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1
Introduction
In RAN2 #107 meeting, the cell reselection procedure was discussed [1] and some changes will be introduced because of the support of both LTE and NR V2X sidelink with the following agreements:

Agreements on cell reselection: 

1: 
For NR SL controlled by NR Uu, NR Uu can provide the intra-carrier NR SL configuration, the inter-carrier NR SL configuration, and the NR anchor carrier which provides the NR SL configuration.

2:
For NR SL controlled by LTE Uu, LTE Uu can provide the inter-carrier NR SL configuration, the LTE anchor carrier which provides the NR SL configuration, and the NR anchor carrier which provides the NR SL configuration.

3:
Send LS to RAN4 (Cc: RAN1) to check whether LTE Uu can share the same frequency with NR SL and whether NR Uu can share the same frequency with LTE SL.

4:
For LTE SL controlled by NR Uu, NR Uu can provide the inter-carrier LTE SL configuration, the NR anchor carrier which provides the LTE SL configuration, and the LTE anchor carrier which provides the LTE SL configuration.

5:
The following two conditions are needed for UE using cross-RAT configuration:


- UE capability should support cross-RAT configuration;


- UE is authorized to perform based on cross-RAT configuration.

6:
The carrier only providing the anchor carrier configuration should not be prioritized for V2X service during cell reselection.
7:
The cell reselection prioritization rule for the UE camped in LTE Uu should be captured in TS 36.304. The cell reselection prioritization rule for the UE camped in NR Uu should be captured in TS 38.304.

8:
When V2X UE performs cell reselection, for the carriers providing the intra-carrier and inter-carrier SL configuration there is no differentiation in cell reselection.

9:
When V2X UE performs cell reselection, the carrier providing both NR and LTE SL may be prioritized than the carrier only providing NR or LTE SL if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service. If the UE is configured by upper layer to perform only NR V2X, the carrier providing NR V2X may be prioritized.

10:
If more than one carrier has the highest priority, the prioritization among them is left to UE implementation. 
After RAN2#108 meeting, there is an email discussion on cell reselection, however, some of them are not concluded, and there are still other remaining issues for cell reselection. In this contribution, we would like to have a detailed discussion and provide some related proposals.

2
Discussion
As mentioned above, there are some agreements on cell reselection achieved in RAN2 #107 meeting. One of them is that when V2X UE performs cell reselection, the carrier providing both NR and LTE SL may be prioritized than the carrier only providing NR or LTE SL if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service. 

However, the agreement does not consider the case where the UE is not able to find such a carrier providing both NR and LTE SL. This case was discussed in the E-mail discussion [3] and in the E-mail discussion ‘[108#103] [V2X] 38.304, 36.304 running CRs’, but no consensus was achieved. As we replied in the E-mail discussion [3], in such case, it is not appropriate to say LTE SL always has a higher priority or NR SL has a higher priority. Instead, we need to take into consideration the priority of the services which respectively require to be transmitted on LTE SL and NR SL, and prioritize the carrier supporting the SL RAT required by the service(s) with higher priority between LTE SL and NR SL. For example, if the UE has two V2X services to be transmitted with one requiring LTE SL and the other requiring NR SL and the one requiring NR SL service has a higher priority, the UE may consider the carrier supporting NR V2X SL with highest priority. For the other service requiring LTE V2X SL SL, it may only be supported by pre-configuration.
With respect to the comparison between LTE V2X service and NR V2X service, it is feasible because in SA2, the priority in PQI of NR V2X is equivalent to the PPPP of LTE V2X.
Proposal 1: When there are carriers supporting LTE V2X SL only and those supporting NR V2X SL only, but there is no carrier supporting both LTE V2X SL and NR V2X SL and if the UE is configured to perform V2X communication on both SL RATs, the UE may prioritize the carrier which supports the SL RAT required by the V2X services with a higher priority between LTE SL and NR SL.

Besides, RAN2 has agreed to support mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, at least when the mode-2 configuration is provided by the SIB. The main purpose of supporting the mode-2 resource configuration for a given validity area is to reduce the service delay/interruption caused by restarting sensing on the new resource pool. For an idle/inactive UE configured to perform NR SL communication, when it reselects a new cell and find that the SL resource pool(s) provided by the new cell via system information is(are) different from that provided by the last cell, the UE has to restart sensing on the new SL resource pool. It may cause distinct service delay/interruption if the exceptional pool provided by the new cell is relatively too less for the UEs using the exceptional pool simultaneously. Accordingly, during the cell reselection for the UE configured to perform NR SL communication, it is reasonable to consider whether the candidate cells are sharing the same validity area of the current resource pool provided by the serving cell. To be specific, when there are more than one candidate cells that satisfy the cell reselection conditions, and at least one of them is within the validity area of the current resource pool provided by the SIB, the UE should reselect to a cell among the candidate cells having the same validity area. 
Proposal 2: When there are more than one candidate cells that satisfy the cell reselection conditions, and at least one of them is within the validity area of the current resource pool provided by the serving cell, the UE should reselect to a cell among the candidate cells having the same validity area.
In LTE, the anchor carrier configuration is included in the V2X related SIB. For NR, the anchor carrier configuration has also been included in the NR sidelink SIB [3]. In addition, it was agreed that in NR Uu both LTE V2X SIB and NR V2X SIB can be broadcast in on-demand manner. That means the UE will not be able to know the content of the V2X SIBs until it camps on the cell and initiates the RACH.

In details, when the UE wants to perform cell reselection, it is able to know whether there is LTE V2X SIB or NR sidelink SIB in neighbour cell according to SIB1 broadcasted by neighbour cells, but it is not able to know whether there is only anchor carrier configuration if the V2X related SIBs are broadcasted on-demand. 
In RAN2 #107 meeting, it was agreed that the Uu carrier only providing the anchor carrier configuration should not be prioritized for V2X service during cell reselection. But if the V2X SIBs of the neighbour cell are broadcasted on-demand, the UE is not able to determine whether the cell should be prioritized.

Observation 1: If the V2X related SIBs of neighbour cell are broadcasted on-demand, the UE is not able to know whether there is only anchor carrier configuration in the corresponding SIBs. Therefore, it is not able to judge whether the cell should be prioritized for cell reselection.

One possible solution is that this can be left to UE implementation, however, considering that there is no such mechanism to enable the UE to require on-demand SI when the UE is not camped in the cell, it is possible that the UE will select the cell only providing anchor carrier configuration and when it finds there is no dedicated sidelink configuration, the UE performs cell reselection again and camps on other prioritized cell. During the procedure, the UE may not be able to perform V2X sidelink communication and from the perspective of system design, such interruption should be avoided. Therefore, the method of leaving it to UE implementation is infeasible.
Therefore, we propose RAN2 to discuss how to resolve such interruption. Alternatively, we think there can be three options:

Option1: Requiring that if only anchor carrier can be provided, it should be not broadcasted on-demand.

Option2: Adding extra indication in minimum SI to indicate whether the corresponding cell only provides anchor carrier configuration.

Option 3: Adding extra indication in other SI (e.g. SIB3/4) to indicate whether neighbour cells only provide anchor carrier configuration.
Slightly, we think it is not a good idea to limit the network implementation/deployment and Option2/3 seems a better solution.
Both option 2 and option 3 can ensure that no matter whether the V2X SIBs of the neighbour cell are broadcasted on-demand, a UE could judge whether these neighbour cells only provide anchor carrier configuration. In NR, SIB3 and SIB4 contain neighbouring cell related information relevant for intra-frequency and inter-frequency cell re-selections respectively. Considering that option 3 does not impact MIB/SIB1, and the structure of the existing SIB3/4 supports adding cell specific information for cell reselection, option 3 seems more feasible than option 2. 
Furthermore, according to the following agreements on cell reselection: 
	When V2X UE performs cell reselection, the carrier providing both NR and LTE SL may be prioritized than the carrier only providing NR or LTE SL if the UE is configured by upper layer to perform SL communication for both LTE V2X service and NR V2X service. If the UE is configured by upper layer to perform only NR V2X, the carrier providing NR V2X may be prioritized.


the indications on whether neighbour cells only provide anchor carrier configuration need to be defined for each SL RAT (i.e. NR V2X sidelink or LTE V2X sideink).
Proposal 3: Introduce a new indication in SIB3/4 to indicate whether each neighbour cell only includes the anchor carrier configuration for each SL RAT.
3
Conclusion

This paper discusses the remaining issues of cell reselection, and we have the following observation and proposals:
Proposal 1: When there are carriers supporting LTE V2X SL only and those supporting NR V2X SL only, but there is no carrier supporting both LTE V2X SL and NR V2X SL, and if the UE is configured to perform V2X communication on both SL RATs, the UE may prioritize the carrier which supports the SL RAT required by the V2X services with a higher priority between LTE SL and NR SL.

Proposal 2: When there are more than one candidate cells that satisfy the cell reselection conditions, and at least one of them is within the validity area of the current resource pool provided by the serving cell, the UE should reselect to a cell among the candidate cells having the same validity area.
Observation 1: If the V2X related SIBs of neighbour cell are broadcasted on-demand, the UE is not able to know whether there is only anchor carrier configuration in the corresponding SIBs. Therefore, it is not able to judge whether the cell should be prioritized for cell reselection.

Proposal 3: Introduce a new indication in SIB3/4 to indicate whether each neighbour cell only includes the anchor carrier configuration for each SL RAT.
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