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1 Background
SA2 WG has approved the Rel-19 Study Item S2-231802 [1] (FS_MASSS) for Study on Multi-Access (DualSteer and ATSSS_Ph4). The FS_MASSS study covers two topics: 
-  Support for DualSteer devices; and
-  Enhancements for ATSSS_Ph4.

As per SA1 study and service requirements on DualSteer (see TR 22.841 and TS 22.261), the DualSteer Device can perform traffic steering and switching of user data for different services between two 3GPP access networks connected to the same or different PLMN networks. This can be across a diverse combination of 3GPP access networks including terrestrial and non-terrestrial accesses. The FS_MASSS study is focussing on several system level enhancements to 5G system with possible impacts on subscription, registration, session management, and policies.

As part of ATSSS_Ph4 enhancements, SA2 is studying how the MPQUIC steering functionality defined in Rel-18 as part of Access Traffic Steering, Switching and Splitting feature (ATSSS_Ph3) can be extended to be able to steer, switch, and split non-UDP traffic (TCP, IP, Ethernet traffic). SA2 is also studying to define an alternative architecture and system level enhancements for ATSSS that does not require the existing non-3GPP interworking/gateway function, i.e. N3IWF, TNGF.

This paper discusses the possible impact on CT WGs due to the FS_MASSS study and the possible timelines for initiating stage-3 work.

2 Discussion
2.1 General
The proposed solutions for FS_MASSS and their evaluations are being captured in the TR 23.700-54 [2]. There are four Key Issues (KIs) captured in that TR for DualSteer and there are 19 proposed solutions for those KIs. For ATSSS_Ph4 there are two KIs and 13 proposed solutions. So far, no conclusions have been captured for any of the key issues.

2.2 Key Issue #1.1: Subscription aspects to support DualSteer
This KI is studying the enhancements to subscription aspects to support DualSteer. This includes how the 5G System identifies and associates the two subscriptions/SUPIs for DualSteer, enhancements required in the policy subscription data to support generation of rules/policies for DualSteer, enhancements required in subscription data to support registration, mobility management, and management of PDU sessions for DualSteer.

Several of the proposed solutions for this KI have impacts on the UE (e.g. the USIM profile should be configured to align with the DualSteer Subscription data in the UDM/UDR) and on Network Functions such as AMF, UDM, UDR (e.g. adding a new parameter to UE subscription data to identify and associate the two subscriptions/SUPIs for DualSteer Device and also to control the UE access type/RAT based on the subscribed data, etc.).

Hence both CT1 and CT4 (and possibly CT6) are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that the conclusion of this KI can possibly happen in SA2 May-2024 meeting (more likely in Q3, 2024), a WID has been submitted to initiate normative work, and the normative work can start thereafter.

Observation 1: CT1 and CT4 (and possibly CT6) are expected to be impacted by the final solution(s) that will be adopted for KI#1.1. The conclusion of KI#1.1 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.



2.3 Key Issue #1.2: Registration and mobility management for DualSteer
This Key Issue is studying the overall registration and mobility management impacts to support DualSteer including enhancements in functions and procedures of registration, de-registration, and mobility management. 

Several of the proposed solutions for this KI have impacts on the UE (e.g. registering with two separate SUPIs, providing an indication of usage of DualSteer device in Registration request, starting a registration procedure over the second 3GPP access network only when needed for a service requiring DualSteer functionality, performing a modified registration procedure over a second 3GPP access network, whereby the UE provides an indication that the registration is for a second 3GPP access leg to be used for DualSteer, as well as an identifier of the network where the device has a first registration, etc.). Further there are impacts on Network Functions such as AMF, UDM, UDR, SMF (e.g. AMF provides a confirmation of support for DualSteer feature to UE in Registration Accept, determining whether to accept or reject registration over second 3GPP access network based on new information included in Registration Request message from the DualSteer Device, Selecting SMF with DualSteer capability and DualSteer Correlation ID, etc.)

Hence both CT1 and CT4 are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that the conclusion of this KI can possibly happen in SA2 May-2024 meeting (more likely in Q3, 2024).

Observation 2: CT1 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#1.2. The conclusion of KI#1.2 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.


2.4 Key Issue #1.3: Session management aspects for DualSteer
This Key Issue is studying the session management enhancements to support DualSteer including enhancements in functions and procedures for PDU Session establishment/modification/release, enhancements for N4 session management between the SMF and UPF, or between SMF+PGW-C and UPF+PGW-U, and how the network selects the PSA UPF(s) or UPF+PGW-U to allow routing the traffic across 3GPP access networks towards the same PSA UPF or UPF+PGW-U to support DualSteer.

Several of the proposed solutions for this KI have impacts on the UE (e.g. including in PDU Session Establishment request an indication on whether "DualSteer required" for the requested PDU Session, the "Reg-ID" associated with the SUPI, the PDU Session ID of the linked PDU Session from the second SUPI of the DualSteer device, etc.). 

Further there are impacts on Network Functions such as AMF, UDM, UDR, SMF (e.g. AMF receives an indication on whether "DualSteer required" from UE in the NAS MM message that carries the NAS SM message PDU Session Establishment Request and select the same SMF, the SMF selects the same UPF and same PCF to serve the two linked PDU Session from the two SUPIs of the DualSteer device, the UPF receives in N4 session, a DualSteer PFCP session Indication and information linking the two PFCP sessions of the two PDU Sessions of a DualSteer session. Based on this information the UPF links the two PFCP sessions and assigns the same UE IP address for both the sessions, etc.)

Hence CT1 and CT4 (and possibly CT3) are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that the conclusion of this KI can possibly happen in SA2 May-2024 meeting (more likely in Q3, 2024).

Observation 3: CT1 and CT4 (and possibly CT3) are expected to be impacted by the final solution(s) that will be adopted for KI#1.3. The conclusion of KI#1.3 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.

2.5 Key Issue #1.4: Policy enhancements for DualSteer
This Key Issue is studying defining the policies by the HPLMN to support DualSteer traffic steering and/or DualSteer traffic switching including what policies need to be provided by the HPLMN to guide the DualSteer device to decide to connect to an additional PLMN, or an additional 3GPP access network within the same PLMN, to select a 3GPP access network to be used for the new service and study the impact of policy enhancements for DualSteer device on existing UE policies.

Several of the proposed solutions for this KI have impacts on the UE (e.g. receive DualSteer rules from the network and provides it to the DualSteer layer, receive an indication in the URSP rules, whether DualSteer is required for the detected application traffic, etc.). Further there are impacts on Network Functions such as SMF, PCF (e.g. SMF receives DualSteer rules from PCF and provides them to the UE and to the UPF, PCF provides DualSteer rules to SMF, provides PCC rules with indication whether the PCC rule applies only to the corresponding PDU session or applies to both the PDU Sessions in the DualSteer bundle, URSP rules are enhanced and include an indication of whether DualSteer is required for an application identified by the Traffic Descriptor, etc.)

Hence CT1 and CT3 (and possibly CT4) are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that the conclusion of this KI can possibly happen in SA2 May-2024 meeting (more likely in Q3, 2024).

Observation 4: CT1 and CT3 (and possibly CT4) are expected to be impacted by the final solution(s) that will be adopted for KI#1.4. The conclusion of KI#1.4 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.

2.6 Key Issue #2.1: MPQUIC steering functionality to steer, switch and split non-UDP traffic
This Key Issue is studying 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. Solutions need to be based on IETF protocols.

Several of the proposed solutions for this KI have impacts on the UE (e.g. Support for additional MPQUIC proxy protocols, Session Management NAS enhancements to negotiate the support for MPQUIC proxy protocols (enhanced 5GSM capability, enhanced ATSSS container) for Ethernet PDU Session type etc.). 

Further there are impacts on Network Functions such as SMF, PCF, UDM, UPF (e.g. Impacts on PCF and UDM for MA PDU session control information in PCC rules, Impacts on SMF for SM NAS and PCO enhancements to negotiate the support for additional MPQUIC proxy protocols (enhanced 5GSM capability, enhanced ATSSS container), impacts on UPF to support for additional MPQUIC proxy protocols, N4 enhancements to activate the use of additional MPQUIC proxy protocols, etc.)

Hence CT1, CT3 and CT4 are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that conclusion of this KI can possibly happen in SA2 May-2024 meeting.

Observation 5: CT1, CT3 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#2.1. The conclusion of KI#2.1 is likely to happen in SA2 May 2024 meeting and the normative work can then start thereafter.


2.7 Key Issue #2.2: Simplified ATSSS architecture over non-3GPP access
This Key Issue studies 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.

Several of the proposed solutions for this KI have impacts on the UE (e.g. includes capability of simplified ATSSS architecture over non-3GPP access during the PDU Session Establishment Request procedure, based on received ePDG information during the MA PDU Session establishment, connects to the ePDG and triggers initial attach procedure
etc.). Further there are impacts on Network Functions such as SMF, UPF (e.g. SMF based on UE capability, requests to allocate ePDG address to the UPF and sends the ePDG information to the UE in the PDU Session Establishment Accept, UPF based on SMF+PGW-C requests, allocates ePDG address to be used simplified ATSSS architecture over non-3GPP access etc.)

Hence CT1 and CT4 are expected to be impacted by the solutions of this KI. From the timeline mentioned in the status report in S2-2405633 [3], it is expected that the conclusion of this KI can possibly happen in SA2 May-2024 meeting.

Observation 6: CT1 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#2.2. The conclusion of KI#2.2 is likely to happen in SA2 May 2024 meeting and the normative work can then start thereafter.


3 Conclusion
As discussed above, following observations were made:

Observation 1 for Key Issue #1.1 on Subscription aspects to support DualSteer
CT1 and CT4 (and possibly CT6) are expected to be impacted by the final solution(s) that will be adopted for KI#1.1. The conclusion of KI#1.1 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.
.
Observation 2 for Key Issue #1.2: Registration and mobility management for DualSteer
CT1 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#1.2. The conclusion of KI#1.2 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.

Observation 3 for Key Issue #1.3: Session management aspects for DualSteer
CT1 and CT4 (and possibly CT3) are expected to be impacted by the final solution(s) that will be adopted for KI#1.3. The conclusion of KI#1.3 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.

Observation 4 for Key Issue #1.4: Policy enhancements for DualSteer
CT1 and CT3 (and possibly CT4) are expected to be impacted by the final solution(s) that will be adopted for KI#1.4. The conclusion of KI#1.4 is likely to happen in SA2 Q3-2024 meeting and the normative work can then start thereafter.

Observation 5 for Key Issue #2.1: MPQUIC steering functionality to steer, switch and split non-UDP traffic
CT1, CT3 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#2.1. The conclusion of KI#2.1 is likely to happen in SA2 May 2024 meeting and the normative work can then start thereafter.

Observation 6 for Key Issue #2.2: Simplified ATSSS architecture over non-3GPP access
CT1 and CT4 are expected to be impacted by the final solution(s) that will be adopted for KI#2.2. The conclusion of KI#2.2 is likely to happen in SA2 May 2024 meeting and the normative work can then start thereafter.


Based on the above observations, the following is proposed:

Proposal: CT WGs can continue monitoring the progress of SA2 WG for FS_MASSS to identify the impacts and timelines based on the evaluation of the solutions in TR 23700-54, and once the feature has made sufficient progress in SA2 that enables CT WGs to work, then CT WGs can discuss a possible WID for FS_MASSS. 

Given the discussion above, Apple is planning to prepare a CT wide WID for FS_MASSS and all its related aspects following the above Proposal.
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