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1. Introduction
In previous RAN1 meetings, the transmission timing of each type of D2D signal was discussed, and the conclusions are summarized below.
Working Assumption:

· For type 1 discovery
· In FDD 
· RRC_Connected D2D UEs transmit discovery signal based on DL reference timing (T2 = 0).
· In TDD

· RRC_connected and RRC_idle D2D UEs transmit discovery signal based on T2 = 624Ts
· 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
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
· For in coverage UEs,  with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery
According to the current evolution, the transmission timing of type 2B discovery (and associated D2DSS) and Mode 2 data is still undecided. In this contribution, we discuss the transmission timing of these types of D2D signal.

2. Discussion
2.1. Transmission timing of type 2B discovery and associated D2DSS
For type 2B discovery transmission, which is supported only by RRC_CONNECTED UEs, it is FFS DL or UL timing is used for transmission. D2D transmission with UL timing is beneficial to restrict the interference to legacy PUCCH/PUSCH transmission. Nevertheless, it would be difficult for idle UEs to detect the discovery signal without information of TA. Also, the flexibility of resource allocation would be restricted since FDM between the resources for type 1 and type 2B discovery would degrade performances. In the receiver, the detection complexity would also be increased since it needs to track different timings to detect type 1 and 2B discovery signal.  Considering these issues, DL timing (T2 = 0 for FDD, T2 = 624Ts for TDD) is preferred for type 2B transmission.
For D2DSS associated with type 2B discovery, it is natural that DL timing is also adopted. On one hand, the same transmission timing can ensure UEs in neighboring cells can detect the discovery signal based on detection of this associated D2DSS. On the other hand, communication UEs would also transmit D2DSS using DL timing in the same D2DSS resource as discovery UEs. The same transmission timing for discovery and communication can ensure the SFN transmission of D2DSS and reduce unnecessary interference.
Proposal 1: DL timing (T2 = 0 for FDD, T2 = 624Ts for TDD) is used for type 2B discovery and associated D2DSS.
2.2. Transmission timing of Mode 2 data
For RRC_IDLE UEs transmitting Mode 2 data, it is straightforward that DL timing is used for signal transmission. For RRC_CONNECTED UEs, if DL timing is also adopted for Mode 2 data, they can use the same resource pool with RRC_IDLE UEs. With UL timing, separate resource pools should be allocated for UEs with different RRC connection states. However, the impact to WAN transmission can be reduced, and FDM multiplexing of resource pools for Mode 1 and Mode 2 data would be easier in this case. Considering it was agreement that multiple resource pools are supported for Mode 2 SA/data, and detection of Mode 2 data is not impacted by transmission timing with TA in SA, UL timing is preferred for RRC_CONNECTED UEs to protect WAN transmission. For each resource pool allocated by eNB for Mode 2 data, 1 bit RRC signaling can be used to indicate whether it is reserved for idle UEs or connected UEs. If additional RRC signaling is not expected for finalization of D2D WI, DL timing could be used for all types of D2D UEs.
 Proposal 2: For Mode 2 data, DL timing is used for RRC_IDLE UEs, while UL timing is used for RRC_CONNECTED UEs with separate data resource pool. Additional RRC signaling is needed to indicate which type of UEs a Mode 2 data pool is allocated for.
3. Conclusion
In this contribution, the transmission timing of type 2B discovery and Mode 2 data is discussed. Considering the detection complexity, impact to WAN transmission, interference among D2D signal and resource allocation flexibility, we have the following proposals:
Proposal 1: DL timing (T2 = 0 for FDD, T2 = 624Ts for TDD) is used for type 2B discovery and associated D2DSS.
Proposal 2: For Mode 2 data, DL timing is used for RRC_IDLE UEs, while UL timing is used for RRC_CONNECTED UEs with separate data resource pool. Additional RRC signaling is needed to indicate which type of UEs a Mode 2 data pool is allocated for.




















































































