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1. Introduction
In RAN 1 #77 meeting, following agreement about D2D timing were made: 
Agreement:

· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery

Agreements:
· 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

In the previous agreements, the timing issues for Type 2B discovery and Mode 2 communication are still open. In this contribution, we discuss the remaining issues on D2D transmission timing.
2. Discussion
2.1. Transmission timing for Type 2B discovery 

Since the transmission resource for Type 2B discovery is configured by network, RRC connection for the Type 2B discovery signal transmitting UE is necessary for type 2B resource indication, but this does not imply that the RRC connection should be kept during transmitting type 2B discovery signal. Therefore, the UE transmitting Type 2B discovery signal may or may not have active TA. Even though Type 2B discovery signal transmitting UE has active TA, using T2=0 can be beneficial for following reasons: 
1) To simplify D2DSS timing option: In RAN1 #77, it was agreed that all D2DSS transmissions in network coverage use DL timing with the possible exception of Type 2B discovery. Since there is no TA indication signal such as scheduling assignment in D2D communication to indicate TA value for Type 2B discovery, UL timing should be used for D2DSS transmission if TA is used for Type 2B transmission. However, this will cause the complicated UE implementation because UE should implement two options for transmitting and receiving D2DSS. 

2) It is possible for FDMed resource pool configuration with other D2D signals using DL timing (e.g. Mode 2 communication or Type 1 discovery). 
Proposal 1: For Type 2B discovery transmission, DL timing is preferred.
2.2. Transmission timing for Mode 2 communication
If a RRC connected UE is configured to use Mode 2, T2=TA can be used for Mode 2 communication signal transmission. In this case, the resource pool using TA should be separated in time domain with the resource pool not using TA if CP is not able to absorb the timing difference, because when the signals with different transmission timing are multiplexed in frequency domain and the timing difference is greater than CP length, the signal will be suffered by inter-carrier interference due to the timing difference. 
Furthermore, receiving multiple signals with the large timing difference in the same time causes increased UE complexity. If the receiver UE aligns its FFT window to the one of the two different timing, the reception of the other signal may not be possible due to the ICI. To reduce performance degradation, UE has to perform demodulation for multiple timing, this leads to significant increase of UE complexity. Therefore, to avoid both of increase of receiver UE complexity and performance degradation, Mode 2 communication resource pools should be separated whether using TA or not. To extend this operation, multiple resource pools with similar transmission timing (i.e. similar TA range) can be configured. Transmitter UE can determine its resource pool based on its transmission timing. For this operation, semi-static TA offset per resource pool or TA range per resource pool can be signaled via SIB and PD2DSCH as discussed in [1].
Proposal 2: If TA is used for Mode 2, Mode 2 communication resource pools should be separated whether using TA or not. To extend this operation, multiple resource pools with similar transmission timing (i.e. similar TA range) can be configured.
3. Conclusion
This contribution discusses the remaining issues on D2D timing. The following proposals were made:
Proposal 1: For Type 2B discovery transmission, DL timing is preferred.
Proposal 2: If TA is used for Mode 2, Mode 2 communication resource pools should be separated whether using TA or not. To extend this operation, multiple resource pools with similar transmission timing (i.e. similar TA range) can be configured.
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