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1. Introduction
The published FAA Aeronautical information includes but not limited to VFR (virtual flight rules) sectional, Terminal Area chart, IFR enroute, area and planning charts.  If a UAS/drone operates under specific national airspace such as in controlled airspsace Class A, B, C, D, E, and uncontrolled airspace class G, it is important to obation ATC authroization and airport NOTAM and be aware of current TFR in the vicinity. 

Those Aeronautical data can be downloaded free of charge in the format of PDF and Geospatial. UAS/Drone’s location can be matched with those chart using onboard GPS location data. By matching such locations, it makes possible to pinpoint the current airspace the drone is in.

FAA also proive a designated databased for UAS operation under nation security consideration. There are currently four UAS flight restriction data source: national security UAS flight restriction, part-time national securiry UAS flight restrictions, Recreational Flyer fixed sites, FAA UAS facility Map. The following table shows a brief description for each data source.
	Source
	Description

	National security UAS flight restriction
	The FAA, pursuant to Title 14 of the Code of Federal Regulations (CFR) § 99.7, Special security instructions (SSI), has prohibited all UAS flight operations within the airspace defined under NOTAM FDC 7/7282 . Specific locations are described in a table and on the interactive map based on specific area. The TFRs extend from the surface up to 400 feet Above Ground Level (AGL), apply to all types and purposes of UAS flight operations, and remain in effect 24 hours a day, 7 days a week.  

	part-time national securiry UAS flight restrictions
	Partime UAS operation zone

	Recreational Flyer fixed sites
	This dataset represents active recreational flyer fixed sites (commonly referred to as flying fields) that are established by an agreement with the FAA.  The fixed sites depicted here are located in controlled airspace two or more miles from an airport.  At these sites, recreational UAS operations are authorized up to the unmanned aircraft system (UAS) facility map (UASFM) altitudes.  If you fly at the fixed sites depicted in this dataset within controlled airspace, you must adhere to the operating limitations of the agreement, which is available from the fixed site sponsor.



	FAA UAS facility Map
	The UAS Facility Maps are designed to identify permissible altitudes (above ground level) at which UAS, operating under the Small UAS Rule (14 CFR 107), can be authorized to fly within the surface areas of controlled airspace. These altitude parameters, provided by the respective air traffic control facilities, are criteria used to evaluate airspace authorization requests (14 CFR 107.41), submitted via FAA.GOV/UAS. Airspace authorization requests for altitudes in excess of the predetermined map parameters will require a lengthy coordination process. This dataset will be continually updated and expanded to include UAS Facility Maps for all controlled airspace by Fall 2017. This map is not updated in real time. Neither the map nor the information provided herein is guaranteed to be current or accurate. Reliance on this map constitutes neither FAA authorization to operate nor evidence of compliance with applicable aviation regulations in or during enforcement proceedings before the National Transportation Safety Board or any other forum. 




The FAA currently is upgrading LAANC (Low Altitude Authorization and Notification Capability) to enable recreational flyers to obtain automated authorization to controlled airspace. The FAA is committed to quickly implementing LAANC for recreational flyers. The FAA also is exploring upgrades to DroneZone to enable access for recreational flyers.  

FAA provides RESTApi access to against this database.  The following figure shows the national security UAS flight restrictions in Dublin California USA. The blue color area is depicted as a restricted UAS operation zone. 
[image: image1.png]



Data  query URL and the output will appear in the JSON format. Full REST API document explains how data will be returned. (https://developers.arcgis.com/rest/services-reference/query-feature-service-layer-.htm).
The example above is from this query:  https://services6.arcgis.com/ssFJjBXIUyZDrSYZ/arcgis/rest/services/DoD_Mar_13/FeatureServer/0/query?where=1%3D1&outFields=*&geometry=-122.209%2C37.657%2C-121.624%2C37.752&geometryType=esriGeometryEnvelope&inSR=4326&spatialRel=esriSpatialRelIntersects&outSR=4326&f=json
The returned JSON format is:
"features": [

      {

         "attributes": {

            "OBJECTID": 1485,

            "Proponent": "DOJ",

            "Branch": "FEDERAL BUREAU OF PRISONS",

            "Base": "Dublin",

            "Facility": "FCI Dublin Medium",

            "Airspace": "D",

            "Reason": "NATIONAL SECURITY",

            "State": "CA",

            "FAA_ID": "20190613-BOP-FCI Dublin Medium",

            "POC": "Control Center (925) 833-7500",

            "Floor": "Surface",

            "Ceiling": "400' AGL",

            "County": "ALAMEDA",

            "Shape__Area": 0.0000173022776834841,

            "Shape__Length": 0.0167617157579912

         },

         "geometry": {

            "rings": [

               [

                  [

                     -121.899529948796,

                     37.7167494724602

                  ],

                  [

                     -121.899499831784,

                     37.7180005049369

                  ],

                  [

                     -121.899491248781,

                     37.71900569132

                  ],

…

…

               ]

            ]

         }

The returned Geometry data can matched off UAV’s GPS coordication to identify if UAV is currently in a restricted operation zone. 

The following figure depicts a search of FAA UAS Facility map in Dublin California USA. 
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The snippet of returned JSON data is as following; 

{

         "attributes": {

            "OBJECTID": 37339,

            "CEILING": 400,

            "UNIT": "Feet",

            "MAP_EFF": "12/5/2019",

            "LAST_EDIT": "10/11/2017",

            "LATITUDE": 13.424966675,



…

         },

         "geometry": {

            "rings": [

               [

                  [

                     144.766700009979,

                     13.4166333413971

                  ],

                  …
               ]

            ]

2. Reason for Change

Current TR 23.755 does not identify or neither provide available UAV flight map. This pCR proposes to add proposed JSON UAV flight map format in addition to identify UAV’s location mentioned as one of the possible solutions for Key issue #3 UAV location information. 
3. Conclusions

It is important to allow a UAV operator to obtain a flight map for flight planning or in-flight flight restriction notificaiton. 
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.755.
* * * First Change * * * *

The following JSON return parameter of UAV flight map is proposed.


A UAS can retrieve UAS flight map from nearby USS/UTM. The following essential data is important for a UAS to identify the possible legal fly zones and ceiling/floor requirement
	Properties
	Parameter options

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

	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

	Ceiling
	M
	The ceiling of an fly zone
Ex: From the surface up to and including 400 feet AGL
	dict

{“0”: 400, “1”: 100}
	feet
	single digit

	Floor
	M
	The floor of  an fly zone
Ex: 0 feet AGL
	dict

{“0”: 0, “1”: 50}
	feet
	single digit


Returned data may be used for UAV onboard GPS to make decision for any future flight decision, such as flight high/low. 
