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<<<<Change start>>>>

[bookmark: _Toc124536366][bookmark: _Toc60788151]20	Support for Multi-USIM devices
[bookmark: _Toc124536367]20.1	General
NG-RAN may support one or more of the following enhancements for MUSIM device operation:
-	Paging Collision Avoidance, as described in clause 20.2;
-	UE notification on Network Switching, as described in clause 20.3;
-	UE temporary capability restriction, as described in clause 20.X;
[bookmark: _Toc124536368][bookmark: _Toc60788152]20.2	Paging Collision Avoidance
[bookmark: _Hlk65227274]The purpose of paging collision avoidance is to address the overlap of paging occasions on both USIMs when a MUSIM device (e.g. dual USIM device) is in RRC_IDLE/RRC_INACTIVE state in both the networks (e.g. Network A and Network B) associated with respective USIMs. Network A is NR and Network B is E-UTRA or NR.
A MUSIM device may determine potential paging collision on two networks and may trigger actions to prevent potential paging collision on NR network as specified in TS 23.501 [3].
NOTE:	It is left to UE implementation as to how it selects one of the two RATs/networks for paging collision avoidance.
[bookmark: _Toc124536369][bookmark: _Toc60788153][bookmark: _Hlk63673912]20.3	UE notification on Network Switching
For MUSIM operation, a MUSIM device in RRC_CONNECTED state in Network A may have to switch from Network A to Network B. Network A is NR and Network B can either be E-UTRA or NR. Before switching from Network A, a MUSIM device should notify Network A to either leave RRC_CONNECTED state, or be kept in RRC_CONNECTED state in Network A while temporarily switching to Network B.
When configured to do so, a MUSIM device can signal to the Network A a preference to leave RRC_CONNECTED state by using RRC (see TS 38.331 [12]) or NAS signalling (see TS 23.501 [3]). After sending a preference to leave RRC_CONNECTED state by using RRC signalling, if the MUSIM device does not receive an RRCRelease message from the Network A within a certain time period (configured by the Network A, see TS 38.331 [12]), the MUSIM device can enter RRC_IDLE state in Network A.
When configured to do so, a MUSIM device can signal to the Network A a preference to be temporarily switching to Network B while remaining in RRC_CONNECTED state in Network. This is indicated by scheduling gaps preference.This preference can include information for setup or release of gap(s). The Network A can configure at most 4 gap patterns for MUSIM purpose: three periodic gaps and a single aperiodic gap. The Network A should always provide at least one of the requested gap pattern or no gaps. Network providing an alternative gap pattern instead of the one requested by the UE is not supported in this release.
20.X	UE temporary capability restriction
For MUSIM operation, a MUSIM device in RRC_CONNECTED state in Network A may indicate its preference on UE temporary capability restriction or removal of restriction with Network A when UE needs transmission or reception (e.g., start/stop connection to Network B) Network A is NR and Network B can either be E-UTRA or NR. The UE may request a temporary capability restriction only after the Network signals via RRC that this is allowed.
Editor note: FFS whether the UE can indicate if it is already connecting with reduced capabilities during connection set-up/resume.
When the UE is in RRC_CONNECTED state in both NR Network A and NR Network B, it is up to the UE implementation to select one of the two networks to request UE temporary capability restriction. When the UE is in RRC_CONNECTED state in both NR Network A and E-UTRA Network B, the request for UE temporary capability restriction can be performed on the NR network. When the UE is in RRC_CONNECTED state in NR Network A and moving from RRC_IDLE/INACTIVE state to RRC_CONNECTED state in NR Network B, the request for UE temporary capability restriction can be performed on Network A.
Editor note: FFS how to handle if UE is moving from RRC_IDLE/INACTIVE state in NR Network A and is in RRC_CONNECTED state with NR Network B.
For dual-active MUSIM UE, UE signalling will support the request for release (and reversal) of SCells and SCG. 
Editor note: The signalling details for temporary capability restriction (e.g. implicit or explicit request of each SCell or SCG, band conflict scenario) 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.

<< End of changes >>
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[bookmark: _Toc37232087][bookmark: _Toc51971521][bookmark: _Toc20388082][bookmark: _Toc29376164][bookmark: _Toc52551504][bookmark: _Toc124536383][bookmark: _Toc46502173]Annex of meeting agreements
Highlighted below are the meeting agreements that have been considered for the CR. 

RAN2#121 Agreements

· A2a: When the UE is in Connected mode in two NR networks, it is up to the UE implementation to select which NW to perform signaling for temporary UE capability restrictions. 
· 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.
· A2c: When the UE is in Connected mode in both networks and one is E-UTRAN, the signaling for temporary UE capability restrictions happens on the NR network.

· 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.
· 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.

· A1: UAI can be used for the signaling of temporary UE capability changes for dual-active MUSIM. FFS if we have additional signalling (depends on e.g. SCell/SCG deactivation usability for MUSIM)
· A8: For dual-active MUSIM, at least the following type of UE capabilities can be expected to be impacted:
· •	Transmission and reception capabilities (e.g. MIMO layers)
· •	Measurement capabilities (e.g. gaps)
· •	Supported bandwidth
· •	Supported band-combinations (FFS whether this is CA or DC or both)
· FFS what is the granularity of reported temporary UE capability restrictions (also pending the band conflict discussion). 
· FFS whether UE reports some or all of the above or whether we can do something simpler


· 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.
· RAN2 does not intend to create new procedures for e.g. SCell/SCG deactivation for MUSIM purposes in Rel-18. Existing procedures can be used based on NW choice.
 
· B4: RAN2 considers the only RAN3 impact may be to support the UE request of SCG/SCell release via SRB3 (if supported) for MUSIM purpose (e.g. cause value).  If this can be done via inter-node messages, RAN2 expects no RAN3 impacts.

· 1: The UE is only allowed to provide MUSIM assistance information for Rel-17 MUSIM gap preference to NR MN and NR MN configures the UE with Re-17 MUSIM gap(s). This requires no specification impacts.
· Use inter-node messages to convey Rel-17 MUSIM gap configuration from MN to SN in NW A when UE is in NR-DC.

· RAN2 confirms that the band conflict scenarios will be covered by the temporary UE capability restrictions. FFS on signalling details.

RAN2#119bis Agreements
· The R18 MUSIM solution should work in DC/CA and RAN sharing scenarios (but need not be optimized for RAN sharing).

· RAN2 aims to address at least the Scenario 1: the UE in network A in RRC_CONNECTED indicates (i.e. adds/removes) its preference on temporary UE capability due start/stop connection in NW B. This can be e.g. CA/DC capability restriction.

· 2	The following is assumed when defining the solution: 
· The two networks are independent (i.e. no inter-network communication); 
· The Core Network is not aware of the temporary restrictions of the UE capability; 

· 1: RAN2 can discuss NW A MN-SN coordination of Rel-18 MUSIM temporary capability restrictions due to UE being configured with NR-DC in NW A. 
· RAN2 thinks MN-SN coordination for Rel-17 MUSIM gaps requires WI clarification in RAN

· RAN2 needs to discuss which UE capabilities can be impacted by sharing of resources between the MUSIM links.

· RAN2 aims to prioritize only few solutions and avoid multiple solutions for the same problem (FFS pending on solution details).
 
· A7: The UE can initiate signaling for UE capability restrictions on NW A if NW A allows it. The specification will not capture NW B events which can cause such need. 

· A4: RAN2 to discuss whether the following UE capabilities (not a complete list) are impacted for dual-active MUSIM: MIMO layers, BC capabilities, Measurement capabilities, Bandwidth, srs-TxSwitch, UL tx power, Power Class. 
 
· For proposals A1-A2, the solution details need more discussion. Other solutions are not precluded (requires company input with details). Will discuss further over email on the solutions (after this meeting) and which capabilities can be affected.
· For B1-B3, B5, the solution details need more discussion. May prioritize B1, B2 and B5. FFS on signalling details. Other solutions are not precluded (requires company input with details) and none of B1-B5 are agreed as solutions for this WI.
· Do not consider solution B4 in Rel-18 (since it may have CN impacts which are precluded in this WI)

· CX: RAN2 to continue evaluation of any Xn-AP, F1-AP or RAN4 impact due to dual-active MUSIM operation.


· 1: RAN2 can consider such Band conflict scenarios for MUSIM in CONNECTED to arrive at a graceful specification-based solution intended to mitigate such conflicts.

· Wait for RAN4 feedback on MUSIM gap priority.

