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1. Introduction

In the RAN1#77 meeting, the following agreement was made for SA and D2D data transmission timing [1].
	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


Moreover, the following agreement was also made for D2DSS/PD2DSCH and discovery transmission.
	Agreement:

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


In this contribution we share our views on the FFS parts of D2D transmission timing.
2. Discussions
2.1. Data transmission timing for mode 2 communication in coverage case
For mode 2 we should discuss whether DL timing or UL timing is applied. Mode 2 communication can be applied to both RRC_Connected UEs and RRC_Idle UEs, although the fact that RRC_Idle UEs do not know the timing advance (TA) should be taken into account. We can consider two alternatives as follows:

Alt. 1: All Mode 2 UEs follow DL timing [2], [3]
Alt. 2: RRC_Connected UEs follow UL timing and RRC_Idle UEs follow DL timing [4]-[6].

Alt. 1 is simpler than Alt 2, because Mode 2 UEs always follow DL timing regardless of the TA value. However, from the WAN protection point of view, D2D signals from RRC_Connected UEs cause interference to WAN signals, making it difficult to multiplex them.
On the other hand, with Alt. 2, interference from D2D signals can be minimized, because WAN signals can be multiplexed with D2D signals transmitted from RRC_Connected UEs in the frequency domain. However, Mode 2 communication signals for both RRC_Connected UEs and RRC_Idle UEs cannot be multiplexed in the frequency domain due to the different reception timings.
In the last meeting we agreed on 6-bit TA in SA for D2D communication for Mode 1 and Mode 2 (initially proposed in RAN1#77 [1]). According to this agreement, 6-bit TA is applied to adjust reception window for the reception of D2D communication data signals. This means that both UL timing and DL timing can be used for D2D communication. Therefore, we believe that we should focus on WAN protection for Mode 2 communication, i.e., RRC_Connected UEs and RRC_Idle UEs transmit D2D signals in UL timing and DL timing, respectively.
Proposal 1:

· For Mode 2 communication, 
· For RRC_Connected UEs, the transmission timing for Mode 2 communication should follow the UL timing.
· For RRC_Idle UEs, the transmission timing for Mode 2 communication should follow the DL timing.
2.2. Transmission timing for type 2B discovery
In the RAN1#76 meeting, a working assumption was made for D2D transmission timing as follows:

	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: 

· HW, HiSi, Telecom Italia, ZTE, Orange, E///, Fujitsu, DT, 

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

· ALU, ASB, E///, LGE, ITRI, GDB, IDC, Samsung, 

· 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


According to the above working assumption, it is still FFS what is the optimum value of the transmission timing offset parameter T2 for type 2B discovery.
Regarding whether RRC_Idle UEs can transmit type 2B or not, RAN2 has already agreed that only RRC_Connected UEs can transmit type 2B discovery signal [7], [8]. Therefore, we can assume that those UEs have active timing advance (TA). In the last meeting, the following two alternatives were proposed:

1. UL timing [9]
2. DL timing [2]-[6], [10]-[13]
3. Configurable between UL timing and DL timing [14]
Table 1 shows the pros and cons of each alternative:
Table 1: Pros and cons of each alternative

	
	UL timing
	DL timing
	Configurable

	Pros
	· Interference to WAN signal can be reduced.
	· RRC_Idle UEs can receive both type 1 and type 2B discovery signal.
· Type 1 and type 2B transmit pools can be FDMed.
	· There is the flexibility for the network implementation.

	Cons
	· Additional reception timing adjustment is needed to receive discovery signal.
	· Interference to WAN signal is large.
	· If UL timing is configured, additional reception timing adjustment is needed to receive discovery signal.


For Alt. 1, because UEs always transmit discovery signal in UL timing, the discovery signal can be multiplexed with WAN signals in the frequency domain. However, receiver UEs don’t know the TA of the transmitter UE, which must be acquired by the receiver UEs through FFT operations. The UE complexity becomes higher due to the implementation of this additional FFT window. 
For Alt. 2, the discovery signals can be received by UEs configured with both type 1 and type 2B. This is a simple solution, because the transmitter UEs always transmit discovery signals in DL timing. In this case, the interference level to WAN signals can be reduced. However, in the last meeting we agreed that the transmission bandwidth of the discovery signal is narrow (2PRBs) and the gap is 1 symbol. Therefore, the ISI/ICI level is limited. 
Alt. 3 is a compromised approach for transmission timing. However, it has the same disadvantage as Alt. 1 if UL timing is configured. 
Therefore, considering the timeframe of Rel-12 work, we should select a simple solution, i.e. DL timing.
Proposal 2:

· The transmission timing of the type 2B discovery signals is DL timing.
2.3. Transmission timing for D2DSS when type 2B discovery is configured
As captured in [1], the D2DSS transmission timing follows the DL timing; however, when type 2B discovery is configured, it was agreed in RAN1#77 that the UL timing can also be applied as an exceptional case. In our view, in the light of later agreements (as explained in the previous section), DL timing is preferred for type 2B discovery signal transmission as well. Therefore, we propose:
Proposal 3:
· DL timing is applied to D2DSS for type 2B discovery.
3. Conclusion
In this contribution, we propose
Proposal 1:

· For Mode 2 communication, 
· For RRC_Connected UEs, the transmission timing for Mode 2 communication should follow the UL timing.
· For RRC_Idle UEs, the transmission timing for Mode 2 communication should follow the DL timing.
Proposal 2:

· The transmission timing of the type 2B discovery signals is DL timing.
Proposal 3:
· DL timing is applied to D2DSS for type 2B discovery.
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