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1 Introduction
In RAN meeting #71, the new study item on Study on enhancement of VoLTE was agreed in [1]. The objective of this SI includes:

· Investigate mechanisms that are applicable to different codec types including ARM, 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.

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

·   Up/down-side tuning of codec rate. 

In this paper, we discuss possible RAN based codec adaptation solution for VoLTE/video, and then provide our analysis on it. 
2 Discussion
There are two main purposes of codec adaptation:

· Increase the network capacity;

· Improve the coverage;

To meet these two purposes and requirements in SID, one possible solution is a RAN based codec adaptation solution. That is the eNB shall be aware of the codec information and control the codec adaptation based on the transport channel characteristics. The codec information could not only include the bit-rate, but also include other codec parameters, e.g. the frame aggregation, the redundancy level and the redundancy offset etc. 
From the perspective of network capacity, if the eNB can know all the codec rate of the VoLTE users, the eNB can perform the appropriate operations to balance all the user’s performances and user experience when network load is increasing, e.g. the eNB could only choose the users with the higher codec rate to down-tuning, and maintain the users with the lower codec rate. 
From the perspective of network coverage, the users with the lowest codec rate are unable to down-tuning again when network congestion is detected. If the eNB know the codec information of these users, it can further to improve the packet robustness by tuning the other codec parameters, e.g. redundancy level and the redundancy offset etc. 
Observation 1: it is beneficial for the eNB to be aware of the codec related information, e.g. codec rate, the frame aggregation, the redundancy level and the redundancy offset etc. 
The details of the RAN based codec adaptation solution are discussed as below:

[image: image1.emf]Detecting wireless condition and 

resource etc

3. RRC signaling: Initial Codec Command

Application layer 

adapts codec

1. Codec negotiation use SDP during call setup

6. RTP payload CMR field or RTCP message to request codec adaptation

Determine

Codec mode set

Determine

Codec mode set

2a.Report the codec information of UE

2b.Report the codec information of UE

2b.Report the codec information of UE

Aware of the codec 

information

Get initial codec 

information

eNB CN UE

Peer IMS

At Call Setup 

5. RRC signaling: Codec Adaptation Command

Application layer 

adapts codec

On-gong call

4a.Report the codec information of UE

4b.Report the codec information of UE

4b.Report the codec information of UE

Detecting wireless condition and 

resource etc

Aware of the codec 

information


Figure 1 the procedure of the RAN based codec adaptation solution
Codec change upon Call setup procedure:

Step 1: During the call setup, the UE and the peer UE shall perform codec negotiation by using SDP parameters, and then determine which codec mode set is allowed in the session. 

Step 2: After codec negotiation, in order to help the eNB to control the initial codec selection for UE, the eNB should know the codec information UE supported firstly. There are two alternatives as shown in the figure 1: 
2a: the UE tells the eNB directly;

Both for the initial codec negotiation and following ongoing call, the UE knows the codec information. Therefore, if the UE receives a request for codec information from the eNB or decides based on some conditions to communicate it, the UE can tell the eNB what’s the used codec information by RRC signaling. 
2b: the IMS tells the eNB;
During the initial codec negotiation, the IMS can know the used codec information by parsing the SIP signaling, however during the ongoing call, the IMS cannot know the tuned codec information since the RTP/RTCP is not transferred via IMS server. Therefore this solution can only work for the codec adaptation upon call setup, cannot adjust codec during the ongoing call.

Since the 2b has more impacts on different groups and different nodes, and can only work for call setup procedure, we prefer 2a.

Proposal 1: the eNB could know the codec information by the UE reporting. 
Step 3: After knowing the codec information which the UE supported, the eNB can perform the initial codec selection for UE based and the factors of channel condition and network load etc, and then send the selected initial codec information to the UE by RRC signaling. The UE can choose the codec selected  by the eNB as its initial codec information, and start media data transfer with the peer (UE).
Codec change upon Call ongoing
Step 4: This step may be present if the eNB is unaware of the latest codec information used by UE. If this step is present, the same solutions during the call setup can be reused.

Step 5: During on-going call, the eNB can tune the codec used by UE based on the factors of channel condition , network load and codec information used by UE, etc, and then sent the updated codec information to the UE by RRC signaling.
For UL codec adaptation, once the RRC layer of the UE receives the tuned codec information from the eNB, it shall notify the application layer to make the corresponding adaptations through a cross-layer indication. 
Step 6: This step is present only for DL codec adaptation. Once the RRC layer of the UE receives the tuned codec information from the eNB, it shall trigger the application layer to request the peer (UE) to perform the corresponding adaptation by using the RTCP message or CMR in RTP payload. 
Overall, no matter at call setup or during on-going call, the eNB can tune the codec information used by UE to the best value. And in this solution, both up-tuning and down-tuning of codec rate can be achieved easily. In addition, RAN based codec adaptation solution could be realized in cell level or DRB leavel, so per Cell, per DRB basis codec adaptation can also be realized. 
Observation 1: All the requirements on codec adaptation of this SI can be satisfied based on RAN based codec adaptation solution. 

As discussed above, the RAN based codec adaptation solution can satisfy all requirements in SID, and have no ECN’s problems. Therefore we propose to:

3 Conclusion
This paper mainly discusses possible codec adaptation solution for VoLTE/video, and then provides the evaluation on codec adaptation mechanism. Based on the above analysis, the RAN based codec adaptation solution can satisfy all requirements in SID, and have no ECN’s problems. Therefore we propose to:
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