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* * * First Change * * * *
[bookmark: _Toc122698289]7.x	Tracking dynamic UAVs in an application defined area relative to a host UAV
[bookmark: _Toc50599537][bookmark: _Toc51874974][bookmark: _Toc122698290][bookmark: _Toc83160100]7.x.1	General
The UAE server can be responsible for tracking a host UAV’s dynamic information (i.e., information of other dynamic UAVs in an application defined area relative to a host UAV). As per a proximity range set by the application layer, the UAE layer supports providing the dynamic information (i.e. other UAVs’ location information) to the UASS (UTM/USS) and/or to the host UAV.
This feature utilizes the following procedures:
-	UASS or the host UAV subscription for host UAV’s dynamic information with UAE server.
-	UAE server tracking host UAV’s UE location with support from SEAL’s location management server.
-	UAE server management of dynamic UE location based group.
-	UAE server obtaining dynamic information from the UAVs in proximity range of the host UAV.
-	UAE server notification of host UAV’s dynamic information to the UASS and/or to the host UAV.
NOTE:	The details of the usage of dynamic information of host UAV by UASS or by the host UAV is out of scope of this specification.
[bookmark: _Toc122698291][bookmark: _Toc83160106]7.x.2	Procedures
7.x.2.1	Subscription for host UAV dynamic information
Figure 7.x.2.1-1 describes the procedure for subscription for host UAV’s dynamic information.
Pre-condition:
-	UASS has registered with UAE server 1 which is responsible for the host UAV.
-	The UAV ID and application defined proximity range information are configured on the host UAV.


Figure 7.x.2.1-1: Subscription for host UAV dynamic information
1.	The UASS or UAE client of host UAV sends a subscribe host UAV dynamic information request to the UAE server 1. The request includes the UAV ID of the host UAV, application defined proximity range information.
2.	The UAE server 1 stores the subscription information.
3.	The UAE server 1 sends subscription response to the UASS.
4.	The UAE server 1 obtains and initiates tracking the host UAV location from the location management server 1 as specified in 3GPP TS 23.434 [5].
[bookmark: _Toc122698292][bookmark: _Toc50599543][bookmark: _Toc51874980][bookmark: _Toc83160107]7.x.2.2	Management of dynamic UE location based group
Figure 7.x.2.2-1 describes the procedure for management of dynamic UE location based group.
Pre-condition:
-	UAE server 1 has received an updated location of the host UAV as per procedure specified in 3GPP TS 23.434 [5].
-	UAE server 1 is configured with UAE server 2..N information of other UAS operator and their supported region of operation.


Figure 7.x.2.2-1: Management of dynamic UE location group
1.	Dynamic UE location based group creation or update is triggered (e.g. notified of the UE location of host UAV) via the step 4 in clause 7.x.2.1 for the UAV ID of the host UAV.
2.	UAE server 1 uses its associated LMS 1 to obtain the dynamic UE list and the corresponding location information in the proximity area of the host UAV by providing the application defined proximity range and the UE location of the host UAV as specified in clause 9.3.10 of 3GPP TS 23.434 [5].
3.	UAE server 1 determines the list of other UAE servers 2..N operating in the same location.
4.	For each UAE server determined in step 3, UAE server 1 requests the dynamic UE list and its corresponding location information for the application defined proximity range by providing the UE location of the host UAV.
5.	The UAE server(s) 2..N obtain UE information corresponding to the UE location and application defined proximity range from its corresponding LMS 2..N as specified in 3GPP TS 23.434 [5].
6.	As per the agreement between the UAS operators, if the UAV IDs are not shareable, then UAE server(s) 2..N may replace the UAV IDs with temporary UAV IDs.
7.	The UAE server(s) 2..N sends get response with UE list in the UE location and application defined proximity range to UAE server 1.
8.	If UAE server 1 has no dynamic UE location group for the UAV ID, the UAE server 1 creates a dynamic UE location based group with the UE list received from its LMS and other UAE server(s) 2..N. Further UAE server 1 stores the dynamic UE location based group. Otherwise, the UAE server 1 updates the dynamic UE location group with the latest UE information. The UAVs whose locations are no more within the application defined proximity range are removed from the dynamic UE location group.
[bookmark: _Toc122698293][bookmark: _Toc50599544][bookmark: _Toc51874981][bookmark: _Toc83160108]7.x.2.3	Obtaining dynamic information of the UEs in proximity range
[bookmark: _Toc122698294][bookmark: _Toc50599545][bookmark: _Toc51874982][bookmark: _Toc83160109]7.x.2.3.1	Subscription procedure within UAS operator
Figure 7.x.2.3.1-1 describes the subscription procedure within UAS operator to obtain dynamic information from the UEs in application defined proximity range.
Pre-condition:
-	UAE server 1 is tracking the host UAV and has created the dynamic UE location based group as per procedure in clause 7.x.2.2.


Figure 7.x.2.3.1-1: Subscription procedure within UAS operator
1.	The UAE server 1 managing the dynamic UE location group sends subscribe dynamic information request to the UAE clients who are part of the dynamic UE location group. These UAE clients (UAVs) belong to the same UAS operator as the host UAV. The request consists of reporting configuration (e.g. frequency of reporting, event based).
2.	The UAE client(s) store the subscription information.
3.	The UAE client(s) send a subscription response to the UAE server 1.
[bookmark: _Toc122698295][bookmark: _Toc83160110]7.x.2.3.2	Subscription procedure across UAS operators
Figure 7.x.2.3.2-1 describes the subscription procedure across UAS operators to obtain dynamic information from the UEs in application defined proximity range.
Pre-condition:
-	UAE server 1 has created the dynamic UE location based group as per procedure in clause 7.x.2.2.


Figure 7.x.2.3.2-1: Subscription procedure across UAS operators
1.	The UAE server 1 managing the dynamic UE location group sends subscribe dynamic information request to the UAE server(s) who’s UAVs are part of the dynamic UE location group. The request consists of temporary UAV IDs, reporting configuration (e.g. frequency of reporting, event based).
2.	As per the agreement between UAS operators, if UAV IDs are not shareable, then UAE server 2 determines the UAV IDs corresponding to the temporary UAV IDs provided in step 1.
3.	The UAE server 2 performs subscription procedure as specified in clause 7.x.2.3.1 with the UAE client(s).
4.	The UAE server 2 sends a subscription response to the UAE server 1.
NOTE:	UAE server 1 initiates this procedure with other UAE servers operating in the area.
[bookmark: _Toc122698296][bookmark: _Toc50599546][bookmark: _Toc51874983][bookmark: _Toc83160111]7.x.2.3.3	Notification procedure
Figure 7.x.2.3.3-1 describes the notification procedure of dynamic information from the UEs in application defined proximity range.
Pre-condition:
-	UAE server 2 has received the notification of dynamic information from its subscribed UAE client(s).


Figure 7.x.2.3.3-1: Notification procedure
1.	As per subscription procedure in clause 7.x.2.3.1 and clause 7.x.2.3.2, the UAE client(s) and UAE server 2 (of another UAS operator) send notification of dynamic information to the UAE server 1. The notification includes the nearby UE information (e.g. UAVs), distance with nearby UEs, UEs location information. As per agreement between UAS operators, if UAV IDs are not shareable, then UAE server 2 includes the temporary UAV IDs in the notification.
2.	The UAE server 1 aggregates information from different UAE clients to create the host UAV dynamic information.
[bookmark: _Toc122698297][bookmark: _Toc50599547][bookmark: _Toc51874984][bookmark: _Toc83160112]7.x.2.4	Notification of host UAV dynamic information
Pre-conditions:
-	UASS has performed subscription as per procedure in clause 7.x.2.1 with UAE server 1.
-	UAE server 1 has prepared the host UAV dynamic information as per procedure in clause 7.x.2.3.3.


Figure 7.x.2.4-1: Notification for host UAV dynamic information
1.	The UAE server 1 sends notification of host UAV dynamic information to the subscribed entity (i.e. UASS and/or to the subscribed UAE client of the host UAV). The notification includes the aggregated information of all the UEs in the application defined proximity range of the host UAV and the location of the host UAV.
2.	The UASS or the UAE client of the host UAV updates the host UAV dynamic information with the host UAV dynamic information received in step 1. The UAE client provides the host UAV dynamic information to the UAS Client.
[bookmark: _Toc122609600]7.x.3	Information flows
[bookmark: _Toc122609601]7.x.3.1	Subscribe host UAV dynamic information request
Table 7.x.3.1-1 describes the information flow for a UAS application specific server to subscribe to host UAV dynamic information at the UAE server.
Table 7.x.3.1-1: Subscribe host UAV dynamic information request
	Information element
	Status
	Description

	UAV ID
	M
	Identifier of the host UAV.

	Application defined proximity range information
	M
	Description of the range information over which the host UAV's dynamic information is required.



[bookmark: _Toc122609602]7.x.3.2	Subscribe host UAV dynamic information response
Table 7.x.3.2-1 describes the information flow for UAE server to respond for host UAV dynamic subscription request from the UAS application specific server.
Table 7.x.3.2-1: Subscribe host UAV dynamic information response
	Information element
	Status
	Description

	Result
	M
	Result from the UAE server in response to subscription request indicating success or failure 

	Subscription ID (NOTE)
	O
	Identifier of a successful subscription.

	NOTE:	This IE is included when the Result indicates success



[bookmark: _Toc122609603]7.x.3.3	Notify Host UAV dynamic information 
Table 7.x.3.3-1 describes the information flow for a UAS application specific server to receive notification about Host UAV dynamic information from the UAE server.
Table 7.x.3.3-1: Notify Host UAV dynamic information
	Information element
	Status
	Description

	Subscription ID
	M
	Identifier of the subscription for this notification.

	Location of the host UAV
	M
	The location of the host UAV during the Host UAV dynamic information subscription.

	List of UAVs information
	M
	The information of the UAVs which were detected in the application defined proximity range.

	>Nearby UAV ID
	M
	The identifier of nearby UAS

	>Location information
	M
	Location information of the nearby UAV within the application defined proximity range

	>Distance information
	M
	Distance information of the nearby UAV, relative to the host UAV.



[bookmark: _Toc122609604]7.x.3.4	Notification of dynamic information 
Table 7.x.3.4-1 describes the information flow for notification of dynamic information from UAE client to the UAE server.
Table 7.x.3.4-1: Notification of dynamic information
	Information element
	Status
	Description

	Subscription ID
	M
	Identifier of the subscription for this notification.

	List of UAVs information
	M
	The information of the UAVs which were detected in the proximity area of the reporting UAV.

	>Nearby UAV ID
	M
	The identifier of nearby UAV

	>Local dynamic information
	M
	The local dynamic information of the nearby UAV (e.g. location)
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