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Abstract: This contribution proposes to use the N3GPP access as a high priority access type in MUSIM scenario to transfer service data, so that both the USIM1’ ongoing services and USIM2’ service that triggers the paging may be performed.
1 Introduction
Due to the UE Tx/Rx capability, the UE can only maintain one USIM’s connection with the corresponding system. So KI#1 is to avoid unnecessary interruptions of the service in the current system (e.g.USIM1), before the UE determines the higher service priority between the ongoing service and the imminent service that triggered paging in another system (e.g. USIM2), and KI#3 is to address the coordinated leaving for Multi-USIM device.
It means that either USIM1’s ongoing service would be suspended/released or USIM2’s imminent service would be blocked. The main reason is that it assumes the 3GPP access as the only available technology to address the problems in MUSIM scenario. Actually, when N3GPP access is considered, maybe both the USIM1’s ongoing service and USIM2’s imminent service can be performed. This contribution introduces a N3GPP-based solution to address the KI#1 and KI#3.
2 Solution
2.1 Overview
The solution assumes the availability of N3GPP access and assumes no coordination between USIMs on the network side, which means USIM1’s network does not know whether USIM2 has an available N3GPP connection or not.
In order to maximize the possibility to enable both USIMs’ services simultaneously, the UE shall take the N3GPP access to transfer the matched services. When N3GPP access is available and the Access Type preference in the matched URSP for service is Multi-Access, then UE chooses the N3GPP access to establish or activate the PDU sessions.
Additionally, if the conditions for MA PDU Session establishment are fulfilled, the UE and network always choose to establish MA PDU Session(s) for the MUSIM UE, so if N3GPP access is available and 3GPP access is unavailable due to another USIM’s service data, the current USIM’s service data can be switched from the 3GPP path to the N3GPP path without any service interruption.
2.2 MUSIM specific UE Policy

Compared to the current URSP mechanism in TS23.501 and TS23.502, the only enhancement is for a MUSIM specific UE Policy to be provided to the UE. If the UE has MUSIM capability, it includes MUSIM capability in the Registration Request to AMF, then the AMF informs the PCF that the MUSIM communication would be enabled. This triggers the PCF to generate the MUSIM specific UE Policy and deliver it to UE. Furthermore, the MUSIM specific UE Policy may also include the valid area of such MUSIM specific policy, e.g. PLMN lists, TAs per PLMN, geographical area.
The MUSIM specific UE Policy can cover three cases as below:

1.
The two USIMs are in CM-IDLE or RRC-Inactive state and the N3GPP access type is available for USIM1. Then USIM1 is going to initiate service data whose Access Type preference in the matched URSP is Multi-Access.
MUSIM specific UE Policy1: UE selects the N3GPP access for USIM1 even if 3GPP access type is available.
Result: the 3GPP access type is left for USIM2, so USIM2 can use it for its service data if required.
2
USIM2 is in RRC-CONNECTED state for 3GPP access type and the N3GPP access type is available for USIM1. USIM1 is going to initiate service data whose Access Type preference in the matched URSP is Multi-Access.
MUSIM specific UE Policy 2: UE selects N3GPP access type for USIM1 when 3GPP access type is in use by USIM2.
Result: USIM2’s ongoing service data is not interrupted by USIM1’s service data.
3
USIM1 is in RRC-CONNECTED state for 3GPP access type and has service data whose Access Type preference in the matched URSP is Multi-Access. The N3GPP access type is available for USIM1. Then the USIM2 is going to initiate service data via 3GPP access type, e.g. because its N3GPP is not available or the service can only be performed via 3GPP access type.
MUSIM specific UE Policy3: UE switches USIM1 to N3GPP access type from 3GPP access, allowing USIM2 to use the 3GPP access.
Result: USIM2’s service can be performed without interrupting USIM1’s ongoing service.
2.3 MA PDU Sessions for MUSIM

Additionally MA PDU Sessions can be used for the MUSIM scenarios. If the conditions for MA PDU Session establishment are fulfilled, the UE and network always choose to establish MA PDU Sessions for the MUSIM UE, so when USIM1’s N3GPP access is available and USIM2 is going to perform service via 3GPP access type, the USIM1’s service data can be switched from the 3GPP path to the N3GPP path without any service interruption.
Similarly, compared to the current ATSSS mechanism in TS23.501 and TS23.502, the enhancements are that SMF shall take into account the MUSIM indication when considering whether to initiate a MA PDU session, and to activate and maintain the N3GPP path for the USIM, even if no service data is transferred via N3GPP, so that the service data can be switched to N3GPP without service interruption if needed.
3. Proposal
It is proposed to include the following solution in TR 23.761.
* * * * First change (all new) * * * *

6.X
Solution #X: N3GPP for MUSIM Service Concurrency
6.X.1
Introduction

This is a solution for Key Issue 1 Handling of Mobile Terminated service with Multi-USIM device and Key Issue 3 Coordinated leaving for Multi-USIM device.

Due to the UE Tx/Rx capability, the UE can only maintain one USIM’s connection with the corresponding system. So KI#1 is to avoid unnecessary interruptions of the service in the current system (e.g.USIM1), before the UE determines the higher service priority between the ongoing service and the imminent service that triggered paging in another system (e.g. USIM2), and KI#3 is to address the coordinated leaving for Multi-USIM device.
The main reason is that it assumes the 3GPP access as the only available technology to address the problems in MUSIM scenario. This solution uses the MA PDU Sessions and N3GPP access for user services, so that both the USIM1’s ongoing services and USIM2’s services that triggers paging may be performed.
6.X.2
Functional Description

The solution assumes the availability of N3GPP access and assumes no coordination between USIMs on the network side, which means USIM1’s network does not know whether USIM2 has an available N3GPP connection or not.

In order to maximize the possibility to enable both USIMs’ services simultaneously, the UE shall take the N3GPP access to transfer the matched services. When N3GPP access is available and the Access Type preference in the matched URSP for service is Multi-Access, then UE chooses the N3GPP access to establish or activate the PDU sessions.

If the UE has MUSIM capability, it includes MUSIM capability in the Registration Request to AMF, then the AMF informs the PCF that the MUSIM communication would be enabled. This triggers the PCF to generate the MUSIM specific UE Policy and deliver it to UE. Furthermore, the MUSIM specific UE Policy may also include the valid area of such MUSIM specific policy, e.g. PLMN lists, TAs per PLMN, geographical area.
Additionally, if the conditions for MA PDU session establishment are fulfilled, the UE and network always choose to establish MA PDU Session(s) for the MUSIM UE, so if N3GPP access is available and 3GPP access is unavailable, the service data can be switched from the 3GPP path to the N3GPP path without any service interruption.
6.X.3
Procedures
6.X.3.1
MUSIM Specific UE Policy
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Figure 6.X.3.1-1 MUSIM Policy Setup

1.
If UE has MUSIM capability, it includes MUSIM capability in the Registration Request.
2.
The AMF retrieves the UE subscription from UDM, which may include the MUSIM related subscription information.

3.
Based on the UE capability and UE subscription, the AMF determines that the UE (i.e. USIM) is authorized to perform MUSIM communication.
4.
AMF returns Registration Accept to UE, as defined in TS 23.502 [6], clause 4.2.2.2.2, step 21.
5a.
The AMF initiates the establishment of UE Policy Association with PCF by the Npcf_UEPolicyControlCreate Request, as defined in TS 23.502 [6], clause 4.2.2.2.2, step 21b, and includes the MUSIM indication to inform the PCF that the MUSIM communication would be enabled.

5b
The PCF acknowledges the AMF by the Npcf_UEPolicyControlCreate Response, as defined in TS 23.502 [6], clause 4.2.2.2.2, step 21b.

6.
After the UE Policy Association is established, the PCF generates the UE Policy taking to account the MUSIM indication. The MUSIM specific UE Policy indicates that the N3GPP access has a high priority than the 3GPP access in specific URSPs. Furthermore, it may also include the valid area of such MUSIM specific policy, e.g. PLMN lists, TAs per PLMN, geographical area.

The policy is delivered to the UE as defined in TS 23.502 [6], clause 4.2.4.3.
7.
The UE chooses the N3GPP access to establish or activate the PDU sessions according to the MUSIM specific UE Policy.
6.X.3.2
MA PDU Session establishment for MUSIM
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Figure 6.x.3.2-1 MA PDU Session Establishment for MUSIM

1.
If the matched URSP has multi access types, and UE has MUSIM capability and is using multiple USIMs, it initiates MA PDU Session Establishment, see TS 23.502, clause 4.22.2.
2.
The UE sends the PDU Session Establishment Request and MA PDU indication to AMF via the N1 message.

3.
Based on the UE capability and UE subscription, AMF determines that the UE (i.e. USIM) is authorized to perform the MUSIM communication.

4a.
The AMF sends Nsmf_PDUSession_CreateSMContext Request (PDU Session establishment request, MA PDU indication, MUSIM indication) to the SMF.
4b.
If the MUSIM indication is included, the SMF takes into account the MUSIM indication when considering whether to initiate a MA PDU Session. If the UE requests a single-access PDU Session, the network may decide to establish a MA PDU Session instead using the procedure specified in TS 23.502 [6], clause 4.22.3. It may occur when the UE requests a single-access PDU Session but no policy (e.g. no URSP rule) and no local restrictions in the UE mandate a single access for the PDU Session.
4c.
The SMF returns the Nsmf_PDUSession_CreateSMContext Response to AMF.
5.
The SMF initiates the SM policy association for the UE.

6.
The SMF sends the N1 info (QoS rules) to UE, as specified in specified in TS 23.502 [6], clause 4.22.3, and N2 info (QoS profiles) to RAN to complete the MA PDU Session Establishment.

7.
If N3GPP access is available, even if no data is transmitted via N3GPP for the MA PDU Session, the N3GPP path is activated and maintained.

8.
When UE determines that a higher priority service is initiated in another USIM, it will switch the usage of 3GPP access from current USIM to the other USIM. Then UE should indicate the suspension of 3GPP path to SMF.

9.
If N3GPP is available, the SMF switches the data transmission from the 3GPP path to N3GPP path.
6.X.4
Impacts on existing entities and interfaces
Editor's note:
This clause describes impacts to existing entities and interfaces.

* * * * end of changes * * * *
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