3GPP TSG-RAN WG2 Meeting #116bis Electronic	R2-2200838
Online, 17 – 25 January 2022	

Agenda item:	8.3.5
Source:	Nokia, Nokia Shanghai Bell
Title:	Further discussion on UE capabilities for MUSIM operation
WID/SID:	LTE_NR_MUSIM-Core
Document for:	Discussion and Decision
1	Introduction
Rel-17 WI [1] for ‘support of Multi-SIM devices’ aims to study the system impacts when the UE communicates to more than one PLMN via multi-SIM support and specifies potential enhancements to avoid performance degradation in the MUSIM scenarios.
The objectives of the WI are:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR [RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
UE SIMs may belong to same or different operators. 
USIM can be a physical SIM or eSIM. 
Coordination with relevant WGs, such as SA2, should be considered where relevant. 
Specification change should focus on NR side for objective 1.



In this discussion paper we further discuss UE capability aspects as well as touch upon further scenarios related to the objective 2 and need for RAN2 discussions on the same. 

2	Background
The below information is copied from Chairman’s notes from RAN2#116-e meeting for reference.

Summary document [203]:
R2-2111303	[203] Summary of agenda 8.3.5: UE capabilities (MUSIM)	Ericsson	discussion	Rel-17	LTE_NR_MUSIM-Core	Late

No capability bits needed for certain parts of the feature?
1	AS capability for paging collision avoidance is not needed (for any cases).
2	There is no need for AS capability for Busy indication.
6	There is no need for AS capability for Paging cause value.

Network configuration aspects
Proposal 4	Network should be able to configure whether UE can send gap preferences for MU-SIM. It should be possible for network to configure individually whether UE is allowed to send preferences for periodic and aperiodic gaps.
Proposal 5	Network can configure the UE to report MUSIM UE assistance information for leaving RRC_CONNECTED state and without leaving RRC_CONNECTED state independently.

RRC switching procedures
Proposal 3	RAN2 to discuss whether to introduce the following UE capabilities:
1 optional per UE bit (without xDD/FRx differentiation) for RRC based switching procedures for leaving RRC_CONNECTED state, and
1 optional per UE bit (without xDD/FRx differentiation) for RRC based switching procedures without leaving RRC_CONNECTED state.

Is generic "MUSIM capability" needed?
Proposal 7	RAN2 to select one of the options below:
Option 1: There is no need for an overall MUSIM capability at AS level, i.e. it is sufficient to have AS capabilities defined for specific MUSIM features.
Option 2: An AS capability is introduced to indicate overall support of MUSIM, i.e. inclusion of this indication in UE capability report would imply that the UE supports at least one of the defined features for MUSIM.

Chair proposal on "other capability aspects" proposed to be postponed in the summary document:
3)	Introduce separate UE capabilities for periodic and aperiodic gap request for MUSIM.[1]
6)	RAN2 to further discuss the capabilities of “leave without response timer” and “reception of paging cause”.[4]
7)	Clarify in LTE and RRC specifications for Release-17 that the existing RRC Processing Delay requirements is applicable only for UE operating in Single-SIM mode and is NOT applicable for RRC procedures for UE’s operating in MUSIM mode of operation.[3]
8)	RAN2 to further study the RRC Processing Delay Requirements for MUSIM UEs based on the solutions agreed for the other MUSIM WI objective (Paging Collision, Network Switching, Busy Indication etc.)[3]
Can discuss UE capabilities for periodic/aperiodic gap request and RRC processing delay requirements for MUSIM in Rel-17 further in the next RAN2 meeting.

4)	RAN2 to discuss in switching notification in dual connectivity scenario request to release the SCG rather than leaving RRC_CONNECTED fully with dual connectivity. [4]
5)	If RAN2 decided to support release of SCG for switching without leaving RRC connection, UAI can include new parameter ‘SCG-Release’ within leave-indication information. [4]
9)	RAN2 to consider such Band conflict scenarios for MUSIM to arrive at a graceful specification-based solution intended to mitigate such conflicts.[3]
10)	RAN2 to consider the problem statements for MUSIM UEs related to caller ID identification and optimal signalling to ensure faster RRC Connection Release with the intent to avoid radio resource wastage.[3]
?? Do not consider SCG release, band conflicts and caller ID identification aspects in Rel-17. Can consider discussing them in Rel-18.

R2-2109625	UE capabilities for MU-SIM	Intel Corporation	discussion	Rel-17	LTE_NR_MUSIM-Core
-	Samsung thinks periodic and aperiodic gaps do not need separate bits. Intel agrees this was not discussed yet.
-	Samsung thinks we need a bit for leaving RRC_CONNECTED.
The below is used as baseline for MUSIM capabilities (can still discuss exact details in the next meeting). FFS whether we need separate bits for periodic and aperiodic gaps. FFS if we need capability bit for leaving RRC_CONNECTED.
	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

	
	
	
	Indicates UE support aperiodic gap for MUSIM
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling



In addition to the above, an excellent summary of the company proposals was made in [3].
3	Discussion
3.1 Gap support capability for MUSIM UE
	FFS whether we need separate bits for periodic and aperiodic gaps.


To discuss the above FFS further, let us refer to the Stage 3 signalling proposed in the running CR.
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Figure 3.1-1: MUSIM gaps Stage 3 design proposal [4].
A MUSIM capable UE shall be able to request up to 3 gaps based on the current agreements (periodic or aperiodic type is encoded as part of the Gap repetition period which is right now an FFS) which are of either periodic or aperiodic types. A UE that is for example not able to support aperiodic gaps will never request such a type in the assistance information. As such, we do not see the need to have a separate capability from the UE perspective but rather leave this to the understanding that if a UE does not support aperiodic gaps it simply does not request them in the assistance information.
Based on this discussion, we would like to propose to have a single capability:
	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 gap for MUSIM purpose
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling

	
	
	
	Indicates UE support aperiodic gap for MUSIM
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling


 
Proposal 1: RAN2 to introduce single AS level per UE capability without FRx/xDD differentiation for gap support for MUSIM purpose.
3.2 Capability for leaving RRC_CONNECTED
	FFS if we need capability bit for leaving RRC_CONNECTED.


On the above FFS, a timer dictating how long the UE is prepared to wait for network response before leaving RRC_CONNECTED could be configured for the UE. If a UE does not want to implement such a functionality but leave immediately to RRC_IDLE, it should be allowed to do so.
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Figure 3.1-2: MUSIM leave without response Stage 3 design proposal [4].
A MUSIM capable UE should indicate also its preference of supporting of preferred RRC state upon leaving RRC_CONNECTED (if this is not signalled, then only RRC_IDLE is supported by UE).
Proposal 2: RAN2 to introduce single AS level per UE capability without FRx/xDD differentiation for indicating support of timer T3xxx (MUSIM leave without response timer).
	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-1 
	Support of leave without response timer
	Indicates leave without response timer support for MUSIM purpose (T3xx)
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling






4	Conclusion
This paper discussed the capabilities for the MUSIM devices. Overall based on the discussions, we propose the following combined table for MUSIM capabilities comprising of two feature groups X-0 and X-1 and also summarize them as proposals:
	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 
	Support of leave without response timer
	Indicates leave without response timer support for MUSIM purpose (T3xx)
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling

	
	X-1 
	Support of leave without response timer
	Indicates leave without response timer support for MUSIM purpose (T3xx)
	MUSIM support over NAS
	 UE
	No
	No 
	 
	 
	Optional with capability signalling



UE capabilities
Proposal 1: RAN2 to introduce single AS level per UE capability without FRx/xDD differentiation for gap support for MUSIM purpose.
Proposal 2: RAN2 to introduce single AS level per UE capability without FRx/xDD differentiation for indicating support of timer T3xxx (MUSIM leave without response timer).
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