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Introduction
RAN2 has already agreed on the following:
AS capability for paging collision avoidance is not needed (for any cases).
There is no need for AS capability for Busy indication.
There is no need for AS capability for Paging cause value.

These agreements cover majority of the MUSIM capability related issues. The remaining open issues are on network switching related capabilities on gaps and leaving CONNECTED.   These UE capability aspects are discussed in the document.  
Further, UE behaviour when network does not support the function has some consequences but not necessarily specification impact.  This is also discussed further.
Discussion
Unlike many other features, the actual network configuration of gaps and leaving connected is based on UE assistance information (UAI) rather than UE capability.  The gap pattern/leaving connected requirement depends on the UE implementation and bands used for the different SIMs.  These are taken into account by the UE when it provides the UAI.  The network configures specific gaps or releases the UE to INACTIVE/IDLE as requested by the UE in the UAI.  
Observation#1: The network configuration of gap pattern and leaving connected signalling is based on UAI and not on UE capability signalling.
In terms of network configuration, the UE capability signalling itself then only determines the network configuration on whether UE is allowed to send UAI.  
Observation#2: UE capability signalling for MUSIM only determines the network configuration on whether UE is allowed to send UAI.
RAN2 has agreed to support periodic and aperiodic gaps for MUSIM.  Periodic gaps are used for periodic switching such as Paging reception and measurements.  UE may request aperiodic gaps for purpose of tx and reception in network B without entering RRC connected in network B.  These could be used for SI request and reception.   For a MUSIM UE to function properly, whether it needs gaps for all of these will depend on the actual UE implementation.   
The draft CR on MUSIM has a common configuration for UE to provide gap specific UAI – it does not differentiate between periodic and aperiodic gap.  Based on this common configuration, UE may request either or both periodic and aperiodic gaps.  In this approach, there is no need for separate capability for periodic and aperiodic gaps.  
Observation#3: With the common configuration for periodic and aperiodic gap in the draft CR , network has to support both periodic and aperiodic gaps (if it supports MUSIM).  
Further, with regard to separate UE capability bits for gaps and “leaving connected”, from the signalling point of view, there is no strong justification to have separate bits.  This capability bit only implies UE supports the network configuration on whether UE is allowed to send UAI for both gaps and leaving connected.  As handling this configuration is simple, there is no strong reason to further split the capability signalling in terms of in terms of gaps and leaving connected.  
Observation#4: From the signalling point of view, a single capability bit is sufficient to indicate UE support of accepting network configuration on whether UE is allowed to send UAI for both gaps (periodic and aperiodic) and leaving connected.
Partial support of MUSIM by UE
Another point to discuss is whether UE is allowed to support only “leaving connected” and but not support gaps.  Gaps are primarily useful for short periodic functions such as Paging reception and measurements in network B.  Moving the UE to INACTIVE/IDLE periodically for these functions will result in suboptimal performance for both network A and network B.  
A UE implementation possibility to consider is that UE does these short periodic functions using proprietary implementation without use of gaps.   That is, from specification point of view, UE only supports “leaving connected”.  This implementation goes against the concept and objective of the WI on MUSIM as it can still result in unknown UE behaviour and impact network algorithms and performance if the UE “disappears” without network knowledge.  
Observation#5: Support of just one function (e.g., supporting “leaving connected” and not gaps) in the UE can result in suboptimal performance and goes against the objective of the WI.  
Handling lack of network support for MUSIM
Another aspect to discuss is the UE behaviour if the network (or cell) does not support MUSIM at all.  Network support of MUSIM can vary across the network (i.e., all of the cells of the network may not support MUSIM or could be legacy cell).   Hence a Rel-17 MUSIM UE might find itself in a cell that does not support MUSIM.  These networks that do not support MUSIM will not provide the configuration that allows UEs to send MUSIM specific UAI and UE will not be able to request gaps or to leave CONNECTED.  These MUSIM UEs will still need to support the multiple SIMs then without network support.  That is, UEs are likely to implement fall back to some UE implementation specific way of handling multiple SIMs if the network doesn’t support MUSIM.  This could involve some kind of “self created gaps/leaving connected” without providing UAI to network or network providing gaps.
Similar issue arises if the network only supports “leaving connected” and not gaps.  UE will have to use proprietary implementation to perform these short periodic tasks without network gap configuration, resulting in suboptimal performance.  There is no specified UE behaviour if the network does not provide the requested gap.   While this implies that the network has to support both periodic and aperiodic gaps and be able to provide the gap if requested by the UE, it will be difficult to ensure that all of the cells of the network supports the full functionality.  
Observation#6:   A Rel-17 MUSIM capable UE is likely to also implement fallback to some UE implementation specific way of handling multiple SIMs to cater for networks that doesn’t support MUSIM or some of MUSIM functionality.
In case, the network (or the cell) does not support MUSIM or a subfunction, it can be expected to remove the configuration for the UE to provide the assistance information.  The UAI configuration can hence serve as an indication to the UE of the network support for MUSIM.  
Observation#7: MUSIM UAI configuration provides an indication to the UE of the network support for MUSIM.
It might be difficult to prevent UE implementations that do not support gaps and only support “leaving connected” (also considering that RAN4 work on gaps may not be complete in Rel-17).  In such a scenario, it could still be useful for the network to know that the MUSIM UE does not support gaps, implying UE may use proprietary solutions for gaps.    
Observation#8: Even if it is not functionally required, it could be useful to network to know if UE will use proprietary solutions instead of network controlled gaps (i.e., if UE does not support gaps).
Proposal#1: Two capability bits are introduced, one for support gaps and another for “leaving connected”.  There is no need for different capability bits for periodic and aperiodic gaps.

Need for further differentiation of UE capability based on xDD/FRx
While the text in R2-2109625 was tentatively agreed as a baseline, and this text provided a UE capability without differentiating between xDD/FRx, there was no formal agreement made on this.  As this is capability bit is for higher layer function and the gap requested is based on UAI, a per UE capability indication (without FRx and xDD differentiation) is sufficient.  
Proposal#2: Confirm that the MUSIM related capability is per UE (without FRx and xDD differentiation).
Summary and proposals
This document discussed the UE AS capability signalling requirements for MUSIM.  The following proposals were made.
Observation#1: The network configuration of gap pattern and leaving connected signalling is based on UAI and not on UE capability signalling.
Observation#2: UE capability signalling for MUSIM only determines the network configuration on whether UE is allowed to send UAI.
Observation#3: With the common configuration for periodic and aperiodic gap in the draft CR , network has to support both periodic and aperiodic gaps (if it supports MUSIM).  
Observation#4: From the signalling point of view, a single capability bit is sufficient to indicate UE support of accepting network configuration on whether UE is allowed to send UAI for both gaps (periodic and aperiodic) and leaving connected.
Observation#5: Support of just one function (e.g., supporting “leaving connected” and not gaps) in the UE can result in suboptimal performance and goes against the objective of the WI.  
Observation#6:   A Rel-17 MUSIM capable UE is likely to also implement fallback to some UE implementation specific way of handling multiple SIMs to cater for networks that doesn’t support MUSIM or some of MUSIM functionality.
Observation#7: MUSIM UAI configuration provides an indication to the UE of the network support for MUSIM.
Observation#8: Even if it is not functionally required, it could be useful to network to know if UE will use proprietary solutions instead of network controlled gaps (i.e., if UE does not support gaps).
Proposal#1: Two capability bits are introduced, one for support gaps and another for “leaving connected”.  There is no need for different capability bits for periodic and aperiodic gaps.
Proposal#2: Confirm that the MUSIM related capability is per UE (without FRx and xDD differentiation).

In summary, the following is proposed for MU-SIM capability for 38:306 (against the baseline TP from R2-2109625):
	Definitions for parameters 
	Per 
	M 
	FDD-TDD DIFF 
	FR1-FR2 DIFF 

	MuSIM-PeriodicGapSupport
Indicates whether the UE supports periodic gap request for MUSIM
	UE 
	No 
	No 
	No 

	MuSIM-AperiodicGapSupportLeavingConnectedSupport
Indicates whether the UE supports aperiodic Leaving Connected gap request for MUSIM
	UE 
	No 
	No 
	No 



The following is proposed for MUSIM capability for 38:822:

	Features 
	Index 
	Feature group 
	Components 
	Prerequisite feature groups 
	Type 
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC) 
	Need of FDD/TDD differentiation 
	Need of FR1/FR2 differentiation 
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2 
	Note 
	Mandatory/Optional 

	x. Rel-17 MUSIM 
	X-0 
	Gap support for MUSIM UE
	Indicates UE support periodic gap for MUSIM
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling

	
	
	Leaving Connected support for MUSIM UE
	Indicates UE support aperiodic gapLeaving connected for MUSIM
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling




