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1 Introduction
In RAN#73, the Rel-14 V2V WI [1] was approved as completed, and the objectives of Rel-14 V2X WI [2] are updated to cover the leftover objectives that were not finished in V2V WI, besides the original V2X objectives. 
In RAN4, the V2V WI was closed in RAN4#80, based on the WF [3]. Due to late availability of RAN1/2 agreements, RAN4 focused to define RRM requirements for the specific scenario of dedicated carrier stand-alone V2V operation with GNSS as sync source. All the remaining V2V RRM issues are expected to be discussed in V2X WI together with V2X specific RRM issues. 

Since in V2V WI, UE TX timing requirements are only defined for when GNSS is used as sync source, UE TX timing is clearly one of the open issues that needs to be addressed at least for V2V. In this paper, we will provide our views on UE transmit timing for V2X.
2 Discussion
GNSS
When GNSS is used as sync source, the UE TX timing requirements have been agreed as below in [3].

	· UE transmission timing
· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 

· TA : NTA,SL =0

· TE : +/- 12 Ts 


It is clear that when determining the time advance, NTA,SL should be assumed as zero. However, based on offline discussions during RAN4#80, it may not be clear what UE should assume for NTA,offset. NTA,offset is set to a constant value to allow UL-DL switching in a TDD cell, and in our view there is no need for UE to apply this it when UE is the dedicated carrier stand-alone operation. However, some companies mentioned that since Band 47 is a TDD band, the constant time advance should apply also in such as case. Since all V2V UEs should assume the same time advance to better communicate with each other, we think it is necessary for RAN4 to clarify whether the constant time advance NTA,offset applies for the dedicated carrier stand-alone operation.
Proposal 1: RAN4 to clarify whether the constant time advance NTA,offset applies for the dedicated carrier stand-alone operation.
Another issue related to the UE TX timing when GNSS is used as sync source is the shift of DFN. In [4], RAN1 mentioned the following agreement. If the SFN shift is introduced, RAN4 should consider it in the related UE TX timing requirement. In our understanding, however, the introduction of DFN is under discussion in RAN2 as RAN2 will further study the use case of the shift, so we think RAN4 should wait for the RAN2 decision before discussing the RRM impact due to DFN shift.

	RAN1 has discussed V2V synchronization based on GNSS. RAN1 observed the potential benefit of (pre)configuring an offset to shift the DFN #0 w.r.t the reference timing derived from GNSS. RAN1 assumes that RAN2 will decide whether this feature will be included in the outcome of V2V WI.

RAN1 observed that the offset could be in range [0, 1 ms] with the granularity of 1 us.


In RAN4#80 there were also discussions related to the handling of timing misalignment between GNSS and WAN, and in our view, the issue is related to the DFN shift, so the discussion should also take place when DFN shift is clear.
Proposal 2: RAN4 to wait for the RAN2 decision before discussing the RRM impact due to DFN shift.
The side condition for UE TX timing requirements when GNSS is used as sync source has also been discussed in RAN4#80 but without conclusion. In our understanding, it is necessary to define side condition because for one hand, it is impossible for UE to meet the timing requirements when GNSS signal level is poor, and on the other hand, UE timing performance should also be guaranteed with reasonable GNSS signal level. The exact condition can be further discussed, but the minimum signal level defined in TS36.171 could be used as a starting point.

Proposal 3: RAN4 to define side condition for UE TX timing requirements when GNSS is used as sync source based on GNSS received signal level.

eNB

It is already agreed in V2V WI that when eNB is used as the sync source existing UE TX requirements will be re-used.

SLSS

When SLSS is used as sync source, existing requirement for D2D is 24Ts, but some companies are concerned whether it can be re-used due to high speed. If we consider 2 vehicles moving in opposite direction and each at the speed of 250km/h, the relative speed will be 500km/h. This is challenging scenario for UE to track each other, in particular there could be significant change in the Doppler shift. 

However, some companies mentioned in RAN4#80 that high speed scenario is not a design target of SLSS, so the SLSS related requirements do not have to be adjusted for high speed. We think RAN4 should reach a common understanding on this issue, and may send LS to RAN1 if necessary. In case SLSS is expected to work in high speed, we think RAN4 needs to evaluate the UE tracking performance when SLSS is used as sync source in high speed. Detailed simulation assumptions should be also agreed.

Proposal 4: If SLSS is expected to work in high speed scenario, RAN4 should evaluate the UE tracking performance in high speed condition. 
Above discussions are for V2V, and so far we think the requirements defined for V2V could be re-used for V2P and V2I/N. However, as the discussions on V2P and V2I/N are still in early phase in RAN1, we don’t see any need for RAN4 to make any conclusion at this stage.
3 Conclusions 

In this paper, we discussed the UE TX timing requirements for V2V. Specifically, we have the following proposals.
Proposal 1: RAN4 to clarify whether the constant time advance NTA,offset applies for the dedicated carrier stand-alone operation.

Proposal 2: RAN4 to wait for the RAN2 decision before discussing the RRM impact due to DFN shift.
Proposal 3: RAN4 to define side condition for UE TX timing requirements when GNSS is used as sync source based on GNSS received signal level.
Proposal 4: If SLSS is expected to work in high speed scenario, RAN4 should evaluate the UE tracking performance in high speed condition.  
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