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Abstract: 

It is proposed to review and incorporate a new use case titled Immersive Media Services for Advanced Air Mobility (AAM) Enabled by 6G Terrestrial Network (TN) and Non-Terrestrial Network (NTN). By leveraging both 6G TN and NTN, this use case demonstrates the potential for continuous high-quality media service in AAM vehicles, ensuring coverage even in challenging or remote areas where terrestrial networks alone may be insufficient. This hybrid approach provides a comprehensive connectivity solution, addressing the high mobility and dynamic network requirements of AAM operations.
Summary of Changes:
1) In PRs, removed terms “ultra-fine synchronization”, “ultra-fine HO” 

2) Added “continuity of immersive media services”, “minimize interruptions for immersive media services”

3) clean-up Note 1 and so on, accordingly

.
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x.1
Use case on Immersive Media Services for Advanced Air Mobility (AAM) Enabled by 6G TN and NTN
x.1.1
Description

In an Advanced Air Mobility (AAM, also referred to as Urban Air Mobility (UAM)) setting, passengers on AAM vehicles (e.g., air taxis, drones) can access immersive media services such as (ultra-) high-definition live-streaming, real-time news, and interactive 3D content. Leveraging a hybrid network solution that combines 6G cellular (i.e., terrestrial network or TN) and non-terrestrial network (NTN) connectivity (e.g., satellite), passengers experience uninterrupted high-quality media services with immersive contents tailored to passenger preferences, regardless of altitude or coverage gaps. This hybrid connectivity ensures consistent quality even when AAM vehicles transition through urban corridors or low-coverage areas.
To ensure uninterrupted immersive media services on AAM flights, a hybrid network infrastructure with 6G TN and NTN provides overlapping coverage with seamless handovers. AAM vehicles are equipped with devices compatible with both 6G and satellite signals, allowing “non-conventional” continuous connectivity (i.e., seamless and ultra-reliable against potential interruption during mobility). Immersive media content is delivered efficiently through edge computing, while passengers authenticate and receive personalized content recommendations based on connectivity and their preferences.
x.1.2
Pre-conditions

The following conditions are considered necessary to support the aforementioned immersive media service with respect to network infrastructure, UE (or AAM as a communication entity), data availability/sharing for edge computing, and security (such as authorised use of data and/or information). 
1. UE Compatibility (of AAM vehicle): AAM vehicles are equipped with hybrid 6G-NTN compatible onboard devices (in the form or UE or base station) and relevant transmit/receive capabilities optimized to transmit/receive both terrestrial and satellite signals.

2. Typical Cruise Speeds of AAM vehicles: Most AAM vehicles (including eVTOL (electric Vertical Take-Off and Landing) aircraft) are designed to operate within the cruise speed ranges between 100-200 mph (or 160-320 km/h). Specific examples include:

a. Joby Aviation's eVTOL: Up to 200 mph (320 km/h)

b. Lilium Jet: 154 mph (248 km/h) during cruising

c. Vertical Aerospace VX4: 150 mph (241 km/h)

d. Airbus CityAirbus NextGen: 120 km/h (75 mph) for urban deployments
3. Network Infrastructure: 6G terrestrial base stations (or gNBs) and NTN satellites provide overlapping coverage, with dynamic handover capabilities that support seamless switching between 6G TN and NTN, ensuring continuous immersive media service during flight.
NOTE 1: An LEO setting is assumed but other constellations (such as GEO) are also applicable.
4. Data Availability and Edge Computing: immersive media content providers are connected to both terrestrial and satellite edge computing infrastructure, enabling efficient, latency-sensitive access to media content.

NOTE 2: The service scenario can employ different types of edge computing: for the immersive media streaming (as opposed to interactive media communications), “edge server” can be located on the ground or in the AAM, whichever is more relevant; for supporting advanced communication features, “edge server” can be located in the NTN, minimizing the propagation delay to/from the “onboard system” for the AAM vehicle.
5. Security / Authentication: Passengers share their profiles or preference with the immersive media service provider, allowing the system to adjust and optimize media recommendations based on connectivity availability and passenger preferences.
NOTE 3: Passengers can be authenticated for media services during pre-flight check-in or during flights. The immersive media service provider can be the air carrier or an authorized third party related to the AAM service. However, detailed subscription models are not the primary focus.
x.1.3
Service Flows

In order to clarify the intended time window where the immersive media service will be provided for passengers during AAM services, two steps (i.e., preparation step and completion step for AAM operation) are included in the service flow.  
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Fig. 8.1.6.x-1. An AAM vehicle has an “onboard system” (e.g., that can act as a Mobile Base Station Relay or UE Relay) that can connect to NTN and/or TN (i.e., gNB on the ground) and provide an extension of the backhaul connectivity to its passenger UEs.
1. Pre-Flight Setup:

· During flight check-in, passengers connect their devices to the AAM’s “onboard system” for media service access and select from various content options.

· The service is enabled to tailor media options for each passenger based on preferences, dynamically adjusting recommendations based on anticipated network coverage along the flight path.
NOTE 1: The term “onboard system” mounted on an AAM vehicle is a 3GPP entity that can provide connectivity to one or more UEs, e.g., acting as a Mobile Base Station Relay or UE Relay.
2. Initiation of Immersive Media Service:

· Upon (vertical) takeoff, the “onboard system” mounted on AAM (e.g., Mobile Base Station Relay or UE Relay customized to AAM) initiates HD streaming for its passenger devices (i.e., UEs) via the 6G cellular network if terrestrial coverage is available for that onboard system. 
· The onboard system keeps checking the availability of NTN connectivity and compare the relevance of choice between TN and NTN connectivity, getting ready for a seamless HO if cellular coverage becomes limited and/or if other applicable criteria, defined by the mobile (satellite) network operator or by a service agreement, are satisfied.
NOTE 2: The US Federal Aviation Administration (FAA) and other aviation authorities mandate so-called “airplane mode” rules for safety reasons. However, details on how such rules affect the service scenario is FFS and is not the primary focus in this use case.
3. Media Streaming with Hybrid Connectivity:

· As the AAM vehicle travels, the “onboard system” seamlessly maintain the connectivity to meet the traffic demand incurred by the passengers’ devices.

· When approaching low-coverage areas or higher altitudes, the system shifts to NTN to maintain continuity.

· The network dynamically adjusts data flow between 6G and NTN networks as needed to optimize bandwidth and minimize interruptions.

· For interactive content (e.g., VR), low-latency satellite links help maintain responsiveness, supporting immersive passenger experiences.

4. Ultra-fine Handover during Flight:

· The “onboard system” synchronizes data between edge servers and satellite networks, reducing latency when switching networks, ensuring uninterrupted streaming, and minimizing buffering during handovers.
· The “onboard system” is able to maintain ultra-fine synchronization using a variety of novel methods with both so-called the source base station and the target base station even when using LEO satellite(s): e.g., when switching from an LEO to another, from an LEO to TN, or from TN to an LEO.
5. End of Service Inherently Determined by the AAM Transportation Service Completion:

· As the AAM vehicle approaches its destination, the hybrid system transitions back to a 6G terrestrial connection, preparing passengers for network continuity after disembarkation. Passengers receive prompts to save content or queue downloads before arrival.
NOTE 3: Details about the service or business model for ending the immersive media service upon completion of the AAM transportation service are not the primary focus of this use case.
x.1.4
Post-conditions

· The “onboard system” maintained ultra-fine synchronization with the source base station and target base station, which enabled ultra-fine HO. 
· Passengers enjoyed immersive media service from the “onboard system” connectivity to personal network connections upon disembarkation, allowing content access continuity if desired.
NOTE: See NOTE 1 of clause x.1.6 for the term “ultra-fine HO”.
x.1.5
Existing features partly or fully covering the use case functionality
Some normative requirements related to support of NTN connectivity in TS 22.261

Some normative requirements related to support of media service in TS 22.263

x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6-001] 6GS shall provide a means to support continuity of immersive media services with 6G network (e.g., service offered via AAM with the source gNB in NTN settings) in order to minimize interruptions for immersive media services, if requested by an application.
NOTE 1: It is intended to describe that a non-conventional micro-level interruption, e.g., for immersive media communication, needs to be supported as opposed to convention term “service continuity” that is generously interpreted to support conventional media types over the cellular communication network. 
[PR.x.1.6-002] 6GS shall provide a means to activate and deactivate the support of continuity of immersive media services with 6G network (e.g., service offered via AAM with the source gNB in NTN settings) in order to minimize interruptions for immersive media services, if requested by an application.

[PR.x.1.6-003] 6GS shall provide a means to obtain and provide prediction information (e.g., predictive information on Doppler for an “onboard system” relative to the target satellite gNB) for minimizing interruption for immersive media services, if requested by an application.
NOTE 2: The details of “predictive information” is out of the scope of stage-1 study.
Editor’s Note: KPI analysis on the recommended interruption levels if FFS.

=== End of change ===

