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Abstract: This paper proposes a new use case to be captured in TR 22.843 v.0.1.0.
---------- All new text ----------
5.x	Use case on UAV traffic over multiple networks
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
Related to discussions within the drones’ aviation industry, on how to improve reliability of UAV traffic, e.g., for command and control (C2) or other critical data, one scenario of interest includes the ability for drones provided with dual SIM/subscription to connect simultaneously via two networks for transferring different and specific type of traffic, for instance use the most reliable NW for C2 or other critical data.   
As an example, let us assume the case of a UAV company (“SafeSky”) that offers monitoring and surveillance services for specific venues (e.g., stadiums) or public events. Their drones are 5G-capable and configurable with dual subscription, one for nationwide PLMN connectivity (with MNO-A), one for ad-hoc UAV coverage using networks deployed in specific public safety venues/locations (can be a PLMN or SNPN, managed by MNO-A or other MNO).
In such scenario, when there is available coverage from both NWs, SafeSky can configure their UAVs to transfer C2 traffic with a local UAV-Controller (UAV-C) via the ad-hoc PLMN1/SNPN (most suitable for low volume/data rate, but very stringent real-time latency and reliability), while less critical user data is exchanged with the UAV Supplier Service (USS) via the wide-area PLMN2 coverage. This is illustrated, at high level, in Fig.1, where PLMN1/SNPN is the local NW and PLMN2 is the wide area network.

[bookmark: _Hlk118317280]Fig.5.x.1 Example of UAV traffic split over two PLMNs. 
In other examples, different traffic differentiation configurations are possible (in a similar venue scenario), e.g., UAVs may transfer real-time critical payload traffic (e.g., streaming a 4K video of a sport event) with a local endpoint via the ad-hoc PLMN1/SNPN, while C2 and UAV monitoring data via the wide-area PLMN2 network.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
[bookmark: _Hlk118318715]UAVs have dual subscription (dual SIM, or SIM and SNPN credentials) to two different PLMNs (or a PLMN and a SNPN). 
UAVs are capable of dual radio operation (e.g., NR+NR).
Specific conditions and policies, configurable by the UAV owner/provider, regulate which NW the UAVs should use, for which traffic.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
[bookmark: _Hlk118317776]1. Based on configured policies, UAVs are registered to PLMN1/SNPN and PLMN2, using their respective home subscription.
2. When monitoring surveillance service is started, UAVs connect with both networks.
3. UAVs traffic is active on both NWs, C2 is routed over PLMN1 and monitoring data over PLMN2.
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
The surveillance service runs smoothly, with no glitch in UAVs’ operation and manoeuvring.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
[bookmark: _Hlk118319104]There are no service requirements in 22.125 about UAS multi-NW/PLMN support. Other requirements (e.g., from TS 22.261 or 22.101) do not cover the specific target UAV scenarios and functionalities. Some examples of existing requirements are captured below:
[from 22.261 sec. 6.18: Multi-network connectivity and service delivery across operators]
The 5G system shall enable users to obtain services from more than one network simultaneously on an on-demand basis.
For a user with a single operator subscription, the use of multiple serving networks operated by different operators shall be under the control of the home operator.
When a service is offered by multiple operators, the 5G system shall be able to maintain service continuity with minimum service interruption when the serving network is changed to a different serving network operated by a different operator.
NOTE 1: A business agreement is required between the network operators.
In the event of the same service being offered by multiple operators, unless directed by the home operator's network, the UE shall be prioritized to receive subscribed services from the home operator's network.
NOTE 2: If the service is unavailable (e.g., due to lack of network coverage) from the home operator's network, the UE may be able to receive the service from another operator's network.
NOTE 3: QoS provided by the partner operator's network for the same service will be based on the agreement between the two operators and could be different than that provided by the home operator's network.
[from 22.101 sec. 13.4]
The 3GPP system shall support ME with multiple USIMs (on the same UICC or on different UICCs) that are registered at the same time. 
The 3GPP system shall treat each registration from the USIMs of a MUSIM UE independently. Each registered USIM in a MUSIM UE shall be associated with a dedicated IMEI/PEI.
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 means and policies to provision and control UAVs, equipped with dual PLMN subscription, to use simultaneous connectivity with both subscribed PLMNs for transferring different user data over the two connection linkspaths, e.g., for reliable C2 traffic over one PLMN and other data over a different PLMN. 
	Editor’s note: the above requirement, and specific impacts to 5GS/UTM functionalities, should be further clarified.
[bookmark: _Hlk118465223][bookmark: _Hlk118456034][PR 5.x.6-002] The 5G system shall be able to support means to expose the above UAV configuration and control policies to an authorized 3rd-party and/or to the UAV application layer (e.g., managed by the UAV provider/owner).
NOTE: the above requirements can be extended also to scenarios where one network is a PLMN and the other is a SNPN.
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