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1 Introduction

Agreements on codec selection/adaptation in RAN2#93bis meeting were as follows:

1.
Any rate adaptation mechanism introduced by RAN can co-exist with the rate-adaptation mechanisms specified in TS 26.114 [1].

2.
Any rate adaptation mechanism introduced by RAN should explicitly indicate the recommended bit rate.

3.
Avoid excessive ping-pong tuning

FFS: Any rate adaptation mechanism introduced by RAN shall be codec type agnostic

In order to support an agreement 1, RAN codec rate adaptation shall not violate codec rate adaptation rules used in an application layer. This document discusses what will be required for RAN codec rate adaptation to co-exist with application layer codec rate adaptation.
2 Discussion
Application layer codec rate adaptation is excecuted based on a codec and media type parameters negotiated between communication clients such as UEs. Media type parameters are codec specific. For example, in case of AMR and AMR-WB, mode-set parameter indicates bitrate(s) used in the session, mode-change-period/mode-change-capability/mode-change-neighbour parameters indicate usage of rate change, and so on (see section 8 of [2]). In case of EVS, br/br-send/br-recv parameters indicate bitrate(s) used in the session, bw/bw-send/bw-recv parameters indicate audio bandwidth used in the session, and so on (see Annex A.3 of [3]).
A Codec and media type parameters used for the session are negotiated during session setup procedure before starting VoLTE/ViLTE communication. In the session setup procedure, an SDP offer and an SDP answer are exchanged between UEs (*). Figure 1 shows an example of SDP offer-answer for VoLTE. A caller UE provides an SDP offer which includes several codecs with media type parameters, so called Payload Type (PT), and a callee UE selects one PT in the SDP offer and provides an SDP answer. When a callee UE provides an SDP answer, the callee UE may add and/or modify media type parameters based on the media type parameter handling rules [1][3]. In Figure 1, EVS is selected but the lowest bitrate is modified by the callee UE.
(*) If either of communication terminals doesn’t support VoLTE/ViLTE or outside of VoLTE/ViLTE service supporting network, a MGW (Media Gateway) anchors the speech/video communication, i.e., VoLTE/ViLTE session is established between a UE and a MGW.
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Offered PTs {

m=audio 49152 RTP/AVP 96 97 98 99 100
a=tcap:1 RTP/AVPF

a=rtpmap: 96 EVS/16000/1

a=fmtp:96 br=7.2-24.4; bw=nb-swb; max-red=220

a=rtpmap: 97 AMR-WB/16000/1

a=fmtp: 97 mode-change-capability=2; max-red=220

a=rtpmap: 98 AMR-WB/16000/1

a=fmtp: 98 mode-change-capability=2; max-red=220; octet-align=1
a=rtpmap: 99 AMR/8000/1

a=fmtp: 99 mode-change-capability=2; max-red=220

a=rtpmap:100 AMR/8000/1

a=fmtp:100 mode-change-capability=2; max-red=220; octet-align=1
a=ptime:20

a=maxptime:240

Example SDP answer

Selected PT —> {

m=audio 49152 RTP/AVPF 96
a=rtpmap: 96 EVS/16000/1
a=fmtp:96 br=13.2-24.4; bw=nb-swb; max-red=220

Lowest bitrate
|— is modified at
calleeUE

a=ptime:20

a=maxptime:240





Figure 1: Example of SDP offer and SDP answer

Observation 1: In application layer, information used for codec rate adaptation cannot be determined before session negotiation is completed.
In addition, the negotiated media type parameter may be changed at the middle of the session. One possible case is SRVCC handover, If one of UEs handovers to UTRAN or GERAN and codecs supported in the circuit switch network is different, the MGW may ask the other UE to change the codec by sending an SDP offer or a CMR in RTP payload or RTCP-APP (in case of EVS Primary mode and EVS AMR-WB interoperable mode switching).
Observation 2: The negotiated media type parameters may be changed at the middle of session.
As an SDP offer- answer, and a CMR in RTP payload or RTCP-APP are application layer signalings, any EPS nodes such as eNB cannot refer the negotiated media type parameters. It may be possible for eNB to obtain the highest negotiated bitrate from GBR and MBR information when a bearer for speech data or video data is established [4], but eNB still cannot obtain other information necessary for codec rate adaptation such as negotiated bitrate(s).
Observation 3: In current specifications, eNB cannot obtain information necessary for codec rate adaptation
In order that RAN codec rate adaptation is to co-exist with application layer codec rate adaptation, eNB need to be informed about the media type parameters necessary for codec rate adaptation currently used in application layer. FFS how eNB is informed , which parameters are informed and whether these parameters are codec agnostic or not.
Proposal: When the media type parameters necessary for codec rate adaptation have been determined or changed in application layer, the parameters should be informed to eNB. It is FFS how eNB is informed , which parameters are informed and whether the parameters are transformed so that they can be codec agnostic or not.
3 Conclusions

This contribution discussed what will be required for RAN codec rate adaptation to co-exist with application layer codec rate adaptation. The source proposes to agree the following proposals.
Proposal: When the media type parameters necessary for codec rate adaptation have been determined or changed in application layer, the parameters should be informed to eNB. FFS how eNB is informed , which parameters are informed and whether these parameters are codec agnostic or not.
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