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Abstract: This document proposes a use case along with requirements to be considered for FS_DualSteer in TR 22.841
-------------------- All new text -------------------
5.x	Use case on relay node onboard a UAV, dual steering between Terrestrial and Satellite access networks  
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
In the event of natural disasters like tsunamis, earthquakes, tornedos and hurricanes, along with livelihoods, terrestrial network coverage can also get disrupted. The available cellular network may also be overloaded due to the amount of traffic generated by the relief efforts along with panic calls checking on near and dear ones. To aid recovery efforts in such situations, providing temporary network coverage using Uncrewed Aerial Vehicles (UAVs) [Reference: TS 23.256]  mounted with radio access nodes can be paramount. Terrestrial network coverage may be patchy in the affected areas, assuming non-terrestrial network coverage is available, backhaul connectivity for such UAV radio nodes can be facilitated through non-terrestrial coverage. In addition, UAVs providing radio access can be hovering in a particular location or they can be mobile depending on the situational demands. 
In scenarios where both non-terrestrial and terrestrial access network is available, it would be beneficial to have dual connectivity and dual steering capabilities for such UAV nodes on the move. Non-terrestrial coverage could be provided by either the Low Earth Orbit (LEO) or Geostationary Earth Orbit (GEO) satellites.
[image: ]
Figure 5.x.1. Dual steering of UAVs (mounted with Relay node) between satellite and terrestrial network
A UAV or a group of UAVs can provide access network services while moving, similar to a vehicle mounted relay. UAVs are mounted with Relay nodes/IAB nodes [Reference: TS 38.300] and they provide network coverage while on the move. Such UAV nodes (relay nodes onboard a UAV) can connect to Donor [Reference: TS 38.300]  nodes available either on terrestrial or satellite access for backhaul links. If both the access networks are available the UAV nodes can be connected to both, being efficiently managed by 5G system’s dual steering capabilities.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
· UAVs mounted with relay nodes should have the capacity to connect to 5GC through both satellite and terrestrial access network
· UAVs mounted with relay nodes provide radio access coverage while it moves
· Both satellite and terrestrial access networks have Donor nodes deployed
· There is coverage overlap between both the terrestrial and satellite access networks 
· The 5GC supports dual steering functionality through satellite and terrestrial access networks
· The UAVs should be authorized and controlled by the 5G system and Uncrewed Aerial System (UAS) Service Supplier [Reference: TS 23.256].
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
UAVs equipped with relay nodes, which are capable of connecting to both terrestrial and non-terrestrial network, are providing access to a disaster struck area. Based on the availability of the access network, the UAV nodes are connected to both terrestrial and non-terrestrial access networks. The relief personnel working on the ground do not have satellite UEs capable of connecting to the satellite network directly, so they are dependent on the UAVs nodes or terrestrial network for connectivity. The terrestrial network is disrupted in a particular location, UAVs there are providing connectivity to the relief personnel on ground. The UAVs are served by the Donor nodes mounted on a satellite. As the relief operations moves to another nearby location, UAVs move along. Based on the location of the operations, UAVs continue to move around the area providing connectivity to the relief personnel. 
Depending on the extent of the disruption, the terrestrial network coverage maybe available in some locations and not in others. Even with the availability of terrestrial network at certain locations, due to obstructions in the signal path, the relief personnel may not be able to connect to the nearby terrestrial network. Since UAVs are hovering slightly above the ground, they may detect good signal strength from the terrestrial Donor nodes when it is available. If both the access networks (satellite as well as terrestrial) are available, UAV relay nodes get connected to both the access networks and experience the benefits of dual connectivity and dual steering by 5GS.  
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
The intended connectivity and service continuity is provided, since the 5GS supports dual steering between satellite and terrestrial access network.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.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 UAS connectivity and its associated procedures related to proper functioning of UAS such as Commands and Control (C2) connectivity, tracking etc. [Reference: TS 23.256]
· The 5G system shall support UAV to provide radio coverage. [Reference: TS 22.125] 
5.x.6	Potential New Requirements needed to support the use case
[PR 5.X.6-001] The 5G system shall be able to support dual connectivity of relay nodes onboard a UAV with satellite and terrestrial access networks. 
[PR 5.X.6-002] The 5G system shall be able to support dual steering of relay nodes onboard a UAV between satellite and terrestrial access networks. 
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