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Discussion and Decision

1
Introduction
During RAN1#76 meeting, transmit timing of Type 2B discovery was discussed as follows [1]:

Working Assumption:
· For Type 2B discovery

· If RRC_Idle UEs are not able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is FFS between: 

· TA for FDD / 624Ts +TA for TDD: 

· T2 = 0 for FDD, T2 = 624Ts for TDD: 

· If RRC_Idle UEs are able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is:

· T2 = 0 for FDD, T2 = 624Ts for TDD

Additionally, the following agreements on transmit timing were achieved in RAN1#77 meeting [2]:

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

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

· FFS for type 2B discovery

During RAN1#78 further progress was made on the transmission timing [3]:

· Mode 1 D2D timing is always the same as the WAN PUSCH timing

As shown in above, several remaining issues on D2D transmission timing need to be further discussed, i.e., Type 2B discovery transmission timing and Mode 2 data transmission timing. In this contribution, we present our views on these remaining issues.
2
Transmission timing for Type 2B discovery
According to RAN2’s agreement, only RRC_CONNECTED UE can transmit Type 2B discovery signal. So problem is which timing should be followed for a RRC_CONNECTED UE to transmit Type 2B discovery signal.
The main benefit of following UL timing for Type 2B discovery is less impact on WAN if same CP length is used for Type 2B discovery and WAN. On the other hand, considering the requirement of allowing IDLE UE to receive Type 2B discovery signal from CONNECTED UE, following UL timing will lead to extra complexity for IDLE mode Rx UE to adjust its reception window due to without the knowledge of used TA. Considering Type 1 discovery signal follows DL timing to support IDLE mode UE, it is better to follow DL timing for Type 2B discovery signal transmission. In this way, IDLE mode UE can receive Type 2B discovery signal. 
As for the interference to WAN due to following DL timing to transmit Type 2B discovery, it can be mitigated by guard band and one-symbol gap in the end of each D2D transmission subframe.
Based on the above analysis, we have the following proposals:

Proposal 1: Type 2B discovery signal transmission follows DL timing.
3    Transmission timing for Mode 2 data
Firstly, for out-of-coverage UE, it follows DL timing to tranmit SA and Mode 2 data. This is similar to other UEs which do not have active timing advance. Then one remaining problem is which timing should be followed for in-coverage UE to transmit Mode 2 data.
The main benefit of following UL timing for Mode 2 data transmission is less impact on WAN if same CP length is used for Mode 2 data and WAN. However, considering that IDLE UE can work in Mode 2, it has no active UL timing advance to follow. So, if RRC_CONNECTED UE follows UL timing and RRC_IDLE UE follows DL timing to transmit their Mode 2 data, Mode 2 communication resource pools should be separated based on whether TA is used or not. 

Therefore, to support all D2D UEs, it is preferred to follow DL timing for Mode 2 data transmission. Moreover, this allows receivers to easily set their reception window. As for the interference to WAN due to in-coverage UE follows DL timing to transmit Mode 2 data, it can be mitigated by guard band, open-loop power control and one-symbol gap in the end of each D2D transmission subframe.

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

Proposal 2: DL timing is preferred for Mode 2 data transmission.
4    Conclusion
In this contribution, we investigate the remaining details of PD2DSCH design and have the following proposals:

Proposal 1: Type 2B discovery signal transmission follows DL timing.
Proposal 2: DL timing is preferred for Mode 2 data transmission.
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