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1	Introduction
RAN2 WID RP-223492 [1] defines three 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.Specify MN-SN coordination of R17 MUSIM gaps when network A is NR-DC in Rel-18 [RAN2]

3. 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



In this contribution we discuss different aspects and open issues for objective 1.
[bookmark: _Ref178064866]2	Discussion
2.1	Procedure to setup simultaneous connections to NW-1 and NW-2
At the RAN2#121 meeting the following agreements were reached:
· A6: For dual-active MUSIM, UE signaling will support the request for release (and reversal) of SCells and SCG. The signaling details (e.g. implicit or explicit request of each SCell or SCG) is FFS. FFS if we support deactivation (based on discussion in which case it can be used). It is up to network how to react to UE request.

· A2b: When the UE is in Connected mode in NR NW A and moving from Idle/Inactive to connected mode in NR NW B, the signaling for temporary UE capability restrictions can happen on NW A. FFS how to handle if UE is moving from IDLE/INACTIVE in NW A and is in CONNECTED with NW B.

· A3: The UE will request a temporary capability restrictions (e.g. via UAI) only after the NW signals via RRC that this is allowed. FFS whether the UE can indicate if it is already connecting with reduced capabilities during connection set-up/resume.

Although it has been proposed to use the UEAssistanceInformation to request a temporary capability restriction, a complete procedure to allow the UE to be in RRC_CONNECTED state simultaneously with two networks has not been discussed in detail. In this section, a detailed description of such procedure is given, addressing the FFS highlighted above, as well.
The signalling chart of the procedure is shown in the figure below.
In the signalling charts and related discussion, we use the restricted UE capabilities discussed in more details in [2].
[image: ]

Before initiating the RRC Connection establishment with NW-2, the UE needs to free hardware resources with NW-1 (and ensure that NW-1 does not try to use those resources later) to allocate one transceiver to NW-2.
[bookmark: _Toc131701731]The UE needs to free hardware resources with NW-1 (and ensure that NW-1 does not try to use those resources later) to allocate one transceiver to NW-2.

The first step is to indicate to NW-1 all the frequencies (“affected frequencies”) possibly used by the second transceiver, so that NW-1 is prevented to use them, making the second transceiver is available for NW-2. This forces the NW-1 to release any SCells/SCG currently used by the UE, since the frequencies handled by the second transceiver cannot be used in NW-1.
The UE sends an UEAssistanceInformation message (step 1 in the figure) which includes the affected (restricted) frequencies and restriction of other capabilities.
[bookmark: _Toc131701734]The UE restricts in NW-1 all the frequencies handled by the second transceiver, to prevent NW-1 to use it and to free the hardware resources for the other NW.

Once the UE is reconfigured by NW-1 and potential SCells/SCG are released, the UE can use its free hardware resources to establish/resume the connection to NW-2. The UE needs to notify NW-2 that it is connecting with temporary restricted capabilities, since UE provided its full capabilities earlier, at RegistrationAttach. This is achieved by using a “restricted capability” flag in RRCSetupComplete or RRCResumeComplete (step 5).
When receiving the flag, the network uses a temporary "basic" configuration in the first RRCReconfiguration message to the UE (step 6). Such "basic" configuration could be, for instance, “configuration of PCell (no SCells) with 1 MIMO layer only”. This configuration should be sufficient for e.g., basic operations or a voice call.
Additionally, in the reconfiguration message (step 6), NW-2 configures the UE to report the actual capability restrictions via UEAssistanceInformation message and indicates all the frequencies that NW-2 intends to use (e.g. via a candidateServingFreqListNR field).
[bookmark: _Toc131701735]UE uses a flag in RRCSetupComplete/RRCResumeComplete to indicate to NW-2 that its capabilities are temporarily restricted.
[bookmark: _Toc131701736]NW-2 configures the UE with a “minimal” configuration in the first RRCReconfiguration message.
[bookmark: _Toc131701737]NW-2 configures the UE to report the capability restrictions via UEAssistanceInformation message and indicates all the frequencies NW-2 intends to use.

[bookmark: _Hlk130205100]At this stage, the UE knows all the frequencies the NW-2 might use (not only the camped frequency) and all the frequencies in NW-1. The UE sends an UEAssistanceInformation message (step 8), reporting the restricted frequencies (e.g., affectedCarrierFreqLis) to NW-2. These restricted frequencies prevent NW-2 from configuring the UE with hardware resources that UE is currently using with NW-1.
The UE also indicates in the UEAssistanceInformation message other capabilities to be restricted.
If needed, the UE can indicate an updated list of affected frequencies on to NW-1 by sending an additional UEAssistanceInformation message (step 9). This prevents NW-1 from configuring the UE with hardware resources that UE is using with NW-2.
By restricting the usage of the frequencies in NW-1 and NW-2, any IDC issue due to MUSIM is also resolved. 
[bookmark: _Toc131701738]The UE restricts the affected frequencies in NW-2 and, if needed, updates the list of restricted frequencies in NW-1, to prevent one network from configuring the UE with hardware resources that UE is using with the other network.
[bookmark: _Toc131701732]By restricting the usage of the frequencies in NW-1 and NW-2, any IDC issue due to MUSIM is also resolved.

After receiving the indication of restricted capabilities, NW-2 can send, if needed, a second RRCReconfiguration message (step 10) to the UE, to change the “basic” configuration to a proper configuration, depending on the actual restricted capabilities.
[bookmark: _Toc131701739]NW-2 reconfigures, if needed, the UE with a proper configuration, once the restricted capabilities are received via UEAssistanceInformation message.

The described procedure is valid regardless of if the UE is moving from RRC_IDLE/INACTIVE in NW-2 and it is in RRC_CONNECTED with NW-1 or vice versa (i.e., when UE is moving from RRC_IDLE/INACTIVE in NW-1 and is in RRC_CONNECTED with NW-2).
[bookmark: _Toc131701733]The same procedure is valid regardless of if the UE is in RRC_CONNECTED with NW-1 and RRC_IDLE/INACTIVE in NW-2, or vice versa.

2.2	Release vs. deactivation of SCells/SCG
At the RAN2#121 meeting the following agreement was reached:
· [bookmark: _Hlk130805992]A6: For dual-active MUSIM, UE signaling will support the request for release (and reversal) of SCells and SCG. The signaling details (e.g. implicit or explicit request of each SCell or SCG) is FFS. FFS if we support deactivation (based on discussion in which case it can be used). It is up to network how to react to UE request.

The main aspect to address here, is if the SCell (and SCG) deactivation should be supported, in addition to the SCell (and SCG) release. It is important to note that even though the SCell/SCG is deactivated, the UE is still expected to continue RRM measurements and even RLM/BFD on the deactivated SCell/SCG. This means that the UE hardware resources are not completely free and cannot be used to setup the connection to NW-2.
The network could configure the UE to not perform radio link monitoring and beam failure detection on the SCell/SCG, when the SCell/SCG is deactivated for MUSIM reason. However, this might introduce additional impacts at cell re-activation, which need to be investigated, and more complexity to the functionality.
Considering that the SCell/SCG release is a simpler and more robust solution, compared to the deactivation, and that it has been already agreed to be used by dual-active MUSIM, we do not see the need to introduce an additional functionality for the same purpose.
[bookmark: _Toc131701740]Only SCell/SCG release should be supported for dual-active MUSIM purpose.

2.3 Usage of the prohibit timer
At the RAN2#121 meeting the following agreement was reached:
· A4: RAN2 to discuss whether prohibit timer is needed for the signaling of temporary UE capability restrictions This can wait until after progress is made on the signaling framework.

The prohibit timer is part of the UEAssistanceInformation framework, so it should be introduced for the capability restriction purpose, as well. However, in this specific case, its main scope would not be to prohibit frequent UAI signalling, but rather to allow the network to react to the UE indication of restricted capabilities and respond to UE (i.e.,by reconfiguring it with restricted capabilities).
As described in section 2.1, the UE asks for capability restriction to NW-1; NW-1 reconfigures the UE (e.g. SCell/SCG is released) and (after the reconfiguration by NW-1) the UE connects to NW-2. If the timer expires and the UE is not reconfigured with restricted capabilities, the UE can take some actions, e.g., either leave NW-1 (using Rel-17 MUSIM leaving solution), or not respond to the Paging message in NW-2. NW-1 need to react “fast” on the UE indication on restricted capabilities, since the UE is going to establish the connection with NW-2. However, UE should wait for response from NW-1, until the expiration of the timer.
[bookmark: _Toc131701741]A prohibit timer is needed to allow the network to react to the UE indication of restricted capabilities and reconfigure to UE. At timer expiration, the UE can e.g., either request to leave NW-1 (using Rel-17 MUSIM leave indication), or not respond to the Paging message in NW-2.

Conclusion
In the previous sections we made the following observations: 
Observation 1	The UE needs to free hardware resources with NW-1 (and ensure that NW-1 does not try to use those resources later) to allocate one transceiver to NW-2.
Observation 2	By restricting the usage of the frequencies in NW-1 and NW-2, any IDC issue due to MUSIM is also resolved.
Observation 3	The same procedure is valid regardless of if the UE is in RRC_CONNECTED with NW-1 and RRC_IDLE/INACTIVE in NW-2, or vice versa.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE restricts in NW-1 all the frequencies handled by the second transceiver, to prevent NW-1 to use it and to free the hardware resources for the other NW.
Proposal 2	UE uses a flag in RRCSetupComplete/RRCResumeComplete to indicate to NW-2 that its capabilities are temporarily restricted.
Proposal 3	NW-2 configures the UE with a “minimal” configuration in the first RRCReconfiguration message.
Proposal 4	NW-2 configures the UE to report the capability restrictions via UEAssistanceInformation message and indicates all the frequencies NW-2 intends to use.
Proposal 5	The UE restricts the affected frequencies in NW-2 and, if needed, updates the list of restricted frequencies in NW-1, to prevent one network from configuring the UE with hardware resources that UE is using with the other network.
Proposal 6	NW-2 reconfigures, if needed, the UE with a proper configuration, once the restricted capabilities are received via UEAssistanceInformation message.
Proposal 7	Only SCell/SCG release should be supported for dual-active MUSIM purpose.
Proposal 8	A prohibit timer is needed to allow the network to react to the UE indication of restricted capabilities and reconfigure to UE. At timer expiration, the UE can e.g., either request to leave NW-1 (using Rel-17 MUSIM leave indication), or not respond to the Paging message in NW-2.
[bookmark: _In-sequence_SDU_delivery]
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