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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].
· 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



The focus of this contribution is to the objective 1. A proposed mechanism is described for the scenario when Network A (a.k.a. NW-1) is NR with DC and Network B (a.k.a. NW-2) is NR. However, the solution can be also extended to the case when Network A is NR SA with CA or when Network B is LTE.
[bookmark: _Ref178064866]2	Discussion
The proposed procedure, which allows a Dual Tx/Dual Rx Multi-USIM device to operate in RRC_CONNECTED state simultaneously in NW-1 and NW-2, is shown in the figure below.
The signalling flow shows the entire procedure: registration phase, connection to NW-1 using full capability, simultaneous connection to both NW-1 and NM-2 using restricted capability, release of the connection with NW-2 and re-enabling of the full capabilities with NW-1.
[image: ]
Note that the MUSIM gap handling is discussed in [2].
[bookmark: _Hlk113614087]The UE performs the registration procedure to both the networks as per legacy (e.g., the UE provides the full capabilities to both the networks). Then the UE sets up the connection to NW-1 using full capabilities (e.g., dual connectivity is used).
[bookmark: _Toc115396343]The UE performs the registration procedure to both the networks as per legacy (e.g., providing the full capabilities to both the networks) and sets up the first connection to NW-1 using its full capabilities.

When the UE wants to connect to NW-2 (e.g., because it has been paged), the UE has to request a temporary restriction of its capabilities to free up one transceiver, so that it can be used to NW-2 while being connected to NW-1.
[bookmark: _Toc114840678][bookmark: _Toc115396344]The UE has to free up one of its transceivers to connect to the other network while keeping the ongoing connection.

[bookmark: _Hlk114836866]The UE can use the UEAssistanceInformation message to indicate to the network its preference to temporary use restricted capabilities.
[bookmark: _Toc114840742][bookmark: _Toc115396349]The UE uses the UEAssistanceInformation message to indicate the network (NW-1) its preference to temporary use restricted capabilities for Multi-SIM purposes.

As done for other existing features (e.g. Overheating or IDC), the UE can indicate to the network its preference to temporary restrict some of its capability in such a way that one transceiver (the one used for DC or CA) becomes available. TBD which are the capabilities that the UE can ask for a temporary restriction. Such preference is sent in a new information element included in the UEAssistanceInformation message.
[bookmark: _Toc114840743][bookmark: _Toc115396350]The UE can indicate to the network its preference to temporary restrict some of its capabilities in such a way that one transceiver (the one used for DC or CA) becomes available. TBD which are the capabilities that the UE can indicate.
[bookmark: _Toc114840744][bookmark: _Toc115396351]The temporary UE capability restrictions are listed in a new information element included in the UEAssistanceInformation message.
 
A prohibit timer is needed to avoid that the UE sends the UEassistanceInformation message requesting the temporary capability restriction too often.
[bookmark: _Toc115396352]A prohibit timer is introduced to avoid the UE to send too frequent UEassistanceInformation messages.

[bookmark: _Hlk115159118]After the reconfiguration, the UE can use the available transceiver to setup/resume the connection to NW-2. When the UE connects to NW-2, it notifies the RAN about its temporary restricted capabilities, since full capabilities were provided at Registration phase. This is done by sending a new IE including the temporary restrictions when setting up/resuming the connection (TBD which RRC message to use), or later, by using the UEAssistanceInformation message.
[bookmark: _Toc115396345]When the UE connects to NW-2, it notifies the RAN about its restricted capabilities, since full capabilities were provided at Registration phase.
[bookmark: _Toc114840748][bookmark: _Toc115396353]The UE notifies NW-2 about its restricted capabilities, by sending the new IE when setting up/resuming the connection (TBD which RRC message to use), or later, by using the UEAssistanceInformation message.

The connection is setup/resumed in NW-2. The UE is simultaneously in RRC_CONNECTED state in the two networks, but the ongoing services use restricted capabilities (e.g., limited bitrate).
[bookmark: _Toc115396346]When the UE has simultaneous connections to the two networks, the ongoing services use restricted capabilities (e.g., limited bitrate).

When one of the ongoing services is terminated (e.g., in NW-2), the connection is released/suspended, and the UE enters IDLE/INACTIVE state. The UE can use the available transceiver to use the full capabilities in NW-1.
[bookmark: _Toc115396347]When one of the ongoing services is terminated (e.g., in NW-2), the connection is released/suspended, and the UE enters IDLE/INACTIVE state. The UE can use the available transceiver to use the full capabilities in the other network (e.g., NW-1).

The UE sends an UEAssistanceInformation message without the new IE including the restriction. The network interprets that as a request from the UE to use full capability (i.e., removal of the temporary restrictions).
[bookmark: _Toc114840749][bookmark: _Toc115396354]The removal of the temporary restrictions is indicated by sending the UEAssistanceInformation message where the new IE with the restrictions is not present.
 
Even though the UE can operate with full capabilities, the SCG/SCells are not automatically setup since the network conditions may have been changed. The SCG/SCells are setup as needed and e.g., triggered by the UE measurement events/reports, as per legacy.
[bookmark: _Toc115396348]Even though the UE can use the full capabilities, the SCG/SCells are not automatically setup since the network conditions may have been changed.
[bookmark: _Toc115396355]The SCG/SCells are setup as needed and e.g., triggered by the UE measurement events/reports, as per legacy.


Conclusion
In the previous sections we made the following observations: 
Observation 1	The UE performs the registration procedure to both the networks as per legacy (e.g., providing the full capabilities to both the networks) and sets up the first connection to NW-1 using its full capabilities.
Observation 2	The UE has to free up one of its transceivers to connect to the other network while keeping the ongoing connection.
Observation 3	When the UE connects to NW-2, it notifies the RAN about its restricted capabilities, since full capabilities were provided at Registration phase.
Observation 4	When the UE has simultaneous connections to the two networks, the ongoing services use restricted capabilities (e.g., limited bitrate).
Observation 5	When one of the ongoing services is terminated (e.g., in NW-2), the connection is released/suspended, and the UE enters IDLE/INACTIVE state. The UE can use the available transceiver to use the full capabilities in the other network (e.g., NW-1).
Observation 6	Even though the UE can use the full capabilities, the SCG/SCells are not automatically setup since the network conditions may have been changed.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE uses the UEAssistanceInformation message to indicate the network (NW-1) its preference to temporary use restricted capabilities for Multi-SIM purposes.
Proposal 2	The UE can indicate to the network its preference to temporary restrict some of its capabilities in such a way that one transceiver (the one used for DC or CA) becomes available. TBD which are the capabilities that the UE can indicate.
Proposal 3	The temporary UE capability restrictions are listed in a new information element included in the UEAssistanceInformation message.
Proposal 4	A prohibit timer is introduced to avoid the UE to send too frequent UEassistanceInformation messages.
Proposal 5	The UE notifies NW-2 about its restricted capabilities, by sending the new IE when setting up/resuming the connection (TBD which RRC message to use), or later, by using the UEAssistanceInformation message.
Proposal 6	The removal of the temporary restrictions is indicated by sending the UEAssistanceInformation message where the new IE with the restrictions is not present.
Proposal 7	The SCG/SCells are setup as needed and e.g., triggered by the UE measurement events/reports, as per legacy.
[bookmark: _In-sequence_SDU_delivery]
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