

[bookmark: _GoBack]SA WG2 Meeting #162	S2-2404635
Changsha, China, April 15 – 19, 2024
Source: 	Samsung
Title: 	Solution for KI#1.3, MA PDU Session over multiple PLMNs 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#1.3, MA PDU Session over multiple PLMNs for Dual Steer.
1 Discussion
This solution is related with KI#1.3.
Key Issue #1.3: Session management aspects for DualSteer
This key issue will study the following potential session management enhancements to support DualSteer:
-	Whether and how to enhance session management functions and procedures for DualSteer traffic steering of a new service to a 3GPP access network and/or the DualSteer traffic switching across two 3GPP access networks belonging to the same PLMN (either HPLMN or VPLMN) or two different PLMNs or PLMN and PNI-NPN, which may further include the following:
-	Whether and what enhancements are required in PDU Session establishment/modification/release;
-	Whether and what enhancements are required for N4 session management between the SMF and UPF, or between SMF+PGW-C and UPF+PGW-U; and
-	For session subject to potential switching and/or to traffic steering, whether, when and how the network selects the PSA UPF(s) or UPF+PGW-U to allow routing the traffic across 3GPP access networks towards the same PSA UPF or UPF+PGW-U to support DualSteer.
NOTE:	Impact to existing session management functionality related to the move of a service-related data between a 3GPP access network and a non-3GPP access network will be considered as part of this key issue.

The MA PDU Session needs to be enhanced to support session management aspects for DualSteer.

2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-54 as follows.
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Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
	
	Key Issues for DualSteer
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Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
	
	Key Issues for ATSSS_Ph4
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6.1.X.1	Description
This solution is targeting for Key Issue #1.3: Session management aspects for DualSteer.
This key issue will study the following potential session management enhancements to support DualSteer:
-	Whether and how to enhance session management functions and procedures for DualSteer traffic steering of a new service to a 3GPP access network and/or the DualSteer traffic switching across two 3GPP access networks belonging to the same PLMN (either HPLMN or VPLMN) or two different PLMNs or PLMN and PNI-NPN, which may further include the following:
-	Whether and what enhancements are required in PDU Session establishment/modification/release;
-	Whether and what enhancements are required for N4 session management between the SMF and UPF, or between SMF+PGW-C and UPF+PGW-U; and
-	For session subject to potential switching and/or to traffic steering, whether, when and how the network selects the PSA UPF(s) or UPF+PGW-U to allow routing the traffic across 3GPP access networks towards the same PSA UPF or UPF+PGW-U to support DualSteer.
NOTE:	Impact to existing session management functionality related to the move of a service-related data between a 3GPP access network and a non-3GPP access network will be considered as part of this key issue.

There are two approaches to support session management for DualSteer. One is utilizing ATSSS framework, and the other is not utilizing ATSSS framework. This solution is proposing a Session Management solution for DualSteer utilizing ATSSS framework. 
Overall principle of this solution is described in Figure 6.X.1-1.


Figure 6.1.X.2-1: Session Management solution for DualSteer utilizing ATSSS framework

The basic principles of this solution is like the following.
-	Registration for DualSteer Device (DualSteer UE) over two different PLMNs
-	Establishment MA PDU Sessions over two 3GPP access networks
- 	Two connections sharing one subscription profile 

[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.2	Procedures
The rough procedures are like the following.
-	DS Device (DS UE) establishes a MA PDU Session in HPLMN. 
-	DS Device (DS UE) registers to a VPLMN. (If registration is already done, this procedure can be skipped.)
-	DS Device (DS UE) establishes a MA PDU Session in VPLMN. 

The details of the procedure for MA PDU Session Establishment in HPLMN are like Figure 6.1.X.2-1.
 


Figure 6.1.X.2-1: Procedure for MA PDU Session Establishment in HPLMN


1.	PDU Session Establishment Request is sent for DS Device (DS UE) to AMF. It includes the following:
-	Request Type: MA PDU Request_DualSteer
-	VPLMN Information: VPLMN ID, GPSI of VPLMN
If AMF doesn’t support MA PDU Request_DualSteer_Multi_USIM, then AMF relocation happens.

2. AMF selects SMF which supports MA PDU session over two 3GPP access networks. Then the SMF needs to support the following.
-	Creates UE context for VPLMN
-	May create AM Policy and UE Policy for VPLMN
3. AMF informs SMF that request is for MA PDU session over two 3GPP access networks by including "MA PDU Request_DualSteer" indication and indicates whether UE is registered in another PLMN.
4. SMF retrieves information whether MA PDU session over two 3GPP access networks is allowed or not. 
-	UDM stores associated (V)PLMN ID and UE GPSI of (V)PLMN
-	Creates SM context for VPLMN
5. 	SMF sends responses to AMF. 
6. 	PDU Session Authentication/Authorization may be performed.
7.	If dynamic PCC is to be used for MA PDU session, SMF sends "MA PDU Request_DualSteer" indication to PCF in SM Policy Control Create message and ATSSS Capabilities of MA PDU session. PCF provides PCC rules including MA PDU session control information.
8.	SMF selects UPF.
9.	SMF and PCF may update policies.
10.	SMF sends N4 rules for MA PDU session over two 3GPP access networks to UPF.
11.	SMF sends “MA PDU session Accepted” indication to AMF
12. UE receives PDU Session Establishment Accept message including “MA PDU session over two 3GPP access networks Accepted” indication.

The details of the procedure for the Registration in VPLMN are like Figure 6.1.X.2-2. If registration is already done, this procedure can be skipped.


Figure 6.1.X.2-2: Procedure for the Registration in VPLMN


1.	Registration Request is sent from DS Device (DS UE) to AMF. It includes the following.
-	Registration type: Initial Registration_DualSteer
-	HPLMN Information: HPLMN ID, GPSI of HPLMN
-	AN parameters
-	Establishment cause: Initial Registration_DualSteer
2. 	AMF selection may be done to support Initial Registration_DualSteer and MA PDU Request_DualSteer.
3.	RAN sends Registration Request to AMF.
4.	Authentication/Security is done. Execute mutual authentication with network using SUPI of VPLMN.
5.	AMF creates (V)UE context for DualSteer after getting Access and Mobility Subscription data.
6.	AMF triggers UECM_Registration. The following are stored in the UDM.
-	Registration type: Initial Registration_DualSteer
-	HPLMN Information: HPLMN ID, GPSI of HPLMN
UDM stores associated (H)PLMN ID and UE GPSI of (H)PLMN
7. 	(V)AMF retrieves (H)UE context for DualSteer and may retrieve (H)AM Policy and (H)UE Policy for DualSteer from the (H)AMF. Discovery of (H)AMF can be done via (H)UDM or (H)NRF with HPLMN ID and GPSI of HPLMN.
8.	AMF and PCF perform AM Policy Association Establishment for DualSteer. It includes DualSteer indication.
9. 	AMF sends Registration Accept to DS Device (DS UE). It includes Initial Registration_DualSteer support Indication which indicates whether supports DualSteer or not

The details of the procedure for the Registration in VPLMN are like Figure 6.1.X.2-3.


Figure 6.1.X.2-3: Procedure for MA PDU Session Establishment in VPLMN for DualSteer

1.	PDU Session Establishment Request is sent from DS Device (DS UE) to AMF. It includes the following.
-	Request Type: MA PDU Request_DualSteer
-	HPLMN Information: HPLMN ID, GPSI of HPLMN
2. 	AMF selects (V)SMF which supports MA PDU session over two 3GPP access networks. Discovery of (H)SMF can be done via (H)UDM or (H)NRF with HPLMN ID and GPSI of HPLMN.
3. 	AMF informs SMF that request is for MA PDU session over two 3GPP access networks by including "MA PDU Request_DualSteer" indication and sends (H)SMF ID, HPLMN ID and UE GPSI of HPLMN. 
4.	SMF selects UPF.
5.	SMF sends N4 rules for MA PDU session over two 3GPP access networks to UPF.
6. 	(V)SMF sends PDU Session create request to (H)SMF. It includes (V)SMF SM context ID, (V) SMF ID, V-CN-Tunnel-Info, and (V)AMF ID.
7.	(H)SMF retrieves information from the UDM. UDM stores associated (V)PLMN ID and UE GPSI of (V)PLMN.
8. 	PDU Session Authentication/Authorization may be performed.
9.	If dynamic PCC is to be used for MA PDU session, SMF sends "MA PDU Request_DualSteer" indication to PCF in SM Policy Control Create message and ATSSS Capabilities of MA PDU session. PCF provides PCC rules including MA PDU session control information.
10.	SMF selects UPF.
11.	SMF and PCF may update policies.
12.	SMF sends N4 rules for MA PDU session over two 3GPP access networks to UPF.
13.	H-SMF sends PDU Session create response to V-SMF. It includes QoS Rule(s) for MA PDU Request_DualSteer, H-CN Tunnel Info, SM context for VPLMN.
14. (V)SMF provides N4 rules to (V)UPF including rules to forward UL traffic to (H)UPF
15.	SMF sends “MA PDU session Accepted” indication to AMF
16. UE receives PDU Session Establishment Accept message including “MA PDU session over two 3GPP access networks Accepted” indication.

[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 SMF/UDM/PCF considering DS Information in PDU Session Establishment Request / Registration Request.
DS Device (DS UE):
- 	Uses DS Indication, DS Capability and DS Information in Registration. 
-	Supports MA PDU Session with multiple SUPIs.
SMF:
- 	Supports MA PDU Session with multiple SUPIs.




* * * * End of change * * * *

Microsoft_Visio____1.vsdx
DualSteer Device
RAN1
AMF
UPF
SMF
PCF

6. PDU Session authentication/authorization
2. SMF Selection
UDM/UDR
4. Subscription retrieval / Subscription for updates
1 PDU Session Establishment Request


5. Nsmf_PDU Session_CreateSMContext Response


12. PDU Session Establishment Reponse

3. Nsmf_PDU Session_CreateSMContext Request

7. SM Policy Association Establishment / Modification
8. UPF Selection

10. N4 Session Establishment / Modification
11. Namf_Communication_N1N2MessageTransfer

9. SM Policy Association  Modification



image3.emf
DualSteer 

Device

(V)RAN (v)AMF PCF (H)UDM

2. AMF Selection

6. Update Regi Information

1. Registration Request

3. Registration Request

7. UEContextDualSteer_Get

8. Policy Data

9. Registration Response (Accept)

(H)AMF

4. Authentication/Security

5. Subscription Data


Microsoft_Visio____2.vsdx
DualSteer Device
(V)RAN
(v)AMF
PCF
(H)UDM

2. AMF Selection

6. Update Regi Information



1. Registration Request
3. Registration Request
7. UEContextDualSteer_Get
8. Policy Data
9. Registration Response (Accept)
(H)AMF
4. Authentication/Security

5. Subscription Data



image4.emf
DualSteer 

Device

RAN1 AMF V-UPF V-SMF H-UPF

8. PDU Session authentication/authorization

2. SMF Selection

H-SMF

1 PDU Session Establishment Request

16. PDU Session Establishment Reponse

3. Nsmf_PDU Session_CreateSMContext Request / Response

9. SM Policy Association 

Establishment / Modification

5. N4 Session Establishment / 

Modification

15. Namf_Communication_N1N2MessageTransfer

11. SM Policy Association  

Modification

H-PCF UDM

4. UPF Selection

6 PDU Session Create Request

7. Subscription retrieval / 

Subscription for updates

10. UPF Selection

12. N4 Session Establishment / 

Modification

13. 6 PDU Session Create Response

14. N4 Session Modification


Microsoft_Visio____3.vsdx
DualSteer Device
RAN1
AMF
V-UPF
V-SMF
H-UPF

8. PDU Session authentication/authorization
2. SMF Selection
H-SMF
1 PDU Session Establishment Request



16. PDU Session Establishment Reponse

3. Nsmf_PDU Session_CreateSMContext Request / Response

9. SM Policy Association Establishment / Modification

5. N4 Session Establishment / Modification
15. Namf_Communication_N1N2MessageTransfer

11. SM Policy Association  Modification
H-PCF
UDM
4. UPF Selection

6 PDU Session Create Request
7. Subscription retrieval / Subscription for updates

10. UPF Selection

12. N4 Session Establishment / Modification

13. 6 PDU Session Create Response

14. N4 Session Modification





image1.emf
Data Network

AMF SMF

UDM

AMF SMF

HPLMN

VPLMN

Intermediate 

UPF (optional)

(PSA)UPF

UPF

1. PDU Session Establishment Request

with MA PDU Session Request

N3

N3 N9 N6

N9

(2. Initial Registration Request)

3. PDU Session Establishment Request

with Home-Routed Roaming for MA PDU Session

MPQUIP

Functionality

UDP UDP

IP@1 IP@2

Sharing one subscription profile 

from the same operator


Microsoft_Visio____.vsdx

image2.emf
DualSteer 

Device

RAN1 AMF UPF SMF PCF

6. PDU Session authentication/authorization

2. SMF Selection

UDM/UDR

4. Subscription retrieval / 

Subscription for updates

1 PDU Session Establishment Request

5. Nsmf_PDU Session_CreateSMContext Response

12. PDU Session Establishment Reponse

3. Nsmf_PDU Session_CreateSMContext Request

7. SM Policy Association 

Establishment / Modification

8. UPF Selection

10. N4 Session Establishment / 

Modification

11. Namf_Communication_N1N2MessageTransfer

9. SM Policy Association  

Modification


