3GPP TR 23.755 V0.2.0 (2019-05)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Study on application layer support for Unmanned Aerial Systems (UAS);

 (Release 17)
[image: image1.jpg]s




[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Report is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

1
Scope
4
2
References
4
3
Definitions, symbols and abbreviations
5
3.1
Definitions
5
3.2
Symbols
5
3.3
Abbreviations
5
4
Analysis of 3GPP standards
5
4.1
<existing UAS standard>
5
4.1.1
Description
5
4.1.2
Analysis
5
5
Key issues
5
5.1
<key issue x>
5
6
Architectural requirements
6
6.1
General requirements
6
6.2
<application layer support aspect x> requirements
6
6.2.1
Description
6
6.2.2
Requirements
6
7
Solutions
6
7.1
Solution #1: <title>
6
7.1.1
Solution description
6
7.1.2
Solution evaluation
6
8
Overall evaluation
6
9
Conclusions
6
Annex A: 3GPP UAS service requirements
7
A.1
Description
7
A.2
Analysis
7
Annex B: Change history
9


Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report which identifies the application architecture aspects to support UAS, and corresponding architectural solutions. The study includes identifying architecture requirements that are necessary to ensure efficient use and deployment of UAS services and applications over 3GPP systems.
The study takes into consideration the existing stage 1 work within 3GPP related to UAS in 3GPP TS 22.125 [2], 3GPP TS 22.281 [3] and 3GPP TS 22.282 [4]. The study takes into consideration the related system architecture developed by SA2. The recommendations from the study include architecture solutions that may be considered for normative work.
Editor's note:
The related system architecture work is under develoment in SA2 (FS_ID_UAS_SA2).
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.125: "Unmanned Aerial System (UAS) support in 3GPP; Stage 1".
[3]
3GPP TS 22.281: "Mission Critical Video services over LTE".
[4]
3GPP TS 22.282: "Mission Critical Data services over LTE".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

UAS
Unmanned Aerial System
4
Analysis of 3GPP standards
4.1
<existing UAS standard>
Editor's Note:
Provide a suitable title to describe the existing work (e.g. SA1 work).

4.1.1
Description

Editor's Note:
This subclause will describe the UAS standard.

4.1.2
Analysis

Editor's Note:
This subclause will investigate existing UAS standard and identify potential gaps.

5
Key issues
5.1
<key issue x>
Editor's Note:
Provide a suitable title for the key issue.

Editor's Note:
This subclause will describe the key issue.

6
Architectural requirements
6.1
General requirements
Editor's Note:
This subclause will describe general architectural requirements.

6.2
<application layer support aspect x> requirements
Editor's Note:
Provide a suitable title for the requirements.

6.2.1
Description

Editor's Note:
This subclause will describe the application layer support aspect.

6.2.2
Requirements

Editor's Note:
This subclause will describe the architectural requirements.

7
Solutions

7.1
Solution #1: <title>
Editor's Note:
Provide a suitable title for the solution.

7.1.1
Solution description

Editor's Note:
This subclause will describe the solution.

7.1.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.

8
Overall evaluation

Editor's Note:
This clause will provide evaluation of different solutions.

9
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities.

Annex A:
3GPP UAS service requirements
A.1
Description

The 3GPP UAS service requirements are specified in 3GPP TS 22.125 [2].

An Unmanned Aerial System (UAS) is the combination of an Unmanned Aerial Vehicle (UAV), sometimes called a drone, and a UAV controller. A UAV is an aircraft without a human pilot onboard – instead, the UAV is controlled from an operator on the ground via a UAV controller and may have some autonomous flight capabilities.
Unmanned Aerial System Traffic Management (UTM) is used to provide UAS identification and tracking, authorisation, enforcement, and regulation of UAS operations, and also to store the data required for UAS(s) to operate. It also allows authorised users (e.g., air traffic control, public safety agencies) to query the identity and metadata of a UAV and its UAV controller.
The UAS service requirements specifies the use of 3GPP system to provide control plane and user plane communication services for UAS and UTM. It specifies the requirements for remote identification of UAS, centralized UAV traffic management, decentralized UAV traffic management and security.
A.2
Analysis

Table A.2-1 lists the 3GPP specifed UAS service requirements which may have impact on UAS application layer. The requirements are grouped by functional areas.
Table A.2-1: 3GPP UAS service requirements which may have impact on UAS application layer
	Sl.
	Reference
	UAS service requirement description 

	1
	General requirements for UAS identification

	1.1
	Subclause 5.1 of 3GPP TS 22.125 [2]
	The 3GPP system should enable UTM to associate the UAV and UAV controller, identify them as a UAS.
The 3GPP system shall enable a UAS to send different UAS data to UTM based on the different authentication and authorizations level which are applied to the UAS.
The 3GPP system shall enable UTM to inform an MNO of the outcome of an authorisation to operate.
The 3GPP system shall be able to provide UTM with the identity/identities of a UAS.


	2
	Location

	2.1
	Subclause 5.1 of 3GPP TS 22.125 [2]
	The 3GPP system shall enable a UAS to update a UTM with the live location information of a UAV and its UAV controller.
The 3GPP network should be able to provide supplement location information of UAV and its controller to a UTM.


	3
	UE capabilities identification

	3.1
	Subclause 5.1 of 3GPP TS 22.125 [2]
	The 3GPP system shall provide the capability for network to obtain the UAS information regarding its support of 3GPP communication capabilities designed for UAS operation.


	4
	Communication between UAS and UTM

	4.1
	Subclause 5.1 of 3GPP TS 22.125 [2]
	The 3GPP system shall enable a UAS to send UTM the UAV data and UAV controller data 
The 3GPP system shall support capability to extend UAS data being sent to UTM with the evolution of UTM and its support applications in future.
The 3GPP system should enable an MNO to augment the data sent to a UTM with the following: network-based positioning information of UAV and UAV controller.


	4.2
	Subclause 5.2 of 3GPP TS 22.125 [2]
	The 3GPP system shall provide a mechanism for a UTM to provide route data, along with flight clearance, to a UAV.
The 3GPP system shall be able to deliver route modification information received from a UTM to a UAS with a latency of less than 500ms.
The 3GPP system shall be able to deliver the notifications received from a UTM to a UAV controller with a latency of less than 500ms.

	5
	Discovery of rogue UAVs

	5.1
	Subclause 5.1 of 3GPP TS 22.125 [2]
	The 3GPP system shall support detection, identification and reporting of problematic UAV(s) and the UAV controller to a UTM.

	6
	Off network communications

	6.1
	Subclause 5.3 of 3GPP TS 22.125 [2]
	The 3GPP system shall enable a UAV to broadcast the following data for identifying UAV(s) in a short-range area for collision avoidance
The 3GPP system shall be able to support a UAV to transmit a message via network connection for identifying itself as an UAV to another UAV(s).
The 3GPP system shall enable a UAV to receive local broadcast communication transport service from other UAV in short range.
A UAV shall be able to use a direct UAV to UAV local broadcast communication transport service when the sending and receiving UAVs are served by the same or different PLMNs.
The 3GPP system shall support a direct UAV to UAV local broadcast communication transport service which can transmit messages at a frequency of at least 10 messages per second.
The UAV shall be able to locally broadcast its identity with a rate of at least once per 1s.
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