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1 Introduction
In RAN1#75, some progress is made in D2D synchronization design and procedure [1]. However, there are still some open issues need further discussion. In this contribution, we share our view on those remaining issues in D2D synchronization.
In the RAN1 #75 meeting, the following are agreed as working assumptions [1].

· 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

· If a UE transmits D2DSS, the rules for determining which source the UE uses as the timing reference for its transmissions of D2DSS are as follows:

· Synchronization sources which are eNBs have a higher priority than synchronization sources which are UEs

· FFS whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage

· Note that this would imply that there is a means to distinguish between a D2DSS transmitted by a UE in coverage and a D2DSS transmitted by a UE out of coverage

· Other details are FFS (including timing advance details)

· If no synchronization source is detected, a UE may nevertheless transmit D2DSS

· A UE may reselect the synchronization source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the synchronization source(s) 

· Detailed rules FFS
2 Discussion
Q1: Under what circumstances a UE transmits D2DSS?
Generally speaking, more UE able to relay D2DSS, UEs in neighour cell or out of coverage can have better chance of having a good quality D2DSS source to use. But on the other hand, UE (if engaged on relay D2DSS) will need to consume more power than normal UEs. Therefore some constraints may be imposed on which UE(s) to transmit/relay D2DSS. In general, the constraints can be put in the following two kinds of approaches: 
1). The cellular eNB or group head to set certain criteria for Prose D2D UE to check before send it can enable transmit/relay D2DSS. And the user should stop D2DSS transmission if the criteria are not met anymore. The user measured D2DSS SNR could be one criterion. For example only user which is close to the cell border needs to make D2DSS transmission/relay. The advantage for such approach is low signaling overhead, since the eNB or group head only need to indicate the thresholds in the signalling. But it could happen that unnecessarily too many cell edge UEs are relaying D2DSS. Or it could happen that there is no need to relay D2DSS.
2). The UE can get authorization from eNB or group head to transmit/relay D2DSS. The eNB or group head send authorization/order to certain UE transmit/relay D2DSS. This approach has drawback on more signaling overhead, but the network or group head can have better control on most appropriate UEs to transmit/relay D2DSS. 
Proposal 1: RAN to discuss the Pros and Cons of the two possible approaches and decide which one to adopt to put constraints on under what circumstances a UE transmits D2DSS.
Q2: Which source the UE uses as the timing reference for its transmissions of D2DSS?
The priority level of source can be determined by many factors, such as eNB should be higher than UE, lower number of hop of source should be higher than higher number of hop of source, signal quality level, in-coverage source should be higher than out of coverage source, etc. It seems not straightforward to find a good way to balance the many factors, and it will be too complex if too many level of priority needs to be defined. Therefore probably a simpler approach can be just categorizes the source into {high, low} priority and the exact source selection within same priority level can be up to leave to UE implementation. The exact high or low priority definition can be FFS.
Proposal 2: The priority level can be reduced to {high, low}, and the exact source selection within same priority level can be up to UE implementation. The exact high or low priority definition can be FFS.
Q3: When UE may reselect the synchronization source it uses as the timing reference for its transmissions of D2DSS?
Generally speaking, the UE should always select the best source to derive D2DSS transmission, but change too often will make unnecessary interruption on other D2D UEs which relies on the D2DSS transmitted. For example, if the current source quality is within a reasonable quality level, there is not necessary to use another source which is slightly better. In general, we see the following two kinds of approaches: 

1). Based on some predefined rules, such as higher priority (if defined as in Q2) or higher quality (in terms of SNR) of D2DSS source with certain offset better is detected for a predefined duration, then the UE may reselect the new source.

2). Similarly, the UE may request eNB or group head authorization on D2DSS source reselection.
Proposal 3: RAN to discuss the Pros and Cons of the two possible approaches and decide which one to adopt to put constraints on under what circumstances a UE reselect D2DSS.
3. 
Conclusions
In this contribution, we discussed the discovery signals from the perspective of the resource allocation. Our proposals are the following: 
Proposal 1: RAN to discuss the Pros and Cons of the two possible approaches and decide which one to adopt to put constraints on under what circumstances a UE transmits D2DSS.
Proposal 2: The priority level can be reduced to {high, low}, and the exact source selection within same priority level can be up to UE implementation. The exact high or low priority definition can be FFS.
Proposal 3: RAN to discuss the Pros and Cons of the two possible approaches and decide which one to adopt to put constraints on under what circumstances a UE reselect D2DSS.
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