3GPP TSG-RAN WG2 Meeting #96                                                               
  R2-168733
Reno, USA, 14 – 18 Nov, 2016
Agenda Item:


8.18.1
Source: 
Huawei, HiSilicon
Title: 
 UE assistance information for codec adaptation
Document for:
Discussion and Decision
1 Introduction
In the last RAN2 meeting, some agreements were achieved in [1] as the followings:
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However, some open issues still need to be solved. In this paper, we focus on UE assistance information, and provide our opinion. 
2 Discussion
As described in [2], there are two main purposes of codec adaptation:

· Increase the network capacity and user experience
· Improve the coverage
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 the 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, or the eNB may ensure that users that pay for a premium voice quality have their HD voice pretty much guaranteed, while other users could see the quality degraded in case of need. 
From the perspective of network coverage, if the eNB knows the codec information of these users, the eNB can choose a suitable way to enhance the quality of the user experience. For instance, for the UE at the edge of coverage with bad radio condition, the eNB can choose a lower codec, or use some coverage enhancement mechanisms, e.g. eMTC techniques, delay budget relaxation, etc., to improve the quality of the voice. 

Observation 1: It is beneficial for the eNB to be aware of the codec related information. 
In the last meeting, in addition to the information including the negotiated codec mode set and the codec rate used by UE, it was also discussed whether the eNB needs to know the EVS channel aware mode information. As described in [3], the higher error-resiliency provided by the EVS codec in channel aware mode can be used to improve the speech quality of VoLTE/video calls, so having the eNB  aware of EVS channel aware operation can also provide benefit. 
As defined in [4], several partial redundancy offset values are defined in channel aware mode, including offset 2, offset 3, offset 5 and offset 7, as shown below. 
	Index
	Partial Redundancy request

	0000
	13.2 CA-L-O2

	0001
	13.2 CA-L-O3

	0010
	13.2 CA-L-O5

	0011
	13.2 CA-L-O7

	0100
	13.2 CA-H-O2

	0101
	13.2 CA-H-O3

	0110
	13.2 CA-H-O5

	0111
	13.2 CA-H-O7

	1000
	Not used 

	1001
	Not used 

	1010
	Not used 

	1011
	Not used 

	1100
	Not used 

	1101
	Not used 

	1110
	Not used

	1111
	Not used


The partial redundancy offset value can also be adjusted during the session based on the expected or estimated channel condition through adaptation signaling. Therefore, having the eNB just be aware of EVS channel aware mode on/off is not enough: it’s necessary for eNB to further know which of the partial redundancy offset value is used.

Observation 2: It is beneficial for the eNB to know negotiated codec mode set, EVS channel aware mode on/off and EVS partial redundancy offset.  . 

In summary, the benefits of eNB awareness of the following codec related information are listed below. 
	Codec related information
	Benefits of eNB awareness

	Negotiated codec mode set
	This information can help the eNB to know the range of codec adaptation, and to ensure the recommend codec rate is within the allowed range.
The eNB should know this information by UE report. 

	Codec rate used by the UE
	This information can help the eNB to know how to tune the codec rate based on the current network condition, e.g. up-tuning or down-tuning. 
The eNB can know this information by monitoring the received RTP packets, so no UE report is needed. 

	EVS channel aware mode on/off


	This information can help the eNB to know whether the UE is using the EVS codec in channel aware mode.
The eNB should know this information by UE report. 

	EVS  partial redundancy offset
	This information can help the eNB to know which partial redundancy offset is used.

The eNB should know this information by UE report.


Based on the above analysis, we propose that:
Proposal 1: The UE should report the codec related information to the eNB by RRC signalling, including the negotiated codec mode set, EVS channel aware mode on/off and EVS partial redundancy offset.  
In order to avoid unnecessary reporting from the UE, the UE should only report assistance information based on network request. 
Proposal 2: The codec information report by the UE should be triggered by the eNB.  

The procedure could be similar to UE assistance information procedure as specified in TS36.331:


[image: image2.emf] 

UEAssistanceInform ation  

UE   EUTRAN  

RRC   c onnection   r e configuration  


Figure 5.6.10.1-1: UE Assistance Information

3 Conclusion
This paper focuses on the UE assistance information. Based on the above analysis, we have following observations and proposals: 
Observation 1: It is beneficial for the eNB to be aware of the codec related information. 
Observation 2: It is beneficial for the eNB to know negotiated codec mode set, EVS channel aware mode on/off and EVS partial redundancy offset. 
Proposal 1: The UE should report the codec related information to the eNB by RRC signalling, including the negotiated codec mode set, EVS channel aware mode on/off and EVS partial redundancy offset.  
Proposal 2: The codec information report by the UE should be triggered by the eNB.  
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