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1. Introduction
The design of D2DSS and PD2DSCH has been discussed for several RAN1meetings. Current agreements are listed below as starting point:
Agreements:
· 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
· 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
In this contribution, we further discuss the content and corresponding design of PD2DSCH. The resource allocation for PD2DSCH can be found in our contribution [1].
2. Discussion
2.1. Content and format of PD2DSCH
As described in our contribution [2], the contents that may be carried by PD2DSCH are summarized below: 
· D2D frame number
· For in-coverage UEs, D2D frame number is derived from SFN.
· The information may be only carried by communication-associated PD2DSCH.
· Stratum level
· Stratum level information for D2DSS selection as proposed in [2] for out-of-coverage UEs.
· In-coverage resource pools used for D2D synchronization/discovery/communication
· Including the CP length used in each resource pool if it is configurable.
· System bandwidth
· The system bandwidth of in-coverage UEs to acquire the position of resource pool.
· T-RPT candidate set
· If T-RPT candidate set can be re-assigned by eNB as proposed in [3].
· UL/DL configuration for TDD 
· Could also be included in resource pool information.
It was analyzed in [2] that all of the above information should be included in the PD2DSCH transmitted by in-coverage UEs. However, during the discussion on RRC parameters [4], it was approved by most companies that the reception pools of discovery and communication from neighboring cells are indicated by eNB via RRC signaling. Then it is meaningless to carry resource pool information in PD2DSCH for inter-cell case. But for communication, transmission resource pool information in PD2DSCH is still useful in partial scenario. The transmission pool of Mode 2 SA/data can provide information for out-of-coverage UEs to transmit and receive Mode 2 SA/data signal. The transmission pool of Mode 1 SA/data may also be included to reduce the detection complexity for out-of-coverage UEs.
Among the three types of synchronization resource defined in [1], PD2DSCH is only needed in the synchronization resource for multi-hop synchronization. For other types, the synchronization signal is only used for inter-cell synchronization and D2DSS is sufficient. For the synchronization signal with PD2DSCH, different information may be carried by PD2DSCH if the synchronization source type is different. Two or three PD2DSCH formats can be defined for different types of synchronization source as shown in Table 13. For PD2DSCH transmitted by in-coverage UEs, Tx resource pool is included and the payload is calculated according to the parameters in [4].
Table 1: Format 1 - PD2DSCH for in-coverage UEs (communication)
	Indication content
	Number of bits
	description

	D2D frame number
	about 8
	Derived from current SFN. The number of bits is associated with the period of PD2DSCH.

	Stratum level
	0
	The stratum level of in-coverage UEs is fixed to 0

	Resource pool configuration
	about 140
	In-coverage resource pools used for Mode 2 Communication including CP length. The detail is shown in Table 2 according to [4]

	System Bandwidth
	2
	The system width of UE’s serving cell

	TDD UL/DL configuration
	0 or 3
	could be 0 if it can be included in resource pool information or for FDD

	T-RPT candidate set
	FFS
	If T-RPT candidate set can be re-assigned by eNB, the corresponding set can be indicated by PD2DSCH.


Table 1A: Resource pool configuration for Mode 2 SA and data
	Indication content
	Number of bits

	SA  & Mode 2 data period.
	2bits for FDD and  TDD config 1 to 5, FFS for TDD config 0 and 6

	Number of PRBs for SA resource pool
	6bits for 10M bandwidth

	Start PRB offset for SA resource pool
	6bits for 10M bandwidth

	End PRB offset for SA resource pool
	6bits for 10M bandwidth

	Offset indication  for SA resource pool within a  SA period
	Up to 9bits according to SA period

	Bitmap for SA resource pool
	40 bits for FDD, up to 42 bits associated with the UL-DL configuration for TDD

	PUSCH Type 2 hopping parameter used for data pool associated with the SA pool 
	FFS

	Mode 2 SA cyclic prefix length
	1bit

	Mode 2 data cyclic prefix length
	1bit

	Number of PRBs for Mode 2 data pool
	6bits for 10M bandwidth

	Start PRB offset for Mode 2 data pool
	6bits for 10M bandwidth

	End PRB offset for Mode 2 data pool
	6bits for 10M bandwidth

	Offset indication  for Mode 2 data period pool within an instance of saPeriod
	Up to 9bits according to SA period

	Bitmap for Mode 2 data pool
	40 bits for FDD, up to 42 bits associated with the UL-DL configuration for TDD

	Total
	around 140bits


Table 2: Format 2- PD2DSCH for out-of-coverage UEs transmitting D2DSS in D2DSSue_net (communication)
	Indication content
	Number of bits
	description

	D2D frame number
	about 8
	The same as that in Table 1 (derived from SFN);

	Stratum level
	0 or more
	The level can be indicated by D2DSS if the maximal value of stratum level is assumed to be M=1 as discussed in [5].If larger stratum level is supported, this domain would be needed.


Table 3: Format 3 - PD2DSCH for out-of-coverage UEs transmitting D2DSS in D2DSSue_oon (communication)
	Indication content
	Number of bits
	description

	D2D frame number
	FFS
	It is defined similar to the value in Table 2 and FFS the same number of bits are used.

	Stratum level
	1 or more
	1 bits to indicate the stratum level of 0/1 assuming that the maximal value of stratum level is M=1 as discussed in [5]. If larger stratum level is supported, more bits would be needed.


As proposed in [2], synchronization source type of a D2D UE can be carried by D2DSS. The three root indexes of PD2DSS can indicate three types of synchronization sources: in-coverage UEs, out-of-coverage UEs transmitting D2DSS within D2DSSue_net and out-of-coverage UEs transmitting D2DSS within D2DSSue_oon. That means receivers can detect PD2DSCH based on format associated with the indicated synchronization source type. No blind detection on format is needed for PD2DSCH.
Proposal 1: Multiple PD2DSCH formats implicitly indicated by D2DSS sequences can be supported.
2.2. DMRS of PD2DSCH
It was agreed that two symbols were respectively allocated for PD2DSS and SD2DSS. The channel estimation of PD2DSCH can be based on D2DSS or specific DMRS symbols like PUSCH. In Fig.1, we compare the link level performance of these two mechanisms. The payload of PD2DSCH is assumed to be 150btis as analyzed above. It can be found that compared with using D2DSS only, legacy DMRS symbols would degrade the performance due to its overhead. It is proposed that D2DSS can be used as DMRS of PD2DSCH.
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Figure 1: Performance of PD2DSCH with/without specific DMRS

 Proposal 2: No legacy DMRS symbols are allocated in the subframe carrying PD2DSCH.
2.3. Power control for PD2DSCH
Power control is supported for discovery and communication to restrict the interference to WAN transmission. But for PD2DSCH, the motivation to introduce similar power control is unclear. PD2DSCH is only transmitted in few periodic synchronization subframes, and the impact to WAN traffic is minute. Furthermore, according to the link level simulation in Fig.1, we can find that the 1% detection threshold of PD2DSCH is about 5dB based on the payload in Table 1. This threshold would be hard to reach if power control to PD2DSCH is introduced. Considering PD2DSCH is important for synchronization in partial coverage scenario, no power control to PD2DSCH as well as D2DSS is needed.
Proposal 3: No power control to D2DSS/PD2DSCH is introduced.
3. Conclusion
In this contribution, the remaining design of PD2DSCH is discussed. The information carried by PD2DSCH is analyzed. Some formats are proposed for PD2DSCH transmitted by different types of UEs. The proposals are summarized as below.
Proposal 1: Multiple PD2DSCH formats implicitly indicated by D2DSS sequences can be supported.
Proposal 2: No legacy DMRS symbols are allocated in the subframe carrying PD2DSCH.
Proposal 3: No power control to D2DSS/PD2DSCH is introduced.
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5. Appendix

Table 4: Link level simulation assumptions
	Simulation Parameters
	Values

	UE antenna configuration
	1 TX 2 RX

	Channel model
	ITU UMI NLOS

	Bandwidth
	10 MHz

	Synchronization resource
	6RB PUSCH with two slots

	Multiple access type
	SC-FDMA

	Modulation type
	QPSK

	Discovery message size
	150 bits

	UE mobile speed
	3km/h

	CP type
	Normal CP

	Receiver
	MMSE

	Subframe pattern
	2PD2DSS+2SD2DSS or

2PD2DSS+2SD2DSS+2DMRS






















































































