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1 Introduction

RAN1#77 had following agreements:
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:

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.

Besides, RAN1 email discussion [77-18] was triggered by LGE to discuss how to indicate and interpret TA in SA.
In this contribution, we would like to state our view on transmission timing of D2D data, indication of TA in SA and reception timing of data in mode 1. We also discuss the data transmission timing for mode 2 and propose to use DL timing for Mode 2 data transmission.
2 Data transmission timing and TA indication for Mode 1
Our proposal of the transmission and reception procedure can be described by Figure 1. In the figure, TxeNB is the transmission timing at eNB. After propagation delay (Tprop_eNB_UE1) , it arrives at UE1 at RxeNB@UE1, which is the DL reception timing at UE1. UE1 is D2D Tx UE and UE2 is D2D Rx UE. Since SA is transmitted at DL timing, after propagation delay (Tprop_UE1_UE2), SA arrives at UE2 at RxD2D_SA@UE2. The WAN DL timing at UE2 is RxeNB@UE2. If we assume that TA of UE1 is TALTE_UE1, TxLTE_UE1 is the WAN UL timing.
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Figure 1. D2D SA/Data Tx and Rx timing
D2D data transmission timing:
In order to reduce the interference to WAN reception, RAN1 agreed to use UL timing for data transmission for Mode 1. In our understanding, the UL timing does not have to be exactly same as WAN UL timing. The reason is that WAN using normal CP and D2D using extended CP is the typical/normal operation between D2D and WAN, in which the ICI (Inter Carrier Interference) anyway cannot be avoided. ICI needs to be managed by power control or guard band. Therefore, we think keeping exact WAN UL timing for data transmission is not necessary. 

Therefore, we propose that D2D data is transmitted at (WAN DL timing - TA value in SA), so as to reduce the uncertainty of reception at D2D Rx UE side. It is equivalent to set the TA value for D2D data and TA value in SA indication the same.   If  less than 11 bits resolution of TA value is used for D2D data UL timing transmission and TA indication in SA, it is derived from WAN TA value and it is the closest value to WAN TA value. For example, if 6 bit TA value is used for D2D data UL timing transmission, the 6MSB of 11bit WAN UL TA is used and prepended by “00000”. E.g. if WAN UL TA is “11011011001”, the TA value for D2D data transmission, which uses UL timing, is “110110” prepended by “00000”, which results in “11011000000”.
As in Figure 1, TAD2D_UE1 is the TA value used for D2D data transmission, which uses UL timing. 
TA indication in SA:

As we explained above, if 6 bit TA value is indicated in SA, the 6MSB of 11bit WAN UL TA is indicated in SA.
D2D data reception timing:

On the Rx UE, first we propose that reception timing of SA is used as the reference for adjusting the data reception window. Because the timing difference between SA and data is the TA used for D2D data transmission. From Figure 1, we can see that reception timing of SA (RxD2D_SA@UE2) more accurately reflects the relative data reception timing at Rx UE (UE2) than eNB DL timing at UE2 (RxeNB@UE2).
Second, Rx UE should use the TA value indicated in SA and prepend it by “00000” (if 6bit of TA in SA). Then such UE uses the resulted value for adjusting reception window.
Based on above analysis, we have following proposals,
· Same TA value is used for D2D data transmission (when UL timing is used) and TA indication in SA.
· The D2D data reception window is adjusted according to SA reception timing when adjustment is necessary.
3 Data transmission timing and TA indication for Mode 2

For Mode 2 UEs, TA is not always available. Therefore, we propose to use DL timing for Mode 2 D2D transmission. In our understanding, the impact to WAN reception is not that critical, since ICI anyway needs to be managed by power control and/or guard band due to the typical case of different CP length for WAN and D2D transmission. Some evaluation results could refer to our companion contribution [1]. If DL timing is used for Mode 2 D2D transmission, there is no need to indicate TA in SA.
If Mode 1 UEs uses UL timing and Mode 2 UEs uses DL timing for D2D transmission, the arriving time of the signals at Rx UE might exceed normal or extended CP length. Therefore, Rx UE might be not able to receive signal from Mode 1 UE and signal from Mode 2 UE on the same subframe if single FFT is assumed. One solution is to use at least two FFTs at Rx UE side. Another would be mode 1 and mode 2 are always different subframes.
4 Conclusion
In this contribution we mainly discussed data transmission timing and TA indication for Mode 1. Timing for mode 2 is shortly analyzed. Based on those discussions, we would like to propose
· Same TA value is used for D2D data transmission (when UL timing is used) and TA indication in SA.

· The D2D data reception window is adjusted according to SA reception timing when adjustment is necessary.
· DL timing is used for mode 2
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