active Codec Set (ACS) by the network.

The Codec Modes in uplink and downlink at one radio leg may be different. In Transcoder Free Operation both radio legs (A and B) are considered for the optimal selection of the active Codec Mode in each direction (uplink A and then downlink B, respectively vice versa) by a "Distributed Rate Decision" algorithm. The worst of both radio legs determine the highest allowed Codec Mode, respectively the maximally allowed rate. 
The Active Codec Set is configured at call setup or reconfigured during the call. The maximal number of Codec Modes and the Supported Codec Set may be constrained by the network to consider resources and radio conditions. 
The Active Codec Sets in uplink and downlink are typically identical.

Editor's note 1: One may simplify the ACS, SCS and OM field to define a single “BR” field.
Editor's note 2: The above text is a subset of AMR text in TS 26.103. 
----
With such a table, a full compatibility can be ensured with MTSI - the only restriction is on the number of audio channels that would be limited to 1 in UTRAN.
Regarding mode sets our proposal in [12] still holds and it is not repeated here.

4.2. Definition of initial codec modes (including IO/Primary and ICM)

Over UTRAN the initial codec mode (ICM) is normally set to MBR. We suggest keeping the same principle for EVS in UTRAN and we also suggest aligning the ICM in MTSI accordingly (noting that GBR/MBR in MTSI include header overhead).

For the definition of the initial mode (IO or Primary) some rules as given in [5] may be used and the information in Table X (evs-mode-switch field) can also be used.
4.3. Rate adaptation
As pointed out in [9], the working assumption on inband CMRs represents a significant move from the current UMTS operation because such inband CMRs would be transparent to RNCs by going through PDU Type 0 packets in BICC networks (instead of PDU Type 14). 
Contrary to [10,11], the CS-MGW should not just copy CMRs but the network should have the flexibility to control at least CMRs coming from the local UEs.

Moreover, if the distributed rate decision is implemented in UEs for UL adaptation, clear specification should be defined on how UEs will combine the rate decisions (inband CMR from MSC and PDU Type 14 from RNC).

4.4. Autonomous mode
We suggest not defining an autonomous mode for EVS in UTRAN.
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