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1. Introduction
In RAN4 #92 meeting, RAN4 had some initial discussion on selection and reselection of V2X synchronization resource. And a WF [1] was approved in which the following agreements on synchronization were reached.
	· Selection/Reselection to SyncRef UE
· Study detection time of SyncRef UE with followings
· Related simulation assumptions for alignment
· Frequency carrier : 5.9GHz(n47)
· Maximum relative velocity = 260km/h
· SL SCS = 15kHz/30kHz/60kHz 
· Frequency offset = 0ppm, 0.1ppm
· Propagation condition = AWGN, TDLC30-1400
· Other Channel is not precluded(down selection will be done in next meeting)
· Companies are welcome to provide simulation assumptions and initial simulation results in next meeting.
· Study dropping rate of SL for selection/reselection
· Selection/Reselection to gNB or eNB in EN-DC or NE-DC
· Study potential RRM impact for following sub-bullets from RAN4 perspective 
· how to choose gNB or eNB as synchronization reference source when they’re in the same priority, and 
· 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
· how to facilitate the communication between UEs that synchronized to asynchronized synchronization reference sources. 
· Depending on RAN4 conclusions, RAN4 will inform other WGs if spec. impact to other WGs is identified
· Initiation/cease of SLSS transmission
· When NR serving cell is used as synchronization reference source, evaluation time is [X] times of NR intra-frequency measurement time. 
· Study RRM impact due to timing misalignment between GNSS & gNB/eNB


In this contribution, we have some discussion on synchronization related requirements and give our proposals. 
2. Discussion
RAN1 had an email discussion on synchronization priority rules after RAN1#98bis meeting, and RAN1 reached the following agreements about priority rules and the related LS [2] was sent to RAN4:
	· 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.
· Send an LS to RAN2/4 to inform this agreement.


RAN1 has reached the consensus on the priority of synchronization resource, and UE should have the capability to select or reselect to other synchronization resource when the higher priority synchronization resources are unreliable or unavailable. In order to perform S-SSB synchronization resource selection/reselection, UE needs to perform S-SSB detection. Similar to LTE V2X design, the period of S-SSB for all SCS is 160ms.
	Agreements in RAN1#98 meeting:
· 160ms is supported as the S-SSB periodicity for all SCS.


The current RAN4 requirements for LTE V2X SLSS synchronization source selection/reselection are specified in two sets of dropping requirements. One is that the UE is allowed to drop a maximum of 30% of its V2X data and SLSS transmissions during 1.6s of SLSS detection time, and the other is that the UE is allowed to drop a maximum of 6% of its V2X data and SLSS transmissions during 8s of SLSS detection time. Either set of requirement means that 3 SLSS periodicity equivalently can be used for estimation. Regarding NR V2X S-SSB detection requirements, we think RAN4 can use the requirement for LTE V2X SLSS synchronization source selection/reselection as starting point to discuss selection/reselection of synchronization source for NR V2X.
Proposal 1: RAN4 should use the requirements for Rel-14 V2X synchronization source selection/reselection as the starting point to discuss the requirements of selection/reselection of synchronization source for NR V2X.
In Rel-14 LTE V2X, it was agreed that UE is not required to drop any V2X SLSS and data transmission for purpose of selection/reselection to the SyncRef UE when UE is configured GNSS as the highest priority. 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. gNB/eNB based or GNSS based). Therefore, we think that the similar mechanism should be used when UE is synchronized to the highest priority synchronization reference source, and no SL drop requirements should be specified for the V2X communication under assumption that the synchronization source is reliable. 
Proposal 2: In case of UE synchronized to the highest priority synchronization resource, then UE is not allowed to drop any V2X S-SSB and data transmission for purpose of selection/reselection to the SyncRef UE.
On top of dropping rate requirement, in last meeting, we had some discussion on how to choose the synchronization reference source when they are in the same priority, e.g. gNB and eNB are both configured as the highest priority or multiple active serving cells under the same RAT. In my understanding, UE should select the synchronization reference source based on UE implementation, for example, SL-RSRP can be used as criteria to select the synchronization reference source. 
Proposal 3: When there are two or more references of a same priority to be selected as the highest priority, the UE should select reference based on UE implementation (e.g., SL-RSRP).
The last issue is about the RRM impact on timing misalignment between GNSS and gNB&eNB, according to RAN1’s agreement, GNSS or gNB/eNB can be both configured as the highest priority. However, there is some problem of timing misalignment when UE is configured with different timing reference sources for Uu and sidelink operation in a licensed carrier. In coexistence scenarios, the network can configure the UE to follow the timing of gNB for WAN services and to follow the timing of GNSS for sidelink communication. If the timing of gNB misaligns with the timing of GNSS, as illustrated in figure 1 below, it will cause the resource overlapping between Uu and sidelink. And the RRM requirement impact shall be considered when the timing reference of GNSS and gNB misalign. In such case, depends on the priority of WAN service and SL communication, UE may drop either Uu service immediately after SL slot or SL communication immediately before Uu service and the related interruption requirement should be defined.


Proposal 4: In coexistence scenarios, the RRM requirement impact shall be considered when it exists timing alignment between gNB for WAN services and the timing reference for sidelink communication.
3. Conclusion
In this contribution, we have some discussion on synchronization related requirements and give our proposals as follows:
Proposal 1: RAN4 should use the requirements for Rel-14 V2X synchronization source selection/reselection as the starting point to discuss the requirements of selection/reselection of synchronization source for NR V2X.
Proposal 2: In case of UE synchronized to the highest priority synchronization resource, then UE is not allowed to drop any V2X S-SSB and data transmission for purpose of selection/reselection to the SyncRef UE.
Proposal 3: When there are two or more references of a same priority to be selected as the highest priority, the UE should select reference based on UE implementation (e.g., SL-RSRP).
Proposal 4: In coexistence scenarios, the RRM requirement impact shall be considered when it exists timing alignment between gNB for WAN services and the timing reference for sidelink communication.
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