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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
The objectives of Multi-USIM WI are 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


This paper would like to discuss the related UE capabilities of the above objectives.
2. Discussion
Paging collision:
For a multi-USIM UE, upon detection a paging collision issue, the UE with capability to handle paging collision issue can provide a Requested IMSI Offset value that is used for determination of paging occasions in Attach Request or Tracking Area Update Request in EPS, or can trigger MRU in 5GS. Then the corresponding network can decide to allocate the accepted IMSI Offset or new 5G-GUTI as a response to the UE, thus there is no need to define any siganlling for UE to report its capability for paging collision avoidance feature to network. 
Proposal 1: No need to define AS UE capability for paging collision avoidance feature. 

Network switching:
From UE perspective, a new UE capability needs to be introduced on the support of MSUIM assistance information for switching notification. NW configures UE to report MSUIM assistance information via otherConfig of RRCReconfiguration message only if the UE supports MUSIM switching notification feature.
While defining UE capability, it would be further discussed whether UE capability separation is needed for two network switching procedures, i.e. one is for without leaving RRC_CONNECTED state, the other one is for leaving RRC_CONNECTED state. From UE perspective, there could be AS or NAS solutions for leaving RRC_CONNECTED state. Therefore, a multi-USIM UE may choose to support AS switching for without leaving RRC_CONNECTED state and NAS switching for leaving RRC_CONNECTED state. To enable this flexibility, AS signalling should allow UE to report switching capabilities for with and without leaving RRC_CONNECTED state separately.
[bookmark: _GoBack]Furthermore, UE capability for switching notification has no difference on frequency bands. It should be defined per UE.
Proposal 2: Two separate UE capabilities are introduced to support switching notification, one for without leaving RRC_CONNECTED state, the other one is for leaving RRC_CONNECTED state. Both capabilities are defined per UE. 
Paging cause:
In 5GS, according to the below description in TS 23.501-h20 (the same is true for EPS, as can be found in TS 23.401), a multi-USIM UE that supports and intends to use Paging Cause Indication for Voice Service feature, should indicate this UE capability to the its serving AMF.
	[bookmark: _Toc51769105][bookmark: _Toc47342407][bookmark: _Toc45183565][bookmark: _Toc36187661][bookmark: _Toc83301629][bookmark: _Toc20149746][bookmark: _Toc27846537]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.


And from the below text in TS 23.501-h20 that marked in yellow, the AMF will transfer this UE capability to NG-RAN to deliver the Voice Service Indication in RAN paging for the UE in RRC-Inactive state, thus there is no need to define any other UE capability to be indicated the RAN. 
	[bookmark: _Toc83302151]5.38.3	Paging Cause Indication for Voice Service
The UE and the network may support Paging Cause Indication for Voice Service feature.
The network that supports Paging Cause Indication for Voice Service feature shall provide a Voice Service Indication for IMS voice service in the Paging message, only if the UE indicates the Paging Cause Indication for Voice Service feature is supported to the network. The network determines the IMS voice service based on the Paging Policy Indicator as specified in clause 5.4.3.2.
Upon reception of the Voice Service Indication in NGAP Paging Message from AMF, the NG-RAN supporting Paging Cause Indication for Voice Service should include the Voice Service Indication in the Uu Paging message to the UE.
When the UE context in the AMF indicates Paging Cause Indication for Voice Service feature is supported, in order to require NG RAN to deliver the Voice Service Indication in RAN paging for the UE in RRC-Inactive state, the AMF provides an indication indicating the Paging Cause Indication for Voice Service feature is supported to the NG-RAN. Upon reception of the indication, the NG-RAN that supports the feature stores a Paging Cause Indication for Voice Service indication in its the UE context. For a UE in RRC-Inactive, the NG-RAN should provide the Voice Service Indication in the RAN Paging message only when there is Paging Cause Indication for Voice Service indication in the UE context and detects the downlink data which triggers the RAN Paging message is related to voice service based on the Paging Policy Indicator, in the header of the received downlink data, as specified in clause 5.4.3.2.
UE that supports the Paging Cause Indication for Voice Service feature is capable of differentiation between Paging from a network that does not support the Paging Cause Indication for Voice Service feature and Paging without the Voice Service Indication. How the UE distinguishes the Paging from a network that does not support the Paging Cause Indication for Voice Service feature and Paging without the Voice Service Indication is defined in TS 38.331 [28].


Proposal 3: No need to define AS UE capability for paging cause indication feature. 
3. Conclusion
According to the above analysis, we have the following proposal:
Proposal 1： No need to define AS UE capability for paging collision avoidance feature.
Proposal 2： Two separate UE capabilities are introduced to support switching notification, one for without leaving RRC_CONNECTED state, the other one is for leaving RRC_CONNECTED state. Both capabilities are defined per UE.
Proposal 3： No need to define AS UE capability for paging cause indication feature.
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