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1 Introduction

One of the main objectives of the approved SI [1] is to consider potential RAN enhancements that would provide a flexible and efficient codec modification mechanism under more dynamic radio conditions. This contribution discusses the issues that should be addressed from the RAN perspective. 
2 RAN considerations
Based on the approved eVoLTE SI [1], it is stated in the WIP that one of the objectives of the SI is to investigate mechanisms that are applicable to different codec types including AMR, EVS and video in both downlink and uplink to enable the following:
· Codec mode and rate selection at call setup

· Codec rate adaptation during an on-going call.

· Coder adaptation can be triggered cell-wide or on a per-UE or per DRB basis

· Up/down-side tuning of codec rate
So far with ECN, based on the previous study [2], it was concluded that since all voice codecs and video codec can adapt to a reduced data rate as needed so there is no requirement for codec selection based on network loading conditions during call setup and on-going call.  However, since HD voice quality strongly relies on the radio transmission reliability, and radio conditions can change more rapidly than changing load conditions, it should be further studied whether it is necessary to have further assistance from the UE or eNB to trigger the need for codec rate adaptation.  It should also be considered to what extent the eNB should be involved in the codec rate adaptation, whether the eNB should have direct control over the codec adaptation or if the eNB is only involved in the triggering of the codec rate adaptation based on RAN conditions. 

Proposal 1:
RAN2 should study both eNB-assisted Codec Adaptation and eNB-controlled Codec Adaptation approaches for vocorder rate adaptation at call setup and on-going.  
Assuming the eNB-assisted or eNB-controlled codec adaptation is needed at call setup, it would be necessary for the eNB to obtain the UE’s radio condition during call setup assuming the UE is in IDLE prior to call setup.  However, the existing RRC procedure does not have a means for the eNB to estimate the DL radio condition prior to call setup.  Therefore, it is necessary for the eNB to have a standardized means for obtaining the UE’s radio condition. 
Proposal 2:
To support codec adaptation at call setup, RAN2 should study how eNB obtains the UE’s DL radio conditions prior to call setup.  
Assuming the eNB will at least provide some assistance for the UE to facilitate more effective negotiation of Codec Adaptation, it can be expected that the eNB has the flexibility to provide the necessary MCS, amount of resources blocks (e.g., SPS configuration) and the GBR for a particular DRB, at least based on the radio conditions but it may also be based on the information on the initial codec adaptation rate if this is observable at the eNB.  Otherwise, the eNB may assume a more conservative approach for the initial radio parameters.  This may be provided as part of RRC Connection Reconfiguration.

Proposal 3:
RAN2 should study how eNB provide the necessary MCS, resources and GBR for specific DRBs after call setup in RRC Connection.  
As indicated in Proposals 1 and 3, the level of assistance from the eNB will be highly dependent on the eNB’s knowledge of codec adaptation, which has remained only in the application layer in the past.  If RAN2 continues with the principle that the eNB should not be aware of codec selection and adaptation, then it may be necessary to coordinate with SA4 and IETF to define a new IP header format to indicate other RAN factors that may affect the codec rate negotiation or to accept the possibility of dropped packets. 

Proposal 4:
RAN2 should study if eNB-assisted ECN will be a candidate for the eNB-assisted approaches.  
Although the ECN-based solution has the benefit of being independent of the specific codec selected now or in the future, the eNB cannot directly influence the codec rate.  One of the downside of this lack of direct control of the codec rate is the latency for the client terminals to negotiate to an acceptable rate even if we can assume that all the network entities can support ECN.  The ECN-based mechanism may be affective if only congestion control should be taken into account. But for more dynamic changes such as radio conditions, the eNB should be allowed to have a more direct control the rate adaptation.

Proposal 5:
RAN2 should study if eNB-controlled direct rate adaptation will be a candidate of eNB-controlled approaches.  
3 Conclusion
Some issues from the RAN aspects that should be considered for codec rate adaptation are discussed.  We have the following proposals.
Proposal 1:
RAN2 should study both eNB-assisted Codec Adaptation and eNB-controlled Codec Adaptation approaches for vocorder rate adaptation at call setup and on-going.  
Proposal 2:
To support codec adaptation at call setup, RAN2 should study how eNB obtains the UE’s DL radio conditions prior to call setup.  
Proposal 3:
RAN2 should study how eNB provide the necessary MCS, resources and GBR for specific DRBs after call setup in RRC Connection.  
Proposal 4:
RAN2 should study if eNB-assisted ECN will be a candidate for the eNB-assisted approaches.  
Proposal 5:
RAN2 should study if eNB-controlled direct rate adaptation will be a candidate of eNB-controlled approaches.  
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