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Challenges

+1 Second, +1 Meter
41% ULS

ASR = 16%

Where is the site?
Subsidence

Epoch

1-A

0 to 1000



Two FCC Parts Have Exactly the Same
Accuracy Requirements

*FCC Part 101.21(e)
*FCC Part 101.103(d)(2)(ii)

“The position location of antenna sites shall
be determined to an accuracy of no less than
+1 second in the horizontal dimensions
(latitude and longitude) and £1 meter in the
vertical dimension (ground elevation) with
respect to the National Spacial Reference

»¥ System.”



41% ULS

41% of sites in the ULS database do
not meet the 1 meter elevation

requirement when compared against
the latest USGS NED data base

As of March 2016



16% of ASR coordinates are out of tolerance

Sites Evaluated 196 196
Sites

Granted/Cancelled/Terminated/

Dismantled/No Imagery 51 47
Sites Constructed 145 149
Sites Constructeed in Horizontal

Tolerance 122 125
Sites Constructed out of

Horizontal Tolerance 23 24
Percent of Sites Constructed out

of Horizontal Tolerance 15.86% 16.11%

Tolerance= site observed >100 feet from placement of coordinates in “Google Earth”
4 locations in each of 49 states — 2 locations per evaluator
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Results of Coordinate Errors

From George Kizer e-mail to me on 28 Apr 2016 1436

15 paths of 0 distance (same transmit and receive
coordinates)

9 paths with distance > 0 and < 500 feet
9 paths with distance > 500 and <1100 feet

5 paths with distance > 1000 miles (one due to a
missing coordinate)

88 paths with distance > 100 miles but < 1000 miles

Includes six 100 mile 23 GHz paths and one 900
mile 18 GHz path




17,625 Duplex Paths
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dataset created using Spatial Datalyst Network Viewer (www.spatialdatalyst.com)



dataset created using Spatial Datalyst Network Viewer (www.spatialdatalyst.com)



Cascade Locks, OR
Where is the site
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Subsidence

xyHt Magazine
March 10, 2016

http://www.xyht.com/surveying/subsidence/#sthash.qgqpPF4uZ WIcPKHIh.dpuf
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EPOCH

* The beginning of a distinctive period
in the history of someone or
something
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FAA Accuracy Codes

Horizontal
Code Tolerance

20’
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100’
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% NM
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Vertical

Code
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FAA 1-A Letter

OsA

ONTl\"ERosla\si_ ASSOCIATES
CONSULTING ENGINEERS AND SURVEYORS
Ontiveros & Associates, Inc.
Professional Land Surveyors
404 N. Fortuna Blvd.
Fortuna, CA 95540
707-725-7410

March 25, 2016

Subject: FAA 1-A Survey for U.S. Cellular

Site name & number:  Shelter Cove Repeater (Site #568472)

City, County, State: Humboldt County, CA

Location: Toth Road and Kelly Road near Shelter Cove,

Whitethorn, CA 95589

Coordinates NAD 83:  40° 02’ 01.9034” N
(Center of Tower) 124° 02’ 25.2643" W

All Elevations NAVD 88

Ground Elevation (AMSL): 2029.2 feet

Actual Tower Height (w/o appurtenances): 2089.3 feet AMSL
60.2 feet AGL

Overall Tower Height (w/ appurtenances): 2093.1 feet AMSL

64.0 feet AGL

The differentially corrected coordinates and elevation were determined using Topcon HiPer+ RTK GPS equipment. New
control points were established for this project in which static sessions were performed. The horizontal and vertical
datum’s of said control points were established by utilizing the National Geodetic Survey (NGS) Online Positioning User
Service (OPUS) software program. Radial ties from above said control points were made to the base of the tower and
the top of the tower by electronic total station.

| certify that the ground coordinates and elevation reported hereon are accurate to within the FAA 1-A requirements of
+20 feet horizontal and =3 feet vertical.

2t foler

Kenneth R. J((hnston
CA Professional Land Surveyor #9194
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1-A Letter Additional Data 1

Center of Tower ~
Easting Latitude Longitude Ground EL. I}'
5,990,374.60 | 40° 02' 01.9034" N [124° 02' 25.2643" W

—

-

T L s Datum Used:
- Q8 Horizontal: NAD 83, CA State Plane,
v, Zone 1, U.S. Survey Feet.
3 ) = Epoch: 2010.00
-~ Combined Scale Factor: 0.9998997
. Gamma Angle: -1°20'02"

Center of Tower

Slab EL. =2029.2' :
fs’ ..‘w ~
5‘ ‘ % Vertical: NAVD 88
": - -6." - —y
- ‘s X’ /\
' ‘J

ﬁ" ‘.‘.. s .‘..;-
ONTIVEROS & ASSOCIATES

’
.
~

Self Support Tower Base Measurements:

scale: Not to Scale
CONSULTING ENGINEERS AND SURVEYORS

date: 3/17/2016  Shelter Cove Repeater (Site #568472) 404 N. Fortuna Bivd. » Foriuna, CA 95540

Phone (707) 725-7410
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1-A Letter Additional Data 2

Center of Tower

Northing Easting

Latitude

Longitude

Ground EL.

1,902,273.00 | 5,990,374.60

40° 02' 01.9034" N |124° 02’ 25.2643" W

2029.2

AMSL of top of Concrete
Slab at Center of Tower
EL. =2029.2'

Datum Used:

Horizontal: NAD 83, CA State Plane,
Zone 1, U.S. Survey Feet.

Epoch: 2010.00

Combined Scale Factor: 0.9998997
Gamma Angle: -1°20'02"

Vertical: NAVD 88

Self Support Tower Base Measurements:
scale: Not to Scale

date: 3/17/2016  Shelter Cove Repeater (Site #568472)

ONTIVEROS & ASSOCIATES

INC
CONSULTING ENGINEERS AND SURVEYORS
404 N. Forfuna Bivd. = Forfuna, CA 95540
hone (707) 725-7410




1-A Letter Additional Data 3

Shelter Cove Repeater (Site #568472)

Tower Base Layout



Solutions

 FAA/FCC agree on 1 second, 1 meter

 Determine what accuracy is appropriate?
— Is 1 second required for all frequency bands?
— Is 1 meter required for all frequency bands?

* Should frequency coordinators operate with a
separate accuracy standards?

>y
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Solutions

* Correct database errors to meet FAA/FCC rules
— Fees waived by FCC for corrections?
— What is procedure?

e How are the coordinates and elevation to be determined?
* Coordinate frequencies again?

— Cost?

* All new frequency coordination's must have “verifiable”

coordinate accuracy
— OR frequencies are not guaranteed

* Dithering affected site coordinates to determine effect on

calculated interference
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Final Comments

| have pointed out several challenges which require
further discussion

Solutions — yet to be determined

| have not mentioned the methods and tools for
determining coordinates and elevations which has its
own set of challenges and solutions

| welcome more participants in the WG3 Coordinate
Accuracy subcommittee



