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Executive Summary

Comsearch performed a series of Radio Frequency (RF) tests and measurements on behalf of the
WMTS Coalition (“the Coalition) in the Alexandria, VA area within the vicinity of the INOVA
Mount Vernon Hospital. The purpose of these measurements was to determine path loss values
related to building losses, and to a lesser extent losses due to land clutter (foliage, buildings,
man-made obstructions, etc). The tests were also performed to determine potential for
interference into the GE Healthcare Systems (“GEHC”) WMTS system in an attempt to
characterize external interference into an installed and operative WMTS system. Comsearch
worked with GEHC to identify candidate test sites and develop the test plan. In addition, we
worked with GEHC to conduct the measurements, with GEHC taking independent measurement
within the WMTS system.

The measurements were conducted by establishing a test transmit signal at nine locations
between 338m and 2836m from the hospital. The locations were selected based upon access and
the ability to see the hospital. Comsearch set up a spectrum analyzer at specific locations in the
hospital close to WMTS receive antennas to capture receive signal level as close to the WMTS
receive antenna as practical. The measurement results include line-of-sight profiles from each
location to the hospital at the height within the hospital of the WMTS antennas. The test
transmit signals included both CW and modulated waveforms that simulate typical transmissions
from unlicensed devices.

The results indicated that path loss values could be measured that were between 0.2dB and 9.85
dB of calculated free space loss. In addition, when taken in conjunction with independent
measurements performed by GEHC that it was possible to establish signals that could interfere
with the WMTS system.
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SECTION 1

INTRODUCTION AND BACKGROUND

1.1 Introduction

Radio frequency tests and measurements were performed on behalf of the WMTS Coalition (“the
Coalition”) in the Alexandria, VA area within the vicinity of the Innova Mount Vernon
Hospital. Comsearch worked with GE Healthcare Systems (“GEHC”) to identify candidate test
sites and develop the test plan. In addition, we worked with GEHC to conduct the
measurements.

The purpose of these measurements was to determine path loss values related to building losses,
and to a lesser extent losses due to land clutter (foliage, buildings, man-made obstructions, etc).

Additionally, the tests were performed to determine potential interference into the GE Healthcare
Systems WMTS system.

1.2 Background

Innova Mount Vernon is currently operating using frequencies in the WMTS Band, 608-614
MHz. This system is operational and has been for some time.

Comsearch has been tasked to perform path loss measurements and interference testing to
determine the impact of adjacent transmitter systems operating in the same band.

GE Healthcare Systems was issued a Special Temporary Authority (STA) for this test under the
call sign WI9XAF. This report documents the results of the field measurements.
1.3 Constraints
The analysis in this report is based on the following assumptions and constraints:
e The WMTS system being tested will not interfere with existing hospital operations.

e The WMTS system will be operational in a “test mode” simulating normal operating
conditions.

e The test transmitter will generate power levels in accordance with FCC regulations. For
each test site, Height Above Average Terrain (HAAT) will be determined and then
referenced to a chart which indicates maximum permitted radiated power for that specific
HAAT.
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Test sites in the area surrounding the hospital were selected to simulate various levels of
path loss.

Signal level measurements from inside the hospital will be measured in easily accessible
areas, and not cause interruptions to hospital operations.
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SECTION 2

TEST PROCEDURE

2.1 Test Equipment

To generate the required signals for the test, a Rohde & Schwarz SMBV100A Vector Signal
Generator was used. This signal generator allows for the generation of radio frequency (RF) test
signals in either Continuous Wave (CW) or modulated modes. The test set is capable of
generating up to +22 dBm. Prior to the on-site testing, a calibrated power meter was used to
measure the output of the signal generator to ensure that the displayed power level on the signal
generator matched the actual power level at the generator RF port.

The antenna used to transmit the signals generated by the R&S VSG was a Katherine-Scala CL-
1469B. This antenna provides a nominal 10 dB of gain at 470-862 MHz. The antenna was
mounted on a tripod to facilitate a centerline of 9 feet (2.7 meters) above ground level (AGL).
Signal polarity for all tests was vertical.

The antenna for the spectrum analyzer test set used in the hospital was a Shure PA805SWB. This

is a wide-band, log periodic style antenna with a nominal gain of 6.5 dBi in the frequency range
of 470-952 MHz. The antenna was oriented so that it was vertically polarized.
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2.2 Calibration

Figure 2.2-1 is the block diagram of the spectrum analyzer test set. All test equipment used was
allowed a proper warm-up period prior to calibration. The calibrated reference signal (-40dBm)
from the signal generator was then injected into the end of the coaxial cable of the test set at the
point which normally connects to the test antenna. An Agilent FieldFox spectrum analyzer then
measured the reference test signal level after passing through the test set. Upon completion of the
calibration process, a known reference level was obtained for the measurements which
correspond to a given set of spectrum analyzer display readings. Figure 2.2-2 shows the spectrum
photograph of the described calibration procedure employed during the band sweep
measurements.

The following formula is used to transform the measured signal level as read on the

spectrum analyzer display (dBm) to an isotropic reference signal level (dBm;) as seen at the
point of test:

dBm; = LI-GA
Where: dBm; = Isotropic level in dBm
LI = Level (dBm) of injected signal
GA = Testantenna gain
at 610 MHz: dBm; = -60dBm-6.5dB

= -66.5dBm,

In this instance, the spectrum analyzer displayed measured signal level of -60 dBm, equates to an
injected signal level of -60 dBm and represents an isotropic level of -66.5 dBm,
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Shure Wide-Band
Log Periodic Test Antenna
(+6.5 dBi Gain)
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Calibration Signal Signal Generator ]
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Agilent FieldFox
30kHz-18GHz
Spectrum Analyzer

Figure 2.2-1 600 MHz Receive Test Equipment
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2.3 Methodology

The purpose of these RF measurements is to show potential interference into WMTS (Wireless
Medical Telemetry Systems) operations used by the hospital (INOVA Mt Vernon) from a
transmitter operating in the WMTS frequencies of 608 to 614 MHz. GE had setup up a separate
test network of four transmitters simulating devices used in actual operation at the hospital.

A potential interfering source was produced by setting up a test transmitter (Rohde & Schwarz
SMBV100A) for use in the in the WMTS band. The test transmitter was set to frequencies
designated by GE to ensure non-interference into existing WMTS operational frequencies at the
hospital. The transmitter was connected to a directional antenna (Kathrein Scala CL-1469 B)
with centerline of 9 feet above ground and pointed toward the hospital from each test point. At
each test point the HAAT was calculated. Using the calculated HAAT, power density
restrictions (FCC 14-144 para.42) and separation distance restrictions (FCC 14-144 para.112)
power levels for the test transmitter were calculated for a 6 MHz modulated carrier. These
power levels were then translated into values for a 100 kHz modulated carrier and then used to
set the RF power level at the signal generator (see table below).

EIRP (dBm) TX Power (dBm) (minus | Cable Loss Conducted Power at Signal
in 6MHz | in 100kHz antenna gain) (dB) Generator (dBm)
16 -1.404 -11.404 1.47 -9.93
20 2.596 -7.404 1.47 -5.93
24 6.596 -3.404 1.47 -1.93
28 10.596 0.596 1.47 2.07
32 14.596 4.596 1.47 6.07
36 18.596 8.596 1.47 10.07

The transmitter was powered up using a CW (carrier wave) signal at the frequency of 610.2000
MHz. The signal at 610.200 MHz was used because this was outside of the test signals used by
the GE test network and would not be masked and therefore visible when powered on. RF
measurements were performed inside the hospital using the receive test set describe in section
2.1 of the test signal which is external to the WMTS system used by the hospital as well as a RF
monitoring unit (CRFS RF Eye Node) placed upon the rooftop of the hospital. Concurrently
separate RF measurements were conducted by GE using the WMTS distributed antenna system
installed in the hospital (GE is preparing a separate report for this effort). Upon direction from
the GE team the CW signal was powered off and the transmitter was reconfigured to transmit a
modulated (802.x — 64 QAM) 100 kHz signal at 610.200 kHz. The signal was powered on and
RF measurements were then conducted of this test signal as previously described both external
and internal to the hospital’s WMTS system. Again upon direction from the GE team the
modulated signal was powered off the transmitter was reconfigured to transmit a modulated
(802.x — 64 QAM) 100 kHz signal at 610.3375 kHz. The signal at 610.3375 MHz was used as it
overlaid the test signals used the GE test network. Once again the signal was powered on and RF
measurements were then conducted of this test signal as previously described both external and
internal to the hospital’s WMTS system. This process was repeated for each test point.
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SECTION 3

Data Presentation

The following section contains street maps, aerial maps, and spectrum photographs pertaining to
each test site location.

3.0 Hospital Site

Figure 3.0-1 Street map of the Hospital location

Figure 3.0-2 Aerial photograph of the Hospital location

Figure 3.0-3 Street map of the Hospital and transmitter locations

Figure 3.0-4 Aerial photograph of the Hospital and transmitter locations

Figure 3.0-5 Street map of the Hospital and close-in transmitter locations
Figure 3.0-6 Aerial photograph f the Hospital and close-in transmitter locations

3.1 Transmitter Site 1

Figure 3.1-1 Street map of the transmitter location

Figure 3.1-2 Aerial photograph of the transmitter location

Figure 3.1-3 through Figure 3.1-5 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

Figure 3.1-6 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #1 location

Figure 3.1-7 through Figure 3.1-11 RF spectrum photographs

3.2 Transmitter Site 2

Figure 3.2-1 Street map of the transmitter location

Figure 3.2-2 Aerial photograph of the transmitter location

Figure 3.2-3 through Figure 3.2-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

Figure 3.2-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #2 location

Figure 3.2-8 through Figure 3.2-12 RF spectrum photographs

3.3 Transmitter Site 4

Figure 3.3-1 Street map of the transmitter location

Figure 3.3-2 Aerial photograph of the transmitter location

Figure 3.3-3 through Figure 3.3-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

Figure 3.3-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4 location

Figure 3.3-8 through Figure 3.3-10 RF spectrum photographs

3.4 Transmitter Site 4a

Figure 3.4-1 Street map of the transmitter location

Figure 3.4-3 through Figure 3.4-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

Figure 3.4-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4a location
Figure 3.4-8 RF spectrum photograph
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3.5

3.6

3.7

3.8

3.9

Transmitter Site 4b

e  Figure 3.5-1 Street map of the transmitter location

e Figure 3.5-2 Aerial photograph of the transmitter location

e Figure 3.5-3 through Figure 3.5-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

e Figure 3.5-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4b location

e Figure 3.5-8 through Figure 3.5-11 RF spectrum photographs

Transmitter Site 4c

e  Figure 3.6-1 Street map of the transmitter location

e  Figure 3.6-2 Aerial photograph of the transmitter location

e Figure 3.6-3 through Figure 3.6-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

e Figure 3.6-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4c location

e Figure 3.6-8 through Figure 3.6-11 RF spectrum photographs

Transmitter Site 4d

e  Figure 3.7-1 Street map of the transmitter location

e  Figure 3.7-2 Aerial photograph of the transmitter location

e Figure 3.7-3 through Figure 3.7-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

e  Figure 3.7-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4d location

e Figure 3.7-8 through Figure 3.7-11 RF spectrum photographs

Transmitter Site 4e

e  Figure 3.8-1 Street map of the transmitter location

e Figure 3.8-2 Aerial photograph of the transmitter location

e Figure 3.8-3 through Figure 3.8-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

e Figure 3.8-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #4e location

e Figure 3.8-8 through Figure 3.8-11 RF spectrum photographs

Transmitter Site 5

e  Figure 3.9-1 Street map of the transmitter location

e Figure 3.9-2 Aerial photograph of the transmitter location

e Figure 3.9-3 through Figure 3.9-6 Path views from transmitter test site location towards Inova Mount
Vernon Hospital and reverse

e Figure 3.9-7 Receive Test Set in Inova Mount Vernon Hospital for Transmitter Site #5 location

e Figure 3.9-8 through Figure 3.9-11 RF spectrum photographs

Page 16



™M DELORME Topo North America™ 9

Tost Site 24a
]

s
Test Site #de
s

Data use subject to license S | i m
® Del.orme, Topo North Amenca™ 9 :'i 0 100 200 300 400 500
www delorme.com MN (10.8° W) Data Zoom 16-0

Figure 3.0-1 — Street Map — Hospital Location Page 17



uoleao
7 [eydsoH — deN [euaY — 2-0°'€ 3nb
nbiy

,:. H

S E1dsor s

- E- -4 -




Figure 3.0-3 — Street Map — Test Site Locations Page 19



SUOIeI0T IS 1sa1 — dey [eusy — #-0°E ainbi4

o o L1 B S9
.N#m:w # 91IS 1591

¥

_m:ﬂon.mm.

Uvu m:m ﬂmwh

“ /

L

(g Bun® Op# B_ml..;m:

o . £
o KeppN

(& Onw‘0\/

o .
.n.v. ,
.rv
x(

<.
b_caEEoop

U8 AD
O?/@UC .\r\

st

10113y 32

f -a _ = o kml QU;‘,.)
o4
m&_m:w 1S9




"™ DELORME Topo North America™ 9

300 Meters

400 Meters
7
S D) \’04/

RS \/i /
e

Data use subject to license. *

0

® Delorme, Topo North Amenca™ 9 0 140 280 420 560 700

i
www delorme.com MN (10.8° W) Data Zoom 15-5

Figure 3.0-5 — Street Map — Close in Test Site Locations Page 21



SUOINL207 8IS 1S9 Ul 8s0|D — de|A [ellaY — 9-0°E aInbi

o ] - ) 7
5 &4 9]1S 158
UEBE.JID00) 1 - @ W ERVST \f

Z#.91IS ﬁ.mm\

By#:31IS 1S9

(ophione A4 W o~ " <\

v o “ A
v _. W Ay 211SKSa L

-3




"™ DELORME Topo North America™ 9

M

r{
J
n
%
-~

s

Site #2

V.

N NS

Data use subject 1o license * a
© Delorme, Topo North Amenca™ 9 5

\ 0 40 80 120 160 200 240
www.delorme.com MN (10.8° W) Data Zoom 17-0

Figure 3.1-1 — Street Map — Test Site #1 Transmitter Location Page 23



vz abed
UOI1BI0T JanIwsueI] T# 9MS 1591 — deN [eusy — 2-1°¢ ainbiq

/ B
] Ve
¥
=110 .J_:vbfa.rd
~~ \

L# 91SSa |

/

{




Gz abed

T# 91IS 1591 WoJ) [e1dsoH UoulaA UNOJA BAOU| PJeMO]) MIIA — £-T°€ ainbi




9¢ abed

looy} .G |end
" 1dSOH UOUJaA
un
OJAl BAOU| 8pISuUl WO T# 9IS 1S91
I PJeMO) MBIA —
IN—-T°€ 8inbi4




12 abed

Wo0Z - 1004 ,,G [eNdSOH UOUISA JUNOJN BAOU| 8PISUI WO T# 1S 1581 PJemol MaIA — G-T°¢ ainbi4




8¢ abed

T# 91IS 1S9 10} — WOOJ J01I=91Xa J100]) Em UO |e)IdSOH UOUJBA I BAOU| UI 18S 1S9 9A1828Y — 9-T'E a4nbi4




WIBSAS 1591 S1IAM "3T9 8yl Aq paretauab si usas eubis usdelpy ;310N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dH13 Janiwsuel |
wgp 28'S0T- anjeA a1doajost — T x| (ZHIN 002'0T9) WP Z€'66- 193] Paplodal abessny
T# 911S 1S9 |9A9] 19241S 8yl WOy sia1aw gse Ajgrewxoidde wooJ J101181Xd 100|) ;S UO Patedo| JazAjeur wnaoads

[eubis MA\D MG zHY 0T 1e aanded JazAjeue winioads — T# 81S 1591 — /-T°€ ainbi4

(syd TOF) SW O'ZTE dmg ZHA 000°T AAEA# ZHA DO'OT ANE S2d#
ZH 0000°005 Ueds ZHI 0002 0TS J=gUal

HO=2l
ZH 00002 0TS STl ¢

T Ry Y L T i Iy R PR T Iuprpiy [
PR R Y L T i Iy [ PR i Iepsprepig F
P L L e e L L L T e
COODOOMOOO000000o0000O0n0000000000N00000000000000000000000n00dtpooooo| b

e e ek B e e e e B L EEELEEN EEELE
B L T T )

3P 0 UaR7# LigP 00°0E- 42 ¥5
lrld &1-CT £ ST0C UEL L0
FOOTOTES AN (NS "¢/ 166N salbojouyps] 34Bisis




0¢ abeyd

(wgp £6°6- 0118s J0JeIaUdD) [eubIS) WGP O T- Y13 Jeniwsuel |
T JoIeN (ZHIN 002'0T9) WGP 06- [9A3] PaPI0dal WNWIXeN
T# 911S 1S9 |9A3] 183.11S 8y} Wod) siv1sw 8¢ Ajarewixoidde doyoos uo payedo] J01UOA wna1ads
doyoos wouy ainded winioads — T# 9IS 1591 — 8-T'€ a4nbi-

ZHIN
019 : 0'Z19 019 0019

wgp 06-
ZHIN 00C°0T9

3eag

e 015 i)




WIASAS 1591 S1IAM "3T9 8yl Aq palretauab sI usas eubis usdelpy ;310N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dH13 Janiwsuel |
wigp 8TT-- anfeA oldonosi — T JaxelA (ZHIN 002°0T9) Wdp G TTT- [9A3] paplodal abelany
T# 911S 1S9 |9A9] 19241S 8yl W0y sia1aw gse Ajgrewxoldde wooJ J101181Xd 100|) ;S UO Pajedo| JazAjeue wnuoads

(Mg zH 00T) [euBls payeinpow AGY ZHY 0T ¥e anided JazAjeue wniyoads — T4 s)S 1591 — 6-T°€ 2Inbid

(syd TOF) SW 0009 dmg ZHA 000°T AAEA# ZHA DO'OT ANE S2d#
ZH 0000°005 Ueds ZHI 0002 0TS J=gUal

HO=2l
ZH 00002 0TS STl ¢

COODOOMOOO00000OoO000Oon0000000000N 0000000000000 gooooongoonooalioooooo| b
B e Y L T Iy I N T Iur g [
e e Y L L T Iy I R I Iuprpiy
B L L P R LL L e P LT PR PSR 3

P L L e e L L L T e

AP 0 YU=RvE wigp 00°0E- Joy 75
lld SF 212 STOC HEL L0

FOOTOTES AN (NS "¢/ 166N salbojouyps] 34Bisis




WIBSAS 1591 S1IAM "3T9 8yl Aq paretauab sI usas eubis usdelpy ;310N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp 8'€2T— anjeA o1doajost — z IaxIelN (ZHIN GZE€0T9) WGP € LTT- [9A3] Papiodal sbelany
T# 911S 1S9 |9Ad] 19311S 8Y) W04y sio1ew 8e€ Ajarewixoidde woou J01181X3 00|} ;S UO Patedo| JazAjeur wnuoads

(Mg zH 00T) [euBis pateinpow MGy zH3 0T Je aamided JozAjeue wnioads — T4 8NS 1591 — OT-T°E 2B

(syd TOF) SW O0'EQ dmg ZHA 000°T AAEA# ZHA DO'OT ANE S2d#
ZH 0000°005 Ueds ZHI 0002 0TS J=gUal

Lgp 2 ATT- ZHI DSLEE'OTS 2l
g +'6TT- ZH 00002 0T STl

COODOOMOOO000000oC0000O0n0000000000N00000000000000000000000n00oMoooooo| b
B e O L T B e B T Eepprp K R
B L L P R L T e L LT PP LT
B e O L T B e T Ieuprp i, |
B L LT P R L T e R L LLr LT T PP L 3

AP 0 YU=RvE wigp 00°0E- Joy 75
lld 6E: <& STOC HED L0

FOOTOTES AN (NS "¢/ 166N salbojouyps] 34Bisis




J3111ed ZH A 9 Joj MWl ASd a8yl aAoge wgp 98°ZT SI SIYL — (Wgp £6'2+ 01 18s Jojelsus9 [eubls) wdp 91" TT+ 4413 Janiwsuel |
wgp £:80T— anjeA a1donost — z JoxJel (zZHIN GZEE°0T9) wgdp 8 TOT- |9A3] pap102al abelany
T# 9)S 1591 [9A9] 133.1S BU) W04 sIa1ow 8eE Ajarewixoldde Woos J01181Xa 100} ,G UO paledo] JazAjeue wnioads

(Mg zH 00T) [eubis pateinpow MGy zH3 0T Je aamided JazAjeue wnioads — T4 8NS 1591 — TT-T°E 2B

(syd TOF) SW O0'EQ dmg ZHA 000°T AAEA# ZHA DO'OT ANE S2d#
ZH 0000°005 Ueds ZHI 0002 0TS J=gUal

Ligp 5 T0T- ZHI DSLEE'OTS 2l
wgPe 0'6eTT- ZH 00002 0T STl

[
[
[
1
1
[

o
[
[
[
1
1
[

o
[
[
[
[

B L LT P R LT N L LT FET Y PP PEEEEE 3
P T e Y L I Iy [ PR e Ieusprpiy U R

B L LT P R L e L L TR Y PP R
COODOOMOOO000000o0000O0n0000000000N 0000000000000 g0ooonngoonooalioooooo| b

P B L L L L Ty I R

3P 0 UaR7# LigP 00°0E- 42 ¥5
lnld < L2 E STOC UEL L0
FOOTOTES AN (NS "¢/ 166N salbojouyps] 34Bisis




™ DELORME Topo North America™ 9

Data use subject to license, * \
© Del.orme. Topo North America™ 9 1

ft

| 0 40 80 120 160 200 240
www.delorme.com MN (10.8° W) Data Zoom 17-0

Figure 3.2-1 — Street Map — Test Site #2 Transmitter Location Page 34



UOI1RI0T JaNIWsSuURI] Z# 9IS 1S9 — de|N ey — g-z's ainbiq

/ -l

5 § QO
Ulies u_:CC.rJ

{1~

:
; * . =
L# m:m\;mm» ' w)

m.“,..
3




9¢ abed

Z# 911S 1591 WOJJ [edSoH UouJa A UNOIA BAOU| PIEMO) MBIA — €-2°S 8Inbi




L€ abed

WO00Z - Z# 9IS 1591 WOJJ [edSoH UOUISA JUNOA BAOU| PJEAMO) MBIA — #-2°E ainBi4




8¢ abied

19
Nwisuel | — g# 9)S 1591~ G-'€ aInbi4




6¢ abed

looy} .G |end
;,G [HdSOH UOUIBA
un
O BAOU| 9pISUl WOUJ Z# 9IS 1591
I PJeAO] MBI —
IA—9-2'€ ainbi4




0F abed

C# 911S 1S9 10) — WOO0J J01I91Xa 100]) Em UO |e)IdSOH UOUJBA I BAOU| UI 18S 1581 9A1828Y — /-2'S a4nbi4




WalSAS 1581 S1IAM ‘39 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(Wwgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp g'L0T- anfeA oidonost — T JaxIeA (ZHIN 002°0T9) Wdp 2'00T- [9A3] paplodal abelany
Z# 911S 1S9 |9A9] 19241S 3U1 W) sJv1sw 2 GE Ajdrewixoldde wood J101181Xd 100|) ;S UO Patedo| JazAjeur wnaoads

[eubis MA\D M zZHY 0T 1e aanided JazAjeue winioads — g# 811S 1591 — 8-2°€ ainbi4

(=d TOF) W 00'H0 dns ZHA 000°T ANEA# ZHA O0°OT ANE 59
ZH3 0000'005 Ueds ZHI 0002079 JsqUan

LWEP TFTT- ZHI DSLEE'0TS el
Ligp £ '00T- IHWW 0000072 2Tl

B e e L T B e B T Eepprp iy, |
B e N L T e R N T Ieuprp ] |

P L L e e L L L T e
B L L L L LT TPy

P L L e e L L L T e
CODOOO0oOOO000L0000D000DO00000000000O00000000000000000000000000

3P 0 UaR7# WP 00'0E- 42 ¥5
lrld TS0+ STOZ WL 20
FOOTOTES AW (NS "¢/ TE6MN (Salbojouos] Jybisis




2 abed

(wgp €6'6- 03 18s Jorelauas) [eubis) wdp 0y T- dY13 Janiwsuel |
T JoeN (ZHIN 002°0T9) WP 06- [9A3] PaPI0Ial WNWIXeN
Z# 911S 1S9 |9A9] 19241S ay] W0y s1a1aw /Ge Ajdrewinxoldde doyoos uo payedo] JouoN wnioads
doyoos wouy ainyded winioads — z# 9IS 1591 — 6-2'€ 24nbi-

0'+15 . 0'Zrg

wgp 06-
ZHIW 00C'0T9




WIBSAS 1591 S1IAM "3T9 8yl Aq paretauab sI usas eubis usdelpy ;310N
(Wwgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp G'8TT- anfeA oldonost — T Jax BN (ZHIN 002°0T9) WP 0°ZTT- [9A3] paplodal abelany
Z# 911S 1S9 |9A9] 198.11S 3Y) W04y si1sw 2 GE Ajdrewixoldde wood J101181Xd 100|) ;S UO Patedo| JazAjeur wnuoads

(Mg zH 00T) [eubis pateinpow MGy zH 0T Je aamide JazAjeue wnioads — g4 aNS 1591 — 0T-2'€ d.nbi4

(syd TOF) SW 00°EQ dwvg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

WEp L FTT- ZHI DSLEE'OTS 2l
Wgp 0°=TT- ZH 00002 0TS 2Tl

B e Y L T Iy I N T Iur g [
B e e L T B e B T Iu ey
B L L P R T L LT FREPPFY PP ST 3
B e T o

P L L e e L L T e

(= SRR AnE wigp 00°0E- 494 75
l+ld OT-£0:F STOZ WED 20

FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




WIBSAS 1591 S1IAM "3T9 8yl Aq paretauab sI usas eubis usdelpy ;310N
(Wwgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp £'9TT- anfeA oidonost — g JaelN (ZHIN GZE€'0T9) Wdp 2'0TT- 193] Papiodal abessny
Z# 911S 1S9 |9A9] 19241S ay] W04y siv18w 2 GE Ajdrewixoldde wooJ J101181Xd 100|) ;S UO Patedo| JazAjeur wnuoads

(Mg zH 00T) [eubis pateinpow MGy zH 0T Je aamided JazAjeue wnioads — g4 aNs 1591 — TT-2'€ 9.nbid

(syd TOF) 5W 006G dwmg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Ligp 20T T- ZHI DSLEE'OTS 2l
Lgp 9'6TT- ZH 00002 0TS 2Tl

[
[
[
1
1
[

o
[
[
[
1

COODOOMOOO000LOOoCO00GOon000LO000000M 0000000000000 000000000onoodhnooooo| b
B L L e P R L L LT Py Y e

B e N L T e e R T Iupry ey [
P L L e e L L L T e

B e R T ]

B B R L T e e e L s |

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld 92 £+ STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




J8111ed ZHIAl 9 10§ M| ASd 8y} dA0qe Wgp 98°2T SI SIYL — (Wgp £6°Z+ 01 18S J0jeIaudD) [eubIS) Wgp 97 TT+ dY13 Janiwsuel |
wgp €'60T— anjeA o1doajost — z 1IN (ZHIN GZE€0T9) WGP 8'20T- [9A3] Papiodal sbelany
Z# 911S 1S9 |9A9] 19241S 3U1 W) sJv1sw 2 GE Ajdrewixoldde wood J101181Xd 100|) ;S UO Patedo| JazAjeur wnuoads

(Mg zH 00T) [eubis pateinpow AGY zH 0T Je aamided JazAjeue wnioads — g4 aNS 1591 — ZT-2°€ 2.nbi4

(syd TOF) SW 00T dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Ligp 520t ZHI DSLEE'OTS 2l
Ligp 5'6TT- ZH 00002 0TS 2Tl

COODOOMOOO000LOOoCoo0GOon000L000000M 0000000000000 000o0000noonoodoooooo| b
PEEEET Ty Y E I Iy P R L T e e
B L LT T e T L LT e e L ]
B e Y L T I I N T Iupr ey R
B R LT, EEE T o

P L L e e L L L T e

(= SRR AnE wigp 00°0E- 494 75
l+ld <02 F STOZ HWED 20

FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




"W DELORME

Topo North America™ 9

X

el
5 Test Site #4c
i
N
4 \
h msm§$
Test Site #4b |\ i
\ /
\ /
\\ ‘A ///
|
|
=il
=
Data use subject 1o license. * ft
™ ‘L'- - et
® Delorme. Topo North Amenca™ 9 v\ 120 160 200 240
www.delorme.com MN (10.8° W) Data Zoom 17-0

Figure 3.3-1 — Street Map — Test Site #4 Transmitter Location

Page 46



Ly 9bed

UOI11RI0T JaNIWsuURI] # aNIS 1S9 — de|N ey — 2-£°¢ ainbiq

-

b# 9}S 1S8.1




8t abed

p# 911S 1591 WO4J [endSOH UOUIBA JUNOIA BAOU| PIeMO) MBIA — £-°€ ainbi




61 abed

W00Z - ## 81IS 1S9 WOJ) [elldSoH UOUISA JUNOA BAOU| PJEMO) MBIA — #-£°€ ainBi4




|

T

Figure 3.3-5 —Test Site #4 — Transmitter

Page 50



16 abed

100]4 ;9 [eNdSOH UOUI3/ JUNOJA BAOUJ 3PISUI WOJJ p# 81IS 1591 PAEMO) MBIA — 9-€°€ aInbi4




26 abed

# 911G 1591 10} — Aemjey JOLIBIX3 J00}4 ;9 UO [e)dSOH UOUISA JA BAOU| UL 189S 1S3 | 3AI808Y — /-£'€ 8nbi4




WASAS 1591 S1IAM ‘3O ay1 Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp 8%°00T- anjeA o1doaiost — T a3\ (ZHIN 002'0T9) WP 86'16- 193] Papiodal abessny
b# 911S 1S9 [9A9] 133.1S B} WOl sIalaw 8eE Ajarewixoidde Aemfey Jo1Ia1xa J0O[4 ;9 UO Pajedo] JazAfeue wnijoads
[eubis M\D MG zHY 0T 1e ainded JazAjeue winioads — y# 811S 1591 — 8-£°¢ ainbi4

(syd TOF) SW 0009 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Lgp 66T T- ZHI DSLEE'OTS 2l
L3P 86 +6- ZH 00002 0TS 2Tl

R N Y L T Iy [ R T Reupe) Sy R
B L LT T R LT e L L LT FETEEFY PP SRR
B L LT LR EY EEEEEEEY

P L L e e L L L T e
B T e e e T e I T

R LEl LT L L LT PR P

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lrld £ Fbe b STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




G abed

(wgp £6°6- 0118s J0JeIaUdD) [eubIS) WGP O T- Y13 Jeniwsuel |
T JaXIelN (ZHIN 002°0T9) Wdp G'18- [9A8] PapI0dal WNWIXBIA
¥# 911S 1591 |9A8] 199415 a1 WoJ) sia1aw gse Ajarewinxoidde doloos uo paeao] JouuoN wnioads
doyoos wouy ainded wnioads — y# 9IS 1591 — 6-°€ 24nbi-

0ETe oore

wap §'v8-
ZH 00C'0T9

L m_ _n_

3|e3%

st | Bl



WalSAS 1581 S1IAM ‘3O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(Wwgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp G¥TT- anfeA oldonost — g JaxelN (ZHIN GLE€'0T9) wdp 0'80T- 19A3] Paplodal abessny
v# 911S 1S9 |9A9] 19241S ay] Wl s1a1aw gse Ajarewixoldde Aemjjey J01181xa 100|4 (9 UO PaYe0] lazAjeue wnuoads
(Mg zHX 00T) [eubis pareinpow AMGY zZHX 0T Te ainlded JazAeue wnijoads — p# 8)IS 1591 — 0T-€°¢ a.nbi

(sd TOF) 5W 0050 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

L3P 0°80T- ZHI DSLEE'OTS 2l
LWgp S'ETT- ZH 00002 0TS 2Tl

[
[
[
1
1
[

o
[
[
[
1
1
[

B L LT T e L L LT e e Y ]
PR R Y L T i Iy [ PR i Iepsprepig F
B L L T R L T e R L LLr LT T PP F R

B R R L T E E e B e L L

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld TE &b+ STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




N (108" W)

Figure 3.4-1 — Street Map — Test Site #4a Transmitter Location Page 56




01120 JaNIWsSuURI] ey# 8IS 1591 — de\ [ellsy — Z-#°S a4nbi-

Ny O
> r
Yoy

Ul Jes J_::@.

Ty L

)
14
.
©
C
0
o




8G abed

ep# 911S 1591 WOJY [eIdSOH UoUIaA JUNOIA BAOU| PJEMO) MBIA — £-7'E 8inbBiH




66 abed

WO00Z - By# alIS 1591 WOoJJ [211dSOH UouJa/\ JUNOIA BAOU| PIeMO) MIIA — -7 81nbi-




09 abed

19
Niwsuel | —ey# a)S 1591~ G-i°€ ainbi4




19 abed

100]} ;G [ENASOH UOUISA JUNO BAOU] 3PISUI LLOJJ BY# 8IS 1S3 | PAEMO} MBIA — 9-4°€ 8B4

M

v ]




29 abed

ep# 9IS 159 10
I 1 — Aem|ey Jo
1191X8 10
Ol4 .G UO [endSOH UOUJBA 1A BA
ou| U1 19S 158
I 1 9AIR03Y — /¥
. L-¥'€ 8inb1

y




€9 abed

"911S 159} SIY} J0J PAALS 10U 8J9M SIUBWIAINSEAA WiNI30ads apisul

(wgp £6°6- 0118s J0JeIaUD) [eubIS) WGP O T- Y13 Jeniwsuel |
T JaXIeIN (ZHIN 002°0T9) Wdp G'Z8— [9A3] PapJ0das WnWixe\
ei# 9IS 1591 |9A3] 19815 ) WU} Sia1aw THE Ajerewixoidde doyyoold uo pajedo| JoNUOA wnioads
doyoos wouy ainided winioads — ey# 81IS 1591 — 6-7'E a4nbi

ZHI
0'$19 ) 0'ZI9 0'T19

wgp 9'¢8-
ZHW 00C¢°0T9

LU m _n_

3|eag

o (| (5] | e wnujaads ﬁ




"™ DELORME

Topo North America™ 9

~

5

Oy ONV

Test Site #4a

Data use subject 1o license * Wd ft
© Del.orme. Topo North Amenca™ 9 ‘_‘ 0 40 80 120 180 200 240
www.delorme.com MN (10.8° W)

Data Zoom 170

Figure 3.5-1 — Street Map — Test Site #4b Transmitter Location Page 64



UOIEI0™ JSNILISUEL L Q# 8)IS 1S9 L — de|A [eLIY — 2-G'€ aInbi4

Qia
»

ULLBZIN ::. q

N,

Holland«Rd




99 abed

Qi7# 9IS 1591 WOJJ [eNdSOH UouIaA UNOIA BAOU| PJEMO) MBIA — £-G'€ 8Inbi




19 dbed

W00Z - Oi# 911S 1591 W04) [eldsoH Uoula A JUNOJA BAOU| PIEMO) MBIA — #-G'E aInBi4




89 abed

JaNIWsURI L — gp# NS 1531~ G-G'€ b4




69 abed

100]} ;9 [NASOH UOUISA JUNOA| BAOU| 8PISUI WOJY Gi# BUS 1S31 PJeMO} MBIA — 9-G'€ aInbi4




0/ abeyd

Gb# 9US 1581 104 — ABM||BY JOLIZIXS J00]} ;9 UO [eIdSOH UOUIBA YA BAOU] UL 1BS 1591 91809y — /-G'€ inbi4




WalSAS 1591 S1IAM ‘3O ay1 Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp z'86— anjeA o1donost — T JaIeN (ZHIN 002°0T9) Wap 2 T6- [9A3] paplodal abelany
gi7# 91IS 1591 [9A3] 188.11S 81 WU} SIa1aw zes Ajorewixoidde Aemjjey Jo14a1xse 100} ;9 UO Patedo| JazAjeur wnaoads

[eubis M\\D MG zZHY 0T 1e aamded JazAjeue wnoads — qy# a1IS 1591 — 8-G'€ ainbi4

(syd TOF) SW 00°EQ dwvg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Ligp 20T ZHI DSLEE'OTS 2l
g 0L Te- ZH 00002 0TS 2Tl

COODOOMOOO000LOOoCoo0GOon000LO000000M 0000000000000 g0oo0oongoonooglioooooo| b
e N Y L I Iy I e T Ieuspeys (R R
B L L T R L e L L LT PR EEFY PEPEEE PR
T Ry Y L T i Iy R PR T Iuprpiy [
B e R O}

P L L e e L L L T e

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld 6T dF9 STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




2/ dbed

(wgp £6°6- 0118s J0jeIaUdD) [eubiS) WGP O T- Y13 Jeniwsuel |
T J9XIelN (ZHIN 002°0T9) Wdp G°'G8- [9A8] PapI0dal WNWIXBIA
Qi7# 91IS 1591 [9A3] 198415 8] WU} SId1aw zes Ajerewixoidde doyjoou uo paledo| JojuoiN wnioads
doyoos wouy ainded wnoads — gy# a1IS 1591 — 6-G'E ainbi4

0ZTe

wap §°98-
ZH 00C'0T9

g _n_

3|B35




WalSAS 1591 S1IAM ‘3'O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp €6'6- 03 18s Jorelauas) [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp £'0TT- anfeA oldonost — T JaxIeA (ZHIN 002°0T9) WAp Z'¥0T- [9A3] paplodal abelany
gi# 91IS 159 [9A3] 19a.11S a1 WoJ) siv1ew zes Ajgrewixoidde Aemjjey Jo14a1xa 100} ;9 UO Patedo| JazAjeue wnaoads

(Mg zH 00T) [eubis payeinpow MGy zH3 0T Je aamded JazAjeue winoads — g4 S 1591 — 0T-G'€ b4

(syd TOF) SW 00°EQ dwvg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

LUgp #'0T- ZHI DSLEE'OTS 2l
g 2 +0T- ZH 00002 0TS 2Tl

L
[
[
[
1
1
[
=
[

COODOOMOOO000LOOoCOo0GO0n000LO000000M 0000000000000 000o0000noonooor booooo| b
B e e L T e e N T g Sy I
PR R Y L I Iy [ PR T Iuprpiy [
B L LT T R T L LEr LT FEEEEFY TS PR
B e e LT, EEEE T o

B L LT P P R L L L P e

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld £ 9 STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




WIASAS 1591 S1IAM "3T9 8yl Aq paretauab sI usas eubis usdelpy ;310N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp £'9TT- anfeA oidonost — g JaxelN (ZHIN GZE€°0T9) Wdp 2'0TT- 193] paplodal abessny
gi7# 91IS 1591 [9A3] 188.11S 81 WU} SIa1aw zes Ajorewixoidde Aemjjey Jo14a1xse 100} ;9 UO Patedo| JazAjeue wnaoads

(Mg zH 00T) [eubis pateinpow MGy zH3 0T Je aamded JozAjeue winoads — gy4# SIS 1591 — TT-G'€ b4

(syd TOF) 5W 0029 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

L3P 90T - ZHI DSLEE'OTS 2l
Ligp 5'6TT- ZH 00002 0TS 2Tl

[
[
[
1
1
[

o
[
[
[
1
1
[

o
[
[

COODOOMOOO000LOOoCOo0MOon000LO000000M 0000000000000 0000000noonoodoooooo| b
B L LT T e L L L LT e e L ]
B L L P R LL L e P LT PR PEEEEE 3
B e LT L EY CEEEE T o

B T T e e e T e I T

B I L L E Iy Nty Py PR

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld OF &9 STOC WL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




"W DELORME Topo North America™ 9
o
Z -~
57 N
285/
"l 'rmsmdlu
|
I
\\ /
\ /
N P2
Test Site #4
Test Site #4b /
]
’
|
Data use subject o license, *w R
A
™ L e CU——
ORI Toa ek Ammen=A | 0 40 80 120 160 200 240
www.delorme.com MN (10.8° W) Data Zoom 17-0

Figure 3.6-1 — Street Map — Test Site #4c¢ Transmitter Location Page 75



01120 JaNIWSuURI] Ip# alIS 1591 — dey [elsy — 2-9°S a4nbi-

S\
.

Ly

N

p# 911S 1S9 |




1/ abed

Op# 911G 159 WoOJ) [e1IdSOH UOUISA JUNOIAl BAOU| PIeMO] MBIA — £-9°€ 3InBi4




g/ abed

WO00Z - Op# alIS 1591 WoJj [e11dSOH UouJa/\ JUNOIA BAOU| PIeMO) M3IA — -9°S ainbi-

ywuss :a~ ..mn..u..
.#;33 WL N ajf:

:*.!-

C— e




6/ abed

19
NIwsuel | — op# a)S 1591~ G-9°€ aInbi4




Figure 3.6-6 — View toward Test Site #4c from inside Inova Mount VVernon Hospital 6" floor

Page 80



18 afed

Of# 8IS 1591 10} — Aemj[ey J0LISIX3 10O} ,9 UO [eNASOH UOUIBA I BAOU U1 19S 1S3 8A1809Y — /-9'€ 8.nbi

«\

. ‘ - DGy, - oo s
\

A

..» m‘ . ..-.00 A
a ) , T
of a

L R

- S A8 a8




WalSAS 1591 S1IAM ‘3O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp €6°G- 01 18s Jojelaus9) [eubiS) WGP 09°2+ dH I3 Jeniwsuel |
wgp G5°26— anjea ardoanost — T IRl (ZHIN 002°0T9) WGP G098 [9A3] paplodal abelany
Ob# B1IS 1S9 [9A9] 133.1S B} W sIaiaW Zoy Ajsrewixoldde Aemfey Jo1iaxa J0O[4 ;9 UO Paledo] JazAfeue wniioads
[eubis AAD M ZHY 0T 1e aimded JazAeue wnioads — op# 811S 1591 — 8-9°€ aunbi4

(syd TOF) SW 00°EQ dwvg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

LEp T'0T- ZHI DSLEE'OTS 2l
Ligp SO°9e- ZH 00002 0TS 2Tl

COODOOMOO0000LOOoCoo0GO0n000LO000000M 0000000000000 00oo0onngoonoood [ooooool| b
R e Y L I Iy [ R T Repspryy S R
B L L T R LL T e R EELLE T T PR 3
e e Y L L T Iy I R I Iuprpiy
B L LT P R LL T e R ELL LT LU 1
B e LT LTS R O

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld & £0: £ STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




€g abed

(wgp £6°G- 01 18s J0jeIaUdD) [eullS) wgp 09'2+ dY I3 Janiwsuel |
T J9eN (ZHIN 002°0T9) wgp Z8- [9A3] PapJ0da) WNWIXEN
Jy7# 9IS 1S9 |9A9] 193]S sy} W) Sis1sW 201 ZS@E_XO._Q%W Qotoo‘_ uo poaled0| J0JIUOIA E:.:bwqm
doyoos wouy ainided winioads — oy 81IS 1591 — 6-9°E a4nbi-

ZHiA
0+l - 0ET9 0TI

wgp ¢8-
ZH 00C'0T9




WIBISAS 1591 S1IAM ‘39 8yl Aq pajetauab sI usas eubis usdelpy ;310N
(wgp €6°G- 03 18s Jojelaus9) [euUBIS) WGP 09°2+ dH I3 Jeniwsuel |

wgp 25 v0T- anjea o1doaiost — T Il (ZHIN 002'0T9) Wdp 20°86- 193] Papiodal abessny
Ob# 911S 1S9 |9A9] 198.41S 3Y] WY S1a1awl Zoy Ajrewinxoadde Aemjjey J01181X3 00|} (9 UO PaJe0] lazAjeue wnuoads

(M4 zH 00T) [euBis pajeinpow MGy zH3 0T Je aamded JozA[eue winoads — op# aHS 131 — 0T-9°E a4nbi4

(syd TOF) SW 0009 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Ligp 20T ZHI DSLEE'OTS 2l
Lgp Z0°s6- ZH 00002 0TS 2Tl

mmqe=====h

COODOOMOOO000LOOoCO00GO0n000LO000000M 0000000000000 0ooooongoonoodjoooooo| b
B e Y L T I I N T Repspe R R
B e Y L T e e I T Eepprpepig, |
B L L P R L L LT e R L Er FETTE PP, 3
B e R O}

e e ek B B e L ek E L LI
D L L L TR

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lrld FT60:£ STOZ WL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




(wgp €6°G- 03 18s Joyelaus9) [euUBIS) WP 09°2+ dH I3 JenIwsuel |

wgp /#'90T- anjeA o1donos! — Z JaxIelA (ZHIN G2E€°0T9) WAp /6°66- 98] papiodal abeiany
Ob# 911S 1S9 |9A9] 198.41S 3Y] WY S1a1awl Zoy Ajrewinxoadde Aemjjey J01181X3 00|} (9 UO PaJe0] lazAjeue wnuoads

(M4 zH 00T) [euBis payeinpow MGy zH 0T Je aamded JozA[eue winoads — op# aHS 131 — TT-9°€ a4nbi4

(syd TOF) SW 00T dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Lap Lo'66- ZHI DSLEE'OTS 2l
Wgp +'0=T- ZH 00002 0TS 2Tl

[
[
[
1
1
[

o
[
[
[
1
1
[

o
[
[
[

COODOOMOOO000LOOoCOo0MO0n000LO000000M 0000000000000 00oo0o0nnoonooo |ooooool| b
B L L T R L L L LT e e L ]
B e Y L T I I e T Iu g P

B L L T R LL L e R ELL LT L S 3
B e LT LT TR

e R N L e I e L O

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld 02 ET £ STOC WEL A0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




: —— % 2
® DeLome. Topo North Amenca™ 9. 0 40 80 120 160 200 240
www delorme.com MN (10.8° W) Data Zoom 170

Figure 3.7-1 — Street Map — Test Site #4d Transmitter Location Page 86




18 dbed

UOIEI0™ JSNILISUEL L PY# aNIS 1S9 L — de|N [eLIdY — g-2°€ b4

o
S QO
\U]IEo .J_C::.,J

\




88 abed

Py# 811S 1591 WOJJ [eIdSOH UOUISA JUNOIA BAOU| PJeAMO) MBIA — €-/°€ 8InBi




68 abed

WO00Z - Py# 911S 1591 W) [eldsoH UouJa A JUNOJA BAOU| PIEMO) MBIA — /'€ 3inBi4




06 9bed

JaNIWsueIL — Py# NS 131~ G-/'€ b4




16 9bed

100]4 ;9 [eNdSOH UOUISA JUNO|A BAOU 8PISUI WO PY# 8BNS 1531 PJEMO) MAIA — 9-/°€ 3inbig




26 9bed

Pi7# 2lIS 1S9 10
I 1 — Aem|ey Jo
1191X8 10
0[} ,,9 UO [e)dSOH UOUIBA JIA BA
Ou| U113S 159
I 1 9AIR08Y — 1~/
! L-1°€ 3inBi4




WalSAS 1591 S1IAM ‘3O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp €T°TOT- anjeA o1doajost — T 1IN (ZHIN 002'0T9) Wdp €9'16- 193] Papiodal abessny
PY7# 91IS 1591 |9A9] 19941S 8] WOy sia1aw G8¢ Ajarewixoidde Aemjjey Jo1181xa 100|) ;9 UO Patedo| JazAjeur wnaoads

[eubis M\\D MG zZHY 0T 1e aamded JazAjeue wnnoads — py# a1IS 1591 — 8-/ "€ ainbi4

(syd TOF) SW 000 ding ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

WEp T'TeT- ZHI DSLEE'OTS 2l
Lgp E9°b6- ZH 00002 0TS 2Tl

COODOOMOOO000LOOoCOo0GO0n000LO000000M 0000000000000 00oo0o0nnoonood joooooo| b
R N Y L L I Iep i I R T Ieusprepiy, [
B L L P R LL L e P LT RS PR 3
B e Y L T Iy I N T Iuyry iy
B L L T R LL L e P LT R PR 3

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld £ 06 STOZ WL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




6 abed

(Wgp €6'6- 01 1S Jojesaua9 [eubis) wap OF'T- dH13 JenIwsuel |
T JaXIeIN (ZHIN 002°0T9) Wdp G T8~ [9A3] PapJ0das WnWixXe\
PY# 911S 1591 |9A9] 188115 8y) WOoJ) SIalaW G8E Alarewixoidde doljoos uo paean] J0JUOIA Wwna1oads
doyoos wouy ainded wnnoads — py# 1S 1591 — 6-/ "€ ainbi4

L PR p— " e

ZHI
019 ) 0'ZI9 0719

wgp 18-
ZHIN 00C°0T9
wgp
3jeag
wngoad
A N ——— — - IRS———— mﬁ,



WIAISAS 1591 S1INM ‘39 ay1 Aq paretauab si uaas eubis usdelpy ;310N
(wgp £6°6- 0118s J0JeIBUdD) [eubIS) WGP O T- Y13 Jeniwsuel |

wgp T'TTT- anjeA a1donost — T JaxJe\ (ZHIN 002°0T9) wgp 9'¥0T- [9A8] paplodal abelany
Pi# 811S 191 [9A3] 192.13S B} W0y s1918W G8E Afarewixoidde Aemjey 101181xd 1004 ;9 UO Paredo| JazA[eue wnioads

(MG zHY 00T) Jeubis parejnpow AANGY ZHX 0T 1e a4nided JazAeue winioads — py# a1IS 1591 — OT-2'€ ainbi4

(5d TOF) SW 00'ES dims ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

Lgp £ TeT- ZHIW OSLEE'0TS <2l
L3P 90T - ZHI 00002 0TS Tl

B N T
B L LTy

[
[
[
[
[

o
[
[
[
[
[
[

o
[
[
[
[
[
[

L LrLET T P

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

lnld 9E:500G STOZ Wel A0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




(wgp £6°6- 0118s J0JeIBUdD) [eubIS) WGP O T- Y13 Jeniwsuel |
wgp 6°STT- anjeA 21donost — z Joxtel\ (ZHIN GZE€°0T9) wgap ' 20T- |9A3] pap10dal abelony
Pi# 81S 1S9 1L [9A3] 198.13S B} W0y s1918W G8E Afarewxoidde Aemjey 101181xd 1004 ;9 UO Paredo| JazA[eue wnioads

(Mg zHX 00T) eubis pareinpow MGy zHY 0T Je aunided JazAeue wnuoads — py# aNS 1591 — TT-L'E 84nbi-

(53d TOF) SW 00'+E dims ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

Wgp #L0T- ZHIW OSLEE'0TS <2l
L3P 56T T- ZHI 00002 0TS Tl

docccaadacaaaa

B L LT Py

[
[
[
[

o
[
[
[
[
[
[

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

lndd TT-80:6 STOZ Wel L0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




"™ DELORME Topo North America™ 9

~ -
Test Site 34d
ad N
/ \
/ \
| Tntsm\ru
\
\ //
% Y
~ .
Data use subject 1o license * ‘ = R
™
OsLorn. Topa North Amron ™2 | 0 40 80 120 160 200 240
www.delorme.com MN (10.8° W) Data Zoom 17-0

Figure 3.8-1 — Street Map — Test Site #4e Transmitter Location Page 97



86 abed
01120 JaNIWsSuURI] af# alIS 1591 — de\ [ellsy — Z-8°S a4nbi-

DI fu .m.q.u
Uulieas .J_:»:u.fv

~op# 9)SUsal

A\




66 abed

ap# 9IS 1591 WOJJ [eNdSOH UOUI3A JUNOIA BAOU| PIRMO) MBIA — £-8°€ aInBi4




00T 8bed

WO00Z - ap# alIS 1591 WoJj [211dSOH UouJa/\ JUNOIA BAOU| PIeMo) M3IA — -8°€ ainbi-




10T 8bed

19
NIwsuel | — ay# a)S 1591~ G-8°€ 2Inbi4




20T abed

100]} ;9 [ENASOH UOUISA JUNON BAOU] 3PISUI LLOJJ 8F7# 8IS 183 | PAEMO} MBIA — 9-8°€ 8B4




€07 abed

ot# 8)IS 1591 10} — Aemj[ey JOLISIXd 10O} ,9 UO [eNASOH UOUIBA I BAOU U1 19S 1S3 8A1809Y — /-8'€ 8.nbi4




0T abed

WalSAS 1591 S1IAM ‘3O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(Wwgp €6'6- 03 18s Jorelauas [eubis) wdp 0F'T- dY13 Janiwsuel |
wgp G'Z0T- anfeA oldonost — T JaxIeA (ZHIN 002°0T9) Wdp 02'G6- [9A3] paplodal abelany
3b# B1IS 1S9 [9A9] 133.1S B} W0 sIaiaw /g€ Ajarewixoldde Aemfey Jo1ia1xa J0O[4 ;9 UO Paledo] JazAfeue wnijoads
[eubis AAD MG ZHY 0T 1e aimded JazAeue wnioads — ap# 8IS 1591 — 8-8°€ aunbi4

(sd TOF) 5W 0050 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

Ligp £'6TT- ZHI DSLEE'OTS 2l
Ligp 0L '56- ZH 00002 0TS 2Tl

COODOOMOOO000LOOoCO00GOon000LO000000M 0000000000000 000o0o0nnoonoool | ooooool| b
R N Y L L T Iep i [ R T IEuspeyy [ R

B L L T R T LLr CEELEET FEEEEFY PP PR
B e LY R o

B T T e e e T e I T
B L L e P R L L L LT PRy Y

R L L T T T T T R |

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lnld COTE S STOC WL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




SOT abed

(Wwgp €6'6- 01 19s Jojesaus9 [eubis) wap OF'T- dH13 JenIwsuel |
T 484N (ZHIN 002°0T9) WGP G8— [9A3] PapJ0das WNWIXEIA
ap# 911S 1S9 |9A3] 19941S 8Y) WOy s1a1ew /g€ Ajgrewixoidde doyool uo payedo| JouuolN wnioads
doyoos wouy ainided winidads — ay# 91IS 1591 — 6-8°S 24nbi-

IHla
0+19 v OFIg 0119

wgp S8-
ZH 00C°0T9

wgp

3|E2%

_u L
el | 5] _WI_L_




90T abed
WIAISAS 1591 S1IAM ‘39 ay1 Aq paresauab si uaas eubis 1usdelpy ;310N
(wgp £6°6- 0118s J0JeIBUdD) [eubIS) WGP O T- Y13 Jeniwsuel |
wgp T°STT- anjeA a1donost — T JaxJe\ (ZHIA 002°0T9) wgp 9°90T- [oA9] paplodal abelany
O# BNIS 153 | [9A9] 188118 U} WOy sIgiew /ze Ajorewixoldde Aemiley 01Ia1xa 100]4 9 UO Payedo] JozAjeue wnioads
(Mg zHX 00T) eubis pareinpow AMGY zHY 0T Te aunided JazAeue wnuoads — ap# 8)IS 1591 — 0T-8°€ 8.nbi4

(5d TOF) SW 00'ES dims ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

Lgp 66T T- ZHIW OSLEE'0TS <2l
L3P 9o0T- ZHI 00002 0TS Tl

[
[
[
[
[
'

o
[
[
[
[
[

o
[
[
[
[
[
[

o
[
[
[
[
[
[

P L LT P
B N T

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

lnld #T:2E6 STOZ Wel L0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




10T abed

(wgp £6°6- 0118s J0JeIBUdD) [eubIS) WGP O T- Y13 Jeniwsuel |
wgp 9'vTT- anjeA 91donost — z JaxJel\ (ZHIN G2E€°0T9) wgp T°80T- |9A3] papi0dal abelony
O# SIS 1S3 | [9A9] 188118 U} WOy s1siew /ze Ajorewixoldde Aemiley 011X 100]4 9 UO Payedo] JozAjeue wnioads

(Mg zHX 00T) [eubis pareinpow AMGY zHY 0T Je aunided JazAeue wnuoads — ap# a)IS 1591 — TT-8°€ a.nbi

(5d TOF) SW 00'ES dims ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

L3P T80T- ZHIW OSLEE'0TS <2l
Lgp 66T T- ZHI 00002 0TS Tl

[
[
[
[
[
'

o
[
[
[
[
[
[
d
[
[
[
[
[

o
[
[
[
[
[
[

B L LT P
B N T
B L LTy

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

lrdd Q0 ¢E G STOZ UWel L0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




Data use subject fo license.
© Delorme, Topo North Amenca™ 9.

Figure 3.9-1 — Street Map — Test Site #5 Transmitter Location Page 108




60T abed
uoIeI0 #31S 1S9 ] —de - ainbi4
I Janiw
lwsuel
1 G#9NS 1S9l N
deN [eusy
- Nlm-m \—
4]

UlIBc .
A ..wy\./\.. flv.l
] ,J_:::.J

T v

e
G#.81ISTsa ™=




&

15.

‘.-‘ -M‘f--‘ "«)§->J

Al Wl w |

(3

~

S

Figure 3.9-3 — View toward Inova Mount Vernon Hospital from Test Site #5

Page 110



11T abed

WO00Z - G# 91IS 1S9 WOJJ [elldSoH UOUISA JUNOA BAOU| PJEMO) MBIA — #-6°E a4nBi4




21T abed

19
Nwisuel | — G# 9)S 1591~ G-6°€ aInbi4




€17 abed

100}4 ,9 [eNdsOH U S 159 -
I oule
/\ JUNOJ\ BAOU| 8pISUl WOJJ G# 81IS 1S9 pJem
1 0] M\3INA —9-6'€ 2Inb




1T afed

G# 911G 1591 10} — Aem|[ey J0LIBIX® J00}4 ;9 UO [e)dSOH UOUISA JA BAOU] UL 1SS 188 | 9AI808Y — /-6 84nbig




GTT abed

WalSAS 1591 S1IAM ‘3O 8yl Aq parelauab si usas [eubis Juadelpy :31 0N
(wgp 20°9+ 01 19s Jojesaus9) [eubis) wdp 09T+ dH13 Janiwsuel |

wgp 92°20T- anjeA a1donosi — T JaxeiN (ZHIN 002°0T9) wgap 9/°G6- |9A3] papi0dal abelony
G# 9)IS 1S9 [9A9] 133.1S BU) W04 sIalaW 9g8z Ajorewxoidde Aemiey Jo1i9ixe J00]4 9 UO paredo| JazAjeue wnijoads

[eubis MA\D MG zHY 0T 1e aanded JazAjeue winioads — G# 811S 1591 — 8-6°E a4nbi4

(syd TOF) 5W 0029 dwg ZHA 000°T ANEA# ZHA O0°0T AAE S9u#
ZH 0000'005 Ueds ZHI 0002 0T J204aD

L3P 98T T- ZHI DSLEE'OTS 2l
Ligp 9l '56- ZH 00002 0TS 2Tl

B e N L T e R N T I i R
P L L e e L L L T e
e e Y L L T Iy I R I Iuprpiy
P L L e e L L L T e
B e EE L LT LT RS R O

R L L T T T T T R |

3P 0 UaR7E# LigP 00°0E- 42 ¥5
lrld ST £ STOC WEL L0
FOATOTES AN NS "¢/ 166N salbojouyos] 34Bisis




977 abed

(wgp £0°9+ 01 19s Jojelausd [eubis) wap 09 v T+ dd13 JonIwsuel |
T JaXIeIN (ZHIN 002°0T9) Wgp G T8~ [9A3] PapJ0das WnWixey
G# 91IS 1591 |9A3] 198.1S 8y1 WoJ) Sialaw 98z Ajgrewixoidde doyoou uo pajedo| JoNUOIA winioads
doyoos wouy ainded wnioads — G# 9IS 1591 — 6-6'E 24nbi-

IH
0F1D . 0'z1g 011

wgp S8-
ZH 00C°0T9

(11} m _u_

3jeag

winoad

L



LTT 8bed
WIAISAS 1591 S1IAM ‘39 ay1 Aq palretauab sI usas eubis usdelpy ;310N
(wgp £0°9+ 0118s Jojelauas) [eubis) wgp 09'¥T+ d13 Jeniwsuel |
wgp 0°STT- anjeA a1donost — T JaxJe\ (ZHIA 002°0T9) wgp G'90T- [oA9] paplodal abelany
G# 9)IS 1591 [9A9] 133.1S BY) W0y sIalaW 9e8z Ajerewixoidde Aemijey Jolieixs J00]4 9 UO paredo| JazAjeue wnijoads

(MG zHY 00T) [eubis parejnpow AAGY ZHY 0T e a4nided JszAjeue winioads — G# 8IS 191 — 0T-6'E 8.nbi4

(5d TOF) SW 00'T9 dims ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

LUgp #'0T- ZHIW OSLEE'0TS <2l
L3P S'90T- ZHI 00002 0TS Tl

[
[
1
0o
[
[
[
[
[
1
0o
[
[
[
[
[
[

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

B N EELL T s

lnld LSS STOZ UeL L0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




81T abed

(wgp £0°9+ 0118s Jojelauas) [eubis) wgp 09'¥T+ d13 Jeniwsuel |
wgp 9'vTT- anjeA 91donost — z JaxJel\ (ZHIN G2E€°0T9) wgp T°80T- |9A3] papi0dal abelony
G# 9)IS 153 | [9A9] 188.1S U} WOy s1siew 9g8z Ajarewixoidde Aemfey 101191xe 1004 ;9 UO paredo| JazA[eue wnioeds

(MG zHY 00T) [eubis parejnpow AAGY ZHY 0T e a4nided JszAjeue winoads — G# 811S 1S9 — TT-6°E 8.nbi4

(53d TOF) SW 00'89 dms ZH 000°T fidad ZH4 O0'0T id s
ZH4 0000'005 veds ZH D00Z' 0TS Jeusd

L3P T80T- ZHIW OSLEE'0TS <2l
L3P 56T T- ZHI 00002 0TS Tl

[
[
[
[
[
'

o
[
[
[
[
[
[

o
[
.
[
[
[

o
[
[
[
[
[
[

B L LT P I
B N T
B L LTy

= sap

05- 00T
(- bio

L
3P 0 UaR7E# LigP 00°0E- 42 75

lrld SO- £+ 2 STOZ Wer £0
FOOTOTES AW (NS "7/ TEEN SaIbojouYda ] JBIshs




SECTION

FOUR

Page 119



SECTION 4
SUMMARY OF RESULTS

The results of the measurements performed at each site location in the Alexandria, VA area are
presented in this section.

4.1 RF Measurements

e There were measurements made in nine (9) locations within the Inova Mount Vernon
Hospital.

e Signals were observed at various levels at all locations.

e Table 4.1-1 contains the values of the measured signals from inside the Inova Mount
Vernon Hospital. These values are in isotropic levels.
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Hospital Test Site #1
Latitude 38 44 22.96 N 3844 12.86 N
Longitude 077 04 36.55 W 077 04 41.96 W
True azimuth (°) 202.76 22.76
Vertical angle (°) -1.43 1.43
Elevation (m) 9.49 10.52
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.34
Free space loss (dB) 78.75
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 70.22 70.22
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -80.15
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 4.645E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #2
Latitude 38 44 22.96 N 3844 14.45 N
Longitude 077 04 36.55 W 077 04 46.55 W
True azimuth (°) 222.63 42.62
Vertical angle (°) -1.48 1.48
Elevation (m) 9.49 9.70
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.36
Free space loss (dB) 79.22
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 70.70 70.70
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -80.63
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 5.469E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4
Latitude 38 44 22.96 N 38 44 33.83 N
Longitude 077 04 36.55 W 077 04 34.67 W
True azimuth (°) 7.71 187.71
Vertical angle (°) -1.32 1.32
Elevation (m) 9.49 11.13
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.34
Free space loss (dB) 78.76
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 70.23 70.23
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -80.16
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 4.664E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4a
Latitude 38 44 22.96 N 3844 31.96 N
Longitude 077 04 36.55 W 077 04 44.73 W
True azimuth (°) 324.56 144.56
Vertical angle (°) -1.38 1.38
Elevation (m) 9.49 10.71
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.34
Free space loss (dB) 78.83
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 70.30 70.30
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -80.23
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 4.766E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4b
Latitude 38 44 22.96 N 38 44 33.48 N
Longitude 077 04 36.55 W 077 04 39.56 W
True azimuth (°) 347.37 167.37
Vertical angle (°) -1.38 1.38
Elevation (m) 9.49 10.92
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.21
Polarization Vertical
Path length (km) 0.33
Free space loss (dB) 78.61
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 70.08 70.08
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -80.01
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 4.428E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4c
Latitude 38 44 22.96 N 38 44 35.86 N
Longitude 077 04 36.55 W 077 04 34.22 W
True azimuth (°) 8.05 188.05
Vertical angle (°) -1.12 1.12
Elevation (m) 9.49 11.07
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.40
Free space loss (dB) 80.26
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 71.73 71.73
TX power (dBm) -5.93
EIRP (dBm) 2.60
Receive signal (dBm) -77.66
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 7.813E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4d
Latitude 38 44 22.96 N 3844 30.73 N
Longitude 077 04 36.55 W 077 04 24.05 W
True azimuth (°) 51.56 231.56
Vertical angle (°) -1.16 1.16
Elevation (m) 9.49 11.14
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.39
Free space loss (dB) 79.90
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 71.37 71.37
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -81.30
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 6.898E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #4e
Latitude 38 44 22.96 N 38 44 29.94 N
Longitude 077 04 36.55 W 077 04 26.33 W
True azimuth (°) 48.91 228.91
Vertical angle (°) -1.37 1.36
Elevation (m) 9.49 11.13
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.20
Polarization Vertical
Path length (km) 0.33
Free space loss (dB) 78.48
Atmospheric absorption loss (dB) 0.00
Net path loss (dB) 69.95 69.95
TX power (dBm) -9.93
EIRP (dBm) -1.40
Receive signal (dBm) -79.88
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.35
Fade occurrence factor (Po) 4.233E-008
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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Hospital Test Site #5
Latitude 38 44 22.96 N 38 45 48.90 N
Longitude 077 04 36.55 W 07705 18.40 W
True azimuth (°) 339.13 159.12
Vertical angle (°) 0.71 -0.73
Elevation (m) 9.49 54.65
Antenna gain (dBi) 0.00 10.00
Antenna height (m) 12.19 2.74
TX line loss (dB) 1.47
Frequency (MHz) 610.2
Polarization Vertical
Path length (km) 2.84
Free space loss (dB) 97.23
Atmospheric absorption loss (dB) 0.01
Net path loss (dB) 88.71 88.71
TX power (dBm) 6.07
EIRP (dBm) 14.60
Receive signal (dBm) -82.64
Thermal fade margin (dB)
Dispersive fade occurrence factor 1.00
Climatic factor 1.00
Terrain roughness (m) 6.10
C factor 3.29
Average annual temperature (°C) 12.33
Fade occurrence factor (Po) 2.749E-005
Polarization Vertical
Rain region Washington, District Of Columbia

Multipath fading method - Vigants - Barnett

Rain fading method - Crane
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