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* * *   First Change   * * *
7.1a.3.1
Registration request

Table 7.1a.3.1-1 describes the information flow for a UAE client to register with the UAE server.

Table 7.1a.3.1-1: Registration request
	Information element
	Status
	Description

	UAV ID
	M
	The identifier of the UAV/UAV-C (e.g. 3GPP UE ID or CAA level UAV ID) which initiates the registration request

	UAS UE information
	O
	UAS UE information like IP address, Multi-USS capability, DAA assist capability, real time flight path monitoring capability, etc.

	Proposed registration lifetime (NOTE)
	O
	Proposed registration lifetime.

	NOTE:
If Proposed registration lifetime IE is not included, then the registration lifetime is valid until explicit deregistration is performed.


* * *   Next Change   * * *

7.1a.3.5
Registration update request

Table 7.1a.3.5-1 describes the information flow for a UAE client to update registration with the UAE server.

Table 7.1a.3.5-1: Registration update request
	Information element
	Status
	Description

	UAV ID
	M
	The identifier of the UAV/UAV-C (e.g. 3GPP UE ID or CAA level UAV ID) which initiates the registration request

	UAS UE information
	M
	UAS UE information like IP address, Multi-USS capability, DAA assist capability, real time flight path monitoring capability, etc.

	Proposed registration lifetime
	O
	Proposed registration lifetime.


* * *   Next Change   * * *
7.9
Support of real time UAV flight path monitoring
7.9.1
General

This feature introduces the UAS application enablement services for support of real time UAV flight path monitoring. In particular, the UAE layer provides support for the following operations:

-
Support of the registration of the UAE clients real time UAV flight path monitoring capability to the UAE server as described in clause 7.1a.

-
Support the real time flight path monitoring procedure from the UAS application specific server to the UAE server and the UAE client, as described in clause 7.9.2.1 and clause 7.9.2.2.

-
Support of the real time flight path reporting procedure from the UAE client to the UAS application specific server, as described in clause 7.9.2.3.

7.9.2
Procedures

7.9.2.1
Real time UAV flight path monitoring procedure
This procedure manages the real time UAV flight path monitoring at the UAE server, based on an application request from the UAS application specific server to perform real time UAV flight path monitoring.
Figure 7.9.2.1-1 illustrates the procedure where the UAE server receives a request from the UAS application specific server (e.g., USS) to perform real time UAV flight path monitoring.
Pre-condition:

-
The UAE client has indicated support of real time UAV flight path monitoring capability.
-
The UAV has received its UAS ID from the UAS application specific server.

-
The UAV has performed the UAS UE registration procedure.
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Figure 7.9.2.1-1: Real time flight path monitoring procedure
1. UAE server receives a Flight path reporting configuration request from the UAS application specific server including QoS and QoE related triggering events (QoS thresholds, QoE thresholds, periodicity to collect QoS and QoE information), validity scope (flight path waypoints and/or geographical area, time).

2. The UAE server sends to the UAS application specific server a Flight path reporting configuration response with a positive or negative acknowledgement of the request, based on capabilities of UAE server to undertake the task.

3. UAE server executes the flight path reporting configuration of the UAE client by sending a configuration request to the UAE client as indicated in Figure 7.9.2.1-2, including the UAV identifier, and the configuration parameters received in step 1.

4. After successful execution of the Flight path reporting configuration, the UAE server notifies the UAS application specific server with a Flight path reporting configuration complete.

7.9.2.2
Real time flight path monitoring configuration of UAE Client
This procedure enables the real time flight path monitoring configuration of the UAE client, based on a request from UAS application specific server.
Figure 7.9.2.2-1 illustrates the procedure that enables configuration of the real time flight path reporting of the UAE Client.
Pre-conditions:

-
The UAS UE is connected to 5GS and authenticated and authorized by UAS application specific server as specified in clause 5.2 of 3GPP TS 23.256 [4].

-
UAE server has established a UAE session with the UAE client as the UAE client is successfully registered to the UAE server.

-
UAE server has performed the real time UAV flight path monitoring procedure according to clause 7.9.2.1.
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Figure 7.9.2.2-1: Real time flight path monitoring configuration of UAE Client
1.
The UAE server sends a Flight path reporting client configuration request including the UAS identifier, including QoS and QoE related triggering events (QoS thresholds, QoE thresholds, periodicity to collect QoS and QoE information), validity scope (flight path waypoints and/or geographical area, time). In case of complete removal of the flight path event, the request shall only include the UAS identifier.

2.
The UAE client updates the flight path configuration as per the information received in step 1.
3.
The UAE client sends a Flight path reporting client configuration response to the UAE Server.

7.9.2.3
Real time flight path reporting procedure
This procedure illustrates the procedure where the UAE client processes the flight path event reporting received from a UAE server and sends to the UAS application specific server. The UAE server can provide flight path reports including associated UAV location information as the UAE server is informed by the UAE client, or in consolidated flight path report(s).
Figure 7.9.2.3-1 illustrates the procedure that reports real time flight path information from the UAE Client.
Pre-conditions:

-
The UAE client has indicated support of real time UAV flight path monitoring capability.
-
The UAS application specific server has provided the real time UAV flight path monitoring to the UAE client.
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Figure 7.9.2.3-1: Real time flight path reporting procedure

1. UAE client detects event(s) based on application layer experienced rules and thresholds as indicated from the flight path reporting configuration outlined in Figure 7.9.2.2-1, QoS thresholds, QoE thresholds, periodicity to collect QoS and QoE information, validity scope (flight path waypoints and/or geographical area, time).

2. UAE server receives a Flight path event report from the UAE client including detected event(s) (e.g., low/high QoS and/or QoE). The UAE server records the event(s) with current timestamp.

3. UAE server requests UAE client current location information from the SEAL location services. The UAE server records the received location information with current timestamp.

4. UAE server sends to the UAS application specific server a Flight path event report notification. Based on the flight path reporting configuration, the UAE server may send the flight path information with location report information to the UAS application specific server when received, periodically or when the session with the UAE client end (e.g., when flight mission completes).
5. The UAS application specific server confirms with a Flight path event report notification acknowledgement to the UAE server.
7.9.3
Information flows

7.9.3.1
Flight path reporting configuration request

Table 7.9.3.1-1 describes the flight path reporting configuration request from the UAS application specific server to the UAE server.

Table 7.9.3.1-1: Flight path reporting configuration request
	Information element
	Status
	Description

	UASS ID
	M
	Identity of the UAS application specific server which requests the flight path reporting configuration. This ID can be the USS identifier, when the UAS application specific server is the USS.

	UAS ID
	M
	The identification of the UAS for which the Flight path reporting configuration request applies. This could be in form of identifier for the UAS, e.g group ID; or collection of individual identifiers for the UAV and UAV-C, e.g. CAA level UAV ID, GPSI

	QoS parameters
	O
	Parameters for flight path configuration related with QoS.
-
QoS thresholds

-
QoS periodicity

	QoE parameters
	O
	Parameters for flight path configuration related with QoS.
-
QoE thresholds
-
QoE periodicity

	Time validity
	O
	Time validity where the flight path client configuration applies.

	List of waypoints
	O
	One or more waypoints along the flight path where the flight path client configuration applies.

	Geographical area
	O
	The area where the flight path client configuration applies. This can be geographical area, or topological area.

	Reporting frequency
	O
	Indication on how often the UAS application specific server would like to be reported. This can be event based and / or time based.

	NOTE:
If no flight path reporting client configuration information is included, it indicates removal of a previously provided flight path reporting client configuration.


7.9.3.2
Flight path reporting configuration response

Table 7.9.3.2-1 describes the flight path reporting configuration response from the UAE server to the UAS application specific server.

Table 7.9.3.2-1: Flight path reporting configuration response

	Information element
	Status
	Description

	Result
	M
	The positive or negative result of the flight path reporting configuration request.


7.9.3.3
Flight path reporting configuration complete

Table 7.9.3.3-1 describes the information flow Flight path reporting configuration complete from the UAE server to the UAS application specific server.

Table 7.9.3.3-1: Flight path reporting configuration complete

	Information element
	Status
	Description

	Result
	M
	The positive or negative result of the flight path reporting client configuration.


7.9.3.4
Flight path reporting client configuration request

Table 7.9.3.4-1 describes the information flow flight path reporting client configuration request from the UAE server to the UAE client.

Table 7.9.3.4-1: Flight path reporting client configuration request

	Information element
	Status
	Description

	UAS ID
	M
	The identification of the UAS for which the flight path reporting client configuration request applies. This could be in form of identifier for the UAS, e.g. group ID; or collection of individual identifiers for the UAV and UAV-C, e.g. CAA level UAV ID, GPSI.

	QoS parameters
	O
	Parameters for flight path configuration related with QoS.
-
QoS thresholds

-
QoS periodicity

	QoE parameters
	O
	Parameters for flight path configuration related with QoS.
-
QoE thresholds
-
QoE periodicity

	Time validity 
	O
	Time validity where the flight path client configuration applies.

	List of waypoints
	O
	One or more waypoints along the flight path where the flight path client configuration applies.

	Geographical area
	O
	The area where the flight path client configuration applies. This can be geographical area, or topological area.

	Reporting frequency
	O
	Indication on how often the UAE server would like to be reported. This can be event based and / or time based.

	NOTE:
If no flight path reporting client configuration information is included, it indicates removal of a previously provided flight path reporting client configuration.


7.9.3.5
Flight path reporting client configuration response

Table 7.9.3.5-1 describes the information flow flight path reporting client configuration response from the UAE client to the UAE server.

Table 7.9.3.5-1: Flight path reporting client configuration response

	Information element
	Status
	Description

	Result
	M
	The positive or negative result of the flight path reporting client configuration


7.9.3.6
Flight path event report
Table 7.9.3.6-1 describes the information flow flight path event report from the UAE client to the UAE server.

Table 7.9.3.6-1: Flight path event report
	Information element
	Status
	Description

	Report
	M
	Indication of event-based, periodic or final flight part event report

	> QoS event
	O
	Indication of QoS event(s).

	> QoE event
	O
	Indication of QoE event(s).

	> Waypoint event
	O
	Indication of waypoint event(s).

	> Geographical event
	O
	Indication of geographical event(s).


7.9.3.7
Flight path event report notification
Table 7.9.3.7-1 describes the information flow flight path event report notification from the UAE server to the UAS application specific server.

Table 7.9.3.7-1: Flight path event report notification
	Information element
	Status
	Description

	Report
	M
	Indication of event-based, periodic or final flight part event report

	> QoS event
	O
	Indication of QoS event(s).

	> QoE event
	O
	Indication of QoE event(s).

	> Waypoint event
	O
	Indication of waypoint event(s).

	> Geographical event
	O
	Indication of geographical event(s).

	> Time
	M
	Time of reception of the report from the UAE client

	> Location
	M
	Location of the UAE client when the report from the UAE client was received by the UAE server


7.9.3.8
Flight path event report notification acknowledgement
Table 7.9.3.8-1 describes the information flow flight path event report notification acknowledgement from the UAS application specific server to the UAE server.

Table 7.9.3.8-1: Flight path event report notification acknowledgement
	Information element
	Status
	Description

	Result
	M
	Confirmation of reception of the flight path event report notification.


* * *   Next Change   * * *

8.2.1
General

Table 8.2.1-1 illustrates the UAE server APIs.

Table 8.2.1-1: List of UAE server APIs
	API Name
	API Operations
	Known Consumer(s)
	Communication Type

	UAE_C2OperationModeManagement API
	Manage_C2OperationMode
	UAS application specific server
	Request/ Response

	
	Notify_SelectedC2Mode (NOTE)
	UAS application specific server
	Subscribe/notify

	
	Notify_C2ModeSwitching (NOTE)
	UAS application specific server
	Subscribe/notify

	
	Notify_C2OperationModeManagementComplete (NOTE)
	UAS application specific server
	Subscribe/notify

	UAE_RealtimeUAVStatus API
	Subscribe_RealtimeUAVStatus
	UAS application specific server
	Subscribe/notify

	
	Unsubscribe_RealtimeUAVStatus
	UAS application specific server
	Subscribe/notify

	
	Notify_RealtimeUAVStatus
	UAS application specific server
	Subscribe/notify

	UAE_ChangeUSSManagement API
	Manage_USSManagement
	UAS application specific server
	Request/ Response

	
	Notify_USSManagementComplete
	UAS application specific server
	Subscribe/notify

	
	Manage_USSChange
	UAS application specific server
	Request/ Response

	
	Notify_USSChange
	UAS application specific server
	Subscribe/notify

	
	Notify_USSChangeTrigger
	UAS application specific server
	Subscribe/notify

	UAE_DAASupport API
	Manage_DAAManagement
	UAS application specific server
	Request/ Response

	
	Notify_DAAManagementComplete
	UAS application specific server
	Subscribe/notify

	
	Notify_DAAClientSupportEvent
	UAS application specific server
	Subscribe/notify 

	
	Manage_DAAServerSupportEvent
	UAS application specific server
	Request/ Response

	UAE_UAVDynamicInfo API
	Subscribe_UAVDynamicInfo
	UAS application specific server
	Subscribe/notify

	
	Unsubscribe_UAVDynamicInfo
	UAS application specific server
	Subscribe/notify

	
	Notify_UAVDynamicInfo
	UAS application specific server
	Subscribe/notify

	UAE_FlightPathMonitoring API
	Manage_FlightPathReportingConfiguration
	UAS application specific server
	Request/ Response

	
	Notify_FlightPathReportingConfigurationComplete
	UAS application specific server
	Subscribe/notify

	
	Notify_ FlightPathEventReport
	UAS application specific server
	Subscribe/notify

	NOTE:
The subscribe operation for Notify_C2OperationModeManagementComplete, Notify_SelectedC2Mode and Notify_C2ModeSwitching is part of Manage_C2OperationMode


* * *   Next Change   * * *

8.2.7
UAE_FlightPathMonitoring API
8.2.7.1
General

API description: This API enables the UAS application specific server to communicate with the UAE server to send information related to real time flight path monitoring for the UAS and receive notifications from the UAS UEs (i.e. UAV) about real time flight path monitoring.
8.2.7.2
Manage_FlightPathReportingConfiguration
API operation name: Manage_FlightPathReportingConfiguration
Description: Manage (initiate, change or delete) the configuration of the real time flight path monitoring for the UAS UEs.
Known Consumers: UAS application specific server.

Inputs: Refer clause 7.9.3.1.

Outputs: Refer clause 7.9.3.2.

See clause 7.9.2.1 for the details of usage of this API operation.

8.2.7.3
Notify_FlightPathReportingConfigurationComplete
API operation name: Notify_FlightPathReportingConfigurationComplete
Description: Notification about the real time flight path monitor completion by UAE server.
Known Consumers: UAS application specific server.

Inputs: Refer clause 7.9.3.3.

Outputs: None.

See clause 7.9.2.1 for the details of usage of this API operation.

8.2.7.4
Notify_ FlightPathEventReport
API operation name: Notify_ FlightPathEventReport
Description: Notification of the real time flight path monitoring from the UAS UEs.
Known Consumers: UAS application specific server.

Inputs: Refer clause 7.9.3.7.

Outputs: Refer clause 7.9.3.8.

See clause 7.9.2.3 for the details of usage of this API operation.

* * *   End of Change   * * *
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