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1 Introduction
At RAN1#81 meeting [1], the following working assumptions were reached on the D2D Relay discovery measurement:
Working Assumption:

· At least if PSDCH is used for Relay discovery 

· A UE (i.e. at least the remote UE, FFS in RAN2 whether it can also be the Relay UE) can perform measurements for PC5 link quality between Relay UE and remote UE using DMRS of PSDCH transmission, only on resources on which the CRC passes.

· At least RSRP measurement for PC5 link quality is specified

· RAN1 assumes that any RSRP filtering only takes place across resources with the same decoded ID 

· FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality

· FFS what constraints (if any) are specified on power offset between  PSDCH and PSSCH from a given Relay 

· If PSDCH is not used for Relay discovery, details are FFS

In this contribution, we discuss the remaining details of PC5 link RSRP and RSRQ measurements for relay discovery. The ‘FFS’ for power offset is discussed in companion paper [2], the necessary of Uu link quality discussion is discussed in companion paper [3], the D2D communication group priority is discussed in companion paper [4].
2 Remaining details of PC5 measurements
PC5 link RSRP measurements
As discussed in [5], the bandwidth of PSDCH is only two PRB pairs, which is quite narrow compared to S-RSRP measurement bandwidth for the PSBCH DMRS (6 PRBs) bandwidth. In order to keep the same noise and interference properties than for PSBCH, the PSDCH measurements should be performed on three transmissions at least. However, these transmissions generally are quite  sparse in time. In order to have enough time averaging, we suggest using the maximum number of retransmissions (4). While it would be possible to use the smaller retransmission number and higher-layer filtering to increase the measurement quality the measurement time would be long. This would prolong the time of relay UE selection.  
Observation 1: use the larger retransmission number of PSDCH reduces the relay UE selection time. 
Since the PSDCH receiver may need the multiple different copies for successfully decoding a packet, there is only one physical layer RSRP measurement report instance per PSDCH data packet transmission. 
Proposal 1: the RSRP measurement to produce a physical layer measurement report instance is based on the multiple retransmission copies of PSDCH packet transmissions. We suggest using 4 for the number of retransmissions.
A simple measurement method for the one physical layer measurement report instance retransmission can be: 
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Where M is the retransmission number, y is the received DMRS signal of successfully decoded PDSCH, s is the local DMRS sequence, L is the length of DMRS sequence, which is 72. 
Proposal 2: the RSRP measurement is computed as follows:
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Where M is the retransmission number, y is the received DMRS signal of successfully decoded PDSCH, s is the local DMRS sequence, L is the length of DMRS sequence.

PC5 link RSRQ measurements
The RSRQ value can benefit to the relay selection when the potential interference is large [6] in the data resource pool. However, the interference heavily depends with time since different UEs transmit on different time slots. Thus, RSRQ may widely vary from one subframe to another. It seems that more studies are needed to determine if RSRQ is beneficial. 
3 Conclusions

In this contribution, we discussed the remaining details about the PC5 link RSRP and RSRQ measurements for relay discovery. Our conclusions are as follows:
Observation 1: use the larger retransmission number of PSDCH reduces the relay UE selection time. 
Proposal 1: the RSRP measurement to produce a physical layer measurement report instance is based on the multiple retransmission copies of PSDCH packet transmissions. We suggest using 4 for the number of retransmissions.
Proposal 2: the RSRP measurement is computed as follows:
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