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1 Introduction

RAN1 has discussed measurements to be used for Relay Discovery. In an incoming LS [1] they present the following working assumptions.
	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 suggest to support RSRQ measurements and discuss filtering of measurements.
2 Discussion
2.1 The support for RSRQ measurements

RAN1 has agreed to support and specify RSRP on PC5 as a metric of link quality. In the incoming LS the support of RSRQ on PC5 is FFS. RSRQ is defined as RSRP divided by RSSI. This means that RSRQ also reflects load in the cell as interference is taken into account. For Relay selection, it might be better to select a Relay UE with a high RSRQ and medium RSRP over a Relay UE with low RSRQ and high RSRP. 

In the e-mail discussion on Relay UEs before this meeting, several companies expressed the benefit of using some type of load parameter to be used in relay selection. We think RSRQ can be a parameter reflecting load of the cellular link. As the Remote UE cannot measure the RSRQ of the Relay UE, the RSRQ must be present in the Relay Discovery message.
Proposal 1 Include RSRQ (RSRQ on the cellular link) in the Relay Discovery message.

The same argument is true also for the PC5 link between the Relay UE and the Remote UE. It is beneficial to include “PC5-RSRQ” when selecting Relay UE, as the Remote UE gets a better picture of the load of the PC5 link.

Proposal 2 Include “PC5-RSRQ” (RSRQ on the PC5 link) in the Relay Selection process.

As there is no “PC5-RSRQ” metric defined the above proposal implies that “PC5-RSRQ” must be specified. We think RAN1 has the necessary expertise for that task and therefore suggest to send an LS to RAN1 requesting this.
Proposal 3 Send an LS to RAN1 and RAN4 requesting the specification and definition of a metric “PC5-RSRQ” (name can be discussed) which would be a link quality metric similar to RSRQ but for the PC5 link.

2.2 The “Decoded ID”

The incoming LS mentions that “any RSRP filtering only takes place across resources with the same decoded ID”. We assume that this “decoded ID” is the ProSe UE ID of the Relay UE. It of course makes sense not to perform RSRP filtering across resources belonging to different Relay UEs. As the filtering process is part of the AS it implies that the “decoded ID” must also be part of the AS. Therefore, the ProSe UE ID of the Relay UE must be carried in the radio layer parameters of the Discovery message.

Proposal 4 Include the ProSe UE ID of the Relay UE in the Relay Discovery message.
2.3 Filtering of measurements

The model for filtering can be found in 36.300, figure 10.6-1, see below.
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Figure 10.6-1 measurement model from TS 36.300.
Here we note that incoming measurements (e.g. RSRP) is filtered twice, once on L1 and once on L3. To our knowledge RAN4 has not yet settled on the properties of the L1 filtering for sidelink. For Relay Selection, the Remote UE would measure on the Discovery message which may be sent in the order of once every second. Averaging over several samples (A in the figure) of course creates an output (B in the figure) with greater accuracy as e.g. fading dips are handled. However, if five samples are used, the reporting rate of B would be once every five seconds. There is an inherent trade-off between accuracy and latency.
We think L3 filtering should be supported also for measurements relating to Relay Selection, but before studying the details more knowledge of the L1 filtering process should be established in order to carefully balance the trade-off between measurement accuracy and latency.

Proposal 5 L3 filtering of S-RSRP and “PC5-RSRQ” relating to Relay Selection is supported. 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Include RSRQ (RSRQ on the cellular link) in the Relay Discovery message.
Proposal 2
Include “PC5-RSRQ” (RSRQ on the PC5 link) in the Relay Selection process.
Proposal 3
Send an LS to RAN1 and RAN4 requesting the specification and definition of a metric “PC5-RSRQ” (name can be discussed) which would be a link quality metric similar to RSRQ but for the PC5 link.
Proposal 4
Include the ProSe UE ID of the Relay UE in the Relay Discovery message.
Proposal 5
L3 filtering of S-RSRP and “PC5-RSRQ” relating to Relay Selection is supported.
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