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1 Introduction

The study report on D2D [1] includes the following working assumptions on signal design for D2D synchronization.

Working Assumption:

The concept of Physical D2D Synchronization Channel (PD2DSCH) transmitted by a D2D Synchronization Source should be further discussed. This is not implying that such a channel will be defined. 
The channel may carry information including: 

· Identity of Synchronization Source
· Type of Synchronization Source

· Resource allocation for data and/or control signaling
· Data

· Others (FFS)
In the RAN1#78 meeting, the agreement of PD2DSCH are achieved [2]:
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
If D2D transmitter is in-coverage, D2D frame number is derived from SFN
For PD2DSCH,

· Only transmitted from synchronization source

· QPSK modulation

· TBCC

· 16bits CRC
· Message scrambling sequence is derived from PSSID
· Multiplexed in the same PRBs with D2DSS
· FFS: Symbols used only for D2DSS and PD2DSCH within a subframe

This contribution discusses some of the FFS aspects in the above working assumptions and agreements, such as the detail structure and contents of PD2DSCH.
2 Design and content of PD2DSCH
2.1 Design of PD2DSCH
The PD2DSCH reuse the PUSCH structure to simplify the design like other D2D channels. Based on the agreement that PD2DSCH is multiplexed with D2DSS, and D2DSS are composed of two PD2DSS symbols and two SD2DSS symbols, PD2DSCH can use D2DSS as DMRS to estimate the channel. Due to the fact that PD2DSS and DMRS are both ZC sequences, PD2DSS can be used as DMRS for channel estimation when D2DSS and PD2DSCH multiplex in the same subframe.

[image: image1]
Figure 1 structure of synchronous signal

A candidate design, as shown in the figure 1, for the synchronization signal consists of

· A PD2DSCH comprising nine symbols (when normal CP is used) or seven symbols (when extended CP is used)

· A D2DSS comprising two PD2DSS symbols and two SD2DSS symbols

· One guard symbol at the end
Proposal 1:  
The location of DMRS of PUSCH can be used by two PD2DSS sequences, and PD2DSCH use the two PD2DSS sequences for channel estimation.

2.2 Content of PD2DSCH
Indication of stratum level and max stratum level
A stratum level can be indicated by hop number value. PD2DSCH may carry an indication to indicate hop number value, where the hop number value is the index of the hop counted from an origin of eNB or an independent UE synchronization source. If the max stratum level is not fixed in the specification, there is also a requirement to carry the max stratum level in PD2DSCH. 
Indication of synchronous source type of current hop
PD2DSCH can be transmitted by synchronous source UE, so it can be helpful to indicate the synchronous source UE type in current hop (in coverage UE or out of coverage UE) in PD2DSCH explicitly.
Indication of resource pool(s)
Besides the agreement that PD2DSCH is specified at least for indication of out of coverage D2D transmit resource pool or D2D frame number, PD2DSCH can carry information related to the resources for a D2D UE receiver to monitor SA. 
Other information carried in PD2DSCH may include PD2DSCH periodicity (if not fixed in specification), system bandwidth, D2D frame number, TDD UL/DL configuration and so on. 
Table 1 summarizes the content which can be carried by PD2DSCH.
Table 1: Information carried by PD2DSCH

	Information field
	Range/Usage

	Synchronization source type of current hop
	In coverage UE / out of coverage UE

	TDD/FDD 
	To indicate whether it is TDD or FDD

	Synchronization hop number
	0~max_hop_number-1

	Max synchronization hop number
	FFS (can be omitted if it is fixed in the specification)

	Resource pool(s) for SA/data
	Resource pool definition [2]

	PD2DSCH periodicity
	Not smaller than D2DSS periodicity, FFS (can be omitted if it is fixed in specification)

	System BW
	BW(1.4, 3, 5, 10, 15, 20 MHz)

	D2D frame number
	Range FFS.  (can be omitted if it is indicated by SFN in eNB)

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


Proposal 2:  
PD2DSCH can be used to carry information related to resource pool(s) for SA/data, synchronous source type, and other information, as listed in Table 1.
3 Conclusions

This contribution considered the design and the content of PD2DSCH. It discusses the information to be carried in PD2DSCH and how to indicate such information. In particular, the following proposals are made.

Proposal 1:  
The location of DMRS of PUSCH can be used by two PD2DSS sequences, and PD2DSCH use the two PD2DSS sequences to estimate the channel.

Proposal 2:  
PD2DSCH can be used to carry information related to resource pool(s) for SA/data, synchronous source type , and other information, as listed in Table 1.
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