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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. 
However, there are still some 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] but no consensus was achieved. As we replied in the E-mail discussion, in such s 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 sidelink related SIB. For NR sidelink, although it was not discussed, it is assumed to reuse the LTE design, i.e., the anchor carrier configuration will be included in the NR sidelink SIB. In addition, it was agreed that in NR Uu both LTE V2X SIB and NR sidelink SIB can be broadcast in on-demand manner. That means the UE will not be able to know the content of the 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, but it is not able to know whether there is only anchor carrier configuration if the 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 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 sidelink 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.

Alternatively, it can be left to UE implementation, or set limitation that if it is on-demand broadcasted the SIB should not only include anchor carrier configuration.

Proposal 3: RAN2 to decide how to handle the case where the sidelink related SIBs of the neighbour cell are broadcasted on-demand and the UE is not able to judge whether there is only anchor carrier configuration in the V2X related SIBs.
In RAN2 #107 meeting [1], the usage of exceptional pool was discussed and the following agreement was achieved:
2:
The use cases for UE to apply exceptional pool include the following:


- In NR RRC IDLE/INACTIVE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet.

- In NR RRC INACTIVE, when the UE initiates transition to CONNECTED mode and when mode2 TX resource pool is not configured (same as in NR IDLE).


- When UE does not have sensing results due to a change in the TX pool, e.g. NW changes the TX resource pool (reconfiguration).

That means the UE is supposed to apply the exceptional pool configuration of the target cell during the cell reselection procedure. However, UE may not be able to get the sidelink SIB as soon as it camps on the target cell, i.e., there may be interruption time for cell reselection. 

This issue was discussed in RAN2 for LTE V2X in RAN2 #94 meeting [2] and the following agreements were achieved:

	Agreements: 

· Sync and Rx resource pool configurations for the target cell can be signaled in the handover command.   FFS on the signalling details and UE behaviour (e.g. whether the UE has to acquire the target SIB configuration)

· For mode 1, (exceptional) Tx resource pool configurations for the target cell can be signaled in the handover command.   

· If the (exceptional) Tx resource pool is included with mode 1 configuration into handover command, the UE starts the (exceptional) Tx resource pool from the reception of handover command and continues it while T304 is running

· For idle mode re-selection, it is up to UE implementation to minimize interruption time associated with SIBv2v acquisition.  

· We don’t need to further enhance to handle RLF/HO failure cases

· FFS on what UE behaviour is when using exceptional pool with respect to sensing and resource selection within the pool based on the outcome of RAN1.  If there is a problem we can come back to the exceptional pool discussion.  


However, in NR Uu, if the SIB is broadcasted on-demand, this interruption time cannot be minimized by UE implementation. As illustrated in Figure 1, the UE can only request the on-demand SIB when it camps the target cell.
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Figure 1: Timing of SIBs acquiring

The serious situation can be that the interruption can be maintained from T1 to T3. It is beneficial to optimize the UE behaviour for this case. Alternatively, there can be the following solutions:
Alt1: Serving cell broadcasts the exceptional pool of neighbour cells.

As per the previous agreement, the exceptional pool of target cell should be applied during the cell reselection. Then one possible solution can be that the serving cell broadcasts the exceptional pool configuration of the neighbour cells. By this the UE is able to acquire the configuration in advance and the interruption time can be minimized.

However, the drawback is that it will increase the size of serving cell system information.
Alt2: Applying the configuration of source cell until it gets the configuration of the target cell.
In this solution, the UE keeps applying the configuration of source cell even it camps on the target cell. In details, the UE changes the configuration upon reception of the new configuration from the target cell. Since it is Mode-2 and the UE will select resource based on sensing result, so it is feasible to apply the configuration of source cell when camping on the target cell. Compared with Alt1, it does not change the Uu signal, the impact can be minimized.
Alt3: Applying pre-configuration when the UE is camping on the target cell but not having the SIBs of the target cell.
If it is not acceptable to applying the configuration of source cell when camping on the target cell, another way can be applying pre-configuration when the UE is camping on the target cell but not having the SIBs. But it changes the use case of the pre-configuration. In addition, it may result in frequent configuration change.

As analysed above, the Alt2 has minimum impact.

Proposal 4: In case the sidelink SIBs of the target cell are broadcasted on-demand, and the target cell belongs to a different validity area from the source cell, the UE applies the configuration of source cell until getting the configuration of target cell, in order to minimize the interruption time for cell reselection.
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 sidelink 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: RAN2 to decide how to handle the case where the sidelink related SIBs of the neighbour cell are broadcasted on-demand and the UE is not able to judge whether there is only anchor carrier configuration in the V2X related SIBs.

Proposal 4: In case the sidelink SIBs of the target cell are broadcasted on-demand, and the target cell belongs to a different validity area from the source cell, the UE applies the configuration of source cell until getting the configuration of target cell, in order to minimize the interruption time for cell reselection.
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