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1. Introduction
In the RAN1#85 meeting, RAN1 has the working assumption that V2V SLSS/PSBCH periodicity is set to 200ms [1]: 
	· Working assumption: V2V SLSS/PSBCH periodicity is 200 ms.

· If it is agreed that SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this working assumption needs to be revisited.


However, in LTE D2D/V2V, the DFN periodicity is 10240ms, which can’t be exactly divided by 200ms, thus it is impossible to locate the SLSS/PSBCH by the existing SLSS/PSBCH calculating approach. 

This paper will address issue and give several solutions regarding the problem above. 
2. Discussion
In R12/13 D2D, the in-coverage UE retrieve the DFN according to the SFN of eNB, the out-of-coverage UE retrieve the DFN according to the DFN broadcasted by other UE’s PSBCH, or the UE generates the DFN on its own. And then the UE calculates the synchronization subframe number as per the DFN, DFN subframe number and the offset based on the formula: (10*DFN + subframe number) mod 40 = syncOffsetIndicator. In R12/13 D2D, the synchronization periodicity is 40ms, thus DFN periodicity 10240ms can be exactly divided by 40ms, and then after 10240ms, the UE still can calculate the synchronization subframe based on the formula. 
However, in the last RAN1#85 meeting, RAN1 analysis the message generation rationale and came to a working assumption that V2V SLSS/PSBCH periodicity is 200ms. Since 10240ms can’t be exactly divided by 200ms, thus after 10240ms, the UE can’t calculate the synchronization subframe due to the current D2D mechanism. 
Below we give a figure to illustrate how the problem occurs. We assume that the first synchronization period start from the DFN#0, subframe#0, so since 10240 mode 200=40, then the last 40ms in the first DFN period will compose the next synchronization period with the first 160ms of the next DFN period. That is to say, in the second DFN period, the synchronization period has a 160ms offset compared to the first DFN period. 
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Figure 1 synchronization RF offset in two DFN period (1024 RFs)
In this paper, we will provide some solutions for resolving the problem above. 
Solution 1: define VFN, which periodicity is the lowest common multiple of 10240ms and 200ms

In this solution, we first define a new frame number, VFN, which is the vehicle frame number, and we have the synchronization period, 200ms.
We assume that Y is the lowest common multiple of synchronization period and the DFN period, since in the last RAN1#85 meeting, RAN1 came to a working assumption that the synchronization period is 200ms, then Y= [200, 10240]=51200ms. 

Thus the formula of VFN periodicity is:
Y= [200ms, 10240ms] = 51200ms
And the VFN is an integer from 0~4, which increments by one when the SFN wraps around.
Then the V2V synchronization subframe can be calculated by the following formula:
(10240*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
or

(40*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
According to the above formula we can get the correct synchronization subframe, which includes SLSS/PSBCH. In MIB-SL, the VFN shall be included to be sent to the receiving UE. Figure 2 illustrates how the VFN approach works.
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Figure 2 illustration of VFN approach (5120 RFs)
Solution 2: use absolute time
We set an absolute reference time (e.g. UTC time) as the starting time of the first synchronization periodicity. Thus the formula for synchronization subframe is:
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Tcurrent is the current UTC time, and Tref is the reference UTC time. The unit of Tcurrent and Tref is ms.
But in this solution, when the UE can’t retrieve Tcurrent, e.g. the UE doesn’t have GNSS module, or the UE can’t connect to the eNB to retrieve time in SIB16, solution 2 won’t work. 
Proposal : RAN2 is kindly asked to discuss the above issue and take into account solution 1:

· Define VFN, an integer from 0~4, which increments by one when the SFN wraps around, and its periodicity is 51200ms

· the V2V synchronization subframe can be calculated by the following formula:

(10240*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
or

(40*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
3. Conclusion
In this contribution, we introduced the problem caused by misalignment between SFN period and synchronization period: since 10240 can’t be exactly divided by 200ms, the UE can’t calculate the correct synchronization subframe. And we gave two solutions to resolve this problem. After the above analysis we can exclude the solution 2 since in some cases it won’t work. Hence we suggest discussing the issue and taking into account solution 1:
Proposal : RAN2 is kindly asked to discuss the above issue and take into account solution 1:

· Define VFN, an integer from 0~4, which increments by one when the SFN wraps around, and its periodicity is 51200ms
· the V2V synchronization subframe can be calculated by the following formula:

(10240*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
or

(40*VFN + 10*DFN + subframe number) mod 200 = syncOffsetIndicator
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