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1. Introduction
In RAN2#95, some agreements are made for the DFN calculation from GNSS as shown below [1]:
	=>  The following formula for DFN calculation from GNSS is used:
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=>  The reference UTC time (Tref) in the above formula is suggested to 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday, December 31, 1899 and Friday, January 1, 1900).

=> Include offset [0, 1 ms] with the granularity of 1 us.


Where offset [0, 1 ms] is configured to shift the DFN #0 w.r.t the reference timing derived from GNSS. In this contribution, we analysis the offset and give our proposal.
2. Discussion
Introducing offset may cause DFN timing difference among UEs which are synchronized with GNSS in the following scenarios.

· In coverage UE and out of coverage UE coexisted.

· UEs belong to different PLMNs

· Asynchronous network
In case of in coverage UE and out of coverage UE coexisted scenario, the timing offset between eNB and GNSS is configured by eNB. GNSS is configured as synchronization source for PC5 carrier. There could be a timing difference between in coverage UE and out of coverage UE, as shown in Figure 1.
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Figure 1. In coverage UE and out of coverage UE coexisted scenario.
In Figure 1, eNB works on carrier 2 and PC5 works on carrier 1. GNSS is the synchronization source on PC5 carrier. V1is an in coverage UE and V2 is an out of coverage UE. V1 is configured by eNB, and DFN calculated by V1 includes the offset informed by eNB. V2 is an out of coverage UE. V2 can’t acquire offset from eNB. Hence, DFN calculated by V2 does not include offset. Figure 2  shows the timing difference between in coverage UE and out of coverage UE. In this case, UEs may not be synchronized even all of them get DFN from GNSS.
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 Figure 2. Timing difference between in coverage UE and out of coverage UE.
Scenario 2 and scenario 3 can be combined to UEs configured by asynchronous eNBs, as shown in Figure 3.

[image: image5.emf]Carrier 1

Carrier 2

GNSS

eNB2

V1

V2

eNB1


Figure 3. UEs configured by asynchronous eNBs.
In Figure 3, GNSS is the synchronization source on PC5 carrier. V1 is configured offset 1 by eNB1, and DFN calculated by V1 includes the offset1. V2 is configured offset 2 by eNB1, and DFN calculated by V2 includes the offset2. Figure 4  shows the timing difference between V1 and V2. In this case, UEs may also not be synchronized even all of them get DFN from GNSS.
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 Figure 4. Timing difference among UEs configured by asynchronous eNBs.
Observation: If including offset in the formula for DFN calculation from GNSS, that will cause DFN timing difference among UEs, and furthermore, affect DFN-based V2X communication among vehicles.
Proposal 1: RAN2 is kindly asked to not include offset in the formula for DFN calculation from GNSS.
For the issue that there are timing difference between eNB-based synchronization and GNSS-based synchronization, we propose all V2X UEs are configured to synchronize based on GNSS on PC5 carrier. Once SLSS mechanism for V2X is completed, this issue will be resolved. 
Proposal 2: All V2X UEs are configured to synchronize based on GNSS on PC5 carrier before SLSS mechanism for V2X is completed.
3. Conclusion 
It is proposed to discuss and capture the following proposals at RAN2:
Proposal 1: RAN2 is kindly asked to not include offset in the formula for DFN calculation from GNSS.
Proposal 2: All V2X UEs are configured to synchronize based on GNSS on PC5 carrier before SLSS mechanism for V2X is completed.
4. References
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