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1. Introduction
The design of D2DSS and PD2DSCH was discussed in RAN1#76Bis meeting. The related agreements are summarized as below.
Working assumption:
· More than one symbol is used for D2DSS transmission in a subframe containing D2DSS

· FFS detailed structure
· FFS the number of PD2DSS symbols in the same subframe
· FFS: Whether SD2DSS is necessary, and if so, how many symbols are used

· FFS: Whether D2DSS can be used to demodulate PD2DSCH if PD2DSCH is supported and transmitted in the same subframe
Agreement:
· D2DSS of synchronization source derived from eNB is different to D2DSS of synchronization source not derived from eNB 

Conclusion:

· Further investigation is needed until RAN1 #77 meeting about followings

· Information on the resources in which D2D transmission can/cannot occur can be forwarded by D2D UE who obtained it from eNB
· Interference from out of coverage D2D UE to LTE NW

· Necessity of this information

· Inter-cell resource alignment
In RAN1 77 meeting, the related agreements are given as below:

Agreements:
· PD2DSCH is specified at least for indication of out of coverage D2D transmit resource pool or D2D frame number
· D2D frame number is a frame number used for D2D communication

· FFS: Detailed of D2D frame number

· FFS: Whether and how to resolve conflict of D2D UEs with different knowledge of D2D frame number

· SD2DSS is specified

· If D2D transmitter is in-coverage, D2D frame number is derived from SFN
Possible agreements:

· D2DSS consists of PD2DSS and SD2DSS

· TDM between PD2DSS and SD2DSS

· PD2DSS/SD2DSS have OFDM based format

· QCM, LG, GD, ZTE, Microsoft: Concern of OFDM based format for SD2DSS and necessity of SD2DSS
· Different root index for PD2DSS from PSS is used

· Broadcom, Ericsson: PSS root index is sufficient for PD2DSS
· Following information is indicated by D2DSS

· Source type

· FFS: other information

· Following information is indicated by D2DSS or PD2DSCH if specified

· TDD/FDD

· TDD config.

· System frame number

· Synchronization ID

· Current stratum level

· Resource pool

· FFS: Detailed definition

· FFS: other information

In this contribution, we discuss the design of D2DSS and PD2DSCH. Further details for synchronization signal and channel design are given.

2. Discussion
2.1 D2DSS design

In consideration of specification efforts and reduction of UE implementation impact, D2DSS design can follow the legacy PSS/SSS design as much as possible. As studied in [1], directly applying the PSS sequence to be mapped in the frequency domain (without the DFT transform precoding) results in a different time domain sequence compared to PSS sequence sent using OFDM. Also, PSS sequence sent using an SC-FDMA waveform (without the DFT transform precoding) results in higher cubic metric (CM) problem compared with PSS using OFDM. Hence, it is proposed that PD2DSS uses OFDM  and is based on downlink PSS sequences. Similarly, SD2DSS should also use OFDM and be based on downlink SSS sequences.
Proposal 1: PD2DSS/SD2DSS use OFDM  and are based on downlink PSS/SSS sequences. 
2.2 PD2DSCH design
Because the information carried by D2DSS is very limited, PD2DSCH needs to carry other essential information for D2D communication. For example, PD2DSCH can carry system frame number as well as information of the resource pool configurations used for synchronization (D2DSS, PD2DSCH) and communication (SA and Data RPTs). PD2DSCH is also required for an in-coverage UE to relay this information to out-of-coverage UEs, Furthermore, PD2DSCH is required to provide the synchronization sources, the priority value [4], information regarding the usable RPTs and others.
The detailed content which may be carried by PD2DSCH is explained in detail as follows.    

Content of PD2DSCH:
The information that may be carried by PD2DSCH are summarized below:

· Synchronization source type
· Stratum level
· Stratum level information (maximum of 3 levels) for D2DSS selection as proposed in [3].
· Configuration of resource pools used for D2D synchronization/communication (SA/data RPTs)
· Due to payload size limitation, a set of possible resource configurations can be pre-configured or configured for the UEs through higher layer or operation administration management (OAM) signals, and only the indices of the used configuration need be carried in PD2DSCH.
· Bandwidth of in-coverage D2D transmission 
· Could also be included in resource pool information.
· TDD configuration 
· Could also be included in resource pool information.
· the priority value used for D2DSS selection
· it is calculated based on some parameters, such as the age of timing reference; remaining power of UE battery; the accuracy of the synchronization reference;
The details can be found in Table 1.
Table 1: Information carried by PD2DSCH

	Information field
	Range/Usage

	Synchronization source type 
	Indicate whether synchronization source is derived from eNB or not derived from eNB

	Stratum level

	FFS

	Resource pool(s) configuration for SA/data
	FFS

	D2D TX power level
	FFS

	System BW
	3-bit

	System frame number
	FFS

	TDD UL/DL configuration, only for TDD
	3-bit. Legacy TDD UL/DL configuration.

	Parameter related to threshold to transmit D2DSS (e.g. X dBm)
	Range FFS. A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 
Note: There may be different X values for different purposes.

	Priority value
	2-bit. 


Proposal 2: PD2DSCH can carry information related to resource pool(s) configuration for SA/data and the priority value of the synchronization signal.
3. Conclusion
In this contribution, the signal design of D2DSS and PD2DSCH is discussed. The signal structure and information carried by D2DSS/PD2DSCH are analyzed. The proposals are summarized as below.
Proposal 1: PD2DSS/SD2DSS use OFDM  and are based on downlink PSS/SSS sequences. 
Proposal 2: PD2DSCH can carry information related to resource pool(s) configuration for SA/data and the priority value of the synchronization signal.
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