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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
The objectives of Rel-17 Multi-USIM WI [1] are the following:
	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 or LTE. 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, RAN3]:
· 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, RAN3].
· 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
4) Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]:


During the last RAN2 meeting, we have made the below agreements related to MUSIM capabilities. 
	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.
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.


And we also agreed to use the below as a baseline for MUSIM capabilities.
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


This paper would like to further discuss the above FFSs for MUSIM UE capabilities.
2. Discussion
Paging cause capability:
RAN2 has agreed that there is no need for AS capability for paging cause feature since both CN and RAN can know whether the UE supports the paging cause feature by UE NAS capability. Considering paging cause feature has impact on RAN and UE, to avoid confusion, it would be better to clarify in TS 38.306 and TS 36.306 that paging cause feature is optional feature without UE radio access capability parameters. Thus, we propose the following:
Proposal 1: Clarify in TS 38.306 and TS 36.306 that paging cause feature is optional feature without UE radio access capability parameters.
Moreover, the paging cause capability defined for R17 Multi-USIM can only be indicated by MUSIM UE to the network. However, such restriction is not needed since the paging cause feature may be beneficial to single USIM UE. For example, a single USIM UE may be interested in the paging cause value for EPS fallback purpose. Since the paging cause capability is defined by SA2, if RAN2 agrees that paging cause capability can also be applied to single USIM UE, an LS to SA2 is needed. Thus, we have the following proposal:
Proposal 2: Paging cause capability can be applied to MUSIM UEs and single USIM UEs. Send an LS to SA2 to indicate RAN2’s preference. 
Network switching capability:
RAN2 has agreed to support periodic and aperiodic gaps for MUSIM purpose. For flexibility, whether one UE is allowed to request MUSIM gap should be configured separately for periodic gap and aperiodic gap, and the configuration is only sent to the UE supporting the corresponding MUSIM gap type. Moreover, network should be allowed to configure periodic/aperiodic gap configuration based on the current network preference/strategy, even if the UE requests the another one (aperiodic/periodic) gap. In other words, the network has more flexibility to configure the MUSIM gap configurations by considering the UE capability, UE’s preference and network strategy. Thus, we prefer to introduce separate capabilities for periodic and aperiodic gaps. And in our understanding, MUSIM gap feature is independent with MUSIM NAS features, thus there is no prerequisite feature groups for both MUSIM gap capabilities. Given above, we have the following proposal:
Proposal 3: [bookmark: _GoBack]Introduce separate capabilities for periodic and aperiodic gaps for MUSIM. Neither capability has a prerequisite feature group. 
Both NAS-based and RRC-based network switching for leaving RRC_CONNECTED are supported in Rel-17. According to the below text quoted from TS 23.501-h30, UE NAS capability for NAS-based network switching (highlighted in blue) has been defined.
	[bookmark: _Toc91148182][bookmark: _Toc51769105][bookmark: _Toc47342407][bookmark: _Toc45183565][bookmark: _Toc36187661][bookmark: _Toc27846537][bookmark: _Toc20149746]5.4.4a	UE MM Core Network Capability handling
<Omit>
If a UE operating two or more USIMs, supports and intends to use one or more Multi-USIM features (see clause 5.38) in a PLMN for a USIM, it shall indicate in the UE 5GMM Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features with the following indications:
-	Connection Release Supported.
-	Paging Cause Indication for Voice Service Supported.
-	Reject Paging Request Supported.
-	Paging Restriction Supported.
Otherwise, the UE with the capabilities of Multi-USIM features but does not intend to use them shall not indicate support of these one or more Multi-USIM features.
A UE not operating two or more USIMs shall indicate the Multi-USIM features are not supported.
NOTE:	It is not necessary for a UE operating two or more USIMs to use Multi-USIM features with all USIMs.


In our understanding, one UE may choose to support one of the switching notification mechanisms. Hence, UE AS capability is also needed for indicating the support of RRC-based network switching for leaving RRC_CONNECTED. With this capability, the network can configure the UE to request RRC-based network switching for leaving RRC_CONNECTED only if the UE supports the feature. Besides, with this capability, the network can know the data rate degradation of UE supporting this feature is because the bad link condition in the current network, not due to network switching. Thus, one explicit capability is needed, and it should be optional, per UE and without prerequisite feature groups. Based on the above, we have the following proposal: 
Proposal 4: Introduce one capability for leaving RRC_CONNECTED state. The capability is optional, per UE level and without prerequisite feature groups.
The latest RANP meeting, the below objective has been added in the MUSIM WID:
	· Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4]:


In TS 38.306, the below gap pattern capabilities are defined. 
	supportedGapPattern
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17, 18 and 19 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
	UE
	CY
	No
	No

	supportedGapPattern-r16
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC for PRS measurement and NR/E-UTRA RRM measurement. The leading / leftmost bit (bit 0) corresponds to the gap pattern 24, the next bit corresponds to the gap pattern 25, as specified in TS 38.133 [5]. The applicability of the gap patterns 24 and 25 is defined in clause 9.1.2 of TS 38.133 [5]. A UE that indicates support of this capability shall indicate support of NR-DL-PRS-ProcessingCapability-r16 defined in TS 37.355 [22].
	UE
	No
	No
	No


The gap pattern capability should be extended for new MUSIM gap patterns to be defined by RAN4. Thus, we have the following:
Proposal 5: Extend the gap pattern capability, upon new gap patterns are introduced for MUSIM by RAN4.
3. Conclusion
According to the above analysis, we have the following proposal:
Proposal 1: Clarify in TS 38.306 and TS 36.306 that paging cause feature is optional feature without UE radio access capability parameters.
Proposal 2: Paging cause capability can be applied to MUSIM UEs and single USIM UEs. Send an LS to SA2 to indicate RAN2’s preference. 
Proposal 3: Introduce separate capabilities for periodic and aperiodic gaps for MUSIM. Neither capability has a prerequisite feature group. 
Proposal 4: Introduce one capability for leaving RRC_CONNECTED state. The capability is optional, per UE level and without prerequisite feature groups.
Proposal 5: Extend the gap pattern capability, upon new gap patterns are introduced for MUSIM by RAN4.
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