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Introduction
In RAN1-82bis it was agreed that GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the V2V UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier. The eNB instructs the V2V UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the UE operates on PC5 V2V. Priority of GNSS or GNSS-equivalent for other cases needs was left FFS.
In RAN1 #83 it was agreed at least reuse priority order SLSS_net with in coverage indicator 1, SLSS_net with in coverage indicator 0, SLSS_oon are reused. A WA was taken back then that priority of SLSS transmitted from in-coverage UE directly synchronized with GNSS or GNSS equivalent with sufficient reliability is the same as that of SLSS_net with in coverage indicator 1.
In RAN1-84bis it was agreed that whether eNB timing or GNSS timing is prioritized can be per carrier cell-specifically configured by the cell on which an UE camps. The carrier that UE camps on can be different carrier other than the carrier that the priority is configured. If the UE does not receive such a configuration, UE selects synchronization source with the same priority order as out of coverage case.
In RAN1-85 it was agreed that the R12 DFB definition is reused. When GNSS is the synchronization reference, DFN is derived from GNSS with details left for RAN2. For other cases, DFN is derived according to R12 behavior. A WA was taken that at least one value is reserved for SLSS ID used for SLSS transmissions from UEs having GNSS as the synchronization reference. It was left FFS whether multiple values need to be reserved. The reserved value(s) of the SLSS IDs is(are) pre-defined. It was agreed that if SLSS/PSBCH is used for the purpose of detecting LTE ITS transmissions, this WA needs to be revisited.
In this contribution, we provide our summary view on the prioritization order of sidelink synchronization sources.
Discussion
Overall we think that timing derived based on GNSS should always be prioritized and accordingly be selected as UE synchronization source unless the UE is configured by the eNB not to do so. We think that in the particular context of R14 V2V and LTE ITS, clustering of UEs into different sync sets is highly undesirable. The basic needs of hearability by everyone in radio vicinity of R14 V2V transmissions basically require that all UEs in mutual listening range follow the same common timing.
In some cases, reliable GNSS reception by the UE is not possible or impeded, i.e. when in a tunnel or in dense urban downtown cores. In other cases, eNB derived timing even if configured may become impossible to use, i.e. when moving out-of-coverage. In consequence, the primary objective of the sync priority order should be that UEs will converge on the same common synchronization source in the vast majority of cases.
It is a first consequence of this design principle that radio resource pools for V2V Tx/Rx must be aligned between UEs in different cells, but also between UEs in different reception conditions.
Another consideration is that eNB derived timing inherently results in a larger Doppler shift for an in-coverage V2V UE attempting to receive the incoming transmission from another V2V UE basing its timing on GNSS. Demodulation performance and link robustness for the general case can be expected best when in both V2V UEs, in-coverage and out-of-coverage, GNSS is used as synchronization resource.
In terms of the prioritization order of sidelink synchronization order, two overall cases need to be distinguished, (1) eNB derived timing is configured, (2) or not.
In our view and according to the above principles, we then recommend the following prioritization order:
(1) The UE is configured by the eNB to use eNB derived synchronization
Follow the eNB  follow an in-coverage UE  follow out-of-coverage UE synced to in-coverage UE  follow any out-of-coverage UE.
(2) The UE is not configured by the eNB to use eNB derived synchronization.
Follow own GNSS (or equivalent)  follow a UE with GNSS-derived timing  follow UE synced to UE with GNSS derived timing
In all other cases, the UE chooses as an “arbitrary” synchronization reference source.
Based on the already existing agreements, a V2V UE will be able to indicate through the SLSS if the synchronization source followed by the UE is eNB derived and if the UE is in-coverage vs. out-of-coverage. Similarly, the reserved value for SLSS ID will indicate if the UE is following GNSS (or equivalent) as synchronization source. It may be beneficial to include a GNSS derived timing flag into PSBCH in order to propagate the GNSS derived synchronization source order for the case where the eNB timing is derived from GNSS.

Conclusion
[bookmark: _GoBack]In this contribution, we provide our summary view on the prioritization order of sidelink synchronization sources. In summary we propose,
Proposal 1:
If a UE is configured to use eNB derived synchronization, then the UE follows the eNB  follows an in-coverage UE  follows out-of-coverage UE synced to in-coverage UE  follows any out-of-coverage UE.
If a UE is not configured to use eNB derived synchronization, then the UE follows own GNSS (or equivalent) timing  follows a UE with GNSS-derived timing  follows a UE synced to a UE with GNSS derived timing.
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