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1 Introduction
In the last RAN1 meeting, working assumption on D2D synchronization as below was achieved:
Working Assumption:

· Before starting to transmit D2DSS, a UE scans for synchronization sources

· If a synchronization source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D synchronization source.

· Details of under what circumstances a UE transmits D2DSS are FFS

This paper focuses on the FFS issue taking into account power saving of UEs transmitting D2DSS. ; 
2 Synchronization reference provided by UE
 UEs in the coverage of a synchronization source, which can be eNB or UE, may relay D2DSS to share the same timing with UEs outside the coverage. Here, it would be desirable to allow D2DSS transmission for UEs which can provide the synchronization reference to UEs outside the coverage effectively. For UEs which cannot provide synchronization reference to out-of-coverage UEs, they would not need to transmit D2DSS. In the following sections we discuss which UEs would not relay D2DSS first. In addition, we provide discussions related to power saving of D2DSS transmitting UEs.
2.1 UEs that do not need to relay D2DSS
In practice it is hard for an in-coverage UE to decide if its D2DSS transmission is useful to some out of coverage UEs or not. But in some cases, it can easily decide the opposite, i.e. if the D2DSS it relayed is useless.
Let’s assume a partial network coverage scenario in Figure 1 as an example. UE A locates in the centre of one cellular cell, if we suppose that the coverage of D2DSS transmitted by UE is much smaller than that of the PSS/SSS transmitted by eNB, and then UE A has no need to relay D2DSS derived from the PSS/SSS of the cell.  The reason is that all the area surrounding UE A is under the coverage of the cellular cell, even though D2DSS is relayed, the coverage of the timing derived from PSS/SSS can not be extended. 
In reality, UE A can use the ratio between CRS receiving power to CRS EPRE which can be got from the system information of the cell to estimate a relative distance to eNB. If the relative distance is greater than a value, such as 0.2, then UE A can decide not to relay D2DSS.
Similar reason applies to UE C. UE C is out of the cellular cell but under the coverage of the D2DSS relayed by UE B. If UE C relay the D2DSS with the same power as that of UE B, then at most 61% area can be expanded (when UE C locates exactly at the border of the coverage of UE B’s D2DSS). However, if UE C is close to UE B as what is shown in the figure, then most of the area covered by UE C’s D2DSS is overlapped with that of UE B’s D2DSS. In another word, if one UE is close to the synchronization source UE that it is depending on, it is not worthwhile for the UE to relay the D2DSS. 
The precondition is that the UE C can make aware of the distance to UE B. Obviously the way of estimating the distance through the ratio of CRS receiving power to CRS EPRE used by in coverage UE is not applicable any more. In this case, if the synchronization source (UE B) does not transmit any other signal except D2DSS, the average receiving power of the D2DSS seems the only reference for the UE A to estimate the distance to UE B. So as long as the UE A knows the transmission power of the D2DSS, to estimate the distance to the synchronization source is possible. And this requires the D2DSS relayed by the UE conveying its transmission power information, or the D2DSS being transmitted with definite power, which will impose additional requirements on the D2DSS design.
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Figure 1 Illustration of D2D UE location
After the analysis of the two examples we propose that:

Proposal 1: 
· The UEs close to the synchronization source have no need to relay the D2DSS.

· The ratio of signal receiving power to signal transmission power of synchronization source (such as CRS receiving power to CRS EPRE) can be used as the criterion by the UEs to determine if it is close to the synchronization source.
2.2 Power saving for UEs relaying D2DSS
Based on proposal 1 we can preclude some UEs under one D2DSS’s coverage from D2DSS relay. And the rest of the UEs should take the responsibility to relay D2DSS under some conditions.
Take UE B in Figure 1 as an example. UE B locates at the border of the cell, and if D2DSS is relayed by it, a considerable area out of the cell can be covered by the timing derived from the PSS/SSS of the cell. Once UE B begins relaying D2DSS, it will turn into a synchronization source, and will be the key for the UEs depending on the D2DSS relayed by it. However, it is should be noticed that UE is energy limited , which means the power battery of a UE acting as a synchronization source will drain if it transmit D2DSS too frequently and too long. This will not only impact the UE itself, but also the UEs depending on the D2DSS transmitted by it. So if UE B has to relay D2DSS, the transmission cycle of it should be as long as possible so as to prolong its battery duration. In addition to power saving, we note that the D2DSS detection performance is another considerable feature for D2DSS relay. So details on D2DSS transmission mechanism needs to be further discussed in consideration of those features. 
Proposal 2:

· The synchronization cycle of a UE should be as long as possible so as to save the power of the UE.

· Further discussion is required for D2DSS transmission mechanism in consideration of UE’s power saving and D2DSS detection performance.
3 Conclusions

This paper provides our views on D2D synchronization based on UE relayed D2DSS, we have the following proposals:
Proposal 1: 

· The UEs close to the synchronization source have no need to relay the D2DSS.

· The ratio of signal receiving power to signal transmission power of synchronization source (such as CRS receiving power to CRS EPRE) can be used as the criterion by the UEs to determine if it is close to the synchronization source.

Proposal 2:

· The synchronization cycle of a UE should be as long as possible so as to save the power of the UE.

· Further discussion is required for D2DSS transmission mechanism in consideration of UE’s power saving and D2DSS detection performance.
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