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1	Introduction
Rel-18 WID for MUSIM enhancements is described in RP-220955, Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR [1], with the RAN2 related objective as copied below.
	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

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].



In this discussion paper we analyse additional scenarios that will require some changes in the signalling procedure related to Dual TX/RX UE. This paper is modified resubmission of R2-2300923 for RAN2-121.
2	Enhancements to Gap configurations for Dual TX/RX MUSIM 
In addition to reducing the capability related to CA and DC for the MUSIM operation of Dual TX/RX UE, it is important to consider some additional scenarios for Dual TX/RX that will be beneficial for the better performance of UE in both NWs. In this contribution we discuss on these additional scenarios that are also important to consider after finalising the basic solution related to the primary scenarios.
2.1 CG-specific MUSIM Gap configuration for Dual TX/RX UE
In Rel-17, the MUSIM gaps are common to both cell groups of dual connectivity and it is configured only via MCG. This is not optimum for dual connectivity operation where both CGs should avoid scheduling during the gaps. For Dual TX/RX capable UE operating with Dual connectivity at NW-A, gaps for idle mode operations at NW-B are needed in only one of the receivers. So the MUSIM gap preference signaling procedure of Rel-17 can be extended to allow CG-specific UAI for UE capable of Dual TX/RX.
Proposal 1: Cell-Group specific Gap preference and configuration are allowed for Dual TX/RX UE in Rel-18.
2.2 Carrier-Specific Gaps for capability sharing
In Rel-17, for any access attempt for data transmission either the RRC connection setup at NW-B or the RRC connection at NW-A has to be released via MUSIM leave assistance information. After completion of the activity at NW-B, the UE should set up an RRC connection or resume the connection at NW-A depending on the state at the release of RRC connection.  For RRC connection with NW-B that exists for short time, such as NAS signaling procedure, RNA update or small data transmission, the signaling procedure at NW-A is high and also the network needs to release and re-establish the resources leading to higher interruption for NW-A performance. The aperiodic gaps introduced in Rel-17 is too short to complete such a short signaling procedure. 
Observation 1: For short RRC connection or SDT at NW-B, the Rel-17 MUSIM switching mechanism is not optimized for signaling overhead and data interruption performance at NW-A.
One of the objectives of Rel-18 WID is to define a switching procedure to release secondary cells or secondary cell groups at NW-A for starting RRC connection in NW-B. If the activity at NW-B is very short as described above, there will be a need to have two RRC procedures to release secondary cells and restore or add them back to the connection.  This also leads to a longer time at NW-A to resume back to its original resource situation prior to restriction due to multiple procedures involved. 
Observation 2: Release of secondary cells /cell groups at NW-A and adding them back via RRC procedure for short RRC connection at NW-B will result in signaling overhead and longer interruption time than the actual duration of NW-B activity.
For this scenario, a new aperiodic gap specific to the secondary cell where the MUSIM UE wants the NW-A to suspend its activity can be introduced in UAI.  This aperiodic gap for capability sharing is different from the aperiodic gap in Rel-17 where the receiver is switched between NW-A and NW-B. Moreover, during this Rel-18 aperiodic gap, UE can operate simultaneously with NW-A and NW-B using a separate receiver. Only the number of secondary cells is reduced in NW-A during this gap. 
Proposal 2: RAN2 to consider defining an aperiodic gap for ‘suspension of secondary-cell /secondary cell group’ for short activity (e.g short signaling, SDT) at NW-B whose maximum duration is known to UE.
In some scenarios, both USIM operations may need the full capability for the RRC connection. In such scenarios, the UE can support this MUSIM operation if the UE can switch the complete UE capability across the two USIM operations in time shared manner. For this time-shared operation, the UE may need to negotiate the gap configuration for capability sharing. These gaps are different from the Rel-17 MUSIM gap where there is a need to switch the RX from one NW to other NW. For Rel-18 MUSIM scenario with capability sharing, the UE can continue with TX/RX in both USIM without any switching of TX/RX between NW and instead it needs to create gap for NW operation to allow the capability to be used by other NW.
Proposal 2A: RAN2 to consider periodic gaps for capability sharing for Rel-18 MUSIM operation which does not require TX/RX switching across NW.
2.3 Sharing of ‘all-CC’ capability across RRC connections 
[bookmark: _Hlk115385997]Within UE capability some of the capability parameters are marked as ‘allCC’. These capabilities are shared across all the component carriers configured within the network. One of the capability parameter marked as ‘all-CC’ is the number of CSI resources which UE can monitor across component carriers.  The gNB configures the CSI-RS resources and CSI reporting resources across component carriers placed in such a way that UE capability is not exceeded.  But when the total number of component carriers are shared across RRC connections of two USIM, the UE may need to divide this capability also statically between MUSIM. But this will severely restrict the operation in either of the network for the usage of CSI-RS configurations. 
Observation 3: Static splitting of the CSI-RS monitoring capability corresponding to ‘all-CC’ will result in restricted operation for CSI-RS monitoring in both networks.
For the above problem, if the UE can dynamically share the CSI monitoring capability across RRC connections and indicate only when there is a problem for CSI monitoring due to the RRC configuration, it is possible to share this capability in flexible manner across two USIM.
Proposal 3: RAN2 to consider dynamically updating the status of CSI resource availability to NW-A depending on the status of the overall usage of the resources across USIMs. FFS UAI or other means to indicate the resource situation.
2.3 Impact of MUSIM capability restriction on Mobility enhancements 
For CHO or CPAC, the UE stores conditional configuration to be applied when a specific measurement condition is met. When the UE is starting RRC connection at NW-B the UE only considers the current configuration and trigger UAI for the release of resources if it is needed for NW-B operation. If the check does not include the conditional configurations stored for later execution which is under evaluation, there will be a mismatch of configuration for CHO/CPAC execution and lead to mobility failure. 
Observation 4: Starting of RRC connection at NW-B when UE has stored conditional configuration may result in mobility failure if these configurations are not considered in the capability restriction check.
Proposal 4: RAN2 to study mechanisms to minimize the signaling procedure and resource reservation time for conditional configurations.
UE capable of DAPS will require all the radio layers for both source and target cells to be active for a short duration during mobility to minimize the interruption. The DAPS operation will require all the dual TX/RX resources dedicated to one of the NW operations for MUSIM UE. In such cases how the RRC configuration containing DAPS activation is handled at MUSIM UE needs to be analyzed to ensure that mobility performance is not impacted at NW-A.
Proposal 5: RAN2 to study the impact to DAPS configuration from Rel-18 MUSIM capability restriction.
3	Conclusion
In this discussion paper we analyze the enhancements to MUSIM gap preference and gap configurations for Dual TX/RX UE and make the following observations and proposals.
						MUSIM-Gap Configuration Changes for Dual TX/RX UE
Proposal 1: Cell-Group specific Gap preference indication and Gap configuration are allowed for Dual TX/RX UE in Rel-18.
								Carrier Specific Gap for capability sharing
Observation 1: For short RRC connection or SDT at NW-B, the Rel-17 MUSIM switching mechanism is not optimized for signaling overhead and data interruption performance at NW-A.
Observation 2: Release of secondary cells /cell groups at NW-A and adding them back via RRC procedure for short RRC connection at NW-B will result in signaling overhead and longer interruption time than the actual duration of NW-B activity.
Proposal 2: RAN2 to consider defining an aperiodic gap for ‘suspension of secondary-cell /secondary cell group’ in NW-A for short activity (e.g short signaling, SDT) at NW-B for Dual TX/RX UE.
Proposal 2A: RAN2 to consider periodic gaps for capability sharing for Rel-18 MUSIM operation which does not require TX/RX switching across NW.
Sharing of ‘all-CC’ capability
Observation 3: Static splitting of the CSI-RS monitoring capability which corresponds to ‘all-CC’ will lead to in restricted operation for CSI-RS monitoring in both RRC connections of MUSIM operation.
Proposal 3: RAN2 to consider dynamically updating the status of CSI resource monitoring capability to NTWK-A depending on the status of the overall usage of the resources across USIMs. FFS UAI or other means to indicate the resource situation.
MUSIM Capability restriction impact on  Mobility enhancements
Observation 4: Starting of RRC connection at NW-B when UE has stored conditional configuration may result in mobility failure if these configurations are not considered in the capability restriction check.
Proposal 4: RAN2 to study mechanisms to minimize the signaling procedure and resource reservation time for conditional configuration due to capability restriction signaling.
Proposal 5: RAN2 to study the impact on DAPS configuration from Rel-18 MUSIM capability restriction.
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