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Introduction
This is a new feature developed by 3GPP for specifying enabler services related to application layer support for Uncrewed Aerial System (UAS). This feature enables efficient use and deployment of UAS on 3GPP networks. The architecture and protocols for UAS application layer consisting of UAS application enabler are specified considering stage 1 and stage 2 work within 3GPP related to UAS in 3GPP TS 22.125 [1] and 3GPP TS 23.256 [2]. 
The UAS application layer utilizes Service Enabler Architecture Layer (SEAL) functionalities. The enhancements to SEAL were specified using the eSEAL WI (see clause x.x).
Description
An architecture for UAS application layer over 3GPP system is introduced as shown in figure x. 
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Figure X: UAS application layer over 3GPP system
A UAS UE can be a UAV controller (UAV-C) or a UAV. In the UAS application specific layer, a UAS application server can be a USS/UTM server or any Application server interacting with UAS application clients. The UAS specific applications include C2 communications, multimedia applications, etc. and hence the details of the UAS application specific layer is out of scope of 3GPP. To support the UAS application specific layer, a UAS application support layer is specified which includes the UAS application enabler (UAE) layer and the Service Enabler Architecture Layer (SEAL). The architecture only supports Uu connectivity in this release. The UAE server exposes service APIs which can be consumed by UAS application servers and conforms to the CAPIF framework.

The functional model for UAS application layer over 3GPP system including the UAS application enabler layer functionalities are specified in 3GPP TS 23.255 [3]. The UAE layer includes UE side function called UAE client and network side function called UAE server and provides the following services to support the UAS application specific layer:
a) Registration enables authentication and authorization of UAS UEs at UAE layer.
b) Communications between UAVs within a geographical area where a UAV can send UAV application messages to other UAVs in an application defined proximity range from the UAV (sender).
c) Group based pairing of UAV-C and UAV enables pairing management (e.g pair creation, pair modification) using SEAL group management service.
d) C2 QoS provisioning for UAS utilizes SEAL network resource management service to enable QoS based C2 communications.
e) C2 communication mode selection and switching to enable switching between different C2 modes like Network-Assisted C2 communication, Direct C2 communication and UTM navigated C2 communications.
f) Real-time UAV connection status monitoring and location reporting enables UAS application servers like USS/UTM to monitor the real-time situation of the UAV.

HTTP protocol is used to enable the above functionalities and the related protocol aspects are specified in 3GPP TS 24.257 [4].

The openAPI specifications for the UAE server services (northbound APIs) exposed to UAS application specific servers over Us reference point are specified in 3GPP TS 29.257 [5].

The feasibility study for UAS application support aspects are specified in 3GPP TR 23.755 [6].
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