

SA WG2 Meeting #161	S2-2402550
Athens, Greece, February 26 – March 1, 2024
Source: 	Samsung
[bookmark: _GoBack]Title: 	Solution for KI#1.2 and KI#1.1, Registration for Dual Steer
Document for: 	Approval
Agenda Item: 	19.13
[bookmark: _Hlk91784932]Work Item / Release:	FS_MASSS / Rel-19
Abstract of the contribution: This contribution proposes a new solution for KI#1.2 and KI#1.1, Registration for Dual Steer.
1 Discussion
This solution is related with KI#1.1 and KI#1.2.
Key Issue #1.1: Subscription aspects to support DualSteer
This key issue will study the enhancements of subscription aspects to support DualSteer including the following:
-	Whether and how the 5G System identifies and associates the two subscriptions/SUPIs for DualSteer.
[bookmark: OLE_LINK241][bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK244][bookmark: OLE_LINK245]-	Whether it is needed and what enhancements are required in the policy subscription data to support generation of rules/policies for DualSteer.
-	Whether it is needed and what enhancements are required in subscription data to support Registration and Mobility Management and management of PDU sessions for DualSteer.
Key Issue #1.2: Registration and mobility management for DualSteer
This Key Issue will study the overall registration and mobility management impacts to support DualSteer including the following:
-	Whether and what enhancements are needed in functions and procedures of registration, deregistration and mobility management for supporting DualSteer.

Registration for DualSteer needs to consider Subscription aspects.

2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-54 as follows.
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[bookmark: _Toc157587533]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
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6.1.X.1	Description
This solution is targeting for KI#1.2 Registration and mobility management for DualSteer and KI#1.1 Subscription aspects to support DualSteer.
Regarding the subscription aspects to support DualSteer, the solution is based on the following principles: 
-	The 5G System identifies and associates the two subscriptions/SUPIs for DualSteer as provisioned in the UDM sharing one subscription profile of home PLMN.
-	The policy subscription data for a subscription/SUPI needs to be updated to include information for the associated subscription/SUPI to support generation of rules/policies for DualSteer.
-	The subscription data for a subscription/SUPI needs to be updated to include information for the associated subscription/SUPI to support Registration and Mobility Management for DualSteer.
Regarding the registration and mobility management for DualSteer, the solution is based on the following principles:
-	The functions and procedures of registration, deregistration and mobility management for a subscription/SUPI need to be updated to share any information changes to the associated subscription/SUPI for supporting DualSteer.
-	The procedures of registration, deregistration and mobility management for a subscription/SUPI need to be updated to include indication of DualSteer support and information for DualSteer to share changes to the associated subscription/SUPI for supporting DualSteer.

The subscription data needs to include DS Information (information for DualSteer), which includes the following.
-	SUPI1, AN1, PLMN1, AMF1, SMF1, PDU Session ID1 and;
-	SUPI2, AN2, PLMN2, AMF2, SMF2, PDU Session ID2

The details are like the following. 
-	SUPI1: UE ID for the subscription/SUPI
-	AN1: Access Network ID or information for the subscription/SUPI
-	PLMN1: PLMN ID or information for the subscription/SUPI
-	AMF1: AMF ID or information for the subscription/SUPI
-	SMF1: SMF ID for the PDU Session ID1 for the subscription/SUPI
-	PDU Session ID1: PDU Session ID for the subscription/SUPI
-	SUPI2: UE ID for the associated subscription/SUPI
-	AN2: Access Network ID or information for the associated subscription/SUPI
-	PLMN2: PLMN ID or information for the associated subscription/SUPI
-	AMF2: AMF ID or information for the associated subscription/SUPI
-	SMF2: SMF ID for the PDU Session ID2 for the associated subscription/SUPI
-	PDU Session ID2: PDU Session ID for the associated subscription/SUPI
Editor's note:	The details of DS Information can be affected by the other Key Issues on policies or SM aspects. 

The UE uses the DS Information when it sends Registration Request to a 3GPP Access Network of a PLMN. The RAN uses the DS Information when it selects the AMF for the Registration. The AMF uses DS Information when it selects UDM/PCF for the registration. The UDM stores and update DS Information, and notifies to the UE/NFs for the associated subscription/SUPI of the updated data. The PCF uses the DS Information in its association and updates of the policies.

[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.2	Procedures
The procedures are like the following.
-	UE1 registers with DS Indication, DS Capability and DS Information.
-	The network may use DS Indication, DS Capability and DS Information for AMF selection.
-	The AMF runs UE Authentication via UDM, and UDM updates DS Information. 
-	The AMF may use DS Indication, DS Capability and DS Information for PCF selection, and if needed AM/UE policy updates are followed.
-	UE2 registers with DS Indication, DS Capability and DS Information.
-	The network may use DS Indication, DS Capability and DS Information for AMF selection. It may consider UE1 registration information.
-	The AMF runs UE Authentication via UDM, and UDM updates DS Information. UDM may inform the AMF to update the DS information regarding UE1 registration.
-	The AMF may use DS Indication, DS Capability and DS Information for PCF selection, and if needed AM/UE policy updates are followed. This may consider UE1 policy association information.
 
The details are like Figure 6.1.X.2-1.
 


Figure 6.1.X.2-1: Procedure example 1 for Registration for DualSteer


1.	DualSteer Device sends Registration Request to AN1 with DS Indication, DS Capability and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1(N/A), SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
2.	AN1 selects AMF based on DS Indication, DS Capability and DS Information.
3.	AN1 sends Registration Request to the selected AMF, AMF1.
4.	AMF1 retrieves Subscription Data from UDM1 for SUPI1.
5.	AMF1 selects PCF and retrieves policy data from the selected PCF. AMF1 may use DS Indication, DS Capability and DS Information for PCF selection. AMF1 associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
6.	AMF1 updates DS Information to UDM1. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
7.	AMF1 sends Registration Response including updated DS Information to AN1. If any policy updates data is included in step 5, the updates data is delivered from AMF1 to AN1. 
8.	AN1 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer Device stores the DS Information.
If any policy updates data is included in step 5, the updates data is delivered from AN1 to DualSteer Device. DaulSteer Device updates the policies.
9.	DualSteer Device selects AN2 based on its configurations and policies.
10.	DualSteer Device sends Registration Request to AN2 with DS Indication, DS Capability and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
11.	AN2 selects AMF based on DS Indication, DS Capability and DS Information. AN2 selects the same AMF as selected in step2, or as in the DS Information.
12.	AN2 sends Registration Request to the selected AMF, AMF1.
13.	AMF1 retrieves Subscription Data from UDM1 for SUPI2.
14.	AMF1 selects PCF and retrieves policy data from the selected PCF. AMF2 may use DS Indication, DS Capability and DS Information for PCF selection. AMF associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
15.	AMF1 updates Registration Information to UDM1 including DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(AMF1), SMF2(N/A), PDU Session ID2(N/A)
16.	AMF1 sends Registration Response including updated DS Information to AN2. If any UE policy updates data is included in step 13, the updates data is delivered from AMF1 to AN2.
17.	AN2 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer Device stores the DS Information.
If any UE policy updates data is included in step 13, the updates data is delivered from AN2 to DualSteer Device. DaulSteer Device updates the policies.

In case when NG-RAN does not see DS Information for selecting AMF, the details are like Figure 6.1.X.2-2.


Figure 6.1.X.2-2: Procedure example 2 for Registration for DualSteer


1.	DualSteer Device sends Registration Request to AN1 with DS Indication, DS Capability, and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1(N/A), SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
2.	AN1 selects AMF.
3.	AN2 sends Registration Request to the selected AMF, AMF1.
4.	AMF1 retrieves Subscription Data from UDM1 for SUPI1.
5.	AMF1 selects PCF and retrieves policy data from the selected PCF. AMF1 may use DS Indication, DS Capability and DS Information for PCF selection. AMF1 associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
6.	AMF1 decides whether AMF reselection/relocation is needed. 
7.	AMF1 updates Registration Information to UDM1 including DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
8.	AMF1 sends Registration Response including updated DS Information to AN1. If any policy updates data is included in step 5, the updates data is delivered from AMF1 to AN1.
9.	AN1 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer stores the DS Information.
If any policy updates data is included in step 5, the updates data is delivered from AN1 to DualSteer Device. DaulSteer updates the policies.
10.	DualSteer Device selects AN2 based on its configurations and policies.
11.	DualSteer Device sends Registration Request to AN1 with DS Indication, DS Capability, and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
12.	AN2 selects AMF.
13.	AN2 sends Registration Request to the selected AMF, AMF2.
14.	AMF2 retrieves Subscription Data from UDM1 for SUPI2.
15.	AMF2 selects PCF and retrieves policy data from the selected PCF. AMF2 may use DS Indication, DS Capability and DS Information for PCF selection. AMF associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
16.	AMF2 decides whether AMF reselection/relocation is needed.
17.	AMF reselection procedures are done. As a result, AMF1 is selected, and steps 14 and 15 are performed by AMF1 instead of AMF2.
18.	AMF1 updates Registration Information to UDM1 including DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(AMF1), SMF2(N/A), PDU Session ID2(N/A)
AMF associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
19.	AMF1 sends Registration Response including updated DS Information to AN2. If any UE policy updates data is included in step 17, the updates data is delivered from AMF1 to AN2.
20.	AN2 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer Device stores the DS Information.
If any UE policy updates data is included in step 17, the updates data is delivered from AN2 to DualSteer Device. DaulSteer Device updates the policies.

In case when different AMFs are used, the details are like Figure 6.1.X.2-3.


Figure 6.1.X.2-3: Procedure example 3 for Registration for DualSteer

1.	DualSteer Device sends Registration Request to AN1 with DS Indication, DS Capability and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1(N/A), SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
2.	AN1 selects AMF.
3.	AN1 sends Registration Request to the selected AMF, AMF1.
4.	AMF1 retrieves Subscription Data from UDM1 for SUPI1.
5.	AMF1 selects PCF and retrieves policy data from the selected PCF. AMF1 may use DS Indication, DS Capability and DS Information for PCF selection. AMF associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF1.
6.	AMF1 decides whether AMF reselection/relocation is needed. 
7.	AMF1 updates Registration Information to UDM1 including DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2(N/A), PLMN2(N/A), AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
8.	AMF1 sends Registration Response including updated DS Information to AN1. If any policy updates data is included in step 5, the updates data is delivered from AMF1 to AN1.
9.	AN1 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer Device stores the DS Information.
If any policy updates data is included in step 5, the updates data is delivered from AN1 to DualSteer Device. DaulSteer updates the policies.
10.	DualSteer Device selects AN2 based on its configurations and policies.
11.	DualSteer Device sends Registration Request to AN2 with DS Indication, DS Capability and DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(N/A), SMF2(N/A), PDU Session ID2(N/A)
12.	AN2 selects AMF.
13.	AN2 sends Registration Request to the selected AMF2.
14.	AMF2 retrieves Subscription Data from UDM1 for SUPI2.
15.	AMF2 selects PCF and retrieves policy data from the selected PCF. AMF2 may use DS Indication, DS Capability and DS Information for PCF selection. AMF2 associates AM Policy with PCF and checks UE Policy with PCF. If any updates on AM policy or UE policy, the updates data is delivered from PCF to AMF2.
16.	AMF2 decides whether AMF reselection/relocation is needed.
17.	AMF2 updates Registration Information to UDM1 including DS Information. DS Information is like the following. 
DS Info: SUPI1, AN1, PLMN1, AMF1, SMF1(N/A), PDU Session ID1(N/A), SUPI2, AN2, PLMN2, AMF2(AMF2), SMF2(N/A), PDU Session ID2(N/A)
18.	AMF2 sends Registration Response including updated DS Information to AN2. If any UE policy updates data is included in step 15, the updates data is delivered from AMF2 to AN2.
19.	AN2 sends Registration Response including updated DS Information to DualSteer Device. DaulSteer stores the DS Information.
If any UE policy updates data is included in step 15, the updates data is delivered from AN2 to DualSteer Device. DaulSteer Device updates the policies.
20.	UDM1 notifies AMF1 of the DS Information changes, so that AMF1 keeps the same DS Information as AMF2 has.

[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]6.1.X.3	Impacts on services, entities and interfaces 
UDM:
-  Stores DS Information, notifies to the AMF of registration data changes for the subscription/SUPI to share with the associated subscription/SUPI.
PCF:
- 	Uses DualSteer-related information based on the subscription/SUPI and the associated subscription/SUPI in PCC rules.
RAN:
- 	May use input data from UE on DS Information to select the AMF for a Registration Request.
AMF:
- 	Selects UDM/PCF considering DS Information, uses UE context including DS Information in Registration / Policy updates, and updates Registration Information to UDM including DS Information.
UE:
- 	Uses DS Indication, DS Capability and DS Information in Registration. 
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