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Abstract of the contribution: Discusses a possible solution for KI 2.2 (Simplified ATSSS architecture over non-3GPP access). 

1.	Discussion
This pseudo-CR proposes a solution for ATSSS_Ph4 KI 2.2 (Simplified ATSSS architecture over non-3GPP access) based on the concept of Non-Integrated Non-3GPP Access (abbreviated in NIN3A, pronounced “Ninja” 🥷).
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-54:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc129708870][bookmark: _Toc157657209][bookmark: _Toc157657227]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]Non-Integrated Non-3GPP Access: a type of non-3GPP access network that provides direct IP connectivity between the UE and the UPF without any intermediate NF such as Non-3GPP InterWorking Function (N3IWF) and Trusted Non-3GPP Gateway Function (TNGF). When a UE is connected using Non-Integrated Non-3GPP Access, the UE data flows can be routed via this access to operator and third party offered 5G services.
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>
NIN3A			Non-Integrated Non-3GPP Access

>>>>NEXT CHANGE<<<<
6.0	Mapping of Solutions to Key Issues
Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
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>>>>NEXT CHANGE<<<<
[bookmark: _Toc157657228]6.2	Solutions for ATSSS_Ph4
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.2.X	Solution #X: Architecture for ATSSS-Lite
6.2.X.1	Description
6.2.X.1.1	Introduction
This solution addresses KI 2.2 (Simplified ATSSS architecture over non-3GPP access) and introduces the architecture for a lightweight version of ATSSS, name ATSSS-Lite. This new architecture is based on the principles described in the following subclauses.
6.2.X.1.2	Architecture without TNGF/N3IWF
This solution proposes an architecture in which there is no gateway for access to 5G CN via non-3GPP access, such as TNGF (for trusted non-3GPP access) or N3IWF (for untrusted non-3GPP access). In particular, the UE does not establish IPSec connection to the 5G CN. Instead, the UE connects to the UPF via the public IP network (Internet) over a new interface named Nx. The connection between the UE and the UPF over the Nx interface is secured using TLS. The ATSSS-Lite architecture, in case of non-roaming and roaming scenario is described in Figures 6.2.X.1.2-1 and 6.2.X.1.2-2, respectively.


Figure 6.2.X.1.2-1: Baseline ATSSS-Lite architecture (non-roaming scenario).
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]


Figure 6.2.X.1.2-2: Baseline ATSSS-Lite architecture (roaming scenario).
It is assumed that the UPF acting as anchor for the ATSSS-Lite connectivity supports the new Nx interface. The Nx interface allows the UE and the PDU Session Anchor (PSA) UPF to exchange data via the Internet. The UPF processes the traffic according to the traffic handling rules (MAR/N4 rules) provided by the SMF (this aspect is inherited from ATSSS and is described more in detail in subclause 6.2.X.1.4).
6.2.X.1.3	Non-Integrated Non-3GPP Access and re-use of the MA PDU Session concept 
The ATSSS-Lite architecture leads to the notion of Non-Integrated Non-3GPP Access (NIN3A) (see clauses 3.1 and 3.2). The solution proposes to reuse the definition of Multiple Access PDU Session described in TS 23.501 [3] clause 3.1 for NIN3A, which reads as follows:
MA PDU Session: A PDU Session that provides a PDU connectivity service, which can use one access network at a time, or simultaneously one 3GPP access network and one non-3GPP access network.
Figure 6.2.X.1.3-1 depicts a simplified diagram of a MA PDU Session applied to one 3GPP access and one Non-Integrated Non-3GPP Access.



Figure 6.2.X.1.3-1: MA PDU Session with Non-Integrated Non-3GPP Access 
6.2.X.1.4	Re-use of high layer steering functionality and traffic security
The assumption for ATSSS-Lite is that the steering functionalities in the UE and in the UPF are high layer steering functionalities. They are based on the existing MPTCP and MQUIC steering functionalities that are used in the legacy ATSSS (see TS 23.501 [3] clauses 5.32.6.2.1 and 5.32.6.2.2).
Editot's Note:	Whether only the MPQUIC functionality or both the MPQUIC and the MPTCP  steering functionalities are going to be supported, can be decided based on the conclusion of KI#2.1 (MPQUIC steering functionality to steer, switch and split non-UDP traffic).    
The traffic exchanged between UE and UPF (in terms of confidentiality and integrity protection) can be protected using the Transport Layer Security protocol (TLS). 

NOTE:	Further security details can be discussed by SA3, if and when needed.
6.2.X.1.5	Protocol stacks  connectivity via Non-3GPP
The solution is based on the following assumptions: 
· The NAS signaling between UE and CN is carried only over the 3GPP access. This implies that there is no need to have NAS signaling between UE and CN exchanged over NIN3A when the UE is connected via 3GPPA. Consequently, no CP protocol stack between UE and CN over Nx interface is needed.
NOTE:	How the communication between UE and UPF via NIN3A is established and managed is discussed in other solutions which are based on the architecture of this solution.
Editor's Note:	 Whether and how there is a need to establish, manage and maintain between UE and UPF via NIN3A when the UE is not connected via 3GPPA is FFS.
· Since, as explained in 6.2.X.1.4, there is no need of establishing an IPSec tunnel between UE and network over NIN3A, the UE UP protocol stack for the non-3GPP access can be simplified. Figure 6.2.X.1.5-1 depicts the user plane protocol stack over Nx interface.

 	Comment by Soo Bum Lee [2]: It looks okay. The only minor thing (not important at this point) is what PDU (green box) means. I believe you have an answer ☺️
Figure 6.2.X.1.4-1: UP Protocol Stack for Nx interface
6.2.X.1.6	Re-use of steering modes, MPTCP/MQUIC measurements and extension URSP/ATSSS/N4 rules
Since the steering functionality for ATSSS-Lite is based on MPTCP or MPQUIC, the MPTCP/MQUIC measurements mechanisms can be used instead of the 3GPP defined PMF (Performance Measurement Function) to measure Round Trip Time (RTT) and Packet Loss Rate (PLR). Because of that, at least in principle, the existing ATSSS steering modes (with thresholds, where applicable), namely, Load Balancing, Shortest Delay, Active-Standby, Priority Based and Redundant Steering Mode can be applied also to MA PDU Sessions with NIN3A. 
Similarly, the URSP rules, currently used in the 5GS by the PCF to indicate to the UE which traffic is subject to ATSSS, can be extended to indicate which traffic is subject to ATSSS-Lite (i.e., which traffic can be transferred using NIN3A). The same principle can be applied to the ATSSS rules (for the UE) and the MAR/N4 rules (for the UPF), so that the SMF can indicate to the UE and UPF how the traffic subject to ATSSS-Lite is to be handled.
Editor’s Note: Details of how URSP rules, ATSSS and MAR/N4 rules can be extended are FFS.
The assumption 
6.2.X.2	Procedures
NOTE: 	This solution only provides the architecture for ATSSS-Lite. Impacts to procedures will be part of potential solutions that use this architecture as basis. 
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]6.2.X.3	Impacts on services, entities and interfaces
UPF
-	Supports Nx interface 
NOTE: 	This solution only provides the architecture for ATSSS-Lite. More impacts to services, entities and interfaces will be part of potential solutions that use this architecture as basis. 

>>>>END OF CHANGES<<<<
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