3GPP TSG RAN WG1 Meeting #82
R1-154338
Beijing, China, August 24-28, 2015
Agenda Item:
7.2.3.1.2
Source:
Huawei, HiSilicon

Title:
Inclusion of Uu link quality for relay selection
Document for:
Discussion and decision
1 Introduction

At last meeting, the use of Uu link quality by out-of-coverage remote UE for relay selection was discussed, and is FFS until RAN1#82:

· Whether to provide signaling to indicate Relay UE Uu link quality to the remote UE

· If such signaling is provided, whether the usage of such information will be specified or left to Remote UE implementation. 

To help address these points at RAN1#82, further evaluations are encouraged. 
In this paper, simulation results are provided to show the benefits of inclusion of Uu link quality for relay selection.

2 Relay Selection Schemes and simulation results
Two schemes are evaluated and compared in this section:

· Relay selection based only on access link/sidelink RSRP, a selected relay UE is an in-coverage UE with the lowest pathloss (highest RSRP) to the out-of-coverage remote UE.
· Relay selection based on access link RSRP and backhaul link quality (e.g. path loss value), according to the following metric: α*(q1)+ (1-α)* q2 , where α is a variable between 0 and 1, q1 is the access link quality (RSRP), and q2 is the backhaul quality[1]. The α value is selected to achieve the best metric.
System simulation assumptions are shown in Annex I.

The following metrics are considered for comparison, similarly to what was done in [1]:

· Number of relayed UEs.

· WAN resource utilization, defined as the number of RBs occupied per packet per backhaul link.
The evaluation is conducted for VoIP traffic. The results are shown in Table 1. When the Uu link performance is included in the metric, the amount of resources used on the WAN is lower. In other words, the cellular performance is better. Note that this does not affect the quality of the D2D links: the simulation shows that the number of relayed UEs is similar for both cases.
Table 1 simulation results
	Scheme
	Relayed UE number
	WAN resource utilization per packet per access link

	Access link RSRP
	66%
	2.9 RBs

	Access link RSRP and backhaul link quality
	72%
	2.3 RBs 


Communicating the backhaul link quality to the remote UE requires additional signaling. This can be achieved in several ways: for instance, it can be communicated on the PSCCH and added in an SCI message, or it could be sent on the PSDCH.
Proposal 1: Backhaul link quality (e.g. RSRP) is signaled to out-of-coverage remote UEs for relay UE selection
3 Conclusion
Inclusion of Uu link quality for relay selection by out-of-coverage remote UE is beneficial for the performance of the cellular WAN.

Proposal 1: Backhaul link quality (e.g. RSRP) is signaled to out-of-coverage remote UEs for relay UE selection
Reference
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Annex I: System simulation assumption

The system simulation assumption is descripted as below:

Table 1 system simulation assumption

	Parameter
	Value

	LTE layout
	Option 5 for partial-coverage , 3-site clustered eNodeB enabling pattern north-west for 19 cells layout

	Carrier Frequency 
	2GHz

	System bandwidth 
	10MHz (UL only)

	UE drop
	Uniform drop 150 UEs per cell as potential Relays , 10 of 150 UEs per cell with traffic model (UL only)

	Channel model
	As per TR 36.843

	Transmit power
	23 dBm

	UE RF parameters
	Max transmit power of 23 dBm.

1 Tx, 2 Rx antenna, Antenna gain 0 dBi, Noise figure 9 dB

	Traffic model
	VoIP (UL only) without header compression

	IBE
	{3,6,3,3}

	WAN to D2D interference

D2D to WAN interference
	None

	D2D scheduler
	Random (R-12 design) 

2 RB for VoIP
4 Transmissions

	WAN scheduler
	Round robin 

	WAN power control
	P0 = -106, alpha = 1

	D2D power control
	None

	Wraparound
	No wraparound



























































