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Abstract: This contributions proposes to add new use case
1. Introduction
In most countries, the operation of UAV is limited to the line-of-sight control. I.e, the operation of UAV is allowed only when the human operators can visually identity the UAV. In addition, most countries prohibit operation of UAV at night. 
Recently, Korean government launched a special permit program which allows UAV operation even when a UAV operator is not in line-of-sight of a UAV or when the UAV operates at night. [1] 
But, to apply for this special program, there are certain condition. For example:
· UAV is equipped with lights for collision-avoidance purpose. These lights should be visible up to 5 KM away.
· UAV is equipped with support for auto-pilot functionality, more than one way of communication channel (e.g. RF + LTE).
· Observers who can monitor a UAV should be dispatched, if a UAV operator controls the UAV out of line-of-sight.
These conditions will evolve or be relaxed in the future, as more advanced technologies appear or enough tests and pilots have been performed to prove safety of NLOS UAV operation.

Reference
[1] http://www.law.go.kr/admRulLsInfoP.do?admRulSeq=2100000102131 (Korean only)

2. Proposal
We propose to agree on text proposal as described below.





* * * * First Change * * * *

[bookmark: _Toc513796068][bookmark: _Toc513796098][bookmark: _Toc513810142][bookmark: _Toc513810161]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]	http://www.law.go.kr/admRulLsInfoP.do?admRulSeq=2100000102131 (Korean only)

[bookmark: _Toc513796069][bookmark: _Toc513796099][bookmark: _Toc513810143]3	Definitions, symbols and abbreviations
[bookmark: _Toc513796070][bookmark: _Toc513796100][bookmark: _Toc513810144]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]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].
Unmanned Aerial System:	the combination of a UAV and a UAV controller
Unmanned Aerial Vehicle:	an aircraft without a human pilot onboard which is remotely controlled
UAV controller: 	a device used to remotely control a UAV
[bookmark: _Toc513796071][bookmark: _Toc513796101][bookmark: _Toc513810145]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc513796072][bookmark: _Toc513796102][bookmark: _Toc513810146]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
UAV		Unmanned Aerial Vehicle
UCAS	Unmanned Aerial Vehicle Collision Avoidance System
UTM	Unmanned Aerial Vehicle Traffic Management






* * * * New Section * * * *


5.X	Cloud-based NLOS UAV operation
[bookmark: _Toc513810162]5.X.1	Description
In most countries, the operation of UAV is limited to the line-of-sight control. I.e, the operation of UAV is allowed only when human operators can directly see the UAV. Also, most countries prohibit operation of UAV at night. 
Recently, Korean government launched a special program which allows UAV operation even when a UAV operator is not in line-of-sight of a UAV or when the UAV operates at night. [2] 
But, to apply for this special program, there are certain condition. For example:
-	UAV is equipped with lights for collision-avoidance purpose. These lights should be visible up to 5 KM away.
-	UAV is equipped with support for auto-pilot functionality, more than one way of communication channel (e.g. RF + LTE).
-	Observers who can monitor a UAV should be dispatched, if a UAV operator controls the UAV out of line-of-sight.
These conditions will evolve or be relaxed in the future, as alternative approaches and technologies are available or enough tests have been performed to prove safety of NLOS UAV operation. For example:
-	Observers can be replaced to non-human system which can detect or monitor UAVs. 
-	Light used for collision-avoidance can be replaced to other communication-based method. (e.g. broadcast of identifiers using direct 3GPP communication)
-	Back-up communication path can be provided even within 3GPP systems. (e.g. using direct/indirect 3GPP communication simultaneously)




Figure 5.x.1-1: Identification of NLOS UAV

[bookmark: _Toc436138701]5.X.2	Scenario
A UAV control center operates a UAV using 3GPP communication. Through this 3GPP communication link toward the UAV, the UAV control center can see the video image transmitted by the UAV and sends flight command to the UAV.
To avoid collision among UAVs, the UAV transmits identification messages to identify itself to other UAVs, using direct device connection. These identification messages can be received also by observation devices deployed by UAV service operator on the ground. These ground-based observation devices report the location and the identity of the detected UAVs to the UAV control center, to assist the control of the UAV. Furthermore, national ATC system can be enhanced to receive identification messages transmitted by UAVs using 3GPP communication, to have a nation-wide view of aerospace. 

5.1.3	Potential requirements
The 3GPP system shall be able to support a UAV to transmit a message to identity the UAV via direct device connection.
The 3GPP system shall be able to support direct device connection between UAVs to transmit messages to identity the UAVs up to 5 KM.
The 3GPP system shall be able to support a UAV to transmit a message to identity the UAV via direct device connection in addition to network connection.
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