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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 also specifies potential enhancements to avoid performance degradation for 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.



In this discussion paper we further discuss on the objective 3 and the related key issue #1 (Handling of MT services) in SA2 study and potential solutions relevant for the same.
2	MT service handling for idle-connected MUSIM operation
For UEs operating in idle-connected mode operation in two USIM, if the UE receives paging message for the idle mode USIM instance from network, it needs to leave the connected mode operation of one USIM and respond to the paging message of the other USIM. In case the connected mode traffic is of higher QoS (Voice or other critical traffic types) the switching will lead to service interruption. For this issue, SA2 proposes multiple solutions to minimize the impact to high priority services. One set of solutions considers inter-PLMN coordination and do not have any impact on the RAN level paging procedure. While another set of solution has RAN level impacts and as such requires discussion in RAN 2. The summary of these solutions is:
1. Handling of MT service with Paging Cause – This solution proposes to introduce a paging type in NG-Paging message and in RAN paging messages which can be used by the UE to decide on whether to respond to the paging message or not. Leaving the decision on UE to respond to paging or ignoring the paging message will lead to non optimum performance for the network paging. Because the network will not be able to identify whether the page response was not received due to radio condition or due to other issues or because of the MUSIM operation. Without this awareness, the retransmission of paging messages will result in network resource wastage;
2. Busy indication as a paging response – This solution also can be considered as alternative for MT services towards UE. In this case if the UE decided not to respond to the paging message because of ongoing critical traffic, the UE may send busy indication instead of paging response. With this solution the network impact related to the paging response is minimized;
3. Network based paging filtering – This solution proposes that the UE informs the set of paging types which the network should not send towards the UE when the UE is entering into connected mode operation for other USIM. In this case the network will not schedule such paging messages towards UE and thus the paging related issues can be avoided.
Observation 1: UE based solution for MT service handling where the UE decides not to respond for paging message based on paging type will impact the paging retransmission and redundant radio resource usage for paging transmission.
Observation 2: Network based solution for page filtering and the solutions where the UE provides response (positive or negative) depending on MUSIM resource situation have minimum impact on resource usage from a RAN perspective.
The solutions which propose to include a paging cause value into the paging message introduce security/privacy concerns, as the paging cause value is sent in plain text over the RRC paging message. SA2 agreed to check on the security aspects of this solution with SA3. This issue is yet to be resolved among SA2/SA3. Hence, we propose that RAN2 analysis related to paging cause inclusion should be postponed until conclusion on the above issues. Other RAN2 impact analysis related to these solutions once again needs to be revisited when complete solution is available and approved.
Observation 3: The security issues associated with inclusion of paging cause in RRC paging message needs to be resolved to further progress with the analysis on solutions related to paging cause.
Observation 4: RAN aspects such as number of additional bits and impact to paging efficiency due to inclusion of paging cause depends on the final solution addressing the security issue.
Proposal 1: RAN2 to await the conclusion on resolution of all the open issues between SA2/SA3 on the paging cause before starting any impact analysis for the same.

3	Summary
 In this paper we have the following observations and proposals: 
Observation 1: UE based solution for MT service handling where the UE decides not to respond for paging message based on paging type will impact the paging retransmission and redundant radio resource usage for paging transmission.
Observation 2: Network based solution for page filtering and the solutions where the UE provides response (positive or negative) depending on MUSIM resource situation have minimum impact on resource usage from a RAN perspective.
Observation 3: The security issues associated with inclusion of paging cause in RRC paging message needs to be resolved to further progress with the analysis on solutions for paging cause.
Observation 4: RAN aspects such as number of additional bits and impact to paging efficiency due to inclusion of paging cause depends on the final solution addressing the security issue.
[bookmark: _GoBack]Proposal 1: RAN2 to await the conclusion on resolution of all the open issues between SA2/SA3 on the paging cause before starting any impact analysis for the same.
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