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1. Introduction

In RAN1 #81 meeting [1], UE-to-Network relay was discussed. The related working assumption can be shown as follows,
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

UE-to-Network relay topic in enhanced D2D working item was also discussed during RAN2 #89bis [2] and RAN2 #90 [3]. The following agreements were achieved:

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both. 
· The remote UE can take radio level measurements of the PC5 radio link quality. 

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.

· UE relay reselection is supported.  

· For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   

· For out of coverage, the relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS.

· In the in coverage case, for relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode).   The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).

According to the above working assumption in RAN1 #81 and agreements in RAN2 #89bis & RAN2 #90, we will focus on the discussion for the remaining details of the PC5 measurements in this contribution.
2. Discussion on the remaining details of PC5 measurements
From the above working assumption in RAN1 #81 and agreements in RAN2 #89bis & RAN2 #90, the remaining details of the PC5 measurements that we will discuss are shown as follows,

1) Is RSRQ suitable to be specified for PC5 link quality?
2) Criteria of PC5 measurements for UE-relay selection, UE-relay switching and UE-relay re-selection.
We will introduce the two issues in the following subsections.
2.1. Is RSRQ suitable to be specified for PC5 link quality?
From the working assumption in RAN1 #81, at least RSRP (Reference Signal Received Power) measurement for PC5 link quality is specified, and FFS if RSRQ (Reference Signal Received Quality) or other link quality measurement(s) is to be specified for PC5 link quality. 
RSRP is the average power of resource elements (RE) that carry cell specific reference signals (RS) over the entire bandwidth, so RSRP is the linear average of the downlink reference signals across the channel bandwidth. RSRP provides information about signal strength and hence RSRP measurements are useful in handover, cell selection and cell re-selections for LTE. Therefore, RSRP is also suitable for PC5 link quality for UE-relay selection and UE-relay re-selection.
However, RSRP provides information only about signal strength and gives no indication of signal quality, including co-channel interference and noise. In wireless communication environments, for example wireless indoor environments, the dynamic range of RSRP measurement is large and hence RSRP may be not suitable for PC5 link quality for UE-relay selection, UE-relay switching and UE-relay re-selection in such environments. 
Besides the signal strength of the channel, the signal-to-interference and noise ratio (SINR) is another important factor in evaluating the channel quality, especially in the wireless communication environments. Hence, the measurement of RSRQ that takes both the signal strength and interference of the channel into account becomes useful for PC5 link quality for UE-relay selection, UE-relay switching and UE-relay re-selection, especially in the wireless communication environments. 
Observation 1: RSRQ is useful for PC5 link quality for UE-relay selection, UE-relay switching and UE-relay re-selection, especially in the wireless communication environments.
From the working assumption in RAN1 #81, 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. Hence, RSRQ calculation based on RSRP and RSSI (Received Signal Strength Indicator) can be measured by using the pre-determined DMRS reference signal resources, where RSSI is the total received wide-band power (measure in all symbols) including all interference and thermal noise and RSRQ=N×RSRP/RSSI (N represents number of resource blocks).
Proposal 1: Besides RSRP measurement, RSRQ measurement should also be considered for PC5 link quality for UE-relay selection, UE-relay switching and UE-relay re-selection due to the large dynamic range of the time-variant channel in the wireless communication environments.
2.2. Criteria of PC5 measurements for UE-relay selection, UE-relay switching and UE-relay re-selection
From the agreements in RAN2 #89bis and RAN2 #90, the criteria for relay selection and re-selection by the remote UE is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria for out-of-coverage. Hence, the remote UE should always maintain a list of PC5 measurements, where the PC5 measurements are between the remote UE and the nearby relay UEs. When the criteria (trigger conditions) on PC5 measurements are satisfied, the remote UE can perform UE-relay selection, UE-relay switching and UE-relay re-selection. We think that the criteria for relay selection and re-selection should be the same because of the trigger condition consistency for the remote UE. However, when the remote UE want to switch the selected relay UE to another relay UE, i.e. UE-relay switching, the trigger conditions should be strict or the PC5 measurements should be more precise in order to avoid that the UE-relay switching is unnecessarily changed frequently.
Proposal 2: The criteria for relay selection and re-selection should be the same in order to have the consistency in criteria. Besides, for relay switching, the strict criteria should be considered to avoid that the relay switching is unnecessarily changed frequently.
3. Conclusions
We provide the observation and proposals for PC5 measurement for UE-to-Network relay, which are:
Observation 1: RSRQ is useful for PC5 link quality for UE-relay selection, UE-relay switching and UE relay re-selection, especially in the wireless communication environments.
Proposal 1: Besides RSRP measurement, RSRQ measurement should also be considered for PC5 link quality for UE-relay selection, UE-relay switching and UE-relay re-selection due to the large dynamic range of the time-variant channel in the wireless communication environments
Proposal 2: The criteria for relay selection and re-selection should be the same in order to have the consistency in criteria. Besides, for relay switching, the strict criteria should be considered to avoid that the relay switching is unnecessarily changed frequently.
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