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Abstract of the contribution: This contribution proposes a solution for supporting traffic switching between two non-3GPP access paths in an MA PDU Session.

1. Introduction
This paper proposes a solution for access path switching between two non-3GPP access paths in MA PDU Session.
2. Proposal
It is proposed to capture the following changes into TR 23.700-53. 
* * * * First change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97103560]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solution #
	Solution Title
	Key Issue(s)

	#1
	New steering mode - Redundancy steering mode with packet loss rate
	#3

	#2
	Support non-3GPP access leg of MA-PDU Session with PDN connection in EPC
	#6

	#3
	MP-DCCP based Steering Functionality
	#2 (DCCP)

	#X
	Non-3GPP access path switching in MA PDU Session
	#5
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[bookmark: _Toc517082226]* * * * Next change (1) * * * * (All text is new)
[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc97106877]6.X	Solution #X: Non-3GPP access path switching in MA PDU Session
[bookmark: _Toc57618615][bookmark: _Toc57124745][bookmark: _Toc54626598][bookmark: _Toc50380995][bookmark: _Toc44670861][bookmark: _Toc43708235][bookmark: _Toc43708159][bookmark: _Toc43708085][bookmark: _Toc43336531]6.X.1	Introduction
This solution addresses KI#5 on switching traffic of an MA PDU Session between two non-3GPP access paths.
[bookmark: _Toc57618616][bookmark: _Toc57124746][bookmark: _Toc54626599][bookmark: _Toc50380996]6.X.2	High-level Description
In this solution, it is assumed that the UE is able to register to 5GC over two non-3GPP access paths for the duration of switching the non-3gpp access path of an established MA PDU Session, and the duration is decided by the network. Each non-3GPP access path is identified by the RAT Type of the non-3GPP access network (e.g. one non-3GPP access path is using an N3IWF, and the other non-3GPP access path is using an TNGF).
The key points of the solution are as follows:
-	The UE triggers the non-3GPP access path switching of the established MA PDU Session. The AMF detects this by presence of ATSSS path switching indication, and List of PDU Sessions To Be Activated included in the Registration request.
-	The AMF determines the RAT Type of the target non-3GPP access path which the Registration request is sent, and the RAT Type of the source non-3GPP access path which the UE is already registered over non-3GPP access. The AMF provides both source RAT Type and target RAT Type to the SMF, and requests to SMF the Access Path Switching Lifetime Value. The Access Path Switching Lifetime Value is used to decide the duration of switching. The AMF decides the value of Access Path Switching Timer based on its local configuration and the value received from the SMF, and provides to the UE.
-	The UE requests MA PDU Session Establishment via target non-3GPP access network before the Access Path Switching Timer is expired. The AMF determines whether this request is for the second non-3GPP access path, and requests to the SMF to allocate N3 CN Tunnel Info for Target Access Network. The SMF distinguishes two non-3GPP access paths by Target RAT Type and Source RAT Type provided by the AMF.
-	The target non-3GPP access network also allocates the N3 AN Tunnel Info. If the AMF receives the successful result in N2 Session Response and the SMF receives the AN Tunnel Info of  target non-3GPP access network, the access traffic switching is possible, and the traffic is transmitted via the target non-3GPP access network.
-	The SMF initiates the MA PDU Session release over the source non-3GPP access. Any corresponding SM Context and UE Context is removed from the network. UP resources via source non-3GPP access are released.
-	The AMF initiates the Deregistration of the UE over the source non-3GPP access.
[bookmark: _Toc97103570]6.X.3	MA PDU Session Access Path Switching procedure


Figure 6.X.3-1: Non-3GPP access path switching procedure for an MA PDU Session
The above Figure 6.X.3-1 shows how the non-3GPP access path of an MA PDU Session is switched to another Non-3GPP access path.
0. The UE is registered over untrusted non-3GPP access and established MA PDU Session. The UE may be registered over 3GPP access
Editor's note: 	Whether and how the UE can be aware that the network supports non-3GPP access path switching for MA PDU Session is FFS.
1. The UE determines that the existing non-3GPP access path of the MA PDU Session needs to be changed to trusted non-3GPP access.
2. In the Registration Request message, the UE includes ATSSS path switching indication and List Of PDU Sessions To Be Activated. ATSSS path switching indication indicates that this request is for the registration for the second non-3GPP access path via target non-3GPP access network (the trusted non-3GPP access in this case). List Of PDU Sessions To Be Activated includes the PDU Session ID of the MA PDU Session.
Editor's note: 	It is FFS whether the ATSSS path switching indication is included in the registration type. 
The same AMF is selected using GUAMI provided by the UE. If the AMF supports non-3GPP access path switching for MA PDU Session, the AMF determines whether this request is for registration over the second non-3GPP access path of the established MA PDU Session. AMF determines RAT Type of trusted non-3GPP access (as defined in clause 5.3.2.3 of TS 23.501 [2]), and checks if it is different with that of the existing non-3GPP access path of the MA PDU Session.
3. The AMF verifies whether the ATSSS path switching is supported for the UE from the subscription data.
Editor's note: 	If the AMF can verify whether the UE is allowed to register over two non-3GPP accesses for non-3GPP access path switching for the MA PDU Session based on capability information provided by the UE, instead of checking subscription data, is FFS.
4. The  AMF invokes the Nsmf_PDUSession_UpdateSMContext Request which includes the ATSSS path switching indication, PDU Session ID of the MA PDU Session, Target RAT Type (e.g. trusted W-LAN), and Source RAT Type (e.g. untrusted non-3GPP).
5. The SMF sends the Nsmf_PDUSession_UpdateSMContext Response which includes Access Path Switching Lifetime Value. The Access Path Switching Lifetime Value indicates how long the SMF will accept the MA PDU Session Establishment request over the second non-3GPP access path. The SMF starts a timer corresponding to the Access Path Switching Lifetime Value, and if the SMF does not receive any successful Nsmf_PDUSession_UpdateSMContext Request including AN Tunnel Info over the target non-3GPP access before expiry of this timer, the SMF maintains the source non-3GPP access path.
Editor's note: 	It is FFS whether the Access Path Switching Lifetime is provided by SMF to AMF or whether it is determined by the AMF itself. When determined by AMF, the Access Path Switching Lifetime indicates how long the AMF can maintain two simultaneous registrations over non-3GPP access for the UE. 
6. The AMF sends Registration Accept which includes Access Path Switching Timer. The AMF starts De-registration timer corresponding to the Access Path Switching Timer. The AMF can decide Access Path Switching Timer as longer value than Access Path Switching Lifetime Value received from the SMF in step 5, to avoid triggering the de-registration before the MA PDU Session Establishment over the second non-3GPP access path is finished.
7. The UE requests MA PDU Session Establishment over the trusted non-3GPP access before the expiry of the Access Path Switching Timer received in step 6.
8. The AMF invokes the Nsmf_PDUSessin_CreateSMContext Request which includes ATSSS path switching indication, PDU Session ID of the MA PDU Session, Target RAT Type, and Source RAT Type. The SMF detects that this MA PDU Session request is related to the request of step 4.
9. The CN Tunnel Info for trusted non-3GPP access is allocated.
10. The SMF sends Namf_Communication_N1N2MessageTransfer which includes CN Tunnel Info for trusted non-3GPP access in N2 SM information.
11. The AMF sends N2 Session Request to the TNGF.
12. The TNGF issues AN specific resource setup with the UE, and the the AN Tunnel Info for the trusted non-3GPP access is allocated.
13. The Target Access Network sends N2 Session Response which includes the AN Tunnel Info corresponds to the TNGF address of the N3 tunnel for the MA PDU Session.
14. The AMF sends the N2 SM information received from TNGF and the RAT Type of trusted non-3GPP access to the SMF. 
15. The SMF initiates an N4 Session modification procedure with the UPF. The SMF provides the AN Tunnel Info to the UPF. The UPF provides an N4 Session Modification Response to the SMF. After this step, there can be three user plane tunnels (i.e. 3GPP access, untrusted non-3GPP access, and trusted non-3GPP access) in the UE and the UPF. The UE  switches all uplink traffic from untrusted non-3GPP access to trusted non-3GPP access and the UPF switches all downlink traffic from untrusted non-3GPP access to trusted non-3GPP access.
Editor's note: 	It is FFS whether the UE can switch the uplink traffic from untrusted non-3GPP access to trusted non-3GPP access before step 15, and whether the existing procedure in TS 23.502 [3] can be reused. 
16. The SMF initiates the MA PDU Session release over untrusted non-3GPP access. Any corresponding SM Context and UE Context is removed from the network. UP resources over untrusted non-3GPP access is deactivated.
17. The AMF initiates the Deregistration of the UE over untrusted non-3GPP access.
[bookmark: _Toc97103580]6.X.4	Impacts on Existing Nodes and Functionality
UE: 
· Triggers the non-3GPP access path switching of MA PDU Session.
· Indicates in Registration request that this request is for the registration for the second non-3GPP access path by using ATSSS path switching indication and the List Of PDU Session To Be Activated.
Editor's note: Whether and how the UE can be aware that the network supports non-3GPP access path switching for MA PDU Session is FFS.
AMF: 
· Verifies whether the ATSSS path switching is supported for the UE from the subscription data.
Editor's note: If the AMF can verify whether the UE is allowed to register two non-3GPP accesses for non-3GPP access path switching for MA PDU Session based on capability information provided by the UE instead of checking subscription data is FFS.
· Determines whether the Registration request from the UE is for registration over the second non-3GPP access path of the established MA PDU Session by using ATSSS path switching indication and the List Of PDU Session To Be Activated
· Provides to SMF the RAT Type of the target non-3GPP access and the RAT Type of the source non-3GPP access.
· Decides the Access Path Switching Timer and provides to the UE to inform the duration of non-3GPP access path switching.
SMF: 
· Decides the Access Path Switching Lifetime Value and provides to the AMF to assist the AMF to finally decide the value of Access Path Switching Timer for the UE.
UPF:
· Allocates the N3 CN Tunnel Info for the second non-3GPP access path.


* * * * End of changes * * * *
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