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1 Introduction
　
In the last meeting, communication related issues were extensively discussed in the D2D session. In this meeting, it is expected that the discussion includes the issues for both communication and discovery. 
In the RAN1 #73 meeting, several working assumptions concerning the D2D communication were agreed [1]:
· After giving priority to synchronisation sources which are eNBs, followed by UEs within network coverage, selection of D2DSS for derivation of D2D transmission timing is based on at least the following metrics:

· Received D2DSS quality: e.g. A UE selects a D2DSS with a better received signal quality when all the other metrics are the same.

· FFS: Stratum level: A UE selects a D2DSS with a smaller stratum level when all the other metrics are the same.

· FFS on further detailed D2D selection criterion.
· FFS whether to define the measurement for received D2DSS quality.

· FFS on how synchronisation source type and stratum level can be carried by D2DSS/PD2DSCH.

D2D UEs use synchronisation information when they choose the synchronisation source. For instance, the synchronisation information includes the synchronisation type, i.e., whether the information is originally from a UE or an eNB. Alternatively, it includes the stratum level, i.e., how many hops the information is relayed between the UE and the synchronisation source. 
In this contribution, we would like to discuss how these elements of information are efficiently conveyed in the communication and discovery. We first look at the difference between the discovery and communication, and next consider how the synchronisation information should be implemented.
2 Discussion
2.1    Synchronisation in communication and discovery
In general, there is a remarkable difference between the communication and discovery concerning their requirements on the UE, and the corresponding synchronisation procedures should be accordingly different.
For example, communication is supposed to take place between the two UEs, where they already have a synchronisation between the D2D UEs with a sufficient accuracy.
One the other hand, discovery requires the UE to synchronise with the corresponding UE that may have a different timing and/or frequency synchronization. Although RAN1 currently focuses only in-coverage discovery in Rel-12, it should be requested that the design of the synchronisation mechanism encompasses non-in-coverage scenarios, where the UE has to discover an unsynchronised UE, for the future out-of-coverage implementation. 
Furthermore, as discussed in the previous meeting, the discovery process can comprise a preamble part and a message part, where the synchronisation may be implemented by multiple steps.
Thus, the discovery essentially needs to have some additional steps for synchronisation. Fig. 1 shows an example of a potential synchronisation scheme for the communication and discovery. 
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Figure 1   Synchronization procedures for D2D communication and discovery.
Observation 1:
In communication, it should be relatively simple for the UE to acquire the synchronisation. In discovery, however, the acquisition of the synchronisation can be more complicated.  
2.2    Unified design of synchronisation for communication and discovery
Thus, the appropriate implementation can be different between the communication and discovery. However, it should be desirable that the implementation should have as much common steps as possible from the standpoint of a unified design.
To address this issue, we now consider the following two cases. 
Case 1: 
The UE is supposed to obtain the synchronization information after it acquires the synchronization. For example, use of a PD2DSCH scheme is categorised in case 1. Here, the synchronisation information is assumed to be carried by the shared channel.
Case 2: 
The UE is supposed to obtain the synchronization information before it acquires the synchronization. In this case, the UE obtains some prior knowledge such as the association of the sequence number and synchronisation information in advance. When the UE receives a D2DSS and detects the synchronisation sequence, the UE knows the synchronisation information, e.g. synchronisation type. Here, the synchronisation sequence itself does not carry the synchronisation information.
In case 1, the synchronisation information is assumed to be provided in the message part described above, which is after the acquisition of the synchronisation. This requires the UE to decode the significant part of PD2DSCH, which can be costly in terms of the information access, which is evident when the UE needs to discover an UE with a different frequency synchronisation.
In case 2, because the synchronisation information is associated with its corresponding sequence, a certain prioritisation can be provided through the detection of the synchronisation sequence. This is considered beneficial in the efficient reception of the synchronisation source. 
The case-1 scheme is applicable to communication, but it can be inefficient due to the large load in the message decoding.
Thus, the case-2 scheme is more preferable for the communication because the synchronisation action itself can limit the range of the possible choices of the synchronisation information, while giving some simplicity for the UE. Moreover, it should be helpful for the discovery as it can separately handle different level of accuracy of synchronisations, coarse and fine, and appropriately map them to each step. 
Proposal 1:

Synchronisation for communication and discovery should be implemented by a case-2 scheme.
3. 
Conclusions
In this contribution, we considered synchronisation schemes in the discovery and communication. The observation and proposals are as follows.
Observation 1:
In communication, it should be relatively simple for the UE to acquire the synchronisation. In discovery, however, the acquisition of the synchronisation can be more complicated.
Proposal 1:
Synchronisation for communication and discovery should be implemented by a case-2 scheme.
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