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Discussion and Decision
1
Introduction
Most of the details related to V2V synchronization have already been agreed. In this contribution we discuss final details of timing offset signaling and prioritization of synchronization sources. 
2
Offset between GNSS timing and eNB timing
In the RAN1#86 meeting the following agreement was made [2]:

· 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.

· The offset is in range [0, 1 ms] with the granularity of 1 us.

The agreement can be interpreted from UE point of view so that UE can derive eNB timing by using GNSS timing and applying offset received from eNB. Because of this, the need to align eNB timing to GNSS timing may not need to be considered. Another benefit of this operation is that potential Doppler shift between high speed UE and eNB can be eliminated also in the case that eNB timing is prioritized. Another way of applying offset signaling is that eNB configures GNSS as a timing reference for V2V transmissions and signals also offset between GNSS and eNB timing. Then UEs that do not receive GNSS can deduce GNSS timing from the eNB timing. We think that offset should be applicable in both cases.
If timing offset is configured to indicate timing difference between GNSS and eNB timing, this should be considered also in the SLSS index selection:

· If based on offset signalling, UE deduces eNB timing from GNSS, it selects SLSS index 1 – 167

· If based on offset signalling, UE deduces GNSS timing from eNB timing, it selects SLSS index 168 (offset maybe 0 in this case)

Proposal 1: UE can use the configured timing offset to shift the DFN #0 w.r.t the reference timing derived from GNSS or from eNB. 

Offset signaling means that eNB has knowledge of GNSS timing but does not use it for eNB timing. It is somewhat questionable why eNB would have GNSS receiver if it is not used for synchronization. On the other hand, all the V2V UEs have a GNSS receiver. One option proposed in [3] could be that V2V UEs that receive both GNSS and eNB timing, signal the offset to eNB and eNB distributes the offset to all the UEs in the cell.
Proposal 2: eNB can configure UE to measure and report timing difference between eNB and GNSS timing.
3
Prioritization between eNB and GNSS timing
In the RAN1 email reflector discussion [87-19] on V2V synchronization priorities it was concluded that no changes are made to the synchronization priority in the case that GNSS is (pre)configured as the highest priority synchronization source. When GNSS is prioritized, if in-coverage UE cannot receive GNSS, it uses eNB as the synchronization source and selects SLSS index from range [1, 167] i.e. it indicates eNB timing. Based on agree priority order out-coverage UE that receives this SLSS can use this SLSS as synchronization source even if out-coverage UE can also receive SLSS from UE synchronized to GNSS. Also, when out-coverage UE receives SLSS from in-coverage UE indicating eNB timing, it may think that the current preconfiguration information that defines GNSS as the highest priority synchronization source, is outdated. Because of these issues UEs may unnecessarily select eNB timing in the networks, where GNSS is prioritized. To prevent this, it could be useful to include a bit in the PSBCH to indicate whether GNSS or eNB timing is preferred in the network.
Proposal 3: Consider adding a bit to the PSBCH to indicate whether GNSS or eNB timing is preferred.
4
Conclusions
In this contribution we discussed remaining details of V2V synchronization enhancements and made the following proposals:
Proposal 1: UE can use the configured timing offset to shift the DFN #0 w.r.t the reference timing derived from GNSS or from eNB. 
Proposal 2: eNB can configure UE to measure and report timing difference between eNB and GNSS timing.

Proposal 3: Consider adding a bit to the PSBCH to indicate whether GNSS or eNB timing is preferred.
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