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1. Introduction
In the previous RAN1 meetings, the D2D synchronization procedures and relevant aspects were discussed.

The following agreements were made at RAN1 #77:
· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
· D2DSS transmission configuration is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery

· For Type 1 discovery

· For a cell, within a discovery period, the first sub-frame of the transmission pool can be used for transmitting the PD2DSS and SD2DSS by UEs transmitting discovery signals.
The following agreements were made at RAN1 #76bis:

· For out-of-coverage

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

· For in-coverage

· A UE can become a D2D SS at least if it is configured to do so by the eNB
The following statements on D2D synchronization procedure are captured in [1].
Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources
· If a D2D Synchronization Source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS
· If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS.
· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s).
In this paper, we present our detailed considerations on the D2D synchronization procedure. 
2. Synchronization procedures
2.1 Triggering conditions for D2DSS transmission
The trigger conditions for D2DSS transmission and a UE becoming a synchronization source for D2D discovery and communication in in-coverage, partial coverage, and out-of-coverage scenarios are discussed in [2].  The trigger condition is based on the signal strength of the synchronization ssource.   D2D UEs will select a synchronization source as the reference timing based on the triggering condition and selection criteria as discussed in [2] to transmit its D2D discovery, SA, and communication signals. 
2.2 D2D SS reselection procedures

D2D SS reselection is needed due to D2D UEs dual mobility. The D2D SS reselection should apply the same criteria of triggering condition and principle of the D2D SS selection regarding the different SS types. The following scenarios can be considered:
Non-SS UE reselects SS:

With the dual mobility of the D2D UEs or the SSs (its associated SS or other SSs), the D2D UE may need to reselect the D2D SS for its synchronization reference. In the reselection, the D2D UE prioritizes the D2D SS with a higher priority, i.e., in the same order as the D2D SS selection; the order is eNodeBs, in-NW UE SS, out-of-NW UE SS. For different SSs with the same priority, the UE prioritizes the SS with better received D2DSS quality. 
In addition, during the reselection of the SS, the D2D UE may take on a new SS role to coordinate the timing of the existing multiple SSs. For example, when the D2D UE scans a SS in NW coverage and a SS out-of-NW coverage (which cannot detect each other), it synchronizes to the in-NW SS and may transmit a D2DSS in order to coordinate the timing of the out-of-NW SS to that of the in-NW SS with the inter-SS coordination mechanism described below. 
Inter-SS coordination:

Due to UE mobility, two D2D SSs being far apart may move close to each other. In this case, there might be a small chance of misalignment between these two SSs, which may lead to some interference issues. Thus, an additional mechanism is needed for inter-SS coordination. 
· If the two SSs (say S1 and S2) have the same priority (e.g., both as out-of-NW SS), each UE could adjust its time slowly to match the other SS with backoff window.   
· If two SSs have different priority levels (e.g., one in-NW SS and one out-of-NW SS), the SS with low priority shall adjust its time gradually to be in line with the high priority SS. In particular, it continues to act as SS but adjusts the D2DSS timing to that of the other SS. Alternatively, it ceases its SS role if it can. 
In either of above cases, the D2D SS may need to adjust its synchronization. 
Proposal: A synchronization source needs to perform small adjustments towards the higher priority synchronization source when it detects misalignment of timing reference.   
3. Conclusions
We discuss some details on the D2D synchronization procedure and synchronization source reselection procedure due to dual mobility of D2D UEs with focus on the triggering conditions for D2DSS transmission. The following proposal is provided. 
Proposal: A synchronization source needs to perform small adjustments towards the higher priority synchronization source when it detects misalignment of timing reference.   
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