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1
Introduction
In the last meeting UE-to-network relay selection and related measurements were discussed and the following working assumption was made:
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 addition in the LS from RAN1 to RAN2 and RAN4 [1], it was concluded that sidelink measurements of radio link quality between remote UE and relay UE are feasible. In this contribution we discuss about remaining RAN1 issues of PC5 measurements. 

2
PSDCH based relay discovery
As discussed in our contribution in the previous meeting [2] we think that the baseline measurement to support relay selection is based on DM-RS in PSDCH. Given that SA2 concluded that “in Rel-13 the maximum size of the discovery message excluding the security parameter is inline to the guidance received from RAN1 (R1-150948) and RAN2 (R2-151723), to not exceed the 232 bits” [3], we think that the working assumption from the last meeting should be modified to the following agreement.
Working Assumption Agreement:

· 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 

3
Considerations on RSRQ measurement
In the WA from the last meeting RSRQ measurement was one of the issues that required further studies. In order to obtain RSRQ value, RSSI measurement should be done in PSDCH. We would like to point out that interference situation is not the same for discovery pool and communications resource pool, as the number of UEs transmitting discovery signals and those transmitting communications is in general different. This is the case even if a dedicated resource pool is used for relay discovery. Therefore RSSI measured on PSDCH and the corresponding RSRQ may not provide good indication on which relay UE the remote UE should select for communication.
In [3] it is proposed that RSRQ could be defined so that RSRP is measured on PSDCH and RSSI is measured on PSSCH. They note that in this case RSSI is measured on the resources that do not necessarily include the signal contribution from the UE of interest, which results in a biased estimation. We are doubtful that this kind of measurement could provide useful information  for the selection of relay UE.
Proposal: Do not specify RSRQ measurement unless a clear need for this extra information is identified. 
4
Setting of power control parameters of PSDCH and PSSCH
As proposed in the working assumption from the last meeting and Section 2 of this contribution, selection of the relay UE should be based on RSRP measurement of PSDCH. Different relay UEs may be controlled by different eNBs and values of power control parameters may be different and also the pathloss between relay UEs and eNBs may be different. Because of this, the highest RSRP is not always measured for the closest UE. This is not necessarily a problem at all but network can try to avoid this by selecting alpha=0 and aligning Po parameters. We think that it should be left up to the network implementation, whether power control parameters of PSDCHs of different relay UEs are somehow aligned or not.
When a remote UE has measured RSRP of PSDCH from multiple relay UEs and has found the relay UE with highest RSRP, it is important that this measurement also indicates that signal level on PSSCH would be good. Target should be that based on RSRP measurement on PSDCH remote UE should be able to select the relay UE with the highest RX power on PSSCH. Otherwise RSRP on PSDCH is not a good metric for relay selection.
Observation: Measurements made based on PC5-D should be indicative of performance using PC5-C for relays. 
Transmission powers of PSDCH and PSSCH are defined with the following equations:
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Po, alpha and Pcmax parameters define the coverage area (cell size) of the relay UE. In order to have the same coverage area for PSDCH and PSSCH these parameters should be configured to have the same value. If the relaying operation is not considered, there is not necessarily a need to match coverage area of PSSCH and PSDCH. Also the resources used for PSDCH and PSSCH may be used differently in the network e.g. so that one of these channels is exclusively reserved for D2D but resources of the other channel are reused for cellular transmission in some areas. Because of this, very different power control parameters could be selected to these channels. For example if constant power (alpha=0) is used for PSSCH and full pathloss compensation (alpha=1) is used for PSDCH the power difference between PSSCH and PSDCH would be:
ΔP = P_PSDCH – P_PSSCH = (P_0,D – P_0,C) + (α_PSDCH- α_PSSCH) *PL =  P_0,D – P_0,C + PL
This would mean that power difference is dependent on pathloss between eNB and relay UE. Typically in this case there would be a point (PL value) where ΔP is 0 and when relay is further away from the eNB, the coverage area of PSDCH would be larger than the coverage area of PSSCH.
Observation: if  the pathloss compensation parameter alpha  is the same for PC5-D and PC5-C, the power difference between PSSCH and PSDCH is no longer influenced by pathloss. 
If the same alpha value is used both in PSSCH and PSDCH, then power difference of these channels is not dependent on pathloss. If also Po values are set to the same value, TX power (or more exactly the power spectral density) in these channels would be the same. Network may have some information about interference variation on different resources and it can take that into account when setting Po parameter. 
Regarding the setting of Pcmax parameter, there may be a cell or network level maximum power limitation for UE transmissions that determines Pcmax value, or Pcmax may be used to limit the range of D2D transmissions. In any case, same value should be used to avoid power differences between PSSCH and PSDCH.

Conclusion: Use of the same values for power control parameters for PSDCH and PSSCH is needed to match the ranges of these two channels assuming that the number of repetitions for PSDCH and PSSCH is the same. We assume that reasonable network implementation selects the same alpha and Pcmax value for PSDCH and PSSCH.  The value of Po can be selected so that difference in the interference levels and number of repetitions between PSDCH and PSSCH is compensated. Mandating the use of same parameter values in the specification may not be necessary.
If alpha > 0 value is used in the PSDCH and PSSCH, it can be seen that TX power of relay UE becomes bigger when pathloss to the eNB increases. In the extreme case when relay UE moves to the cell edge, it can happen that UL transmission from relay UE to the eNB becomes very weak but many remote UEs find that this relay UE is the best choice because of the high TX power in PSDCH. It is FFS how degradation in Uu link is taken into account in relay selection.
Observation: When relay UE moves from cell center to the cell edge, measurement results on PC5 can improve but Uu link quality degrades. FFS if this needs to be discussed in RAN1 or if it is part of the selection of candidate relay UEs, which more properly belongs to RAN2 discussions.
5
Conclusions
We propose that the working assumption from the last meeting is modified to the following agreement:
Working Assumption Agreement:

· 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 

In addition we propose that RSRQ measurement is not specified for relay selection unless a clear need for this extra information is identified.
We point out that measurements made based on PC5-D should be indicative of performance using PC5-C for relays. We also note that if the pathloss compensation parameter alpha  is the same for PC5-D and PC5-C, the power difference between PSSCH and PSDCH is no longer influenced by pathloss. Based on our analysis we conclude that use of same values for power control parameters for PSDCH and PSSCH is needed to match ranges of these two channels assuming that the number of repetitions for PSDCH and PSSCH is the same. We assume that reasonable network implementation selects the same alpha and Pcmax value for PSDCH and PSSCH. The value of Po can be selected so that difference in the interference levels and number of repetitions between PSDCH and PSSCH is compensated. Mandating the use of same parameter values in the specification may not be necessary.
Also we make an observation that when relay UE moves from cell center to the cell edge, measurement results on PC5 can improve but Uu link quality degrades. FFS if this needs to be discussed in RAN1 or if it is part of the selection of candidate relay UEs, which more properly belongs to RAN2 discussions.
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