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---------- Use Case template ----------
x.1
Use case on dual steering through Satellite and terrestrial access networks for AI/ML model transfer
x.1.1
Description

Artificial Intelligence/Machine Learning (AI/ML) support in the 5GS requires resources for AI/ML model/data distribution and sharing over the 5G System (5GS). Besides 5GS also supports AI/ML operation splitting between AI/ML endpoints and Distributed/Federated Learning over 5G. However, in some circumstances, e.g., during high traffic load, there may be shortage of radio resources in terrestrial access network, and traffic steering and splitting in AI/ML session through satellite access can be useful (as shown in Figure x.1.1). In this scenario, flows with delay-tolerant QoS requirements in an AI/ML session can be steered through satellite access. Whereas flows with delay-sensitive requirements can be steered through terrestrial access. Similarly, delay-tolerant flows of federated learning also can be supported by satellite access points using dual steering whenever needed. 
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Figure x.1.1: Dual steering through Satellite and terrestrial access for AI/ML model transfer
x.1.2
Pre-conditions

There is satellite access coverage along with terrestrial access network deployment for UEs (which require AI/ML support). The service provider’s 5GS supports operations for AI/ML model transfer and dual steering between terrestrial and non-terrestrial access.
x.1.3
Service Flows

An AI/ML system A is supported by 5GS. It can use 5GS connectivity to split and configure AI/ML models at different network points. It also needs to transfer AI/ML models to UEs based on the service requirements. In some circumstances, AI/ML system A is not able to get sufficient resources for collecting training data from 5GS terrestrial access due to some other high-priority services. However, 5GS can facilitate dual steering through satellite access and terrestrial access for AI/ML session. AI/ML system A is aware of and satisfied with latency values that can be achieved through satellite access-based connectivity. AI/ML system can split model in delay sensitive and delay tolerant parts. 5GS can steer delay sensitive parts using terrestrial access and delay tolerant parts through satellite access. An example of such a scenario is a music concert scheduled in a large area. While during the music concert, there is excess load on terrestrial network along with huge demand for AI/ML models from thousands of users related to audio improvement, lyrics generation, etc. Besides, some parts of the models can be stored in the edge server at the satellite access point in advance and can be transferred to UEs whenever UEs need them. In this way, 5GS can use terrestrial resources for delay-sensitive and high-priority services including delay-sensitive AI/ML model transfers.  

x.1.4
Post-conditions

AI/ML system utilizes 3GPP dual steering procedures for AI/ML model transfer using optimum resources (including satellite access).
x.1.5
Existing features partly or fully covering the use case functionality
This use case may leverage and expand current service requirements, such as those linked to:
· Access Traffic Steering, Switching, Splitting (ATSSS) feature as mentioned in the clause 5.3.2 of TS 23.501 supports similar functionalities as listed in this use case, but dual access connectivity is limited to one 3GPP access and one non-3GPP access.

· The 5G system shall support connectivity using satellite access. [Reference: TS 22.261]

· The 5G system shall support service continuity between two access (satellite and terrestrial) networks.  [Reference: TS 23.501]
· The 5G system shall support AI/ML operations.  [Reference:  TS 22.261, Section 6.40.2]
x.1.6
Potential New Requirements needed to support the use case
[PR x.1.6-001] Based on operator policy, the 5G system shall be able to support AI/ML model transfer related operations pertaining to the same AI/ML session across two 3GPP 5G access networks (using at least one NR satellite RAT), and optimally distribute AI/ML traffic between the two access networks, taking into account the connectivity conditions on both access networks (e.g. radio characteristics, mobility, congestion).

[PR x.1.6-002] When two 5G access networks are used simultaneously for the same AI/ML session, the 5G system shall be able to collect charging information, for both links simultaneously.
