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1
Introduction

During RAN1#78bis further progress was made on the contents and the design of the PD2DSCH which is used for ProSe device-to-device broadcast communication.  In particular the following agreements were made [1]:
· 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. 
In addition to the above agreed information fields there were other PD2DSCH information fields suggested for consideration at RAN1#78 which were captured in the RAN1 final report [2].

This contribution considers which of those suggested information fields are essential for D2D communication so that the specification of the PD2DSCH contents can be completed.  Also discussed are some remaining aspects of the PD2DSCH design including the subframe structure.
2
PD2DSCH contents
In this section the contents of the PD2DSCH are discussed.  Only those fields which are considered essential should be included in the PD2DSCH in order to keep the message size to a minimum.  It has already been agreed that the contents should include the D2D frame number (DFN) and the TDD UL/DL configuration.  One of the main motivating factors in deciding the contents is the aim to support the partial coverage case where one UE is in-coverage and another UE with which it is communicating is out-of-coverage. 
The proposed essential contents are described in the following paragraphs.

D2D Frame Number (DFN)

The inclusion of the DFN has already been agreed and it consists of 14 bits which are made up of the SFN and an offset indication.  Note that when in coverage the SFN part of the DFN is the same as the SFN of the UE’s serving cell.

TDD UL/DL configuration

This three bit field is also already agreed and contains the UL/DL configuration of the originating UE if the duplex mode is TDD.  The field can also be used to indicate that the duplex mode is FDD by using the unused invalid value since there are only seven allowed combinations of uplink, downlink and special subframes.
Bandwidth
In the partial coverage scenario the out-of-coverage UE needs to be informed of the system bandwidth used for transmissions by the in-coverage UE.  The size of the bandwidth information field is three bits.
Stratum level
The stratum level of the relayed synchronisation can be indicated in two bits which would limit the maximum hop number to be three at the most.  The maximum hop number should be fixed in the specification.  Multiple hop schemes provide a benefit in the partial coverage scenario but the maximum hop count needs to be limited in order to preserve this benefit.
CRC

The CRC will help to reduce the false detection of D2DSS in all coverage scenarios.
It is considered that the remaining suggested information fields for the PD2DSCH in [2] are not essential.  For example it would be beneficial for maximum flexibility if a pool definition of the SA and data were included in the PD2DSCH which could be forwarded to those UEs which are just out-of-coverage.  However the overhead of including the pool definition would be very large and it would then be difficult to meet the link budget requirement of -107dBm without using repetition.
Table 1 – Summary of the contents of the PD2DSCH
	Name of information field
	Size in bits

	D2D Frame Number (DFN)
	14

	TDD UL/DL configuration
	3

	Bandwidth
	3

	Stratum level
	2

	CRC
	16

	Total
	38


A summary of all the fields defined for the PD2DSCH is shown in Table 1.  It is proposed that the format of the PD2DSCH should be the same for all coverage scenarios.  In those cases where the field is not relevant then it should be reserved with a specified value.
Proposal 1: The PD2DSCH used in D2D communication should be a fixed size of 38 bits for all coverage scenarios.  The additional fields defined should consist of the bandwidth, stratum level and a CRC.
Proposal 2: Where a field is not relevant to a particular scenario then the value should be reserved with a specified value.
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PD2DSCH design
The remaining details of the D2DSS design, which include the symbol structure for the PD2DSCH are discussed in a companion document [3].  However a summary is provided here.  It is proposed that for communication the PD2DSCH is always transmitted in the same subframe as the D2DSS and that no other signals or channels are transmitted in that subframe.  It is also proposed that when PD2DSCH is transmitted, all of the remaining symbols are used for the PD2DSCH.  Hence there are up to 9 remaining symbols in the normal CP case and 7 remaining symbols in the extended CP case after taking into account the four D2DSS symbols and the gap in the final symbol.  

One possible configuration for the normal CP case is shown in Figure 1.  However it is also possible to reduce the gap between the PD2DSS and SD2DSS and an alternative configuration is shown in Figure 2.


[image: image1]
Figure 1 – Symbol configuration for D2DSS and PD2DSCH (normal CP)


[image: image2]
Figure 2 – Alternative symbol configuration for D2DSS and PD2DSCH (normal CP)
Proposal 3: When the PD2DSCH is transmitted it is always in the same subframe as the D2DSS.  Either 7 or 9 symbols should be used for the PD2DSCH, depending on CP length and there should be no other signals or channels transmitted in the synchronisation subframe.
4
Conclusion 
This contribution has addressed some of the remaining details of the contents and the design of the PD2DSCH.  The contents of the PD2DSCH are detailed in Table 1 and the subframe structure is proposed in section 3.
In conclusion the following proposals are made:
Proposal 1: The PD2DSCH used in D2D communication should be a fixed size of 38 bits for all coverage scenarios.  The additional fields defined should consist of the bandwidth, stratum level and a CRC.
Proposal 2: Where a field is not relevant to a particular scenario then the value should be reserved with a specified value.
Proposal 3: When the PD2DSCH is transmitted it is always in the same subframe as the D2DSS.  Either 7 or 9 symbols should be used for the PD2DSCH, depending on CP length and there should be no other signals or channels transmitted in the synchronisation subframe.
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