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1 Introduction
　
In the RAN1 #76bis meeting, some of the open issues on D2D synchronisation were discussed and several working assumptions were obtained. However, in the meeting, there was no progress on how the D2D synchronisation information should be carried. Therefore, we think that the following working assumption, which had been made back in RAN1 #76 [1], still remains FFS. 
· FFS on how synchronisation source type and stratum level can be carried by D2DSS/PD2DSCH. 
In this contribution, we discuss how the synchronisation information should be carried in the communication and discovery. We first review the potential difference in the requirement of the synchronisation between the communication and discovery, and then we consider how the synchronisation information should be designed.
2 Discussion
2.1    Synchronisation in communication and discovery
In general, there is a remarkable difference between the communication and the discovery concerning their requirements in the UE. 
For example, in the communication, the acquisition time for the synchronisation is not the major limiting factor for the whole set-up time. On the other hand, in the discovery, the acquisition time can be the major concern as the UE needs to provide a fast response for some case, such as for public safety use cases. Moreover, it is possible that the UE needs to acquire the synchronisation provided from the synchronisation sources that is not synchronised at the time it starts to synchronise, which makes the fast response even difficult.
Thus, the requirements for the discovery are considered much more demanding than those for the communication. In general, however, it is desirable that the synchronisation procedure is implemented with a unified way. These contradicting perspectives necessitate some further considerations, including an efficient synchronisation scheme for the discovery.
Observation1:

A unified synchronisation design for both the communication and the discovery is expected taking into account the potential requirements for the discovery.
2.2    Selection and reselection of synchronisation source
In the RAN1 #76bis meeting, the following agreement has been made [2].
· For selection of a timing reference D2D synchronization source

· The same prioritization rules should be applied for selection and reselection of the synchronization sources
We think that this prioritization in the selection and reselection of the synchronisation source can further increase the UE tasks at the synchronisation when it is not carefully implemented. This may also negatively affect the performance of the synchronisation.
Observation 2:

Prioritization in the selection and reselection of the synchronisation source increases the UE task at the timing of the synchronisation.
To minimize the negative impact on the UE implementation at the discovery, it should be helpful to provide some information for the discovery of the synchronisation source at an earlier time, e.g. whether the information comes from a synchronised source or an unsynchronised source. This allows the UE to have a quick response at the discovery without a severe time constraint.
Similarly, it can be also considered helpful to obtain the priority information in advance so as not to increase the UE task at the discovery. Therefore, we think that it is preferable that the UE obtains some information for the synchronisation before the synchronisation starts.
In addition to the agreements above, the following agreement has been also made [2].
· D2DSS of synchronization source derived from eNB is different to D2DSS of synchronization source not derived from eNB 
Since the synchronisations with different priorities should have different D2DSSs, it should be convenient that the UE understands the priority through the sequence of the D2DSS. By doing so, when the UE receives a D2DSS and detects the synchronisation sequence, it can implicitly prioritize the synchronisation sources, while it acquires some information for the synchronisation.  
This allows the UE to instantly obtain the synchronisation information without any difficulty. However, such association of the sequence requires to the UE have some knowledge, which needs to be informed in advance. 
For this purpose, some association information between the synchronisation information and the corresponding sequence should be provided before the synchronisation. When such information is semi-statically provided from the network, the identification of the synchronisation source can be efficient, thus allowing the UE to have a fast synchronisation, which is helpful for both the communication and the discovery.
Proposal 1:

Association information of D2DSS sequence should be semi-statically provided from network.
3. 
Conclusions
In this contribution, we considered synchronisation schemes in the communication and discovery. The observation and proposals are as follows.
Observation 1:
A unified synchronisation design for both the communication and the discovery is expected taking into account the potential requirement for the discovery.
Observation 2:
Prioritization in the selection and reselection of the synchronisation source increases the UE task at the timing of the synchronisation.
Proposal 1:

Association information of D2DSS sequence should be semi-statically provided from network.
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