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1	Introduction
RAN2 WID RP-220955 [1] defines two objectives for the support of Dual Tx/Dual Rx Multi-USIM devices in Rel-18, quoted here:

	1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· [bookmark: _Hlk114812366]Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
MUSIM gap(s) and legacy measurement gap are configured



This contribution discusses the scenarios where the objective 1 is applicable and relevant assumptions, and the dependencies with the Rel-17 MUSIM feature.
[bookmark: _Ref178064866]2	Discussion
In the coming years, it is expected that more and more MUSIM UE will support NR network, so it seems reasonable that the WI should focus on the network scenario where Network A is NR (where the UE uses CA or DC) and Network B is NR, as well. The solution for this scenario can be also extended to other scenarios, as well (e.g. where Network B is LTE, or where the UE does not use CA or DC in Network A), with minor changes.
[bookmark: _Toc115396571]RAN2 should focus on the scenario where Network A is NR SA (with CA) or NR-DC, and Network B is NR. The case where Network B is LTE should be down-prioritized.
[bookmark: _Toc115396567]Once the solution for the NR-NR scenario is defined, it is applicable to other scenarios (e.g. when Network B is LTE or when DC/CA is not used), with minor changes.

The following assumptions are considered when defining the solution:
· The two networks are independent (i.e., no inter-network communication).
· [bookmark: _Hlk114809983]The two networks have the same priority (i.e., no controller-secondary dependency).
· Both the networks support this feature.
· [bookmark: _Hlk115077194]The Core Network is not aware of the temporary restrictions of the UE capability.
· [bookmark: _Hlk114034970]The MUSIM UE, when not in RRC_CONNECTED state, can be in RRC_IDLE or RRC_INACTIVE in each of the two networks.

[bookmark: _Toc115396572]The following is assumed when defining the solution:
- The two networks are independent (i.e. no inter-network communication);
- The two networks have the same priority (i.e., no controller-secondary dependency);
- Both the network support this feature;
- The Core Network is not aware of the temporary restrictions of the UE capability;
- The Dual-RX/Dual-TX MUSIM UE, when not in RRC_CONNECTED state, can be in RRC_IDLE or RRC_INACTIVE in each of the two networks.

As general approach, the existing standardized procedures should be used: no new message should be introduced, but the existing messages can be extended with new IEs. This limits the standardization and implementation impacts.
[bookmark: _Toc115396573]In order to limit the standardization and implementation impacts, the existing standardized procedures are used: no new message should be introduced, but the existing messages can be extended with new IEs.

As described in the WID [1], the aim of Objective 1 is to:
“Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction”. 
[bookmark: _Hlk114813475]Currently, a UE can indicate its “preference” about a certain feature by sending the UEAssistanceInformation message to the network. The same framework can be re-used by the MUSIM UE to indicate its preference on temporary UE capability restriction and removal of the restriction.
[bookmark: _Toc115396568]Currently, a UE can indicate its “preference” about a certain feature by sending the UEAssistanceInformation message to the network.
[bookmark: _Toc115396574][bookmark: _Hlk114817476]The UEAssistanceInformation message is used by the Dual-RX/Dual-TX MUSIM UE to indicate its preference on temporary UE capability restriction and removal of the restriction.
The Rel-17 MUSIM feature specified a number of functionalities for a better performance and improved network KPI. It is expected that some of them are needed for the Dual-RX/Dual-TX MUSIM UE, as well. In particular:
· [bookmark: _Hlk114819426][bookmark: _Hlk114819487]When a Dual-RX/Dual-TX MUSIM UE is in RRC_CONNECTED state Network A, using DC or CA, and in RRC_IDLE/RRC_INACTIVE in Network B, the UE uses both the transceivers in Network A, so it cannot monitor the Network B for incoming Paging, cell measurements, etc. In this scenario, the UE should use the MUSIM gaps (i.e. “Switching procedure without leaving RRC_CONNECTED” functionality) to be able to monitor the Network B.

[bookmark: _Hlk114817891][bookmark: _Toc115396569]When a Dual-RX/Dual-TX MUSIM UE is in RRC_CONNECTED state Network A, using DC or CA, and in RRC_IDLE/RRC_INACTIVE in Network B, the UE uses both the transceivers in Network A, and cannot monitor the Network B for incoming Paging, cell measurements, etc.
[bookmark: _Toc115396575]The Dual-RX/Dual-TX MUSIM UE should use the MUSIM gaps (i.e., “Switching procedure without leaving RRC_CONNECTED” functionality) to be able to monitor the Network B, when using full capabilities (e.g. DC or CA) in Network A.

· When a service requires the DC or CA in Network B (e.g, high bitrate service), the Dual-RX/Dual-TX MUSIM UE needs to completely leave the Network A to use full capability with Network B. In this scenario, the UE should use the “Switching procedure for leaving RRC_CONNECTED” functionality, as specified in Rel-17 MUSIM.

[bookmark: _Toc115396570]When a service requires the DC or CA in Network B (e.g high bitrate service), the Dual-RX/Dual-TX MUSIM UE needs to completely leave the Network A to connect to the Network B with full capabilities.
[bookmark: _Toc115396576]The Dual-RX/Dual-TX MUSIM UE should use the “Switching procedure for leaving RRC_CONNECTED” functionality to leave completely Network A and use full capability with Network B.

· It may be useful for the Dual-RX/Dual-TX MUSIM UE to know the reason why it has been paged, to decide if to connect to the other network. In this respect, the “Paging with service indication” functionality as specified for Rel-17 MUSIM can be reused.

[bookmark: _Toc115396577]The “Paging with service indication” functionality can be reused to allow the Dual-RX/Dual-TX MUSIM UE to know the reason why it has been paged in Network B and to decide if connect to that network.
3. Conclusion
In the previous sections we made the following observations: 
Observation 1	Once the solution for the NR-NR scenario is defined, it is applicable to other scenarios (e.g. when Network B is LTE or when DC/CA is not used), with minor changes.
Observation 2	Currently, a UE can indicate its “preference” about a certain feature by sending the UEAssistanceInformation message to the network.
Observation 3	When a Dual-RX/Dual-TX MUSIM UE is in RRC_CONNECTED state Network A, using DC or CA, and in RRC_IDLE/RRC_INACTIVE in Network B, the UE uses both the transceivers in Network A, and cannot monitor the Network B for incoming Paging, cell measurements, etc.
Observation 4	When a service requires the DC or CA in Network B (e.g high bitrate service), the Dual-RX/Dual-TX MUSIM UE needs to completely leave the Network A to connect to the Network B with full capabilities.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should focus on the scenario where Network A is NR SA (with CA) or NR-DC, and Network B is NR. The case where Network B is LTE should be down-prioritized.
Proposal 2	The following is assumed when defining the solution: 
- The two networks are independent (i.e. no inter-network communication); 
- The two networks have the same priority (i.e., no controller-secondary dependency); 
- Both the network support this feature; 
- The Core Network is not aware of the temporary restrictions of the UE capability; 
- The Dual-RX/Dual-TX MUSIM UE, when not in RRC_CONNECTED state, can be in RRC_IDLE or RRC_INACTIVE in each of the two networks.
Proposal 3	In order to limit the standardization and implementation impacts, the existing standardized procedures are used: no new message should be introduced, but the existing messages can be extended with new IEs.
Proposal 4	The UEAssistanceInformation message is used by the Dual-RX/Dual-TX MUSIM UE to indicate its preference on temporary UE capability restriction and removal of the restriction.
Proposal 5	The Dual-RX/Dual-TX MUSIM UE should use the MUSIM gaps (i.e., “Switching procedure without leaving RRC_CONNECTED” functionality) to be able to monitor the Network B, when using full capabilities (e.g. DC or CA) in Network A.
Proposal 6	The Dual-RX/Dual-TX MUSIM UE should use the “Switching procedure for leaving RRC_CONNECTED” functionality to leave completely Network A and use full capability with Network B.
Proposal 7	The “Paging with service indication” functionality can be reused to allow the Dual-RX/Dual-TX MUSIM UE to know the reason why it has been paged in Network B and to decide if connect to that network.
[bookmark: _In-sequence_SDU_delivery]
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