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1 Introduction

In RAN #71 meeting, the SI [1] “Study on enhancement of VoLTE” was approved, and one of the objectives is to investigate mechanisms for codec rate adaptation at call setup and during an on-going call as following.

· Investigate mechanisms that are applicable to different codec types including AMR, EVS and video in both downlink and uplink to enable (RAN2-led):

· 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
In this document, we provide a mechanism for codec rate adaption as cell-specific way.

2 Discussion
During last RAN2 meeting, some contributions analysed the current codec rate adaptation mechanism, e.g. ECN or application mechanisms (RTP payload or CMR message mechanisms.) and thought the current mechanisms cannot reflect timely RAN network load status and UE channel conditions; furthermore, ECN solution needs all the nodes on the path to behave correctly which raises higher requirements for network upgrading. From RAN optimization perspective, some contributions presented a per-UE solution that the eNB provides the codec rate recommendation to the UE via dedicated signalling based on the RAN side information like load and channel conditions once VoLTE call is established. UE will perform codec rate negotiation with the peer UE accordingly. 
An alternative approach is to adjust codec rate per-cell level. This approach is to assist UE to select a suitable codec rate when a VoLTE call is setup and on-going. In this alternative, network can broadcast the mapping relationship between the available codec rates and the corresponding channel conditions via system information, and cell load status could be considered via setting the different mapping relationship. With this per-cell mechanism, UE could determine the available codec rates corresponding to the measured channel condition and negotiates with peer UE. This approach has benefit from RRC signalling saving perspective in some cases, e.g. in sport event or in festival event. In this cases, a large number of VoLTE calls has been established simultaneously, per-UE adaptation will cause a large amount of RRC signalling overhead. 
An example of per cell codec rate adaptation is given as Table1 and Figure 1.
Table 1: The mapping relationship between codec rates and RSRP scope
	Index
	Codec rate
	RSRP scope

	1
	AMR-WB 23.85kbps
	-60dBm< RSRP

	
	AMR 12.2kbps
	

	2
	AMR-WB 19.85kbps
	-60dBm=<RSRP<-70dBm

	
	AMR 12.2kbps
	

	…
	…
	…

	N
	AMR-WB6.6kbps
	-100dBm=<RSRP<-110dBm

	
	AMR 7.4kbps
	


The possible broadcast information is showed in table 1, which could be a list of mapping between the codec rate and the UE channel conditions (e.g. RSRP scope) in the cell based on the load status, and UE could select corresponding recommendation based on the channel condition measured by itself. The column “RSRP scope” presents the channel condition requirement scope corresponding to the column “Codec rate”. The column “Codec rate” presents the available highest codec rate within the corresponding channel condition “RSRP scope”.

For example, if the RSRP measurement result of UE is -65dBm, then the highest codec rate which could be selected by the UE is AMR-WB 19.85kbps or AMR 12.2kbps. UE will negotiate with the peer UE with the codec rate not higher than AMR-WB 19.85kbps, and select the final one according to the SIP layer or application layer negotiation result.

During on-gonging call, if UE measured channel condition is changed, UE will update the available codec rates based on the system information. 
Also when the cell load is changed, the eNB could modify the mapping relationship in system information, and new mapping table could be provided. At this time, UEs with on-going call could update the available codec rates based on the latest system information. The whole procedure can be illustrated in Figure 1.
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Figure 1: Per-Cell Codec Rate Adaptation Mechanism
Step 1/2: eNB decides the mapping relationship between the available codec rates and the corresponding channel conditions considering the cell load status and broadcasts to the UEs via system information.

Step 3: When application layer initiates a VoLTE call, UE determines the available codec rates according to the measurement results based on the broadcast mapping relationship.

Step 4: UE performs RRC connection and EPS bearer establishment procedures.

Step 5: UE performs legacy SIP signalling or application layer codec rate negotiation procedure with the peer UE within the available codec rates scope determined respectively in step 3 and step 3a.

Step 6: When detecting the channel condition changes, UE updates the available codec rates as step3.

Step 7: If needed, UE repeats the procedure in step 5 to perform legacy SIP signalling or application layer codec rate negotiation procedure with the peer UE within the determined available codec rates scope.

Step 8/9: If detecting cell load changes, eNB updates the mapping relationship between the codec rates and the channel conditions.

Step 10/11: UE repeat step 3/5 if needed.
Proposal: RAN2 considers per-cell codec rate adaptation mechanism mentioned above, and captures this mechanism in the TR.
3 Conclusion
In this contribution, we provide a per-cell codec rate adaptation mechanism and give the proposal.
Proposal: RAN2 considers per-cell codec rate adaptation mechanism mentioned above, and captures this mechanism in the TR.
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----------------------------------------------Text Proposal------------------------------------------------------
5.2
Potential solutions
5.2.1 Per Cell Codec Rate Adaptation
Per cell codec rate adaptation provides a method to assist UE selecting a suitable codec rate when a VoLTE call is setup and on-going. In this method, RAN network broadcasts the mapping relationship between the available codec rates and the corresponding channel conditions via system information. According to the mapping relationship, UE determines the available codec rates corresponding to the measured channel condition. If needed, UE negotiates the final codec rate with peer UE via SIP or application layer procedure. Different cell load status can be reflected via setting the different mapping relationship. An example of the codec rate adaptation procedure is illustrated in Figure xx.
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Figure xx: Per-Cell Codec Rate Adaptation Mechanism

Step 1/2: eNB decides the mapping relationship between the available codec rates and the corresponding channel conditions considering the cell load status and broadcasts to the UEs via system information.

Step 3: When application layer initiates a VoLTE call, UE determines the available codec rates according to the measurement results based on the broadcast mapping relationship.

Step 4: UE performs RRC connection and EPS bearer establishment procedures.

Step 5: UE performs legacy SIP signalling or application layer codec rate negotiation procedure with the peer UE within the available codec rates scope determined respectively in step 3 and step 3a.

Step 6: When detecting the channel condition changes, UE updates the available codec rates as step3.

Step 7: If needed, UE repeats the procedure in step 5 to perform legacy SIP signalling or application layer codec rate negotiation procedure with the peer UE within the determined available codec rates scope.

Step 8/9: If detecting cell load changes, eNB updates the mapping relationship between the codec rates and the channel conditions.
Step 10/11: UE repeat step 3/5 if needed.
------------------------------------------Text Proposal Ended------------------------------------------------
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