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1 Introduction

D2D link quality measurements such as RSRP and RSRQ were discussed during RAN1#81, leading to the following agreement:

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 contribution we provide procedures to estimate D2D RSRP and D2D RSRQ and solve the remaining open issues.
2 On the Need for RSRQ Measurements

RSRQ measurements are used for cellular mobility procedures and it is natural to reuse them even for relay selection. We provide two example scenarios where RSRP measurements are insufficient to determine a suitable relay, while RSRQ would be sufficient:

· Switch from cellular to (relayed) D2D path for a UE that is still in-coverage. D2D RSRQ must be considered to reduce service interruption probability and avoid overload on relay UEs.
· Relay selection by an OoC UE in proximity of relays operating in different communication pools (e.g., from different cells). Since different pools may have different load levels, RSRQ is useful for determining the most suitable pool.

Proposal:

· Specify PC5 RSRQ in addition to PC5 RSRP.
3 Procedures for D2D link measurements
In this section, we discuss potential procedures for the measurement of D2D RSSI, and D2D RSRQ.
3.1 D2D RSRQ 
Similar to the legacy approach for RSRQ calculation using RSSI and RSRP, the D2D RSRQ can also be calculated using D2D RSRP and D2D RSSI. 
In a D2D RSSI estimation, the D2D receiver wishes to measure useful signal plus interference for the channel of interest. D2D RSSI can be measured on a set of resources that are preconfigured in the device, e.g., the pool of resources for a channel of interest (SA or data). As an optimization, the UE transmitting PSDCH may indicate the pool index on which RSSI measurement is to be carried over. This is simple procedure, but a drawback here is that 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 note however that for low SINR values (which are typical values of interest for e.g. RSRQ) the bias vanishes.
Proposal: 
· D2D RSSI can be measured over a pre-configured resource pool, e.g., D2D communication channel resource pool. 
· As an optimization, consider signalling the communication pool for RSSI measurement in the PSDCH payload.
Based on D2D RSRP and D2D RSSI, a device can compute D2D RSRQ. We note that RSRQ measurement for a given channel (such as communication channel) can be performed using D2D RSRP measurement on a transmission over the relay discovery signal and D2D RSSI measurement over the communication channel as illustrated is Figure 2 below. 

Proposal: 
· D2D RSRQ over the communication channel can be measured by combining D2D RSRP measurement on the discovery signal and D2D RSSI measurement over the communication channel resource pool.
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Figure 3: D2D RSRQ measurement performed over one channel based on D2D RSRP and D2D RSSI measurements over two different channels       
4 Considerations on the Power Offset 

The link measurements on PSDCH aim at assessing the quality for a potential PSCCH/PSSCH-based transmission on the same link. PSDCH and PSCCH/PSSCH use independent power control processes and therefore an RSRP-like measurement on PSDCH is not meaningful for the associated PSCCH/PSSCH. We list two suitable solutions:

· Alt.1: The power control process of PSDCH follows the same parametrization (P0,alpha) of the power control of PSCCH/PSSCH whenever PS-discovery is transmitted. 

· Alt.2: No changes in PSDCH power control. The relay discovery message transmitted on PSDCH includes a “power difference” field that reflects the difference between the expected UE power if PSDCH would have been transmitted using the PSCCH/PSSCH power control process, and the power actually used for PSDCH transmission.
Observation:

· PSDCH-based RSRP measurements are meaningless unless the UE is able to correlate the measured RSRP with the one of PSCCH/PSSCH

Proposals:

· Specify one of the following alternative solutons:

· Alt.1: The power control process of PSDCH follows the same parametrization (P0,alpha) of the power control of PSCCH/PSSCH whenever PS-discovery is transmitted. 

· Alt.2: The relay discovery message transmitted on PSDCH includes a “power difference” field referring to the calculated PSCCH/PSSCH power.

5  Conclusion

The key observations and conclusions are:
Proposals:

· Specify PC5 RSRQ in addition to PC5 RSRP.
· D2D RSSI can be measured over a pre-configured resource pool, e.g., D2D communication channel resource pool. 
· As an optimization, consider signalling the communication pool for RSSI measurement in the PSDCH payload.
· D2D RSRQ over the communication channel can be measured by combining D2D RSRP measurement on the discovery signal and D2D RSSI measurement over the communication channel resource pool.
Observation:

· PSDCH-based RSRP measurements are meaningless unless the UE is able to correlate the measured RSRP with the one of PSCCH/PSSCH

Proposals:

· Specify one of the following alternative solutons:

· Alt.1: The power control process of PSDCH follows the same parametrization (P0,alpha) of the power control of PSCCH/PSSCH whenever PS-discovery is transmitted. 

· Alt.2: The relay discovery message transmitted on PSDCH includes a “power difference” field referring to the calculated PSCCH/PSSCH power.

