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Abstract: Provides new use case on the UAS discovery via direct discovery or Network assisted discovery mechanisms.
Proposal

This paper provides use cases for the UAS discovery, including direct discovery and network assisted discovery, by allowing the direct communication within the UAS for using either 3GPP or Non-3GPP access technologies. This contribution proposes to add the following new Use Case in TR 22.cde.

	--- START CHANGE ---


5.X
Use case for UAS Discovery
5.X.1
Description

Before the UAV and UAV controller can operate as a UAS, the UAV and UAV controller need to perform UAS discovery. In principle, the 3GPP network shall be able to associate the UAV and the UAV controller and identify both as a UAS. Further, depending on the proximity of the UAV and UAV controller, the 3GPP network can provide the support to assist UAS discovery based on available location information of both before the UAV and UAV controller perform UAS direct discovery.   

Figure 5.X.1-1 shows the case when UAV controller and the UAV are in proximity, in which the UAV and the UAV controller performs UAS direct discovery procedure. 
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Figure 5.X.1-1: Before registration, the UAS Direct discovery is performed when UAV and the UAV controller is in line of sight proximity 
Figure 5.X.1-2 shows the case when UAV controller and the UAV are in distance but still in out of sight proximity within UAS direct discovery range, in which the UAV and the UAV controller performs network assisted UAS discovery procedure.
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Figure 5.X.1-2: After registration, the Network assisted UAS discovery is performed when the UAV and the UAV controller is in out of sight proximity 
5.X.2
Scenarios
The 3GPP network shall support the UAS Discovery for the following two scenarios:
5.X.2.1
Scenario1: UAS Direct Discovery
In this scenario, the UAV and the UAV controller are in proximity and the operator can easily perform UAS direct discovery to associate both to operate as a UAS. 

The UAV controller and UAV have been switched on and the operator manually initiates UAS discovery procedure indicating using 3GPP or WLAN access technologies. 

After successful UAS Direct Discovery, the 3GPP UE of each device initiates initial registration procedure, respectively, in which both of the UAV and UAV controller indicate the direct discovery information to the 3GPP network, e.g. SSID of the WLAN and the user ID if using WLAN access technology. 
With such information, the UTM can associate the UAV and the UAV controller and identify as a UAS by allocating a temporary UAS ID, which can be used to manage the UAS. The 3GPP network provides the UAS ID to the UAV controller and the UAV in the registration accept message. 
The UAV and the UAV use the UAS ID to interact with the 3GPP network and UTM for UAS operation.

5.X.2.2
Scenario2: Network assisted UAS Discovery
In this scenario, the UAV controller and UAV may be in distance. For example, the UAV controller needs to search for the lost UAV which is temporarily lost connectivity and landed somewhere out of reach/sight. The service can be used to recover the connectivity and UAS operation between the UAV and the UAV controller. 

The UAV controller and UAV have been switched on and the 3GPP UE of each device initiates initial registration procedure, respectively. The UAS performs UAS discovery procedure after successful 3GPP registration procedure or as a part of registration procedure.
During the UAS discovery procedure, the UAV controller using on board UE indicates discovery information to the 3GPP network which then forwards the discovery information to the UTM. The UTM performs UAS authorization based on discovery information which may contain identity information of the UAV, location information retrieved from the GPS. The UTM may obtain location information from the 3GPP network as part of the UAS discovery request or initiate Location service to obtain the location information of the UAV and UAV controller. 
If found matched for the UAS identities, and location proximity criteria based on the received discovery information, the UTM authorizes the UAS and associates the UAV and the UAV controller. 

The UTM allocates the UAS a temporary UAS ID, which can be used to identify the UAS for managing, tracking, enforcing route policies of the UAS, etc. 

When the UTM authorizes the UAS, the UAV and the UAV controller perform direct UAS discovery based on the information received from the network. The information may contain the access technologies, e.g. 3GPP access or Non-3GPP access, to be used for direct communication within the UAS. If the UAS discovery is successful, the UAV and the UAS controller respond to the network and start to operate as a UAS. 

5.1.3
Potential service requirements 

The 3GPP system shall be able to support UAS direct discovery between the UAV and the UAS controller using 3GPP or WLAN access technology.

The 3GPP system shall enable a UAS to send the following UAV data to a UTM: UAS discovery information if available after UAS direct discovery.

The 3GPP system shall enable a UAS to send the following UAV controller data to a UTM: UAS discovery information if available after UAS direct discovery.

The 3GPP system and UTM shall be able to support network assist UAS discovery between the UAV and a UAV controller.

The 3GPP system and UTM may enable location service to determine the proximity of the UAS during network assisted UAS discovery procedure. 
The 3GPP system shall be able to provide network assisted discovery information, e.g. the UTM authorization and proximity information of the UAS, to the UAV and the UAV controller.

The UAS shall be able to initiate UAS direct discovery based on the received network assisted discovery information from the 3GPP system.  
The UTM shall be able to associate the UAV and UAV controller, identify them as a UAS, and authorise a UAS to operate based on location information, UAS identities, UAS meta data, and UAS subscriptions.
The 3GPP system, UTM, and UAS shall use UAS identification for UAS operation, interaction, and management.

An MNO shall be able to enforce the authorisation for a UAS to operate (e.g. by enabling or disabling communication between the UAV and UAV controller).

	--- END CHANGE -
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