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1. 
Introduction

A Rel-13 Work Item on Support of EVS in 3G Circuit-Switched Networks ([1]), led by SA4, was approved at TSG SA#65, with the objective to extend EVS support (introduced in Rel-12 for VoIP/IMS) also for CS. Later, a RAN Rel-13 Work Item ([2]) was approved at RAN#66, targeting to add UTRAN support for EVS over CS, as per SA4 ongoing Rel-13 work.
Such work requires mostly changes in SA4 specs (where codecs are defined), but also corresponding alignment work in other WGs, e.g. SA2, CT and RAN specs would need to be updated, adding EVS to existing codec functionalities or protocol signalling messages/IEs.
A document was previously provided to RAN3 [3] which noted that RAN3 is only expected to do specification alignment work. In the meantime, several LSs have been received as other groups have been developing the end-to-end concepts, with particular relevance to the LS received from SA4 at RAN3#89 [4], and response LSs received at this meeting [5,6].
This document revisits the foreseen impacts to RAN3 specifications, based on the LSs recently received.
2. 
Discussion
2.1
Review of main conclusions in other groups 

From [3], we take and analyze the following working assumptions based on SA4’s work:

1) UE<=>MSC signalling: Currently it is assumed that the principle used today for all other Codecs is not changed. The UE can only send in Call Setup and/or Call Confirm the Codec Type “EVSoCS” in the bit map of the Supported Codec List (TS 26.103).
Since the RANAP NAS Synchronisation Indicator IE corresponds to the 4 least significant bits of the codec type in TS 26.103 [3], and since this has one spare value, and the coding of this IE is transparent to the RAN, we may conclude that the legacy bit string size (4 bits) can be re-used. This implies that no changes are required for RAN3 [3].

Note that this is was the only potential signalling impact identified in a previous discussion [3].

2) RNC<=> MGW transport (Iu): The principles of the Iu Interface are not changed. PDU Type 0 is used to transport the speech payload. The MGW repacks between RTP and PDU Type 0. There is a proposal to use PDU Type 14 for Rate Control only from RNC to MGW, but not the other way.
The existing PDU Types are to be reused so this does not result in new requirements. Note however the possibility of not using rate control signalling downstream (MGW ( RNC), which would differ from legacy. However this is a MGW behaviour aspect which has no signalling impact.

3) End-to-end Adaptation: EVS is composed of many bit rates and audio bandwidths. Therefore end-to-end adaptation includes maximum Rate control and maximum Bandwidth control. For UTRAN, maximum rate control is relevant only. SA4 has no intention to change this principle.

Explicit signalling in UTRAN continues to deal only with maximum rate i.e. no change.
4) Switching between EVS primary mode and EVS-IO mode is required for fast fall-back in case of remote handover. The necessary signalling for this is carried in (in-band) CMR. It is proposed to send CMR also on Iu and Uu and this may require some small overhead in each Configuration also on UTRAN, transparent to the RNC.
SA4 is currently proposing to signal CMR (Codec Mode Request) in-band. In principle this implies that the requests are provided by the UE (or MGW), and are transparent to the RNC (i.e. the RNC is aware of rate via normal mechanisms i.e. TFCI, but is not aware of the requests, nor of other codec specific aspects such as audio bandwidth). This implies no impact on signalling in RAN3 specifications.
5) Assumptions on Error Correction Coding: SA4 assumes that equal error protection is used for all rates in all Configurations and seeks guidance from RAN2 on this aspect (note this is confirmed in [5] and [6]).

Use of EEP has no direct impact on Iu. However it may indirectly impact the number of subflows, or the transport block sizes (similarly for CMR in-band transmission). For legacy codecs, SA4 captures in its specifications the configurations required for Iu (for example, for AMR-WB, TS 26.202 provides full details for Iu including e.g. mapping between RFCIs and codec rates/subflow combinations, parameter initialization, mapping of transcoder frames to Iu frames, etc). It is expected that SA4 will capture similar details for EVS, and no impacts are foreseen in RAN3 specifications.
6) Rate Control by the RNC: SA4 assumes that the existing rate control principle for the RNC is not changed. The existing signalling mechanisms RNC==>UE and RNC==>MGW are just adapted to the EVS rates.

RNC==>MGW rate control is covered by mechanisms in TS 25.415, which may be assumed to be reused (see also #3 above).
7) Maximum Rate Control in the UE: If CMR within the payload is accepted, then maximum rate control coming from the remote end in CMR would go transparently through the RNC. The UE would have to combine CMR and the rate control from the RNC, obeying the lower limit of both.

Since CMR is in-band and transparent to the RNC, there are no impacts here.

8) Maximum Rate Control in the MGW: If CMR within the payload is accepted, then potential maximum audio bandwidth control coming from the local UE in CMR would go transparently through the RNC. The MGW would have to combine this CMR and the rate control from the RNC (conveyed as PDU type 14 control message, see above), obeying the lower limit of both, before sending the (potentially) modified full CMR forward.

Again, rate control from the RNC continues to function as in legacy, and otherwise CMR requests go from UE to MGW in a transparent manner.

2.2
Summary of impacts

There are of course a number of details still to be worked out in SA4, CT groups, RAN1/2 etc. However, based on the existing agreements, it is already possible to make the following observation:

Observation 1: Under current working assumptions, no signalling impacts are expected in RAN3 specifications. 
As mentioned in [3], TS 25.415 does contain an informative Annex (Annex A) on “Illustration of usage of RFCI for AMR speech RAB”, which illustrates how the Iu UP is initialized, and includes examples of RAB sub-flows for different codec rates. However there is no suggestion that this would need updating since its goal is to illustrate the principle. In fact the Annex refers to TS 26.102 which includes full descriptions of RAB parameters, and specifically mapping of AMR codec parameters to the Iu interface.
Note in particular that this Annex was not updated for AMR-WB, so there is no requirement for it to be updated for EVS.
Observation 2: Annex A of TS 25.415 refers only to AMR, although its principles can be applied to AMR-WB and EVS.
In addition, TS 25.415 also includes Annex D (informative) on “Distributed rate decision within RNC”. This annex describes the end-to-end rate control mechanisms in AMR, including Iu rate control frames and their handling. From the discussion above, it is now expected that the rate control mechanism in EVS will be somewhat different due to the use of CMR. CMR signalling will be handled by the UE and MGW, but is expected be transparent to the RNC.
Observation 3: Annex D of TS 25.415 could be considered incomplete if CMR signalling is adopted according to the principles described in [4].

From the above, we may formulate the following proposal:

Proposal: RAN3 assumes (subject to changes in other groups) that the only potential impact from this work item is the possible expansion of Annex D of TS 25.415 to cover the use of CMR in rate control (or alternatively the addition of a new Annex).
In an appendix to this document, we document possible aspects of how the rate control may work with CMR. This could form the basis of a possible CR to TS 25.415, and is provided here to enable some initial consideration of this possibility, i.e., whether it would be useful to include such material in the TS.
3. 
Conclusion

This document has reviewed the current working assumptions on “EVS over CS” in other groups, and proposes the following conclusion:

Proposal: RAN3 assumes (subject to changes in other groups) that the only potential impact from this work item is the possible expansion of Annex D of TS 25.415 to cover the use of CMR in rate control (or alternatively the addition of a new Annex).
In an appendix to this document, we document possible aspects of how the rate control may work with CMR. This could form the basis of a possible CR to TS 25.415, and is provided here to enable some initial consideration of this possibility, i.e., whether it would be useful to include such material in the TS.
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Appendix: Rate Control with CMR
[Note: as mentioned above, this Appendix is provided here to enable some initial consideration of this possibility, i.e., whether it would be useful to include such material in the TS. It is not intended as a text proposal since the details of rate control are still under discussion in other groups]
The figure below depicts the legacy rate control mechanisms, together with the CMR in-band signalling:
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For completeness, assume that the rate is also controlled by the remote partner (applicable to certain scenarios e.g. TrFO); otherwise mechanisms are similar except that propagation of commands to the remote end will not happen, and the CN will handle directly commands from the UE or SRNC. 

In the legacy scenario, the combination of commands is located as follows:

· Uplink: at the SNRC: the SRNC combines CN commands with its own local decisions and issues rate control commands to the UE.
· Downlink: at the remote-end SRNC: CN passes local SRNC rate control information to remote end, which will be combined with local constraints to ensure that remote UE (on uplink) complies with this request.

With in-band CMR this process changes as follows (noting that CMR includes multiple codec characteristics including rate and audio bandwidth):

· Uplink: in addition to the legacy signalling, CMR signalling is sent from CN to UE in-band. UE takes into account the bandwidth command (CMR), and the two possible rate commands (CMR, SRNC). When using CMR, the CN may choose not to send a Iu Rate Control Command if this is a duplicate of CMR in respect of rate.

· Downlink: UE can also send CMR signalling directly (in-band) to the CN. The CN may combine this with the Rate Control command from the RNC to issue a new CMR command to the remote UE (alternatively, the CN could transfer both CMR and Iu Rate Control information to remote UE and SRNC without modifications).[image: image2.png]
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