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1 Introduction
In RAN #74 plenary, a new WI “New Work Item on Voice and Video enhancement for LTE”. One of the objectives is,

“Regarding the codec mode/rate selection and adaptation, RAN2 agreed that for the use case of codec rate adaptation during an on-going call, from RAN perspective, a RAN-assisted solution is beneficial and feasible, and the corresponding solution should be addressed in a follow up work item.”
In this contribution, we discuss the RAN bit rate recommendation procedure and provide our proposals.
2 Discussion
 MAC signalling or RRC signalling
Based on the evaluation provided in TR36.750, it is concluded that either dedicated RRC signaling or MAC signaling can be used to recommend bit rate to the UE as an input to initiate an end-to-end rate adaptation and the evaluation were performed on the metrics of robustness, security and delay. RRC signalling has advantages on the metrics of robustness and security than MAC signalling but has disadvantages on delay. However, it seems not necessary to implement very fast codec rate adaptation. Therefore, it is proposed to use RRC signalling to convey the recommended bit rate information.
Proposal 1: It is proposed to use RRC signalling to convey the recommended bit rate information.
 Bit rate recommendation procedure
In the Study Item, the potential RAN-assisted solutions were discussed and the dedicated signalling approach was preferred to be used to provide the RAN recommended bit rate. If detailed, the dedicated RAN recommendation procedure can be divided into several cases as TR36.975, i.e. uplink codec rate increase, uplink codec rate decrease, uplink codec rate decrease, and downlink codec rate decrease. In order to simplify the description, a general procedure can be illustrated as following.
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Figure 1: The procedure of RAN-assisted codec rate adaptation

In the RAN-assisted solution, eNB will provide the recommended bit rate for the UE based on UE’s link quality and the cell load status; therefore, it is necessary for eNB to be aware of UE’s link quality information.
There are a variety of codec rates for VoLTE voice and video services and in order to provide user the excellent experience, the UE’s link quality needs to meet the radio link requirement for each codec rate. Hence, it is worthy to discuss how to report the measurement results of each codec rate. If taking the current LTE measurement structure as baseline, UE monitors and measures the link quality according to measurement configuration and reports the measurement results to the eNB once triggered. Several alternatives can be considered for measurement results reporting mechanism.
Alternative 1: UE reports measurement results periodically

Periodical reporting is anyway a feasible method. eNB can be aware of UE’s link quality in time, and determines whether to provide the updated recommended bit rate based on the reported measurement results from UE. However, reporting periodically all the time causes a large number of signalling overhead and decreases the system resource efficiency.
Alternative 2: UE reports measurement results by event triggering
Event-triggered reporting method is widely used in communication system. For RAN-assisted VoLTE codec rate adjustment, eNB can configure the UE event related parameters, e.g. the upper/lower threshold for the recommended bit rate while providing UE the recommended bit rate in the step 2 of Figure 1.
When UE’s radio link quality is within the scope of the upper threshold and the lower threshold, UE takes the recommended bit rate as an input for further codec rate adaptation; when it is out of the scope, UE reports to the eNB corresponding event information and the measurement results. A new trigger event definition can be introduced or the current eventA1, A2 can be reused.
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Figure 2: Event-triggered measurement report
Proposal 2: eNB configures the UE recommended bit rate as well as the corresponding radio link quality scope, e.g. the upper/lower RSRP thresholds.
Proposal 3: UE takes the recommended bit rate as input for further codec rate adaptation if the radio link quality is within the scope of the recommended bit rate.

Proposal 4: UE reports to eNB the corresponding event information and the measurement results if the radio link quality is out of the scope of the recommended bit rate.
As the description of Alternative 2, there is an obvious fact that if UE’s radio link changes fast or sharply, the reporting and reconfiguration procedure will occur frequently. As a result, the signalling overhead will be increased.
A method to further save the signalling overhead is that eNB provides UE a set of recommended bit rates and the corresponding radio link quality scope of each bit rate. This approach is to assist UE to select by itself a recommended bit rate as codec rate adaptation input based on the measured radio link quality. With this approach, eNB has the control of the recommended bit rate for each radio link condition and UE does not need to inform eNB the actual bit rate information even though UE’s radio link changes, so that the report and configuration procedure due to the radio link change can be saved. The general procedure can be found in Figure 3 and Table 1. eNB configures recommended bit rate set {R0, R1, … RN} and the corresponding RSRP Scope. If UE measures RSRP is within the value of (X1, X0), UE determines R1 as the RAN recommended bit rate to perform further codec rate adaptation with peer UE.
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Figure 3: a set of recommended bit rate configuration
Table 1: Example for a set of recommended bit rates and the corresponding radio link scope
	Index
	Recommended Bit Rate
	RSRP Scope

	1
	R0
	X0< RSRP

	2
	R1
	X1=<RSRP<X0

	…
	…
	…

	N
	Rn
	Xn=<RSRP<Xn-1


Proposal 5: eNB can configure UE a set of recommended bit rates as well as the corresponding radio link quality scope of each bit rate.
Proposal 6: UE determines the RAN recommended bit rate based on the measured radio link quality.
3 Conclusion
In this contribution, we discuss the RAN bit rate recommendation procedure for VoLTE voice and video services, and provide the following proposals.

Proposal 1: It is proposed to use RRC signalling to convey the recommended bit rate information.

Proposal 2: eNB configures the UE recommended bit rate as well as the corresponding radio link quality scope, e.g. the upper/lower RSRP thresholds. 
Proposal 3: UE takes the recommended bit rate as input for further codec rate adaptation if the radio link quality is within the scope of the recommended bit rate.

Proposal 4: UE reports to eNB the corresponding event information and the measurement results if the radio link quality is out of the scope of the recommended bit rate.
Proposal 5: eNB can configure UE a set of recommended bit rates as well as the corresponding radio link quality scope of each bit rate.
Proposal 6: UE determines the RAN recommended bit rate based on the measured radio link quality.
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