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Abstract of the contribution: This paper proposes solution to provide information on pending downlink data and signalling for MUSIM UE.
Background
In Rel-15, if a UE is registered via both 3GPP access and non-3GPP access, the AMF may send NAS Notification message over non-3GPP access instead of paging the UE over 3GPP access. In addition, as a part of Vertical_LAN work, a UE can register a public PLMN via 3GPP access of stand-alone non-public network. By using those two mechanisms, MUSIM UE can receive NAS Notification of one PLMN (associated with USIM_A) through the 3GPP access of the other PLMN (associated with USIM_B). The following figure shows overall architecture.



Figure 1. Solution architecture

By using above architecture, a UE does not need to monitors paging of PLMN associated with USIM_B (which is called secondary PLMN) to receive downlink data or signalling. If the UE receives NAS Notification through the PDU Session of PLMN associated with USIM_A (which is called primary PLMN), the UE can send Service Request to secondary PLMN and get service from the secondary PLMN.
Proposal
It is proposed to capture the following solution to TR 23.761.

* * * * Start of Change * * * *
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6.X	Solution #X: Inform MT Service via NAS Notification for MUSIM UE
6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.
The solution applies to Key Issue 1: Handling of Mobile Terminated service with Multi-USIM device.
The solution can be applied to the 5GS.
6.X.2	Functional Description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
After a UE registers to PLMN_A and PLMN_B by using USIM_A and USIM_B, the UE select a primary PLMN, in which the UE monitors paging. How the UE selects a primary PLMN is up to UE implementation (e.g. based on user configuration). The other PLMN becomes a secondary PLMN. The UE selects an N3IWF of the secondary PLMN and registers the secondary PLMN through the PDU Session of the primary PLMN by using the selected N3IWF. During the Registration procedure, the UE includes 5G-GUTI assigned by the secondary PLMN in 3GPP access. In addition, the UE includes "Multi USIM indication", which notifies AMF#2 (AMF in the secondary PLMN) that the UE wants to receive NAS Notification message instead of being paged over 3GPP access. If AMF#2 allows it, AMF#2 includes "Multi USIM indication" in Registration Accept message. When the UE received the "Multi USIM indication", the UE may not monitors paging in the secondary PLMN and monitors paging of primary PLMN only. If there is downlink data or signalling to the UE in the secondary PLMN, the AMF sends NAS Notification message to the UE instead of perform paging. When the UE received the NAS Notification, the UE decides whether to send Service Request to the secondary PLMN. If the UE wants to remain in the primary PLMN, the UE sends NAS Notification Response.


Figure 6.X.2-1. Solution architecture
6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.X.3-1. MT Service Notification procedure for MUSIM UE
1.	The UE registers to the primary PLMN over 3GPP access and establishes PDU Session.
2.	The UE registers to the secondary PLMN over 3GPP access and establishes PDU Session.
3.	If the UE detects that the paging occasions of the primary PLMN and secondary PLMN are overlap, the UE may decide to use NAS Notification procedure to avoid paging collision. The UE selects an N3IWF of the secondary PLMN and registers to the secondary PLMN through the PDU Session of primary PLMN. In the Registration Request message, the UE includes 5G-GUTI received in step 2 and "Multi USIM Indication". The procedure follows Registration procedure for untrusted non-3GPP access as described in TS 23.502, clause 4.12.2.2.
4.	If AMF#2 accepts the UE request, AMF#2 includes "Multi USIM Indication" in the Registration Accept message.
5.	Assume that the UE is in CM-IDLE in the secondary PLMN.
NOTE 1:	The solution for Key Issue 3: Coordinated leaving for Multi-USIM device can be used in this step. When the UE leaves Secondary PLMN, the UE or NG-RAN or AMF releases the RRC Connection with the UE and the UE is in CM-IDLE.
6.	Downlink data arrives in the UPF of the secondary PLMN. The UPF notifies the SMF and the SMF triggers Namf_Communication_N1N2MessageTransfer to setup user plane resources.
7.	According to the "Multi USIM Indication" received in step 3, AMF#2 sends NAS Notification message to the UE via N3IWF instead of perform paging the UE over 3GPP access.
	AMF#2 may include the Service Type that triggered NAS Notification. The Service Type has one of following values:
-	IMS Voice Service; or
-	Network Signalling; or
-	Others.
NOTE 2:	The AMF knows whether MT service is IMS Voice based on information provided by the SMF, e.g. the Paging Policy Indicator (PPI), the ARP and the 5QI value.
8.	If the UE decides not to trigger Service Request to the secondary PLMN, the UE sends NAS Notification Response message to AMF#2 through the PDU Session of primary PLMN.
9.	AMF#2 notifies the SMF that the UE was not able to re-activate the PDU Session.
10. If the UE decides to get a service in the secondary PLMN, the UE initiate Service Request to the secondary PLMN. After the UE becomes CM-CONNECTED in the secondary PLMN, the UE may switch primary PLMN and secondary PLMN and perform Registration procedure as described in steps 3-4.
6.X.4	Impacts on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
UE:
-	sends Registration message with MUSIM indication
-	receives NAS Notification message with Service Type information
AMF:
-	decides Service Type based on information provided by the SMF
-	sends NAS Notification message with Service Type information
* * * * End of Change * * * *
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