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1. Introduction
It’s the update for solution 8 to remove some Editor’s Notes
2. Proposal
This paper proposes to remove the following ENs with new added clarifications:

Editor’s Note: Roaming scenario support is FFS.
Editor’s Note: It is FFS whether and how to support simultaneous registration over direct non-3GPP access and registration over non-3GPP access via PDU Session of other PLMN.
Editor’s Note: It is FFS whether the UE establishes any PDU Session via the N3IWF2.

* Start of change * 

6.8
Solution #8: MT Service Notification through N3IWF
6.8.1
Introduction

The solutions mainly address the key issue 1: Handling of Mobile Terminated service with Multi-USIM device.
6.8.2
Functional Description

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 23.501 and 23.502

2.
If the multi-USIM device decides to monitor MT services on one system (e.g. PLMN 1), the USIM 2 triggers a NAS message (e.g. registration request with a specific indicator) to N3IWF/AMF in PLMN 2 indicating that UE is currently reachable for NAS notification through N3IWF for the PDU sessions previously established on 3GPP access of the PLMN2. This NAS message for registration with PLMN2 is sent through user plane tunnel to N3IWF in PLMN2 via a PDU Session established in PLMN 1 using the mechanism introduced in “access PLMN through a SNPN network” in TS 23.501 clause 5.30.

3.
When MT service is triggered in PLMN 2, the AMF in PLMN 2 realizes that the UE is reachable through N3IWF and a NAS notification with MT service information shall be sent to UE, i.e. eliminating need for paging in 3GPP access.  
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Figure 6.8.2-1. Non-roaming Solution architecture

NOTE: The UE selects the N3IWF in the PLMN2 where the serving AMF#2 is located.

In case of roaming, If the UE/USIM1 in visiting PLMN 1 using home routed PDU session, the user plane of the PDU session that carries NAS signalling between UE and N3IWF in H-PLMN2 is via V-PLMN1 and H-PLMN1. If the UE/USIM1 in visiting PLMN 1 using local breakout PDU session, the user plane of the PDU session that carries NAS signalling between UE and N3IWF in H-PLMN 2 is via V-PLMN1.
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 Figure 6.8.2-2. Roaming Solution architecture

6.8.3
Procedures

6.8.3.1
NAS Indication procedure and NAS Notification procedure through N3IWF

Figure 6.8.3.1-1 shows the call flow of NAS Indication and Notification procedure in 5GS through N3IWF. By NAS Indication through N3IWF, the network can also eliminate the paging in 3GPP access triggered by MT service and the existing NAS notification procedure can be applied.  
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Figure 6.8.3.1-1: NAS Indication procedure in 5GS

0a. The multi-USIM device registers in PLMN1 using USIM1 and establishes PDU sessions.

0b. The multi-USIM device registers in PLMN2 using USIM2 and establishes PDU sessions. 


In case of USIM2 is also registered directly in non-3GPP access of PLMN2, NAS notification for MT service can be delivered as in described in TS 23.502 clause 4.2.3.3.
1. 
Through the UP established in PLMN1 (either 3GPP or N3GPP access), the UE performs registration procedure including NAS Indication (or using existing mobility registration) using USIM2 through N3IWF2 towards PLMN2 again (e.g. It’s similar to access PLMN through a SNPN network in TS 23.501 clause 5.30 and Annex D.3). The UE may provide the following info through NAS message:

- Indication for AMF in PLMN 2 that UE/USIM2 is not reachable through 3GPP access in PLMN 2 and optionally with a time period. However, the UE is reachable for NAS notification through N3IWF as long as the UE is in CM-CONNECTED mode through N3IWF.
- MUSIM Release Assistance Information (MUSIM-RAI) that the UE/USIM2 indicates which PDU sessions/services in the PLMN 2 shall trigger (or not trigger) MT service delivery.

Editor’s Note: Further clarifications on how UE determines the time period and MUSIM-RAI are FFS. For example, are they determined based on the set of active services on USIM1? Does this information need to be updated to PLMN2 whenever there is a change in the set of active services on USIM1?.

Editor’s Note: the details of the NAS procedures are FFS.

Editor’s Note: the details and its related charging aspect of the PDU session that provides UP in PLMN 1 is FFS.


2. 
Based on the received information in step 1, local policy or subscription information, the AMF-2 shall release N2 connections if there is any. Furthermore, based on Release assistance information in step 2, the AMF-2 provides MT handling info to SMF2 that indicates:

- PDU sessions on 3GPP access that shall release the N3 tunnels

- The possible MT data handling information (either discard/block or normal MT service delivery handling for certain PDU sessions/services, and optionally an applicable time period)

3. 
Based on the MT data handling info, policy from PCF, DNN/S-NSSAI info in the subscription or local configuration, the SMF-2 decides how to handle the PDU session and informs relevant UPFs. 

4. 
SMF-2 responses to AMF-2. AMF-2 shall mark that any future MT service request for the USIM2 shall be notified to UE through N3IWF. The AMF-2 sends also a NAS accept message to inform UE the request for notification via N3IWF has been accepted. The UE shall not trigger PDU session establishment via N3IWF in this particular case (i.e. connection establishment via N3IWF is only for NAS signaling communication).
5. 
When DL data arrives into UPF-2, the MT data handling policy decided in step 4 applies. In case MT service shall be delivered to UE, the UPF-2/SMF-2 perform the normal steps as no N3 tunnel exists (see details in clause 4.2.3.3 Network triggered Service Request procedure in TS 23.502). 

6. The SMF-2 sends Namf_Communicaiton_N1N2MessageTransfer () to establish the N3 tunnel on 3GPP access. 

7. The AMF-2 notifies the UE/USIM2 with NAS notification, including the MT service info and intended access type, through N3IWF2 as AMF-2 marked the UE in step 4. 

NOTE: The NAS notification message is handled as downlink traffic in user plane in PLMN 1.

8. 
Based on the info received in NAS notification, if the UE decides to move to PLMN2, the UE shall perform NAS Service Request procedure through 3GPP access toward PLMN2. 

If the UE decides to stay in PLMN1, the UE sends NAS Notification Response message to AMF#2 through the user plane in PLMN1.
6.8.4
Impacts on services, entities and interfaces
SMF:
- Support of MT data handling info from AMF, and 

- decides how to handle the PDU session after receiving the MT data handling info, based on release assistance information from UE, in N11 message.

- initiates MT data handling instruction to UPF

- receiving return indication and initiate normal MT data handling instruction to UPF

AMF:

- Handles the NAS procedures from N3IWF and mark the UE/PDU sessions for future MT service notification delivery.

- forwards MT data handling info, based on the release assistance info from UE, to SMF.

- using NAS notification instead of paging based on previous marking in case of MT service delivery.

UE:

- Supports indication of MUSIM MT assistance info to the network.

* End of changes * 
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