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Abstract of the contribution: This solution proposes paging delivery to USIM_2 while USIM_1 is in connected mode for the use case where both USIMs are registered with the same network.
1
Background
This contribution proposes a solution to KI #1: Handling of Mobile Terminated service with Multi-USIM device.
* * * * Start of Change * * * *
6.X
Solution #X: Paging delivery for USIM_2 while USIM_1 is in connected mode on the same network 
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses the requirements from KI #1: Handling of Mobile Terminated service with Multi-USIM device.

6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

The solution addresses the use case where a Multi-USIM UE is registered with both USIM_1 and USIM_2 on the same network. It allows for paging delivery on USIM_2 in idle mode while USIM_1 is in connected mode.
The solution is equally applicable for 5GS and LTE.
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
  6.x.3.1
Multiple USIMs association at registration. 
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Figure 6.X.3.1: Multiple USIMs association at registration
1).
The Multi-USIM UE registers for USIM_1 and is allocated GUTI_1 as per the Registration procedure in TS23.502.
2).
The Multi-USIM UE triggers registration for USIM_2.

3).
In the RRC message to the (R)AN Node the Multi-USIM UE includes GUTI_1 from the USIM_1 registration along with the Registration Request message for USIM_2. The Multi-USIM UE may also include Multi-USIM support indication in the Registration Request message.
Editor’s note: If GUTI_1 inclusion in the RRC message is considered a security issue, GUAMI can be used instead.
4).
The (R)AN Node selects an AMF as per the existing AMF selection rules in TS23.501 and if there are multiple qualifying AMFs, the (R)AN node takes into account GUTI_1 from the USIM_1 registration so that both USIMs are registered with the same AMF. The (R)AN Node forwards the Registration Request message for USIM_2 to the selected AMF along with GUTI_1 from the USIM_1 registration.

5). If the Multi-USIM UE indicated support for multiple USIMs, the AMF creates association between USIM_1 and USIM_2 (e.g. between GUTI_1 and GUTI_2).

6). The AMF confirms the registration for USIM_2.

6.X.3.2 Paging delivery for USIM_2 while USIM_1 is in connected mode.
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Figure 6.X.3.2: Paging delivery for USIM_2 while USIM_1 is in connected mode
1).
The Multi-USIM-UE is in connected mode over USIM_1.

2).
AMF receives notification for MT data or signalling.

3). Based on the association between USIM_1 and USIM_2, the AMF is aware that the Multi-USIM UE is in connected mode over USIM_1. 

4). The AMF triggers the NAS Notification message over the N1 connection of USIM 1 in order to deliver the paging for USIM_2. The AMF includes in the NAS Notification message the USIM_2 identity (e.g. GUTI_2 or 5G-TMSI_2) and USIM_2 paging cause parameter. The USIM_2 paging cause parameter indicates the type of the MT data.

5). Based on the type of the MT data, the user can decide whether to accept the call or not. 

6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

For 5GS:

UE, (R)AN, AMF.
For EPS:

UE, eNB, MME.
Editor’s note: If RAN impact is to be avoided, the GUTI_1 from the USIM_1 registration can be included in the Registration Request message for the USIM_2 instead in the RRC message.
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

The Multi-USIM UE does not need to switch between USIM_1 and USIM_2 radio for paging monitoring in the System Information broadcast. That saves time, resources and battery power.
* * * * End of Change * * * *
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