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Proposal
[bookmark: _Hlk513714389]It is proposed to add the following solution into TR 23.700-53, associated with KI#5.

[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc96679082]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
	Path switching between Non-3GPP accesses
	#5



* * * * Second change * * * * 
**** all new texts below ****
Start of Changes
[bookmark: _Toc97103576]6.X	Solution #X: Path switching between non-3GPP accesses
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc97103577]6.X.1	Introduction
The solution in clause 6.X addresses the objective of KI#5, i.e., it specifies how the data traffic of an MA PDU Session to be switched between two non-3GPP access paths, both of them using the same PLMN. 
[bookmark: _Toc50381047][bookmark: _Toc54626658][bookmark: _Toc57124806][bookmark: _Toc68079739][bookmark: _Toc97103578][bookmark: _Toc500949101][bookmark: _Toc22214910]6.X.2	High-level Description
[bookmark: _Toc23254043]This solution uses the following principles to switch the data traffic of an MA PDU Session between two Non-3GPP access paths:
a.	UE uses existing procedures to register to 5GC via a Non-3GPP access network (e.g., an untrusted Non-3GPP access network). Optionally, the UE may also register to 5GC via a 3GPP access network (e.g., via NG-RAN).
b.	MA PDU Session is established using the existing procedures specified in TS 23.502, clause 4.22.2, and data traffic is transferred over the paths of the MA PDU Session. 
c.	UE discovers a new Non-3GPP access network (e.g., a trusted Non-3GPP access networks) and registers to 5GC via this access network with a new Registration Type = "Non-3GPP path switch". This allows the AMF to maintain temporarily two registrations via two non-3GPP accesses until the path switch is completed.
d.	UE initiates the path switch by sending, via the new Non-3GPP access network, an MA PDU Session Establishment Request (using the same PDU session ID), which triggers the SMF to establish user-plane resources for the MA PDU Session over the new Non-3GPP access network. 
e.	When the user-plane resources for the MA PDU Session over the new Non-3GPP access network are established, the SMF triggers the AMF to deregister the UE from the old Non-3GPP access network (e.g., the untrusted Non-3GPP access network).
f.	When the UE triggers the path switching procedure is based on UE implementation.

[bookmark: _Toc97103579]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc23254044]Figure 6.X.3-1 below depicts the key steps of the solution, which enables the data traffic of an MA PDU Session to be switched from a non-3GPP access path using a N3IWF to a non-3GPP access path using a TNGF. The same steps can be used to switch the data traffic of an MA PDU Session between any non-3GPP access paths (using either N3IWF or TNGF).


Figure 6.X.3-1: Procedure for enabling data traffic switching between two non-3GPP access paths
1.	Optionally, the UE performs an initial 5G registration over 3GPP access in a PLMN. The selected AMF registers with UDM for 3GPP access and provides its GUAMI and RAT type = NR.
2.	The UE selects an N3IWF and performs an initial 5G registration over untrusted non-3GPP access in the same PLMN. The same AMF is selected, as the one in the previous step. The AMF registers with UDM for non-3GPP access and provides its GUAMI and RAT type = Virtual or WLAN. The AMF may indicate to the UE whether it supports registration for non-3GPP path switch (see further below).
Editor's note: It is FFS whether the AMF needs to provide this indication to the UE in order for UE to initiate step 4, or the AMF rejects this request if the AMF does not support this registration type in step 4.
3.	The UE requests an MA PDU Session, as specified in TS 23.502, clause 4.22.2. User-plane resource are established over 3GPP access and over untrusted non-3GPP access. Data traffic over the MA PDU Session is exchanged between the UE and UPF using the two accesses.
4.	The UE detects a trusted non-3GPP access network that supports 5G connectivity to the same PLMN. The UE decides to switch the data traffic transferred over the untrusted non-3GPP access of the MA PDU Session to the detected trusted non-3GPP access network. For this purpose, the UE initiates a 5G registration over trusted non-3GPP access and sets the registration type to "Non-3GPP path switch". This registration type indicates that the registration over trusted non-3GPP access is required for switching the data traffic of an MA PDU Session from one non-3GPP access path to another non-3GPP access path. 
	After the UE is registered via trusted non-3GPP access with registration type "Non-3GPP patch switch", the AMF does not release the existing registration via untrusted non-3GPP access. The AMF may start a timer and it maintains the two registrations via non-3GPP access until the path switch is completed or until this timer expires. As shown below (see step 9), when the timer expires, the AMF initiates deregistration via the TNGF.
Editor's note: It is FFS how the AMF decides the value of timer for maintain the two registrations via non-3GPP access until the path switch is completed by the AMF itself, and whether the SMF may assist the AMF’s decision of the timer value.
5.	The UE initiates the non-3GPP path switch by requesting user-plane resources via trusted non-3GPP access. To request these user-plane resources, the UE sends a PDU Session Establishment Request via the TNGF, which contains request type = MA PDU Request and the identity of the existing MA PDU Session.
	The AMF sends an Update SM Context Request to SMF, which contains a "Non-3GPP path switch indication". This indication informs the SMF that the PDU Session Establishment Request is sent to enable path switching from the existing non-3GPP access of the MA PDU Session to a new non-3GPP access. The AMF inserts the "Non-3GPP path switch indication" in the Update SM Context Request because the UE is registered with type "Non-3GPP path switch" (see step 4).
	The SMF initiates the user-plane resources establishment over trusted non-3GPP access. 
6.	After user-plane resources over trusted non-3GPP access are established, the UE switches all uplink MA PDU Session traffic from untrusted non-3GPP access to trusted non-3GPP access. Similarly, the UPF switches all downlink MA PDU Session traffic from untrusted non-3GPP access to trusted non-3GPP access (for this the SMF modifies the existing N4 connection).
7.	The SMF sends an SM Context Status Notify message to AMF to indicate that the non-3GPP path switch has been completed.
8.	After receiving the SM Context Status Notify message, the AMF updates the UDM with RAT type = Trusted_WLAN for non-3GPP access. The AMF initiates deregistration procedure for untrusted Non-3GPP access (see TS 23.502 section 4.12.3). Also, the AMF stops the timer that was started in step 4. After this step, the UE has only one 5G registration via non-3GPP access.
9.	If AMF timer started in step 4 expires, the AMF deregisters the UE via trusted non-3GPP access. After this step, the UE has only one 5G registration via non-3GPP access.
[bookmark: _Toc97103580]6.X.4	Impacts on Existing Nodes and Functionality
UE: 
· Trigger the switching from one N3GPP path to another N3GPP path is based on UE implementation.
Editor's note: FFS if the UE needs to be aware that the network supports this path switching capability.
· Use a new Registration Type when performing the switching during the registration procedure via the other Non-3GPP path.
AMF:
· Indicate to SMF that Non-3GPP path switching is required for the MA PDU session.
SMF/UPF 
· Perform the traffic switching from untrusted N3GPP access to trusted N3GPP access or vice versa.
UDM:
· UDM is only expected to be updated with the new RAT type information (e.g., from Virtual/WLAN to Trusted_WLAN) after the path switching has been performed successfully.

End of Changes
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