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1	Introduction
In the RAN2#104 meeting during the NR V2X study phase, the following agreements has been reached regarding the support of SL communication based on the different RRC states of the UE:
Agreements
1:	NR V2X sidelink communication is supported for all RRC_CONNECTED UEs, RRC_IDLE UEs and RRC_INACTIVE UEs (if supported). A UE in RRC_INACTIVE (if supported) performs V2X sidelink communication following the same way as RRC_IDLE UEs, i.e. using cell-specific configurations included in SIB.

Further, in the last RAN2#107bis meeting, this topic was discussed, and the following agreements were reached:
Agreements on SLRB configuration and UE state transition: 
1: 	When UE performs state transition, the mapping between PC5 QoS profile and SLRB should follow the SLRB configurations of the new UE state. FFS for the UE behavior before the acquisition of new configuration.

However, one part that still need a further discussion is how the SL communication is handled when there is a UE RRC state transition e.g., from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE and vice versa. In this contribution, we will discuss the remaining FFS and possible solutions to handle such use case in order to guarantee the correct operations of the SL connectivity.
[bookmark: _Ref178064866]2	Discussion
In NR, sidelink transmissions can be performed by the UE regardless of their RRC state. Nevertheless, the way how the SL transmission is performed is different whether the UE is in RRC_CONNECTED or in RRC_IDLE/RRC_INACTIVE. In fact, when the UE is in RRC_CONNECTED the SL UE-specific configurations are provided via dedicated RRC signalling by the NG-RAN node. In case of UEs in RRC_IDLE/RRC_INACTIVE, instead, the SL communication should be performed according to the cell-specific SL configuration provided by the NG-RAN node broadcasted via system information (i.e., it is still under discussion what kind of SIBs are needed for NR SL). However, at the moment there have been no discussion on how the UE should handle the SL operations when its Uu RRC state change.
[bookmark: _Toc24061527]How the UE should handle the SL operation when its Uu RRC state change is still unclear
According to this, a possible example is when a UE in RRC_CONNECTED, with an ongoing SL transmission is sent in RRC_IDLE (or RRC_INACTIVE) if e.g., no packets transmissions and/or reception happens over the Uu interface for a certain time period. In such a case, if no sidelink radio resource configurations are provided previously via SIB, the UE upon entering in RRC_IDLE/RRC_INACTIVE is force to trigger the RRC setup (or RRC resume) procedure to enter again in RRC_CONNECTED and ask the network to provide the sidelink resource configuration (to be used while in idle or inactive state) via RRC dedicated signalling. This of cource will cause an unwanted ping pong effect for the SL UE that needs to repeatedly switches between RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE if e.g., no Uu traffic and (type 1) configured grant or mode 2 RA is adopted for sidelink.
[bookmark: _Toc24061528]During the RRC state transition, the SL UE may need to repeatedly switch between RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE, if no sidelink radio resources are configured previously via SIB (or those provided are not valid anymore).
In normal Uu operations, the NG-RAN is aware on when the UE has no uplink or downlink traffic over the Uu interface and, based on the value of the inactivity timer stored at the NG-RAN node. Usually, when the inactivity timer expires, the NG-RAN sends an indication to the UE by sending him in RRC_IDLE since is a waste of radio resources to keep such UE in RRC_CONNECTED if no Uu transmissions are ongoing. 
Taking this into consideration, a possible solution to overcome the issues described above would be that the NG-RAN, upon the expiring of the inactivity timer, keeps the considered UE still in RRC_CONNECTED since the SL transmission that is ongoing are for e.g., low latency, public safety, or any other high priority service. In such a case, the NG-RAN node will configure a new inactivity timer to infinity (or a sufficiently large value in order to not send the UE to RRC_IDLE). Therefore, we propose:
[bookmark: _Toc24061524]The NG-RAN node, upon the expiring of the inactivity timer and if the ongoing SL operations of the interested UE are mapped to a high priority traffic (e.g., public safety, warning message, URLLC), keeps the UE in RRC_CONNECTED and sets the inactivity timer to infinity.
Of course, keeping the UE in RRC_CONNECTED even if the ongoing SL operations of the interested UE are mapped to a high priority traffic is not always possible due to lack of radio resources or network load. In such a case, upon the expiring of the inactivity timer the only solution would be to send the UE in RRC_IDLE regardless on the ongoing SL type of traffic. 
[bookmark: _Toc24061529]Even if the ongoing SL operations of the interested UE are mapped to a high priority traffic, is not always possible to keep the UE in RRC_CONNECTED due to lack of radio resources or network load.
However, when sending the UE in RRC_IDLE the network may still configure the UE to keep the current radio resource configuration or use a new one. This configuration is carried in dedicated RRC signalling (e.g., dedicated SIB, RRCRelease, or new RRC message) that generally is used to release the RRC connection. Thus, we propose:
[bookmark: _Toc24061525]In case of ongoing SL operations, when sending the UE in RRC_IDLE (e.g., due to the expiry of the inactivity timer), the NG-RAN node can configure via dedicated RRC signalling the UE with a radio resource configuration (e.g., can be existing or a new one) to be used in RRC_IDLE.
[bookmark: _Toc24061526]If the NG-RAN node configures the UE with a radio resource configuration via dedicated RRC signalling (e.g., can be existing or a new one) to be used in RRC_IDLE, the UE should discard the one received by SIB, if any.

4	Conclusion
In the previous sections we made the following observations: 
Observation 1	How the UE should handle the SL operation when its Uu RRC state change is still unclear
Observation 2	During the RRC state transition, the SL UE may need to repeatedly switch between RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE, if no sidelink radio resources are configured previously via SIB (or those provided are not valid anymore).
Observation 3	Even if the ongoing SL operations of the interested UE are mapped to a high priority traffic, is not always possible to keep the UE in RRC_CONNECTED due to lack of radio resources or network load.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The NG-RAN node, upon the expiring of the inactivity timer and if the ongoing SL operations of the interested UE are mapped to a high priority traffic (e.g., public safety, warning message, URLLC), keeps the UE in RRC_CONNECTED and sets the inactivity timer to infinity.
Proposal 2	In case of ongoing SL operations, when sending the UE in RRC_IDLE (e.g., due to the expiry of the inactivity timer), the NG-RAN node can configure via dedicated RRC signalling the UE with a radio resource configuration (e.g., can be existing or a new one) to be used in RRC_IDLE.
Proposal 3	If the NG-RAN node configures the UE with a radio resource configuration via dedicated RRC signalling (e.g., can be existing or a new one) to be used in RRC_IDLE, the UE should discard the one received by SIB, if any.
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