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Abstract: This contribution proposes an ePDG based solution to enable MT services in Multi-USIM devices.
1. 	Background
This contribution proposes a solution for KI #1: Handling of Mobile Terminated service with Multi-USIM device.


* * * * Start of Change * * * *
[bookmark: _Toc30685122][bookmark: _Toc31014397][bookmark: _Toc31109438][bookmark: _Toc31109526][bookmark: _Toc31109617][bookmark: _Hlk500857602]6.X	Solution #X: <MT service via ePDG>
[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
This solution addresses Key Issue #1: Handling of Mobile Terminated service with Multi-USIM device.
This solution can be used to receive MT IP services (e.g., IMS voice and SMS) on a PLMN via its ePDG, while being connected to another PLMN over 3GPP access. 
This solution applies to both 5GS and EPS.
This solution applies to Single Tx Multi-USIM devices with either Single or Dual Rx.
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This solution allows the UE to access an operator’s IP services (e.g., IMS voice and SMS) on a PLMN without requiring the UE to be connected to the PLMN over 3GPP access. The mechanism works as follows.
1. The UE decides which PLMN to connect over 3GPP access (say PLMN1). The UE then ceases to monitor the other PLMN (PLMN2) over 3GPP access.
2. In order to receive IP service with PLMN2, the UE establishes a connection with the ePDG of PLMN2 using the user plane connectivity offered by PLMN1.
3. When MT IP service is triggered in PLMN2, the ePDG in PLMN2 uses the user plane connectivity with PLMN1 to establish IP service. 


Figure 6.X.2-1: Solution architecture illustrating IMS services

[bookmark: _Toc22056271][bookmark: _Toc23232159][bookmark: _Toc23238467][bookmark: _Toc23239073][bookmark: _Toc23244493][bookmark: _Toc26520156][bookmark: _Toc26530897][bookmark: _Toc26530947][bookmark: _Toc26530996][bookmark: _Toc30685125][bookmark: _Toc31014400][bookmark: _Toc31109441][bookmark: _Toc31109529][bookmark: _Toc31109620]6.X.3	Procedures
Figure 6.X.3-1 provides a call flow of the UE selecting one of the PLMN for 3GPP access, and establishing a connection with the ePDG of the other PLMN to access IP services. 


1a.	The multi-USIM device registers with USIM1 in PLMN1. In the Registration Request or Attach Request message, the UE may inquire if the network supports establishment of user plane connectivity to an ePDG. 
1b. In the Registration Accept or Attach Accept message, the AMF or MME of PLMN1 indicates whether it supports establishment of user plane connectivity to an ePDG of the same or different network.
2a.	The multi-USIM device registers with USIM2 in PLMN2. In the Registration Request or Attach Request message, the UE may inquire if the network supports establishment of user plane connectivity to an ePDG. 
2b. In the Registration Accept or Attach Accept message, the AMF or MME of PLMN2 indicates whether it supports establishment of user plane connectivity to an ePDG of the same or different network.
Editor's note:	Details of how the UE inquires for ePDG connectivity support and network response are FFS. For example, the kind of IP services that are supported is FFS. The network may allow ePDG connectivity only to itself, or to equivalent PLMNs, or to any PLMN. 
3. The UE decides which PLMN to connect to over 3GPP access (say PLMN1), assuming the selected PLMN allows the UE to establish user plane connectivity with the ePDG corresponding to the other USIM (i.e., PLMN2).
4. In 5GS, the UE may enter MICO mode if allowed, or deregister with PLMN2. In EPS, the UE detaches from PLMN2. The UE then ceases to monitor PLMN2 over 3GPP access.
5. The UE informs PLMN1 that it would like to establish connectivity to an ePDG using a mobility registration update (5GS) or Tracking area update (EPS).
Editor's note:	FFS if the UE requests specific IP services to be supported
6. The network (PLMN 1) instructs the UE to either establish a new PDU session (PDN connection) or use an existing PDU session (PDN connection) in the Registration (Attach) Accept message. The network may provide QoS rules for UE to use.
7a. If an existing PDU session or PDN connection is to be used for ePDG connectivity, then either the UE or the network may initiate a PDU session modification update (5GS) or bearer resource modification/dedicated bearer activation/modification (EPS) to support the QoS flows of the IP services to be delivered via ePDG as described in TS 23.502, clause 4.3 (5GS) and TS 23.401, clause 5.4 (EPS).
7b. If a new PDU session or PDN connection needs to be established, then the UE will initiate establishment of a new PDU session or PDN connection. Subsequently, the UE or network may initiate PDU session modification update (5GS) or bearer resource modification/dedicated bearer activation/modification (EPS) to support the QoS of IP services to be delivered via ePDG as described in TS 23.502, clause 4.3 (5GS) and TS 23.401, clause 5.4 (EPS). 
8. Establish connectivity with the ePDG of PLMN2 as described in TS 23.402, using the user plane resources provided by PLMN1.
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UE:
- 	Inquires the AMF/MME for ePDG connectivity, decides which network to connect over 3GPP, and requests user plane resources for ePDG connectivity
AMF/MME:
· Indicates support for ePDG connectivity via user plane resources to the UE
RAN:
· none
SMF:
· Establish user plane resources for ePDG connectivity
UPF:
- 	none

* * * * End of Change * * * *
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1a. [5GS] Registration Request
      [EPS] Attach Request
(Inquire ePDG connectivity support)
1b. [5GS] Registration Accept
      [EPS] Attach Accept
(ePDG connectivity support)

2a. [5GS] Registration Request
      [EPS] Attach Request
(Inquire ePDG connectivity support)
2b. [5GS] Registration Accept
      [EPS] Attach Accept
(ePDG connectivity support)

3. UE decides which system to connect over 3GPP
4. [5GS] Mobility registration update with MICO mode or deregistration procedure
      [EPS] Detach procedure
5. [5GS] Registration Request
    [EPS] Tracking Area Update Request
(Request ePDG connectivity)
6. [5GS] Registration Accept
    [EPS] Tracking Area Update Accept
(PDU session/PDN network information)
7a. [5GS] PDU session modification procedure
    [EPS] Bearer resource modification procedure
(establish QoS for IP services via ePDG)
7b. [5GS] PDU session establishment procedure
    [EPS] Bearer resource allocation procedure
(establish QoS for IP services via ePDG)
8. Establish connection with ePDG
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