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1 Introduction

In this contribution, we discuss synchronization requirements for NR V2X such as initiation/cease of SLSS transmissions, selection/reselection of NR V2X synchronization reference source.

2 Discussion
Initiation/cease of SLSS transmissions
RAN4 agreed NR SL transmission timing error for GNSS, gNB, eNB and SyncRef UE as timing reference source in the last meeting. 

The requirements of initiation/cease of SLSS transmissions need to be defined for the different timing reference sources. For each timing reference source, we suggest to reuse LTE-V2X as much as possible with same principle for evaluation period of SLSS. 
Proposal 1: Reuse the requirements of initiation/cease of SLSS transmission of LTE-V2X as much as possible with same principle for evaluation period of SLSS.

When gNB is synchronization reference source as Serving cell/PCell, the evaluation period in Table2-1 can be suggested regarding LTE-V2X principle. The yellow highlighted extra number is addressed with it based on Rel-15 NR measurement period.
Table 2-1: Tevaluate,SLSS with NR V2X SL communication
	DRX cycle
	Tevaluate,NR SLSS

[s] (number of DRX cycles

	No DRX
	max(2x200ms, ceil( (5+1) x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(2x200ms, ceil(1.5x (5+1) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( (5+1) x Kp ) x DRX cycle x CSSFintra

	NOTE 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


When GNSS is synchronization reference source, the evaluation period can be reused with gNB case .

When eNB is synchronization reference source as Serving cell/PCell, the evaluation period can be reused with LTE-V2X.

When SyncRef UE is synchronization reference source, the evaluation period can be suggested with 4 times of  SLSS period as LTE-V2X.

Selection/Reselection of V2X Synchronization reference source
RAN1 agreed priority of synchronization reference source.

	· For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.

GNSS-based synchronization
gNB/eNB-based synchronization
•                 P0: GNSS
•                 P1: UE directly synchronized to GNSS

•                 P2: UE indirectly synchronized to GNSS

•                 P3: gNB/eNB

•                 P4: UE directly synchronized to gNB/eNB

•                 P5: UE indirectly synchronized to gNB/eNB

•                 P6: the remaining UEs have the lowest priority.
•                 P0’: gNB/eNB
•                 P1’: UE directly synchronized to gNB/eNB 

•                 P2’: UE indirectly synchronized to gNB/eNB 

•                 P3’: GNSS 

•                 P4’: UE directly synchronized to GNSS 

•                 P5’: UE indirectly synchronized to GNSS

•                 P6’: the remaining UEs have the lowest priority. 
· When GNSS-based synchronization is (pre-)configured, it is also supported to disable the use of P3, P4, P5 by (pre-)configuration (i.e., a UE skips P3, P4, P5 in synchronization reference selection procedure). Details are up to RAN2.


According to the agreement, RAN4 need to define the related selection/reselection requirements. For it, we suggest to reuse LTE-V2X as much as possible with same principle for dropping rate of SLSS transmission. 

Proposal 2: Reuse the requirements of selection/reselection of V2X Synchronization reference source of LTE-V2X as much as possible with same principle for dropping rate of SLSS transmission.

UE capability of number of intra-frequency V2X SyncRef UE performing S-RSRP measurements  is recommended with 3 as LTE-V2X. 
The measurement period is needed to be evaluated with simulation assumption [1].
Related dropping rate is needed to check whether the below values in LTE-V2X can be reused or not.

· When GNSS synchronization reference source is configured as the highest priority
· UE is synchronized to GNSS directly,

· UE shall not drop any V2X SLSS and data transmission
· UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE shall not drop any V2X data transmission
· UE is allowed to drop a maximum of 30% of its SLSS transmissions during 1.6 seconds at SCH Es/Iot ≥0 dB
· In other case
· Same as when serving cell/PCell synchronization reference source is configured as the highest priority
· When serving cell/PCell synchronization reference source is configured as the highest priority
· UE is allowed to drop a maximum of 6% of its V2X data and SLSS transmissions during 8 seconds at SCH Es/Iot ≥ 0 dB
· UE is allowed to drop up to 2 subframes of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed [0.3%] of its V2X data reception during Tdetect,SyncRef UE_V2X
Besides, potential RRM impacts were addressed in last meeting.
· 1. how to choose gNB or eNB as synchronization reference source when they’re in the same priority
· 2. how to choose serving cell as synchronization reference source when multiple active serving cells under the same RAT(NR or LTE) are configured as candidate synchronization reference sources
· 3. how to facilitate the communication between UEs that synchronized to asynchronized synchronization reference sources. 
· 4. RRM impact due to timing misalignment between GNSS & gNB/eNB
For 1st issue, what we consider is whether any impact to network and NR V2X SL operation  occurs or not. If gNB and eNB are synchronized, it does not matter UE to choose gNB or eNB. However, if gNB and eNB are asynchronized, it can be problematic in NR V2X SL operation in case that one UE is synchronized to gNB and another UE is synchronized to eNB. To avoid this problematic situation, it needs for network to inform the synchronization reference source among gNB and eNB in same priority. Another alternative is for UE to choose gNB or eNB corresponding to PCell among gNB and eNB in same priority as synchronization reference source.

· Option 1: Network informs the synchronization reference source among gNB and eNB in same priority.
· Option 2: UE chooses gNB or eNB corresponding to PCell among gNB and eNB in same priority as synchronization reference source.

For 2nd issue, as LTE-V2X, RAN4 do not need to specify how to choose serving cell as synchronization reference source when multiple active serving cells are configured. It is enough just to address serving cell/PCell synchronization reference source is configured. 
For 3rd issue, basically SL communication between UEs which are not synchronized is out of scope in V2X. Therefore, RAN4 do not need to specify for the 3rd issue..
For 4th issue, RAN4 did not consider this issue in LTE-V2X. There is no difference between NR V2X and LTE V2X for this issue. So, RAN4 do not need to specify for the 4th issue. 
Proposal 3: For raised issues in last meeting, we propose as follows.

· how to choose gNB or eNB as synchronization reference source when they’re in the same priority
· Option 1: Network informs the synchronization reference source among gNB and eNB in same priority.

· Option 2: UE chooses gNB or eNB corresponding to PCell among gNB and eNB in same priority as synchronization reference source
· how to choose serving cell as synchronization reference source when multiple active serving cells under the same RAT(NR or LTE) are configured as candidate synchronization reference sources
· As LTE V2X, RAN4 do not need to specify how to choose serving cell as synchronization reference source when multiple active serving cells are configured.
· how to facilitate the communication between UEs that synchronized to asynchronized synchronization reference sources. 
· RAN4 do not need to specify it
· RRM impact due to timing misalignment between GNSS & gNB/eNB
· RAN4 do not need to specify it
3 Conclusion

In this paper, we provided our view on the initiation/cease of SLSS transmission and the selection/reselection of V2X Synchronization reference source based on the last meeting agreement and related LTE-V2X RRM requirements.  The proposals are as follows.

Proposal 1: Reuse the requirements of initiation/cease of SLSS transmission of LTE-V2X as much as possible with same principle for evaluation period of SLSS.

Proposal 2: Reuse the requirements of selection/reselection of V2X Synchronization reference source of LTE-V2X as much as possible with same principle for dropping rate of SLSS transmission.

Proposal 3: For raised issues in last meeting, we propose as follows.

· how to choose gNB or eNB as synchronization reference source when they’re in the same priority
· Option 1: Network informs the synchronization reference source among gNB and eNB in same priority.

· Option 2: UE chooses gNB or eNB corresponding to PCell among gNB and eNB in same priority as synchronization reference source
· how to choose serving cell as synchronization reference source when multiple active serving cells under the same RAT(NR or LTE) are configured as candidate synchronization reference sources
· As LTE V2X, RAN4 do not need to specify how to choose serving cell as synchronization reference source when multiple active serving cells are configured.
· how to facilitate the communication between UEs that synchronized to asynchronized synchronization reference sources. 
· RAN4 do not need to specify it
· RRM impact due to timing misalignment between GNSS & gNB/eNB
· RAN4 do not need to specify it
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