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1. Introduction
At the RAN1 #78bis meeting, agreements related to D2D synchronization were made as follows [1]:
Agreements:
· For in-coverage UEs, 

· A maximum of 1 D2DSS resource (comprising a periodically occurring subframe in which D2DSS may be transmitted if the conditions below are satisfied (note that the eNB may reuse resources which are not used for D2DSS transmission)) can be configured per cell for in coverage UEs

· The D2DSS resource periodicity is: 

· The same for in-coverage and out-of-coverage

· Fixed to 40 ms in the specifications

· The D2DSS resource can be configured with a time offset with a granularity of 1 subframe

· The D2DSS resource offset of neighbour cells can be signalled in a SIB w.r.t. SFN#0 of the serving cell with a granularity of 1 subframe
· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· 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 subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· Out-of-coverage UEs do not transmit D2DSS on more than 1 D2DSS resource

· 2 D2DSS resources are used for out-of-coverage

· FFS whether the locations are preconfigured, signalled or fixed in the spec w.r.t. DFN#0
Agreements:
· If higher layer indicates w1 in a given neighbor cell, UE may assume for the purpose of discovery a reference synchronization window of size +/-w1 ms for that neighbour cell with respect to neighbour cell D2DSS resourcew1 is a fixed value and decided by RAN4
· UE may assume D2DSS is transmitted in that cell
· If higher layer indicates w2 in a given neighbor cell, UE may assume for the purpose of discovery a reference synchronization window of size +/-w2 ms for that neighbour cell with respect to neighbour cell discovery resource 
· Exact value of w2 is decided by RAN4
· RAN1 recommend  w2 as not greater than CP length (of the order of CP length)
· UE expects that D2DSS indicated by the resource pool configuration appears only within signaled reference synchronization window
In this contribution, we discuss some remaining issues about D2D synchronization procedure.
2. D2DSS scanning in network coverage
For an in-coverage UE, after initial D2DSS scan, it would obtain D2D transmission timing of neighboring cells if valid D2DSS from those neighboring cells can be detected. And then, the UE needs to monitor and track those D2DSS in order to be aligned with in timing references of neighboring cells 
According to the conclusion of # RAN1 78bis, it is understood that discovery UEs scan for other D2DSS base on RRC parameter “w1”. There is a “w1” for every neighbour cell and a UE assumes UEs of a neighbour cell transmit D2DSS in corresponding window determined by “w1”. And UEs would only scan for D2DSS from neighboring cells in those windows. As shown in Fig. 1, we can assume that UEs in serving cell transmit D2DSS in D2DSS Resource 1 and Resource 2, and then they may scan for D2DSS from cell1 in Resource 3 and D2DSS from cell2 in Resource 4. Scanning for other D2DSS would be independent of D2DSS transmission resource of serving cell.
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Figure 1 An illustration of D2DSS transmission and scan for a discovery UE
For SA or D2D data, UEs can also transmit D2DSS in D2DSS transmission resource and scan for other D2DSS in neighboring cell D2DSS resource with a time offset w.r.t. SFN#0 of the serving cell.
If the D2DSS scanning window is overlapped with D2DSS transmission resource, it is considered that D2DSS transmission condition is not satisfied and D2DSS transmission would be cancelled.
From the analysis above, we do not think that it is necessary to assign D2DSS transmission resource for scanning for other D2DSS. If D2DSS transmission conflict with D2DSS scanning, give up D2DSS transmission.
Observation 1: It is not necessary to assign D2DSS transmission resource for scanning for other D2DSS. And that the UE is not scanning for other D2DSS should be considered to be one condition of D2DSS transmission for communication UEs.
3. Discussion about out-of- coverage 
3.1 Usage of D2DSS resource
In the agreement of RAN1 #78bis, it is specified that two D2DSS resources are used for out-of-coverage in a D2DSS resource period and a UE cannot transmit D2DSS on more than one D2DSS resource. However, it is still FFS on how to use the two D2DSS resources for out-of-coverage UEs.
For out of coverage scenario, there is no centralized node to constantly provide a very stable timing reference as eNB does. Therefore, even when there is only one timing reference observed, UEs need to monitor D2DSS sent from other UEs in the group, so that they can continuously track each others’ timing and maintain a common clock. According to the agreement, there is no more than one D2DSS resource for D2DSS transmission and the other D2DSS resource can be used for D2DSS listening. Since one time of detecting D2DSS is enough to track D2DSS from the synchronization source in a period of 40 ms of D2DSS resource, it is not necessary to detect D2DSS two times within 40 ms. Hence, for a D2DSS resource period, it is a natural choice to transmit and detect D2DSS one time respectively.
As shown in Fig. 2, the two D2DSS resources in a period are differentiated as A and B, occupying Resource A and Resource B of timing Offset1 and Offset2, respectively. These two offsets indicate the relative time positions with respect to the start of D2DSS resource period and can be pre-configured and set to fix value. If resource A occurs at the start of a D2DSS resource period, only one offset is needed for resource B.
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Figure 2 An illustration for the use of D2DSS resource for out-of-coverage UEs
For transmitting D2DSS and detecting D2DSS, UEs differentiate Resource A and B also. For example, a UE transmits D2DSS in Resource A and monitors others’ D2DSS in Resource B, or transmits D2DSS in Resource B and monitors others’ D2DSS in Resource A.
The advantage of this scheme is that D2DSS transmission and D2DSS detection can be more evenly distributed in time, and it is guaranteed that there is one transmitting and one reception in each D2DSS resource period. 
Proposal 1: Of the two D2DSS resources for an out-of-coverage UE, one D2DSS resource can be used for D2DSS transmission and the other used for D2DSS monitoring. Both correspond to a single synchronization timing.
3.2 Conditions for D2DSS forwarding
Similar to in-coverage scenario, it is not necessary for all UEs to transmit D2DSS in the synchronized area belongs to ISS. The UEs would transmit D2DSS under certain conditions. And this can reduce the power consumption of UEs. Within the synchronization range, it is beneficial to allow UEs on the edge to forward D2DSS. Via this forwarding, the range of synchronization can be extended. Another advantage is that UEs can detect D2DSS from the neighboring synchronization group.
A new parameter, known as synchsourceThres, was recently introduced as a RRC parameter. It is used by UEs to decide whether it can become ISS. Note that there is no parameter for UEs to decide whether to forward D2DSS. From the perspective of D2DSS forwarding, some conditions can be considered for D2DSS transmission to limit the percentage of UEs that forward D2DSS. For example, if the power of D2DSS detected by a UE is less than a threshold, yet higher than synchsourceThres, this UE would forward D2DSS.
Proposal 2: For out of coverage, another threshold may be considered for UE to decide whether to forward D2DSS, instead of becoming an independent synchronization source.
4. Conclusion
Our suggestion is as follow:
Observation 1: It is not necessary to assign D2DSS transmission resource for scanning for other D2DSS. And that the UE is not scanning for other D2DSS should be considered to be one condition of D2DSS transmission for communication UEs.
Proposal 1:  D2DSS should be transmitted with no information of stratum level. It is a feasible scheme for out of coverage UEs that one D2DSS resource is for D2DSS transmission and the other is for D2DSS scan.
Proposal 2: For out of coverage, another threshold may be considered for UE to decide whether to forward D2DSS, instead of becoming an independent synchronization source.
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