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[bookmark: foreword][bookmark: _Toc129708866][bookmark: _Toc157657206]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc129708868]

[bookmark: _Toc157657207]1	Scope
[bookmark: references][bookmark: _Toc129708869]The scope of this Technical Report is to:
-	study and identify potential architecture and system level enhancements for the 5G system to support the operation of the DualSteer Device that is capable of traffic steering and switching of user data for different services across two 3GPP access networks. The study addresses the service requirements documented in TS 22.261 [2] and focuses on various aspects of architecture and functional enhancements including:
-	impacts on subscription;
-	impacts on registration procedure; and
-	impacts on session management procedure and policies.
-	study how the MPQUIC steering functionality defined in Rel-18 ATSSS can be extended to be able to steer, switch, and split non-UDP traffic (TCP, IP, Ethernet traffic); and
-	study whether and how an alternative architecture and system level enhancements for ATSSS that does not require the existing non-3GPP interworking/gateway function, i.e., N3IWF, TNGF.
[bookmark: _Toc157657208]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for the 5G system".
[3]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[4]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[5]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[bookmark: definitions][bookmark: _Toc129708870][bookmark: _Toc157657209]3	Definitions of terms and abbreviations
[bookmark: _Toc129708871][bookmark: _Toc157657210]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

[bookmark: _Toc129708873][bookmark: _Toc157657211]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc129708874][bookmark: _Toc157657212]4	Architectural Assumptions and Requirements
[bookmark: _Toc93073656][bookmark: _Toc153818183][bookmark: _Toc153818399][bookmark: _Toc157657213]4.1	Architectural Assumptions
Editor's note:	This clause will document any architectural assumptions for the study.
[bookmark: _Toc157657214]4.1.1	Architectural Assumptions for DualSteer
Editor's note:	This clause will document any DualSteer architectural assumptions for the study.
[bookmark: _Toc157657215]4.1.2	Architectural Assumptions for ATSSS_Ph4
The following general assumptions apply:
-	The Rel-18 ATSSS as specified in TS 23.501 [3], TS 23.502 [4], and TS 23.503 [5] are regarded as the baseline for this study.
The following assumptions apply to alternative architecture and system level enhancements for ATSSS that do not require the existing non-3GPP interworking/gateway function:
-	Current Non-3GPP InterWorking Function (N3IWF) and Trusted Non-3GPP Gateway Function (TNGF) are not used to simplify the operation over non-3GPP access.
The following assumptions apply to MPQUIC for non-UDP traffic:
-	Any new steering functionality shall be based on the multipath extensions of the QUIC protocols as defined in IETF.
-	All ATSSS steering functionalities (existing and new) shall reside in the UE and in an UPF. Steering functionalities outside either of the UE or the UPF are not considered.
- 	Any new ATSSS capabilities specified for UE would be applicable for ATSSS-capable 5G-RGs, if endorsed by BFF and/or CableLabs; FN-RG are not in the scope of the study.
[bookmark: _Toc93073657][bookmark: _Toc153818184][bookmark: _Toc153818400][bookmark: _Toc157657216]4.2	Architectural Requirements
Editor's note:	This clause will document any architectural requirements for the study.
[bookmark: _Toc157657217]4.2.1	Architectural Requirements for DualSteer
Editor's note:	This clause will document any DualSteer architectural requirements for the study.

[bookmark: _Toc157657218]4.2.2	Architectural Requirements for ATSSS_Ph4
-	New ATSSS capabilities shall either be able to co-exist with the existing ATSSS capabilities or any dependencies between new and existing capabilities shall be explicitly defined.
-	The benefit and drawback of new solutions compared to existing TNGF and N3IWF shall be analyzed before any conclusion on WT#3.
NOTE:	Coordination with BBF and CableLabs will take place as needed during the study.
[bookmark: _Toc157657219]5	Key Issues
[bookmark: _Toc129708880][bookmark: _Toc157657220]5.1	Key Issues for DualSteer
[bookmark: _Toc157657221]5.1.1	Key Issue #1.1: Subscription aspects to support DualSteer
5.1.1.1	Description
This key issue will study the enhancements of subscription aspects to support DualSteer including the following:
-	Whether and how the 5G System identifies and associates the two subscriptions/SUPIs for DualSteer.
-	Whether it is needed and what enhancements are required in the policy subscription data to support generation of rules/policies for DualSteer.
-	Whether it is needed and what enhancements are required in subscription data to support Registration and Mobility Management and management of PDU sessions for DualSteer.
[bookmark: _Toc157657222]5.1.2	Key Issue #1.2: Registration and mobility management for DualSteer
[bookmark: _Toc155103052]5.1.2.1	Description
This Key Issue will study the overall registration and mobility management impacts to support DualSteer including the following:
-	Whether and what enhancements are needed in functions and procedures of registration, deregistration and mobility management for supporting DualSteer.
[bookmark: _Toc157657223]5.2	Key Issues for ATSSS_Ph4
[bookmark: _Toc157657224]5.2.1	Key Issue #2.1: MPQUIC steering functionality to steer, switch and split non-UDP traffic
5.2.1.1 	Description
Currently MPQUIC steering functionality can support steering, switching, and splitting of UDP traffic based on IETF protocols, using UDP proxying over HTTP. For TCP traffic, ATSSS has been relying on the use of the "MPTCP steering functionality" that was specified in Rel-16. The associated proxy functionalities (MPQUIC and MPTCP) add complexity for the operator deployment. In order to ease this deployment burden, it needs to be studied how to enable the MPQUIC steering functionality to also steer, switch, and split non-UDP traffic (i.e. TCP, IP and Ethernet traffic) and at the same time make the MPTCP steering functionality optional for TCP traffic in ATSSS. 
In order to support MPQUIC steering functionality to steer, switch, and split non-UDP traffic (i.e. TCP, IP, Ethernet traffic) the following aspects need to be studied:
-	What enhancements are required to existing Rel-18 MPQUIC steering functionality described in TS 23.501 [3] to support proxying of TCP traffic using MPQUIC;
-	What enhancements are required to existing Rel-18 MPQUIC steering functionality to support proxying of general IP traffic using MPQUIC;
-	What enhancements are required to existing Rel-18 MPQUIC steering functionality to support proxying of Ethernet traffic using MPQUIC.
Solutions need to be based on IETF protocols. 
Any new ATSSS capabilities specified for UE would be applicable for ATSSS-capable 5G-RGs, if endorsed by BBF and/or CableLabs; FN-RG are not in the scope of the study.
[bookmark: _Toc157657225]5.2.2	Key Issue #2.2: Simplified ATSSS architecture over non-3GPP access
5.2.2.1 	Description
The current ATSSS architecture requires that non-3GPP access is provided via the trusted or untrusted non-3GPP access procedures. This means that to enable ATSSS either a TNGF or an N3IWF is deployed. This key issue studies whether and how to define a functional architecture and procedures for steering, switching, and splitting of traffic not utilising the TNGF/N3IWF as specified in Rel-18 and earlier releases (TS 23.501 [3]) to simplify the network operation over non-3GPP access, without compromising the security of the 5G network. In particular, this key issue studies the following issues:
1)	Protocol stack simplification 
-	Whether and how to eliminate the NAS signalling connection over non-3GPP access, or not.
-	Whether and how to eliminate IPSec tunnel encapsulation on the user plane only or both on the control plane and the user plane, in order to simplify the UE protocol stack and reduce the user plane overhead.
2)	"non-3GPP access without 5G NAS over non-3GPP".
-	Whether and how to support splitting, switching, steering between 3GPP access and "non-3GPP access without 5G NAS".
-	Whether and how to enhance registration and security aspects for supporting "non-3GPP access without 5G NAS over non-3GPP". This may include studying also whether registration would be used over non-3GPP access.
NOTE: 	During the study on this KI, consultation with SA WG3 is needed for handling security aspects.
[bookmark: _Toc157657226]6	Solutions
[bookmark: _Toc157657227]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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[bookmark: _Toc129708881]
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>
	
	

	#Y
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc157657228]6.1	Solutions for DualSteer
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956][bookmark: _Toc157657229]6.1.X	Solution #X: <Solution Title>
6.1.X.1	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.
[bookmark: _Toc22214910][bookmark: _Toc94258957]
6.1.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]
6.1.X.3	Impacts on services, entities and interfaces 
Editor's note:	This clause captures impacts on existing 3GPP services, entities and interfaces.

[bookmark: _Toc157657230]6.2	Solutions for ATSSS_Ph4
[bookmark: _Toc157657231]6.2.Y	Solution #Y: <Solution Title>
6.2.Y.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.

6.2.Y.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.

6.2.Y.3	Impacts on services, entities and interfaces 
Editor's note:	This clause captures impacts on existing 3GPP services, entities and interfaces.

[bookmark: startOfAnnexes][bookmark: _Toc94258959][bookmark: _Toc129708887][bookmark: _Toc157657232]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc157657233]7.1	Overall Evaluation for DualSteer
Editor's note:	This clause will provide evaluation of different solutions for DualSteer.

[bookmark: _Toc157657234]7.2	Overall Evaluation for ATSSS_Ph4
Editor's note:	This clause will provide evaluation of different solutions for ATSSS_Ph4.

[bookmark: _Toc22214914][bookmark: _Toc94258960][bookmark: _Toc157657235]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc157657236]8.1	Conclusions for DualSteer
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities for DualSteer.

[bookmark: _Toc157657237]8.2	Conclusions for ATSSS_Ph4
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities for ATSSS_Ph4.

[bookmark: _Toc22214915][bookmark: _Toc94258961]
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