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1. Introduction
In RAN1#77,  working assumptions were reached for the eNB resource allocation: 
· 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
· If D2D transmitter is in-coverage, D2D frame number is derived from SFN
In RAN1#78, PD2DSCH channel structure and resource allocation were agreed in the following,

· 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

This paper discusses the use and design of PD2DSCH. 
2. Design of PD2DSCH
2.1 D2D Frame Number

PD2DSCH is a broadcast-type control channel for D2D operation in distributed architecture.   In a distributed control system, common references, such as D2D frame number (DFN), need to be specified for handshaking between the transmitter and receiver.  When UEs are within LTE network coverage, the DL transmission time and system frame number (SFN) from the LTE network could be used as the reference to derive the common reference DFN for the operation of D2D control procedures, such as synchronization and SA transmission.   For the out-of-coverage scenario, pre-configured common references, such as common reference time and D2D frame number (DFN), would need to be used.   The pre-configured common reference time should be an absolute time known by all UEs, such as GPS time or UTC time.   The DFN is derived from the common reference time and could also be related to the SFN of a cell when in coverage.   The LTE network does not need to be fully synchronized (SFN and time aligned) when common reference time and DFN are preconfigured and stored in the device.    The details of common reference time and DFN setting are discussed in [1].   
The transmission time of D2D subframes is generated from the UE’s local oscillator, which is disciplined by the pre-configured common reference time, such as GPS time or UTC time, based on the common reference frame counter DFN.   If a UE could continuously access the common reference time from GNSS or LTE network, the drift of local oscillator would not affect the D2D subframe transmission time of DFN.   Thus, all D2D transmissions would be based on one common reference time and frame counter DFN.   However, some UEs might not be able to access the common reference time all the time.   D2D transmission time will in that case gradually shift as the UE’s local oscillator  drifts when the oscillator is not disciplined by the common reference time.  Therefore, it is necessary to have some UEs to broadcast the DFN and its associated common reference time for UEs to synchronize D2D transmission subframe.  DFN should be carried on PD2DSCH.  
Proposal 1: PD2DSCH should contain DFN for D2D subframe synchronization. 
The common reference time and DFN could be used as the reference time for transmission of the PD2DSS and SD2DSS by a synchronization source.  If the common reference time and DFN is used for all synchronization sources, we could consider it as distributed synchronization for D2D discovery and communication.  Thus, PD2DSCH should be transmitted by synchronization sources along with PD2DSS/SD2DSS.  When distributed synchronization is achieved among synchronization sources, all D2D UEs are synchronized in the transmission.   Therefore, the difference of DFN from two different PD2DSCH will be undetectable.  

Proposal 2: PD2DSCH is transmitted by synchronization sources along with PD2DSS/SD2DSS, and their transmission time is derived from common reference time.   
2.2 LTE System Configuration for out-of-coverage
The other proposed contents of PD2DSCH are the LTE system configurations for D2D configurations, such as transmit resource pool or TDD configuration, forwarded from in-coverage UEs to out-of-coverage UEs.   In out-of-coverage scenarios, the reception resource pool for SA and D2D communication is pre-configured and stored in each D2D device.  The subframe number and Tx timing of SA subframes are derived from the DFN as shown in [1].     The transmit resource pool should be the same as that of the reception resource pool in out-of-coverage.   The D2D transmit resource pool for in-coverage UEs might be configured as a subset of the receive resource pool to maximize the system capacity for WAN traffic.   The forwarding of the transmit resource pool of a given cell on PD2DSCH to out-of-coverage UEs in the neighborhood would enable the interference to WAN traffic to be minimized.   We can see from Figure 1 that an out-of-coverage D2D UE might receive different Tx resource information from two different in-coverage D2D UEs from two different cells, and this would create ambiguity.  Similarly for forwarding the TDD configuration, the out-of-coverage UEs will be confused about the resources if it receives two different TDD configurations forwarded from two in-coverage D2D UEs in two different cells.   Thus, PD2DSCH should not carry any LTE system configuration information for forwarding to out-of-coverage UEs.   
Proposal 3:  PD2DSCH should not carry any LTE system configuration for D2D communication, such as transmit resource pool or TDD configuration.   
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Figure 1: D2D transmission within and out of network coverage
3. Conclusions
This paper discusses the design of PD2DSCH.  We propose the following,
Proposal 1: PD2DSCH should contain DFN for D2D subframe synchronization

Proposal 2: PD2DSCH is transmitted by synchronization sources along with PD2DSS/SD2DSS, and their transmission time is derived from common reference time
Proposal 3:  PD2DSCH should not carry any LTE system configuration for D2D communication, such as transmit resource pool or TDD configuration
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