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1 Introduction
In RAN1#80bis meeting, several topics on ‘L3-based UE-to-Network Relays’ were discussed, which includes relay discovery, relay association and service continuity [1]. Meanwhile, in RAN2#89bis meeting, UE-Network relay scenarios and architecture were discussed, and the following LS has been sent to RAN1 [2]:

1. Overall Description:
RAN2 would like to inform RAN1 and RAN4 that RAN2 aims to utilize radio link quality between remote UE and relay UE (candidate(s)) for the purpose of relay UE selection, in accordance with the following: 

· Remote UE can perform sidelink measurements to determine radio link quality between the remote UE and relay UE candidate(s).  

· For relay UE selection with the remote UE out of coverage: a remote UE out of coverage can use the sidelink measurements, together with other higher layer criteria, to perform relay UE selection.   

· For relay UE selection with the remote UE in coverage: it is FFS how the sidelink measurements are used for relay UE selection; for example the sidelink measurements can be used by remote UE, or the sidelink measurement results may be reported to the eNB, such that eNB can control relay UE selection for the remote UE.    

· For relay reselection: it is FFS how reselection is handled and who performs any reselection decision.  

· It is FFS whether the radio link quality between the relay UE (candidate) and eNB is required for relay UE selection/reselection purposes.
2. Actions:

TO RAN1 and RAN4 group:
ACTION: RAN2 would like to ask RAN1 and RAN4 to assess the feasibility of the remote UE performing sidelink measurements of the radio link quality between the remote UE and relay UE candidate(s) for the purpose of relay UE selection.
In this contribution, some of our views on the UE-to-network relay measurement are presented. 
2 Discussion
For the relay UE discovery, the remote UE first measures the access channels to the candidate relay UEs and select one based on the criteria provided from the network. 

We discuss here the possible enhancements of the relay discovery for Rel-13.

2.1 Discovery RSRP
When S-RSRP based measurement is performed for a large number of the candidate relay UEs, the latency associated with the relay UE discovery can be of great concern. Because the periodicity of the discovery period is 320 ms or more, the anticipated discovery time would be on the order of hundreds of milliseconds, which may be unacceptably large for specific use cases. 
Instead of the DMRS associated with PSBCH, measurement of the DMRS that are associated with discovery signal can be useful because they can be more frequently transmitted. Discovery RSRP (D-RSRP) may also be useful to specify the measurement procedure of the DMRS.
In the D-RSRP measurement, however, it is necessary that the remote UE should find the Rel-13 candidate relay UEs from all the UEs that transmit discovery signal, including the Rel-12 discovery UE. One possible solution is to provide a unique scramble base sequence for the DMRS associated with the discovery signal. 
Proposal 1: Discovery signal based measurement (D-RSRP) should be introduced for the sidelink quality measurement between the relay UE and remote UE for the relay UE selection.
Proposal 2: New scramble base sequence should be provided for the DMRS associated with discovery signal.
2.2 Backhaul link quality
In RAN2#89bis, it was FFS whether or not the backhaul link quality is utilized:
· It is FFS whether the radio link quality between the relay UE (candidate) and eNB is required for relay UE selection/reselection purposes.
In our view, the backhaul quality is critical for the overall relay link performance and it should be considered in conjunction with the access link measurement. When the backhaul information can be implicitly provided, e.g. transmission frequency of DMRS, choice of physical resource, priority information in discovery signal, etc., there is no added overhead concerning the indication.
Proposal 3: Backhaul link quality should be implicitly indicated to the remote UE for the selection/re-selection of the access link.
2.3 Sidelink measurements for link quality monitoring
For the D2D communication, after the setup of the relay UE is completed, the remote UE starts to communicate through the relay UE. To ensure the continuity of the communication, it should be necessary that the quality of the access link should be continually monitored.

For this purpose, the remote UE should monitor the DMRS associated with PSSCH. When the level of the DMRS is below a certain threshold level, the remote UE starts to measure the DMRSs transmitted from other candidate relay UEs. To make possible a make-before-break operation, a handover procedure may be needed. 
Similarly to the discovery operation, it should be useful to define communication RSRP (C-RSRP) to measure the PSSCH related DMRS. The relay UE should be selected based on the above scheme in conjunction with the quality of the backhaul.
Proposal 4: For the sidelink quality monitoring, PSSCH related DMRS should be measured to provide C-RSRP.
2.4 Tx power information
Since the transmission power of the DMRS transmitted from the relay UE is variable with the power control, the relay UE is required to provide the transmission power information for the remote UE if the remote UE needs an accurate path loss value for the sidelink channel estimation. When such knowledge is utilized in conjunction with the measurement results such as D-RSRP, the reliability of the relay UE selection should improve.
However, it is possible that only the implementation of the D-RSRP is practically sufficient and the indication of the power is not necessarily essential for the appropriate selection of the relay UE. Since the message size is limited, additional signalling of the data is not desirable. Therefore, we think that the explicit indication of the transmission power needs to be carefully evaluated whether or not it is necessary.
Proposal 5: Explicit indication of the transmission power needs to be carefully evaluated whether it is necessary.
3. 
Conclusions
In this contribution, the following proposals are made.
Proposal 1: Discovery signal based measurement (D-RSRP) should be introduced for the sidelink quality measurement between the relay UE and remote UE for the relay UE selection.
Proposal 2: New scramble base sequence should be provided for the DMRS associated with discovery signal.

Proposal 3: Backhaul link quality should be implicitly indicated to the remote UE for the selection/re-selection of the access link.
Proposal 4: For the sidelink quality monitoring, PSSCH related DMRS should be measured to provide C-RSRP.
Proposal 5: Explicit indication of the transmission power needs to be carefully evaluated whether or not it is necessary.
References

[1]
R1-152431, “Final Report of RAN1 #80bis meeting”
[2]
R1-152439(R2-151738), “Sidelink measurements for relay UE selection,” 3GPP TSG RAN WG2

