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1 Introduction
Rel-13 WI [1] was approved in RAN#66 meeting, and one of objectives is 

Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups).
The discussion in RAN1 and RAN2 has already started, and in RAN1#81 meeting an LS [2] on sidelink measurements for relay UE selection was sent to RAN4, asking for feedback on the RAN1 working assumptions (copied below).

	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 paper, we will provide our views on the potential evaluations that need to be conducted in RAN4 in order to provide feedback to RAN1. 
2 Discussion
RAN1 LS mentioned that the PSDCH DMRS measurement is only performed on discovery resources where PSDCH is correctly decoded. Since remote UE is already decoding the PSDCH from the potential relay UE, one implication here is that the relay UE detection is done in the same way as in Rel-12. Therefore, RAN4 does not need to evaluate the performance of relay UE detection, but can focus on the measurement performance. 

The measurement performance consists two aspects:

1) Accuracy of the measurement and the measurement time needed to achieve the accuracy, 
2) Number of parallel monitoring, i.e. number of relay UEs that can be monitored.

Measurement period and accuracy  
For 1) evaluation via simulation is needed in order to provide meaningful feedback to RAN1. The simulation assumptions have to be agreed to align the results from different companies. Compared to assumptions for existing accuracy related simulations [3], some points should be considered.  

Measurement bandwidth
2 PRBs per subframe and hopping across subframes.
Measurement period and sampling
In existing measurement, measurement period is defined so that UE can make time domain averaging over multiple samples to get an accurate measurement result. For example, in Rel-8 connected mode non-DRX requirement, UE is assumed to take one sample every 40ms and average over 5 samples, leading to a measurement period of 200ms.  This averaging is useful especially in fading channels.
The periodicity of the discovery resource pool is determined by the configuration of discPeriod-r12, which can take the value from {320, 640, 1280, 2560, 5120, 10240}ms. It is obvious that for large period like 5120/10240ms, averaging between two discovery periods is not possible. Therefore, we think it is necessary to study the measurement performance based on single discovery period to evaluate the feasibility of large discovery periods for relay UE selection.
Within one discovery period, one discovery transport block can be transmitted 1-4 times, depending on the configuration of numRetx-r12. The transmissions of the same transport block are in consecutive subframes in the resource pool, but the exact subframes locations are depending on the configuration of subframeBitmap-r12. For the evaluation, we think RAN4 needs to clarify the assumption on UE PSDCH decoding and measurement behavior, for which we can see 3 possibilities:

· Single transmission, measurement on the resource
· Repetition with combination before decoding, measurement on the last resource 

· Repetition with combination after decoding (soft combining), measurement on each resource 

If multiple transmissions of a single transport block can be used to get multiple measurement samples, we think all transmission times (1-4) should be studied to understand the minimum required number of retransmissions. Regarding the subframes used for the transmissions, we think RAN4 should clarify the assumption on the subframe separation, as measurement performance could be different for the case with consecutive subframes compared to that with 40 subframe separation. 
SNR condition

Since it is not likely that different relay UEs will use the same resource for discovery transmission, and even that happens UE is not likely decode the transport block from a specific relay UE therein, we think it is enough to model a single link between relay and remote UE. This also means all the interferences are modeled as noise, i.e. only SNR is considered in the evaluation.
Regarding the SNR condition for the evaluation, since the measurement is performed only on resources where PSDCH is decoded, the SNR condition is obviously linked the UE decoding behavior discussed above. On the other hand, RAN4 should also agree on the assumed BLER (e.g. 10%, 50%, 90%) so that companies can look for the corresponding SNR in their link level curves.
Proposal 1: Study the measurement performance based on single discovery period. 
Proposal 2: RAN4 should clarify the assumption for UE decoding and measurement behavior within the discovery period. 

Proposal 3: If multiple transmissions within the discovery period can be used for measurement, 1-4 transmissions should be evaluated. RAN4 should clarify the assumption on the subframe separation.
Proposal 4: Single link between relay and remote UE is modeled. The SNR condition is depending on the assumed UE decoding behavior and also BLER requirement, which RAN4 should clarify. 
Parallel monitoring
Similar to mobility in normal cellular operation, a remote UE needs to monitor a number of remote UEs in case a reselection is needed. In cellular requirement, for example, UE is required to monitor 8 intra-frequency cells.  
Ideally, UE should be able to measure all the remote UEs for which the PSDCH can be decoded, since the channel estimation is anyway needed for the decoding process, and RSRP measurement may not add too much work to the UE. On the other hand, according to UE capability that is derived from the slidelink UE category, UE shall be able to in parallel decode a large number of discovery transport blocks per discovery period, which implies that quite many of the measurement and related reporting (to UE higher layer) is unnecessary. We think RAN4 should discuss whether UE is required to measure all the remote UEs for which the PSDCH can be decoded.    
Proposal 5: RAN4 should discuss whether UE is required to measure all the remote UEs for which the PSDCH can be decoded. 
3 Conclusions 
In this paper, regarding the RAN1 LS on the sidelink measurements for relay UE selection, we provided our view that the measurement performance should be evaluated in RAN4, and we also analyzed some key parameters for the simulation work. We also briefly discussed the possible requirement on parallel monitoring of multiple relay UEs.  
Based on the discussion, we have the following proposals.
Proposal 1: Study the measurement performance based on single discovery period. 
Proposal 2: RAN4 should clarify the assumption for UE decoding and measurement behavior within the discovery period. 

Proposal 3: If multiple transmissions within the discovery period can be used for measurement, 1-4 transmissions should be evaluated. RAN4 should clarify the assumption on the subframe separation.
Proposal 4: Single link between relay and remote UE is modeled. The SNR condition is depending on the assumed UE decoding behavior and also BLER requirement, which RAN4 should clarify. 

Proposal 5: RAN4 should discuss whether UE is required to measure all the remote UEs for which the PSDCH can be decoded. 
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