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1 Introduction
At the RAN1#76 meeting [1], the following WA was taken for in-coverage D2D:
· After giving priority to synchronisation sources which are eNBs, followed by UEs within network coverage, selection of D2DSS for derivation of D2D transmission timing is based on at least the following metrics:

· Received D2DSS quality: e.g. A UE selects a D2DSS with a better received signal quality when all the other metrics are the same.

· FFS whether to define the measurement for received D2DSS quality.

Then, at RAN1#76b meeting [2], for out-of-coverage D2D, the following was agreed:
· 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

In this contribution, we discuss the necessity of D2DSS measurement definition and what the measurements are.
2 D2DSS signal strength measurement
An in-coverage UE needs a measurement to decide whether it has successfully detected a D2DSS within the signalled reference synchronization window [-w1/w2, +w1/w2] in case of inter-cell D2D discovery and D2D communication. Similarly, for out-of-coverage, a UE needs to attempt to select a D2DSS to synchronize to. Thus, it is necessary to define a D2DSS measurement for both in-coverage case and out-of-coverage case. 
2.1 Measurement definition
The D2D measurement should be based on some reference. Unlike existing RSRP measurements, there is no CRS to perform the evaluation. For D2DSS, both PD2DSS and SD2DSS could be used for the signal strength measurement. However, it would be difficult to define a suitable threshold X if both the PD2DSS and SD2DSS are used since they may have different transmit powers. Thus, either the PD2DSS or the SD2DSS should be used. Since the sequence of SD2DSS is binary, using SD2DSS to compute received signal power is simpler than using PD2DSS, which is produced by non-binary multiple phase ZC sequence. Furthermore, there will likely be many more SD2DSS sequences than PD2DSS sequences (see e.g., [3]). 
A measurement similar to the RSRP in LTE [4] can be used to define a D2D Synchronization Signal Received Power (SSRP) measurement. It can be defined as Synchronization Signal Received Power (SSRP), as follows: SSRP is the linear average over the power contributions (in [W]) of the resource elements that carry SD2DSS within the located frequency bandwidth.
Proposal 1:
· The computation of the received signal strength of a D2DSS is based on Synchronization Signal Received Power (SSRP):

· SSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry Secondary D2D Synchronization Signals (SD2DSS) within the located frequency bandwidth
2.2 Measurement method and computation of X
It was agreed that the D2DSS signal strength threshold value of X can be pre-configured [2] . In this section, we give details on how to pre-configure X. 
In order to give the value of X for D2DSS signal strength, a measurement method needs to be defined. For D2D synchronization source signal strength, the cell selection criterion S in LTE can be used [5]. For example, a Srxlev parameter can be defined such that in a pre-defined duration, if Srxlev<0 no effective D2DSS is considered detected. The parameter could be defined as follows (refer to Table 1 for definitions). 
Srxlev = Qrxlevmeas – X

X = Qrxlevmin + Qrxlevminoffset
Table 1. Measurement parameters.
	Srxlev
	D2D synchronization source selection RX level value (dB)

	Qrxlevmeas
	Measured value of SD2DSS RX level (dBm)  

	Qrxlevmin
	Minimum required RX level of the SSRP (dBm) , which can be pre-defined

	Qrxlevminoffset
	Offset to the Qrxlevmin, which can be pre-defined


The parameter Qrxlevmeas can be computed by averaging or filtering of SSRP among different measurement opportunities [6]. Both the parameters Qrxlevoffset and Qrxlevmin can be pre-defined and the values would be determined by RAN2 or RAN4. The parameter Qrxlevmin is used to define the minimum required RX level of the SSRP. Qrxlevminoffset is an offset to the Qrxlevmin, which includes the interference margin and the signal strength fluctuation margin and there can be one pre-determined value for Qrxlevmin. 
Proposal 2: For out–of-coverage, the D2DSS signal strength detection threshold value X, can be determined by
X = Qrxlevmin + Qrxlevminoffset
where 
· Qrxlevmin and Qrxlevminoffset are pre-defined values to be decided by RAN2 or RAN4. 
2.3 Received signal strength measurement window
While RAN1 can define the physical layer measurement SSRP, details regarding how to measure signal strength in terms of averaging or other procedures, may involve RAN2 and RAN4. We note that it has been agreed that the period of D2DSS is 40 ms. A number of alternatives could then be considered to decide how long the signal strength should be below the threshold. For example, if the SSRP is measured over N D2DSS periods, the following could be considered:
· The Srxlev is below 0 dBm over N periods.
· The average Srxlev over N periods is below 0 dBm.
· The Srxlev is below 0 dBm for at least Y out of N periods.
The value of N should be chosen to balance the detection complexity and the received D2D synchronization source availability. 
Observation 2: N D2DSS periods can be used to decide whether the signal strength is below X dBm and the value of N should be chosen to balance the detection complexity and the received D2D synchronization source availability.
3 Conclusions
This contribution discussed the conditions for D2DSS transmission in- and out-of coverage. 
For D2DSS transmission, we propose:
Proposal 1:
· The computation of the received signal strength of a D2DSS is based on Synchronization Signal Received Power (SSRP):

· SSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry Secondary D2D Synchronization Signals (SD2DSS) within the located frequency bandwidth
Proposal 2: For out–of-coverage, the D2DSS signal strength detection threshold value X, can be determined by

X = Qrxlevmin + Qrxlevminoffset
where 
· Qrxlevmin and Qrxlevminoffset are pre-defined values to be decided by RAN2 or RAN4. 
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