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Discussion
KI#1 identifies a number of objectives that when there is a need to provide a notification to a MUSIM UE that there is a MT session to be serviced that the notification should be delivered in a resource efficient manner, assuming the notification should be delivered at all.
This paper looks at one practical usecase of MUSIM UEs today, they traditionally have a UI that allows a user to pick a primary USIM for
a) Data
And secondary USIM for
b) Telephony calls and SMS.
The UE in the above situation stays predominately on the network associated with the “Data” as telephony calls and SMS happen less compared to the data requirements of users. i.e the busy hour traffic for data far exceeds the busy hour traffic for telephony and SMS.
Taking this practical use of how consumers use their devices and the capability of the core network today a practical solution is proposed.  This solution requires no support from any roaming networks or from the network that data service is being used on.  The solution requires the deployment of IMS sub-system and impacts UE and SCC AS (this is used for targeting an IMS client). 
NOTE	A UE today can already perform multiple IMS REGISTRATIONS from different contact address’s (RFC 5626) and the SCC AS already supports a targeting mechanism called TADs. 
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6.X	Solution #X: IMS solution
[bookmark: _Toc510607500][bookmark: _Toc518306734][bookmark: _Toc22056269][bookmark: _Toc23232157][bookmark: _Toc23238465][bookmark: _Toc23239071][bookmark: _Toc23244491][bookmark: _Toc26520154][bookmark: _Toc26530895][bookmark: _Toc26530945][bookmark: _Toc26530994][bookmark: _Toc30685123][bookmark: _Toc31014398][bookmark: _Toc31109439][bookmark: _Toc31109527][bookmark: _Toc31109618]6.X.1	Introduction
The solutions mainly address the key issue 1: Handling of Mobile Terminated service with Multi-USIM device. 
The solution applies to both 5GS (UE in either CM_IDLE or RRC_Inactive state) and EPS (UE in CM_IDLE state only) and has no impact on either core network.
Mobile terminated services can be classified into two groups
Operator based services:	These are services offered by the operator, they fall into 2 categories:
· SMS based services
· IMS based services
Non operator based services
Given that non operator based services can be encrypted or use proprietary protocols the ability to identify those services is limited.  SMS is also supported via IMS, therefore this solution only address’s IMS based solutions i.e. services that can be easily identified by the operator.
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Editor's note:	This clause outlines solution principles and documents any assumptions made.
For the single receiver multi-USIM device, if USIM 1 is registered in 3GPP system (e.g. PLMN 1), and USIM 2 is also registered in 3GPP system (e.g. PLMN 2), it will be ideal if multi-USIM device only needs to monitor one system, i.e. a single PLMN. This can be achieved by the following mechanism:
1.	Both USIMs initial register independently first as defined in TS 23.501 [4] and TS 23.502 [6].
2.	If the multi-USIM device decides to monitor MT IMS services on one system (e.g. PLMN 1), the USIM 2 triggers the creation of a secure to tunnel to N3IWF/ePDG in PLMN 2.  IMS then performs an IMS REGISTRATION via the secure tunnel to the IMS subsystem with an indication that this is for USIM2
3.	When MT IMS service is triggered in PLMN 2, the IMS sends the SIP METHOD via the IMS REGISTRATION made via PLMN1.  This eliminates the need for the UE to be paged in PLMN2.  The SIP METHOD will contain sufficient information so that the UE can determine who the originating party is and what service is being requested. For SMS and USSI the UE does not need to return to PLMN2. 


Figure 6.8.2-1: Solution architecture using N3IWF
NOTE:	The UE selects the N3IWF in the PLMN2 where the IMS is located.


Figure 6.8.2-2: Solution architecture using ePDG
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Editor's note:	This clause describes high-level procedures and information flows for the solution.
Figure 6.X.3.1-1 shows the call flow of IMS Notification procedure in 5GS through N3IWF. By IMS Notification through N3IWF, the network can also eliminate the paging in 3GPP access triggered by IMS MT service.


Figure 6.X.3.1-1: NAS Indication procedure in 5GS
NOTE 1	The N3IWF could be an ePDG in the Figure 6.X.3.1-1.
1.	The multi-USIM device registers in PLMN2 using USIM2 and establishes PDU sessions.
2.	The multi-USIM device in PLMN2 using USIM2 performs a IMS REGISTRATION with contact address IP1 over IMS well known DNN/APN.
3.	The S-CSCF performs a 3rd party registration with the SCC AS.
NOTE 2:	SCC AS is described in TS 23.292 [Y]
4.	The multi-USIM device registers in PLMN1 using USIM1 and establishes PDU sessions.
5.	The multi-USIM creates a secure connection to the N3IWF2 or ePDG using USIM2 using a PDU session that allows access to N3IWF2 or ePDG in PLMN2.
NOTE 3:	This procedure uses non 3GPP access procedures as defined in TS 23.502 [6] or TS 23.402 [X]. The PDU session that the secure procedure is established over could be internet access.
6.	The multi-USIM device in PLMN2 using USIM2 performs a 2nd IMS REGISTRATION using the non 3GPP connection that was established as step 5 with contact address IP2. This IMS registration contains an indication that it is 2nd IMS REGISTRATION and is related to a MUSIM capable UE.
7.	The S-CSCF performs a 3rd party registration with the SCC AS for the 2nd IMS REGISTRATION that was performed in step 6.
8.	The S-CSCF receives an IMS session INVITE for Public User Identity associated with USIM2.
9.	The S-CSCF sends the IMS INVITE to the SCC AS.
10.	The SCC AS receives the IMS INVITE and determines there are 2 IMS registrations associated with the Public User Identity received in the INVITE.  The SCC AS chooses the contact address (IP2) associated with the 2nd IMS REGISTRATION.  It includes in the SIP INVITE an indication that the 2nd IMS REGISTRATION should be chosen.
11.	The S-CSCF receives the SIP INVITE from the SCC AS, determines that the 2nd IMS REGISTRATION should be chosen and sends the INVITE to the UE via the 2nd REGISTRATION that is using non 3GPP access that was set-up in step 5.
12.	The UE determines that it wants to accept the IMS session and sends a redirect message back to the SCC AS to inform the SCC AS to choose the contact address associated with 1st IMS REGISTRATION.  The UE then tunes / moves back to PLMN 2.
13.	The S-CSCF send the message in step 12) to SCC AS
14.	The SCC AS receives the message in step 13), determines that there is another IMS REGISTRATION that can be used to establish the session and sends the SIP INVITE to S-CSCF to use the 1st IMS REGISTRATION.
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SCC AS:
-	Support of receiving indication MUSIM related IMS REGISTRATION and using it for subsequent selection of MT service.
UE:
-	Supports indication of MUSIM IMS REGISTRATION
-	Support of providing alternative contact address.
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