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1 Introduction
When Public Safety UEs communicate out of coverage, it is important that they are properly synchronized. This is achieved through Prose Direct Synchronization procedures captured in section 5.10.7 of 36.331. A UE out of coverage may select another UE as its synchronization reference, or SyncRef UE. While there is a defined procedure to select a SyncRef UE, there is no procedure for reselection. Because of the importance of keeping UEs synchronized we think this procedure needs to be specified. In this contribution we introduce this procedure and explain its necessity.
2 Discussion
In this contribution we focus on reselecting a SyncRef UE when the UE is out of coverage. In 36.331 section 5.10.7.6 selection of SyncRef UE is described, but the re-selection process is not described. 
The agreed synchronization procedure defines a priority ranking among candidate SyncRef UEs based, e.g., on whether a candidate SyncRef UE inherits synchronization from an eNB or not. However, the agreed synchronization procedure does not specify reselection criteria among potential SyncRef UEs that have the same priority in the agreed ranking. 

Simulations in RAN1 [1, 3] show that the synchronization stability performance is largely sensitive to the choice of parameters that determine the resynchronization procedure.

We also note that an RSRP measurement procedure including L3 filtering has been specified for the purpose of triggering sidelink synchronization signals (SLSS) transmission.
2.1 Numerical Results and Analysis
As radio conditions change it is important for a UE to timely reselect the SyncRef UE. If the selection criterion to always pick the strongest candidate SyncRef UE as the SyncRef UE is used it will lead to synchronization instability. For example there could be ping-ponging where a UE switches back and forth between using two UEs as its SyncRef UE. But if a new SyncRef UE is selected very seldom, the UE might lose synchronization which is also detrimental for performance. It is clear that a suitable trade-off needs to be found. A stable synchronization protocol is essential considering the Out of Coverage Public Safety use case and we see potential risks in leaving such details to UE implementation since a bad implementation would not only harm that UE but potentially many UEs aiming to use this UE as SyncRef UE.
In [1] this topic is investigated. Various filtering coefficients and hysteresis thresholds are tested to investigate the impact on the UE’s ability to select the correct synchronization source. The results show that a filter coefficient of 1/8 and a hysteresis threshold of 9 dB give the best performance. From the results, it is clear that a hysteresis threshold is beneficial and should be added to the evaluation of SyncRef UE.
In Figure 1 we have performed simulations to investigate the estimated S-RSRP deviation from the true S-RSRP value. The estimation is based on a linear average over the power contributions (in [W]) of the resource elements that carry DMRS associated with PSBCH, within the central 6 PRBs of the applicable subframes and over a period of 200ms, according to the definition in 36.214. We investigated two scenarios with different channel models/mobility at a carrier frequency of 700 MHz. Various L3 filter decay coefficients a={1, 1/4, 1/8, 1/16} have been compared.
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Figure 1 – EPA 3km/h 




 Figure 2 – ETU 60 km/h
In Figures 1 and 2 we can see that for filter coefficient 1/8 the maximum S-RSRP is about +/- 4.5 dB from its true average value. This means that a hysteresis threshold of 9 dB would almost completely avoid the risk of a UE going back and forth between using two UEs as its SyncRef UE (i.e. ping-pong). However, we believe that the Operators should be able to configure the optimal hysteresis and filtering parameters based on their deployment, as part of the UE preconfiguration.
With this hysteresis threshold it is possible to tune when a UE reselects a SyncRef UE. A new SyncRef UE should only be chosen if there is a candidate SyncRef UE which is hysteresis threshold dB stronger than the current SyncRef UE. If the current SyncRef UE becomes too weak, a new SyncRef UE should be chosen. Also in this case it would be beneficial to use a hysteresis threshold, so a new SyncRef UE should be chosen if the current SyncRef UE is hysteresis threshold dB weaker than the absolute value syncTxThresOoC.
Based on the above we propose to specify in 36.331 additional details about the reselection of a SyncRef UE, based on similar L3 procedure on S-RSRP as the one already specified for triggering SLSS transmission. 
Proposal 1 Add L3 filtering and hysteresis threshold to the SyncRef UE reselection procedure in case the candidate SyncRef UEs have same priority.

Proposal 2 The decaying factor and hysteresis thresholds are part of the UE preconfiguration.

A CR implementing our proposals can be found in [2].
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Add L3 filtering and hysteresis threshold to the SyncRef UE reselection procedure in case the candidate SyncRef UEs have same priority.
Proposal 2
The decaying factor and hysteresis thresholds are part of the UE preconfiguration.
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