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1	Introduction
Rel-17 WI [1] for ‘support of Multi-SIM devices’ aims to study the system impacts when the UE communicates to more than one PLMN via multi-SIM support and specifies potential enhancements to avoid performance degradation in the MUSIM scenarios.
The objectives of the WI are:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR . Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR [RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
UE SIMs may belong to same or different operators. 
USIM can be a physical SIM or eSIM. 
Coordination with relevant WGs, such as SA2, should be considered where relevant. 
Specification change should focus on NR side for objective 1.



Solutions for paging collision avoidance are mainly provided by SA2 and the RAN impact discussed in RAN2. In this discussion paper we refer to the status of this work in SA2 and RAN2 and discuss need to address some open scenarios. This document is revision of R2-2103185 submitted to RAN2-113bis e meeting.
2	Discussion
Following are the RAN2-113-bis-e agreements for paging collision avoidance.
Agreements
1: For the EPS PO/PF calculation, include the UE_offset to the UE_ID calculation formula.
2: No additional modification for the EPS eDRX case. 

Agreements from RAN2-113-e for paging collision avoidance:
1	NAS signalling is baseline for UE reporting paging collision in 5GS side (to be confirmed by SA2).
2	It is FFS whether assistant information is needed for paging collision in 5GS side.

In this document we further analyse the remaining open aspects related to paging collision avoidance for 5GS.
2.1 Paging Collision avoidance for RRC-IDLE
As per RAN2 agreements in RAN2-113e whenever collision for paging reception is detected at UE, depending on UE capability for each of the network (in case of different RAT) and network support for MUSIM collision avoidance, UE selects one of the networks and trigger the NAS signalling procedure for reporting the paging collision.  In response to the UE reported paging collision AMF needs to trigger procedure which avoids the collision for upcoming paging occasions.  One of the considered solutions is to trigger GUTI re-allocation procedure in response to the collision reporting from AMF. In this option it may be possible in some cases the UE may experience paging collision for the newly assigned GUTI and once again trigger the same procedure. In order to avoid the above situation, the UE needs to provide assistance information in terms of the UE-ID value ranges to avoided for GUTI reallocation. The assistance information needs to be generated at RRC layer and informed to NAS layer for inclusion in the NAS message reporting the collision,
Proposal 1: NAS Signalling message reporting paging collision should also include assistance information for Network action to avoid paging collision.
One of the open aspects to be concluded related to paging collision avoidance is the timing of reporting the paging collision from UE when it detects the collision. Instead of triggering the NAS message for collision reporting immediately on detection of collision the UE may choose to wait for triggering service request based on application input or any other periodic NAS messages. In this case the collision reporting can be combined with other NAS signalling procedure. But, the UE may need to monitor alternate DRX cycles (e.g. every second DRX) for paging monitoring as UE implementation option until the collision is resolved. If this behaviour is not specified or configured there could be paging reception loss during this time. Hence, we propose to define the UE behaviour until the UE report paging collision to the network,
Proposal 2: UE behaviour on collision handling from the time of collision detection until it is resolved by network should be specified.
2.2 Paging Collision avoidance for RRC_INACTIVE
The paging occasion for RRC_IDLE and RRC_INACTIVE mode could be different in many scenarios as the UE may use shorter RAN paging cycle for DRX operation than in idle mode. Hence, the paging collision even if it is resolved in the RRC_IDLE state for the UE, it is possible that UE may end-up in paging collision when it is moved to RRC_INACTIVE state after RRC connection release.  In such situation, the UE can trigger the NAS based signalling procedure for collision reporting to further resolve the paging collision after it moved to RRC_INACTIVE state. 
Observation 1: Paging collision situation is different for RRC_IDLE and RRC_INACTIVE as the paging configuration is different for each of the states.
Triggering of NAS level collision reporting from IDLE state and later for INACTIVE state can be avoided if the UE can provide assistance information via RAN signalling message for avoiding collision in RRC_INACTIVE state. The assistance information can indicate the RAN paging cycle to be selected to avoid the collision in RRC_INACTIVE state. The assistance information may also indicate offset to be applied on paging occasion calculation for RRC_INACTIVE.
Proposal 3: RAN2 to consider supporting assistance information in RRC signalling to avoid paging collision on transition to RRC_INACTIVE state. 

3	Conclusion
The following proposals and observations were made in this paper:
Proposal 1: NAS Signalling message reporting paging collision should also include assistance information for Network action to avoid paging collision.
Proposal 2: UE behaviour on collision handling from the time of collision detection until it is resolved by network should be specified.
Observation 1: Paging collision situation is different for RRC_IDLE and RRC_INACTIVE as the paging configuration is different for each of the states.
Proposal 3: RAN2 to consider supporting assistance information in RRC signalling to avoid paging collision on transition to RRC_INACTIVE state. 
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