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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
2.1 Solutions for BUSY Indication for RRC-INACTIVE
In RAN2-113bis meeting it was agreed that UE can reuse the existing signalling procedure which is defined for sending BUSY indication using NAS level registration request procedure for RRC_INACTIVE if this solution is feasible and acceptable from SA2 perspective without additional impacts. Based on the feedback RAN2 may reconsider alternative solution for BUSY indication for RRC_INACTIVE state.
RAN impacts for using NAS level BUSY indication for RRC-INACTIVE
For UE in RRC_INACTIVE state, if the UE is triggering NAS based BUSY indication in response to the paging message, following sequence of events are envisaged assuming the RRC connection is resumed for sending the NAS level BUSY indication.
· UE resumes the RRC connection by triggering RRCResume procedure.
· On successful resumption of the RRC connection the UE will send the NAS level BUSY indication over the RRC connection.
· The GNB which has resumed the connection in response to the paging message will start scheduling the downlink transmission over the RRC connection.
· As the UE awaits for RRC connection release in this case, UE may drop/ignore the packets until it receives NAS level response followed by RRC connection Release.
As per the above sequence there is possibility of downlink packet drops before the UE releases the RRC connection after receiving response to NAS level BUSY indication in RRC_INACTIVE state. Similar impact is indicated in the SA2 LS response as views of majority companies. But this impact needs to be assessed and confirmed at RAN2. Based on the above sequence, the impact to downlink packet transmission due to NAS level BUSY indication is evident.  We propose that RAN2 acknowledge the above as minimum impact of NAS level BUSY indication.
Proposal 1: RAN2 confirm the downlink resource efficiency issues indicated in SA2 LS Response as minimum RAN2 impacts.
During RAN2-114e discussions for switching notification for short RRC signalling messages with aperiodic gaps was discussed. There were concerns raised on the support of simultaneous RRC connection in NTWK-A and NTWK-B eventhough it is shorter in duration. Within RAN2, this impact analysis is yet to be concluded. As the main purpose of BUSY indication from UE is to continue with the NTWK-A with minimum interruption, solution to support simultaneous RRC connection at least for shorter duration is needed for NAS level BUSY indication. If the UE is supposed to leave the current NTWK-A just for sending BUSY indication and resume via RACH and complete resume signalling it defeats the purpose of BUSY indication of having reduced interruption to ongoing high priority traffic in NTWK-A
Observation 2: Support of aperiodic temporary gap configuration for short RRC connection to NTWK-B while continuing connection in NTWK-A is essential to achieve the benefit of BUSY indication.
Observation 3: RAN2 yet to conclude on supporting two RRC connections during network switching for aperiodic short gaps.
SA2 CR [3] proposes that UE is moved to RRC_IDLE state after NW responds to NAS level BUSY indication. If this CR is implemented this leads to UE losing the benefits of RRC_INACTIVE state when it attempts to respond to paging with BUSY indication. Further resuming for data transmission needs to start from RRC_IDLE state. This is additional inefficiency and overhead comes because of NAS level BUSY indication.
Observation 4: Triggering of NAS level BUSY indication in RRC_INACTIVE state leads to UE moving to RRC_IDLE in AMF response to BUSY indication. This unexpected state transition of UE to RRC_IDLE impacts the overall efficiency of state transition at UE for faster resumption.
Proposal 2: RAN2 confirms that transition to RRC_IDLE state in response to NAS level BUSY indication is not acceptable solution for RRC_INACTIVE state.
Eventhough switching for short signalling with aperiodic gaps may be possible for some UEs, it may not be supported by all UEs. For BUSY indication, maintaining the RRC connection at NTWK-A is pre-requisite to achieve the required benefits. Hence, we propose to consider connection-less procedure for sending NAS level BUSY indication or RRC level BUSY indication as alternative instead of current RAN2 working assumption. Out of the two possible options RRC based BUSY indication may have some security issues to be further resolved. Connection-less NAS level BUSY indication to avoid these impacts is already proposed in [3]. This can be considered as way forward for sending BUSY indication in RRC-INACTIVE state.
Proposal 3: RAN2 consider connection-less NAS level BUSY indication without state transition as solution for sending BUSY indication from RRC_INACTIVE.
Proposal 4: RAN2 send SA2 LS response proposing feasibility of connection-less NAS level BUSY indication.
2.2 Paging Collision Avoidance for RRC-INACTIVE

Following are the RAN2 agreements for paging collision reporting in RAN2-114e.
RAN2 does not introduce RRC assistant information for paging collision issue for IDLE and INACTIVE. (Can revisit if serious problems are found.)

In case of low mobility or stationary scenarios MUSIM capable UE in IDLE mode will use the paging collision reporting procedure using NAS signalling and obtain new GUTI as part of this signalling to avoid the paging collision. Later when the UE moves to RRC-CONNECTED state for data transmission and released to RRC-INACTIVE state in the same cell with RAN configured DRX cycle for paging, it is possible that UE will detect collision in the same cell and expected to trigger the NAS level paging collision avoidance via new RRC signalling procedure.
This signalling overhead can be avoided if the UE can provide assistance information to RAN for selection of suitable RAN paging cycle to avoid immediate NAS procedure on releasing back to 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. 
While we agree that the above impact is not serious problem for RRC-INACTIVE state collision to modify the RAN2 agreements, the indicated problem can be resolved by one minor modifications to the UE-Assistance information already required for MUSIM operation such as gap configuration with minimum specification impact.
Proposal 5: RAN2 consider inclusion of proposed RAN paging cycle as one additional parameter to UE assistance information which is sent for MUSIM operations to minimise paging collision reporting on leaving the RRC-CONNECTED state. 

3	Conclusion
The following proposals and observations were made in this paper:	
Proposal 1: RAN2 confirm the downlink resource efficiency issues indicated in SA2 LS Response as minimum RAN2 impacts.
Observation 2: Support of aperiodic temporary gap configuration for short RRC connection to NTWK-B while continuing connection in NTWK-A is essential to achieve the benefit of BUSY indication.
Observation 3: RAN2 yet to conclude on supporting two RRC connections during network switching for aperiodic short gaps.
Observation 4: Triggering of NAS level BUSY indication in RRC_INACTIVE state leads to UE moving to RRC_IDLE in AMF response to BUSY indication. This unexpected state transition of UE to RRC_IDLE impacts the overall efficiency of state transition at UE for faster resumption.
Proposal 2: RAN2 confirms that transition to RRC_IDLE state in response to NAS level BUSY indication is not acceptable solution for RRC_INACTIVE state.
Proposal 3: RAN2 consider connection-less NAS level BUSY indication without state transition as solution for sending BUSY indication from RRC_INACTIVE.
Proposal 4: RAN2 send SA2 LS response proposing feasibility of connection-less NAS level BUSY indication
Proposal 5: RAN2 consider inclusion of proposed RAN paging cycle as one additional parameter to UE assistance information which is sent for MUSIM operations to minimise paging collision reporting on leaving the RRC-CONNECTED state. 
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