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1 Introduction

In RAN#71, a study item on enhancement of VoLTE has been approved [1]. The objective of the study item is to investigate the potential RAN enhancements to:

· enable VoLTE/video codec mode and codec rate selection and change over E-UTRA;

· improve the VoLTE/video quality perceived by the user by reducing packet loss or allowing the use of higher codec rate;

· prioritize VoLTE/video access and/or VoLTE/video related signalling and reduce call drop probability;

In this contribution a high level evaluation of the potential solutions for unicast eNB-to-UE rate information exchange is presented.
2 Discussion
The use cases for RAN interaction with the application layer for codec rate selection and adaptation are presented in Section 5.3.2 of the latest draft of TR 36.750 [2]. 
The information between the eNB and the UE described in the use cases may be exchanged on different layers. Here we consider the MAC layer, the PDCP layer, and the RRC signalling level. For the PDCP layer, it is considered that the information either may be transmitted as PDCP control PDU or an application layer message injected as an IP packet at the PDCP layer (e.g. an RTCP TMMBR message or an RTCP APP message).
Table 1 compares these alternatives with reference to the evaluation criteria proposed in [3].

Table 1: Comparison of different layers for eNB-to-UE rate information exchange.

	 
	MAC CE
	PDCP control PDU
	PDCP application message
	RRC IE

	Coexistence with E2E adaptation
	Possible
	Possible
	Possible
	Possible

	Explicit indication of recommended bit rate
	Possible
	Possible
	Possible
	Possible

	Codec agnostic
	Possible
	Possible
	Voice and video requires different messages. 
	Possible

	Independence of service specific information
	Possible
	Possible
	May require service specific information (e.g. IP address and port) to compose the application message.
	Possible

	Response time and accuracy
	Very good
	Good
	Good
	Good

	RAN resource efficiency
	Good
	Good
	Medium
	Medium

	Robustness of the RAN rate information to transmission errors
	Good
	RLC UM may result in packet loss
	RLC UM may result in packet loss
	Good

	Robustness to increased call set-up time and call drop probability
	Very good
	Good if RLC UM
	Good if RLC UM
	Increased risk for call drop

	Independence of cross layer information (eNB)
	MAC layer provides information on the link performance.
	PDCP layer may provide information on the DL packet queue. 
	PDCP layer may provide information on the DL packet queue
	No information available on RRC layer. 

	Independence of cross layer information (UE)
	Requires client interface in UE to MAC layer information
	Requires client interface in UE to PDCP layer information
	Yes
	Requires client interface in UE to RRC layer information

	Per-user service differentiation
	Possible
	Possible
	Possible
	Possible

	Flexibility of using different RAN characteristics
	Good
	Good
	Good
	Good


Proposal 1 Capture the text proposal in Section 3 in the TR 36.750 for the evaluation provided above.
3 Text Proposal to TR 36.750

5.5 Evaluations and Conclusions
The use cases for RAN interaction with the application layer for codec rate selection and adaptation are presented in Section 5.3.2. The information between the eNB and the UE described in the use cases may be exchanged on different layers. Here we consider the MAC layer, the PDCP layer, and the RRC signalling level. For the PDCP layer, it is considered that the information either may be transmitted as PDCP control PDU or an application layer message injected as an IP packet at the PDCP layer (e.g. an RTCP TMMBR message or an RTCP APP message).
Table 5.5.X compares these alternatives with reference to the evaluation criteria provided in section 5.2.1.

Table 5.5.X: Comparison of different layers for eNB-to-UE rate information exchange.

	 
	MAC CE
	PDCP control PDU
	PDCP application message
	RRC IE

	Coexistence with E2E adaptation
	Possible
	Possible
	Possible
	Possible

	Explicit indication of recommended bit rate
	Possible
	Possible
	Possible
	Possible

	Codec agnostic
	Possible
	Possible
	Voice and video requires different messages. 
	Possible

	Independence of application specific information
	Possible
	Possible
	May require service specific information (e.g. IP address and port) to compose the application message.
	Possible

	Response time and accuracy
	Very good
	Good
	Good
	Good

	RAN resource efficiency
	Good
	Good
	Medium
	Medium

	Robustness of the RAN rate information to transmission errors
	Good
	RLC UM may result in packet loss
	RLC UM may result in packet loss
	Good

	Robustness to increased call set-up time and call drop probability
	Very good
	Good if RLC UM
	Good if RLC UM
	Increased risk for call drop

	Independence of cross layer information (eNB)
	MAC layer provides information on the link performance.
	PDCP layer may provide information on the DL packet queue. 
	PDCP layer may provide information on the DL packet queue
	No information available on RRC layer. 

	Independence of cross layer information (UE)
	Requires client interface in UE to MAC layer information
	Requires client interface in UE to PDCP layer information
	Yes
	Requires client interface in UE to RRC layer information

	Per-user service differentiation
	Possible
	Possible
	Possible
	Possible

	Flexibility of using different RAN characteristics
	Good
	Good
	Good
	Good


4 Conclusion
In this contribution we present a high level evaluation of the potential solutions for unicast eNB-to-UE rate information exchange. Based on the discussion in section 2 we propose the following:
Proposal 1
Capture the text proposal in Section 3 in the TR 36.750 for the evaluation provided above.
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