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1 Introduction

In this paper, we would like to discuss the uplink timing alignment regarding to D2D communication.
2 Discussion
According to TS 36.321[1], a timeAlignmentTimer (TAT) is used for control how long the UE considers the Serving Cells belonging to the associated Timing Advance Group to be uplink time aligned. If the TAT expires, the UE regards UL timing as being misaligned. Hence, the UE flushes HARQ buffers for all serving cells and clears uplink grants. RAN1 has given several agreements related with TA as follows:
	RAN1#77 [2]

· 6 bits are used to indicate D2D reception timing adjustment in SA (at least for Mode1), giving values of TA spaced at intervals corresponding to the extended CP length with a cell radius of 100km.

· 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

RAN1#78 [3]

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

· The TA value signaled via SA is the value closest to NTA not more than 4ms before the start of the first transmission of the SA message.


During D2D communication, TAT can expire at any time. According to legacy operation, if TAT expires, the UE may flush the HARQ buffers or release all uplink grants. Hence, it might encounter a problem that the UE may flush the HARQ buffer for D2D data and release uplink grants for D2D communication because D2D communication is accomplished at the UL resource region. As seen in Fig.1, the TAT expires at time index k when the UE is transmitting D2D data in the 3rd D2D grant. In that case, the UE may stop D2D transmission and flush HARQ buffers.
However, because the D2D communication is a UE-oriented communication between two D2D UEs and TA value for D2D communication is already distributed through SA message, it is no problem for UE to receive D2D data during given D2D grant even though TAT expires. Accordingly, it is necessary that the UE keeps the D2D data and continues to transmit D2D data in the 3rd D2D grant.
Therefore, we need to discuss whether it would be useful for UE to continue to send D2D data within given D2D grant though TAT expires during D2D grant period.
[Proposal-1] RAN2 is required to discuss whether it would be useful for UE to continue to send D2D data within given D2D grant though TAT expires during D2D grant period.
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Fig.1 Problem example occurred by TAT expiry
3 Conclusion

In this contribution, we have discussed D2D communication affected by TAT expiry and the following proposals are made.
[Proposal-1] RAN2 is required to discuss whether it would be useful for UE to continue to send D2D data within given D2D grant though TAT expires during D2D grant period.
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