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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

In RAN1 78 meeting, the related agreements on PD2DSCH are given as below:

Agreements:
· 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
In RAN1 78bis meeting, the related agreements on PD2DSCH are given as below:

Agreement:

· Communication UEs transmitting D2DSS transmit PD2DSCH in in-coverage, out of coverage cases

· In coverage UEs participating only in discovery do not transmit PD2DSCH

· PD2DSCH periodicity is same as D2DSS periodicity 

· PD2DSCH at least contains:

· DFN (already agreed for out of coverage)

· When PD2DSCH is transmitted by a UE in coverage, DFN = SFN of the cell of the UE 

· DFN is represented by 14 bits, comprised of SFN + offset indication

· TDD UL/DL configuration (3 bits)

· When PD2DSCH is transmitted by a UE in coverage, the value corresponds to the cell of the UE

· Field is reserved in case of FDD

· Field is reserved at least when PD2DSCH is transmitted by UEs which are transmitting D2DSS from D2DSSue_oon

· A receiving UE shall assume that any UE which is transmitting D2DSS from D2DSSue_oon is using the same preconfigured value of any reserved field. 

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

2. PD2DSCH Design
Because the information carried by D2DSS is very limited, PD2DSCH needs to carry other essential information for D2D communication [1]. For example, PD2DSCH can carry D2D frame number(DFN) as well as information of the resource pool configurations used for synchronization (D2DSS, PD2DSCH) and communication (SA and Data RPTs) [2]. 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, stratum level , information regarding the usable RPTs, the aging of timing reference, signal strength and others. To simplify the receiving UE processing and reduce the standardization effort, the same PD2DSCH format should be used by both in-network coverage and out of network coverage UEs.
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 is summarized below:

· Synchronization source type

· Stratum level
Stratum level information (maximum of 3 levels) for D2DSS selection as proposed in [1]. Considering the synchronization accuracy, the maximum supported hop number can be limited to 3. Hence, two bits are needed to signal the current stratum level. 
· Resource pool usage information
· Up to 4 transmission resource pools can be configured for Discovery, SA and Type 2 data respectively. The transmitting UE may indicate which resource pool it will use for upcoming Discovery and/or SA messages.  Because there is a 1:1 relationship between SA pool and data pool, no separate indication for data pool usage is necessary.
· D2D TX power level

· D2D frame number
· TDD configuration 
· Could also be included in resource pool information.
· System bandwidth
· Parameter related to threshold to transmit D2DSS
· The aging of timing reference [3]
· Signal strength
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

	2-bit

	Resource pool(s) usage indicator (for Discovery and SA)
	Indicate which Discovery or SA resource pool will be used for upcoming D2D transmission. 

	D2D TX power level
	FFS

	DFN(already agreed)
	14-bit

	TDD UL/DL configuration(already agreed)
	3-bit. 

	System bandwidth
	3-bit

	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.

	The aging of timing reference; 
	FFS

	Signal strength
	FFS


Proposal 1: PD2DSCH can carry information related to the synchronization source type, stratum level, resource pool(s) usage indicator, the aging of the timing reference, and signal strength.

3. Conclusion
In this contribution, the signal design of PD2DSCH is discussed. The signal structure and information carried by PD2DSCH are analyzed. The proposals are summarized as below.
Proposal 1: PD2DSCH can carry information related to the synchronization source type, stratum level, resource pool(s) usage indicator, the aging of the timing reference, and signal strength.
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