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1 Introduction
During the course of the D2D SI, considerable progress was made on synchronization for D2D. At the RAN1#74bis meeting, the following working assumptions on D2D synchronization were agreed [1].
· Synchronization sources transmit at least a D2DSS: D2D Synchronization Signal

· May be used by D2D UEs at least to derive time/frequency

· …
· Concept for the purpose of further discussion (without implying that such a channel will be defined), PD2DSCH: Physical D2D Synchronization Channel

· May carry information including one or more of the following (FFS):

· Identity of synchronization source

· Type of synchronization source

· Resource allocation for data and/or control signalling

· Data

· others FFS

In this contribution, we discuss the information that needs to be carried for the purpose of synchronization and give general design principles for the time frequency resource allocation of D2DSS/PD2DSCH. 
2 Information carried by D2DSS/PD2DSCH
The working assumptions encompass a wide range of information that could be carried on a D2DSS or PD2DSS. The need to carry such information is discussed. The information considered to be conveyed by the D2DSS/PD2DSCH is of three types:

· Information that is needed for synchronization (e.g., identity of synchronization source). How to carry this information is discussed in a companion contribution [2].

· Control information not related to synchronization (e.g., resource allocation for data and/or control signalling).
· Data

The last two types are not necessary for synchronization.

Resource allocation for data and/or control signalling

If the synchronization source is an eNodeB, the resources for data and/or control signaling could be configured by RRC signaling. The resources for transmission and reception could be configured separately, and SIB signaling is preferred to define the resources for reception, considering that some receiving UE may be in the idle state. The resources for transmission can use existing signaling with some small changes. It is unclear what benefit would be achieved by using D2DSS/PD2DSCH for conveying such information. Furthermore, it would require a significant standardization effort.
For out-of-coverage scenario, the resources for data and/or control signaling could be predefined.
For partial coverage scenario, the resources for data and/or control signaling could be configured by a synchronization source relaying the eNodeB. However, there is no need to configure resources during synchronization signal acquisition, and the resources could be configured by some other means, e.g., SIB signaling.

Proposal 1. Resource allocation for data and/or control signaling is not carried by D2DSS/PD2DSCH. 
Data
As explained above, the resource allocation is not carried by D2DSS/PD2DSCH. Thus, carrying data does not seem appropriate since it would require defining new signaling to enable sending data on D2DSS/PD2DSS. Furthermore, it is not clear what data would need to be conveyed during synchronization signal acquisition.

Proposal 2. No data is carried by D2DSS/PD2DSCH.

3 Time-frequency resources for PD2DSS/SD2DSS transmission

A general PD2DSS/SD2DSS transmission pattern is shown in Figure 1. It should be noted that the D2DSS should be located in a set of centrally located PRBs, otherwise it cannot easily be designed to exploit time-domain symmetries. 

Proposal 3. The D2DSS is transmitted in set of centrally located PRBs. 
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Figure 1. Example of time-frequency resources for D2DSS transmission.
Synchronization performance improves with the number of D2DSS symbols and it might be beneficial to place such symbols in bursts, e.g., to handle frequency offsets and obtain faster acquisition. In addition, to use a D2DSS design similar to cellular synchronization signals, the receiver will employ a matched filter, for which it is beneficial if transmission is periodic so that the UE can be sure it is receiving D2DSS within a predefined period.

Proposal 4. The D2DSS is transmitted in bursts in a periodic manner.

4 Conclusions
This paper gives design guidelines for D2DSS/PD2DSCH. The following is proposed:
Proposal 1. Resource allocation for data and/or control signaling is not carried by D2DSS/PD2DSCH.

Proposal 2. No data is carried by D2DSS/PD2DSCH.

Proposal 3. The D2DSS is transmitted in set of centrally located PRBs. 
Proposal 4. The D2DSS is transmitted in bursts in a periodic manner.
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