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1. Introduction
Airspace restriction is largely static, and published in charts that are updated every few months.  However, so-called Temporary Flight Restrictions (TFRs) or airport closures through Notice to Airmen (NOTAMs) can be issued at any time and often become effective immediately.  Even a professional operator of a manned aircraft can find himself violating such TFRs on occasion—a situation that can often be sorted out by direct communication between the operator and ATC.  However, a typical drone operator is not in direct communication with ATC and may not know that his/her operation violates airspace restrictions including TFRs.

The drone may have a datalink using, for example, a 5G network link, to a server maintained by an aviation regulatory authority, a private entity entrusted by regulatory authorities to publish charts or TFRs, private operators without such mandate but offering it commercially or as a free service, and so forth.  Over the datalink, the drone may request information whether it is legal to fly in the airspace.  The definition of that airspace may be an area in 3D space which the drone can access in a given time interval considering its performance (speed, climb rate, endurance, and so on).  Advantageously, to minimize the amount of information the server may need to transmit, the drone may include its current position, which it may have obtained by means such as its onboard GPS, 2D triangulation from 5G radio towers, and so on.  The drone may query such information at certain times, such as power-on, pre-flight check, take-off, in given time-intervals, at given distances from its controller, and so forth. 

2. Reason for Change

At present, an UAV does not have the flight restriction information mentioned aboved, such as NOTAM and TFRs.

Current TR 23.755 does not identify any flight restriction rules appliable in the UAV application. This pCR proposes to add new Key issue # 4 “UAV flight restrictions” to address how UAV shall perform flight planning and in-flight maneuver by following ATC rules. 

FAA provides a web link for TFR search. The following workflow depicts the how UAS may obtain the TFR rule. How to initiate the TFR search and parse the TFR are out of this scope of this pCR. However the return dataformat shall be standardizated. The current FAA TFR has the six catagories as shown in the following table. 

	Space operation
	Special
	Airshow/Sport
	security
	Hazards
	VIP


Search requests can be issued based on TFR centers or States. The following sceenshot shows an all-TFR restriction overview in California in a specific time. Searche can be requested based on TFR centers or States. The following sceenshot shows a all TFR restriction overview in California in a specific time.
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More detailed data can be return by a URL inquiry against a specific NOTAM number. For the NOTOM number 9/1123 for example, the URL inquery format shall be https://tfr.faa.gov/save_pages/detail_9_1123.html. The returned web data can be saved in HTML or XML format and parsed into four elements: NOTAM brief info, Affected area, Operating Restrictions and Others. 

The key element relavent to UAS operation is the return affect area coordinations. See the following picture. 
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3. Conclusions

It is critical to let UAV operator obtain NOTAMs/TFRs for flight planning or in-flight flight restriction notification. The current TR 23.755 does not identify this key issue. 

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.755 V0.6.0.

* * * First Change * * * *

Add Key issue #4: UAV flight restrictions
Airspace is largely static, and published in charts that are updated every few months.  However, so-called Temporary Flight Restrictions (TFRs) or airport closures through Notice to Airmen (NOTAMs) can issue at any time and often become effective immediately.  Even a professional operator of a manned aircraft can find himself violating such TFRs on occasion—a situation that can often be sorted out by direct communication of the operator with ATC.  However, a typical drone operator is not in direct communication in ATC and may not know that his/her operation violates airspace restrictions including TFRs.
Hence, it is required to study the following:

-
what NOTAM/TFR information is essential for UAV

-    How to obtain NOTAM/TFR information

-    How to update new NOTAM/TFR while UAV is in-air

* * * Second Change * * * *

More recently, airspace authorities including the FAA have implemented modern query interfaces that allow automated download of information pertinent to a specific location with a granularity much finer than a state.  These interfaces can be based on RESTful operations.  REST, also known as Representational State Transfer, is a technique in which a client can query a server identified by a base Unified Resource Indicator (URI) through standard HTTP methods including, for example, GET, POST, PUT, PATCH, or DELETE) and in a defined format.  One such defined standardized format is known as Java Object Notation or JSON.  
In this change, we propose the following JSON return parameters. The design of RESTAPI is not in scope of this pCR.
	Properties
	Parameter options

M(andatory), O(ptional)
	Description
	Data Type
	unit
	Precision

	Location


	M
	NOTAM /TFR’s GPS location in terms of Latitude and Longitude

Ex ,KLVK: 

(37°41.60'N, 121°49.22'W)
	DMS

( 
Degrees° minutes'seconds'' N/S,

Degrees°minutes' seconds'' W/E
)
	Float + String
	second

	Radius
	M
	The radius of the  NOTAM/TFRs
EX: [3]
	dict

{“0”: 3, “1”: 4}
	meter
	single digit

	Ceiling
	M
	The ceiling of an  NOTAM/TFRs’ 

Ex: From the surface up to and including 3000 feet AGL
	dict

{“0”: 3000, “1”: 4000}
	feet
	single digit

	datetime
	M
	The effective date of an  NOTAM/TFRs’ 
	datetime
	feet
	single digit

	Floor
	M
	The floor of an NOTAM/TFR in MSL (mean sea Level)

Ex: 400 feet MSL
	dict

{“0”: 400, “1”: 2000}
	feet
	single digit

	Ceiling and floor  Geometry rings
	O
	The  Geometry data for each ceiling and floor ring
	JSON      
  Ex : 

 "geometry": {

     "0” :{

           "rings": [

               [

                  [

                           D°M'S'' N/S,
                           D°M' S' W/E
                  ],[

                           D°M'S'' N/S,

  D°M'S'' N/S,

                  ],

                  …

               ]

            }

        “1” : {

             "rings": [

               [

                  [

                           D°M'S'' N/S,
                           D°M' S' W/E
                  ],[

                           D°M'S'' N/S,

            D°M'S'' N/S,

                  ],

                  …

               ]

          }
}
	Float + String
	second

	exempt
	O
	The exemption of operation in a NOTAM/TFR
	bool
	T/F
	N/A


There are cases where NOTAM/TFRs are not a regular ring boundary or have multiple ring boundary associated to it, so dictionaary data type shall be used for each Radius,ceiling and floor parameter. Proposed geometry JSON format shall be used to represent each boundary. 

The datatime is also an imporant parameter for a UAV operator to know the restriction timestamp. 

There are also times where special operations can be conducted in a NOTAM/TFR zone such as mission critial mission for example camera-equired zone for video capture of a disaster situation such as wildfire. The exempt indication will give the UAV operation of indication if his/her drone is legal to fly in such area.

A UAV shall obtain the above described Aeronautical information from a USS/UTM and follow through a proper operation accordingly such as If a UAV’s onboard GPS data identified that it is indeed in the restricted areas, a non-takeoff or immediate landing operation shall be conducted.
