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1 Introduction
The design of PD2DSCH was discussed at RAN1 #78bis and the following was agreed
· 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. 

This paper discusses the remaining details of PD2DSCH design. The physical resource mapping and transmit power of PD2DSCH is discussed in our companion paper [1].
2 PD2DSCH design

2.1 PD2DSCH content
As agreed at previous meeting, PD2DSCH is transmitted by communication D2D UEs together with D2DSS in in-overage and out-of-coverage cases. Depending on the duplex modes and application scenarios, some information fields may be reserved. The duplex mode and application scenario can be derived by the D2DSS detection procedure, which will provide the full indications of PD2DSCH information field. More details can be found in [1]. The DFN and TDD UL/DL configurations have already been agreed to be included in PD2DSCH when applied. In the following, we discuss whether some additional information fields are needed.
System bandwidth 
There were extensive discussions around whether system bandwidth information is needed in PD2DSCH. For partial-coverage scenario, since the preconfigured system bandwidth might be different from the cellular system bandwidth, it is necessary to include the system bandwidth information in PD2DSCH to override the pre-configuration so that in-coverage and out-of-coverage UEs could communicate with each other. This field is reserved when PD2DSCH is transmitted by UEs which are transmitting D2DSS from D2DSSue_oon. It is straightforward to reuse the 3 bits for this information field. 
PSSID 
For both partial-coverage and out-of-coverage scenario, PSSID is used as D2D synchronization ID if the UE does not receive any existing synchronization sources. As suggested in [1], it is proposed that SD2DSS indicates a subset of PSSID. Therefore, additional information (other than PD2DSS/SD2DSS) is needed for full PSSID determination. We propose 2 bits in PD2DSCH to indicate the full PSSID information. 
Resource pool configuration
For in-coverage scenario, the resource pool configuration (SA resource pools, mode-2 data resource pools) can be obtained from the system information. To ensure D2D communication between in-coverage and out-of-coverage UEs, one of the transmission pools for a given UE must be one of the reception pools of the other UE. However, this can be done through (pre)configuration of the resource pools. Therefore, this field may not be needed in PD2DSCH.
D2D power control 
For partial-coverage case, power control is needed to protect the WAN performance from D2D interference. Similar to the TPC command in D2D grant, 1 bit is used to indicate whether maximum available power or a fixed transmission power is used. This field can be reserved when PD2DSCH is transmitted by UEs which are transmitting D2DSS from D2DSSue_oon.
As a summary, we provide a list of information fields for PD2DSCH in Table 1. The additional information fields are highlighted in red.
Table 1: PD2DSCH content for communication

	Information field
	Range
	Length (bits)
	Duplex mode
	D2DSS indication

	
	
	
	FDD
	TDD
	D2DSSue_nw
	D2DSSue_oon

	System bandwidth 
	[n6, n15, n25, n50, n75, n100]
	3
	Yes
	Yes
	Yes
	No

	PSSID information
	[0…3]
	2
	Yes
	Yes
	Yes
	Yes

	TDD configuration 
	[0..7]
	3
	No
	Yes
	Yes
	No

	D2D system frame number 
	10 bits SFN + 4 bits offset 
	14
	Yes
	Yes
	Yes
	Yes

	D2D PC field 
	[0, 1]
	1
	Yes
	Yes
	Yes
	No


Proposal 1:
· Additional fields for PD2DSCH are defined according to Table 1.
2.2 PD2DSCH resource mapping

In this section, we present the physical resource mapping for PD2DSCH. As proposed in [1], PBSCH occupies the SC-OFDM symbols that are not used for D2DSS and PD2DSCH DMRS as shown in Figure 1.
One remaining aspect is whether PD2DSCH should be demodulated based on D2DSS or DMRS. If PD2DSS and PD2DSCH use the same power, the UE could by implementation exploit PD2DSS together with PD2DSCH DMRS for PD2DSCH demodulation. 


[image: image1]
Figure 1: Proposed PD2DSCH resource mapping.
Proposal 2:
· PD2DSCH physical resource mapping is according to Figure 1.

· PD2DSCH demodulation can be based on PD2DSS and DMRS if they use the same transmit power.

Proposal 3:

· Send an LS to RAN2 capturing RAN1 agreement of PD2DSCH content.

3 Conclusions

This paper discussed the PD2DSCH content for D2D. The following is proposed:
Proposal 1:  
· Additional fields for PD2DSCH are defined according to Table 1.

Proposal 2:
· PD2DSCH physical resource mapping is according to Figure 1.

· PD2DSCH demodulation could be based on PD2DSS and DMRS if they use same transmit power.

Proposal 3:

· Send an LS to RAN2 capturing RAN1 agreement of PD2DSCH content.
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