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1
Introduction
During RAN1#78bis meetings, PD2DSCH contents were extensively discussed and the agreement was reached as below [1].  
Agreement:

· 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. 

Regarding the usage of PD2DSCH, below agreement was reached in [2] in RAN1#77 meeting:
Agreement:

· 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

· SD2DSS is specified

· If D2D transmitter is in-coverage, D2D frame number is derived from SFN

Regarding D2DSS transmission, the following agreements were made in [2] in RAN1 #77: 

Agreements:
· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
As shown in above, several remaining issues on PD2DSCH design need to be further discussed, i.e., multiplexing with D2DSS and the PD2DSCH content including system bandwidth. In this contribution, we present our views on these remaining details.
2
Contents of PD2DSCH channel
In the current agreement, communication UEs transmitting D2DSS transmit PD2DSCH in in-coverage and out-of-coverage cases. D2D frame number and TDD UL/DL configuration have been agreed in PD2DSCH content. Besides this, due to quite limited information can be contained by D2DSS, PD2DSCH can be used to carry some important information for D2D transmission. Moreover, PD2DSCH is also required for an in-coverage UE to relay this information to out-of-coverage UEs. Considering similar functionality between that of PD2DSCH and PBCH, some design of PBCH can also be reused for PD2DSCH. Based on the requirements of D2D synchronization and the reached agreements, we provide our analysis on the remaining content for PD2DSCH channel besides D2D frame number and TDD UL/DL configuration indication.
· D2D transmit resource pool for out of coverage UE
It has been agreed PD2DSCH is specified at least for indication of out of coverage D2D transmit resource pool. The main intention is eNB can somehow control the interference from out of coverage UE to in coverage cell edge UE. For example, out of coverage UE may lead to severe interference to cell edge UE’s uplink transmission if the two UEs are located nearby and out of coverage UE performs D2D communication in high transmission power. On the other hand, out of coverage UE in high transmission power may also lead to severe interference to cell edge UE’s downlink reception in TDD if the two UEs are located nearby and both performs in different TDD UL/DL configuration. Therefore, eNB can configure a transmission resource pool used to limit the interference caused by out of coverage UEs near to cell edge.
Regarding the concrete transmit resource pool for out of coverage UE, mode 2 SA pool and data pool are needed. However, the overhead should be carefully considered. In that sense, this field can be an indication of which one of the pre-configured resource pools to be used by out-of-coverage UEs. In case that an out of coverage UE doesn’t detect any PD2DSCH relayed from in coverage UE, it can transmit D2D signals within the preconfigured resource pool.
· System bandwidth
It has been agreed PD2DSCH is specified at least for indication of out of coverage D2D transmit resource pool. Considering that LTE specifies several flexible system bandwidth, an out-of-coverage UE needs to know which system bandwidth is practically used. For in-coverage UE, the bandwidth is signalled by PBCH from eNB. 
· Current stratum level
Multi-hop synchronization is a useful feature. However, the accurary gets worse with the increase of hop number due to error propagation. So the maximum supported hop number can be limited to 3. Thus, two bits are needed to signal the current stratum level. 
· Synronization source type
A synchronization source type is used to indicate the synchronization timing type, i.e., the timing is derived from eNB or ISS UE for out-of-coverage scenario. Based on the agreement reached in RAN1 #77, where the set of D2DSS that can be transmitted by a UE is divided into two groups:

-
D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB

-
D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB

In this sense, the D2DSS sequence transmitted by UE can clearly indicate whether the transmission timing reference is an eNB or not. So synchronization source type is not needed in PD2DSCH content.
Based on the above analysis, the corresponding elements are given in Table 1:
Table 1: PD2DSCH content

	Element
	Field Size

	D2D frame number
	10 bits

	D2D transmission pool for out of coverage UEs
	Dependent on number of preconfigured resource pools

	System bandwidth
	3 bits

	TDD UL/DL configuration and TDD/FDD differentiation
	3 bit

	Current stratum level
	2 bits


Based on the above analysis, we have the following proposals:

Proposal 1: Synronization source type is not needed in PD2DSCH.
Proposal 2: Table 1 is proposed as PD2DSCH content.
3          Conclusion
In this contribution, we investigate the remaining details of PD2DSCH design and have the following proposals:
Proposal 1: Synronization source type is not needed in PD2DSCH.
Proposal 2: Table 1 is proposed as PD2DSCH content.
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