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1. Introduction
This contribution provides a proposal for UAE layer support for DAA.
2. Reason for Change
In TR 23700-55, the following KI for support for DAA services and application exists:
	4.4
Key issue #4: Support of detect and avoid services and applications

Development of the Support of Detect and Avoid Mechanism in 3GPP system is being studied in 3GPP TR 23.700-58 [6]. The 5GC enhancement work for DAA includes services for network assisted DAA and direct DAA via PC5.
Considering the stage 1 requirements and also 5GC enhancements for DAA, it is required to study the aspects that UAE layer and SEAL can be supported for DAA.
Further study is also required for UAE layer to support DAA scenarios where UAVs belong to multiple PLMNs.
It is required to study the following:

a)
Whether and how the UAE layer and/or SEAL services can be enhanced to support DAA services and applications for collision avoidance considering the Stage 1 requirements.

b)
How the UAE layer can support DAA scenarios where UAVs belong to multiple PLMNs.

NOTE:
Solutions for DAA will be coordinated with the conclusions of the work outlined by 3GPP TR 23.700-58 [6] and based on requirements for DAA specified in 3GPP TS 22.125 [2].


Based on the discussion paper – "Discussion about DAA", it is proposed to utilize the procedure in clause 7.5 of TS 23.55, which specifies a procedure for UAE server to monitor real-time network status and location information of a UAV and further notify such real-time information to UASS, for the purpose of supporting DAA applications by UAE layer. Further a new procedure for UAE layer is proposed to support host UAV and UASS to receive the information of other UAVs in an application defined area.

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-55 v1.1.0
* * * First Change * * * *

7.X
Solution #X: Support for DAA applications

7.X.1
Architecture enhancements

None.

7.X.2
Solution description

7.X.2.1
General

This solution aims to address the gaps identified in Key Issue #4 " Support of detect and avoid services and applications". The solution proposes two aspects for the UAE layer support for DAA applications:

-
Providing real-time location update about UAVs to UASS (UTM/USS).

-
Providing dynamic information of UAVs in an application defined area to the host UAV and/or UASS (UTM/USS).
It is considered that the DAA application logic which mainly includes decision making for collision avoidance and its related signalling between the UAV and UASS (USS) is out of scope of 3GPP.

7.X.2.2
Enhanced real-time tracking of location information of UAVs to USS
This procedure enables the USS to subscribe for real-time location information of UAVs from UAE server.

1.
UASS (UTM/USS) performs the subscription with UAE server to obtain real-time location information from UAE server as specified in clause 7.5.2.2 of 3GPP TS 23.255 [3] with the following modifications:

a.
In step 1, the subscription request can be enhanced such that the UASS can subscribe for a list of UAV IDs instead of a single UAV ID
2.
Upon successful step 1 operation, the UAE server provides the notifications to UASS (USS) as per the subscription request as specified in clause 7.5.2.3 of 3GPP TS 23.255 [3] with the following modifications:

a.
The notification message from UAE server to UASS (USS) can be enhanced to contain one or more location information of the UAVs instead of the location information of a single UAV.
7.X.2.3
Tracking dynamic UAVs in an application defined area relative to a host UAV
7.X.2.3.1
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.

7.X.2.3.2
Subscription for host UAV dynamic information

Figure 7.X.2.3.2-1 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.
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Figure 7.X.2.3.2-1: 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].

7.X.2.3.3
Management of dynamic UE location based group

Figure 7.X.2.3.3-1 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.
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Figure 7.X.2.3.3-1: 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.2.3.2 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.

7.X.2.3.4
Obtaining dynamic information of the UEs in proximity range

7.X.2.3.4.1
Subscription procedure within UAS operator
Figure 7.X.2.3.4.1-1 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.2.3.3.
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Figure 7.X.2.3.4.1-1: 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.

7.X.2.3.4.2
Subscription procedure across UAS operators

Figure 7.X.2.3.4.2-1 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.2.3.3.
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Figure 7.X.2.3.4.2-1: 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.2.3.4.1 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.

7.X.2.3.5
Notification procedure

Figure 7.X.2.3.5-1 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).
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Figure 7.X.2.3.5-1: Notification procedure

1.
As per subscription procedure in clause 7.X.2.3.4.1 and clause 7.X.2.3.4.2, 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. 

7.X.2.3.6
Notification of host UAV dynamic information

Pre-conditions:

-
UASS has performed subscription as per procedure in clause 7.X.2.3.2 with UAE server 1.

-
UAE server 1 has prepared the host UAV dynamic information as per procedure in clause 7.X.2.3.5.
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Figure 7.X.2.3.6: 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 UASC.
7.X.3
Solution evaluation

This solution addresses Key Issue #4 by defining UAV(s) tracking capabilities at UAE layer. It is a viable solution for the UASS (UTM/USS) or host UAV to manage DAA scenarios by utilizing the UAE layer capabilities of real time UAV location tracking and availing host UAV dynamic information in an application defined area. 
* * * Next Change * * * *

9.2.5
Evaluation of key issue #4: Support of detect and avoid services and applications

Key Issue #4 outlines the following to be investigated:
a)
Whether and how the UAE layer and/or SEAL services can be enhanced to support DAA services and applications for collision avoidance considering the Stage 1 requirements.

b)
How the UAE layer can support DAA scenarios where UAVs belong to multiple PLMNs.

Solution#X addresses open issue "a" where UAE server provides capabilities for real-time UAV(s) tracking by UASS. UASS or host UAV can provide an application defined area or proximity range with respect to a host UAV to obtain host UAV dynamic information which includes the information of other UAVs in the proximity range which may be a potential collision object for the host UAV. This information is utilized by UASS or the host UAV to manage the DAA scenario. The real application process of DAA is up to the UAV client and the UASS (UTM/USS) and how they use the UAE layer provided information is out of scope of the specification.
Solution#X adressess open issue "b" where UAE server supports capabilities of UAV tracking for the UAVs which belong to any UAS operator or connected via any PLMN operator.
* * * Next Change * * * *

10.2
Solutions

The overall evaluation to Key Issue #1, is described in clause 9.2.2. This refer to selection of Solution #1 and solution #2 as the basis for normative work.
The overall evaluation to Key Issue #2 is described in clause 9.2.3. This refer to selection of Solution #1 and solution #2 as the basis for normative work.
The overall evaluation to Key Issue #3 is described in clause 9.2.4. This refer to selection of Solution #3 as the basis for normative work.
The overall evaluation to Key Issue #4 is described in clause 9.2.5. This refer to selection of Solution #X as the basis for normative work.
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