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[bookmark: _Ref301342314]Introduction
During RAN1#77, synchronization signal and channel design was discussed [1]. In this contribution, we describe the design of D2DSS and PD2DSCH. 

	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



	 Working Assumption:
· A synchronization resource contains 
· In a sub-frame:
· FFS whether 1 or 2 symbols are PD2DSS
· If 2 symbols, sequences in the different PD2DSS symbols use the same root indices 
· FFS whether 1 or 2 symbols are SD2DSS
· Number of symbols for PD2DSS will not be less than the number of symbols for SD2DSS
· Exact symbol locations are FFS
· PD2DSS is 62 length Rel-8 PSS sequence mapped centrally symmetric around D.C. frequency – FFS if root indices are same or different than  Rel-8 PSS root indices (note that if OFDM and Rel-8 PSS root indices, then the waveform would be the same as Rel-8 PSS)
· FFS: if PD2DSS is OFDM or SC-FDM without DFT pre-coding
· FFS if SD2DSS is OFDM or SC-FDM 
· If SD2SS is SC-FDM, FFS if it is DFT pre-coded 

Companies can check performance of PD2DSS ZC sequence until RAN1#78 in presence of frequency offset.



Bit design
Refer to Table 1 for the bits allocation details in PD2DSCH.

Transmission pool for D2D communication Mode 2
 PD2DSCH do not have sufficient number of bits to deliver the in-coverage SA and data resource pool configuration information. Therefore, we propose not sending that information via PD2DSCH.

Preconfigured in-coverage resource pool for out of coverage UEs
It is assumed for the partial coverage case the in-coverage synchronization sources need to convey transmission pool information to the out of coverage UEs. In order to minimize number of bits used by PD2DSCH is not to send the SA/Data resource pool information to the out-of-coverage UEs. Then the only way the out-of-coverage UEs can obtain the above information is when they were in-coverage. In addition, there could be several out-of-coverage UEs which have never been in-coverage thus did not receive the resource pool information. Therefore, our proposal is that out of coverage UEs should be preconfigured for the in-coverage resource pool. If out of coverage UEs received PD2DSCH and they don’t have configured in-coverage pools, they use preconfigured in-coverage pool. 
Proposal 1:
PD2DSCH should not include the transmission pool information of SA and Mode 2 Data.
Proposal 2:
Out of coverage UEs should have preconfigured pools for in-coverage resource pool.

D2D SFN and slot number
This parameter indicates the position of D2DSS and PD2DSCH. If the synchronization resource is restricted to several subframes, the bit size can be reduced.

Max Tx power
In order to protect the cellular system, we propose to include a power control bit in the PD2DSCH that can be received at the out-of-coverage UEs. This bit in only valid if the in-coverage UE is using D2DSS derived from the eNB.
Proposal 3:
In order to protect the cellular system, we propose to include a power control bit in the PD2DSCH that can be received at the out-of-coverage UEs.



Table 1: PD2DSCH bit design 
	Item 
	Num of bits 

	Bandwidth
	3bits

	Whether this D2DSS is originally derived from eNB 
	1bit

	D2D SFN(10bits) and slot number(5bits)
	15bits[FFS] 
[If the synchronization resource is restricted to several subframes, the bit size can be reduced.]

	Max Tx power 
	1 bit (Max power / predefined reduced power[FFS] )
[In-coverage UE only]

	Hop count 
	0 bits [Not support]

	Total 
	20bits 



Physical Design
In this section we describe the detail physical design of PD2DSCH in Table 1. 

[image: ]
Figure 1:PD2DSCH Design

PD2DSCH design
PD2DSCH should reuse PBCH design. We propose PD2DSCH have 4 symbols and is placed just after D2DSS. 

Proposal 4:
PD2DSCH should reuse PBCH design. We propose PD2DSCH have 4 symbols and is placed just after D2DSS. 

Resource selection
D2DSS configuration should have at least 2 candidate locations within synchronization period to avoid the collision. Out of coverage UEs select one of them randomly. In-coverage UEs are configured by eNBs which resource is used. 
Proposal 5:
[bookmark: _GoBack]D2DSS configuration should have at least 2 candidate locations within the synchronization period.

D2DSS for communication
We propose the D2DSS resources should be allocated in the first subframe of the SA pools because synchronization should be executed before SA reception.
Proposal 6:
The D2DSS resources should be allocated in the first subframe of the SA pools

Conclusions
Proposal 1:
PD2DSCH should not include the transmission pool information of SA and Mode 2 Data.
Proposal 2:
Out of coverage UEs should have preconfigured pools for in-coverage resource pool.
Proposal 3:
In order to protect the cellular system, we propose to include a power control bit in the PD2DSCH that can be received at the out-of-coverage UEs.
Proposal 4:
PD2DSCH should reuse PBCH design. We propose PD2DSCH have 4 symbols and is placed just after D2DSS. 
Proposal 5:
D2DSS configuration should have at least 2 candidate locations within the synchronization period.
Proposal 6:
The D2DSS resources should be allocated in the first subframe of the SA pools

References
[1] Chairman's Notes RAN1#77
image1.emf
D2DSS config 0 1 2 3 4 5 6 7 8 910111213

0RB

1

2

3

4

5

S

D

2

D

S

S

PD2D

SCH

P

D

2

D

S

S

PD2D

SCH

1

S

D

2

D

S

S

symbol

0

P

D

2

D

S

S


