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Abstract of the contribution: This contribution proposes a solution for DualSteer based on the ATSSS procedures. 
Proposal

It is proposed to add the following solution to TR 23.700-54:
**** First Change ****

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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**** Next Change (new text) ****

6.1
Solutions for DualSteer
6.1.Y
Solution #Y: DualSteer solution based on ATSSS 
6.1.Y.1
Introduction

The solution specified in this clause defines extensions to the existing ATSSS procedures to support an MA PDU Session with two 3GPP access paths and (optionally) with one non-3GPP access path. The solution applies to a DualSteer device equipped with two different USIMs. Its impact on the 5G network functions is minimal and does not require extensions to the 5G registration procedure.
6.1.Y.2
High-level Description

The key principles of the solution are presented below with the aid of Fig. 6.1.Y.2-1. In this figure, it is assumed that the two 3GPP access paths (3GPP path #1 and 3GPP path #2) are established via different PLMNs. However, the solution is also applicable to scenarios where the two 3GPP access paths are established via the same PLMN. This figure assumes also that MPTCP is used between the DualSteer device and UPF, but MPQUIC may also be used.
1) 
The DualSteer device registers with PLMN-1 and with PLMN-2 using the existing procedures.
2) 
The DualSteer device establishes a normal single-access PDU Session with PLMN-1 using the existing procedures.
3) 
The DualSteer device establishes a MA PDU session with PLMN-2 using the existing ATSSS procedures. However, during the MA PDU Session establishment the DualSteer device indicates that the MA PDU Session should support an "external" access path. The external access path terminates to UPF in PLMN-2 via the N6 interface, as shown in Fig. 6.1.Y.2-1. If needed, the DualSteer device may indicate also the PLMN via which the external access path should be supported.
4)
If PLMN-2 authorizes the external access path to be supported in the MA PDU Session, then it provides to the DualSteer device another IP address, called the "external IP address". All traffic sent by DualSteer device to the external IP address via PLMN-1, reaches the UPF of the MA PDU Session via N6, as shown in Fig. 6.1.Y.2-1.  
5)
In case of MPTCP, the DualSteer device may request the establishment of a TCP sub-flow with the MPTCP proxy (in UPF) via the external access path by sending a TCP_SYN packet to the external IP address. This packet is sent via 3GPP access in PLMN-1 and contains the MP_JOIN option and other parameters specified in RFC 8684. The MP_JOIN indicates that the TCP sub-flow via the external path will join the existing MPTCP connection.
6)
The existing ATSSS rules and the N4 rules are extended to specify which traffic should be routed via the external access path. The ATSSS rules and the multiaccess N4 rules created by the network, are defined such that they do not trigger UL/DL traffic splitting between the two 3GPP access paths.
NOTE 1:
In case one of the UEs (for a DualSteer device comprising two UEs), or the UE (for a DualSteer device comprising one dual-USIM UE), cannot register in a PLMN (e.g., PLMN-2) using one of the available USIMs, traffic continues to be served by the other PLMN wherein a successful registration has been performed and PDU session has been established (e.g., traffic will continue to be served by PLMN-1). This solution assumes separate registrations to each of the two PLMNs.
Editor’s Note:
How to handle the case where there is no (or no longer) connectivity over PLMN-2 is FFS.
NOTE 2:
Since, according to the SA1 WID and the SA2 SID, the two SUPIs of the DualSteer device should belong to the same operator, PLMN-1 is considered V-PLMN and PLMN-2 is considered H-PLMN. The PDU session established over the V-PLMN (PLMN-1) is a LBO PDU session and the DualSteer device encapsulates the traffic, destined to the remote host, to the MPTCP proxy. This is depicted in Fig. 6.1.Y.2-1 as the “blue line”.
NOTE 3:
The registration policy (i.e., PLMN selection), and subscription policy aspects, are not in the scope of this solution.
NOTE 4:
The policies related to DualSteer device’s traffic steering and switching, and their enforcement, including the simultaneous and non-simultaneous transmission aspects, are based on the existing ATSSS principles and procedures, and are realized by further extending the ATSSS rules and N4 rules to support DualSteer specific mechanisms.
Editor’s Note:
How to provide DualSteer specific policies by ATSSS rules and N4 rules is FFS.
Editor’s Note:
How to enforce non-simultaneous transmission constraints across multiple PDU Sessions is FFS.
NOTE 5:
There is no change in notion of the MA PDU session, compared to how it has been specified in Rel-18. The MA PDU session established over PLMN-2, comprises one 3GPP and one non-3GPP access path, and the UL/DL traffic which is selected to be conveyed using this MA PDU, is transferred over the 3GPP access and over the non-3GPP access path of this specific MA PDU session (i.e., the 3GPP and the non-3GPP access paths in PLMN-2) according to, the extended with the DualSteer specific mechanisms, ATSSS and N4 rules. The UL/DL traffic that is selected to be conveyed, according to the extended ATSSS and N4 rules, over the external access path, still utilizes the single access PDU session established over the 3GPP access in PLMN-1. Thus, the only modification related to the MA PDU session is on the MA PDU session establishment request message, which needs to include an additional element indicating the DualSteer device’s will to support an external access path via another PLMN (i.e., PLMN-1) over which, it has successfully established a single-access PDU session over a 3GPP access path. This indication assists the network in deriving the extended ATSSS and N4 rules which essentially indicate how the UL and how the DL traffic should be routed over the three access paths (one 3GPP and one non-3GPP access path of the MA PDU in PLMN-2, and one external 3GPP access path of the single-access PDU in PLMN-1). 
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Fig. 6.1.Y.2-1: DualSteer solution based on ATSSS and using an external access path

Editor’s Note:
The detailed procedures of the solution including the detailed enhancements to the MA PDU Session establishment are FFS. 
Editor’s Note:
The DualSteer device’s internal architecture is FFS.
Editor’s Note:
Security implications associated with the exposure of an external IP address by UPF for incoming traffic should be studied by SA3.
Editor’s Note:
The connection between the 4G/5G Core in PLMN-1 and the UPF in PLMN-2, as depicted in Fig. 6.1.Y.2-1, is FFS.
**** End of Changes ****
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