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1. Introduction
In RAN1 #84bis meeting, the following enhancements for sidelink synchronization are discussed and no agreement has made [1]: 
R1-163628  Way Forward on SLSS for V2V PC5  Huawei, HiSilicon, Samsung, Sharp, ITRI, CATR, LG Electronics, NTT DOCOMO, Potevio

Proposal:

· For the V2V PC5 SLSS: 

· SLSS ID from GNSS timing can be defined by some reserved value(s) of the SLSS IDs:

· FFS: the detailed reserved value(s) of the SLSS IDs
· Notes: the reserved value(s) of the SLSS IDs can be (pre-)configured or pre-defined

Continue discussion till RAN1#85
R1-163654
WF on V2V and D2D co-existence  
Samsung, Huawei, HiSilicon, Sharp, ITRI

Proposal:

· SLSS should be differentiated between Rel-14 V2V and Rel-13 D2D

· Details FFS

Continue discussion till RAN1#85
R1-163710
Way Forward on V2V PC5 timing
      Huawei, HiSilicon, ITRI, OPPO, CATR, Potevio, NEC, Nokia, ASB, Samsung
Proposal:

· PC5 TTI index/subframe number and frame number are derived from the UTC timing at least when GNSS is the direct synchronization reference for PC5 based V2V transmission

· FFS: how to derive the TTI index/subframe number and frame number

Continue discussion till RAN1#85
In this contribution some enhancements to synchronization mechanism are further discussed.
2. Differentiate SLSS between V2V and D2D
In Rel-12/13 D2D, the reason of introducing the new root indices for D2D PSSS is that D2D synchronization signals will interfere to the synchronization signals of the cellular, especially in TDD system. Similarly, this issue also lies in V2V. The following will analyze whether and how to differentiate the V2V SLSS and D2D SLSS.

For in-coverage vehicle UEs, if eNB configure itself as the synchronization source, in-coverage vehicle UEs can reuse the same SLSS_net (i.e. u=26) as Rel-12/13 D2D to send SLSS with eNB timing. In this case, synchronization signal from V2V UEs will not interfere with D2D UE’s reception of the synchronization signal. So, V2V UE and D2D UE can synchronize to each other’s timing with no interference. However, if eNB configure the GNSS as the synchronization source and in-coverage vehicle UEs still reuse the same SLSS_net as Rel-12/13 D2D to send SLSS with GNSS timing, V2V SLSS will seriously interfere with D2D UE’s synchronization signal. Similarly, for out-of-coverage vehicle UEs, if it relays eNB timing using SLSS_oon (i.e. u=37), it will not interfere with D2D SLSS. While if it sends GNSS timing reusing SLSS_oon, V2V SLSS will seriously interfere with D2D UE’s reception of the synchronization signal. Hence, the essential difference between V2V SLSS and D2D SLSS is mainly because of the introducing of the GNSS synchronization source. So GNSS timing should be differentiated with eNB timing by introducing a new root index or indicated in PSBCH. 
Proposal 1: V2V SLSS with GNSS timing must be differentiated from D2D SLSS by introducing a new root index or indicated in PSBCH using 1 bit for GNSS timing.

3. Further indication for indirect timing

From synchronization source priority in [2],  it can be seen that there are four different synchronization source types that should be indentified:

1. In-coverage UE directly synchronize to eNB timing

2. In or out-of-coverage UE directly synchronize to GNSS timing

3. Out-of-coverage UE indirectly synchronize to eNB timing

4. In or out-of-coverage UE indirectly synchronize to GNSS timing

Based on section 1, if 1 bit has been introduced in PSBCH to indicate the differentiate GNSS timing and eNB timing, the one more bit should be introduced in PSBCH to differentiate direct timing and indirect timing. So, the above four different synchronization sources types can be indicated in PSBCH by 2 bits.

Proposal 2: One more bits should be added in PSBCH to differentiate direct timing and indirect timing.

4. V2V PC5 timing
How to derive the TTI index/subframe number and frame number when GNSS is the direct synchronization reference for PC5 based V2V transmission should be decided.
A simple scheme is to create a one-to-one correspondence relationship between the receiving absolute UTC timing and TTI index/subframe number and frame number. UTC timing is a time measurement system which is based on atomic time with seconds long and is close to the universal time as close as possible. However, DFN is made up of two parts which include 10 bits frame number and 4 bits subframe number. So, the first UTC timing should be accurate to millisecond and then the frame number and the subframe number can be acquired by using millisecond level absolute UTC timing module 10240. For example, the first UTC timing is converted to X ms and then the frame number equals 
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 and the subframe number equals the unit’s digit of the value of
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For an in coverage UE, if eNB configures it to synchronize to GNSS timing, it will derive DFN from UTC timing which is most likely not align to the SFN obtained from eNB timing. When this UE communicates using DFN, it is bound to interfere to the receiving of eNB. So in our opinion, when UE is under the coverage of eNB, it should prior to be configured to align to eNB timing.
Proposal 3: UTC timing is converted to millisecond level and then module 10240 to derive TTI index/subframe number and frame number.
Proposal 4: The eNB timing is prior to be configured for in-coverage UE in order to avoid interference.

5. Conclusions

In this paper UE-to-UE time and frequency synchronization enhancement based on R12/13 D2D synchronization is discussed. We suggest the following: 
Proposal 1: V2V SLSS with GNSS timing must be differentiated from D2D SLSS by introducing a new root index or indicated in PSBCH using 1 bit for GNSS timing.
Proposal 2: One more bits should be added in PSBCH to differentiate direct timing and indirect timing.
Proposal 3: UTC timing is converted to millisecond level and then module 10240 to derive TTI index/subframe number and frame number.
Proposal 4: The eNB timing is prior to be configured for in-coverage UE in order to avoid interference.
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