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1
Introduction

During RAN1#77 further progress was made on the physical channel design for ProSe device-to-device communication and discovery.  In particular there was the following working assumption on CP [1]:
· For out-of-coverage UEs that do not use D2DSS from D2DSSue_net as the synchronisation reference for D2D transmission, CP length for D2DSS and PD2DSCH is preconfigured

· FFS whether out-of-coverage UEs are expected to blind detect CP length of other UEs, or whether they are only expected to receive D2DSS and PD2DSCH from UEs with the same CP length as they are themselves (pre-)configured with for D2DSS and PD2DSCH. 

· Revisit after agreeing details of D2DSS transmission timing.
There was also the following agreement on CP length [1]:

· D2DSS and PD2DSCH have equal CP length

· UEs assume that the same length CP of all D2D signals/channels (at least for a given mode/type, depending on the FFSs below) is configured by the network or pre-configured for D2DSS transmitted by a UE for both in coverage and out of coverage cases

· If the network-configured and pre-configured CP lengths are different, the network-configured CP length is used. 

· FFS whether CPs for Mode 1 and Mode 2 may be different for D2D data channel. 

· FFS whether CPs for Type 1 and Type 2 discovery may be different

· Reception of D2DSS transmitted by a UE does not require blind detection of CP length

In addition there were also the following agreements on timing [1]:
· For in-coverage UEs

· SA uses DL Timing

· For Mode 1, Data timing uses UL Timing

· For Mode 2, FFS: Data uses DL Timing or UL Timing
· DL timing := T2 = 0 (FDD) and T2 = 624TS (TDD)

· UL Timing  := TA + DL timing
And also [1]:
· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery
This contribution provides proposals in order to resolve the FFSs in the above working assumptions and agreements regarding CP lengths and timing.
2
Discussion
2.1
CP length
In the agreement in section 1 it states that reception of the D2DSS does not require blind detection of the CP length.  Therefore this must include the out-of-coverage UEs and hence it must be possible to assume that all out-of-coverage UEs that are an independent synchronisation source (ISS) are preconfigured with the same CP length, at least for the D2DSS.  It is FFS whether this preconfigured value should be the extended or normal CP.  
Observation 1: A consequence of the agreement at RAN1#77 is that all out-of-coverage UEs must be preconfigured to use the same CP length for D2DSS and PD2DSCH.  
Consider the FFS in the agreement whether the data in D2D communication should use the same CP length for both Mode 1 and Mode 2.  For in-coverage UEs the same technical arguments apply to both Mode 1 and Mode 2 regarding which CP length should be used for data.  Therefore it is proposed that both modes should use the same CP length for in-coverage UEs.  Also there were several contributions at RAN1#77 noting that if the D2D signals and cellular traffic are in the same subframe then a mixed CP length configuration will lead to cross ICI which will impair PUCCH performance, for example see [2].  Therefore it is proposed that the in-coverage UEs should use the same CP length as the cellular traffic.

However, if nevertheless it is decided at RAN1#78 that the two modes need to be different then they should at least be on separate subframes.
Proposal 1:  For in coverage UEs, the CP length used for data in D2D communication should be the same for both Mode 1 and Mode 2 and should be identical to the cellular traffic.
Observation 2: However it is decided that the data in D2D communication can use different CP lengths for Mode 1 and Mode 2 (while in coverage) then it is desirable that they are on separate subframes.
The same arguments apply for Type 1 and Type 2 Discovery and so:

Proposal 2:  For in coverage UEs, the CP length used for data in D2D Discovery should be the same for both Type 1 and Type 2 and should be identical to the cellular traffic.
Observation 3: However it is decided that the data in D2D Discovery can use different CP lengths for Type 1 and Type 2 (while in coverage) then it is desirable that they are on separate subframes.

2.2
Timing
In the agreement on timing for D2D communication quoted in section 1 it is stated that it is FFS whether to use downlink timing or uplink timing for Mode 2 data.  Downlink timing is defined as T2 = 0 for FDD and T2 = 624TS for TDD and uplink timing is defined as the sum of the downlink timing and the timing advance.  However, even if a UE is nominally in coverage it may well be in one of the exceptional circumstances as defined by RAN2 and so the timing advance may be invalid.  In addition those UEs which may be using the relayed pool information (i.e. the same pool as in-coverage UEs) in the partial coverage scenario will not have any timing advance and will have no choice but to use downlink timing.  Therefore it is proposed that all Mode 2 UEs use downlink timing.
Proposal 3:  For Mode 2 D2D communication the data is transmitted using downlink timing, where downlink timing is as previously agreed.
Finally in the case of Type 2b Discovery it is proposed that the D2DSS and PD2DSCH use downlink timing
Proposal 4:  D2DSS and PD2DSCH for Type 2b D2D Discovery are transmitted using downlink timing, where downlink timing is as previously agreed.
3
Conclusion 
This contribution has addressed some of the remaining FFS issues in the physical channel design regarding CP length and transmission timing.  In conclusion the following proposals and observation are made:
Observation 1: A consequence of the agreement at RAN1#77 is that all out-of-coverage UEs must be preconfigured to use the same CP length for D2DSS and PD2DSCH.
Proposal 1:  For in coverage UEs, the CP length used for data in D2D communication should be the same for both Mode 1 and Mode 2 and should be identical to the cellular traffic.

Observation 2: However it is decided that the data in D2D communication can use different CP lengths for Mode 1 and Mode 2 (while in coverage) then it is desirable that they are on separate subframes.

Proposal 2:  For in coverage UEs, the CP length used for data in D2D Discovery should be the same for both Type 1 and Type 2 and should be identical to the cellular traffic.

Observation 3: However it is decided that the data in D2D Discovery can use different CP lengths for Type 1 and Type 2 (while in coverage) then it is desirable that they are on separate subframes.

Proposal 3:  For Mode 2 D2D communication the data is transmitted using downlink timing, where downlink timing is as previously agreed.

Proposal 4:  D2DSS and PD2DSCH for Type 2b D2D Discovery are transmitted using downlink timing, where downlink timing is as previously agreed.
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