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1 Introduction
According to the SID of VoLTE [1], one main objective is to dynamically change the codec mode/rate based on the Uu interface status, such as traffic load, channel quality and so on. In this contribution, we discuss how the current codec mode/rate change procedure works and what the problems of the existing procedure are. Based on the analysis on the existing mechanism, we propose a solution for further enhancement on the existing mechanism.
2 Discussion
2.1 Analysis on the current codec rate changeAccording to 26.114 [2], the codec mode/rate can be changed as follows:
· Speech: By RTCP-APP or RTP payload, the UE by itself can send CMR (Codec Mode Request) message to trigger the codec mode/rate change.
· Video: By RTCP, the UE by itself can use TMMBR (Temporary Maximum Media Bit-rate Request) and TMMBN (Temporary Maximum Media Bit-rate Notification) message to trigger the codec mode/rate change.
· ECN (Explicit Congestion Notification): By IP, the eNB can trigger the reduction of codec rate at the UE.
According to 23.228 [3], the codec mode/rate can be changed as follows:
· Any media flow: By SIP, the UE by itself can trigger the codec mode/rate change.
The problem for the existing UE triggered codec change is that the UE only considers its own quality of service, and the overall network status (e.g. traffic load) is not considered. A UE which wants to improve its quality of service may raise its codec rate even though the network is congested. Or a UE may drop its codec rate even though the network is handing over it to a better frequency/cell.
Observation 1: The existing UE triggered codec change does not consider the overall network status.
The problem for the existing network triggered codec rate change is that the codec rate can only be reduced and the specific codec rate for reduction cannot be indicated. Then even though the eNB is able to indicate the codec rate reduction, the reduced codec rate may still not be acceptable for the eNB. As the codec rate cannot be raised back by the eNB, the UE may not be able to get a better quality of service even though the congestion problem is resolved.
Observation 2: The existing eNB triggered codec change can only reduce the codec rate and cannot indicate the specific codec rate for reduction.
2.2 Adaptive codec rate change solutionTo resolve the issues given in Observation 1 and 2. We have the following solution as illustrated in the following diagram.
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Figure 1: network triggered CMR/TMMBR solution
For speech service, the eNB can construct a CMR message which can be sent either in DL or UL to trigger the target UE to change the codec rate. For video service, the eNB can construct a TMMBR message sent to the UE to change the codec rate in either UL or DL. In Step 3, the UE receiving the change request of codec mode/rate will trigger the SIP signalling procedure to negotiate the new code mode/rate with the target UE, according to [3].

The request message can be sent per DRB per UE. For the legacy UE which does not support the capability reporting of the codec mode/rate, the eNB by implementation can detect and record the codec mode/rate used before, and blindly try codec mode/rate in CMB/TMMBR. For the Rel-14 UE which supports the capability reporting of the codec mode/rate, the eNB can change the codec mode/rate based on the UE capability.
3 Conclusion
According to the analysis above, we raised a potential solution by which the eNB can dynamically change the codec rate of the UE, and the impacts on the specification is minimized. Thus we propose to capture the Text Proposal of the solution in the study item TR.
Observation 1: The existing UE triggered codec change does not consider the overall network status.

Observation 2: The existing eNB triggered codec change can only reduce the codec rate and cannot indicate the specific codec rate for reduction.
Proposal: RAN2 is kindly requested to capture the solution of the Annex in the study item TR.
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5 Annex

The text proposal for the potential solution of codec rate change is give as follows:
	Section X.X. Network triggered CMR/TMMBR solution
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Figure X. Network triggered CMR/TMMBR solution
The eNB by implementation knows which DRB is using speech or video service. In order to change the DL/UL codec rate of the DRB, the eNB can construct a CMR message for speech or a TMMBR message for video which is sent to the target UE. The UE(s) receiving the codec change request message will trigger the codec mode/rate change in-turn. The CMR/TMMBR message sent by the eNB can be per DRB per UE. In Step 3, the UE receiving the change request of codec mode/rate will trigger the SIP signalling procedure to negotiate the new code mode/rate with the target UE, according to [3].
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