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1. Introduction
The paper provides a new KI on multi-USS support.
2. Reason for Change
A USS is an entity that assists UAS Operators with meeting UTM operational requirements that enable safe and efficient use of airspace. A USS acts as a communications bridge between federated UTM actors to support Operators’ abilities to meet the regulatory and operational requirements for UAS operations and provides the Operator with information about planned operations in and around a volume of airspace so that Operators can ascertain the ability to safely and efficiently conduct the mission.

A USS may provide

· Services that enable authorized UTM stakeholders to discover active USSs and their available services within the USS Network, 

· Services that provide the ability for vehicle owners to register data related to their UAS, 

· Services for USS registration, and 

· Services for message security to ensure data is secured and exchanged only with the authorized users. 

· USSs may also provide other value-added services to support UTM participants as market forces create opportunity to meet business needs.

In some scenarios, the USSs are constituents of USS networks. The term ‘USS Network’ is the amalgamation of USSs connected to each other, exchanging information on behalf of subscribed Operators. The USS Network shares operational intent data, airspace constraint information, and other relevant details across the network to ensure shared situational awareness for UTM participants. 
Based on FAA/NASA specifications on requirements for providing USS services [Ref1] and USS development within the UAS Traffic Management System [Ref2] , USSs could have several geographic areas and times for which they were providing services. Each of these different areas were called “USS Instances” for that USS.

According to FAA/NASA specifications [Ref1].:

If USS Instances for two different USSs intersected in time and space, then there were rules in the draft USS Specification that described what data those USSs were required to share and under what circumstances. For example, two intersecting USS Instances were required to share new operation announcements with each other, but were not required to share position reports unless other conditions were met (such as a non-conforming operation or intersecting operation plans). All of the USS Instances that intersected a given USS Instance were described as that USS Instance’s “Local USS Network” or LUN. 
In multi-USS scenarios, each USS may be physically located in different clouds, and it is also possible that a USS is deployed at the edge. In such multi-USS/LUN scenarios, the interaction with the communication network for supporting a UAS session which requires the interaction to more than one USS e.g due to UAV mobility to different geographical area covered by different edge cloud, needs to be specified. 

The open issues which could be discussed as part of the UAS application layer functional model are the following:

· A UAV while in flight may require the switching of USS. Such switching may be done dynamically or even proactive to avoid service disruption. It is not supported how the network can be aware of the expected switching, to allow for dynamic traffic steering of UAS application traffic to different DNAI. Currently, a new authorization needs to be triggered by AMF, but this doesn’t have the flexibility and dynamicity to allow for application service continuity while in flight.

· Different USSs don’t provide necessarily the same services and may be deployed by different SPs. In the case of switching USS while in flight, the UAS needs to be mapped to the USS which fulfils its service requirements and offers similar performance as the source USS. 

· The switching of USS may adapt the LUN mapping, since the LUN is a set of USSs in overlapping areas with respect to the target USS. As result, the USS needs to interact with different USSs about the notifications related to the UAS. Such change will also impact the UAV and the UAS Operator side. 

It is proposed to study in a new Key Issue the possible role on UAE layer in the above issues.

[Ref1]: https://ntrs.nasa.gov/api/citations/20200000512/downloads/20200000512.pdf
[Ref2] https://ntrs.nasa.gov/api/citations/20180008453/downloads/20180008453.pdf
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-55 V0.1.0.
* * * First Change * * * *

4.x
Key issue #x: Support for multi-USS deployments

In some scenarios, the USSs are constituents of USS networks. The term ‘USS Network’ is the amalgamation of USSs connected to each other, exchanging information on behalf of subscribed Operators. The USS Network shares operational intent data, airspace constraint information, and other relevant details across the network to ensure shared situational awareness for UTM participants. USSs could have several geographic areas and times for which they were providing services. Each of these different areas were called “USS Instances” for that USS.  All of the USS Instances that intersected a given USS Instance can be described as that USS Instance’s “Local USS Network” or LUN.
In multi-USS scenarios, each USS may be physically located in different clouds, and it is also possible that a USS is deployed at the edge. In such multi-USS scenarios, the interaction with the communication network for supporting a UAS session which requires the interaction to more than one USS e.g due to UAV mobility to different geographical area covered by different edge cloud, needs to be studied. 

The key issue will investigate:

· Whether and how the UAE layer can be enhanced to assist the selection and switching of one or more USSs for the UAS while the UAV is in-flight?

· Whether and how the UAE layer can be enhanced to assist the dynamic/pro-active traffic steering of UAS application traffic to different DN/EDN to avoid application service disruption while in-flight?

· Whether and how the UAE layer can assist the switching of the UAS in cross-LUN scenarios?
* * * End of Change * * * *

