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1. Introduction
While SA6 focuses on application architecture for UAS, it is important to identify the various aerounatical data required for safe UAS operation. A UAV shall receive and recognize airport information either on ground or in-air. A UAV’s operation shall be constrained by the airspace the UAV is flying into. Proper ATC authorization is also necessary when flying near controlled airspace and airports.
2. Reason for Change
At present, an UAV does not have the airport information that allows it to avoid flying into controlled airspace, and may operate in restricted airspace without permission.  As an UAV pilot need not be licensed, they may not even know what restricted airspace is, or how to avoid it.  Technical means to inform a pilot and/or avoid flight into restricted airspace is required.  

The UAV onboard GPS might display its current geolocation, however there is no way to tell which airspace/airport it is flying into. 

Current Key issue#3 address UAV location information. This pCR addresses partial solutions for adding airport data.
3. Conclusions

It is critial to let UAV operator to obtain nearby airport information to avoid any violations resulting in unexpected air traffic in restricted airspace
4. Proposal

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

* * * First Change * * * *

Many different types of aeronautical charts are available in different countries and for different purposes (low/high altitude, visual/instrument flight rules, planning, etc.).  For the operation of small UAVs, of particular relevance are the US sectional charts, as well as the “Low Altitude Authorization and Notification Capability” (“LAANC”) information, which is displayed in the form of a chart on a web browser.  Charts are updated on a comparatively long-term cycle (for example; VFR sectional charts are updated every six months).  For manned aircraft, use of charts that are currently “in force” is required.   

Referring to FIG. 1, shown is an excerpt of a sectional chart centered around Livermore Airport in California.  It should be noted that sectional charts are colored, and the color carries significance. The dashed cycle (approximately 8 miles in diameter) around the airport indicates “Class D” airspace at certain times (when the toward of Livermore airport is open), which can imply that no (manned) aircraft operation is allowed inside this circle below a certain altitude without prior approval by ATC. Historically, the same rule applied to UAVs, which resulted in UAV operation in most parts of Livermore township (to the east/right of Livermore airport) and surrounding areas being illegal.  
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Figure 1 KLVK Airport Sectional chart

There are many important airport specific information such as airport coverage, floor/ceiling (MSL), runway number and radio contact frequency (if it is a towered airport) and etc. Since there is no visual boundary in the sky, obtaining some essential knowledge for a UAV operator to safely fly in the vicinity of a airport should include but not limit to following: 

	Properties
	Parameter options

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

	Location


	M
	Airport center’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 airport 
It may contain multiple radius value due to various 3D airspace division
	dict

{“0”: 3, “1”: 4}
	meter
	single digit

	Ceiling
	M
	The ceiling of an airport in MSL/AGL

Ex: KLVK 2900 meter AGL
	dict

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

	Floor
	M
	The floor of an airport in MSL (mean sea Level)

Ex: KVLK  400 meter MSL
	dict

{“0”: 1000, “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

	Airport Class
	O
	The airport category 

Ex : A, B, C, D, E, G
	Char
	N/A
	N/A

	Runway
	O
	Airport runways’ number/direction in magnetic direction
Ex : runway 10 (100 degree)
	Array of integer

[ 7, 25]
	number
	single digit


The airport GPS location is manatory, which is the key parameter for UAV to idenfiy a airport. 
Radius, ceiling/floor, geometry rings are also mandatory, Default value might be 0 feet for a single radius, ceiling/floor. 

Geometry rings and airport class are optional for wide acceptance since some countries does not use such airport categorization method. However if the airport is indeed using airport classification such as in North America, the dictionary data type of those information may be obtained from USS/UTM or free of charge from FAA. How to obtain/parse such data is out of scope of pCR. 

The runway number might also be optional. However it can be a good indicator where planes will takeoff/land and flight patterns. This data can be used to enhance the visualizaiton of a UAV’s potential in-flight traffic with other airplanes.
There are times airport airspace boundary is expresed by multiple irregualar ring boundaries. For example, SFO airport is a Class B(ravo) airport, as shown in Figure 2 below :
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The SFO sectional chart has multiple (irregular) rings around it. In cases like this, Radius, ceiling, floor, and geometry rings will have seperated values associated with ring. That is why dictionary of data for each parameter is necessary to match each paramter.
To express each ring, a JSON format is widely deployed. The proposed JSON format example for SFO is shown below :

  "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,

                  ],

                  …

               ]

          }
}

The key “0” and “1” represents each boundary, which also points to the same boundary key in Radius, Ceiling and floor. 

All of the data is readily available from FAA offical data. 
