3GPP TSG-SA WG2#161	S2-2402960
Athens, Greece, 26 February-1 March 2024	(was S2-240xxxx)

Source:	Qualcomm Incorporated
Title:	DualSteer Solution for KIs 1.1, 1.2, 1.x (policies), 1.y (session establishment): DualSteer Protocol Stack model 
Document for:	Discussion/Approval
Agenda Item:	19.13
Work Item / Release:	FS_MASSS / Rel-19
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1.	Discussion
4.	Text proposal
It is proposed to agree the following changes vs. TR 23.700-54
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES <<<<
[bookmark: _Toc157657227]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.x>
	< Key Issue #1.y>
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>>>>NEXT CHANGE<<<<
[bookmark: _Toc157587535][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: DualSteer Protocol Stack Model
6.1.X.1	Description
[bookmark: _Toc500949101]6.1.X.1.1	Background
This solution captures a proposed model for DualSteer in the UE side in order to support DualSteer traffic steering and switching. The model applies to both non-simultaneous and simultaneous traffic. This solution is meant to be used as baseline protocol stack framework for solutions covering Key Issues #1.1 (subscription), #1.2 (registration), #1.X (policy) and #1.Y (session management).
6.1.X.1.1	DualSteer protocol stack model
6.1.X.1.1.1	DualSteer Control Plane stack model
As per DualSteer requirements, DualSteer is achieved via two separate registrations using two separate SUPIs and PEIs. It is then clear that in the control plane 2 separate NAS (EPS) and/or NAS-MM/NAS-SM (5GS) instances are necessary on the UE side. Also, since two SUPIs are necessary, to SIMs are required. One per 3GPP access network.  
On the other hand, in order to control steering and switching, there must be a "convergence" layer that can control and coordinate across these two separate protocol stack instances in the UE side. This "convergence" layer on the control plane will be denoted DualSteer Control layer in this solution, and it is depicted in Figure 6.1.X.1.2-1.

 
Figure 6.1.X.1.1.1-1: Control Plane Protocol Stack model for DualSteer UE (5GS)
The high level roles of each layer (or group of layers) in the control plane are as follows:
DualSteer Control layer:
-	Controls when to enable/disable the second protocol stack for access and registration to a second 3GPP access network.
NOTE 1: 	The criteria/policies and triggers for the DualSteer Control layer to enable/disable the second protocol stack are covered by the key issue #1.X for policies in other solutions.
 -	Controls when the NAS-SM from each of the control plane stacks establishes/releases a PDU session for DualSteer. 
-	Controls the steering and switching of traffic of the two accesses.
-	Receives and consolidates any policies/criteria received from the network relevant to DualSteer from the two protocol stacks in order to create coordinated decisions across the two stacks. 
NOTE 2:	The policies that rule decisions for NAS-SM control are part of key issue #1.X for policies and #1.Y for session management, and covered in other solutions. 
Control Plane Protocol Stacks (CP Stacks):
-	Proceed as defined in TS 23.501 [3] and TS 23.502 [4] with the addition of potential DualSteer specific information.
NOTE 3: 	Additional impacts to NAS-MM and/or NAS-SM due to DualSteer are convered by key issues #1.2 for registration, and key issue #1.Y for session management in other solutions.
-	Mobility management procedures, e.g. registration, in the second control plane protocol stack are only executed if the DualSteer Control layer has enabled the second access for DualSteer. 
-	Session management procedures for both control plane protocol stacks are controlled by the DualSteer Control layer.
-	Each control plane protocol stack uses a separate SUPI/USIM from UICC domain and separate PEIs, and are ruled by each content as defined in TS 23.501 [3] / TS 23.502 [4]. 
-	For simultaneous transmission, both Control plane stacks can be active simultaneously.
-	For non-simultaneous transmission, only one Control Plane stack can be active at any particular time. 
UICC/SIMs
-	UICC domain contains at least two SIMs/SUPIs, one per control plane stack for 3GP access. 
6.1.X.1.1.2	DualSteer User Plane stack models.
6.1.X.1.1.2.1	Introduction
The user plane protocol stack model will depend on the agreed solutions. However, this solution provides various  examples for user plane stack supporting DualSteer traffic steering and switching. 
NOTE 4: 	Whether one or more of these user plane stack models are selected for normative work is to be decided and captured in Conclusions clause 8.  
6.1.X.1.1.2.2	Model 1: Higher Layer DualSteer (based on MP-TCP or MP-QUIC)
Figures 6.1.X.1.1.2.2-1 and 6.1.X.1.1.2.2-2 show the user plane stack for DualSteer based on MP-TCP and MP-QUIC respectively. In both cases, the user plane for both accesses is as defined in TS 23.501 [3], and controlled by its corresponding NAS-SM. The additional aspect is the “convergence” layer above the two user plane stacks, either MP-QUIC or MP-TCP, which is controlled by the DualSteer Control layer. The DualSteer control layer configures the user pane convergence layer on which access to steer the traffic of a service to, or when to switch to the other user plane stack. 
NOTE 5: 	The policies and/or criteria taken by the DualSteer Control layer is part of key issues #1.X for policies and #1.Y for session management, and covered in other solutions.


Figure 6.1.X.1.1.2.2-1: User plane stack model for DualSteer with MP-TCP



Figure 6.1.X.1.1.2.2-2: User plane model for DualSteer MP-QUIC
For simultaneous transmission, both UP stacks 1 and 2 can be active simultaneously. For non-simultaneous transmission, only one UP stack, i.e. either UP stack 1 only or UP stack 2 only, can be active at any particular time.

6.1.X.1.1.2.3	Model 2: DualSteer based on Low Layer functionality
Figure 6.1.X.1.1.2.3-1 shows the user plane stack for DualSteer without MP-TCP or MP-QUIC, i.e. based on 3GPP defined user plane functionality which will be denoted DualSteer-Low Layer (DualSteer-LL). In such approach, equivalent to the ATSSS-LL functionality for ATSSS feature, the convergence occurs above SDAP (for 5GS) or PDCP (for EPS). The DualSteer-LL functionality supports any type of traffic, including Ethernet-type traffic. 
NOTE: How the PDU Sessions from both protocol stacks obtain the same IP Address is covered in session management specific solutions (key issue #1.Y).

  
Figure 6.1.X.1.1.2.3-1: User plane stack for DualSteer based on DualSteer-LL (ATSSS-LL equivalent)
For simultaneous transmission, both UP stacks 1 and 2 can be active simultaneously. For non-simultaneous transmission, only one UP stack, i.e. either UP stack 1 only or UP stack 2 only, can be active at any particular time.
6.1.X.1.1.2.4	Model 3: DualSteer with no convergence layer in user plane (steering only)
For DualSteer traffic steering only (i.e. no switching), there is the possibility of not needing a convergence layer in the user plane, as the traffic for a service is steered from the beginning to one of the user plane stacks, with no need to switch from one to the other. 


Figure 6.1.X.1.1.2.4-1: User plane model for Steering only with no convergence layer
For this potential user plane model, the DualSteer control layer decides when an application requests a connection, and based on steering decision whether the application receives a connection and PDU session from the first user plane protocol stack, or from the second user plane protocol stack. 
For simultaneous transmission, both UP stacks 1 and 2 can be active simultaneously. For non-simultaneous transmission, only one UP stack, i.e. either UP stack 1 only or UP stack 2 only, can be active at any particular time.
[bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.2	Procedures
NOTE: 	This solution only provides the UE side protocol stack model. Impacts to procedures will be part of potential solutions that use this model as basis. 
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]6.1.X.3	Impacts on services, entities and interfaces 
UE
-	Introduction of DualSteer control layer to coordinate across the two user plane and control plane stacks.
-	Introduction of various possible options for user plane protocol stack to support DualSteer functionality.  
NOTE: 	This solution only provides the UE side protocol stack model. Impacts to network functions will be part of other solutions that may use this model.
>>>>END OF CHANGES<<<<
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