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1
Introduction

During RAN1 #78BIS, the following agreements about PD2DSCH were achieved:
	Agreement:

· 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. 

Agreement:

· The UE assumes that the sidelink bandwidth is the same as the uplink system bandwidth. 

· For out-of-coverage UEs, the uplink system bandwidth to be the assumed by the UE can be known by pre-configuration. 

· FFS whether PD2DSCH can inform the UE of the uplink system bandwidth; if the PD2DSCH provides the uplink system bandwidth, it would over-ride the preconfiguration. 


RAN1 #78 also made the following agreements and observations about the PD2DSCH channel design:
	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
Possible observations:
· For PD2DSCH,

· Demodulation


· Alt. 1: D2DSS for demodulation if D2DSS and PD2DSCH is multiplexed in the same subframe

· Alt. 2: DM-RS

· Alt. 3: Both Alt. 1 and Alt. 2


In this contribution, we present our PD2DSCH design to address the main remaining FFS items as follows:

· D2DSS/PD2DSCH configuration

· Multiplexing D2DSS and PD2DSCH symbols within the same subframe

· Using D2DSS symbols for demodulating the PD2DSCH channel

· PD2DSCH content 
2 
Proposed design

In this section, we present the candidate design for PD2DSCH. The proposal is based on an earlier design [1], and the synchronization subframe configuration is shown in Figure 2-1.
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Figure 2-1 Synchronization subframe configuration
D2DSS/PD2DSCH Configuration
In this design, we propose to multiplex the D2DSS symbols with PD2DSCH within the same subframe, and leave a guard symbol at the end. We also propose to properly allocate the symbols within the synchronization subframe, as in Figure 2-1, so that the D2DSS symbols can provide reliable channel estimation for PD2DSCH demodulation. A companion contribution [2] provides link-level simulation results evaluating the performance of the proposed D2DSS/PD2DSCH configuration – we note that based on the results in [2], additional reference signals are not needed for demodulation of PD2DSCH.
Proposal 1: A synchronization source transmits the D2DSS and PD2DSCH symbols that are multiplexed within the same subframe. The D2DSS symbols are used for PD2DSCH demodulation. PD2DSCH uses PUSCH channel interleaving and RE mapping with 1 symbol gap at the end created by puncturing, and D2DSS as reference signals. 
PD2DSCH Content

RAN1 #78BIS has already agreed on the transmission of PD2DSCH by communication UEs (both in- and out-of-coverage) which include information about DFN (14 bits) and TDD configuration (3 bits).  We propose two clarifications with respect to these agreements: 

Proposal 2: 14 bit DFN takes the value between 0 and 10*2^10 -1. The remaining values of DFN are unused. 

Proposal 2 is motivated by agreements on aligning DFN and SFN in coverage which has a range of up to 10 seconds. Thus, we propose that the same range is being used for DFN.

Proposal 3: The reserved value of TDD configuration is set to ‘111’ for FDD carriers and the remaining values are used for TDD configurations 0-6.

Proposal 3 is motivated by allowing a receive UE to determine duplex mode upon reception of PD2DSCH.
Further, we propose to add one bit indicating whether the transmitting UE is in-coverage:

Proposal 4: PD2DSCH contains 1 bit indicating whether the transmitting UE is in coverage.
This is motivated by other proposals discussed in [3] which would allow an out of coverage UE synchronized to a D2D synchronization source using D2DSSue_net to use a sequence in D2DSSue_net but indicate using this bit whether  the transmitting UE is in coverage or not. 

We do not view signalling of uplink system bandwidth. 

Observation 1: uplink system bandwidth can be pre-configured for out of coverage UEs. 

Summary of the proposed PD2DSCH content is given in Table 2-1. 

Table 2-1: PD2DSCH content

	Field
	Size (bits)
	Note

	DFN
	14
	Agreed

	TDD configuration
	3
	Agreed

Reserved for FDD and UE using D2DSSue_oon

	In-coverage indicator
	1
	Proposed

	CRC
	16
	Agreed

	Total size
	34
	


PD2DSCH Content Interpretation

With respect to a UE receiving PD2DSCH, we make the following proposal requiring a UE to follow the information received from PD2DSCH if the UE synchronizes to the transmitting UE:

Proposal 5: A UE that synchronizes to another UE as its transmission timing reference, uses DFN and TDD configuration parameters received from the PD2DSCH. 
3 
Conclusion

In this contribution we presented our design for the PD2DSCH channel and made the following proposals and observation: 
Proposal 1: A synchronization source transmits the D2DSS and PD2DSCH symbols that are multiplexed within the same subframe. The D2DSS symbols are used for PD2DSCH demodulation. PD2DSCH uses PUSCH channel interleaving and RE mapping with 1 symbol gap at the end created by puncturing, and D2DSS as reference signals. 
Proposal 2: 14 bit DFN takes the value between 0 and 10*2^10 -1. The remaining values of DFN are unused. 

Proposal 3: The reserved value of TDD configuration is set to ‘111’ for FDD carriers and the remaining values are used for TDD configurations 0-6.

Proposal 4: PD2DSCH contains 1 bit indicating whether the transmitting UE is in coverage.

Observation 1: uplink system bandwidth can be pre-configured for out of coverage UEs. 

Proposal 5: A UE that synchronizes to another UE as its transmission timing reference, uses DFN and TDD configuration parameters received from the PD2DSCH. 
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