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1. Introduction
In RAN1#78bis, the timing and the contents of PD2DSCH channel were agreed as follows:
· 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. 
There is a proposal for the system bandwidth to be carried in PD2DSCH: 
· System bandwidth (3 bits)

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

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

This paper discusses the need of system bandwidth in PD2DSCH and the resource allocation of PD2DSCH.  
2. Remaining Details and Resource Allocation of PD2DSCH
2.1 LTE System Bandwidth for out-of-coverage
One proposal in the contents of PD2DSCH is the LTE system bandwidth.  The frequency resource allocation in D2D resource pool configurations for discovery, communication, and SA, is derived from the system bandwidth.   For TDD, the LTE UL system bandwidth is the same as the DL system bandwidth, which is broadcasted by PBCH, and for FDD the UL system bandwidth is broadcasted by SIB2 if it is different from the DL system bandwidth.  The UEs can therefore obtain the UL system bandwidth information when they are in coverage.   For inter-cell D2D operation in coverage, the Tx resource pool allocations and the system bandwidth information need to be sent to the neighbouring cells for the D2D Rx UEs to detect and decode the D2D information.   The RRC signalling for D2D physical layer configuration in [1]  does not include the system bandwidth in the reception resource pool configurations.  This implies that the system bandwidth for D2D is universal across all cells for in coverage.
Observation 1:  The system bandwidth for in-coverage D2D communication needs to be the same for all cells in order for inter-cell D2D communication/discovery to work.
For out-of-coverage, the system bandwidth of D2D carrier frequency needs to be pre-configured and stored in the device for D2D communication.  The system bandwidth needs to be the same for all UEs in the pre-configuration in order for the receiving UEs to derive the right frequency resource allocation.   If the system bandwidths stored in UEs are different between D2D UEs, D2D UEs would not work in out-of-coverage scenario.   

Observation 2:  The system bandwidth pre-configured and stored in the UEs needs to be the same for all UEs to support D2D communication in out-of-coverage scenario
For the partial coverage scenario, the system bandwidth for in-coverage UEs needs to be the same as the pre-configured system bandwidth stored in the out-of-coverage UEs in order to have D2D communication between in-coverage and out-of-coverage UEs.   
Observation 3: The system bandwidth for in-coverage UEs needs to be the same as the preconfigured system bandwidth stored in the out-of-coverage UEs in order to have D2D communication between in-coverage and out-of-coverage UEs.   
If the system bandwidth is carried on PD2DSCH, some out-of-coverage UEs might receive the system bandwidth information on PD2DSCH and the other out-of-coverage UEs do not receive it.  If the system bandwidth on PD2DSCH is different to pre-configured system bandwidth, those out-of-coverage UEs with updated system bandwidth could not have D2D communication with those out-of-coverage UEs with pre-configured.  Therefore, the system bandwidth could not be dynamically updated through any kind of signalling, whether it is in system information or PD2DSCH. 
Signalling of system bandwidth in PD2DSCH would break D2D communication between out of coverage UEs, unless the value signalled in PD2DSCH is the same as the value preconfigured in all the out-of-coverage UEs, in which case there is no point sending the signalling anyway. 
Proposal 1: The system bandwidth cannot be reconfigured through PD2DSCH (or any other kind of signalling). This would break D2D communication between out-of-coverage UEs. Therefore the system bandwidth information shall NOT be carried on PD2DSCH.   
2.2 PD2DSCH resource allocation
The proposed resource allocation of D2DSS is the first and second symbols in the first and second slots of synchronization subframe [3].  Since PD2DSCH consists of 14-bit DFN and 3-bit TDD configuration, it only needs 26 REs to transmit it with QPSK and 1/3 TBCC.  The centre 6 PRBs of third OFDM symbol after PD2DSS and SD2DSS in the first slot can be allocated for PD2DSCH as shown in Figure 1. 
This can allow coherent detection for PD2DSCH based on the PD2DSS detection. 
Proposal 2: The centre 6 PRBs of the 3rd OFDM symbol in the 1st slot of the D2DSS subframe are allocated for PD2DSCH.  
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Figure 1: Illustration of PD2DSS/SD2DSS and PD2DSCH configuration
3. Conclusions
This paper discusses the design of PD2DSCH.  With regard to consideration of signalling the D2D system bandwidth in the PD2DSCH, we observe the following:
· Observation 1:  The system bandwidth for in-coverage D2D communication needs to be the same for all cells in order for inter-cell D2D communication/discovery to work.

· Observation 2:  The system bandwidth pre-configured and stored in the UEs needs to be the same for all UEs to support D2D communication in out-of-coverage scenario

· Observation 3: The system bandwidth for in-coverage UEs needs to be the same as the preconfigured system bandwidth stored in the out-of-coverage UEs in order to have D2D communication between in-coverage and out-of-coverage UEs.  
In the light of these observations, we propose:
· Proposal 1: The system bandwidth cannot be reconfigured through PD2DSCH (or any other kind of signalling). This would break D2D communication between out-of-coverage UEs. Therefore the system bandwidth information shall NOT be carried on PD2DSCH.   

· Proposal 2: The centre 6 PRBs of the 3rd OFDM symbol in the 1st slot of the D2DSS subframe are allocated for PD2DSCH.
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