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1 Introduction

RAN2 has received the Reply LS on RAN-Assisted Codec Adaptation from SA4 [1]. In the Reply LS, SA4 assumes, 1) the eNB is unaware of the codec and its operating mode and 2) the signalled bit rates for UL/DL are recommendations which may trigger further application specific adaptation actions, and asks RAN2 about the behaviour of a UE in response to a RAN-assisted codec adaptation message.
This document discusses possible impact of the behavior of a UE based on the examples sent from SA4, and proposes RAN2 action.
2 Discussion
As example behaviours of a UE when the eNB recommended bit rate is received, SA4 assumes the following cases:
· Case 1: The eNB recommended bit rate is followed such that the application increases or decreases the used bit rate to a rate below or equal to the eNB recommended bit rate. It is expected that this will allow maintaining the PDB/PLR QoS guarantees, but possibly not the GBR QoS.

· Case 2: The eNB recommended bit rate triggers an SDP re-negotiation of the session, especially if the recommended bit rate is below the session GBR. It is, however, notable that SIP re-negotiations also consume radio resources and hence should be avoided, especially under bit rate limited situations.

· Case 3: The UE may or may not adjust the codec bit rate in response to the eNB recommended bit rate but use the signaled eNB recommended bit rate as a trigger for application layer adaptation. For example, codec-level partial redundancy (e.g., EVS channel aware mode) or RTP-level redundancy is used to improve the robustness to packet loss.

· Case 4: The eNB recommended bit rate is ignored:

a) This may, for instance, be the case when a codec-level partial redundancy mode or RTP-level redundancy is already used to provide sufficient robustness to packet loss.

b) This may also be the case if the recommended rate is below the session GBR and session re-negotiation should be avoided, in the expectation that the poor transmission conditions will only be temporary.

c) This may be the case when the eNB suggests that the UE lower its bit rate below the rate at which the current codec can operate.  In this case, the UE may encode and send data at the codec’s minimum rate, thereby not fully following the eNB’s suggestion.
We see the following issues caused by eNB’s unawareness of codec and its operating mode.
For Case 1: If the eNB recommended bitrate results in the codec bitrate within the range of negotiated bitrate in application layer, it should be followed. However, if it is below the range of negotiated bitrate in application layer, but it is followed, the following issues would be caused:
· GBR is not guaranteed. This would cause unfairness between the UEs supporting RAN assisted codec adaptation and the UEs not supporting RAN assisted codec adaptation.

· User experience is affected in some case, e.g., negotiated codec is EVS, bitrate range is 9.6-13.2kbps and audio bandwidth is super-wideband, but the recommended bitrate results in 7.2kbps, the audio bandwidth is downgraded to narrowband or wideband.
· The meaning of SDP negotiation becomes ambiguous. Additional discussion may be required in SA4 and other standardization body such as IETF.
For Case 2: As SA4 proposes, SDP re-negotiation to modify bitrate range triggered by the eNB recommended bit rate should be avoided. This is not only consuming radio resource but also having possibility to fail and tear down the session.
For Case 3: Although this case has not almost been studied in RAN2, this case can improve the robustness to packet loss. However this may also require SDP re-negotiation to activate EVS Channel Aware mode or to change redundancy level in RTP.
For Case 4: If the eNB recommended bitrate is ignored, PLR control will not be fulfilled especially in case of b) and c).
In RAN2#94 meeting, it was agreed:

FFS: Before participating in the codec adaptation the eNB could know the codec rate used by UE through UE report
However, RAN2 didn’t have enough time to conclude this FFS. 
In order to avoid the issues listed above, we believe that the eNB needs to know appropriate information of negotiated codec and it’s operating modes, such as bitrate range, redundancy level, active/inactive of EVS Channel Aware mode.
Proposal: For RAN-Assisted Codec Adaptation, the eNB shall know appropriate information of negotiated codec and it’s operating modes.
In addition, we would like to point out that it would also be possible that negotiated information is carried by bearer establishment/modification signalling from the core network side. In this case, coordination with SA2 will be necessary.
3 Conclusions

Proposal: For RAN-Assisted Codec Adaptation, the eNB shall know appropriate information of negotiated codec and it’s operating modes.
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