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1
Discussion

This contribution proposes a solution to KI#1.3 on enhancing PDU session management for DualSteer device.

2 Proposal

It is proposed to capture the following contents into TR 23.700-54.

FIRST CHANGE
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of DualSteer Solutions to Key Issues

	
	Key Issues for DualSteer

	Solution#
	Key Issue #1.1
	Key Issue #1.2
	Key Issue #1.3
	Key Issue #1.4

	X
	X
	
	X
	

	
	
	
	
	


Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues

	
	Key Issues for ATSSS_Ph4

	Solution#
	Key Issue #2.1
	Key Issue #2.2

	#2.1
	X
	

	#2.2
	
	X

	#2.3
	X
	

	#2.4
	X
	

	#2.5
	X
	

	#2.6
	
	X

	#2.7
	
	X

	#2.8
	
	X


SECOND CHANGE (All new texts)
6.1.X
Solution #X: Session management enhancements based on correlation ID
6.1.X.1
Description

6.1.X.1.1
General
This solution addresses Key Issue #1.3 Session management aspects for DualSteer to provide a solution on selecting same SMF and PSA UPF for correlated PDU sessions of traffic steering or switching. It also provides enhancements on subscription and registration procedure to support the correlation of the PDU sessions. 
NOTE:
This solution currently focus on selecting same SMF/PSA UPF, which is not touching policy enhancement aspects. It is assumed policy enhancements are covered by other solutions.
Editor’s note:
How this solution further supports the policy for DualSteer is FFS.
This solution allows the DualSteer device connecting to different AMFs for registrations of each UE/SUPI.

This solution introduces DualSteer Indication and corresponding correlation ID in subscription info of SUPIs within a DualSteer device to associate the subscriptions and PDU sessions for a DualSteer device, which is allocated and provisioned in the UDM. The correlation ID is allocated per S-NSSAI and DNN combination to which the DualSteer applies.
When any of the SUPIs within a DualSteer device registers or initiates PDU session, the correlation is sent to AMF and SMF to used for further association of registrations and PDU sessions between the SUPIs within a DualSteer device.

Per request by the AMF, the UDM uses correlation ID to query if a SMF has been registered for SUPI within the DualSteer device, to ensure the AMF select the same SMF if existed for the DualSteer device.

The SMF associates PDU sessions for SUPIs within the SualSteer UE and selects the same PSA UPF for the DualSteer device using correlation ID. 
6.1.X.1.2
Subscription enhancement

It is assumed in this solution that the SUPIs within a DualSteer device have separate subscriptions. To support DualSteer device the subscription data of each SUPI includes a DualSteer indication which indicates the SUPI belongs to a DualSteer device.
SMF Selection Subscription data of each SUPI is allocated with the same correlation ID to indicate the association with the other SUPI.

	SUPIs within a DualSteer device
	Subscription data

	SUPI1
	DualSteer Indication
	SMF Selection Subscription data

	
	Y
	Correlation ID1
	S-NSSAI and DNN combination1

	
	
	Correlation ID2
	S-NSSAI and DNN combination2

	SUPI2
	DualSteer Indication
	SMF Selection Subscription data

	
	Y
	Correlation ID1
	List of S-NSSAI and DNN for DualSteer

	
	
	Correlation ID2
	S-NSSAI and DNN combination2


If the SUPIs share the same subscription profile, the DualSteer Indication and the correlation ID can also be included in the shared subscription profile.
6.1.X.2
Procedures

Figure 6.1.X.2-1 illustrates the procedure of the solution.
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20.SMF initiates PDU session release for UE1/SUPI1 and the PDU session for UE1/SUPI1 is released.


Figure 6.1.X.2-1 Signaling procedure
The UE1/SUPI1 and UE2/SUPI2 are within the DualSteer device. The correlation ID between UE1/SUPI1 and UE2/SUPI2 is allocated and stores into the subscription profiles of SUPI1 and SUPI2 in the UDM. 
The UE1/SUPI1 initiates registration procedure.
When the AMF1 retrieves the Access and Mobility Subscription data from the UDM using Nudm_SDM_Get service operation, the UDM also send the correlation ID to the AMF.
The UE1/SUPI1 initiates PDU session establishment procedure.
When the AMF1 receives PDU session establishment request, if the AMF1 has received correlation ID in step 2, it knows the PDU session belongs to a DualSteer device, invokes Nudm_UECM_Get service operation with correlation ID as input, to query UDM if there is any SMF registered for the PDU session with S-NSSAI and DNN for any UE associated with the correlation ID.
The UDM checks if there is a SMF already registered for any UE associated with the correlation ID.
The UDM responds to the AMF1 that not SMF associated with the correlation ID has been registered.
The AMF1 selects a SMF for this PDU session establishment.
When the AMF1 invokes Nsmf_PDUSession_CreateSMContext Request service operation to the selected SMF, the correlation ID is included as input.
9-10. The PDU session for UE1/SUPI1 is established. During the procedure, the SMF stores correlation ID and associates it with the selected PSA UPF. When the SMF registers to the UDM, it includes correlation ID in Nudm_UECM_Register service operation, which is associated by the UDM with the SMF instance.

11. The UE2/SUPI2 initiates registration procedure.
12. When the AMF2 retrieves the Access and Mobility Subscription data from the UDM using Nudm_SDM_Get service operation, the UDM also send the correlation ID to the AMF2.

13. The UE2/SUPI2 initiates PDU session establishment procedure when required for traffic steering or traffic switching using the same S-NSSAI and DNN .

14. The AMF2 invokes Nudm_UECM_Get service operation with correlation ID as input, to query UDM if there is any SMF registered for the PDU session with S-NSSAI and DNN for any UE associated with the correlation ID.

15. The UDM checks there is a SMF already registered for UE1/SUPI1 associated with the correlation ID and the S-NSSAI and DNN.

16. The UDM responds with the SMF instance id to AMF2.

17. When the AMF2 invokes Nsmf_PDUSession_CreateSMContext Request service operation to the SMF, the correlation ID is included as input.

18. The SMF correlates the newly established PDU session with the existing PDU session based on the correlation ID. The SMF selects the same PSA UPF associated with the correlation ID for the new PDU session.

19. The new PDU session is established and the two PDU session is associated.
20. After traffic switching, the SMF initiates PDU session release for the PDU session established for UE1/SUPI1 and the PDU session is released.
6.X.3
Impacts on services, entities and interfaces
UE impacts: 

-
No UE impact.

AMF impacts:

-
AMF receives correlation ID from UDM and use it for further PDU session establishment.
-
When having received correlation ID from UDM, AMF queries UDM if a SMF has been allocated to the UE/SUPI associated with the correlation ID when receiving a new PDU session establishment request, by including correlation ID in Nudm_UECM_Get service operation.

-
AMF includes correlation ID in Nsmf_PDUSession_CreateSMContext Request service operation.
SMF impacts:

-
SMF registers to UDM with correlation ID.

-
SMF selects the same PSA UPF based on correlation ID.
UDM impacts:
-
UDM allocates and stores correlation ID to subscription information of SUPIs within a DualSteer device;

-
UDM sends correlation ID to AMF during registration procedure.

-
UDM supports to check if a SMF has been allocated to any UE/SUPI associated with the correlation ID.
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20.SMF initiates PDU session release for UE1/SUPI1 and the PDU session for UE1/SUPI1 is released.



