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1 Introduction
This paper focuses on definition of a procedure for RSRP measurement based on D2DSS. 
2 D2DSS and PD2DSCH Power Levels
Signal strength (RSRP) measurement of D2DSS is required according to the following agreement:
For out-of-coverage

· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 

· FFS on details of how to compute the received signal strength of a D2DSS

· FFS for how long the received signal strength has to be below X dBm

· The value of X dBm is pre-configured

· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source

· Set of other possible values of X is FFS

· synchSourceThres (i.e., X) has the same range as the in-coverage RSRP thresholds, excluding values –infinity and -115dBm, i.e., {-110 … -60 (increments of 5), +infinity}dBm
· Other criteria under which a UE may become a D2D synchronization source are not precluded – FFS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS

The above agreement is only relevant for out of coverage UEs interested in participating in communication. It was later agreed by RAN1 to have common radio resources for D2DSS transmission by UEs participating in discovery and communication:

For in-coverage UEs, 

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· […]

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· […]

The expected behaviour is that out of coverage synchronization sources also periodically transmit D2DSS in each subframe in the D2DSS resource, similarly to in-coverage UEs. Regarding PD2DSCH, we have the following agreements:

· Communication UEs transmitting D2DSS transmit PD2DSCH in in-coverage, out of coverage cases

· In coverage UEs participating only in discovery do not transmit PD2DSCH
· PD2DSCH periodicity is same as D2DSS periodicity 
And also:

· In coverage, D2DSS & PD2DSCH (when supported) open loop power control parameters, i.e. P0 and alpha, can be independently configured from power control parameters of other channels

· FFS whether DCI format 5 power control parameter also applies to D2DSS and PD2DSCH

The above agreements have a number of implications:

Observations:

· The D2DSS power in each synchronization resource is not constant in time
· Two sets of synchronization resources can be identified: 

· In a first set UEs participating in communication and at least some UEs participating in discovery transmit D2DSS, 

· In a second set only UEs participating in communication transmit D2DSS;

· With respect to the existing agreement that focuses on out of coverage UEs participating in communication, D2DSS measurements should be based only the second set of synchronization resources.

3 Measurement Procedure for D2DSS
As observed in Section 2, it should be clarified that D2DSS measurements should only include the set of synchronization resources not used by UEs that are not participating in communication. Having a long forgetting factor in the RSRP filter does not solve the issue and increases synchronization latency, leading to possible service interruption when switching between synchronization references.

Out of coverage UEs are not able to identify the set of synchronization resources to be used for D2DSS measurements based on signalling and we do not think that the Rel-12 deadline allows the introduction of such signalling; therefore an implementation-based solution is preferred.
One rather complicated option is that UEs autonomously detect the two synchronization sets. We do not think such option is convenient, considering also the latency and accuracy limitations of such sets detection.

A more attractive alternative is to actually base D2DSS power level estimation on PD2DSCH-based measurements, considering that PD2DSCH has same power as D2DSS and that only SS participating to communication transmit PD2DSCH.

Proposal:

· D2DSS power estimation is performed on PD2DSCH

· Send an LS to RAN4 clarifying RAN1’s understanding

The following open issues are addressed in the following:
· FFS on details of how to compute the received signal strength of a D2DSS

· FFS for how long the received signal strength has to be below X dBm

We consider a measurement procedure similar to the cellular one for CRS-based RSRP, where the measurement on each D2DSS instance is averaged in time with a single pole recursive filter. If sufficiently long time-averaging is provided, there is no need for a hysteresis mechanism. This is also how measurements are conditioned based on a comparison between RSRP and a parameter s-Measure, with L3 filtering, but without a hysteresis.
Proposal:

· Define filtering structure similar to RSRP and s-Measure, without hysteresis

· Send an LS to RAN2 to capture the agreement

4 Conclusions

In this contribution we considered D2DSS-based measurements and concluded the following:
Observations:

· The D2DSS power in each synchronization resource is not constant in time

· Two sets of synchronization resources can be identified: 

· In a first set UEs participating in communication and at least some UEs participating in discovery transmit D2DSS, 

· In a second set only UEs participating in communication transmit D2DSS;

· With respect to the existing agreement that focuses on out of coverage UEs participating in communication, D2DSS measurements should be based only the second set of synchronization resources.
Proposal:

· D2DSS power estimation is performed on PD2DSCH

· Send an LS to RAN4 clarifying RAN1’s understanding

· Define filtering structure similar to RSRP and s-Measure, without hysteresis

· Send an LS to RAN2 to capture the agreement
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