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Discussion 
This contribution discusses the application of Access Traffic Steering, Switch and Splitting (ATSSS) to an NTN architecture. In Release 17 work was done to implement UE support for ATSSS (FS_ATSSS_Ph2 / Rel-17). Note that Figure 1 below is taken from the document 3GPP TR 23.793 (Section 6.1.1) which depicts a UE accessing a server application via two PDU sessions, which are considered as one Multiple Access (MA) PDU. In case of AT3S, two accesses have been used, each of which sets up a separate PDU session. 
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Figure 1 3GPP TR 23.793 Section 6.1.1

In the case of applying this principle to 3GPP NTN the following simplified figure 2 may be considered,

[image: ]Figure 2 ATSSS for 3GPP NTN


Proposal
As noted in the introduction there have already been discussion for ATSSS in Release 17 for support of simultaneous connections with 3GPP, and non-3GPP WiFi connections. Many of the principles for facilitating these connections are illustrated in 3GPP TR 23.793 Section 6.1.1. 
During the 3GPP Release 18 workshop there was a proposal from Cablelabs [1] to support 3GPP 5G Advanced terrestrial connections (TN) simultaneously with a non-terrestrial (NTN) connection.  In its simplest form a UE which supports both a 5G advanced and a NTN capability, may in addition be enabled to support both simultaneously. This contribution discusses the minimal functionality that may be required in 5G Advanced to support this proposal.  
To support ATSSS for NTN the following may need to be supported by a 5G Advanced UE based in part on the results from the Release 17 WI, and the Release 18 workshop,
· ATSSS and MUSIM capable
· REDCAP enabled
· Dual Connectivity and Carrier Aggregation
· RAN slicing (Service continuity for intra-radio access)
· How to advertise support for ATSSS across two networks (1)
· How to route traffic to support splitting, switching, and steering to two TN/NTN networks (1)
There may be a discrepancy with the latency on the TN and NTN networks, especially if the NTN network is GEO.
This is an example of certain scenarios that may not be able to support ATSSS for NTN.   Furthermore, as reported
previously there may be a link budget issue for a smartphone with a GEO scenario, this still needs to be evaluated.

Therefore it may at least be desirable to limit the support for ATSSS in NTN to LEO and HAPS configurations. 

Observation
In order to facilitate service continuity operations across GEO NTN and TN networks, the following minimal functionalities have been identified when implementing ATSSS:
· The SM AT3SF supports configurations for the following scenarios for traffic switching as described in 3GPP TR 23.793 clause 6.1.4:
· Hot-standby - traffic is steer to the least cost access (e.g. WLAN) and switch to the other access when the least cost access is no longer available or its link condition falls below certain performance thresholds based on for example link quality, throughput, latency, packet loss, etc.
· Best Performance - traffic is steer to the best performing access based on traffic measurements and switch to the other access the best performing access is no longer available.
· UDR AT3SF, PC-AT3SF, SM AT3SF and UP AT3SF are supported by UDR, PCF, SMF and UPF respectively in 5GS for non-roaming and roaming scenarios, as described in 3GPP TR 23.793 clause 6.1.2.
Proposal
Continue the discussion for support for ATSSS in NTN for 5G Advanced. Identify the minimal functionality that would be required to enable this support. 
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