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1 Introduction
In RAN1#78, it was agreed that PD2DSCH is only transmitted from a synchronization source, uses QPSK and TBCC, includes a 16 bit CR, the message scrambling is derived from PSSID and would be multiplexed in the same PRBs with D2DSS. Furthermore, in RAN1#77 it was agreed that PD2DSCH is specified at least for indication of out-of-coverage D2D transmit resource pool or D2D frame number. Details such as the interpretation of “D2D frame number” or how to resolve conflicts of D2D UEs with different knowledge of D2D frame number where left FFS.
In this contribution we discuss PD2DSCH contents and remaining open issues for PD2DSCH design.

2 Discussion
For R12 D2D, we see the usefulness of PD2DSCH mainly in the support of the partial network coverage scenario. An eNB uses PD2DSCH sent by in-coverage UEs operating in D2D Comm. Mode 1 to indicate the cell specific configured Tx resource pool(s) to out-of-coverage UEs operating in D2D Comm. Mode 2. Such an approach allows that ProSe UEs using D2D Comm. Mode 2 which are in vicinity, yet not in radio range, of the eNB can still make use of the eNB configured Tx resource pools. In consequence, cell edge interference problems between eNB controlled cellular UL and Mode 1 transmitters with the Mode 2 transmitters using their pre-configured Tx resource pools can largely be avoided at the expense of little overhead in terms of PD2DSCH transmission.

In addition, for out-of-coverage ProSe transmitters, PD2DSCH is useful to carry essential system information similar to PBCH in LTE R8, in particular by including the system BW setting and frame counter. PD2DSCH has an inherent flexibility in the sense that it can carry a limited size payload in the range of 20-30 bits which is not easily accessible through D2DSS signaling alone, i.e. hop counts / stratum level and sync source type.
In our view, the PD2DSCH should contain the following information fields,
	Information Field
	Length
	Note
	Setting by in-coverage UEs
	Setting by out-of-coverage UEs

	Frame number
	10 bits
	System frame counter
	SFN of serving cell
	Frame counter value set by sync source is propagated.

	Stratum level
	2 bits
	Hop counter for multi-hop synchronization (3 hops max)
	Always 1
	Incremented by dependent sync source

	System bandwidth
	3 bits
	LTE UL channel bandwidth
	As by PBCH of serving cell
	Set from pre-configured band-specific value

	System configuration
	3 bits
	7 TDD UL/DL frame configurations + FDD
	As by SIB1 of TDD serving cell or FDD as band-specific value
	Set from pre-configured band-specific value

	Tx resource pool configuration
	[7] bits
	Index to list of subframe bitmap TDM patterns for SA and D2D data subframes
	Obained from serving cell through RRC signaling
	Set from pre-configured value


Table 1: Contents for PD2DSCH

In our view, inclusion of a “sync source type” of field is not necessary because the D2DSS symbol sequences can be used to distinguish between D2DSSue_net and D2DSSue_oon UEs. 
For out-of-coverage D2D Communication UEs, synchronization will be derived from a synchronization source. UEs will propagate the frame counter as decoded from the sync source and increment the stratum level by 1.
For both InC and OOC D2D Communication UEs, the 7 bit Tx resource pool configuration will need to indicate the SA subframes and the D2D data subframes. Clearly, it is not possible maintain the full flexibility of an eNB RRC signaled bitmap to indicate available D2D subframes in addition to SA or Data specific subframe bitmaps. Instead, we suggest to use an indexed list of a limited number of SA/Data subframe configuration patterns as a subset of possible RRC bitmap settings for Mode 1. 
For in-coverage D2D Mode 1 UE’s, the eNB will then use RRC signaling through SIB or dedicated configuration to set the specific index value to be used for PD2DSCH transmission in the cell. For out-of-coverage UEs, the association between the index and the SA/Data subframe bitmaps are preconfigured and stored on the ProSe device.
The overall payload for PD2DSCH will be 25 payload + 16 CRC = 41 bits. In our view, PD2DSCH, when transmitted, is always sent in a subframe where there is also 4 D2DSS symbols present. Similar to D2DSS, PD2DSCH will occupy 6 PRBs. PD2DSCH uses the remaining 7 available eCP OFDM symbols.
3 Conclusion

In this contribution we discuss PD2DSCH contents and remaining open issues for PD2DSCH design. In summary, we propose that,

Recommendations:
1. PD2DSCH contains a 10 bit frame number, 2 bits stratum level, 3 bits system BW, 3 bits system configuration and 7 bits Tx resource pool configuration for valid SA/Data subframes (Table 1).

2. Tx resource pool configuration uses an indexed list of a limited number of valid SA/Data subframe configuration patterns obtained as a subset of the possible RRC bitmap settings for D2D Comm. Mode 1

3. The Tx resource pool configuration that in-coverage UEs use when sending PD2DSCH is signaled by the eNB through RRC.
4. PD2DSCH when transmitted will occupy the remaining OFDM symbols in a subframe where D2DSS is sent.
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