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1. Introduction

In the previous meeting RAN4 reached agreements on the finalization of the V2V WI [1] RRM Core part with a subset of scenarios/features being prioritized. Meantime, many items were left undecided and the discussion was postponed to a later stage. In RAN #73 the revised V2X WID was agreed [2]. In accordance to the new WID, the leftovers of the V2V WI were moved to the V2X WI scope. In this contribution we provide our views on the V2V/V2X RRM synchronization procedures related requirements.

2. Discussion
2.1 Synchronization Source Reselection Impact on Performance

Synchronization source reselection for V2X may have certain impacts on the UE implementation

· UE changes timing and frequency reference
· Certain small amount of time (less than symbol) may be required for the PLL adjustment which may cause some performance degradation.
In order to avoid impacts on the system performance the change of the synchronization source should not be done during the V2V transmission or reception. Otherwise, the V2V transmission may become corrupted (e.g. in case there is noticeable timing/frequency offset between the synchronization sources). Similarly for V2V reception, the packet reception may fail in case UE changes the timing/frequency reference during the packet reception. Assuming that UE may need to perform continuous V2V RX monitoring in each subframe, it may be difficult to avoid the impacts on the demodulation performance. To resolve the issue, the synchronization source reselection can be done during the last symbol of V2V subframes which currently includes gap. Alternatively, UE may be allowed to drop V2V signal reception with certain rate (e.g. 1 subframe interruption).
Proposal #1:
Synchronization source (re)selection (i.e. time/frequency retuning) is done during the last symbol of V2V subframe (during gap period).

2.2 SyncRef UE Synch Source Selection/Reselection

RAN1 discussion on the priorities for different synchronization sources is still ongoing. The final decisions are yet to be made. However, similar to D2D under certain conditions UE may be required to use SLSS synchronization (i.e. synchronization from other UEs). For instance, it may happen when other higher priority synchronization sources are unreliable or unavailable (e.g. OOC scenario).

In order to perform SLSS synchronization source selection/reselection, UE needs to perform SLSS detection and PSBCH decoding. Comparing to the Rel-12/13 design one important change is that the period of SLSS transmission is changed from 40ms to 160ms. The main motivation to increase the period is to avoid overhead due to SLSS transmissions. It is also assumed in RAN1 that overall SLSS synchronization procedure has low priority (“Low priority is given to enhancements to Rel-12/13 SLSS-based synchronization.”) and, most likely, this mechanism will be used as a fallback in case other synchronization sources are unavailable.

The current RAN4 requirements for the ProSe SLSS synchronization source selection / reselection in the OOC scenario are defined as follows:

	The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds … 

Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ -4 dB, provided that the ProSe UE is allowed to drop a maximum of 2% of its ProSe Direct Communication and ProSe Direct Discovery transmissions at the physical layer for the purpose of SyncRef UE selection / reselection


Hence, the current requirements are defined for the 20 sec period with allowed 2% drop rate which corresponds to 40ms duration or equivalently 10 SLSS / PSBCH retransmissions which can be used for estimation. Meantime, the Rel-14 V2V has certain specifics in terms of SLSS detection which may affect the requirements definition.

The period of SLSS / PSBCH transmissions is increased in 4 times from 40ms to 160ms leading to increased SLSS evaluation period. So, under assumption of same SLSS detection performance the following approaches for the requirements definition can be considered:

· Option 1: Scale the Tdetect,SyncRef UE requirements accordingly (e.g. 80 sec)
· Option 2: Increase the possible drop rate (up to 8%)
In general, both approaches may be not very suitable for the V2V communications. The time scale increase is not good for the high speed conditions. For instance, the 20 sec detection period would correspond to the 330m distance change between UEs for the 60 km/h relative speed and 1.5 km for 280 km/h relative UEs speed. So, it may likely happen that during the synchronization procedure the distance between the UEs would substantially increase leading to the receive signal power degradation and thus synchronization may not be achieved. So, increasing the detection time requirements may not be completely justified. Meantime, increased drop rate for up to 8% may results in the overall V2V performance degradation.

In the last meeting there it was pointed out that “In some cases a V2V UE does not need to continuously search for SLSS” [3]. To avoid excessive SL transmission drop it was suggested that “A V2V UE is not allowed to drop sidelink transmissions for the purpose of detection of new Sync Ref UEs if GNSS is (pre)configured to have higher synchronization priority than SLSS-based synchronization and the UE is accurately synchronized to GNSS”.
We agree with the overall intention that UE may not be required to continuously search for SLSS in case UE is already synchronized to higher priority synchronization sources (e.g. eNB based or GNSS based). We would like to note that usually the V2V traffic is periodic and is rather sparse (e.g. up to 4 subframes are occupied for V2V transmission for one UE in 100ms period). So, in the remaining subframes UE can potentially monitor the SLSS transmissions with potentially marginal degradation vs the case of continuous monitoring. Therefore, we think that no SL drop requirements should be specified for the V2V communication under assumption that primary synchronization source is reliable. Meantime, in case the primary synchronization source becomes unreliable UE may be allowed to prioritize the SLSS search. Further discussion on the exact conditions to enable “active” SLSS search may be required. For instance, for the case of eNB based synchronization the cellular link quality (RSRP) may be used as the criteria to trigger increased SL drop rate.
Proposal #2:
In case of UE has reliable synchronization source with higher priority than SLSS, then UE is not allowed to drop SL transmissions for the purpose of SLSS detection. In case of UE has unreliable synchronization source, UE may prioritize SLSS detection.
In the end we would like to note that, the V2V systems may operate on the 6GHz carrier frequency. In order to maintain same resolution in terms of possible TX / RX signal frequency errors the frequency scanning range may need to be increased leading to the increased scanning time. Alternatively, UE may keep the same scanning time at the cost of possible reduction of the frequency scanning range. For instance, it may lead to situations when it may be difficult to perform detection of the independent SLSS synchronization sources with 10ppm initial frequency errors.

Proposal #3:
For the purpose of SLSS detection UE may not be required to detect independent synchronization sources with high initial frequency errors.
2.3 Initiation/Cease of SLSS transmissions
In the previous meetings the following agreements were made on the initiation/cease of SLSS transmissions:

	· Initiation/Cease of SLSS transmission

· eNB based SLSS

· Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized
· GNSS based SLSS

· It should be discussed after RAN1 decision
· SyncRef based SLSS

· Need to evaluate with new DMRS under moderate & high speed


In our view the following requirements for the initiation/cease of SLSS transmissions can be defined:
· eNB-based SLSS: Existing Rel-12 requirements for RSRP measurement period can be reused (TS 36.133 4.5.2.4, 8.10.2.2)
· GNSS-based SLSS: RAN1 has not yet concluded on the GNSS based SLSS conditions and hence RAN4 decision should be postponed.

· SyncRef-based SLSS: The evaluation period requirements should be based on the S-RSRP evaluation periods. In general, the existing 800ms requirements may be too large for the high speed conditions and may need to be tightened. In accordance to the analysis in the companion paper [4], the 480ms period can be used (measurement period + 1).
Proposal #4:
Initiation/Cease of SLSS transmissions
· eNB based SLSS: Reuse Rel-12 requirements

· SyncRef based SLSS: 480ms evaluation period

3. Conclusions

In this contribution, we have provided our views on the V2V/V2X RRM Core requirements related to the synchronization procedures. In summary, we make the following proposals:

Proposal #1:
Synchronization source (re)selection (i.e. time/frequency retuning) is done during the last symbol of V2V subframe (during gap period).

Proposal #2:
In case of UE has reliable synchronization source with higher priority than SLSS, then UE is not allowed to drop SL transmissions for the purpose of SLSS detection. In case of UE has unreliable synchronization source, UE may prioritize SLSS detection.

Proposal #3:
For the purpose of SLSS detection UE may not be required to detect independent synchronization sources with high initial frequency errors.
Proposal #4:
Initiation/Cease of SLSS transmissions

· eNB based SLSS: Reuse Rel-12 requirements

· SyncRef based SLSS: 480ms evaluation period
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