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Abstract of the contribution: This paper proposes solution for KI#1.1 and KI#1.2 to support DualSteer devices in 5GS.
1	Discussion
This paper provides a model for DualSteer device and proposes enhancements in subscription data and UE registration procedure to support traffic steering and switching of application traffic via two 3GPP access. The solution is applicable to both DualSteer device that does not support simultaneous transmission over two 3GPP access and that supports simultaneous transmission over two 3GPP access.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-54 as follows:

[bookmark: _Toc157657227][bookmark: _Toc93305721][bookmark: _Toc152046441]
		* * * * 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>
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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>
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		* * * * Next Change (all text are new) * * * *
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: Support for DualSteer devices in 5GS
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.1.0	Background
This solution provides a model for DualSteer device and proposes enhancements in subscription data and UE registration procedure to support traffic steering and switching of application traffic via two 3GPP access. The solution is applicable to both DualSteer device that does not support simultaneous transmission over two 3GPP access and that supports simultaneous transmission over two 3GPP access.
6.1.X.1.1	DualSteer device in 5GS


Figure 6.1.X.1.1-1: DualSteer device in 5GS
As per DualSteer requirements, a DualSteer device has two subscriptions/SUPIs that are linked to a single subscription profile from the same operator. The two SUPIs of a DualSteer device can be part of a single UE, in case of non-simultaneous data transmission over the two networks, or two separate UEs in case of simultaneous data transmission over the two networks.
It is clear that to perform steering and switching of application traffic between the two SUPIs there is a need for a DualSteer layer in the DualSteer device as shown in Figure 6.1.X.1.1-1.
The DualSteer Layer in the UE shall be provided with rules for traffic steering and/or switching of application traffic across two 3GPP access networks and the HPLMN is assumed to have full control over the rules and policies provided to the UE and to the network.
As can be seen from the Figure 6.1.X.1.1-1, the DualSteer device can access two 3GPP access networks via two different SUPIs. From the network point of view, these two SUPIs of a DualSteer device act as two logical UEs, as they present different SUPI, PEI and also perform different registration and PDU Session establishment.
The DualSteer rules provided by the network to a SUPI (or a logical UE) is not consumed by this SUPI, but instead is consumed by the DualSteer layer that is controlling the steering and switching of application traffic. Hence the DualSteer rules provided by the network shall identify each access leg uniquely.
Using SUPI in the rules to identify the access legs is not recommended as the SUPI is a private identity of the subscriber used only between the network and the SUPI for access registration, authentication and authorization. It is proposed introduce a new identifier (Registration-Id or Reg-ID) that is used by the DualSteer device to identify each 3GPP access leg uniquely as shown in Figure 6.1.X.1.1-2.


Figure 6.1.X.1.1-1: DualSteer device Reg-ID to identify each 3GPP access leg
With the Reg-ID used to identify the 3GPP access legs, the DualSteer rules at the DualSteer layer of the device may look like e.g.:
"Traffic Descriptor: TCP, DestAddr 1.2.3.4", "DualSteer Active path=Reg-ID-1, DualSteer Standby path=Reg-ID-2";
NOTE:	Above is just an example of how the Reg-ID can be used in the DualSteer rules. The exact rules and policies provided to the UE and to the network to support steering and switching of application traffic will be addressed in solutions for Key Issues #1.x (policy).
6.1.X.1.2	Registration and subscription data impacts to support DualSteer device
The two SUPIs of a DualSteer device act as two logical UEs and perform individual registration and PDU Session establishment. The two SUPIs however are linked at the subscription level at the home operator. This subscription level linking of the two SUPIs shall be also communicated to the AMF during registration, so that for PDU Sessions that may be subject to potential switching of application traffic, the AMF can select same SMF that would serve the PDU Sessions of both the SUPIs of a DualSteer device. In addition, only certain application traffic from a DualSteer device may require switching functionality, which means not all DNN, S-NSSAIs are subject to switching. The AMF shall be also provided with information on the subscribed DNN, S-NSSAIs of a SUPI that are subject to potential switching requirements, so that the AMF may perform the needed functionality for only PDU Session requests to those DNN, S-NSSAIs that are allowed for potential switching for the SUPI. Consequently, below subscription data changes are proposed:
-	The Access and Mobility subscription data is enhanced to contain:
-	An indication that the SUPI is part of a DualSteer subscription
-	The linked 2nd SUPI of the DualSteer subscription
-	DNN, S-NSSAI that are allowed for DualSteer switching
-	The SMF Selection Subscription data is also enhanced with a list of combinations of DNN, S-NSSAI for which DualSteer of traffic between the two SUPIs is applicable along with the selected SMF for the given (DNN, S-NSSAI).
NOTE:	How the subscription data is used for session management will be further addressed in solutions for Key Issues 1.x (Session Management) and #1.x (policy).
Further as explained in clause 6.1.X.1.1, the DualSteer rules provided to the DualSteer device contains a new identifier i.e. "Reg-ID", to identify each 3GPP access leg. This identifier may be either allocated by the DualSteer layer and communicated to the network via each individual SUPI or alternatively the network may also allocate an identifier for each Registration and communicate the "Reg-ID" to the DualSteer layer via each SUPI. It is proposed to introduce below enhancements in the registration procedure:
-	When the UE sends the Registration Request, the UE includes an indication that the SUPI is part of a DualSteer device and also includes a "Reg-ID" that is associated with the SUPI (allocated by the DualSteer Layer) in the Registration Request. The "Reg-ID" is then further conveyed by the AMF to the UDM and the UDM stores the "Reg-ID" in the subscriber profile, which is then further used by the network to generate the DualSteer rules. Or
-	Alternatively, when the UE sends the Registration Request, the UE includes an indication that the SUPI is part of a DualSteer device. If the SUPI has a DualSteer subscription, then the UDM assigns a "Reg-ID" for this SUPI registration and provides the "Reg-ID" (along with other subscription data) to the AMF. The AMF then conveys the "Reg-ID" to the UE in Registration Accept.

6.1.X.1.3	Session Management impacts
Editor's note:	This clause will be updated after the corresponding Key Issue 1.x on session management aspects is agreed.
  
6.1.X.1.3	Policy control impacts
Editor's note:	This clause will be updated after the corresponding Key Issue 1.x on policy is agreed.

6.1.X.2	Procedures

[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]6.1.X.2.2	Enhancements to Registration procedure



[bookmark: _CRFigure4_2_2_2_21]Figure 6.1.X.2.2-1: Registration procedure for a DualSteer device SUPI
Figure 6.1.X.2.2‑1 above shows the registration flow of the SUPIs associated with a DualSteer device.
NOTE 1:	Figure 6.1.X.2.2‑1 shows two UEs in the DualSteer device as the two SUPIs of a DualSteer device act as separate logical UEs in the context of the network. The registration procedure shown in Figure 6.1.X.2.2‑1 is applicable for both DualSteer device with a single UE and DualSteer device with two UEs.
NOTE 2:	The two SUPIs of a DualSteer device are served by different RAN and may be registered to the same or different AMF(s).
Following changes are proposed in the general registration procedure in clause 4.2.2.2.2 of TS 23.502:
Step 1:	In Registration Request the UE shall include [Indication of usage with DualSteer device] and [DualSteer Reg-ID].
Steps 14a-c:	The AMF provides the "Indication of usage with DualSteer device" and "Reg-ID" in Nudm_UECM_Registration request. The UDM stores the "Reg-ID" against the SUPI.
	The UDM provides the linked 2nd SUPI associated with the DualSteer device and the list of (DNN, S-NSSAI)s that are allowed for potential switching as part of Access and Mobility Subscription data in Nudm_SDM_Get response.
Alternatively, if the UE did not include the "Reg-ID" in the Registration Request, then based on the presence of "Indication of usage with DualSteer device", the UDM allocates a "Reg-ID" for the SUPI and also provides the "Reg-ID" as part of Access and Mobility Subscription data in Nudm_SDM_Get response. The "Reg-ID" may be stored in the subscription data or dynamically generated by the UDM.
As part of the SMF Selection Subscription data in Nudm_SDM_Get response, the UDM provides a list of combinations of DNN, S-NSSAI for which DualSteer of traffic between the two SUPIs associated with this subscription is applicable along with the selected SMF for the given (DNN, S-NSSAI).
Step 21:	If "Reg-ID" was allocated by the UDM, the AMF provides the allocated "Reg-ID" to the UE in Registration Accept message. 

6.1.X.3	Impacts on services, entities and interfaces 
Editor's note:	This clause will be updated after the clauses in this solution corresponding session management and policy impacts are described.


		* * * * End of Changes * * * *
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