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Abstract of the contribution: This paper proposes solution for KI#1.3 and specifically addresses how a single access PDU Session can be converted into a DualSteer session and vice-versa.
1	Discussion
This paper provides a solution for updating a single access PDU Session into a DualSteer session and vice-versa.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-54 as follows:

[bookmark: _Toc157657227][bookmark: _Toc93305721][bookmark: _Toc152046441]
		* * * * First Change * * * *
[bookmark: _Toc160552493][bookmark: _Toc161061118][bookmark: _Hlk162956686]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

	#1.1
	X
	X
	X
	X

	#1.2
	X
	X
	X
	X

	#1.3
	X
	X
	X
	X

	#1.4
	X
	X
	X
	X

	#1.5
	X
	X
	X
	X

	#1.6
	X
	X
	
	X

	#1.7
	X
	
	
	

	#1.8
	X
	X
	
	

	#1.9
	X
	X
	
	

	#1.10
	
	X
	
	

	#1.11
	
	
	X
	

	#1.12
	
	
	X
	

	#1.13
	
	
	X
	X

	#1.14
	X
	
	X
	

	#1.15
	
	
	
	X

	#1.16
	
	
	
	X

	#1.17
	X
	X
	
	X

	#1.18
	X
	
	
	X

	#1.19
	
	
	X
	X

	#1.xy
	
	
	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

	#2.9
	X
	

	#2.10
	X
	

	#2.11
	X
	

	#2.12
	
	X

	#2.13
	
	X



		* * * * Next Change (all text are new) * * * *
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: Updating a single access PDU Session into a DualSteer session and vice-versa
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]The two UEs of a DualSteer device may have already established a single access PDU session over 3GPP access (like any regular UE), in order for each UE to serve traffic of an application specific to that UE. A single access PDU session does not have any special rules or policies for steering and/or switching of the traffic since the PDU session has only user-plane resources over only one access. Later at some point in time, the DualSteer device may want to start working in a DualSteer mode in order to serve certain application that requires DualSteer functionality. At this point it is required that PDU Sessions from the two UEs of the DualSteer device are served by the same PDU Session anchor and the same IP address is allocated for the two DualSteer PDU sessions. Similarly at any point of time it may be also possible for the DualSteer device to downgrade the PDU Sessions from DualSteer mode to individual single access PDU Sessions.
Updating a single access PDU session to DualSteer PDU session:
During PDU Session establishment, the UE in a DualSteer device may establish a single access PDU Session (i.e. by setting "DualSteer Required = FALSE") and may include an additional indication that "upgrade to DualSteer is allowed" during the lifetime of the PDU session. The PDU Session is then established as a normal single access PDU Session (i.e. no DualSteer rules are provided), however, based on the indication that "upgrade to DualSteer is allowed", the network ensures that the PDU Session is served by an SMF that supports the DualSteer feature.
Later, upon receiving request from the DualSteer layer to activate the DualSteer mode, the UE may initiate PDU Session Modification procedure for its single access PDU sessions, including an indication to update the single access PDU session to the DualSteer PDU session.
If the request from the UE is accepted, the SMF may provide the DualSteer rules to the UE, which would indicate to the UE that the PDU session has been updated to be DualSteer. The UE then provides the DualSteer rules received from the network and the PDU Session ID to the DualSteer layer. The DualSteer layer then may trigger the second UE of the DualSteer device to initiate a PDU session Establishment procedure in order to establish the second leg of the DualSteer PDU session.
If the request from UE to update a single access PDU Session to a DualSteer session is rejected, then the SMF responds to the PDU Session Modification with cause code that indicates to the UE the reason of the rejected request. The rejection scenario can happen, e.g., if the operator policy and/or subscription policy does not allow DualSteer PDU Session for the UE or if the network does not have the resources at this time to establish DualSteer PDU Session. 
Updating a DualSteer PDU session to a single access PDU session:
Updating a PDU Session established for DualSteer to a single access PDU Session is possible by releasing one of the two PDU Sessions and removing the corresponding DualSteer rules from the UE and the corresponding rules and associations from the UPF. The updating of a DualSteer PDU session to a single access PDU Session can be initiated by:
-	Either one of the UEs of the DualSteer device based on trigger received from the DualSteer layer. The UE may initiate PDU Session Release procedure in this case with a cause code indicating the release of the DualSteer.
-	Or the network based on network policies and/or resource situation etc. The network may initiate PDU Session Release procedure for one of the UEs in this case, with a cause code indicating the release of the DualSteer.
6.1.X.2	Procedures
6.1.X.2.1	Updating a single access PDU session to DualSteer

Figure 6.1.X.2.1-1: Updating a single access PDU session to DualSteer
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]Figure 6.1.X.2.1-1 above shows the detailed procedure for Updating a single access PDU session to DualSteer.  
0.	While establishing the single access PDU Session, the UE indicates that "upgrade to DualSteer is allowed" during the lifetime of the PDU session. The indication "upgrade to DualSteer is allowed" may be included in the UL NAS Transport that goes to AMF and that carries the PDU Session Establishment Request. During the successful establishment of the PDU session, the SMF may also indicate to the UE whether the PDU session may be upgraded to a DualSteer PDU session. This enables the UE to know in advance whether it may later on request to modify the single access PDU session to a DualSteer PDU session.
1.	DualSteer layer decides to start working in DualSteer mode and triggers UE-1 to update the existing single access PDU Session to a DualSteer.
2-3.	UE-1 initiates PDU Session Modification with indication "DualSteer Required = TRUE" to indicate the need to update/modify the single access PDU session to DualSteer PDU session. The indication may be provided inside the MM message (UL NAS Transport) as shown in the figure, or alternatively inside the SM message (PDU Session Modification Request) that is sent inside the MM message (UL NAS Transport).
4-9.	SMF accepts the request, receives the DualSteer rules/policies from PCF and provides them to the UPF and to the UE-1. The UE-1 considers the migration from single access PDU to DualSteer PDU is successful upon receiving the DualSteer rules and also forwards the DualSteer rules to the DualSteer layer.
10-12.	DualSteer layer triggers UE-2 to initiate a new PDU Session for DualSteer (PDU3) as the second leg of the DualSteer PDU Session. The PDU Session establishment request includes "DualSteer Required = TRUE" and the "Linked DualSteer PDU session ID=PDU1".
13.	SMF/UPF assigns the same IP address that was used for PDU1 to PDU3.
14-15.	The SMF obtains the DualSteer rules/policies from PCF and provides them to the UPF.
16-19.	The SMF provides the DualSteer rules and the assigned IP address to the UE-2, and also the user-plane resources (access network resources) are established for PDU3 over the 3GPP access 2. The UE-2 considers the establishment of the DualSteer PDU is successful upon receiving the DualSteer rules/policies.

6.1.X.2.2	Updating a DualSteer PDU session to a single access PDU session

 Figure 6.1.X.2.2-1: Updating a DualSteer PDU session to a single access PDU session
Figure 6.1.X.2.2-1 above shows the detailed procedure for updating a PDU Session for DualSteer to a single access PDU Session.  
0.	DualSteer PDU Session is established and PDU Session of UE-1 (PDU1) and PDU Session of UE-2 (PDU2) are linked together as part of the DualSteer. DualSteer rules are provided to the UE and to the UPF.
1.	DualSteer device decides to exit DualSteer mode and choses to remove PDU1 from the DualSteer. DualSteer layer triggers UE-1 to release the PDU Session (PDU1)
2.	UE-1 initiates PDU Session release procedure with cause code indicating "DualSteer Release". PDU Session of UE-1 is terminated.
3-6.	SMF identifies the linked PDU Session of UE-2 (PDU2) and initiates a PDU Session modification procedure toward UE-2 to remove DualSteer rules for that PDU Session. The SMF also removes the DualSteer related N4 rules from the UPF.
7-9.	The UE-2 receives PDU Session Modification command for PDU2 to remove the DualSteer rules. UE-2 now considers the PDU Session 2 (PDU2) as a single access PDU Session. UE-2 completes the PDU Session modification.	
NOTE:	The procedure can be triggered by network side i.e. network can decide to Modify or Release PDU1 and/or PDU2 to be a single access PDU Session and remove the DualSteer rules. In this case Step 1 is not performed.
6.1.X.3	Impacts on services, entities and interfaces 
UE: 
-	establishes a single access PDU Session (i.e. "DualSteer Required = FALSE") and with an indication that "upgrade to DualSteer is allowed" during the lifetime of the PDU session.
-	initiates PDU Session modification to update a single access PDU Session into a DualSteer session by including "DualSteer Required = TRUE" and "Linked DualSteer PDU Session ID"
-	considers a DualSteer PDU Session as updated to single access PDU Session when corresponding DualSteer rules are removed.
-	initiates PDU Session release with cause code "DualSteer Release".
AMF: 
-	receives an indication that "upgrade to DualSteer is allowed" during the lifetime of the PDU session and this is used to select an SMF that supports the feature. 
SMF: 
-	receives an indication that "upgrade to DualSteer is allowed" during the lifetime of the PDU session.
-	updates a single access PDU Session to a DualSteer session based on UE request in PDU Session modification.
-	support receiving or initiating a PDU Session release request with cause code "DualSteer Release".
-	upon releasing a PDU Session with cause code "DualSteer Release" initiate PDU Session modification to remove DualSteer rules from the Linked PDU Session of the other UE that is part of the DualSteer device and remove the corresponding DualSteer rules from the UPF.
		* * * * End of Changes * * *
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