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5.x
Use Case on a UAV UE connecting to 3GPP TN and NTN  access networks
5.x.1
Description
In the geographic areas where multiple 3GPP radio access networks & services are available, 5G connectivity can utilize two of the 3GPP data access paths available to the UAV

In this use case, UAV is with a dual 5G radio capability can connect to 5G System and can get data served via two network access paths – one using terrestrial 3GPP access (e.g. NR) and another using a Non-Terrestrial Network (NTN) 3GPP access (e.g. NR).   

When UAV is in flight, in a remote area, the data call session can use one of the two radio access paths or both, depending on coverage availability, type of traffic and QoS.
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                       Figure 5.x.1: Illustration of the UAV UE using TN and NTN access
In the figure above:
· TN / Terrestrial Network coverage is provided by the radio tower on the ground (PLMN1) 

· NTN radio network coverage is provided by satellite.(PLMN2)

· Dual 3GPP access combination for the UAV UE includes use of TN+NTN access across PLMN1 and PLMN2. 
· The two PLMNs use 5G CN sharing, i.e. 5GC is common across both the TN and NTN networks
· TN and NTN networks can be managed by the same Network Operator or different Network Operators (with mutual agreement)
5.x.2
Pre-conditions

Overlapping TN and NTN radio coverage area.

5G UAV UE with dual radios and dual access subscription to PLMN1.

UE and 5GC support dual 3GPP access functionality via NTN (e.g. Satellite) and TN access. 

Relationship of the TN and NTN networks: Scenario 1 - managed by same Network Operator - or Scenario 2 - Multiple Network Operators with mutual agreement. A roaming agreement may also be in place.

Agreed multi-path data traffic routing policy allows to route different traffic over one or different 3GPP access connections, for example FTP file transfers (more delay tolerant) can use one data path while HTTP Video Streaming (requiring higher Tput) can use both concurrent data connection paths.

5.x.3
Service Flows
1. Alice launches a UAV application, intended to download terrain maps with identified spots/areas where to capture & upload video/photos, along its path/itinerary. The UE registers on both TN network (PLMN1) and NTN (PLMN2), and starts a dual 3GPP access data connection
2. Based on configured policies, FTP maps data is transferred via the NTN access network. When the UAV reaches a certain identified location, the UE application begins video streaming / photo capture and start uploading data to the server, using both TN and NTN network connections.

3. Traffic policy can also include the configuration of UE/5GC traffic monitoring and measurements, e.g. packet loss rate, round-trip time (RTT), etc., as well as the possibility to report such measurements (e.g. from UE to 5GC).
4. During this active data session, if/when the UAV encounters degradation on one of the access network paths, e.g. based on configured traffic measurement conditions, UE and 5GC will be able to steer data traffic (both FTP and Video Streaming) over the stronger data access path. 

5. Once the radio conditions improve on the impaired radio access network, the dual access data transfer starts again, as in step 2.

Steps 4&5 can repeat during the route.

5.x.4
Post-conditions

UE in motion (UAV) gets a suitable data connection on its journey, using efficient steering, switching or splitting of traffic across two concurrent 3GPP access connectivity paths.

5.x.5
Existing 3GPP features partly or fully covering the use case functionality
SA1 specs include some existing multi-NW/RAT requirements (e.g. from TS 22.261 sec. 6.1, 6.3, 6.18, 6.41), which do not fully cover or satisfy the specific target use case and functionalities. 
Stage-2&3 include a feature called ATSSS (Access Traffic Steering, Switching, Splitting), e.g., ref to TS 25.301 sec. 5.3.2, which supports functionalities similar to those described in this use case, but limited to 3GPP access plus non-3GPP dual access.

There are no service requirements in 22.125 about UAS multi-NW/PLMN support.
5.x.6
Potential New Requirements needed to support the use case
[PR 5.x.6-001] Based on PLMN operator policies, the 5G system shall be able to support mechanisms to configure and control splitting, steering or switching of UE data (of the same data session) across two 3GPP access networks belonging to two different PLMNs, one of which is the UE’s HPLMN (e.g. for a UE using single subscription, connected via NR based TN and/or NTN). This can also include 
support for UE specific user data characteristics measurements (e.g., RTT, Packet loss rate) reporting (to UE’s HPLMN 5GC).
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