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ENGLISH/METRIC CONVERSION FACTORS 

LENGTH 

~ From em m km in ft mi nmi 

em 1 0.01 lxl0- S 0.3937 0.0328 6.21xl0-6 5.39xl0-6 

m 100 1 0.001 39.37 3.281 0.0006 0.0005 

km 100,000 1000 1 39370 3281 0.6214 0.5395 

in 2.540 0.0254 2.54x10- S 1 0.0833 1. 58x10- S 1.37x10- S 

ft 30.48 0.3048 3.05x10-4 12 1 1.89xl0-4 1. 64xlO-4 

mi 160,900 1609 1.609 63360 5280 1 0.8688 

nmi 185,200 1852 1.852 72930 6076 1.151 1 

AREA 

~ From em2 m2 km 2 in2 ft 2 mi 2 nmi 2 

em2 1 It. 0001 lxl0- 10 0.1550 0.0011 3.86xl0- 11 5.11xl0- 11 

m2 10,000 1 lxl0- 6 1550 10.76 3.86xl0- 7 S.11xl0- 7 

km2 lx10 10 lx106 1 1.55xl09 1.08xl07 0.3861 0.2914 

in2 6.452 0.0006 6.4Sxl0- 10 1 0.0069 2.49xlO- IO 1.88xl0- 10 

ft 2 929.0 0.0929 9.29xlO- 8 144 1 3.59xl0- 8 2.71xlO- 8 

mi2 2.59xl010 2.59xl06 2.590 4.01x109 2.79xl0 7 1 0.7548 

nmi 2 3.43xl010 3.43xl06 3.432 5.31x10 9 3.70x10 7 1.325 1 

VOLUME 

~ From em3 liter m3 in 3 ft 3 yd 3 fl. oz. fl. pt. fl. qt. gal. 

em 3 1 0.001 1xl0- 6 0.0610 3.53xl0- S 1.31xlO- 6 0.0338 0.0021 0.0010 0.0002 

liter 1000 1 0.001 61.02 0.0353 0.0013 33.81 2.113 1. 057 0.2642 
m3 lx106 1000 1 61,000 35.31 1.308 33,800 2113 1057 264.2 
in3 16.39 0.0163 1. 64xlO- S 1 0.0006 2.14xlO- S 0.5541 0.0346 2113 0.0043 
ft 3 28,300 28.32 0.0283 1728 1 0.0370 957.5 59.84 0.0173 7.481 
yd 3 765,000 764.5 0.7646 46700 27 1 25900 1616 807.9 202.0 
fl. oz. 29.57 0.2957 2. 96xlO- 5 1.805 0.0010 3.87xl0- S 1 0.0625 0.0312 0.0078 
fl. pt. 473.2 0.4732 0.0005 28.88 0.0167 0.0006 16 1 0.5000 0.1250 
fl. qt. 948.4 0.9463 0.0009 57.75 0.0334 0.0012 32 2 1 0.2500 
gal. 3785 3.785 0.0038 231.0 0.1337 0.0050 128 8 4 1 

MASS 

~ From g kg oz Ib ton 

g 1 0.001 0.0353 0.0022 1.10xl0-6 

kg 1000 1 35.27 2.205 0.0011 

oz 28.35 0.0283 1 0.0625 3.12xl0- S 

Ib 453.6 0.4536 16 1 0.0005 

ton 907,000 907.2 32,000 2000 1 

TEMPERATURE 

°c 5/9 (OF - 32) 

OF 9.5 (OC) + 32 

ii 



FEDERAL AVIATION ADMINISTRATION 
SYSTEMS RESEARCH AND DEVELOPMENT SERVICE 

SPECTRUM MANAGEMENT STAFF 

STATEMENT OF MISSION 

The mission of the Spectrum Management Staff is to assist the 
Department of State, National Telecommunications and Information 
Administration, and the Federal Communications Comm'ission in 
assuring the FAA's and the nation's aviation interests with 
sufficient protected electromagnetic telecommunications resources 
throughout the world and to provide for the safe conduct of 
aeronautical flight by fostering effective and efficient use_()f 
a natural resource - the electromagnetic radio frequency spec­
trum. 

This objective is achieved through the following services: 

Planning and defending the acquisition and retention of 
sufficient radio frequency spectrum to support the aero­
nautical interests of the nation, at home and abroad, 
and spectrum standardization for the world's aviation 
community. 

Providing research, analysis, engine~ring, and evalua­
tion in the development of spectrum related policy, 
planning, standards, criteria, measurement equipment, 
and measurement techniques. 

Conducting electromagnetic compatibility analyses to 
determine intra/intersystem viability and design param­
eters, to assure certification of adequate spectrum to 
support system operational use and projected growth 
patterns, to defend aeronautical services spectrum from 
encroachment by others, and to provide for the efficient 
use of the aeronautical spectrum. 

Developing automated frequency selection computer pro­
gra~s/routines to provide frequency planning, frequency 
asslgnment, and spectrum analysis capabilities in the 
spectrum supporting the National Airspace System. 

Providing spectrum management consultation, assistance, 
and guidance to all aviation interests, users, and pro­
viders of equipment and services, both national and 
international. 
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COMPARISON OF MEASURED DATA WITH IF-77 PROPAGATION 
MODEL PREDICTIONS 

M. E. Johnson and G. D. Gierhart 1 

1. INTRODUCTION 

Assignments for aeronautical radio in the radio frequency 
spectrum must provide reliable services for an increasing air 
traffic density [18].2 Potential interference between facilities 
operating on the same or on adjacent channels must be considered 

in expanding present services to meet future demands. Service 
quality depends on many factors including the desired-to-unde­

sired signal ratio at the receiver. This ratio varies with 

recetver location and time even when other parameters, such as 

antenna gain and radiated powers, are fixed. 
The IF-77 (ITS-FAA-1977) propagation model described in 

Section 3 was developed by the Institute for Telecommunication 
Sciences (ITS) under sponsorship of the Federal Aviation Admin­
istration (FAA). It has been incorporated into ten computer 

programs that are useful in estimating the service coverage of 
radio systems operating in the frequency band from 0.1 to 20 GHz. 
They may be used to obtain a wide variety of computer-generated 
microfilm plots [20]. The capabilities and input requirements of 

these programs are discussed in an Applications Guide [21]. 
Extensive comparisons of measured data with predictions 

made by IF-77 and other models are provided in Section 4. They 
supplement similar comparisons previously provided by Smith [36]. 
Because they are so voluminous, the Summary and Conclusions 

• The authors are with the Institute for Telecommunication 
Sciences, National Telecommunications and Information Administra­
tion, U.S. Department of Commerce, Boulder, Colorado 80303. 
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References are listed alphabetically by author at the end of 
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have been placed as Section 2. The aeronautical data pool from 

which these data were selected is discussed in Appendix A. A 
guide to the abbreviations, acronyms, and symbols used in this 

report is provided in Appendix B. 

2. SUMMARY AND CONCLUSIONS 

Extensive comparisons of measured radio propagation data 
with predictions made by IF-77 and other models are provided. 
Data from four sources were used. This includes data provided 
in two reports (FAA-RD-75-l65,I [12] and OT/TRER 16 [26]), data 

collected utilizing the Midwest Program on Airborne Television 

Instruction (MPATI) aircraft [13], and unpublished data obtained 
with the ITS Radio Spectrum Measurement System (RSMS). A sum­
mary of the data used is provided in Table 1. Only those paths 
for which the IF-77 model is applicable were selected for com­
parison. For example, only about 25 percent of the paths in , 
OT/TRER 16 were suitable since the IF-77 model is not applicable 
to paths with two horizons formed by irregular terrain (Sec. 3). 
To facilitate additional work with these data such as comparison 

Source 

FAA-RD-75-l65,I 
(Sec. 4.1) 

MPATI 
(Sec. 4.2) 

OT/TRER 16 
(Sec. 4.3) 

RSMS 
(Sec. 4.4) 

* 

Table 1. Summary of Data Used* 

Data Type 

Ground-to-air 
(instantaneous levels) 

Air-to-ground 
(hourly medians) 

Ground-to-ground 
(hourly medians) 

Ground-to-ground 
(hourly medians) 

TOTALS 

Paths 

28 

6 

202 

6 

242 

Data Hours 

20 

4,130 

866,000 

167 

870,317 

Limited to the paths and hours used for comparison with pre-
dictions in this report. 
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with predictions made by other models, we have included the 
actual data and terrain profiles from the source documents as 

well as path prediction parameters. 
Except for the Section 4.1 data, the data sources contained 

comparisons with predictions made using models other than IF-77. 
These have been retained so that IF-77 predictions can be com­
pared with both data and predictions using other models. How­
ever, the only predictions that are compared with all data are 
those made with the IF-77 and Free Space models. A summary of 

the prediction models is provided in Table 2. 
Statistics for the difference, 6L, between prediction and 

observation are provided for the data of Sections 4.2 through 
4.4. Such statistics were not developed for the Section 4.1 
data because (1) sufficient data to estimate median values were 
not available, and (2) the aircraft antenna pattern is unknown 
so that an isotropic aircraft antenna was assumed in the pre­
dictions. Composite statistics for 6L are provided in Table 3. 

Conclusions may be summarized as follows: 

(1) Although, as previously mentioned, 6L statistics 
were not developed for the FAA-RD-75-l65,I data, 
the comparisons provided in Section 4.1 indicate 
that the IF-77 model provides better predictions 
than the free space model even when line-of­
sight conditions prevail. The differences 
between measured and predicted curves would be 
expected to be less if the aircraft antenna 
pattern could have been included in the predic­
tions in place of the isotropic pattern that was 
assumed. Furthermore, the data consisted of a 
single run for each altitude. It would have 
been desirable if there had been more runs to 

show the variability of data. 

(2) Statistics for variability of the data were 

not developed. However, a visual inspection 
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Table 2. Summary of Prediction Models 

Model Comments 

Egli 
[11] 

ESSA 1970 
[25, Sec. 3.5] 

FCC 
[8] 

Free Space 
[33, p. 2-7] 

IF-77 
[21] 

Used in Section 4.4 only. The Egli model was 
developed to predict land-mobile radio (LMR) 
base-to-mobile coverage areas. Terrain profiles 
are not used so that more complex models that 
require such information would be expected to 
yield better results. 

Used in Sections 4.3 and 4.4. The ESSA 1970 
model is an improved version of the Longley-Rice 
model for the point-to-point mode where terrain 
profile information is used to determine horizon 
parameters. Predictions made with it in Section 
4.3 used the same formulation for variability as 
the TN 101 model. 

Used in Section 4.4 only. The FCC model was 
developed to predict LMR base-to-mobile coverage 
areas. If terrain profile information is avail­
able, more complex models that utilize it would 
be expected to yield better results. 

Used in Sections 4.1, 4.2, 4.3, and 4.4. Terrain 
and atmosphere are neglected in the Free Space 
model so that transmission loss between isotropic 
antennas depends only on radio frequency, f in 
~Jz, and ray path length, r in km; i.e., basic 
transmission loss, Lbf , is given by 

Lbf = 32.45 + 20 10g10(fr) dB 

Used in Sections 4.1, 4.2, 4.3, and 4.4 and 
described in Section 3. The IF-77 model was 
developed to accommodate very high antennas 
(aircraft or satellite) wheie detailed terrain 
information for the highest antenna can be neg­
lected. It can be used for paths with low 
antennas that are line-of-sight, smooth earth, or 
have a common horizon. This model has much in 
common with the Longley-Rice and TN 101 models. 
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Table 2. Summary of Prediction Models 
(continued) 

Model Comments 

Longley-Rice 
[24] 

OT/TRER 21 
[13, App. A] 

Okumura 
[30] 

TN 101 
[ 33] 

Used only in Section 4.4. The Longley-Rice model 
was developed to predict transmission loss in 
irregular terrain. It has an "area mode" in 
which the terrain is described only by a terrain 
irregularity parameter and a "point-to-point 
mode" which uses path profile information instead 
of the terrain parameter to determine horizon 
parameters. Since the ESSA 1970 model is an 
improved version of the point-to-point mode, only 
the area mode was used. 

Used only in Section 4.2. The OT/TRER 21 is a 
version of ESSA 1970 that was modified to provide 
predictions for comparison with the MPATI data. 
This involved compensation for (1) the high ele­
vation of one terminal (MPATI aircraft at 6 km) 
and (2) the limited duration (between 9 a.m. and 
2 p.m.) of the MPATI transmissions by using a time 
block formulation for variability [33, Sec. 10]. 

Used only in Section 4.4. The Okumura model was 
developed to predict base-to-mobi1e coverage 
areas. For such an application, it is more com­
plex than the Eg1i model and less complex than 
the Longley-Rice model. Although it does include 
some factors based on terrain profile information, 
more complex methods that make greater use of 
terrain profile information would be expected to 
yield better results when such information is 
available. 

Used only in Section 4.3. The TN 101 model 
involves using the most appropriate of several 
methods provided in Technical Note 101. This 
model is expected to provide good results for 
ground-to-ground paths when terrain profile 
information is available, but is not expected to 
do as well on 1ine-of-sight paths as ESSA 1970. 
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Table 3. Summary of Resu1ts(a) 

llL(b) MAX IllL I (c) Path(d) 
Model [dB] [dB] No. 

Best(e) - 3 -34 11998 

IF-77 - 5 -32 11978 

Free Space -34 -96 10260 

(a) Compiled using llL statistics for different data sources; 
i.e., MPATI.(Table 6), OT/TRER 16 (Table 7), and RSMS (Table 10). 

(b) Determined using media'~ basic transmission loss, Lbm in dB, 
or median received power levels, PR in dBm; i.e., 

llL = Lbm(predicted) - Lbm(observed) = PR(observed) 

- PR(predicted) dB 

The mean llL for the 193 paths involved is M. Only 193 of the 
242 paths used had median values for the data. 

(c) The llL value (sign included) corresponding to the maximum 
absolute value of llL encountered. This statistic picks out the 
worst llL's encountered. The first two identify data that are 
difficult to explain with any of the models tested, and the last 
one is a case where free space is simply a poor model since a 
transhorizon path is involved. 

(d) The path number for the path with MAXlllL!. 

(e) The best model of those tested for the different data 
sources; i.e., MPATI (OT/TRER 21), OT/TRER 16 (ESSA 1970), and 
RSMS (IF-77). 
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of the comparisons indicate that the variability 
formulation of the IF-77 model does a good job 
in most cases; i.e., the shapes are in good 
agreement. In a few specific cases the TN 101 
variability formulation (also used for ESSA 
1970) provides better agreement with the data, 
and for a few the opposite is true (see Sec. 4.3 

discussion) . 
(3) The Free Space model was always among the worst 

predictors. This is as expected since only a 

few of the paths involved were line-of-sight 

with good terrain clearance. 
(4) The IF-77 model provided the best predictions 

for the ground-to-air data of Section 4.1 and 
the ground-to-ground data of Section 4.4.' It 
was second best for the air-to-ground data of 
Section 4.2 (OT/TRER 21 was best of three) and 
ground-to-ground data of Section 4.3 (ESSA 1970 
was best of four). Hence, it was always one of 
the best two models and provided predictions 
better or nearly as good as the other models 
tested. 

(5) The IF-77 model has a wide range of application 

and provided predictions compatible with the 
more specialized models tested for the data 

provided here. However, these comparisons did 
not include applications such as air-to-air or 
ground-to-satellite paths, and these additional 
comparisons would be desirable. 

3. THE IF-77 PROPAGATION MODEL 

During 1960-1973, an air/ground propagation model applicable 

to irregular terrain was developed by ITS for the FAA and was 
documented in detail [15]. This IF-73 (ITS-FAA-1973) propa­
gation model has evolved into the IF-77 model which is applica­
ble to air/ground, air/air, ground/satellite, and air/satellite 
paths. It can also be used for ground/ground paths that are 
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line-of-sight, smooth earth, or have a common horizon. Model 
applications are restricted to telecommunication links operating 
at radio frequencies from about 0.1 to 20 GHz with antenna 
heights greater than 1 .. 5 ft (0.5 m). In addition, the elevation 
of the radio horizon must be less than the elevation of the 
higher antenna. The radio horizon for the higher antenna is 
taken either as a common horizon with the lower antenna or as a 
smooth earth horizon with the same elevation as the lower antenna 
effective reflecting plane [IS, Sec. A.4.l.]. Input parameters 
for IF-77 are summariz.ed in Table 4 and discussed in the Appli­
cations Guide [2l, Sec. 4]. 

At 0.1 to 20 GHz, propagation [2, 4, 9, 10, 32] of radio 
energy is affected by the lower, nonionized atmosphere (tropo­
sphere), specifically by variations in the refractive index of 

the atmosphere. Atmospheric a~sorption and attenuatioq or 
scattering due to rain become important at SHP [IS, Sec. A.4.5; 
22, Ch. 7; 33, Ch. 3; 35]. The terrain, along and in the vicin­
ity of the great circle path between transmitter and receiver, 

also plays an important part. In this frequency range, time and 
space variations of received signal and interference ratios are 
best described statistically [29; 33, Sec. 10]. 

Conceptually, the model is very similar to the Longley-Rice 
[24] propagation model for propagation over irregular terrain, 
particularly in that attenuation versus distance curves calcu­
lated for the (a) line-of-sight [15, Sec. A.4.2], (b) diffraction 
[IS, Sec. A.4.3], and (c) scatter [16, Sec. 5] regions are 
blended together to obtain values in transition regions. In 
addition, the Longley-Rice relationships involving the terrain 
parameter, l!.h, are used to estimate radio horizon parameters 
when such information is not available from facility siting data 
[IS, Sec. A.4.l]. The model includes allowance for 

(a) average ray bending [4, Eqs. 3.44, 3.43, 4.30; 
5; IS, p. 44; 33, Sec. 4], 

(b) horizon effects [15, Sec. A.4.l], 
(c) long-term fading [IS, Set. A.4; 16, Sec. 5; 33, 

Sec. 10], 
8 



Table 4. Input Parameters for IF-77 

Parameter 

Aircraft (or higher) antenna height above 
mean sea level (msl). 
Facility (or lower) antenna height above 
facility site surface (fss). 
Frequency 

Ran e 

~ facility horizon height. 

> 1.5 ft (0.5 m) above fss. 

O.l to 20 GHz. 

Specification of the following parameters is optional----------

Aircraft antenna type options. 
Polarization options. 
Tracking options. 

Effective reflection surface elevation above 
msl. 
Equivalent isotropically radiated power. 
Facility antenna type options. 

Counterpoise diameter. 
Height above fss. 

Polarization options. 
Tracking. 

Gain, receiving antenna (main beam). 
Transmitting antenna (main beam). 
Transmitting antenna location. 

Horizon obstacle distance from facility. 

Elevation angle above horizontal at 
facility 
Height above msl. 

Ionospheric scintillation options. 
Rain attenuation options. 

Refractivity I)ptions. 
Effective earth's radius. 
Or minimum monthly mean, No. 

Surface reflection lobing options. 

Surface type options. 

Sea stat~~. 

Or rms wave height, "h' 
Temperature 

Terrain elevation above msl at facility. 
Parameter, 6h. 

Time availability options. 

Climates. 
Or time blocks. 

.. 

Isotropic'" or as specified. 
None, identical with facility. 

Directional'" or tracking. 
At fss· or a specified value. 

0.0 dBW'" or specified. 
Isotropic'" or as specified. 
0* to 500 ft (152 m). 
0'" to 500 ft (152 m). 
Horizontal,'" vertical, or circular. 
Directional'" or tracking. 
0'" to 60 dBi. 
0'" to 60 dBi. 
Aircraft or facility"'. 

From 0.1 to 3 times smooth earth horizon 
distance (calculated"'). 
< 12 deg (calculated"'). 

0* to 15,000 ft-msl (4572 m-msl) and ~ air­
craft altitude. 
No scintillation*"or specified by index group. 
None'" or computed using attenuation rate or 
rain zone. 

4010 to 6070 n mi (7427 to 11,242 km). 
200 to 400 N-units (301 N-units*). 
Contributes to variability* or determines 
median level. 
Poor, average'" or good ground, fresh or sea 
water, concrete, metal. 
o to 9. 

o to 164 m (50 ft). 
0, 10,'" or 20·C. 
0* to 15,000 ft-msl (4572 m-msl). 
0'" or greater. 
For instantaneous levels exceeded* or for 
hourly median levels exceeded. 
Continental all year'" or seven others. 
1 through 8, summer, winter . 

Values or options that will be assumed when specific designations are not made are flagged 
by asterisks. 
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(d) antenna patterns [16, Sec. 3.4; 21, Sec. 4], 

(e) surface reflection multipath [6; 7; 14, p. 17; 
15, Sec. A.6; 16, Sec. 3; 17, Sec. CI-D.7], 

(f) tropospheric mu1tipath [3; 14, Sec. 3.1; 15, 
Sec. A.7; 19; 23, pp. 60,119, B-2], 

(g) atmospheric absorption [15, Sec. A.4.5; 33, Fig. 

3.1] , 
(h) ionospheric scintillations [1; 14, Sec. 2.5; 16, 

Sec. 4.5; 17, Sec. CVII; 31; 37], and 

(i) rain attenuation [9, 27, 35]. 

The model is an extended version of the model previously 
described in detail by Gierhart and Johnson [15, Sec. A]. These 

extensions include provisions for 
(a) sea state [16, Sec. 3.1], 
(b) a divergence factor [16, Sec. 3.2; 34], 
(c) a ray length factor for situations where the 

free-space loss associated with a surface reflected 

ray may be significantly greater than that 
associated with the direct ray [16, Sec. 3.3], 

(d) an antenna pattern at each terminal [16, Sec. 
3.4], 

(e) circular polarization [16, Sec. 3.5], 
(f) frequency and temperature variations or the com­

plex dielectric constant of water [16, Sec. 3.5], 

(g) long-term power fading as a function of radio 

climatic region [16, Sec. 4.3; 28, Sec. 4.4.25] 
or time block [16, Sec. 4.2], 

(h) rain attenuation [16, Sec. 4.4], 

(i) ionospheric scintillation [16, Sec. 4.5], 
(j) an improved method for calculating the transmis­

sion loss associated with tropospheric scatter 

[16, Sec. 5], 
(k) an aircraft antenna pattern [16, Sec. 10.1], 
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(1) ray elevation angle adjustment factors to allow 

for ray tracing [16, Sec. 10.2], 
(m) antenna tracking options [16, Sec. 10.3], 
(n) an improved estimate of the distance, (do)' where 

horizon effects can be neglected [16, Sec. 7], 

(0) a free-space loss formulation that is applicable 

to very high antennas [16, Sec. 8], and 
(p) a formulation for facility horizon determinations 

that includes ray tracing [16, Sec. 9.2]. 

4. COMPARISON OF DATA WITH PREDICTIONS 

Many comparisons of data with predictions made by the IF-77 

and other models are provided in this section. These are blocked 
by data sources; i.e., DOT Report FAA-RD-7S-l6S,I data, the Mid­

west Program on Airborne Television Instruction (MPATI) data, 

DOC Report OT/TRER 16 data, and Radio Spectrum Measurement System 

(RSMS) data. Information on extent of data used from the various 
sources was provided in Table 1 (Sec. 2); i.e., number of paths 
and hours. Figures are grouped at the end of each section by 
increasing path number. These figures provide path parameter 

information and the comparison of data with predictions. 

The parameter sheets are those used with the aeronautical 
data pool described in Appendix A, where a detailed discussion 
of the parameter sheet is included (Sec. A.l). Metric units are 

used exclusively on the parameter sheets, but English equivalents 
can easily be obtained by using values from the conversion fac­
tor chart provided in the front of this report. Parameter values 
are those given in the data source or are estimates (thought to 
be reasonable) made as part of the prediction process. Parameter 
values are flagged when they are not taken directly from the data 
source with, perhaps, a simple unit conversion. 

Other information such as path profiles is included when it 
is available in the data source. Profiles are presented as they 
were provided in the data source. Units or scales were not 
modified. 
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Comparisons with data follow the path descriptive informa­

tion and are shown, in most cases, as curves added to figures 
taken directly from the data source. Units and scales associated 
with the data source figures were not modified so that English 
units are sometimes used. Metric equivalent values or scales 
are not shown on these figures but are given on the parameter 
sheets. Other metric values can easily be obtained by using 
conversion factors from the chart provided in the front of this 

report. 

4.1 FAA-RD-75-l65,I DATA 

Predictions made with the IF-77 and Free Space models 

(Table 2) are compared with data from the Department of Trans­

portation (DOT) report FAA-RD-75-l65,I [12] in this section. 
These data were collected with a receiver on board FAA Flight 
Inspection Aircraft N-67 in the vicinity of Chickasha, Oklahoma. 

The data used for comparison with predictions were recorded for 
approximately 20 hours on 28 paths. 

Parameters for the Very High Frequency Omni Range (VOR) and 

Instrument Landing System (ILS) localizer (LOC) transmitters 
involved are summarized in Figures 1 and 2, respectively. These 

parameters were estimated from information given in the report 

[12, Fig. 2 and 5]. Parameters for the various paths are similar 
except for path number, path code, aircraft altitude, and sta­

tion separation when it is applicable (Figs. 19 through 30). 
These parameters are summarized in Table 5. All predictions 

provided in this section were made using the variability option 

so that ground reflection multipath is included in the predicted 

variability, and lobing associated with the ground reflection is 

not allowed to influence the predicted median level inside the 

horizon lobe (Table 4). Predictions for Figures 3 through 18 

were made with program ATOA, while those for Figures 19 through 

30 were made with program ADUDD [21, Table 1]. Figures 3 through 

10 are for VOR transmissions, and Figures 11 through 18 are for 

LOC transmissions where the data are receiver input in microvolts 
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Table 5. Additional Section 4.1 Parameters 

Code Number Aircraft Altitude 
Figure Path Number (see Sec. A.1) Station Type Meters above Ground(a) 

Signal Strength 

3 40001 0221 0105 7220 2811 VOR 152.4 
4 40002 0221 0105 7220 2811 VOR 304.8 
5 40003 0221 0105 7220 2811 VOR 609.6 
6 40004 0221 0105 7220 2811 VOR 914.4 
7 40005 0221 0105 7220 2811 VOR 1219 
8 40006 0221 0105 7220 2811 VOR 1524 
9 40007 0221 0105 7220 2811 VOR 3048 

10 40008 0221 0105 7220 2811 VOR 4572 
11 40009 0221 0105 7120 2811 LOC 152.4 
12 40010 0221 0105 7120 2811 LOC 304.8 
13 40011 0221 0105 7120 2811 LOC 609.6 
14 40012 0221 0105 7120 2811 LOC 914.4 
15 40013 0221 0105 7120 2811 LOC 1219 
16 40014 0221 0105 7120 2811 LOC 1524 
17 40015 0221 0105 7120 2811 LOC 3048 
18 40016 0221 0105 7120 4811 LOC 4572 

Desired/Undesired 

19 40017 1221 0105 7020 2811 VOR/LOC 304.8 
20 40018 1221 0105 7020 2811 VOR/LOC 609.6 
21 40019 1221 0105 7020 2811 VOR/LOC 914.4 
22 40020 1221 0105 7020 2811 VOR!LOC 1219 
23 40021 1221 0105 7020 2811 VOR/LOC 3048 
24 40022 1221 0105 7020 2811 VOR/LOC 4572 
25 40023 1221 0105 7020 2811 VOR/LOC 152.4 
26 40024 1221 0105 7020 2811 VOR/LOC 304.8 
27 40025 1221 0105 7020 2811 VOR/LOC 609.6 
28 40026 1221 0105 7020 2811 VOR/LOC 914.4 
29 40027 1221 0105 7020 2811 VOR/LOC 1219 
30 40028 1221 0105 7020 2811 VOR/WC 1524 

(a) Converted with four significant figures from values given in feet on the figures. 

(b) Converted with two significant figures from values given in nautical miles on the figures. 

Station Separation 
Kilometers (b) 

74 
74 
74 
74 
74 
74 
46 
46 
46 
46 
46 
46 



(1 ~V across 50 n = -137 dBW) versus aircraft-to-station distance 
in nautical miles (1 Nm = 1.852 km). Desired (VOR) to undesired 
(LOC) signal ratios (D/U) versus distance from the undesired 

facility data are given in Figures 19 through 30. 
Because of the nominal nature of the parameters used for 

the predictions, which include an assumed isotropic aircraft 
antenna, comparisons between measured and predicted values are 
provided only by the addition of predicted curves to the copies 

of graphs from FAA-RD-75-l65,I [12] that show the measured data; 

i.e., statistical comparisons were not developed. 

A better comparison between predicted and measured data 
would have been possible if each flight had been repeated several 
times. Additional data for each flight path would give an indi­
cation of the variability. 

Some observations concerning these comparisons are as 
follows: 

(1) The facility antenna patterns used in the predic­
tions have a null (-18 dB) for elevation angles 
near 90° [21, Fig. 45, cosine pattern]. This 
null can be seen in the IF-77 and Free Space 
predictions at zero distance (e.g., Fig. 9). 
While the actual facility antenna would be 

expected to have a similar characteristic, it is 

probably masked by experimental conditions such 
as time constants associated with the recording 
instrumentation, aircraft location uncertainty 
and aircraft antenna gain. 

(2) The variability mode was used in the IF-77 

predictions. This causes the variability to 

increase in the region where terrain reflection 

lobing would be present and neglects such lobing 

in the median level. Lobing caused by counter­

poise reflection is included in the median only. 

Figure 9 illustrates these characteristics. Also 
note that data for the terrain reflection exceeds 
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the free space level by more than the maximum 
theoretical amount (6 dB) for a single reflection. 
Aircraft antenna gain is probably responsible 
for this since 0 dB gain was assumed in the 
predictions. A signal level lower by an average 

of 5.5 dB on from facility flights was observed, 

and only those data for to facility flights were 
plotted in FAA-RD-75-l65,I [12, p. 4]. 

(3) Agreement between data and predictions seems to 

decrease with increasing altitude (e.g., Figs. 3 

through 10). This is because the variability mode 
does not show terrain reflection lobing in the 

median level, and the data clearly show such 

lobing (Fig. 9). 

(4) For a fixed aircraft location relative to an 
undesired station, an increase in Diu would be 
expected if the facility separation is reduced 
because the distance to the desired facility would 
be less. Both the data and predictions follow 
this expectation in that DIU's for the 40 Nm 
facility separation set (Figs. 19 through 24) are 

less than those for the 25 Nm separation set 
(Figs. 25 through 30). 

(5) For fixed facility separation, fixed aircraft to 
undesired facility distance, and the aircraft near 

the undesired facility, an increase in Diu would 

be expected as aircraft altitude increases since 
an improvement in terrain clearance for the 
desired facility to aircraft path would usually 

increase the desired signal level. Both the data 

and predictions usually follow this expectation 
[Figs. 19 through 30]. 

(6) The comparisons provided in this section indicate 
that the IF-77 model provides better predictions 

than the Free Space model even when line-of-sight 
conditions prevail. 
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Receiver 

0* 

0* 

H 

1.6 o:tno pic.* 

dBW 

*A .6mooth e6nec.tive ean;th wUh a "4/3" MdiUA WM M.6umed along wUh an 
i.6o:tnopic. wc.M6:t antenna. Vata 60n elevatioM "above gnound" .6hould 
be c.ompaned with pnedic.tioM 60n :the .6ame elevation above m.6.t. A pon:t­
able VOR (on a :tnuc.RI wUh a c.oun:tenpoi.6e wa.6 e..6:timated :to be 3.66 m in 
diame.:ten and 3.66 m above gnound. The VOR WM niM:t plac.ed 40 n mi 
dineefty non:th On Chic.RMha, Ok1.ahoma, at ORMc.he, Ok1.ahoma, and laten 
moved :to El Reno, Ok1.ahoma, 25 n mi dineefty non:th on Ch..-[c.RMha. 

Figure 1. Paths 40001 through 40008 and 40017 
through 40028, parameters, VOR. 
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Figure 2. Paths 40009 through 40028, 
parameters, LOC. 
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Figure 3. Path 40001, data [10, p. B-1]. 
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lOO,vv~~ __________________________ ___ 

Direction of Flight - .. 
Altitude Flown - 1000 ft. 
~ of Aircra.1"t - DC-3 
Type of Facility - VOR 
Type of Alc Antenna - Collins 37 J-3 
Alc Loss between Antenna & Rec - 0 db • 

----- Observed 
IF-77 Prediction 
---5% 
•••••••••• 500/0 

55 50 35 30 
DISTANCE TO STATION IN NAUTICAL MILES 

Figure 4. Path 40002, data [10, p. B-2]. 
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Direetion of Flj,ght .. ~ 
Altitude Flown - 2000 ft. 
TYPe of Aireraft - DC~3 
TYPe of Facility - VOR me of Alc tultenna - Collins 37 J-3 
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•••••••••• 500/0 
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Figure 5. Path 40003, data [10, p. B-3]. 
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Figure 6. Path 40004, data [10, p. B-4]. 
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Figure 7. Path 40005, data [10, p. B-5]. 
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.Type of Facility - VOR 
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Figure 8. Path 40006, data [10, p. B-6]. 
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Figure 9. Path 40007, data [10, p. B-7]. 
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Figure 10. Path 40003, data [10, p. B-3]. 
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Figure 11. Path 40009, data [10, p. C-1J. 
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Figure 12. Path 40010, data [10, p. C-2]. 
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Figure 13. Path 40011, data [10, p. C-3]. 
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Figure 14. Path 40012, data [10, p. C-4J. 
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Figure 15. Path 40013, data [10) p. C-S]. 
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Figure 16. Path 40014, data [10, p. C-6]. 
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Figure 17. Path 40015, data [10, p. C-7]. 
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Figure 21. Path 40019, data [10, p. D-3]. 
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Figure 24. Path 40022, data [10, p. D-6]. 
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Figure 25. Path 40023, data [10, p. E-1]. 
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4.2 MPATI DATA 

Comparisons of predictions made with the IF-77 model and 

data [13] associated with airborne television transmission of 
the Midwest Program on Airborne Television Instruction (MPATI) 

are presented in this section. These air-to-ground transmission 

loss data were collected at four receiving sites for six propa­

gation paths; i.e., Allegan (path 20001), Cleveland (paths 

20002, 20003, 20004), Louisville (path 20005), and Milwaukee 

(path 20006). About 4130 hours of data are associated with 

these paths. Statistics for the difference between predicted 
and observed median basic transmission loss are provided in 

Table 6 for three propagation prediction models and four path 

groupings. This difference, ~L, is calculated as shown in Table 

3. The propagation models are IF-77, Free Space, and the 

OT/TRER 21 model, which were described in Table 3. Of these, 
OT/TRER 21 provides the best predictions for all paths except 

the line-of-sight paths (20004 and 20005) where IF-77 is slightly 
better. Free Space is the worst prediction for all paths. In 
terms of mean ~L magnitude, IXLI, the OT/TRER 21 and IF-77 
predictions agree or are 1 dB apart for all groups. 

Figure 31 provides comparison of median basic transmission 
loss distributions as measured and predicted for all six MPATI 
paths. Figures 32 through 41 show path profiles and parameters. 

These figures are grouped by path number at the end of this 
section as shown in the List of Figures. 
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Table 6. Paths 20001 through 20006 6L Statistics 

Path 
Site 
Antenna Height [m] 
Frequency [MHz] 

Model(a) 

OT/TRER 21 

IF-77 

Free Space 

20001 
Allegan 
9.1 
824 

- 0.8 

12.7 
-12.5 

20002 
Cleveland 
9.1 
848 

- 1. 7 

9.6 

-24.2 

With 20001 and 20005 neglected. (f) 

OT/TRER 21 
IF-77 

- 1. 7 

9.6 

20003 
Cleveland 
9.1 
824 

20004 20005 
Cleveland Louisville 
142.3 99.1 
848 828 

lIL(b) [dB] 

- 3.4 

8.2 

-25.7 

- 3.4 

8.2 

- 1. 4 

1.2 

- 4.2 

- 1. 4 

1.2 

- 9.8 

- 9.3 

-12 

Free Space I -24.2 -25.7 - 4.2 

IF_77The line_Of_lSight path with 20001 and 20005 neglected.~~: 

OT/TRER 21 1.4 

Free Space - - - - - 4.2 

The three di fraction paths only with 20001 and 20005 neglected. (f) 
I 

OT/TRER 21 

IF-77 

Free Space 

- 1. 7 

9.6 

-24.2 

- 3.4 

8.2 

-25.7 

20006 
Milwaukee 
61 
848 

- 4.6 

- 5.9 

-16.7 

- 4.6 

- 5.9 

-16.7 

- 4.6 

- 5.9 

-16.7 

"'L(c) 
[dB] 

- 4 

3 

-16 

- 3 

3 

-18 

1 

1 

- 4 

- 3 

4 

-22 

allL(dJ MAX\t.L\ (e) 
[dB] [db] 

3 -10 

9 13 

8 -26 

2 5 

7 10 

10 -26 

1 

1 
- 4 

1 - 5 

9 10 

5 -26 

(a) Models are ordered by their ability to provide good predictions for these paths with 
first. Here, ordering is based on equal weights for lIL, a llL , and MAX\lIL\. 

t.he best predictor lis'ted 

(b) Median basic transmission loss, Lbm , values are used to determine lIL; i.e., lIL = Lbm 

(c) Mean of lIL. 

(d) Sample standard deviation of lIL. 

(predicted)- Lbm (observed). 

(e) The lIL value (sign included) corresponding to the maximum absolute value of lIL encountered. 

(f) Horizon parameters for path 20001 are unknown, and line loss for path 20005 is unknown [13, Table 6]. 
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Path Number: ____ ~ 22---2_1 
Code Number: _1 _1 L L ..L L -.L.-L JL L L L L L L L 
location: MontpeliVl., IncUana - Allegan, Mlc.higan 

Data type 1490 hoUJz1.£1 mecUa.YlI.S ,Distance 236.9 m-msl km,h 205.7 rs 
N 

s 
303 N-un its, a 8525 km, Surface type~a~v~Vl.~a~g~e"---.!lg.:..!:fL~ou~n~d~ __ _ 

Climate c.ontinental. te.mpVl.a:te % 82.5 km 

Frequency 824 MHz, Transmitter output 27'.8 d BW, E I RP ------,3,-=6c..=.. -,,-5 __ d BW 

lIh 20 m, e 39.7 ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

mr. 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 21 

Transm i tter 

6400 

8.7 

H 

Receiver 

214.8 

13.6 

9.1 

H 

COfLnVl. Re6lec.tofL 

0.06 

217.9 

205.7 

Figure 33. Path 20001, parameters [13, p. 69]. 
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Figure 34. Paths 20002 through 20004, profile [13, p. 12]. 



Path Number: ___ -1. --tL --tL -.0... i 

Code Number: _1 _1 .L.L L JL JL L L _1 L 1L L.L L L 
Location: Morz,tpeLi-eJL, IncUa.na - Cleveland, Oru.o 

Data type 695 hoLtJL.ty medial1/.) ,Distance 318.6 km,h 356.3 rs - m-msl 

Ns 298 N-uni ts, a 8446 km, Surface type-'lvvz.a.ge g!wu.n.d 

C 1 i ma t e e.o ntinerz,ta,t te.mpeJta;te 4 _ ...... 7u7...J.2,-,-. ::r...4 _____ km 

Frequency 848 MHz, Transmitter output 27.0 dBW, EIRP 35.2 

.t:.h 30 m, e 5.4 mr. ----------- --~~-----

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 ar i zat icln 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 21 

Transmitter 

__ 6::...4~O-=-O __ __ 

8.2 

H 

Receiver 

__--::3:...:;6..::5.=... 4~ __ 
14.9 

9. 1 

H 

ConneJL Re6lec..ton 

4.9 

390 

356.3 

Figure 35. Path 20002, parameters [13, p. 69]. 
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Path Number: ___ L LLLL. 
Code Number: _1_1 ~ ~ --1 ~ ~ ~ ~ _1 _1 j --1. i _1 _1 

Location: MontprueJl.., IncU.ana - Cleveland, Oru.o 

Data type 375hoUkly mediano , Distance 318.6 km, h _.....,3'-><5 ..... 6 ...... 3,--_m-ms 1 rs 
Ns 298 N-un i ts, a 8446 km , Surface type aVeIl.<lge gJtou.nd 

Climate eontinental te.mp~e % 112.4 

Frequency 824 MHz, Transmitter output 27.8 
~--~--

dBW, EIRP 36.5 

lIh 30 m, 8 5.4 mr. ----=-..:.....;..---

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 21 

Transmitter 

6400 

8.7 

H 

Receiver 

365.4 

14.0 

9. 1 

H 

CoJtYl.eJl.. RenledoJt 
4.9 

390 

356.3 

Figure 36. Path 20003, parameter~[13, p. 69]. 
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Path Number: ___ -1 ~ ~ ~ i 
Code Number: 2 8 0 0 6 0 1 0 2 8 1 ---- ---- ---- ----
Location: Montpetlen, Indiana - Cieveiand,Ohlo 
Data type 530 hoLllll.-lj mediano ,Distance 318.6 km,h _....:3::...::5:..-=6:.,;. • ..:::3_---=m-msl rs 
NS 298 N-units, a 8446 km, Surface type av~age gnound 

C 1 i ma t e c..o n;tinentai temp~a.:te % 1 0 1 • 9 km 

Frequency 848 MHz, Transm i tter output_.::...27:..-..:....::0~--dBW, E I RP--.:3::...::5:..-:.-=2 ___ d_BW 

lIh 30 m, e -5.6 mr. ------- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 21 

Transmitter 

6400 

8.2 

H 

Receiver 

498.6 

14.6 

142.3 

H 

Connen Re6iec..ton 
4.9 

390 

356.3 

Figure 37. Path 20004, parameters [13, p. 69]. 
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Figure 38. Path 20005, profile [13, p. 13]. 
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2 o 0 0 5 

Code Number: 

Path Number: 

2 8 006 0 028 ---- ---- ---- ----
Location: Montpe.UeJ1., Indiana - Lotvi..6ville, Ken:tue.k.y 

Data type 135 houJl1.y me.cUaYL6 ,Distance 257.5 km,h 138.7 m-msl - rs-----
N s 30 5 N - u nit s, a_ 8541 km, Sur face t y pe_a_v...:..eJ1._a ..... 9,!..;,e::........:e9'--.Jt..:...o:..:..u..:...nd::.::..-__ _ 

C 1 i rna t e e.o vvtinen:t.a£ tempeJ1.a.te % 82 • 8 krn 

Frequency 824 MHz, Transm i tter output 27.8 dBW, E I RP 36.5 dBW 
------~ -------- -------

bh 10 e -12.5 m, ______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

l.ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT /TRER 21 

Transmitter Receiver 

6400 237.8 

8.7 13.9 

99.1 

H H 

COJtneJt Refi.R..ec.toJt 

380 14'50''N 

138.7 

Figure 39. Path 20005, parameters [13, p. 69]. 
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Figure 40. Path 20006, profile [13, p. 14]. 



Path Number: ___ L L L JL.L 
Code Number: __ 1 ~ ~ _1 ~ ~ L .L _1 _1 L .L.L _1 _1 

Loca t ion: Mo ntpe1.ieJt, 1 ncUa.na. - Milwauke.e., Wi.6 eo n6,tn 

Data type __ ~05 hOf.1!Lty me.cUa.n6 , Distance 357.5 km, hrs_.:....;17:..:6:...:.~8~---.-;m-ms 1 

Ns 304 N-units, a 8541 km, Surface type~nn~eh~h~wat~~eJt~. ____ _ 

C 1 i rna te eont.lne.n;ta.i tempeJl.Cde. % 118.2 km 

d BW , E I RP --=3:...:05..;. • .::..2 __ d. BW Frequency 848 MHz, Transmitter output 27.0 

L'lh 0 m, e 0 mr. 
--------~ --------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 21 

Transmitter 

6400 
8.2 

H 

Receiver 

259.1 

12.5 

61 

H 

ConneJt Re.6ie.c.:ton 

319.8 

176.8 

870 54'07"W 

198.1 

Figure 41. Path 20006, parameters [13, p. 69]. 
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Table 7. Paths 10031 through 12446 6L Statistics 

Model (a) 

ESSA 1970 
IF-77 
TN 101 
Free Space 

ESSA 1970 
IF-77 
TN 101 
Free Space 

TN 101 
IF-77 
ESSA 1970 
Free Space 

6L(b) 
[dB] 

MAX 16L 1 (d) 
[dB] 

Path(e) 
No. 

----------------A11 181 Paths(f)------------------

- 3 8 -34 11998 
- 5 9 -32 11978 
- 7 9 -33 12350 
-36 26 -96 10260 

-----------The 77 1ine-of-sight paths-------------

0 8 21 10299 
- 6 8 -32 11978 
-12 10 -33 12350 
-12 9 -32 11978 

--------The 104 beyond-the-horizon paths----------

- 4 7 -22 12179 
- 5 9 -30 11998 
- 5 7 -34 11998 
-53 19 -96 10260 

(a) Models are ordered by their ability to provide good pre­
dictions for these paths with the best predictor listed first. 
Here, ordering is based on equal weights for 6L, 06L' and MAXI6LI. 

(b) Difference between predicted and observed median basic 
transmission loss (Table 3). The mean 6L is KL. 

(c) Sample standard deviation of 6L. 

(d) The 6L value (sign included) corresponding to the maximum 
absolute value of 6L encountered. This statistic picks out the 
worst 6L's encountered. They may indicate poor data as well as 
poor predictions or simply that the model was not appropriate 
for the path; e.g., Free Space for beyond-the-horizon paths. 
(e) 

The path number for the path with MAXI6LI. 

(f) Of the 202 paths for which predictions were made, only 181 
could be used in this analysis since 21 do not have values for 
Lbm (observed). 
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4.3 OT/TRER 16 DATA 

Comparisons of predictions made with the IF-77 model and 

data from DOC Report OT/TRER 16 are given in this section. 

Transmission loss measurements for nearly 800 point-to-point 

tropospheric radio propagation paths are summarized in OT/TRER 

16 [25]. Many of these are not suitable for comparison with 

predictions made with the IF-77 model since the IF-77 model is 

not applicable to paths with two horizons formed by irregular 
terrain (Sec. 3). However, the 202 paths presented here were 

found to have parameters appropriate for the IF-77 model com­

parisons. These paths provide about 866,000 hours of data 

(Table 1). 
Statistics for the difference between predicted and observed 

median basic transmission loss, 6L, are provided in Table 7 for 

four propagation prediction models and three path groupings; 

i.e., all paths, line-of-sight paths, and beyond-the-horizon 

paths. The propagation models used are IF-77, ESSA 1970, Free 
Space, and TN 101 (Table 2), where predictions for the ESSA 1970 
and TN 101 models are as provided in OT/TRER 16. Of these, ESSA 

1970 provides the best predictions for all groups except the 

beyond-the-horizon group where TN 101 and IF-77 are slightly 

better. In all three groups, IF-77 is the second best predictor, 

and Free Space is the worst predictor. In terms of mean 6L, the 

line-of-sight group has the most spread between prediction 

methods where 6L values of 0, -6, and -12 dB were obtained using 

the ESSA 1970, IF-77, and TN 101 models, respectively. 
Figures 42 through 354 show path parameters, path profiles, 

and comparisons of data with predictions. Sometimes predictions 

made with two or more models coincide and the lines are put one 

on top of the other on the graphs. Frequency, f, and antenna 

heights, Hl ,2' above ground are given on the profiles. The 

figures are grouped by path number at the end of this section, 

as shown in the List of Figures. Path numbers shown with the 
data are those of OT/TRER 16 which may be obtained by subtracting 
10000 from the path number used in this report. For example, 
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path number 10031 used in the caption of Figure 42 corresponds 

to the Report OT/TRER 16 path number of 31 which is used with 

the data in Figure 42. 
Predictions for the TN 101 and ESSA 1970 models provided 

with the data in OT/TRER 16 are still shown on the figures. 

Predictions resulting from use of the IF-77 model are shown with 

the data as lines of large dots (i.e., ) and designated 

"FAA." Marks indicating free space basic transmission loss 

level have been added to the data graph as a long dash(es) 

located in the right margin and designated "F.S." When one 

graph may be applicable to more than one path, F.S. is followed 

by a path number; i.e., F.S. 352 implies free space level for 
path 352 (using the OT/TRER 16 notation). If the free space 

level is beyond the range of the graph, the free space loss is 
given followed by F.S. at some arbitrary location; i.e., 152.6 dB 
F.S. 

Some observations concerning these comparisons are as 

follows: 

(1) The same terrain profile may be applicable to 

several paths when a path parameter other than 
terrain is varied. For example, paths 10187 through 

10191 (Figs. 52 and 55) involve a single profile 

and five frequencies. Other similar situations 
occur many times; e.g., Figures 59, 62, 66, etc. 

(2) The measured loss for the knife-edge diffraction 

path of Figure 174 (path 11998) seems excessive, 

and some conversion error in recording the data 

is suspected (A. G. Longley, NTIA, informal com­
munication) . 

(3) Variability about the median for the ESSA 1970 

and TN 101 always agree because the TN 101 

formulation was used in both predictions (Table 

2). The variability for the IF-77 is usually 
similar because variability formulation used in 
it evolved from TN 101 methods, but significant 
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differences can occur. For example, the difference 

between IF-77 and TN 101 variability shown in 

Figure 248 occurs because the TN 101 method used 

is a special formulation for knife-edge diffrac­

tion paths that involves the convolution of 

variabilit.ies for path segments on either side of 

the knife-edge [33, Sec. 10.8]. Although this 

more complex formulation can give better results 

for some specific knife-edge paths, it is no 
longer recommended for general application to 
knife-edge paths CA. G. Longley, NTIA, informal 
communication) . 

(4) Th~ TN 101 variability formulation can predict 

signal levels that are too high with respect to 
free space, and the IF-77 formulation includes 

factors to avoid this difficulty [15, p. 40]. 

This is illustrated by the predictions shown in 

Figure 325. 
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Path Number: 003 
----

Code Number: 203 004 5 2 1 2 8 

Locat ion: Columb~, Indiana - Unbana, Illino~ 

Da ta type. ___ 1_1_8_5_4_h_ouJtl __ tf_m_e_cli_'_a_no_, Dis ta nce __ 2_2_O_._6 __ km, h rs __ 21_1_._5 __ m-ms I 

N 
s 

C lima te 

305 N-un its, a 8557 
e.olrunental tempeJlirte 

km, Surface type avenage gnound 

de km --------------
Frequency 93.7 MHz, Transmitter output dBW EIRP dBW -----, -----
'h 60. L!. . ___ --.:.. __ m, 8 ________ m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.25 

Transm i tter Receiver 

307.5 246.9 

27.4 

H H 

26.4 

211. 5 

40006'39"N 

Figure 43. Path 10031, parameters. 
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Code Number: 

Locat ion: 

Data type 

Path Number: 

203 004 5 

o 0 3 5 ----
2 1 1 2 

Chieago, Il1in.o~ - Ailegan., Mlehigan. 

2416 houJtllj m.eci.{arv.s ,D is ta nce 160.7 

4 

km, h __ 1_7_6_. _8_--.:m- ms 1 
rs 

~_6 __ N - u nit 5, a 8,,-,5,",-,,7.....:.4 __ km, Sur fa c e t y pe_...::a:..:v--=:eJ1.:..=a:.;;!.9.:;:e-'9;;LJt.;::O:..:u:::.n..:.:d=--__ N 
5 

Climate eo n:Un.en.:ta1. tempeJ1.a.te de km ----------------
Frequency 94.7 MHz, Transmitter output dBW, EIRP dBW 

lIh 18 
--~=---

m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g h t [ m ], a bo v e sit e 5 u r fa c e 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, b~g.3.7 

------- -----

Transm i tter Receiver 

385.0 214.8 

9.1 

H H 

27.2 

219.5 

42 0 36'22''N 

870 38'15''W 

Figure 45. Path 10035, parameters. 
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Figure 46. Path 10057, profile and predictions. 
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Path Number: _____ 1_ JL JL.£ L 

Code Number: _1 _1 -.l. ~ L JL L L L L _1 _1 L_ L _1 _1 

Locat ion: 

Data type 

Chieago, Il£ino~ - Unbana, Il£ino~ 

10699 houniy median4 ,Distance 202.5 km , h r s 2 0 9 • 1 m-msl 

N 
s ~) N-units, a 8574 km, Surface type __ ~a~v~e&a~~g~e~g~n~o~uwn~d~ __ ___ 

C 1 i mate eon..unen.ta.i tempena-te de __________ km 

Frequency 95.5 MHz, Transmitter output dBW, EIRP dBW 

6h 48 m, 8 mr. 
---~----- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~ bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 3.16 

----- -----

Transmitter Receiver 

360.3 246.9 

Z7.4 

H H 

32.4 

255.4 

400 06'39''N 

Figure 47. Path 10057, parameters. 
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Figure 48. Path 10059, profile and predictions. 
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Path Number: ____ 1_ .L.L -L .!L 

Code Number: _1 _1 ~..J... 2...J.....J....-..-i 2. --2. _1 ..i L.L L L 
Location: Gne.e.J1v.il.ie., South CaJtoUna - Powde.n SpJUng.6, Ge.ong,[a 
Data type ______ l_8_2~O __ h_o~uni~~y __ m~e._d,[_'_a_Y/..6~_, Distance 243.4 km,hrs ___ 3~0~0~ __ m-msl 

N 302 N-units, a 8509 km, Surface type ave.nage. gnound 
5 

CI imate __ ~Q~o~nti~'~n~e.~n.tal~~t~e.m~· ~p~e.nat~~e.~ ____________ . __ ___ de km --------------
Frequency 94.9 MHz, Transmitter output ______ dBW, EIRP ______ dBW 

6h __ .L9><-.5 _ m, 6 mr. --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearin~, 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6,[g. 3.36 

Transmitter Receiver 

672.7 309.3 

9. 1 

H H 

19.4 

__ ~359. 7,:..--__ 

~4'40"W 840 43'12"(1/ 

Figure 49. Path 10059, parameters. 
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Path Number: 1 0 0 9 2 ---- ----
Code Number: 2 0 2 3 0 4 5 2 1 2 2 ---- ----- _._-- ----
Location: 

Data type 

A:tla.nta, Ge.ofLg,{a - FOM yth, Ge.OfLg,{a. 

1212 hounly me.d.{.ano ,Distance 80.4 km,h 190.5 rs 
m-msl 

N 
s 334 N-units, a 9106 km, Surface type ave.na.ge. gfLound 

---~~~~-------

Climate_~Q~o~~~~·n~e.~ntal~~~t~e.m~p~e.fL~a.;t~e. _____________ __ de km ----------------
Frequency 59 • ..::::8 ___ ---.,.;MHz, Transm i tter output ______ dBW, E I RP _____ --....:dBW 

6h 51 m, 8 mr. 
----~----- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n,{g. 2.31 

Transm i tter Receiver 

622.4 199.6 

9. 1 

H H 

3.6 

207,3 

Figure 51. Path 10092, parameters. 
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PATH 187 TO 191 CLAUSEN SITE FLA - EGLIN MAIN BASE FLA 
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Path Number: 0 8 7 

Code Number: 120 1 004 5 3 123 1 1 

Location: C.ta.U6e.n, FloJUda. - EgUn Mahl. BMe., FloJUda. 

Data type 

N 

77 5 ho uJri..y me.cUa.n6 ,D i s tan c e 11 • 9 km , h __ ...:O __ -.-:.m- m s 1 rs 

s 
330 N - u nit s, a 9021 km, Sur fa c e type .6 e.a. wa;teJt 

--~~--~~---------

Climate ma.JLU:.i.me. te.mpeJta..te. oveMe.a. de-'---___________ .km 

Frequency 40.5 MHz, Transmitter output dBW, EIRP dBW -------- --------.-:. 
flh 0 m, 8 mr. 
----~--- ------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

.!'ath bearing 

elevation [m-msl] 

Other information: 

or /TRER 16, fi-ig. 1. 1 

.. 

Transm i tter Receiver 

49.1 60.9 

" 

43.6 

H H 

Figure 53. Path 10187, parameters. 
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Path Number: _____ 1_ JL_1_LL 
Code Number: _1 _1 --..l ~ L_ JL JL L .2 ~ _1 _1 12._1_1 

Location: Cla.U-6en, FtoJUda. - Eglin Main BlUe, FtoJUda. 

Data type 775 hounty mediane ,Distance 11.9 km,h 0 m-msl r s-----''----
N 330 N-units, a_ 9021 s 

km, Surface type ~ea. waten 
--~~~~~---------

CI imate __ ~m~~~~'~'~e~~t~em~P~e4~at~~e~o~vehA~~e~a.~ __________ __ de km 
------~-----------

Frequency 75.5_ MHz, Transmitter output_~ ___ dBW, EIRP _____ dBW 

i~h 0 m, 8 mr. -----"--- ----

Antenna elevation [m-msl] 

gain [dBi], main beam 

beight [m], above site surface 

I ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pat~_ bearing 

elevation [m-msl] 

Other information: 

OT /TRER 16, n.{.g.1. 1 

Transm i tter Receiver 

46.0 58.2 

40.5 

H H 

._"----------

300 23'3.3''N -----.-.:....::-.-'-'---

---------

Figure 54. Path 10188, parameters. 
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CLAUSEN SITE FLA - EGLIN MAIN BASE FLA 
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Figure 55. Paths 10189 through 10191, predictions. 
(see Figure 52 for profile) 
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Path Number: 0 8 9 ---- ------
Code Number: _1 _1 .L _1 _1 ~ ~ ~ 2. 2. _1 _1 ~ 2. _1 _1 

Locat ion: C£.a.lL6e.n., FloJU..da - Eglin Ma..in. BCL6e., FloJr..,[da 
Data type 758 hoclflly mecU.a.n.6 , Distance 11.9 ~m,hrs_---"O __ m-msl 

N 
s 330 N-units, a 9021 km, Surface type -6e.a wateJt 

--~~-- --~~~~~-------

Climate __ ~m=~~·~·==e.~t=e.m~p=e.~nat~=e._o~v~eJt-6==~e.=a~ __________ _ de km ---------------
Frequency 165.2 MHz, Transmitter output 

~---

6h 0 m, e mr. 
-----~---- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g h t [ m ], a bo v e sit e surf ace 

1 i ne loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 1.2 

Transm i tter 

43.0 

37.5 

H 

300 23'3.3''N 

860 26'51.3''W 

dBW, EIRP dBW ----- --------

Receiver 

55.4 

H 

Figure 56. Path 10189, parameters. 

78 



Path Number: ___ i ~_1 ~~ 

Code Number: _1 _1 ~ -.i.. _ ~ ~ -.i.. -.2 ~ .-:l _ ~ ~ __ 
Locat ion: ClalL6 e.n , Flo ucla. - E gUn McUn BM e. , Flo uda. 
Data type 772 hounl,y me.d1a.YL6 ,Distance 11.9 o km, h _____ -.:m-ms 1 

rs 
N 330 N-units, a 9021 s 

km, Surface type ___ ~~e.a.~w~at~~~ ____ _ 
C 1 i ma te maJU..t.,Une. te.mp~e. ovvu,e.a. de. ______________ km 

Frequency 455 MHz, Transmitter output dBW, EIRP dBW 
-~-----~ ------- --------~ 

L.h -----o m, 8 _______ ~m r . 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

.!-ocation, latitude 

longitude 

.!'~~~ bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 1.2 

Transmitter Receiver 

41.5 53.9 

36.0 

H H 

Figure 57. Path 10190, parameters. 
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Path Number: _. __ .L. JL _1_ !L _1_ 

Code Number: _1 _1 .1...i. _1 .JL.JL..J.. 2- -1. _1 _1 .-1 ~ __ , 
Location: Cf.a.uoe.n., FloJUda - Eglin. Main. BMe., FloJUda 

Data type 

N 

757 hoUfLty me.cUa.n6 ,D i s ta nce 11. 9 km, h ___ ° __ ----.:m-ms 1 rs 

s 
330 N - u nit s, a 9 ° 21 km, Sur fa c e type .6 e.a WlUvz. 

Climate maJU:time. :te.mpvz.lUe. oveJr...6e.a. de _________ km 

FrequencY_9~5~2~ _____ MHz, Transmitter output _________ dBW, EIRP _____ ----.:dBW 

~h __ ~O~ ____ ~m, 8 ________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.2 

Transmitter Receiver 

40.6 52.4 

35.1 

H H 

Figure 58. Path 10191, par~meters. 
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PATH 192 TO 196 COUPLAND TOWER FLA - EGLIN MAIN BASE FLA 
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Path Number: 092 ---- ----
Code Number: 1120100452112311 ---- ---- -~-- ----
Locat ion: Coupland, FlotU..da. - EgUn Mun BaM., FloMda 

Data type 771 howz1.y me.cU..a.n6 ,Distance 18.6 km,h 14.3 m-msl . rs-----
N 

s 
__ 33_0 __ N-un i ts, a 9021 km, Surface type avvz.age. gfLound 

CI imate __ ~-=~o~ntL~=·n~e.~ntal~~~t=e.m~p~vz.at~~e.~ __________ ___ de ---------------- km 

Frequency 40.5 MHz, Transmitter output dBW, EIRP dBW ------- --------' 
I1h 23 m, e mr. 
-------~ -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.3 

Transm i tter Receiver 

11 0.7 60.9 

46.6 

H H 

18.6 

67.1 

300 35'29.2''N 

Figure 60. Path 10192, parameters. 
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Path Number: ______ ~ _1 _ _ 'L..1..-
Code Number: 1 1 2 0 1 0 0 4 5 2 1 1 2 3 1 1 ----- -------,- -------- --------
Location: Coupland, Ftouda. - Eglin Maht BMe., Flouda. 

D t t 77 4 houtLtlj me.cUa.M D· t 18.6 k h 14.3 1 a a ype , IS ance m, m-ms 
-------------------------- ---------- rs--------~ 

N s 330 N - u nit s, a 9021 km, Sur fa c e t y pe, __ a._v_VUl __ ....::9:.,..e.--=:9:.,..fL_o_u_n_d ____ _ 

Climate Qontine.nta..t te.mp~e. 
----------------~------------------------

de, ____________________ km 

Frequency 75.5 MHz, Transmitter output _______ dBW, EIRP ______ ~dBW 

l1h 23 m, e mr. -------- ----------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m), above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other informa~ion: 

OT/TRER 16, 6~g. 1.3 

Transmitter Receiver 

107.6 58.2 

43.9 

H H 

18.6 

67.1 

Figure 61. Path 10193, parameters. 
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PATH 196 D = 18.6 krn F = 952.0 MHz 
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Figure 62. Paths 10194 through 10196, predictions. 
(see Figure 59 for profile) 
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Path Number: 0 9 4 ---- ----
Code Number: 2 004 5 2 123 

Locat ion: Coupland, FloJuLda - Eglin. MiUn BlUe.., FloJuLda 

Data type 774 hou!11.!f me..cU.a.n.6 ,Distance 18.6 km,h 14.3 m-ms1 
-----------~----- -------- rs--------~ 

N 330 N-units, a 9021 km, Surface type ave..nage.. g~ound 
s ------~~~--------

C1imate __ ~eo~nti~~~·n~e..~nt~al~~t~e..m~p~~~~e..~ ____________ ___ de. _______________ km 

Frequency 165.2 MHz, Transmitter output _______ dBW, EIRP ________ ~dBW 

6h ___ -=Z~3 . ____ m, 8 ________ .....;m r • 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, &lg. 1.4 

Transm i tter Receiver 

104.6 55.4 

41.1 

H H 

18.6 

67.1 

300 35'29.2"N 30°28' 33"N 

° 86 39'10.5"W 86 0 30'45"W 

Figure 63. Path 10194, parameters. 
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Code Number: 

Locat ion: 

Path Number: 

2 4 o 0 4 

o 
5 2 

9 5 

2 3 

Coupland, Flohida - Eglin Main B~e, Flohida 

Data type 759 hoUJt.ty mecU.a.n6 ,Distance 18.6 km,h 14.3 m-msl 
--------------~---------- rs---------

Ns __ 3_30 __ N-un i ts, a.~_9_0_2_1 ___ km, Surface type avvr.age gfLound 
Cl imate continental tempefLate de km 

-------------~~.----------------- ----------------
Frequency 455 MHz, Transmitter output dBW, EIRP 

Lh 23.0 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g h t [ m], a bo v e sit e sur fa c e 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

fath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.4 

------- ------

Transm i tter Receiver 

103. 1 53.9 

39.6 

H H 

18.6 

67.1 

300 35'29.2''N 300 28'33''N 

860 39'10.5''W 86 0 30'45''W 

Figure 64. Path 10195, parameters. 
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Path Number: _______ 1 ~ _1_ .!L ~ 
Code Number: _1 _1 .L.!L _1 II ~ 2- -.1.. _1 ~_ -.1....2 _1 _1 

Location: 

Data type 

N 
s 

Climate 

Coupland, Flonida - Eglin Main B~e, Flonida 
77 3 ho WLty mecUaYL6 ,D i s tan c e 1 8 • 6 km , h 14 • 3 rs 

330 N-units, a 9021 km, Surface type aVeJu1ge gnoW1d 
de 

m-msl 

km ------------
Frequency 952 ___ ....;MHz, Transmitter output _____ dBW, EIRP _____ dBW 

IIh 23 m, e mr. -------- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

f.ath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.4 

Transm i tter 

102.2 

H 

300 35'29.2''N 

86 0 39'10.5''W 

Receiver 

52.4 

38. 1 

H 

18.6 

67.1 

Figure 65. Path 10196, parameters. 
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;~ .. •.. - ... -

120 

130 

UO 

150 
.01 • 1 
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Figure 66. Paths 10197 and 10198, profi1e·and predictions. 
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Path Number: 0 1 9 7 ---- ----
Code Number: _1 _1 .J.....Q.. _1 ..Q....Q.. -±. .2 -1. _1 _1 -1. i _1 _1 

Location: 

Data type 

N 
s 

Wag neJt , FloJU..da. - EgUn Mai.I'l. Ba6e, Flouda 

772 houtLty mecU.a.n6 ,D i s ta nce 27.5 km, h 14.3 rs 
330 N-un its, a 9021 km , Surface type a.VeJLage gJLowtd 

m-msl 

Climate_~e~o~ntiI'l.~·~e~nt __ a.l __ t_e~mp~··eJLa.t __ ~e __________ ~_ de. __________________ km 

Frequency 40.5 MHz, Transmitter output _________ dBW, EIRP _______ ~dBW 

6h ___ 5_3 _____ ~n, 8 _________ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.5 

Transm i tter Receiver 

111. 3 60.9 

46.6 

H H 

19.6 

61. 

Figure 67. Path 10197, parameters. 
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Path Number: 0 9 8 ----- -------
Code Number: _1 _1 L L _1 ~ ~ ~ i.- L __ L l.._ L .L __ l _1 

Location: Wagn~, Flonida - Eglin Main B~~, Flonida 

Data type 

N 

763 hoWl1.y m~cUaM ,D i stance 27.5 km, h 14 ,,3 ___ m-ms I 
rs-

s 330 N-units, a 9021 km, Surface type_ ave.tu<,ge gJtoU/1d 
Climate eo n.tin~nM te.mp~a;t~ de 

Frequency 75.5 MHz, Transmitter output 

L'lh 53 m, 8 mr. 
----~----- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

~!.b. bea ring 

-----

Transm i tter 

104.0 

H 

-----
dBW, EIRP 

Receiver 

58.2 

H 

19.6 

61. 

elevation [m-msl] 

Other information: 
----------- ------.--------

OT/TRER 16, 6ig. 1.5 

Figure 68. Path 10198, parameters. 
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WAGNER SITE FLA - EGLIN !\1AIN BASE FLA 

GO 

70 
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............ [.~SA 1970 
•••••• 1 'A.A. 

........ .. ~ 
rT ••••••••• ~ ..•...•... . ....... ...... ..... - 1<-:,. •••••• 
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Figure 69. Paths 10199, 11800, and 11801, predictions. 
(see Figure 66 for profile) 

91 



Path Number: 0 1 9 9 ---- ----
Code Number: 2 004521123 

Locat ion: WagneJt, EtoJvtda - Eglin MMn BlUe., FtoJvtda 
Data type 77 8 houtr1y me.d1a.n6 ,D i s ta nce 27.5 km h 14.3 m-ms 1 

------ ' rs-------
N 

s 
~3~3~0 ___ N-units, a 9021 km, Surface type aveJtage. g~ound 

CI imate __ Q~o~nti~~·n~e.~nt~al~~t~e.m~p~~~~e.~ ________________ __ de km -------------------
Frequency 165.2 MHz, Transmitter output dBW, EIRP dBW 

lIh 53 m, 8 mr. 
--~~----- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~l~ bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.6 

-------- -------

Transm i tter 

100.9 

H 

300 40'25.5"N 

Receiver 

55.4 

41 • 1 

H 

19.6 

61 • 

30°28' 33"N 

86 0 30'45"W 

Figure 70~ Path 10199, parameters. 
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Path Number: ____ 1 __ 1_ ~ ~ ~ 

Code Number: _1 _1 ..L -L _1 1- 1- -L ~ L _1 .. L L 2- _1 _1 

Location: WagnVL, FtotUda - EgUn Mun Ba.oe.., FtotUda 

Data type 

N 
s 

769 hoUJL.tq me..cUan6 ,Distance 27.5 km,h 14.3 
rs 

330 N-un i ts, a 9021 km, Surface type aVVLage.. gJtou.nd 

m-ms I 

C I i mate eo n:tine..n:ta.t te..mpeJtate.. d e. __________ km 

Frequency 455 MHz, Transmitter output _____ dBW, EIRP ____ --..:dBW 

L.h ----53 m, 8 _____ .....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.6 

Transmitter Receiver 

99.4 53.9 

39.6 

H H 

19.6 

61. 

300 40'25.5''N 

Figure 71. Path 11800, parameters. 
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Path Number: _1 1...-.L_1 
Code Number: 2 9 004 5 2 1 2 3 

Location: Wag»~, Flo4ida - Egli» Mal» B~~, Flo~da 

Data type 764 houJLf..y m~cUan..6 ,Distance 27.5 km,h _....:.1....:.4....:. • ..:c.3 ___ m-msl rs 
N 330 N-uni ts, a 9021 km, Surface type av~ag~ gJtou»d 

s 
Cl imate Qonti»~ntal t~penat~ de. ____________________ km 

Frequency 952 MHz, Transmitter output ______ dBW, EIRP ____ ~dBW 

6h 53 m, 8 mr. 
------~--- --------

Antenna elevation [m-ms]] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, nig. 1.6 

Transm i tter 

98.2 

H 

300 40'25.5''N 

86 0 20'21''W 

Receiver 

52.4 

38.1 

H 

19.6 

61. 

86 0 30'45''W 

Figure 72. Path 11801, par~rneters. 
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PATHS 206 210 212-TO 216,219 CHICAGO ILL - URBANA ILL 
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Paths 10206, 10219, and 10210, 
profile and predictions. 
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Path Number: _______ 1_ ~ ~ ~ ~ 

Code Number: -.L -.L L -.fL .3. -.fL -.fL ---4- -2 i -L -L i.....B... -L -L 
Locat ion: Chi~ago, Iltino~ - Unbana, Iltino~ 

Data type 9304 hoUfl-t1j mediaY!..6 ,D is ta nce 203.4 km,h 200 m-msl 
rs------

N 
s 

305 N-un its, a __ 8_5_5_7 __ km, Surface type avenage gnound 
Cl imate ____ ~~o_n_ti~·_n~e~ntal _____ t_em~p_en_at __ e __________________ _ de km -------------------
Frequency 71.8 MHz, Transmitter output ______ dBW, EIRP ______ dBW 

36 m, e mr. -------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

h~ight [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.17 

Transm i tter Receiver 

380.1 246.9 

27.4 

H H 

28.5 

246.3 

Figure 74. ~a~n 10206, parameters. 
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Path Number: ___ L L-LL..L 

Code Number: _1 _1 L.L ..i...L.L -±- l L _1 _1 L L _1 _1 

Location: 

Data type 

Chie.ago, rlliyw,u., - Unbana., rlliYl.o-<A 
2711 houfl£1j me.d{aY/..6 ,Distance 203.0 km, h 238.7 rs m-msl 

N 
s 

305 N - u nit s, a 8557 km, Sur f ace t y pe"_~a.:..::.v-=e.na.g~oLe.=---=gL.n.:..::.o...:.UYl.::...:...::.:.d __ _ 

Climate e.o nUYl.e.n.tai. te.mpeJLa.te. d e" __________ km 

Frequency81.8 MHz, Transmitter output dBW, EIRP dBW 
--~---------------- -------~ 

f'lh 34 m, e mr. ------- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.17 

Transm i tter 

363.7 

H 

41 oS2'57.4"N 

870 38'15''W 

Receiver 

253.0 

33.5 

H 

28.5 

246.9 

Figure 75. Path 10219, parameters. 
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Path Number: 1 0 2 0 ---- -----
Code Number: __ ~_ ~~~-±- ~~_1 _1 ~L_l_l 

Location: ChiQago, Illino~ - U~bana, Illino~ 

Data type 9226 hotmt!J me.cU.a.no ,Distance 203.0 km,h 200 m-msl 
. rs--------------------------------

N 305 N-un its, a 8557 
s 

km, Surf ace type av~age. g~ound 

Cl imate ___ Q_o_nti_·n_e.~nt~al~~t~e.m~p~~ __ ~e.~ ____________ _ de km -------------------
Frequencyl79.8 MHz, Transmitter output dBW, EIRP dBW --------- -------- ------
L'lh 36 m, e mr. ---------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i ght [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 3.17 

Transm i tter 

374.0 

H 

41°52' 51.4"N 
870 38'15"W 

Receiver 

246.9 

27 .4 

H 

28.5 

246.9 

400 06'39"N 
880 13'41"W 

Figure 76. Path 10210, parameters. 
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Figure 77. Paths 10212 through 10216, predictions. 
(see Figure 73 for profile) 
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Path Number: ___ ..L ~.L..L.L 

Code Number: _1 _1 L _1 .L .L .L J.... ~.L _1 _1 .L ..L _1 _1 

Locat ion: ChiQago, Ittino~ - U~bana, Ittino~ 

Data type 3139 houJli..y me.d.tan!.> ,Distance 204.1 km,h 200 m-msl 
rs-------

Ns _3_05 ___ N-un its, a __ 8_5_5_7 __ km, Surface type av~ge. g~ound 

Climate __ ~Q~o~n~ti~·~n~e.~ntal~~t~e.m~p_~~~e.~ ___________ _ de km ----------------
Frequency_1_9_1_._8 ___ M,Hz, Transmi Her output _____ dBW, E I RP _____ dBW 

~h _____ 36 _____ m, 8 ___________ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

h~ight [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-mslj 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.18 

Transm i tter 

365.7 

H 

41 0 53'25''N 

870 37'25''W 

Receiver 

241.4 

21 .9 

H 

28.2 

245.4 

400 06'39''N 

Figure 78. Path 10212, parameters. 
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Path Number: 1 0 2 1 3 ---- ----
Code Number: ___ -.-1_ ~ ~ ~ ~ ~.L _1 _1 .L.L _1 _1 

Locat ion: ChiQago, I££ino~ - Unbana, I££ino~ 

Data type 

N 

10787 houJt.£y me.cUan6 ,Distance 204.1 km,h 200 m-msl 
rs-----

s 
305 N-units, a 8557 km, Surface type __ ~a~v~e.n~a~g~e.~g~n=o~un~d __ ___ 

C 1 i mate QO n:tine.YLta...t :te.mpeJ1£tte. de km ------------
Frequency 191.8 MHz, Transmitter output dBW, EIRP dBW 

llh 36 m, 8 mr. ----- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.18 

------- -----

Transmitter 

365.7 

H 

41 oS3'75"N 
870 37'25''W 

Receiver 

241.4 

21 .9 

H 

28.2 
245.4 

Figure 79. Path 10213, parameters. 

101 



Path Number: ______ 7_ JL L _1 -L 
Code Number: 1 1 2 1 3 0 0 4 5 2 2 8 ---- ---- ---- ----
Location: Chieago, Iltlno~ - U~bana, Iltlnoi~ 

Data type 10777 hoU4ty mecUa.M ,Distance 204.1 km,h __ 24_5_._4 __ m- rns l 
rs 

305 N-units, a 8557 km, Surface type av~ge g~ound N 
s 

Climate eo ntinental. tempvz.a:te de km -------------------
Frequency 191.8 MHz, Transmitter output dBW, EIRP 

6h 36 m, 8 mr. 
--~~------ --------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g h t [ m], a bo v e sit e sur f ace 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

el~vation angle [deg] 

Location, latitude 

longitude 

~a t h bea ring 

elevation [m-msl] 

Other inforrnation: 

OT/TRER 16, nig. 3.18 

-----

Transm i tter 

365.7 

H 

Receiver 

249.4 

29.9 

H 

Z8.2 

245.~4 __ 

41 0 53'25''N 

870 37'25''W 880 13'41''W 

Figure 80. Path 10214, parameters. 
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Path Number: 1 025 ---- ----
Code Number: 2 3 004 5 2 1 2 8 

Location: 

Data type 

C~ago, Iltino~ - U~bana, Iltino~ 

9831 houJr.£1j me.cUa.n6 ,Di stance 204.1 km, h ___ 2_0_0 __ ~m-ms 1 
rs-

km, Surface type aVeJ1.a.ge. g~oun.d N 
s 

305 N-un its, a 8557 

Climate Qontine.ntat te.mp~e. de km -----------
FrequencY_--.:..1-=-.9.:....1!....:. 8::.....---.-.:MHz, Transm i tter ou tpu t ___ _ dBW, EIRP . ____ ~dBW 

L'lh 36 m, 8 mr. ---------- -------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms11 

Other information: 

OT /TRER 16, Mg. 3.18 

Transm i tter Receiver 

365.7 257 

37.5 

H H 

28.9 

246.3 

41 0 53'25"N ---- 40° 0,6' 39"N 

87°37'25"0) 

Figure 81. Path 10215, parameters. 
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Code Number: 

Locat ion: 

Data type 

Path Number: 026 -----
2 3 004 5 2 1 2 

Chi~ago, Iltino~ - Unbana, Iltino~ 

10152 hounly median6 ,Distance 204.1 

N 
s 

~3~0~5~ __ N-units, a ___ 855_7 ___ km, Surface type 

8 

km h 200 m-ms 1 , rs-----
avenage gnound 

C 1 i mate ~o ~en;ta1. tempeJULte de km ------------------
Frequency191.8 MHz, Transmitter output 

6h 36 ___ m, 8 mr. 

Antenna elevation [m-msll 

gain [dBi], main beam 

he i g h t [ m], a bo v e sit e sur fa c e 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

£,ath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, &ig. 3.18 

-----

Transm i tter 

365.7 

H 

870 37'25''W ----

--------------
dBW, EIRP __ _ 

Receiver 

241.4 

21.9 

H 

Z8.2 

245.4 

------------

Figure 82. Path 10216, parameters. 
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CHEYENNE MTN S COLO - KENDRICK COLO 
. PATHS 250 270 290 310 
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Figure 83. Paths 10250 and 10270, profile and predictions. 
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Path Number: o 2 5 0 -------
Code Number: 2 004 5 2 1 2 8 

Locat ion: Cheyenne Mountain Summit, Colonado - KendniQk, Colonado 

Data type 9628 hoWli.y mecUan.6 ,Distance 19.6 km,h 1603 m-msl 
rs .---

N 248 N-units, a 1826 
s 

km, Su rf ace type aVVl.age gJz.ound 
Cl imate Qontinentai tempVl.ate 

---------------~---------------------
de ________________ km 

Frequency 100.0 MHz, Transmitter output _____ dBW, EIRP ____ --...:dBW 

lIh 116 m, e mr. ----------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pat~ bearing 

elevation [m-msll 

Other information: 

OT/TRER 16, nig. 1.1 

Transmitter 

2683.8 

H 

380 45'50.4''N 

1040 51'50.4''W 

----_._.------

Receiver 

1609 

6 

H 

19.6 

2661. 

-----------
3S034"08.4"N 

1030 59'02.4"W 

------------

Figure 84. Path 10250, parameters. 
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Path Number: 0 2 7 0 ---- -----
Code Number: 2 1 0 0 4 5 2 1 2 8 ---- ---- ---- ----
Location: Cheyenne Mountain Summit, Colonado - Kendni~k, Colonado 
Data type 5835 houJ1.ty mecUa.YL6 ,Distance 79.6 km h 1603 m-msl 

, r s-----.-.: 
N 248 N-un i ts, a 7826 km, Surface type avvz.age gfl.ound 

s 
Cl imate ~ont,Lnental tempvz.ate de km --------------
Frequency 192. 8 MHz, Transmi tter output ______ dBW, E I RP ____ ~dBW 

l1h 116 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.7 

Transm i tter 

2699 

H 

1040 51'50.4''W 

Receiver 

1608.7 

5.7 

H 

79.6 

2667. 

380 34'08.4''N ---,. 
103()59'02.4"W 

Figure 85. Path 10270, parameters. 
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Figure 86. Paths 10290 and 10310, predictions. 
(see Figure 83 for profile) 
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Path Number: ____ 1_ L L!L L 
Code Number: _1 _1 ~ ~ _1 L L..L 2- L _1 _1 L -.L _1 _1 
Location: Cheyenne Mountain Summit, Coionado - Kendniek, Coionado 
Data type 1024 houJt.ty mecUa.n ,Distance 79.6 km h 1603 m-msl , rs-----.:. 
N 248 N-units, a 7826 km, Surface type a.venage glLound 

s 
C lima te eon:tinetttai. :tempeJUtte de km -----------
Frequency_2_3_0 ___ ---.:MHz, Transm i tter output _____ dBW, E I RP ____ ---.:dBW 

l',h ___ 1_16 ___ m, 8 _____ .....;m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.8 

Transmitter Receiver 

2699 1608.7 

'3.7 

H H 

19.6 

2667. 

380 45'50.4''N 380 34'08.4''N 

1040 51'50.4''W 

Figure 87. Path 10290, parameters. 
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Path Number: 1 031 0 
------- ----

Code Number: 3 004 5 2 1 1 2 8 

Location: Cheyenne Mountain Summ1t, Colo~ado - KendniQk, Colo~do 

Data type 1855 ho~y mediano ,Distance 19.6 km,h 1603 
rs 

m-rnsl 

N 248 N-units, a 1826 km, Surface type av~age g~ound 
s ----

C lima t e QO n:t::inentai tempeAate de krn ----------------
Frequency 1046 MHz, Transmitter output dBW, EIRP dBW 

lih 116 m, 8 mr. 

Antenna elevation [rn-rnsl] 

gain [dBi], rnain bearn 

height [rn], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [krn] 

elevation [rn-rnsl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [rn-rnsl] 

Other information: 

OT fTRER 16, M.g. 1. 8 

Transrn i tter 

2610. 

H 

-----,--------

-------

Receiver 

1616.3 

13.3 

H 

19.6 

2661. 

380 34'08.4 rr N 

1030 59'02.4"01 

Figure 88. Path 10310, parameters. 
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Figure 89. Paths 10252 and 10272, profile and predictions. 
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Path Number: o 2 5 2 
----

Code Number: 2 004 5 212 8 

Location: Cheyenne Mountain Summit, Colonado - K~val, Colo~ado 

Data type ____ l_l_7_8_2_ho_W11. __ y_m_e_cu_·_a_n6_, Distance 113.0 km h 1542 m-msl , rs----~ 
N 

s 
___ 2_5_0 ___ N-units, a 7846 km, Surface type avenage g~ound 

Cl imate continental temp~ate de km -------------------
Frequency 100 MHz, Transmitter output . ____ dBW, EIRP _____ ~dBW 

187 m e 
--------~, ---------

Antenna elevation [m-msl] 

gain [dSi], main beam 

mr. 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

e I !./a t ion [m-ms I ] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other inforrllation: 

OT /TRER 16, 6ig. 1. 11 

Transm i tter 

2683.8 

H 

380 45'50.4''N 

1040 51'50.4''W 

Receiver 

1548.1 

6. 1 

H 

53.43 

1817. 

380 37'55.2''N 

Figure 90. Path 10252, parameters. 
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Path Number: o 2 7 2 ----
Code Number: 2 004 5 2 1 1 2 8 1 

Locat ion: Cheyenne Mountain Summit, Colo~do - K~val, Colo~do 

Data type 6967 ho~y me~n6 ,Distance 113.0 km,h __ 15_4_2 ___ m- msl 
rs 

Ns ____ 2 .... S,L-N-un i ts, a 7846 km, Surface type al1enage g!zOlmd 

de km ---------------Climate continental tempenate 
-------------~~-------------------

192.8 MHz. Transmitter output dBW, EIRP dBW ------- ------Frequency 

L'lh -----187 m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain ~dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~_ bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 1.11 

Transmitter Receiver 

2699 1547.8 

6. 1 

H H 

53.43 
1817. 

38045'50.4''N 
1040 51'50.4''W 

Figure 91. Path 10272, parameters. 
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Path Number: 0 2 9 2 ---- ----
Code Number: __ 1 ~ ~ _ ~ ~ ~ 2. -.1. _1 _1 -.1. ~ _1 _1 

Locat ion: Cheyenne Mountain Summ{t, Colonado - Kanval, Colonado 
Data type 909 hoWl1.y medU1n6 ,Distance 113.0 km,h 1542 

--------------------- rs 
m-msl 

Ns 250 N-units, a 7846 km, Surface type apetzage gtzO((rld 

C lima te c..ontinent.a..e. tempenlLte de km 
----------------~----------------------- ---------------

Frequency 230 MHz, Transmitter output dBW, EIRP dBW 

llh 187 m, e mr. ------------ --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~ath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.12 

-------- ---------

Transm i tter 

2699 

H 

38 0 45'50.4''N 

1040 51'50.4''W 

--------------

Receiver 

1547.8 

5.8 

H 

53.43 

1817. 

Figure 93. Path 10292, parameters. 
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Path Number: 0 2 6 6 ---- ----
Code Number: 1 3 0 0 4 5 2 1 2 8 ---- ---- ---- ----
Location: Cheyenne Mountain Summit, Colo~ado - K~val, Colo~do 

Data type 232 houMy mecLi.aYL6 ,D i stance 113.0 km h 1542 m-ms 1 
------------~~--------- ' rs------

N 250 N-un its, a 7846 km, Surface type av~age g~ound 
s 

Cl imate Qontinentai temp~ate 
----------------~------------------------

de ___________________ km 

Frequency 1040.1 MHz, Transmitt,~r output _______ dBW, EIRP _____ ~dBW 

IIh 187 m, 8 mr. ------------ --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m]. above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.12 

Transmitter 

2670 

H 

380 45'50.4''N 

1040 51'50.4''W 

Receiver 

1544.9 

2.9 

H 

53.43 

1817. 

Figure 94. Path 10266, parameters. 
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Path Number: 0 3 1 ---- -----
Code Number: _1 _12_1 _1 ~ ~ ~ 2- L __ 1 _1 L.L __ 1 __ 1 

Location: Cheyenne Moun.;t.a;.n SummU, Colonado - KctfLVM, ColofLctdo 

Data type 599 hoUlli-y mecUa.n;., Distance 113.0 km h 1542 m-msl 
--------------, , rs------~ 

N 
s 

Climate 

250 N-un its, a 7846 
c.ontinental .:tempena:te 

km, Surface type aVe.!z.4ge gnound 
de km ----------------------------- ------------

FrequencYI046 MHz, Transmitter output ________ dBW, EIRP ________ dBW 

~h 187 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.12 

Transmitter Receiver 

2670 1543.8 

1.8 

H H 

53.43 

1817 

Figure 95. Path 10311, parameters. 
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Path Number: ___ '_L JLlLL 

Code Number: J __ _ 1_ .-L _1_ _1_ JL JL ~ 2-.L.L.L ..2......L.L.L 
Location: Cheyenne Mountain Summit, Colonado - Kanval, Colonado 
Data type 6132 howr£y median6 ,Distance 113.0 km,hrs_l_5_4_2 ___ m-rnsl 

N 250 N-units, a 7846 km, Surface type avenage gnound 
s 

C lima te c.on.tinental :tempV1£tte de krn -------------------
Frequency--.!!!6 ___ MHz, Transmitter output dBW, EIRP 

lIh 187 m, e mr. ---------- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g ht [m], above site su rf ace 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~ bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, nig. 1.12 

Transrn i tter 

2670 

H 

380 45'50.4''N 

1040 51'50.4''W 

------ "---

Receiver 

1555.4 

13.4 

H 

53.43 

1817 

-----.-.------

Figure 96. Path 10312, parameters. 
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Path Number: 1 033 ---- ----
Code Number: 3 004 5 2 1 2 8 

Location: Cheyenne Mountain Summit, Colonado - K~val, Colonado 

Data type 405 houJLty mecUan6 ,Distance 113.0 km h 1542 m-msl 
, r s-------..: 

N 250 N-units, a 7846 km, Surface type avenage gfLound. 
s 

C 1 i ma te c.onUnental tempenate de km -------------
Frequency_1_0_46 ___ --..,;MHz, Transm it ter ou tput _____ dBW, E I RP _____ dBW 

f,h 187 m, e mr. 
---~~--- -----~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa~ bearing 

elevation [m-msl] 

Other information: 

OT / TRER 1 6, Mg. 1. 12 

Transm i tter 

2670 

H 

380 45'50.4''N 

1040 51'50.4''W 

Receiver 

1546.6 

4.6 

H 

53.43 

1817 

380 37'55.2"N 

1030 34'19.2"W 

Figure 97. Path 10313, parameters. 
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Figure 98. Paths 10267, 10268, and 10298, 
(see Figure 89 for profile) 

predictions. 
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Path Number: 0 2 6 7 ---- ----
Code Number: 3 9 004 521 1 281 

Location: Cheyel1l1e Moun.:tlU11 Summit, ColoJLado - KaJtva..t, ColoJLado 

Data type 183 houJr1.y med1a.n6 , Distance 113.0 km h 1542 m-msl 
--------------~--------- ' rs---------

Ns ___ Z_5_0 __ N- un its, a 7846 km, Surface type aVeJLagegf LOUI1d 

Cl imate Qol1til1enta..t temp~e de km --------------
Frequency 9250 MHz, Transmitter output ______ dBW, EIRP ______ dBW 

~h 187 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height em], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~th bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.13 

Transmitter Receiver 
2670 1544.9 

2.9 

H H 

53.43 

1817. 

104oS1'50.4"W 

Figure 99. Path 10267, parameters. 
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Path Number: o 2 6 8 

Code Number: 3 9 004 5 2 2 g 

Locat ion: Cheyenne Mountain Summit, Colo~do - Kanvai, Colonado 

Data type 186 hoMly mecUan-o ,D i stance 113.0 km h 1542 m-ms I 
-------------------------- ' rs--------~ 

N 250 N-un its, a 7846 km, Surface type avenage gnound 
s 

C 1 i ma te c.ontinental tempenate de km 
---------------------

Frequency 9350 MHz, Transmitter output dBW, EIRP 

L'lh 187 m, 8 mr. 
-----~---- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site 

1 ine loss [dB] 

polarization' 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa t h bea ring 

elevation [m-msl] 

Other information: 

OTTRER 16, 61g. 1.13 

-------

Figure 100. Path 10268, parameters. 
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Code Number: 

Path Number: 

3 9 

1 ----
004 5 

o 2 9 8 ----
2 1 2 8 

Locat ion: K~val, Coio~ado - Cheyenne Mountain Summ~, Coio~ado 
147 hoMiy mecUa.n.6 113.0 1542 Data type , Distance km,h m-msl 

------------------------ rs-------~ 
N 250 N-units, a 7846 km, Surface type av~geg~ound 

s -----~~~---------

C 1 i ma te c.ontinen.ta1. tempeJl..a.te -----------------------------------------
de __________________ km 

Frequency 9361 3 MHz, Transmitter output __________ dBW, EIRP ________ ~dBW 

t.h 187 m, 8 mr. 
----~~---- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne los s [d B] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

f.§.!..b. bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.13 

Transm i tter Receiver 

1545 2668.5 

3 

H H 

53.43 

1817 

380 37'55.2"N 

1 0 30 34' 19. 2 "w 1040 S1'50.4"W 

Figure 101. Path 10298, parameters. 
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Figure 102. Paths 10254 and 10274, profile and predictions. 
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Path Number: 1 o 2 5 4 -------- -------
Code Number: 2 2 304 5 212 8 

Locat ion: Cheyenne MountcUn Summil, CoioJtado - HMweii, CoioJtado 

Data type 9999 howr1..y mecU..a.YL6 ,Distance 156.0 km h 1334 m-msl 
------------------------- ' rs---------

N 251 N-un i ts, a 7856 km, Surface type aVeJl.age gJtound 
s 

C lima te continental tempeJli1te de _____________ km 

Frequency 100 MHz, Transmitter output dBW, EIRP dBW 
-------~ 

i:lh 114 m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 2.33 

Transm i tter Receiver 

2683.8 1339.3 

5.3 

H H 

43 

1487 

1040 51'50.4''W 

Figure 103. Path 10254, parameters. 
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Path Number: o 2 7 4 

Code Number: 2 2 304 5 2 2 8 

Location: Che.ye.nne. Moun.:tlUn SummU, ColofLado - HMWUl, COlOMdo 

Data type 6205 hoUfLly me.cU.a.YlJ.> ,D i stance 156.0 km h 1334 m-rns 1 
------------- ' rs--------

Ns 251 N-un its, a 7856 km, Surface type aVe.Mge.· gfLound 

CI imate Qontine.ntai te.mpe.JLate. de km 
------------~----------------- .----------------

Frequency 192.8 MHz, Transmitter output -------.....; 
Llh 114 m, 8 mr. -------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i ght [m], above site 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Locat ion, I a t itude 

longitude 

'path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 2.33 

___ dBW, EIRP ___ _ 

Figure 104. Path 10274, parameters. 
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Figure 105. Paths 10294 and 10314, predictions. 
(see Figure 102 for profile) 
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Path Number: o 2 9 4 

Code Number: _1 _1 -.i. -.i. -.i. ~ ~ -± --.i -.-1 _1 _1 -.-1....I _1 _1 

Locat ion: Cheyenne Mountain SummIt, Cofonado - Haowefi, Cofonado 

795 hoMfy mecUaY/..6 ,D i s ta nce 156.0 km, h 1334 
rs 

N 251 N-units, a 7856 km, Surface type avenage gnound 
s 

Data type m-ms I 

C lima te c.ontinenta1.tempeJra:te 
~~-------------------

de km --------------
Frequency 230 MHz, Transm i tter output _____ dBW, E I RP __ _ 

114 t,h m, 8 mr. ------ ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

lin e 10 s s [ dB] 

po I ar i zation 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

p~~ bearing 

elevation [m-msl] 

Other information: 

OT /TRER 16, 6ig. 2. 34 

Transm i tter 
2699 

H 

---"-"------
380 45'50.4''N 

1040 51'50.4"W 

Receiver 
1339 

5 

H 

43 

1487 

1030 08'27.6"W 

Figure 106. Path 10294, parameters. 
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Path Number: o 3 1 4 ----
Code Number: 3 2 304 5 2 1 2 8 

Locat ion: Cheyenne Mountain Summit, Colo~ado ~ H~well, Colo~do 

Data type 7007 houJzi..y mecU.a.n6 ,Distance 156.0 km h 1334 m-msl 
, r s.------.--: 

N 251 N-un its, a 7856 
s 

km, Surface type av~age g~ound 

Cl imate eontinental temp~ate 
------------~-----------------

de km -----------
1046 Frequency ______ MHz, Transm it ter output _______ dBW, E I RP _______ dBW 

l1h 114 m, e mr. --------- ---~----

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 2.34 

Transm i tter Receiver 

2670 1346.6 

12.6 

H H 

43.0 

1487 

1030 08'27.6"W 

Figure 107. Path 10314, parameters. 
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PATHS 258 264 278 318 CHEYENNE MTN S COLO - ANTHONY KANS 
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Figure 108. Paths 10258, 10264, 10278, and 10318, profile 
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Path Number: 1 025 8 ----
Code Number: 2 3 004 5 212 8 

Locat ion: Cheyenne Moun;tain Summa, ColoJtado - Anthony, Kan.6(l6 

537 houJt.ty mecU.a.n.6 , Distance 634.6 km,h 407 
rs Data type 

N 
s 

272 N-units, a 8090 km, Surface type av~age gJtound 
m-msl 

C I i mate c.on.:tinenta..t tempeJW;te de . _________ k.m 

Frequency __ 10_0 ___ ~MHz, Transmitter output ________ dBW, EIRP ______ dBW 

L1h ------
171 m, 8 _____ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6iH. 3.67 

Transmitter 

2683.8 

H 

Receiver 

418.8 

11. 9 

H 

8 

432.8 

370 14'24''N 

97 0 53'52.8''W 

Figure 109. Path 10258, parameters. 
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Path Number: o 2 6 4 
----

Code Number: 2 3 004 5 2 1 1 2 8 

Locat ion: Ch~y~nn~ Mou~n Summit, Colo~ado - Anthony, Kan6~ 

Data type 266 hoMly m~cUa.n6 ,Distance 634.6 km h 407 m-msl 
--------------~---------- ' rs-------~ 

Ns __ 2_7_2 __ N-un its, a_ 8090 km, Surface type av~ag~ g~ound 

CI imate ~ont£n~ntal t~p~~ ----------------
Frequency 100 MHz, Transmitter output 

~----------------

L\h _____ l_7_1_---...:m, 8 ______ m r . 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~..Q bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.67 

Transm i tter 
2683.8 

H 

380 45'50.4''N 

1040 51'50.4''W 

de km --------------
dBW, E I RP ______ ---...:dBW 

Receiver 
418.8 

11 • 9 

H 

8 

432.8 

970 53'52.8''W 

Figure 110. Path 10264, parameters. 
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Path Number: 1 o 2 7 8 ----
Code Number: 2 3 004 S 2 2 8 

Location: Cheyenne Mountain Summit, Colonado - Anthony, Ka~~ 

Data type 243 howr1y mecUa.~ ,Distance 634.6 km,h 407 m-msl 
rs-------.: 

8090 km, Surface type aVeJl.age gJwund __ 27_2 __ N-units, a N 
s 

Cl imate eontinental temp~e de km --------------
Frequency 192.8 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

t'lh 171 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m), above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km) 

elevation [m-msl) 

elevation angle [deg) 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.67 

Transmitter Receiver 

2699 418.8 

11.9 

H H 

8 

432.8 

380 4S'SO.4''N 

104oS1'SO.4"W 

Figure 111. Path 10278, parameters. 
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Path Number: 1 038 ---- -----
Code Number: 3 3 004 5 2 1 2 8 

Location: Cheyenne Mounta.A..n Summa, CotoJr.ado - Anthony, KanoM 
Data type 184 hoU!LR..y mediano ,Distance 634.6 km h 407 m-msl 

------------------------ ' rs-------
Ns 272 N-units, a 8090 km, Surface type aVe.J1.age gJtound 

C 1 i ma te Qontinentat tempe.J1.a.te de km .--------
F 1046 MH requency______ z, Transm it ter ou tput _____ dBW, E I RP ____ --dBW 

6h 171 8 ______ ~m, ___________ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 3.67 

Transmitter 
2670 

H 

1040 51'5Q.4''W 

Receiver 
409.6 

2.7 

H 

8.0 
432.8 

970 53'52.8''W 

Figure 112. Path 10318, parameters. 
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Path Number: _______ 1_ L L -L L 
Code Number: ~ __ 1 _.1_1 --.l ~ ~.3. ~ L _1 _1 L ..L _1 _1 

Location: Che.ye.nne. Mourz;tain Summa, Co.to-'1.a.do - Fayet:te.v.il1.e., An/zan.6Cu 

Data type 120 houJL.ty me.cUan6 ,Distance 995.9 km h 396.2 m-msl 
-------------------------- ' rs------~ 

Ns 276 N-units, a 8140 km, Surface type aVe.Jr.a.ge. gnound 

C 1 i ma t e e.o Yl.U.ne.nta1. te.mpe.-'1.a..te. d e km 

Frequency 100 MHz, Transmitter output dBW, EIRP dBW 
------~ --------- ---------~ 

Llh 384 m,8 mr. ----------- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Pa t ~ bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 3.70 

Transm i tter Receiver 

2683.8 432.2 

11. 6 

H H 

16.6 

396.2 

380 45'50.4''N 

1040 51'50.4''W 94 0 06'25.2''W 

------------- -----------

Figure 114. Path 10260, parameters. 
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Figure 115. Paths 10299 and 10300~ profile and predictions. 
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Code Number: 

Location: 

Data type 

Path Number: 

2 7 004 5 
o 2 9 9 ----
2 1 2 7 1 1 

P"[ku Peak, ColoJUtdo - Gun.baJlJtel Hill, ColOJr.a.do 

192 hoWli.q med..[11.n6 ,Distance 139.1 'km,h 1583 m-msl 
rs-------

N 
5 

249 N-un its, a 7836 km, Surface type aveJta.ge glLoun.d 

Climate_~c~o~nti~·n~e~nt~ai~t~em~p~·~~~e ____________ __ de. _______________ km 

Frequency 751 MHz, Transmitter output _______ dBW, EIRP ______ dBW 

t.h 518 m, 8 mr. ----------- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6.ig. 1.14 

Transm i tter 

4302.5 

H 

Receiver 

1585.7 

2.7 

H 

10.06 

1633 

Figure 116. Path 10299, parameters. 
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Code Number: 

Location: 

Data type 

Path Number: 

139 1 

____ 1 

004 5 
030 0 ----
'I. 1 1 2 7 1 ---- ---- ---- ----

P~ke6 Peak, Co!o~do - Gunb~et Hilt, Co!o~o 

315 ho~y medl~ , Distance 139.1 km,h rs 
1583 

N 249 N-units, a 7836 km, Surface type a.v~ge glLound 
s 

Climate continental temp~e 

Frequency 9361.3 MHz, 

lIh 518 m, e 

Antenna elevation [m-msl] 

gain [dBi], main beam 

Transmitter 

mr. 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.14 

de 

output dBW, EIRP 

Transmitter Receiver 

4302.5 1585.7 

2.7 

H H 

10.06 

1633 

Figure 117. Path 10300, parameters. 
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PATHS 332 352 372 CHEYENNE MTN B COLO - KARVAL COLO 
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Figure 118. Paths 10332,10352, and 10372, 
profile and predictions. 
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Path Number: 0 3 3 2 ---- ----
Code Number: 1 2 0 2 3 0 4 5 2 1 2 8 1 

Locat ion: 

Data type 

N 
5 

------ ---- ----- ----
Cheyenne Mountain Ba¢e, Colo~do - K~val, Colo~do 

6594 hoUf1i.y mecUan..o ,Distance 113.3 km,h 1561 
rs 

241 N-units, a 7758 km, Surface type aV~ge 9~ound 

m-msl 

Cl imate ---------------------------------------
eontinentai temp~e de _________ -km 

Frequency~92=--___ _=MHz, Transm i tter output ______ dBW, E I RP _____ --.:dBW 

6h ------
163 m, 8 _____ _=m r . 

Antenna elevation [m-msl] 

gain [dBi), main beam 

height [m), above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km) 

elevation [m-msl) 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT fTRER 16, Mg. 2. 32 

Transmitter 
2281.4 

H 

380 46'26.4''N 

Receiver 
1571.9 

10.9 

H 

56.5 

1829 

Figure 119. Path 10332, parameters. 
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Path Number: 1 o 352 ---- ----
Code Number: 222 304 5 2 1 2 8 

Location: Cheyenne Mountain B~e, Colo~ado - K~val, Colo~do 

Data type 1244 houJr1..y mecLiaYl.6 ,Distance 113.3 ·km h 1561 m-msl 
------------------------ ' rs------

N 
s ~2~4~1 ___ N-units, a 7758 km, Surface type av~a.ge g~oW1d 

Cl imate ~ontinenta.l temp~a.te de km '---------------
Frequency 210.4 MHz, Transm i tter output _________ dBW, E I RP ______ dBW 

llh 163 m, e mr. 
--~~---- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OTjTRER 16, 6ig. 2.32 

Transm i tter Receiver 

2287.5 1571 .6 

10.6 

H H 

56.5 

1829 

1040 51'43.2''W 1030 34'19.2"W 

Figure 120. Path 10352, parameters. 
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Path Number: o 3 7 2 ----
Code Number: 122 2 304 5 2 1 1 2 8 1 

Locat ion: Che.ye.nne. Mountain Bcue., CoioJzado - KM.va1., CoioJzado 

483 howc1.y me.cii.a..u ,D i s ta nce 113.3 km, h 1561 
rs Data type 

N 
s 

241 N-units, a 7758 km, Surface type aVe.Jzage.gnound 

m-ms 1 

Climate c.onUne.nta.t te.mpe.na.te. de, __________ km 

Frequency 236 MHz, Transmitter output dBW, EIRP dBW 

lIh 163 m, 8 mr. 
------~ ------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 2.32 

-----

Transmitter Receiver 

2287.5 7571.6 

10 6 

Ii H 

56.5 

1829 

Figure 121. Path 10372, parameters. 
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PATHS 338 358 CHEYENNE MTN B COLO - ANTHONY KANS 
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Figure 122. Paths 10338 and 10358, profile and predictions. 
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Path Number: 1 o 3 3 8 
----

Code Number: 1203004 5 8 1 1 

Location: Cheyenne Mountain B~e, Colo~do - Anthony, Kan6~ 

Data type 

N 

134 houJr.1.y mecUa.n6 ,D i s ta nce 634. 7 km, h __ 4_0_7 __ ...:m-ms 1 
rs 

s 
268 N-units, a 8042 km, Surface type avvr.age gJLound 

Climate eontinental tempvr.ate de _________________ km 

Frequency 92 MHz, Transmitter output dBW, EIRP dBW 
----~ 

6h _____ 17_1 ____ ~m, 8 ______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~th bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 3.68 

Transmitter 

2281. 4 

H 

Receiver 
418.8 

11.9 

H 

8.1 

432.8 

Figure 123. Path 10338, parameters. 
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Path Number: _______ 1_ ~..i.. ~..L 

Code Number: _1 _1 -L -L ..i.. ~ ~ -±- ~ ~ _1 _1 ~ ..L _1 _1 

Locat ion: Cheyenne Mountain B~e, Colonado - Anthony, Kan6~ 

Data type 

N 

148 hou.J1£y mecUan6 ,Distance 634.7 km,h 407 m-msl rs------..: 

s 
268 N-un its, a 8042 km, Surface type aVVtage gJr.ound 

eli mate continental ~empVtate de km --------------------' 
Frequency 210.4 MHz, Transmitter output dBW, EIRP 

6h 171 m, 8 mr. ------------ ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl} 

elevation angle [deg] 

Location, latitude 

longitude 

Pat~ bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 3.68 

Transm i tter Receiver 

2287.5 418.8 

11.9 

H H 

8.1 

432.8 

380 46'26.4"N 

Figure 124. Path 10358, parameters. 
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PATHS 447 TO 449 GEORGIA TECH GA - MT OGLETHORPE GA 
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Figure 125. Path 10449, profile and predictions. 
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Path Number: 044 9 

Code Number: _1 _1 ... -L _1 _1 ~ ~...£ 2...L _1 _1 ..L ..L _1 _1 

Locat ion: Geo~g1a Teehnology, Geo~gia - Mt. Ogletho~pe, Geo~gia 

Data type 1500 hoUfl1..y mediano ,Distance 80.5 km h Z98 m-msl 
--------------~---------- ' rs------~ 

N Z96 N-units, a 8416 km, Surface type av~age g~ound 
s 

C 1 i ma te eon;t.[nental tempeJta:te de km ------------------
Frequency 1310 MHz, Transmitter output dBW, EIRP dBW -------
f1h ____ 1_Z_5 ___ m, 8 _____ -.:m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [mJ, above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~'-~ bea ring 

elevation [m-msl] 

Other information: 

OT!TRER 16, 61g. 1.9 

Transmitter Receiver 

317 1005.9 

18.3 

H H 

80.5 

1001.9 

Figure 126. Path 10449, parameters. 
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Figure 127. Paths 10448 and 10447, predictions. 
(see Figure 125 for profile) 
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Code Number: 

Path Number: 
3 2 004 

044 8 
5 2 2 2 

---- ---- ----- ----
Location: Geo~gla TeQhnology, Geo~gla - Mt. Ogletho~pe, Geo~gla 

Data type h .... 0 J:_ 80.5 298 yeM 06 Owu.y meUMtn6 , Distance . ____ km,hrs _____ m-msl 

N 
s 296 N - u nit s, a 841 6 km, Sur fa c e t y pe---,a:.:...v:.:...eJr.::.:...:c:a.:.;;gL.:e~gL.:Jt::..:o-=.u:.:...n:.:...d=-__ 

Climate Qo~nental tempeJr.ate 
-----------~--~-------------------

de ___________________ km 

Frequency 2860 MHz, Transmi tter output _____ dBW, E I RP ______ dBW 

flh 125 m, 8 mr. ---------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 ar i zat ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 1.10 

Transrn i tter Receiver 

317 1005.9 

18.3 

H H 

80.5 
1001.9 

-----_._----

Figure 128. Path 10448, parameters. 
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Code Number: 

Path Number: 

391 

1 ----
004 5 

044 7 ----
2 2 

Locat ion: Ge..oJtgia. T e..c.hno.tog y, Ge..oJtgia - /vtt. Og.te1:hoJtpe.., Ge..ongia. 

Data type 2000 houJl1.y me..cU..anf.i ,D i stance ___ 8_O_. 5 __ km , h 298 m-ms I 
-------------------- rs--------~ 

N 296 N-units, a 8416 km, Surface type a.VeJulge..gJtound 
s 

C I' t c.ontine..n.:tai. te..mpeJLa..te.. d k I ma e e _______________ " m 

9404 Frequency _________ ~MHz, Transmitter output _______ dBW, EIRP ________ dBW 

llh 125 m, 8 __________ -.:m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fi~g. 1.10 

Transm i tter Receiver 

317 1005.9 

18.3 

H H 

80.5 

1001.9 

Figure 129. Path 10447, parameters. 
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Figure 130. Paths 10457 through 10462, profile and predictions. 
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Path Number: o 4 5 1 
----

Code Number: 2 4 3 004 5 2 1 2 8 

Locat ion: Ce..dcvt Ra.pid6, Iowa. - QtU.nc.y, Ul.lnoio 

Data type 

N 

3100 hoUflty me..cUa.n6 ,Distance 215.4 km h 201.9 m-msl 
, r s-------...: 

s 
303 N-un its, a 8525 km, Surface type a.VeJLa.ge.. g/tound 

------~---------
Climate c.ontine..nta.l te..mpe..na.te.. de ________________ km 

Frequency 418 MHz, Transmitter output _____ dBW, EIRP ____ ~dBW 

L.h. ___ ~4..:...1 __ ~m, e _______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.22 

Transmitter Receiver 

281.1 234.1 

9. 1 

H H 

28.0 

201.9 

41 0 S3'26"N 
if 

97'° 42' 40 W 

Figure 131. Path 10457, parameters. 
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Path Number: 1 0 4 5 8 ---- ----
Code Number: 2 4 3 0 0 4 5 2 2 8 

Locat ion: C edaJr. Rap,[d6, I owa ~. Quinc.y, I.tU.no..L6 

Data type 1164 houJLty med,[an6 ,Distance 215.4 
--------------~----------

km.h 221.6 m-msl 
rs------

N 303 N-un its, a 8525 
s 

km, Surface type avvrage gJwund 

Cl imate c.ont,[nental tempena.te 
-------------------------------------------

Frequency 418 MHz, Transmitter output 

L1h 41 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa t h bea ring 

------

Transmitter 

287.7 

H 

91 0 42'40''W .=---

de km --------------------
dBW, E I RP ____ ---.-:dBW 

Receiver 

275.9 

50.3 

H 

42 

221.6 

elevation [m-msl] 

Other information: 
--- ----- ---

OT/TRER 16, n,[g. 3.22 

Figure 132. Path 10458, parameters. 
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Path Number: o 4 5 9 ----
Code Number: 243 004 5 2 2 8 

Locat ion: Ce.devt Ra.pido, Iowa. - QILiI1c-y, 1.tti110-u' 

Data type 1864 hou.JLf.y me.cU:a.11f.. ,D i s ta nce 215.4 km h 221 .6 m-ms I 
, rs-----

N 303 N-un i ts, a 8525 
s 

km, Surface type a.vVta.ge. gJtound 
----~~~---------

C lima te c-ontil1e.n.ta.l te.mpeJriUe. 
--------------~------------------

de km ------------------
Frequency 418 MHz, Transmitter output dBW, EIRP dBW ----._-- ---------- ----------
lIh 41 m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi), main beam 

height [m), above site surface 

line loss [dB) 

polarization 

type 

Horizon distance [km) 

elevation [m-msl) 

elevation angle [deg) 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl) 

Other information: 

OT/TRER 16, 6ig. 3.22 

Transmitter 

287.7 

11 .9 

H 

17.7 

252.4 

91 0 42' 40"W 

---------

Receiver 

336.9 

H 

Figure 133. Path 10459, parameters. 
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Path Number: 1 0 4 6 0 
---- ----

Code Number: 2 4 3 0 0 4 5 2 1 2 B ------ ------ ---- ------
Locat ion: CedaJ1. RllP-<-ci6 , Iowa. - Qu,,[I1C.!f , I.tt.il1o-u' 

Data type 191 howrl.!f meclill/1.6 ,Distance 215.4 km h 221.6 
--------------~---------- ' rs-------

m-msl 

N 
s 

303 N-un its, a ___ B_5_25 __ km, Surface type __ ll_V_eJL_ag.=--e--=:9_lt_O_wt __ d __ _ 

eli mate c.o nUJlen:tal tempeJLa:te de km .------------------- -------------
Frequency_4_1_B ____ MHz, Transm i tter ou tput ______ dBW, E I RP _______ d.BW 

Lh __ 4_1 ___ rn, 8 ______ mr. 

Antenna elevation [m-msl) 

gain [dBi], main beam 

he i g h t [ m], a bo v e sit e sur f ace 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

£_i3_~~ bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, n-<-9. 3.22 

Transm i tter Receiver 

287.7 367.3 

11.9 

H H 

17.7 
252.4 ---

41 0 53'26''N =-::-.....:.---

91 0 42'40''W 

Figure 134. Path 10460, parameters. 
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Code Number: 

Locat ion: 

Data type 

Path Number: 

124 3 
1 

004 5 

046 ----
2 1 2 

Cedafl. Ra.p"[d6, Iowa. - Q.tUney, Illino.u. 

1057 howri.y med..[a.n6 , Distance 215.4 

8 1 

252.4 km, h _______ ....:m-ms 1 
rs 

N 303 N-un its, a 8525 s 
km, Surface type a.v~ge gJz.ound 

Cl imate eontinental temp~ate 
-~~--~~~~--~-----------

de ________________ ,km 

Frequency 418 MHz, Transmitter output _______ dBW, EIRP ______ dBW 

lIh. ____ 4_1 __ ....:m, 8 ______ ....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing. 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6..[g. 3.22 

Transmi tter Receiver 

287.7 397.8 

11.9 

H H 

17.7 

252.4 

41 0 53'26''N 

Figure 135. Path 10461, parameters. 
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Code Number: 

Location: 

Data type 

Path Number: 
243 

1 -.---
004 5 

o 4 6 2 ----
2 1 2 

CedafL Rapld6, Iowa ~ Quhtc.y, Illinov., 

2322 hoWli-y mecUan6 ,Distance 215.4 

8 

km h 252.4 m~msl 
, rs-----

N 303 N-units, a 8525 
s km, Surface type __ ~a~v~~~ag~e~g~n~o~un~d~ __ __ 

Cl imate c.ontinental ~emp~ate 
-------------~-----------------------

de km ----------------
Frequency 418 MHz, Transmitter output _______ dBW, EIRP dBW ---
L'lh 41 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.22 

Transm i tter Receiver 

287 7 478 3 

11 .9 

H H 

17.7 

252.4 

91 0 42'40''W 

Figure 136. Path 10462, parameters. 
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Figure 137. Paths 10903 and 10904, profile and predictions. 
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Path Number: 1 090 .3 ---- ----
Code Number: 2 4 3 004 5 3 1 2 

Location: ROUl1d HUl-, MM.oacJw'}'e;t.;to ~ CJulWnond'.o HUl-,· Nw JVt.6e,1J 

Data type 

N 

240 howr.1.1J medial1/.) ,Distance 302.3 km,h 0 m-msl 
rs----~ 

s 
312 N-units, a 8676 km, Surface type .oM Wa.:teJr.. 

C 1 i ma te maJU.t,Une tempeJr..a.:te oveJt.6ea de km 
~~---------------

FrequencY __ ~4~1~7 _____ MHz, Transmitter output __________ dBW, EIRP __________ dBW 

6h ____ ~O ____ ~m, 8 ___________ mr. 

Antenna elevation [m-msJ] 

gain [dBi], main beam 

he i g h t [ m], a bo v e sit e sur fa c e 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

fath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.48 

Transmitter Receiver 

113.4 132.3 

98.9 

H H 

40 t1 23'31"N 

Figure 138. Path 10903, parameters. 
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Path Number: o 9 0 4 

Code Number: 3 2 3 0 0 4 531 2 

Locat ion: 

Data type 

N 
s 

Climate 

Rou.nd Hill, MM.6ac.hlMe.ti.6 - CJta.W6ofLd'!.l HLU, New JefLM!..fj 

240 hoW'11-fj mecUa.n.6 ,Distance 302.3 km,h 0 m-msl 
r s'---------.: 

312 N-un i ts, a 86.76 km, Surface type !.lea watefL ---------------------
mcvu:..ume tempefLate oVeMea de km ---------------------------------- -----------------

Frequency __ ~2~2~9~0 ____ MHz, Transmitter output __________ dBW, EIRP __________ dBW 

L'lh, _____ O ___ --.:m, 6 _________ .....;m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation (m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.48 

Transm i tter Receiver 

113.4 132.3 

98.9 

H H 

Figure 139. Path 10904, parameters. 
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Figure 140. Paths 11440 and 11441, profile and predictions. 
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Path Number: 1 144 0 ----, ----
Code Number: 253 004 5 2 1 6 

Loca t ion: St. Anthony, NewnouncLta.nd - Ga.ndVt, NewnouncLta.nd 

Data type 6241 hoU!Lly me.cUa.n..6 ,Distance 277.1 km,h 0 m-msl 
rs-----

N 
s 
~ __ N-un its, a 8676 km, Surface type aVVta.ge. gJtou.n.d 

Climate e.o n.:tLne.n..:ta.l :tern peJta.te. de km .-------------
F req uenc y_~5~O_5 __ ~MHz, T r an sm i tte r ou t pu t _____ d BW, E I RP _____ ~d BW 

~h 50.2 m, 8 mr. ----- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa ~.b. bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.194 

Transmitter Receiver 

113.4 148.5 

5.2 

v v 

35.52 

75.9 

Figure 141. Path 11440, parameters. 
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Path Number: 144 

Code Number: 3 4 3 ° ° 4 
5 2 6 

Loca t ion: St. Anthony, N~6oundtand - Gand~, N~noundtand 

Data type 5954 houJt.i..y me..d{.ano ,Distance 277.1 km,h ° m-msl 
r s'--'-------.-.: 

Ns 312 N-un i ts, a ._86_7_6 __ km, Surface type av~age.. gJtound 
eli ma te c.omne..nta£ te.mpeJtate.. de km ------------------
Frequency ____ 4_09_0=---.--.:MHz, Transm i tter output ___ ~_dBW, E I RP _____ dBW 

,6 h __ --'-5-'-O-'-• .::...2 __ m, 8 ______ m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

heJght [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~~ bearing 

elevation [m-msl] 

Other information: 

OTjTRER 16, 6ig. 3.194 

Transmitter Receiver 

113.4 148.5 

5.2 

H H 

35.52 

75.9 

Figure 142. Path 11441, parameters. 
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Figure 143. Path 11537, profile and predictions. 
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Path Number: _______ 1 ___ L L L 
Code Number: 3 4 3 0 0 4 5 3 3 3 

Location: Sa.va.na., T:ta.ly - Co.t:ta.no, T:ta.ly 

Data type 

N 

269 hou.JLty mecUa.n6 ,D i stance ____ 1_B3_._2 ___ · km, h 0 m-rns 1 
rs------

s 
320 N-units, a. ___ B_B_2_2 ___ km, Surface type ____ ~_e_a._w_a.t_~ ________ __ 

Climate maJU;t,ime tempeJLa.te ov~ea. de km --------------------
Frequency 4459 MHz, Transmitter output dBW, EIRP dBW -------- ------- -------
lIh 0 m, 6 mr. 
---~------ ---------

Antenna elevation [m-msl] -----
gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.201 

Transm i tter Receiver 

1036 B.O 

7.0 

H H 

Figure 144. Path 11537, parameters. 
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Figure 145. Path 11594, profile and predictions. 
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Path Number: 5 9 4 ---- ----
Code Number: _1 _1 -.l _1 _1.JL.JL ---±. 2- ~ _1 _1 ~ ~ _1 _1 

Loca t ion: PaJLnM., Gne..e..c.e.. - Chi0.6 I.61al1d, Ae..ge..al1 Se..a 

Data type 100 day.6 0(.. hoUf11.y me..cUal1.6, Distance 212.0 km,h __ O ___ .....cm-ms 1 
rs 

N 294 N-units, a 8386 s 
Climate maJU:tUne.. te..mpe..!1.ate.. o v e..!1..6 e..a 

Frequency 1760 MHz, 

f1h 0 m, e 

Antenna elevation [m-msl] 

gain [dBi], main beam 

Transm i tter 

mr. 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, big. 1.38 

km, Surface type .6e..awate..!1. 

de km -------------------
output dBW, E I RP ____ _ dBW 

Transmitter Receiver 

1450 800 

4 

H H 

Figure 146. Path 11594, parameters. 
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Figure 147. Paths 12090 and 11978, profile and predictions. 
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Path Number: 2 0 9 0 ---- -----
Code Number: 2 0 004 5 2 1 3 

Locat ion: C~y~tal Palaee, England - Cav~ham, England 
2588 houhty medla~ ,Distance 61.9 km,h 40 

rs 
m-msl Data type 

315 N-units, a 8729 km, Surface type av~age g~ound N 
s 

Cl imate __ ~m~~~~·~· ~e~t~em~e~~~at~~e~o~v~ent~·~a~n~d _________ __ de. ____________________ km 

Frequency __ 4_1_. 5 __ ~MHz, Transm i tter output dBW, E I RP ______ clBW 
53 ---------

m, e _____ ~mr. l1h ----

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.18 

Transmitter Receiver 

240.2 91.4 

13.7 

H H 

_--:2~1-=.. ___ _ 

76. 

0004'17"W 

Figure 148. Path 12090, parameters. 
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Path Number: 1 9 7 8 ---- ----
Code Number: 1 2 5 1 0 0 45 2 1 3 1 1 
Loca t ion: CJtfjJ.d.a1. Pa.la.c.e,England ~Ca.VeMham, England-

27 mon.-t}u, 06 61 9 
Data type howci.l{ mecUa.n6 , Di stance • 40 km,h ______ m-msl 

rs 
N 315 N-:un its, a 8729 km, Surface s type a.veJta.ge gJtound 

C lima te maJU;t,ime tempeJta.te DveJti.a.nd 
--------------~-------------------------

de ________ ~ _____ km 

Frequency 573.2 MHz, Transmi tter output ______ dBW, E I RP ____ ~dBW 

flh 53 m, e mr. 
----------~ -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.18 

Transmitter Receiver 

290 88.7 

11 

H H 

21. 

76. 

00 04' 17"{IJ 

Figure 149. Path 11978, parameters. 
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Figure ISO. Path 11981, profile and predictions. 
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Path Number: 1 9 8 

Code Number: _1 _1 L 2- 1- 1- 1-~ 2- L __ 1 2..- _1 _1 _1 
Location: CJty.6.ta1: Palac.e., Engfund - BawcUe.y, Engfund 

27 rno Ji;tJv., ° n 
Data type houJLtl{ rne.cUa.Y/..6 ,Distance 120.9 km,h ___ 5 __ ~m-msl 

rs 
N 319 N-units, a 8803 km, Surface type ave.Jtage. gJtound s --~~~~~~~-----

C lima te ma.tvi..U.me. te.mpvr.a.te. oveJri.and 
---------~--------------------

de km ------------
Frequency 573.2 MHz, Transm i tter ou tput ______ dBW, E I RP ____ --'-_d.BW 

L'lh 55.4 m, 8 mr. -------- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.72 

Transmitter Receiver 

290 18 

13 

H H 

7.4 

15. 

0004'17"W 

Figure 151. Path 11981, parameters. 
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Figure 152. Path 11982, profile and predictions. 
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Path Number: 982 
------ -----

Code Number: 2 5 3 0 0 4 5 2 3 ----- ---- ----- ----
Locat ion: Cny~tal PalaQe, England - Pet~bonough, England 

27 month6 on 
Data type houJr.1.y mecUa~ ,Distance 122.2 km,h __ 5_5 __ ---.:m- ms l rs 
N 

s 
317 N-un its, a 8766 km, Surface type av~age gnound 

------~~~---------

Climate maJUt..i.me :temp~ate oVWand de krn ---------------------------------------- .------------
Frequency 573.2 MHz, Transmitter output ______ dBW, EIRP ______ dBW 

IIh ___ 87_._6 __ m, 8 ______ .....;mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, big. 3.73 

Transmitter 

290 

H 

51 0 25'20"N 
0004'17"W 

Receiver 

64 

9. 1 

H 

7.64 

61 

52030'26''N 

Figure 153. Path 11982, parameters. 
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Figure 154. Paths 12201 and 12202, profile and predictions. 
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Path Number: 1 220 1 
---- ----

Code Number: 202 o 4 5 2 1 l' 3 ---- ---- ---- ----
Locat ion: sutton Cold6~etd, England - M~ley, England 

Data type 1418 holJ.!l1-y me~1'L6 ,Distance 100.7 km,h 120 m-msl 
r 5-------.: 

313 N-units, a 8694 km, Surface type aVeJulge gJtound N 
5 

Climate maJt.ftUne tempeJLa:te ove.Jtiand de _________ km 

Frequency 58.2 MHz, Transmi tter output _____ dBW, E I RP ____ .-.:dBW 

L'lh 92.1 m,8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 ar i zat ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 2.5 

Transmitter 
393.2 

H 

1049'57''UI 

Receiver 
167 

8.5 

H 

40.36 

216.4 

Figure 155. Path 12201, parameters. 
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Path Number: 2 2 0 2 

Code Number: _1 _1 L L L _1 L ~ ~ L _1 _1 l. _1 _1 _1 

Location: sutton Cold6letd, England - M~tey, England 

Data type 

N 

1441 holJ.Jlty mecUaVL6 ,Distance 100.1 km,h __ 1_2_0 __ ~rn-rnsl 
rs 

s 
313 N-un its, a 8694 krn, Surface type aVeJLa.ge gJtound --- " 

C 1 irnate ma.J'1.lt.i.me :tempeJtate oveJr.land de krn --------' 
Frequency 88.3 MHz, Transrnitter output dBW, EIRP 

t,h 92.1 rn, e rnr. 
-----~ ----------

Antenna elevation [m~rnsl] 

gain [dBi], main bearn 

height [rn], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [krn] 

elevation [rn-rnsl] 

elevabion angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [rn-rnsl] 

Other inforrnation: 

OTITRER 16, 6lg. 2.5 

---

Transrn i tter Receiver 

365.8 161 

8.5 

H H 

40.36 

216.4 

Figure 156. Path 12202, parameters. 
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(see Figure 154 for profile) 

179 



Path Number: 1 2 0 2 5 ---- ----
Code Number: _1 _1 L _1 L _1 ~ ~ 2...1... _1 _1 2 _1 _1 _1 

Locat ion: Sutton Cold6ietd, England - M~ley, England 

Data type 5243 hoUfl1.y mediaYL6 ,Distance 100.1 km,h __ 1_2_0 ___ m- ms l 
rs 

Ns 313 N-un its, a 8694 km, Surface type_~a~v~eJr.a=~gl.:!e~gL:.:ft~o:.!::un=d=--__ 

C lima te' maJrJ.:U.me .:tempeJta;te ove/tfund de km ------------
Frequency 180.4 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

flh ----92.1 m, 8 ______ mr. 

Antenna elevation [m-msl] 
\ 

gain [dBi], main beam 

heJght [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OTjTRER 16, 6ig. 2.6 

Transmitter Receiver 

348.1 161. 1 

8.6 

H H 

40.36 

216.4 

10 49'51''W 

Figure 158. Path 12025, parameters. 
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Path Number: _____ 1_ ~ ~-L 

Code Number: _1 _ 1- -L 1- _1 ~ -L l1- _1 __ 1 2. _7 _1 __ 1 

Locat ion: Sutton Coldn~etd, England - M~l~y, England 

Data type 

N 

3143 houJtty m~~n6 ,Distance 100.1 km,h 120 m-msl 
rs----------.: 

s 
313 N-units, a 8694 km, Surface type aVVtage.. gJtoun.d 

Cl imate m~~ t~mpeJtate.. ove..Jtiand de km 
--------------

Frequency 495 MHz, Transmitter output dBW, EIRP dBW 
-----~ --------- --------

l:Ih 92.1 m, EJ mr. --------- -----~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne los s [d B] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~9. 2.6 

Transmitter 
394.1 

______ H.-'--__ _ 

1049'51''W 

Receiver 
161.6 

9. 1 

H 

40.36 

216.4 

0048'05"W 

Figure~159. Path 11984, parameters. 
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Path Number: ______ -L .L JL.L.L 

Code Number: _1 _1 L -±- L _1 ..L.L 2. L _1 _1 ~ _1 _1 _1 
Location: sutton Coid6ield, Engiand - M~iey, England 
Data type 3143 houJ11.y mediatv.; Distance 100.7 'km h 120 m-msl 

-----------------, , rs-------
N 313 N-un its, a 8694 km, Surface type avvr.a.ge gtLOund 

5 

Cl imate m~e t.empeAa:te oveJtiand de --------------
Frequency 495 MHz, Transm it ter ou tput dBW, E I RP 

lIh 92.7 m,8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bearing 

elevation [m-msl] 

Other inFormation: 

OTITRER 16, 6ig. 2.6 

-------- --------

Transmitter Receiver 

349.9 167 

8.5 

H H 

40.36 

216.4 

520 35'59''N 

Figure 160. Path 12028, par-ameters. 
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Figure 161. Paths 1~034 and 12050, profile and predictions. 
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Path Number: 2 034 

Code Number: 2 0 3 0 0 4 5 3 3 4 

Locat ion: Sehe.ve.rU.nge.n, Ne.the.Jt1and6 - Happ-L6buJtgh, England 

Data type 5541 howU'.1j me.cUal16 ,D', stance 203.2 k'" h 0 m-ms 1 
''', -----~'" '" rs 

N 
s 

318 N-un i ts, a 8784 km, Surface type __ .6_e._a_w_a:t_Vt _____ _ 

C lim ate ma.JLt:ime.:tern p eJta:te. (J v eJL6 e.a 
------------~-------------------------

de _______________ km 

Frequency 94.4 MHz, Transmitter output. _______ dBW, EIRP ______ d,BW 

.6h 0 m, e mr. -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

£'~t:,b. bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.144 

Transm i tter Receiver 

59.4 24.4 

9.2 

H H 

52 0 49'42''N 

Figure 162. Path 12034, parameters. 
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Path Number: 205 0 ----
Code Number: 2 3 004 5 3 1 1 3 4 

Location: SQheveningen, Nethentand6 - Happ~b~gh, England 

Data type 

N 

6380 hou!r.1-!:f mecUa.n6 , Distance 203.2 km,h 0 m-msl 
rs----~ 

s 
318 N-un its, a 8784 km, Surface type I.>ea Wa:teJt 

.~---~---------

Climate maJz.i..;tJ,.me .:tempe.JuLte oveJtl.>ea de km ----------
Frequency 187 MHz, Transmitter output ____ dBW, EIRP _____ dBW --------
lIh 0 rn, e mr. --------- -------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 3.144 

Transm i tter Receiver 

59.4 24.4 

9.'2. 

H H 

--_._-------

Figure 163. Path 12050, parameters. 
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Figure 164. Paths 11987, 12109, and 12085 predictions. 
(see Figure 161 for profile) , 
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Path Number: 9 8 1 

Code Number: 2 5 3 0 0 4 53134 

Locat ion: Seheveningen, Neth~nd6 - Happ~bungh, Engiand 

Data type 6255 houJd.y mecU..an6 Distance 203.2 km h 0 m-msl 
--------------------------, , rs--------~ 

Ns 318 N-units, a 8184 __ km, Surface type .6ea wa;teJl. 

Climate matr.,U1me tempvr..a.te OVeJl..6ea de km -------------------
Frequency 560 MHz, Transmitter output dBW, EIRP dBW ---------- ----------" 
6h 0 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

f.a t h bea ring 

elevation [m-rnsl] 

Other information: 

OT/TRER 16, fiig. 3.145 

Transmitter Receiver 

60.6 24.4 

9.2 

H H 

520 49'42''N 

Figure 165. Path 11987, parameters. 
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Path Number: ___ -L ..L -L i.!L 

Code Number: __ 1 L ~ l..fL..fL ~ ~...L _1 _1 2-.1... _1 _1 
Location: Sc.heve.ningen, NetheJzla.ncU - Happ.-CAbuJtgh, England 

Data type 9340 houJc..ly mecUa.n6 , Distance 203.2 km,h 0 
rs 

m-msl -----
N 318 N-units, a 8784 km, Surface type .6 ea wateJl. 

s 
Climate maJU.time tempeJl.a.te OVeJ1..6 ea de km 

Frequency 560 MHz, Transm i tter 

~h ______ O ____ ~m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main'beam 

height [m], above site surface 

1 i ne loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa~ bearing 

elevation [m-msl] 

Other information: 

OT fTRER 16, 6i.g. 3.145 

-----------
output dBW, EIRP dBW ------

Transmi tter Receiver 

59.4 24.4 

9.2 

H H 

Figure 166. Path 12109, parameters. 
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Path Number: _____ 1_ 1-..2..- _!.. ~ 
Code Number: _1 _1 L L --L i. i. A- l --L _1 _1 2- --±- _1 _1 

Locat ion: SQheveningen, Nethe4tand6 - Happ~bungh, England 

Data type 1119 hoU!li..y meciUtn6 ,D is ta nce 203.2 km, h ___ O __ ~m-ms I 
rs 

N 
s 

318 N-un i ts, a 8784 km, Surface type !.lea wa;teA 

C I i mate ma.JU..time tempeAa:te OVeA.6e.a de km -------------------
Frequency 774 MHz, Transmitter output dBW, EIRP dBW -------- ------~ 

~h 0 m, 8 mr. ------------ ------------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 3.145 

Transmitter 

59.4 

H 

Receiver 

24.4 

H 

52 049'42"N 

10 31'38''E 

Figure 167. Path 12085, parameters. 
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Figure 168. Path 11988, profile and predictions . 
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Path Number: 1 9 8 8 ----. ----
Code Number: 253004521134 

Location: Seheveningen, Nethehland6 - Taeoln~ton, England 

Data type 

N 

6254 hoWl1.!j mecUam ,D i s ta nce 218.4 km, h 0 m-ms I 
rs-----

s 
C lima te 

317 N-un its, a 8766 km, Surface type aVVtage gJtound 

maJU.t.,ime tempMate DveJtiand de km .----------------
Frequency __ 5_60 ____ MHz, Transm i tter ou tput _____ dBW, E I RP _____ dBW 

L.h 16.7 m, e mr. --------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevatiDn [m-msl] 

Other information: 

OT/TRER 16, 6~. 3.146 

Transm i tter Receiver 

60.6 73. 1 

9.1 

H H 

13.7 

41 

Figure 169. Path 11988, parameters. 
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Figure 170. Path 11989, profile and predictions. 
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Code Number: 

Path Number: 

253 004 5 
989 ----

2 3 4 

Location: Seheveni~ge~, Neth~a~d6 - Fettwett, E~gta~d 

Data type 5849 howri.y mecUan6 , Distance 259.3 km,h 0 m-msl 
r s-------.: 

N 317 N-units, a 8766 km, Surface type avvzage gJtou.~d 
s 

C lima te maJU.t,ime tempvz.a;te oveJtian.d de km ---------
Frequency_...::::5..!:::6.!:.0 __ ---.:MHz, Transm i t ter output _____ dBW, E I RP _____ d.BW 

t,h 30.6 m, 8 mr. ------ ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT /TRER 16, nig. 3. 147 

Transmitter 

60.6 

H 

Receiver 

24.3 

9. 1 

H 

10. 1 

34 

52 028' 50"N 
0031'15"E 

Figure 111. Path 11989, parameters. 
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Figure 172. Path 11990, profile and predictions. 
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Path Number: 9 9 0 ---- ----
Code Number: 2 5 3 0 0 4 5 2 134 

Location: Seheveningen, Nethenlando - Mo~bo~ne Hilt, England 

Data type 5630 howc1.y mecUan6 ,Distance 317.8 km h 1.5 m-msl 
---------------------- ' rs---------

N 318 N-units, a 8784 km, Surface type av~ge g~ound 
s 

C 1 i mate ma.Jt...U)]ne tempeJr.a;te ovenland de km .----------------
Frequency 560 MHz, Transmitter output dBW, EIRP dBW 

----~ 

6h 36.9 m, e mr. 
---------- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Locat ion, lat i tude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.148 

Transmitter 

60.6 

H 

Receiver 

65.2 

9. 1 

H 

30.3 

1.5 

520 30'26''N 

a:020'30"W 

Figure 173. Path 11990, parameters. 
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Path Number: 1 199 8 ----
Code Number: 1 252 104 5 211 3 1 

Locat ion: Cltfj;6t.a1.. Pa...ta..c.e., England - Stow on :the. WoU, Engfund 

Data type 6000 hoUJr.1-fj me.cUa..M ,Distance 127.6 km h 100 m-ms1 
--------------~--------- ' rs----~ 

Ns 313 N-un i ts, a 8694 km, Surface type __ a._v_vz.a.g----'L...e.~g~lt_o~W1....:..d~ __ 
Climate m~e. te.mpe.Jta.te. ove.Jtla.nd 

-------------------------------------
de __________________ km 

Frequency 567.2 MHz, Transmitter output __________ dBW, EIRP _________ dBW 

lIh 84.9 m, e mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne 1055 [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT /TRER 16, 6..[g. 2.11 

Transmitter Receiver 

294.1 240.7 

9.1 

H H 

62.89 

245.4 

00 04' 17"W 10 43'30"W 

Figure 175~ Path 11998, parameters. 
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Figl,lr~ 176. Paths 12035 and 12051, profile and predictions. 
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Path Number: ____ 1_ L _~ -L-.L 

Code Number: _1 _1 L L L L L L ~ -L _1 _1 -L -±- _1 _1 
Location: Seheveningen, Nethenland6 - Fiambonough Head, England 

Da ta ty pe ___ 5_5_8_9_h_o_u.Jr.l_.::..y_m_e_<U_' a_n.6 __ , Dis ta nce 369. 2 km h 0 m- ms 1 , rs-----
N s 31 7 N - u nit s, a 8766 km, Sur f ace t y pe_--',6-C:e.aw"----'-a;t--'--='en--C-____ _ 

Cl imate m~e tempena;te oveMea de. __________ km 

Frequency 94.4 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

L.h 0 m, 8 mr. 
---~---- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fi-<-g. 3.150 

Transmitter Receiver 

59.4 54.9 

9.2 

H H 

0005'40"W 

Figure 177. Path 12035, parameters. 
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Path Number: _____ .~ -.1. ~ .2. _1 

Code Number: _1 _1 -.t _1 2. ~ ~.-! .2 2. _1 _1 2....i _1 _1 

Location: Seheveningen, Nethehland6 - Ftambonough Head, England 

Data type 

N 

6819 hounltj me.cUa.no ,Distance 369.2 km,h 0 m-msl 
rs----~ 

s 317 N-units, a 8766 km, Surface type ~e.awate& 

Climate m~e :te.mpe.nate ovvue.a de km ------------------
Frequency. 187 MHz, Transmitter output _________ dBW, EIRP __________ dBW 

L'lh 0 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

.!'~t:J::. bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, filg. 3.150 

Transm i tter Receiver 

59.4 54.9 

9.2 

H H 

Figure 178. Path 12051, parameters. 
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Figure 179. Paths 12110 and 12086, predictions. 
(see Figure 176 for profile) 

201 ( 



Path Number: 2 1 ° ---- ----
Code Number: __ ~ 2.. ~.-2..-2. ~ -.2 2. _1 _1 2.....! _1 _1 

Location: 

Data type 

N 
s 

SQheveningen, Neihenlandb - Flambonough Head, England 
9603 hoUf11.y mecU..a.n.6 ,D is tance 369.2 km, h __ 0 __ 

rs 
m-msl 

317 N-un i ts, a 8766 km, Surface type .6eawa:ten 
CI imate __ ~m~~~·~·~e~~~em~p~eh~a:t~e~O~V~eh.6~~ea~ ____________ __ de km -------------------
Frequency 560 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

t.h. ____ O ___ .....:m, 8 _____ .....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 3.151 

Transmitter 

59.4 

H 

Receiver 

54.9 

9.2 

H 

540 07'39''N 
0005'40"W 

----------

Figure 180. Path 12110, parameters. 
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Path Number: ________ 1 L L -.1. ~ 
Code Number: 2 7 3 0 0 4 5 3 341 

Location: Sc.he.ve.ninge.n, Ne.:thefl1.anci.6 - FtamboJtough He.a.d, England 

Data type 1123 houJtty me.dian6 ,Distance 369.2 km,h 0 m-msl 
rs,------~ 

N 317 N-units a 8766 km, Surface type ~e.awate.Jt 
s ' 

Climate mcvU;time. te.mpe.Jtate. aVe.lUle.a de km -------------
Frequency 774 MHz, Transmitter output dBW, EIRP dBW -------
6h 0 m, 8 mr. ------------ ---------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.151 

Transmitter Receiver 

59.4 54.9 

9.2 

H H 

540 07'39''N 

Figure 181. Path 12086, parameters. 
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Figure 182. Paths 12036 and 12052, profile and predictions. 
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Path Number: 2 0 3 6 -----
Code Number: 203 004 5 3 1 1 3 4 

Location: Sc..he.ve.Mnge.n, Ne.theJr.£anci6 - Newton by the. Se.a, England 

Data type 5541 hounty me.dian6 ,Distance 543.3 km,h __ O ___ ~m-msl 
rs 

Ns 317 N-units, a 8766 km, Surface type __ ~~~e.~awa:t~~~~ ________ __ 
Climate maJU.:t,{me. te.mp~e. ov~e.a 

--------------~---------~-------
de km -------------------

Frequency 94.4 MHz, Transmitter output dBW, EIRP dBW 
-------~ -------- -------

6h _______ 0 _____ m, e _______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.153 

Transm i tter Receiver 

59.4 30.5 

9.2 

H H 

Figure 183. Path 12036, parameters. 
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Path Number: 1 2 052 
---- ----

Code Number: 123 004 5 3 1 3 4 

Locat ion: Seheveningen, Nethentand6 - N0Wton by the Sea, England 
Data type 6010 houJLty mediaYL6 ,Distance 543.3 km,h 0 m-msl 

rs------
N 

s 
317 N-units, a 8766 km, Surface type .6eawateJt 

C 1 i mate maJUthne tempeJtate oveJ14ea 
------.--------~-------------------------

de. ____________________ km 

Frequency 187 MHz, Transm i tter output ______ dBW, E I RP _____ .-...:ciBW 

~h -----o m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 3.153 

Transm i tter Receiver 

59.4 30.5 

9.2 

H H 

10 37'05''W 

Figure 184. Path 12052, parameters. 
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Figure 185. Paths 12111 and 12087, predictions. 
(see Figure 182 for profile) 
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Path Number: 1 2 1 1 ---- --.--
Code Number: 1 1 2 5 3 0 0 4 5 3 3 4 ---- ----- ---- ----
Locat ion: Sc..he.ve.ninge.n, Ne.theJl1..anci6 - Ne.w:ton by .the. Sea, England 

Data type 8862 hoWl1-y me.cUa.n6 ,Distance 543.3 km,h 0 m-ms1 
rs-------.: 

Ns 317 N-un its, a 8766 km, Surface type. __ -6_e.awa;t ___ eJL ____ ~ 

C 1 i ma te maJU.ti.me. .te.mpeJLa..te. QVeJU:, e.a 
----------~--------------------

de ___________ km 

Frequency~5~6~0~ __ ~MHz, Transmitter output _______ dBW, EIRP_~ ____ d.BW 

bh Om,e mr. 
,---~----- --------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon di~tance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Locat ion, 1at i tude 

longitude 

Path bearcing 

elevation [m-ms1] 

Other information: 

OT /TRER 16, Mg. 3. 154 

Transmi tter Receiver 

59.4 30.5 

9.2 

H H 

Figure 186. Path 12111, parameters. 
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Path Number: 1 2 0 8 7 ---- ----
Code Number: 2 7 3 0 0 4 5 3 3 4 

Locat ion: SQheveningen, Nethenland6 - N0Wton by the Sea, England 

Data type 1059 hounly median4 ,Distance 543.3 km h 0 m-msl 
---------~------- ' rs--------~ 

N 317 N-units, a 8766 km, Surface type ~eawaten 
s 

Climate __ ~m~~~~'~'~e~t~em~p~enat~~e~o~v~~~~ea~ _________ ___ de _____________ km 

Frequency 774 MHz, Transmitter output ______ dBW, EIRP _______ d.BW 

6h 0 m, g mr. ---------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.154 

Transmitter Receiver 

59.4 30.5 

9.2 

H H 

Figure 187. Path 12087, parameters. 
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Figure 188. Path 12038, profile and predictions. 
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Path Number: _____ 1 ..-1. -1L -2 ..i 

Code Number: _1 _1 -1- --IL 2 --IL --IL ---.! -.2 2. _1 _1 2. _-.1. _1 _1 
Location: Sehevenlngen, Nethenland6 - LerowieR, Shetland l~land6 
Data type ____ 5_6_7_9_h_o_U!li.---'Ij:::-.-m_e_~_· ___ , Distance 957.0 km h 0 m-ms 1 , rs-----
N 318 N-units, a 8784 km, Surface type ~eawat~ 

s 
C1 imate mcvUtlme :temp~ate ov~ea de km ---------------" 
Frequency 94.4 MHz, Transmitter output dBW, EIRP ____ --.:dBW 

~h ____ O ___ ~m, 8 _______ ~mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, 6ig. 3.156 

Transmitter Receiver 

59.4 100.6 

46 

H H 

Figure 189. Path 12038, parameters. 
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Figure 190. Paths 12054 and 12113, predictions. 
(see Figure 188 for profile) 
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Path Number: ____ 1_ .L L.2.-.L 
Code Number: _1 __ 1_ .L _1_ -.L L L -.L .2. 3.- -.L -.L 3... _A- -L -L 
Location: Seheveningen, Neth~nd6 - Lenwiek, Shetland I~land6 
Data type 6845 houJtltj medJ.a.~ ,Distance 957.0 km,h 0 m-ms1 

------------~------- rs-~---

N 
s 318 N-units, a 

--~~---
8784 km, Surface type~A~e~a~w~at~eh~ ______ __ 

C1 imate m~e temDe&ate oveaoea --~~~~~~,~~~~~~~-----------
de _______________ km 

Frequency 187 MHz, Transmitter output dBW, EIRP dBW 

flh 0 m, 8 mr. --------- --------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

or fTRER 1 6, 6-<-g. 3. 1 57 

------- -------

Transm i tter Receiver 

59.4 100.6 

46 

H H 

Figure 191. Path 12054, parameters. 
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Path Number: 2 1 3 

Code Number: 2 5 3 0 0 4 5 3 3 4 

Locat ion: 

Data type 

N 

9696 hoWl.i.q me.cUa.n6 ,Distance 957.0 ' km,h __ ~O __ --.:m-msl rs 

s 
318 N-units, a 8784 km, Surface type ~e.a wate.n 

Climate mCVLU.i.me. te.mpe.nate. OVe.Me.a de km 
----~-------------

Frequency 560 MHz, Transm i tter ou tput, _____ dBW, E I RP 

lIh 0 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms]'] 

Other information: 

OT/TRER 16, 6ig. 3.157 

Transm i tter Receiver 

59.4 100.6 

46 

H H 

Figure 192. Path 12113, parameters. 
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PA THS 2043 2048 2104 PONTOP PIKE ENG - KINGS WOOD ENG 
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Path Number: 204 3 

Code Number: 1 1 2 1 3 0 0 4 5 2 3 ------ ------ ------ -------
Location: Pontop Pike, England - King~wood, England 

Data type 3197 hounly medla~ ,Distance 412.1 km,h ____ 6_7_.1 __ ~m-msl 
rs 

Ns 316 N-units, a 8747 km, Surface type __ ~a~v~ena~~9~e~gn~o~un~d~ __ ___ 
C lima te maJU.tiJne :tempena:te ovvr.iand de km -------------------
Frequency 180.4 MHz, Transmitter output ____ dBW, EIRP ______ d,BW 

M1 128 m, 8 mr. ----------- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he i g ht [m], above site su rf ace 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 619. 3.125 

Transmitter 

424.3 

H 

540 52'08''N 

10 46'11''W 

Receiver 

176.2 

8.6 

H 

2.25 
176.5 

Figure 194. Path 12043, parameters. 
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Path Number: ____ 1 .-1. _2. -.i .i 
Code Number: _1 _ ~.2 ~ ~ ~ i 2.-1. _1 _1 --1. _1 _1 _1 

Location: Pontop Pifle., Engwnd - tang-6wood, Engwnd 

Data type 3545 houJLty me.diaYl.-6 ,D i stance 412 .1 km, h . __ 6_7 ._1_-.:m- ms I 
rs-

N 316 N-units, a 8747 km, Surface type av~ge. gnound 
s 

C lima te mcVU.time. :te.mpe.na:te. ove.nWnd de km -----------
Frequency _____ 5_6_0 ___ MHz, Transm i tter ou tput ______ dBW, E I RP ____ ---.:dBW 

6h 128 m, e mr. ------- --------

Antenna e hevat ion [m-ms 1 ] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.125 

Transmitter Receiver 

430.4 716.2 

8.6 

H H 

2.25 

176.5 

1046'11''W 0012'50"W 

------.. ------

Figure 195. Path 12048, parameters. 
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Path Number: ______ I --.l __ I~-.1 
Code Number: 2 7 3 0 0 4 5 2 3 ------ ------ ---- -----
Location: Pontop P~ke, England King~wood, England 

Data type 8728 ho~y medLan6 ,Distance 412.1 km, h ___ 6_7_. 1_~m-ms 1 
rs 

N 316 N-units, a 8747 
s 

km, Surface type ___ a_v_~ __ a_g_e __ g_h_o_un_d ____ ___ 

C 1 i ma te ma.JU.tUne :tempeJw;te oveJr.la.nd de km -----------------
Frequency ____ 7_7_4 __ MHz, Transm i tter ou tput. ______ dBW, E I RP ______ ~dBW 

6h 128 m, e mr. 
---~~---- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.125 

Transmitter 

421 .3 

H 

54052'08''N 
10 46' 11" (J) 

Receiver 

176.2 

8.6 

H 

2.25 

176.5 

0012'50"W 

Figure 196. Path 12104, parameters. 
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Path Number: _______ 1_ L JL.£ L 
Code Number: 202 o 4 5 2 3 

Locat ion: Vaventny, England - Teddington, England 

Data type 

N 

6000 hoUf11.y mecU.a.n6 ,D', stance 107.5 km h 9 m rns 1 , -------.:-rs 

s 
313 N-units, a 8694 km, Surface type __ ~a~v~ena~~9~e~9~n~o=u~nd=-__ __ 

Climate mcvUX.hne tempenate ovenland de km --------------------
Frequency 90.9 MHz, Transmitter output dBW, EIRP dBW ---------- ----------
L.h 83.6 m, 8 mr. ----------- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 ar i zat ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 2.7 

Transm i tter 

349.9 

H 

52014'32''N 

10 09'24"W 

Receiver 

27.0 

18.0 

H 

45.69 

245.4 

00I9'54"W 

Figure 198. Path 12057, parameters. 
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PATHS 2075 2151 WINTER HILL ENG - DOUGLAS ISLE OF MAN 
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Figure 199. Paths 12075 and 12151, profile and predictions. 

221 



Path Number: 1 2 0 7 5 ---- ----
Code Number: _1 _1 L _1 _1 ~ ~...i. 2 ~ _ __ ~ __ _ 
Location: W'[nt'.eJt Hil1., England - VouglM (high .6Ue) hIe, 06 Man' 

Data type 5 mont:h.6 on ho~y medlan.6, Distance 143.9 km,h 0 rs 
N 

5 
306 N-un its, a_ 8574 km, Surface type .6ea wa;teJt 

m-ms 1 

C 1 i mat e maJl..lt{m e. tern peJLa.te 0 v eJl-6 e.a. 
------------~~-------------------------

de _________ .km 

Frequency 191 MHz, Transmitter output dBW, EIRP dBW ---------- -------
t.h 0 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6,[g. 1.24 

Transm i tter Receiver 

563.9 356.6 

9. 1 

H H 

143.9 

457.2 

Figure 200. Path 12075, parameters. 
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Path Number: ______ 1_ L _ L _1_ 

Code Number: _1 _1 ~ _1 _1 -.1. -.1. --.A. -.2 ~ _1 _1 ~ _1_1 _1 

Locat ion: WinteJL Hili., England - Vouglcv., (/Ugh .6ile.) I.6le. an Man 

Data type 

N 

4200 houJr.i.y me.dian6 ,Distance 143.9 km,h 0 m-msl 
rs-----

s 
306 N-units, a 8514 km, Surface type .6e.a wateJL 

Climate ma.JtitUne. te.mpeJLa.te. oveJ1...6e.a de _________ km 

Frequency 191.2 MHz, Transmitter output dBW, EIRP dBW ------ -----~ 

6h 0 m, e mr. ------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 1.24 

Transmitter 

580 

H 

530 31'44"N 

20 30'55''W 

Receiver 

351.5 

10 

H 

143.9 

457.2 

Figure 201. Path 12151, parameters. 
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Figure 202. Path 12083, profile and predictions. 
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Path Number: 208 3 

Code Number: -L _1 ..L..L .3... L L..A.. 2 ~ ~ __ 1 ~ _1 _1 _1 

Location: Howth Head, I~etand - Po~down, England 
Data type 277 hoWll-y media.n.6 ,Distance 439.6 km,h ___ O __ ---.:m-msl 

rs 
Ns 320 N-un i ts, a 8822 km, Surface type_--=a.:..:v--=eM:"'=':J2.g.=e--,g;L.~.:..:o:..:UJ1=d=--__ 

Climate maJl..LtJ.me temp~e oveJ!..land de km --------------
Frequency 203.5 MHz, Transmitter output dBW, EIRP dBW --------- -------' 
L.h 330.5 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.128 

Transmitter Receiver 

182.9 131 • 1 

19.8 

H H 

32.5 

120.4 

Figure 203. Path 12083, parameters. 

225 



PATHS 2088 2112 SCHEVENINGEN NETH - BRIDGE OF DON SCOT 
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Figure 204. Paths 12112 and 12088, profile and predictions. 

226 



Path Number: 1 2 2 ---- ----
Code Number: 1 125 3 004 531 134 1 1 

Locat ion: Sc.heverU.YLgeYL-;-NetheJli.a.YLd6 -=- BlUdgeon VOYL-;-Sc.oti.a.YLd 

Data type 9783 houJri.y mecUa.n6 ,Distance 698.3 km,h __ O __ -..:m-msl 
rs-

Ns 317 N-units, a 8766 km, Surface type __ ~~~e.a~w~at~~~ ______ ___ 
Climate maJU.t,ime te.mp~e ov~e.a 

------------~-------~-----------
de, ___________ km 

Frequency~5~6~O~ ____ MHz, Transmitter output _____ dBW, EIRP ____ ~dBW 

~h ______ O ____ m, e _____ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~. 3.155 

Transmitter Receiver 

59.4 18.3 

9.2 

H H 

Figure 205. Path 12112, parameters. 
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Path Number: 2 088 
----

Code Number: 273 a 045 313 4 

Location: Sehe.ve.ninge.n, Ne.thwancU - BJU.dge. 00 Von, Seoiland 

Data type 

N 

1124 houJr1.y me.GUano , Dis ta nce 698.3 km, h a m-ms I 
rs-------.-.: 

s 
317 N-units, a 8766 km, Surface type .6e.a wa..teJL 

--~----~-----------

C I i mate maJU;tUne. te.mpeJLa..te. a v eJL.6 e.a de km -------------------
Frequency 774 MHz, Transmitter output dBW, EIRP _____ ~dBW 

____ O~ ____ m, 8 ______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, O~g. 3.155 

Transmitter Receiver 

59.4 18.3 

9.2 

H H 

Figure 206. Path 12088, parameters. 
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Figure 207. Path 12091, profile and predictions. 
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Path Number: _______ 1 .L ~ l_l_ 
Code Number: 2 0 2 1 0 4 5 2 3 

Locat ion: W~otham, England - Cav~ham, England 

Data type 

N 

2598 houJr1..y me.cU..aYlf.. ,D is ta nce 88.6 km h 15 m-rns 1 
----------- ' rs:----------

s 
318 N-units, a 8784 km, Surface type av~a.ge. g~oUYl.d 

C 1 i mate maJt.,[,t))n~ te.mp~ate. ovef11..and de km --------------
Frequency. 89.1 MHz, Transmitter output _______ dBW, EIRP ____ ~dBW 

112.9 m, 8 mr. ---------

Antenna elevation [m-msl] . 
gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [rn-msl] 

Other information: 

OT/TRER 16, 61g. 2.4 

Transm i tter 

342.9 

H 

Receiver 
91.4 

13.7 

H 

21.89 

88.4 

Figure 208. Path 12091, parameters. 
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Figure 209. Path 12099, profile and predictions. 
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Path Number: 

Code Number: Z 5 3 
____ 1 

004 5 
Z 0 9 9 ----
3 3 4 

Locat ion: OI.L6.6 etdol1..6, We.6t GeJmlan!J - MdebWtg h, England 

Data type 

N 

1500 hoUfli.!J mecLi.an.6 ,Distance 386.0 km,h 0 m-msl 
rs·------.: 

s 
317 N-units, a 8766 km, Surface type .6ea wa.:tel1.. 

Climate ma.JU;t{me tempel1..a.:te oVeI1...6ea de. __________ km 

Frequency------'5:....:3~5=___ __ ~MHz, Transm i tter output _____ dBW, E I RP _____ dBW 

lIh 0 m, 8 mr. 
--~~---- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pat~ bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.138 

Transm i tter Receiver 

447.1 14.0 

13.7 

H H 

5Z o08'50"N 

Figure 210. Path 12099, parameters. 
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Figure 211. Path 12100, profile and predictions. 
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Path Number: 2 0 0 ----- ------
Code Number: 2 7 0 0 4 5 2 3 1 ---- ---- ------ ----
Location: Pontop Pik~, England - V~hfio4th, England 

Data type 6695 hOuM!J m~dicm6 ,Distance 83.7 km,h 33.8 m-msl 
rs------

N 
s _--:.3_1_2 __ N-un its, a 8676 km, Surface type __ a_v...:.e.M._ .... 9-"-~~9-'-Jt...;..O'-UYl.'-"-'-'d"--__ 

Climate_~m~~~~·~·~~~t~~~p~~~at~~~o~v~~~~n~d~ _______ ___ de km --------------
Frequency 774 MHz, Transmitter output dBW, EIRP dBW 

lIh 100.4 m, 8 mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.20 

-------- --------

Transm i tter Receiver 
427.3 46.0 

12.2 

H H 

52.6 
183. 

540 52'08''N 

lo46'11"W 

Figure 212. Path 12100, parameters. 
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Figure 213. Path 12107, profile and predictions. 
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Path Number: 2 o 7 

Code Number: 2 2 2 304 5 2 3 1 

Location: Me.n.dtuham, En.glan.d - Pe;teJ1.bOfLough, En.glan.d 

lje.aJt 06 hoMl!f me.clian6 ,Distance 98.2 km,h __ 7_.9 __ 
rs 

m-msl Data type 

N 
s 

320 N-units, a 8822 km, Surface type ave.Jtage. gfLoun.d 

Climate ma.!1.d:ime. te.mpeJ1.a:te. oveJ1.lan.d de km 
----------------~-

Frequency 201 MHz, Transmitter output dBW, EIRP _____ d.BW 

6h 32.9 m, e mr. 
--~~~---- -----------

Antenna elevation [m-msl). 

gain [dBt), main beam 

height [m), above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl) 

Other information: 

OT/TRER 16, 6ig. 2.35 

Transmitter Receiver 

353.9 20.1 

12.2 

H H 

21.55 

7.6 

Figure 214. Path 12107, parameters. 
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Path Number: 1 2 5 

Code Number: 1 2 5 3 ° ° 4 5 3 1 3 4 1 ----. ---- ---- ----
Location: Sc..he.ven-Lngen, NetheJl1.a.n.dJ., - Pon.:top Pik.e, England 

13 mon:l1'L6 on 
Da'ta type hoUllXymecUa.n6 ., Distance 505.7 km,h ___ O...,...-_--:m-msl 

rs 
N 312 N-units, a 8676 km, Surface type !.lea. wateJt 

s ---~~~-----
C 1 i ma t e mcvvi.:Ume tempeJta.te OVeJt.6 ea. de km -------------
FrequencY_--.;:5-"6-"0 ___ --:MHz, Transm i tter output ______ dBW, E I RP ______ d.BW 

lIh. __ --::O ___ ----.:m, 8 _____ .....:m r • 

Antenna el~vation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

Ii nel6ss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT /TRER 16, big. 3.152 

Transmi tter Receiver 

59.1 313.9 

45.7 

H H 

Figure 216. Path 12115, ·parameters. 
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Path Number: 2 1 6 ----
Code Number: 202 204 5 2 1 3 

Location: Sutton Cold6~etd, England - Gneen Hailey, England 

Data type 640 hoU!li.y mecU.a.n6 ,Distance 121.5 km,h 100 
-------'-------- rs 

m-msl 

N 315 N-un its, a 8729 km, Surface type avenage gnound s 
C 1 i ma te mcvUtJ.me -tempvr.a:te ov~nd de km ---------------
Frequency 58.2 MHz, Transm i tter ou tput dBW, E I RP dBW -----
6h ______ 72 _____ m, 8 ______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 2.9 

Transmitter Receiver 

394.1 249.9 

22.8 

H H 

51.95 

175.3 

Figure 218. Path 12116, parameters. 
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Path Number: 1 2 7 ----
Code Number: 1 120 2 2 0 4 5 1 3 1 1 

Location: Sutton Cold6~etd, England - G~een Haite~, England 
Data type 6373 houJr.i.~ mecUa.n6 Distance 121. 5 km h 100 m-ms 1 

--------~-----, , rs------
N 315 N-un its, a 8729 km, Surface type aVeJr.a.ge g~oLLnd 

s 
C 1 i ma te maJU.ti.me tempeJUtte oveJr1.and de km ---------------
Frequency 58.2 MHz, Transmitter output dBW, EIRP dBW ----------- ---------- ----------
lIh 72 m, 8 mr. 
----~~--- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~. 2.9 

Transmitter 
394.1 

H 

52 0 35'59''N 
lo49'57"W 

Receiver 
230.1 

3 

H 

51.95 

175.3 

Figure 219. Path 12117, parameters. 
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Path Number: 2 1 8 
-----

Code Number: 2 2 2 045 2 1 3 

Location: Sutton Cold6ietd, England - G~een Hailey, England 

Data type 3274 hou.J!1..y mediaYll> ,Distance 121.5 km,h __ 1 O_O __ --.-..:m-ms 1 
rs 

Ns 315 N-units, a 8729 km, Surface type __ a_v_~ __ ~g~e~g_~_ou_n_d __ __ 
Climate maJU:t.ime .temp~a:te ov~and 

---------~----------------------
de km ---------------

Frequency 180.4 MHz, Transmitter output __________ dBW, EIRP ______ __ dBW 

t-h 7Z m, 8 mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, 6ig. 2.9 

Transm i tter Receiver 

380.1 230.1 

3 

H H 

51.95 

175.3 

Figure 220. Path 12118, parameters. 
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Path Number: ______ 1_ -.1. _1_' _1 ~ 

Code Number: ..L..L --L -L --L --L ~.A.. --2 --Z... i i ~ i i _1 

Location: Sutton Cold6ietd, England - Gneen Hailey, England 
Data type 3117 houJt.1.y meMan.6 ,Distance 121.5 km,h 100 m-msl 

rs-----
N 315 N-un its a 8729 km, Surface type avenage gnou.nd 
C ~ i ma te maJ1...{;t,ime .temp~e ovenland de km ----------------
Frequency 180.4 MHz, Transmitter output dBW, EIRP dBW 

lIh 72 m, 8 mr. --------- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 2.9 

-------- --------

Transmitter Receiver 

350.2 230. 1 

3 

H H 

51.95 

175.3 

51 043'10''N 

l o49'57"W 0047'06"W 

Figure 221. Path 12119, parameters . 
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Figure 222. Paths 12122; 12124, and 12121, predictions. 
(see Figure 217 for profile) 
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Path Number: 1 2 2 2 ---- ----
Code Number: _1 _1 ..L..A.. ..L..L ~..A.. 2. ~ _1 _1 -.l _1 _1 _1 

Location: sutton Coldfiieid, England ~ Gneen Hailey, England 
Data type 2868 houJ11.y meMan.6 ,Distance 121.5 km,h 100 m-msl 

rs----~ 

N 
s 

315 N-units, a 8729 km, Surface type avenage gnound 

Cl imate __ ~m~~~'~'~e~t~em~r~enat~~e~o~v~enl~a~n~d~ _______ ___ de km ----------------
Frequency_4:....;9~5~ ___ ~MHz, Transm i tter output _____ dBW, E I RP ___ _ 

~h ______ ~7_2 ____ m, 8 _________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 
" 

OT/TRER 16, fiig. 2.10 

Transmitter Receiver 

350.2 232. 

4.9 

H H 

51.95 

175.3 

52 0 35'59''N 
10 49'57''W 

Figure 223. Path 12122, parameters. 
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Code Number: 

Location: 

Path Number: _______ 1_ .L _1_.L..L 

_1 __ 1~~ ..L.LL..L .-i.L __ l .L .-..L.L.L.L 
Sutton Cold61etd, England - Gheen Hailey, England 

Data type 1534 houJc£y median6 ,Distance 121.5 km,h 100 m-msl ---------------=--------- rs--~=-----

Ns 315 N-un its, a_ 8729 km, Surface type Gl1etrage gno(Uld 

C lima te __ .:.:..:m.:.:;aJU:U.m..::..:::;'=' :.:..:e~:t"",em=p"",eh:.=a:t~e",-,o"-,v"-,eM="",awn,,,,d,--______ de ___________ krn 

Frequ~ncy 495 MHz, Transmitter output dBW, EIRP 

f',h 72 m, 8 mr. ----------- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 2.10 

-----

Transm i tter Receiver 

380.1 232.0 

4.9 

H H 

51. 95 

175.3 

lo49'57"W 

Figure 224. Path 12124, parameters~ 
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Code Number: 

Location: 

Path Number: 

252 
1 ----

204 5 
~_1 ~_1 

2 3 

Sufton. CoU6-<-e1.d, Engla.n.d - Gne.e.n. Ha.U.e.y, En.gla.n.d 

Data type 511 houJLty me.clia.n6 ,Distance 121.5 km,h 100 m-msl 
rs-----

N 315 N-units, a 8729 km, Surface type aVeJ1.age. gnou.n.d 
s ------=--~---------

C 1 i ma te ma.JUt,ime. te.mpeJLa.te. ove.tc.i.an.d 
------------~--------------------------

de ----------- km 

Frequency 593.6 MHz, Transmitter output dBW, EIRP dBW -------- --------- ----------
6h 72 m, e mr. ------------ ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne los s [d B] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT /TRERI6, 6)..g. 2. 10 

Transm i tter Receiver 

350.2 249.9 

22.8 

H H 

51.95 

175.3 

51 043'10''N 

Figure 225. Path 12121, parameters. 
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Figure 226. Path 12128, profi1~ and predictions. 
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Path Number: 2 2 8 ---- ----
Code Number: _1 _1 L_ ...L~~"±" ~~ __ 1 ~_1 _1 _1 
Location: Hougham, England - Banbuny, England 

Data type 

N 

2100 hoWl1.y me.cL[an6 ,Distance 205.4 km h 106.7 m-msl 
, rs-----

s 
317 N-units, a 8766 km, Surface type aVeJl.age. gfLound 

-----~~~--------

Climate maJl..li:,{me. te.mpeJu1te. oveJttand de ___________ km 

Frequency 196 MHz, Transm i tter output ______ dBW, E I RP _______ d.BW 

t-h 127.2 m, 8 ______ ....;mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.94 

Transm i tter Receiver 

349.9 139.9 

29.3 

v v 

6.44 

144.8 

52 0 02'05"N 

Figure 227. Path 12128, parameters. 
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Figure 228. Path 12129, profile and predictions. 
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Path Number: 1 2 2 9 ---- -----
Code Number: _1 _1 ~ _1 _1 L L.L 2...-L _1 _1 ...i.. _1 _1 _1 

Locat ion: Hougham, England - JaywiQQ, England 
Data type 2100 hoU!l-R..!:f me.cUan..6 , Distance 75.1 km,h ° m-msl 

rs---"----
N 

s 
31 5 N - u nit s, a 8729 km, Sur fa c e t y pe __ ---=..6..;:::e.;::.::C{..-:w..:.:a:t:::...::..::eJL:....::.-__ _ 

Climate __ ~m~~~·~·~e.~t~e.m~p~eJLa:t~·~e._O_V_eJL.6 ___ e.a ___________ _ de km -------------
Frequency 196.2 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

lIh ____ O ___ m, 8 ______ mr. 

Antenna elevation [m-msl] 

ga i n [d B i], ma i n beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 1.19 

Transmitter Receiver 

349.9 14.9 

9.1 

H H 

Figure 229. Path 12129, parameters. 
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Figure 230. Path 12133, profile and predictions. 
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Path Number: ____ 1_ .l.. _1_ 2... 2... 
Code Number: 1 1 2 1 3 0 0 4 5 3 1 3 4 1 ---- ---- ---- ----
Location: L~e, F~nee - Atdeb~gh, England 
Data type 8 month6 on hoUfl.i.y mecUan6, Distance 195.8 km,h. __ 0 ___ ~m-ms1 

rs-
Ns 320 N-un its, a 8822 km, Surface type __ .6....;e:....Q._wa.t_....:.VL ____ _ 

C1 imate maJU.ti.me -tempVLa;te oveJL.6ea. de. __________ km 

Frequency 174.1 MHz, Transmitter output. _____ dBW, EIRP ____ --.-.:dBW 

lIh 0 m, e mr. 
--~--- ------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

or fTRER 16 , 6-{.g. 3.133 

Transmitter Receiver 

141.1 14.9 

14.6 

H H 

500 38'30"N 

Figure 231. Path 12133, parameters. 
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Figure 232. Path 12134, profile and predictions. 

254 



Path Number: 2 3 4 ---- ----
Code Number: _1 _1 .J... ~ _1 ~ ~ ~ -.2 ~ _1 _1 .-1 _1 _1 _1 

Location: Thll.oc.k-ing, Engfund - S.:ta..nmM.e., Engfund 

Data type 9926 hol.1fc.1-y me.diaYL6 ,Distance 39.9 km,h 120 
rs 

N 316 N-un its, a 8747 km, Surface type aveJtage. gf!.ound 
s 

C lima t e mcvU.:ttm e. tern p eJtate. a v vri.and de -------
Frequency 775 MHz, Transmitter output dBW, EIRP 

--~~--- ------- ----
~h ____ 8_7~._8 __ ~m, e ______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi}, main beam 

height [m], above site surface 

line los s [d B] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.17 

Transmi tter Receiver 

153 143.9 

12.2 

H H 

24.8 

122. 

00I9'15"W 

Figure 233. Path 12134, parameters. 
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Figure 234. Path l2l~6, profile and predictions. 
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Path Number: 2 3 6 ----- -------
Code Number: 1 2 0 0 0 4 5 3 1 3 1 1 1 ----- ------- ------ -------
Locat ion: VouglM, I-6le on Man - Holyhead, Wa..tu 
Data type 3000 hoU!l..ty mecUa.J1f., ,Distance 93.5 km,h 0 m-ms1 rs-----.--.: 
N 

s 
319 N-units, a 8803 km, Surface type -6ea wateh 

C1 imate_~m~~~·~·~e_t~em~p~~~at~e~O~V~ekf.,~~ea~ ________ __ de __________ km 

Frequency 63.2 MHz, Transmitter output dBW, EIRP dBW 
~~~----- --------- -----~ 

L'lh 0 m, e mr. 
----~~--- ------~ 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, nig. 1.21 

Transmitter Receiver 

235 137.2 

9.2 

v v 

93.5 

150 

540 08'25"N 

Figure 235. Path 12136, parameters. 

257 



z 
o 

en 
en 
0 
-' 
z 
0 

en 
en -2: en 
Z 
< a: .... 
u 
en 
< 
CD 

PATH 2'57 HOLME "OSS ENG • ARNCLIFFE WOOD ENG 

800 

sao 

400 

200 

1<1 J o.eur, 
0= 102.3 k. F= 48.3 "Hz 

70 
Obst r".d 

80 Predicud: 

90 --- TN 101 

100 

110 

120 

130 

140 

~-- ...... ESSA 1970 ---: -- ......... J=Al>.. - ----- ----. ----I- -'::" ...... ~ ...... . . . . ~ ..........•.•• .....•...••••• ..... . . . . . . . . . .......... . ....... . ...... .......... . ..... '.' . . . . . . . -r--.... 
.... 

-~ ----

-f .S. 

150 

ISO 
• 01 • 1 10 50 

PERCENT TI I'tE 
90 99 99.9 99.9' 

Figu~e 236. Path ~2l37, profile and predictions. 
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Path Number: 2 3 7 

Code Number: 2 ° 004 523 ---- ---- ---- -----
Locat ion: Holme Mo~~, England - Annciinne Wood, England 

Data type _____ 2_1_0_0_ho_uJt£ __ 1f_m_e_cUa._·_M __ , Distance 102.3 km, hrs:_19_0 ____ --.:m-ms I 

N 
s _3"-l0L:,3!..--__ N- un i ts, a _ 8525 

C lima te maJU.U.me tem12el!.aj:e oveJli.a.nd 

km, Surface type aV~aBe gnound 
de km ._--------

Frequency_---o4,.;:,8,.;.. • .=;.2 __ MHz, Transm i tter output ____ dBW, E I RP _____ dBW 

~h 153 m, 8 mr. 
---~--- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.22 

Transmitter 

748.9 

H 

Receiver 

296 

6. 1 

H 

102.3 
524.3 

540 23'20''N 

10 17'30''W 

Figure 237. Path 12137, parameters. 
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Path Number: 2 1 4 0 ----
Code Number: 202 045 3 1 3 

Locat ion: B.ta.en. PfwYn, Wai.v.. - Ho.tyhea.d, Wai.v.. 

Data type 3000 ho~y median6 ,Distance 112.9 km,h 0 m-msl 
,---- rs,----~ 

N 316 N-un i ts, a 8747 km, Surface type '.lea. wa;tVt 
s 

C 1 imatema/1.-Ltimetempe.Jt..a.teovVl-.6ea.de. __________ km 

Frequency 53.2 MHz, Transmitter output ______ dBW, EIRP _____ ~dBW 

~h 0 m, 8 mr. ------- -------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 2.8 

Transmitter 

298.1 

H 

520 21'36''N 

40 06'OO"W 

Receiver 

137.2 

9.2 

H 

42.04 

198.1 

Figure 239. Path 12140, parameters. 
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Figure 240. Path 12141, profile and pre,'ictio:r:s. 
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Path Number: 1 214 
---- ----

Code Number: 203 004 5 2 1 3 

Locat ion: B£.a.e.n. PlwYn, Wale..6 - Vu.blin., Vl.e.£.a.n.d 

Data type 

N 

4200 houJl.ty me.cUan6 ,Distance. 175.5 km,h ___ O __ ----..:m-msl 
rs 

5 
321 N-units, a 8841 km, Surface type ___ a~v~~a~g~e.~g_~~ou.~n.~d~ __ _ 

Climate maJLUime. .:te.mpeJu1te. oveJr.la.n.d d e _________ km 

Frequency 53.2 MHz, Transmitter output. _____ dBW, EIRP _____ dBW 

L'lh 6.7 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OTITRER 16, n~g. 3.85 

Transm i tter 

298 1 

H 

520 Z1'36"N 

40 06'00"W 

Receiver 

54.9 

9.2 

H 

6.44 

91.4 

6° 11 '49"W 

Figure 241. Path 12141, parameters. 
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Path Number: ___ J. .L L .L .L 

Code Number: _1 _1 iJ JJJ-A. -2-2.-.1--.1- ..LLLL 
Location: No. He6.6aJty TOlL, Eng£.a.n.d - COlLk, IlLe1..a.nd 

Data type 4200 howr.ly me.cUan6 ,Distance 349.2 km,h _..:.0 ___ .....:m-ms1 rs-
N 

s ~3~2~2~ __ N-units, a 8860 km, Surface type_~av~e.Jr.a~~g~e.~g~lL~o~un~d~ __ _ 

C 1 i mate maJvi.ti.me. te.mpeJULte. oveJli.a.nd de~. _________ km 

Frequency 48.2 MHz, Transmitter output ______ dBW, EIRP _____ dBW 

130.7 m, e mr. ------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Locat ion, 1at i tude 

longitude 

Pa th bea ring 

elevation [m-ms1] 

Other information: 

OT/TRER 16, 6~g. 3.118 

Transmi tter Receiver 

702 72.8 

12.1 

H H 

9.17 

97.5 

Figure 243. Path 12146, parameters. 
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Path Number: 2 4 8 

Code Number: _1 _1 --1. --.fL .2. --.fL --.fL -± -2 -.2. _1 _1 -.2. ~~ _1 _1 

Location: BeAge.n, NOfUlJa.!f - Sc.o!L6bUJLgh, Shetiand I!.l,tanM 

Data type 

N 
s 

16000 hoWL.t!f me.dlanJ.> ,Distance 373.9 km,h 0 m-msl 
rs,----~ 

318 N-units, a 8784 km, Surface type !.lea wate.n 

Cl imate __ ~m~~~~'~'~e.~t~e.m~p~eJLat~~e.~o~V~eJLJ.>~~ea=-____________ _ de . _______________ km 

Frequency 42 MHz, Transmitter output ____ ~dBW, EIRP _____ ---.:dBW 

6h 0 m, 8 mr. ---------- ------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 3.158 

Transm i tter Receiver 

548.9 262.1 

17.3 

H H 

600 24'42"N 

50 21'50"E 

Figure 245. Path 12148, parameters. 
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Figure 24~. Path 12154, profile and predictions. 
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Path Number: 2 1 5 4 ---- -----
Code Number: _1 _1 -1.. _1 .-2 ~ ~ -±. 2 ~ _1 _1 .-2 _1 _1 _1 

Location: W~nten H~, England - Vundnum, I~etand 

Data type 4200 hoUJr.1.1j me.d.{aYL6 ,Distance 229.5 km,h 0 m-msl 
rs-----

N 
s 

321 N-units, a 8841 km, Surface type a.v~age. g~ound 

C 1 i ma te ma.JrJ...thne. te.mpe.tz.a.te. oveJri.a.nd 
-------------~------------------------

de km ------------
Frequency 191.2 MHz, Transmitter output ________ dBW, EIRP ______ dBW 

6h 36.4 m, 8 mr. 
--~~~--- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.99 

Transmitter 

580 

v 

Receiver 

17 

9.1 

v 

12.39 

6.1 

540 15'31''N 

50 50'26"W 

Figure 247. Path 12154, parameters. 
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Figure 248. Path 12155, profile and predictions. 
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Path Number: 2 5 5 

Code Number: __ --1.. _1 --1.....L -.iL.-i. 2. 2. _1 _ 2. _1 _1 _1 

Location: w-<.YLteA Hill., England - NwtawnMci6, IfLetand 
1 a rna n:th6 a 6 
haUfLly rnedian6 ,Distance 233.3 km,h a m-msl rs-------.: Data type 

N 
s 

313 N-un i ts, a 8694 km, Surface type .6ea wateA 

Climate rna..tUtime tempeAate aVeA.6ea de km ----------------" 
Frequency 191.2 MHz, Transmitter oUtpUL dBW, EIRP dBW --------.: 

llh am, e mr. 
---------~ -------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

f..ath bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6-<.g. 2.12 

Transmitter Receiver 

579.1 39.6 

9.1 

v v 

86.21 

472.4 

53a37'44"N 

Figure 249. Path 12155, parameters. 
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Figure 250. Path 12157, profile and oredictions. 
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Path Number: ____ 1_ ..L _1_ .l .L 
Code Number: 2 3 0 0 4 5 3 3 ---- ---- ---- -----
Locat ion: Wint~ Hili, England - Vublin, I~eiand 

4200 hoW1i.y me..dian-6 ,D i stance 247.6 km, h ___ 0_ 
rs m-msl Data type 

N 
s 322 N-units, a 8860 km, Surface type .6e..a. wa;t~ 

--~~~~~---------

Climate __ ~m=~~·~·~e..~t~e..~m~p=~~~e.._o~v~~~~e..~a ______________ _ de km 

Frequency 191.2 MHz, Transmitter output dBW, EIRP dBW 
-~~~--- ------ ------

6h 0 m, e mr. 
----~----- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 3.104 

Transmitter 

580 

H 

53 0 37'44"N 

Receiver 

54.9 

9.2 

H 

530 17'34"N 

6° 11' 49"W 

Figure 251. Path 12157, parameters. 
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Figure 252. Paths 12168 and 12169, profile and predictions. 
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Path Number: 2 6 8 ----- ------
Code Number: __ ~ __ -.!L -.!L -± ~ 2. _1 _1 -22._1 _1" 

Location: Sa.n.da.y, OJrJme.y I.6la.n.ci6 - Sc.olL6buJLgh, She-tta.n.d I.6la.n.ci6 

Data type 8400 houJrly me.dian..o ,Distance 111.6 km,h ______ 0 __ ~m-ms1 
rs 

N 
5 

315 N-units, a 8729 km, Surface type .6e.a. wate.fl. ------------------
C1imate __ ~m~~~~·~·~e.~t~e.m~r~e.fl.~at~e.~o~V~e.fl..6~~e.a.~ __________ __ de km ------------------" 
F req uenc y_1:.....:8::...:7 ____ ....:MH z, T ran sm i t te r ou t pu t _______ d BW, E I RP ____ ~d BW 

lIh 0 m, 8 mr. --------....: --------....: 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OTITRER 16, 6ig. 1.23 

Transmitter Receiver 

107.9 285.9 

57.9 

H H 

Figure 253. Path 12168, parameters. 
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Path Number: 269 ----• 
Code Number: 1 2 004 5 313 5 

Location: Sanda!!, On/me!! I.6,tanc:l.6 - Sc..olL6buJtgh, Shetland I.6,tanc:l.6 

Data type 8400 houM!! mecUa.Y/..6 ,D is tance 111 .6 km, h 0 m-ms 1 
r s·-------.-.: 

N 
s 

315 N-units, a 8729 km, Surface type .6ea wa;teJt 

Climate ___ m_~ __ ·_·_e_t~em~p_eJt_a;t __ e __ O_VeJt.6~_ea.~ __________ __ de km ---------------
Frequency 187 MHz, Transmitter output 

~-'------
. ____ dBW, EIRP _____ dBW 

llh 0 m, 8 mr. ----------- -------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 1.23 

Transm i tter Receiver 

107.9 277.1 

57.9 

H H 

Figure 254. Path 12169, parameters. 
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Figure 255. Paths 12174 and 12187, profile and predictions. 
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Path Number: 1 2 1 7 4 ---- ----
Code Number: 203 004 5 2 1 3 

Locat ion: WfLatham, England - CMile:tan, Wa1.e..6 

type 4 mal'f.tfth of, hoUlLty me.cUan6, Distance __ 2_3_5_.2_ km,h 94.5 rs Data m-rnsl 

Ns 317 N-units, a 8766 km, Surface type ___ a_v_~ __ a~g~e.~g~fL_a_u_n_d ____ _ 

C lima te maJUtime. te.mp~a;te. avefl1..and 
--------------~-------------------------

de _______ _ km 

Frequency ___ 9_4_. ___ MHz, Transm i tter ou tput ______ dBW, E I RP 

lIh ___ 1_7_0_._4 __ m, 8 _____ .....:m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

~th bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.100 

Transm i tter Receiver 

350.5 121.9 

16.7 

H H 

51.34 

175.3 

Figure 256. Path 12174, parameters. 
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1 287 ---- ----
Code Number: 

Path Number: 

203 004 5 213 

Location: 

Data type 

Wnotham, England - CMileton, Wale6 

1200 hounly median6 ,Distance 235.2 km , h __ 94_._5_< _---.:m - m s 1 
rs 

N 317 N-units a 8766 km, Surface type av~ge gnound s ' -<---- -----:=:.~~-----

C 1 i ma te maJU;t,ime tempeJta..te oveJl1.and de km -----------
Frequency_--.:9~3:.-'C • ..::8_---.:MHz, Transm i tter output _____ dBW, E I RP _____ d<BW 

'h 170.4 8 o m, mr. --------- -------~ 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msJ] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 3.100 

Transmitter 

349.9 

H 

51 019'11"N 
0017'20"E 

Receiver 

107 

1.8 

H 

51.34 

175.3 

Figure 257. Path 12187, parameters. 
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Figure 258. Path l2i75, profile and predictions. 

280 

- F .5. 



Path Number: 7 5 

Code Number: 2 6 3 0 0 4 5 2 1 3 4 

Location: Lopik., Ne;theJl1anci6 - Wic.k.hambnook., England 

Data type 6 mo~ 06 houJtlq median6, Distance ___ 3_O_9_._1 __ km, h _________ ~m-m s 1 
rs 

N 316 N-units, a 8747 km, Surface 
s 

type aveJtage gnou.nd 

C 1 i ma te ma.Jr..U:ime tempeJLate oveJtia.nd de. __________________ km 

Frequency 625 MHz, Transmitter output dBW, EIRP dBW 
--------~ ---------- ----------

6h 53.8 m, 8 mr. ------------ ----------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.143 

Transm i tter Receiver 

160 134.1 

12.2 

H H 

4.35 

123.4 
----

------.----

Figure 259. Path 12175, parameters. 
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Figure 260. Paths 12179 and 12181, profile and predictions. 
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Path Number: _____ 1_ -1. _1_ ~ ..!L 
Code Number: 2 0 3 0 0 4 523 

Location: W~otham, England - Voug~ (high ~ite) I~ie on Man 
5500 hoMiIj mecUaM ,Distance. 454.9 km,h 0 

rs Data type 

N 
s 

317 N-un its, a 8766 km, Surface type av~ge g~ound 

m-msl 

C J i mate maJU:t..i.me temp~a.te ovwand de km ---------------
Frequency __ 9~3~._8 ____ ~MHz, Transmitter output dBW, EIRP _______ dBW 

L,h __ 1_0_3~. _4 __ m, 8 _______ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OTjTRER 16, nig. 3.129 

Transmitter 

350.5 

131 

H 

83.04 

237.7 

51 0 19'11''tL-

00I7'ZO"E 

Receiver 
356.6 

H 

Figure 261. Path 12179, parameters. 
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Path Number: 1 2 1 8 
----- -----

Code Number: 120 3 Q ° 4 531 1 3 
Location: Wnotham, England - VouglM (low ,olie), I,ole 0-0 Man 

Data type 2200 hoLLJtt/f mecLtal1-6 ,Distance 449.9 km,hrs ____ -"'-O ___ m-ms1 

N 317. N-units, a s 8766 km, Surface type ,oM wateA 
C lima t e m~e tempeJtate de km ------------------------------------------ -------------------
Frequency 93.8 MHz, Transmitter output dBW, EIRP dBW ---------- -------- -------
lIh ._o ____ m, 8 __________ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa t h bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.129 

Transmitter Receiver 

350.5 35.1 

9.2 

H H 

Figure 262. Path 12181, parameters. 
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Path Number: 280 

Code Number: _1 _1 .1. ~ ~ ~ ~ ~ 2. -.1. _1 _1 ~ _1 _1 _1 

Location: AtexancVLa Patac.e., El19land - VOuglM (high -6Ue.) I-6le. 0b Man 

Data type 

N 

3600. hoUJt.i.y me.cUa.11-6 ,D is ta nce 413.0 km, h __ O ___ --.:m-ms 1 rs 

s 
317 N-un its, a 8766 km, Surface type aVeJ1.age. gJtound 

Cl imate maJU.:Ume. t:e.mpeJLaj:e. oveJ1.tand de _________ k.m 

Frequency 41.5 MHz, Transmitter output dBW, EIRP dBW ------ ---------.: 
~h _____ 9_1~._4_~m, e _______ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, big. 3.126 

Transmitter Receiver 

182.9 356.6 

91.5 

H H 

41.2 

239.3 

540 12'50''N 

Figure 264. Path 12180, parameters. 
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Figure 265. Path 12186, profile and vredictio~s. 
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Path Number: ____ 1 ~_1--1--.i 
Code Number: 

Locat ion: 

_1 _1 ~~ 2-.2..-.2..--± 22_1_1 ~~_1_1 
Lo p-<-k. , Ne:thVLtal1cU - AtdebuJLgh, El1g.ta.l1d 

Data type 8000 houJLty med--tano ,Distance 236.8 km, h ___ 0 __ ---.:m-ms 1 
rs 

N 318 N-units, a 8784 
s 

km, Surface type ____ ~_e_a __ w_at __ ~ ________ __ 

Cl imate ___ m~~~~'~'~e~t~em~p~~~~e~o~v~~~~ea=-____________ _ de. ____________________ km 

Frequency 625 MHz, Transm i tter ou tput _____ dBW, E I RP ____ ---.:dBW 

IIh 0 m, 8 mr. ------------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, o-<-g. 3.142 

Transmitter Receiver 

160 14 

13.7 

H H 

52 0 08'50''N 

Figure 266. Path 12186, parameters. 
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Path Number: ____ 1 ~ _1 -1..-.!i 
Code Number: 25300452 34L1 

Location: VoJdmund, Wv.,t GeJUnany - Wic..k.hambfLook., England 

Data type 

N 

1900 houfLly mediano ,Distance 482.0 km,h 0 m-msl rs-----

5 
314 N-units, c 8711 km, Surface type aVefLage gfLound 

Climate m~e tempeJ1.a.te oveJLland de, __________ km 

Frequency 535 MHz, Trarismitter output dBW, EIRP dBW ------------------ -----~ 
lIh 64.4 m,8 mr. 
--~~~--- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 3.137 

Transmitter Receiver 

299.9 134.1 

12.2 

H H 

4.65 

125 

51 0 30'55''N 

Figure 268. Path 12189, parameters. 
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Figure 269. Path 12195, profile and predictions. 
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Path Number: 295 ----
Code Number: 253 004 5 213 4 

Locat ion: V~~etdoh6, w~t Genmany - Wi~QhambhOOQ, England 

Data type 1 yeah 06 hounly media~ , Distance __ 4_5_7_._8 __ km,hrs ___ 30 ___ ~m-msl 

Ns 315 N-units, a 8729 km, Surface type ___ a_veha_~g~e~g_h_ou_n_d ____ _ 
C lima te maJti:time tempehate ove.J1iand ____________ L ______________________ ___ de _______________ km 

Frequency 535 MHz, Transmitter output _______ dBW, EIRP ______ ~dBW 

IIh 67.8 m, 8 mr. ----------- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

he~ght [m], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Loca~ion, latitude 

longitude 

~!J:: bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.139 

Transm i tter Receiver 

447.1 134.1 

12.2 

H H 

4.5 

__ .!.....!12~5~. 3'---__ 

Figure 270. Path 12195, parameters. 
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Figure 271. Path 12196, profile a~ci predictions. 
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Path Number: 1 2 1 9 6 
---- ----

Code Number: 2 5 3 0 045 2 1 1 3 4 

Location: VU!.JM!1doJtn, WU:t Gvunany - BanbuJLY, England 

Data type 13000 houJLly me.dia.n6 ,Distance 582.7 km, h ___ 3_0 ___ ~m-ms I 
rs 

N 315 N-units, a 8729 km, Surface 
s 

C lima te maJU;Ume. :te.mpeJta.:te. ovef11.and 
----------~--------------.--------

type __ a_V_e.ha~~g~e.~g~Jt_o_u_n_d ____ 

de km -------------------
Frequency __ 5_3_5 ____ ~MHz, Transmitter output _________ dBW, EIRP ________ dBW 

6h ___ 9_1_._4_---.:m, 8 _______ ....;m r . 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fi~g. 3.140 . 

Transmitter Receiver 

447.1 142 

31.4 

H H 

7. 1 

153. 

52 0 02'05''N 

l02'E 

Figure 272. Path 12196, parameters. 
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Figure 273. Path 12197, profile and predictions. 
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Path Number: 1 297 ---- ----
Code Number: 2 0 004 5 213 

Locat ion: C~y~tal Palace, England - Klng~wood, England 

Data type 

N 

1329 hoLiJLly meMa~ ,D is tance 17.9 km, h 150 
rs m-msl 

s 
317 N-units, a 8766 km, Surface type av~age g~ound 

Climate ma.JU.:ti.me temp~e ovwand de km -------------------
Frequency 41.5 MHz, Transmitter output dBW, EIRP dBW 

L'lh 0 m, e 

Antenna elevation [m-ms 1] 

gain [dB i] , main beam 

height [m], above site 

line loss [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

mr. 

surface 

OT/TRER 16, nlg. 1.15 

------

Transmitter Receiver 

226.5 176.7 

9. 1 

V V 

0° 04' 17"W 0012'50"W 

Figure 274. Path 12197, parameters. 
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Figure 275. Paths 12198 and 12214, predictions. 
(see Figure 273 for profile) 
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Path Number: _____ 1_ -.-t _1 --.i....t 
Code Number: 2 5 004 521 1 3 

Locat ion: Cny~tal Palace, England - King~wood, England 

958 houJLty meMaM ,Distance 17.9 km,h 150 
rs Data type 

N 
s 

317 N-un its, a 8766 km, Surface type avenage gnound 
m-msl 

Climate m~e tempeJl11.;te oveniand de. __________ km 

Frequency 581.2 MHz, Transmitter output dBW, EIRP dBW 

t,h 0 m, 8 mr. --------- ------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m1, above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. ~.16 

-----

Transmitter Receiver 

295. 176.7 

9.1 

H H 

51 0 25'20"N 
0° 04' 17"W 

Figure 276. Path 12198, parameters. 
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Path Number: __ _ ...L i i _1 ....!. 
Code Number: _1 _1 .1....L _1 ..Q....Q.. ~ 2... ~ _1 _1 ~ _1 _1 _1 
Location: C~q~tal Palace, England - King~wood, England 

Data type 1329 hoWLlq mecU~ • ,Distance 17.9 km,h 150 m-ms1 rs-----: 
N 317 N-un i ts a 8766 km Surface type aVeJLa.ge g~ound s ~, , 
C 1 i ma te ma..tU...t-i..me tempeJu1te ove.Jli.a.nd de __________ km 

Frequency 661.2 MHz, Transmitter output dBW, EIRP dBW --------- ------
6h 0 m, e mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bearing 

elevation [m-ms1] 

Other information: 

OT/TRER 16, 6£g. 1.16 

Transmitter Receiver 

307.2 176.7 

9.1 

H H 

00 04' 17"W 0012'50"W 

• 

Figure 277. Path 12214, parameters. 
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Ficure 278. Paths 12199 and 12216, profile and predictions. 
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Path Number: _____ 1 1_1 ~-.!l 

Code Number: 2 5 3 004 5 3 3 4 

Locat ion: VoJdmun.d, We6t GeJUnan.y - MdebuAgh, En.gland 

Data type 5000 houAly med1a.n6 ,Distance 409.7 km,h 
rs 

N 
s 

316 N-units, a 8747 km, Surface type ~ea wa.t~ 

o m-msl ,---

Climate __ ~m~~~~'~'~e~t~em~PL~~~e~o~v~~~~ea~ _________ ___ de, ___________ km 

Frequency 535 MHz, Transmitter output dBW, EIRP dBW 
-----~ ------- -----~ 

lIh 0 m, 8 mr. ------ ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [mJ, above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

£'2.!.!:: bea ring 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 3.136 

Transmitter Receiver 

299.9 14 

13.7 

H H 

70 27'24''E 

Figure 279. Path 12199, parameters. 
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Path Number: 1 2 2 6 ------- -------
Code Number: __ 1 __ 1-.L 2 ~ ~ ~ ~ 2...2 __ 1 __ .2 -±. __ __ 
Location: Vantmund, We6t Geromany - AtdebUhgh, England 

Da ta type 2 rna nt.Jv., a fr ha 1.1JL.tl{ mecU.a.n6, Dis t a nce 4 09. 7 km, h ___ O __ ---.:m- ms 1 rs 
N 316 N-un its, a 8747 km, Surface type .6ea wateA 

s ----~----~---------

Cl imate rna.JU:t<me tempeAate aVVLOea de ____________ km 

Frequency 503 MHz, Transm i tter ou tput dBW, E I RP dBW ---------- ------- ---------~ 

t,h 0 m, e mr. 
----~-~---- -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nlg. 3.136 

Transm i tter 
299.9 

H 

Receiver 
14 

13.7 

H 

52a08'50"N 

Figure 280. Path 12216, parameters. 
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Figure 281. Path 12239, profile and predictions. 
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Path Number: 1 2 2 3,9 ---- --, -"-'-
Code Number: _1 _1 i. ~ _1 ~ ~.J... 2 ~ __ 1 ~ 2 __ 
Location: Zama, Japan - Hakone, Japan 
Data type 2100 hou.Jl1.y mecUa.n6 ,Distance __ 4;...;6;...;.~6 ___ km,h 82 m-msl - r s~-""':"";=-----'-: 

Ns 301 N-un i ts, a.~-,8L.:l4u9~3~_km, Surface type a.veJl.a.Qe Q1wcmd 

C lima te c.onti.nental :t.empeJta;(:e de _____ ~ __ -_~ __ km 

Frequency 7273.4 MHz, Transmitter output ____ --.-:dBW, EIRP _____ ~dBW 

lIh. ___ 5_4_8_. 6....;.,. _....:m, 8 ______ ....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

hei~ht [m], above site surface 

line loss [dB] 

pol ari zat ion 

type 

Horizon distance [km] 

elevation Im-msl] 

elevation angle [deg] 

Location, latitude 

longJtude 

Pa t h bea ring 

elevation [m-msl] 

Other information: 

OT /TR'ER16, n,ig.1. 26 

Transmitter 

85.9 

3.9 

H 

1390 24' 04"'E 

Receiver 

1003.6 

H 

46.6 

'999 7 

1 390 03' 27"'E 

Figure 282. Path 12239, parameters. 

304 



en 
Ct ..... .... 
..... 
l: 

Z 

z 
0 

.... 
~ 
> w 
~ w 

en 
VI 
0 
~ 

z 
0 

In 
In .... 
l: 
VI 
z 
~ 
Ct .... 
v 
VI 
~ 
m 

tOOO 

800 

600 

400 

200 

0 
0 

'00 

110 

120 

130 

140 1--. . 
150 ...... 
160 

170 

180 

190 
. 01 

PATH 22.3 SOFV JAPAN • SEBVRIvAMA JAPAN 

-. . ~:--
........ 

• 1 

80 100 

K i lo_etus 

0= 179.5 b F= 7273.4 MHz 

Observed 

Predicted: 

--- TN 101 ....... ESSA 1970 ......... FAA. 

- ~ . -..... ~.: .. ~ ..-::---'-....... -------- - F .s. 

10 

-
"".~-.. 

~ ..... -- .............. .... ,.;;.::.. .. ,.--.................. 

50 
PERCENT TIME 

. 

90 

.. '. :-~~ . -:.:: ... . -. .. 
99 99.9 99.99 

Figure 283. Path 12243; profile and predictions. 
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Path Number: 

Code Number: 1 1 3 7 0 0 4 5 3 4 5 ---- ---- ---- ----
Location: So6u, Japan - Sebuniyama, Japan 

Data type 

N 
s 301 

800 hounly median6 

N-units, a 8493 

, Distance 

km, Surface 

179.5 
type 

e.o nt.f..nentai.. tempeJtCLte Climate 
------~----------~----------------.-----

de 

Frequency 7'273.4 MHz, Transm i tter 

lIh 0 m, 8 mr. 
--------~ ------------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.'29 

output 

Transmitter 

561 

6 

H 

km,h rs 
.6 ea wa;teJt 

dBW, EIRP 

Receiver 

989 

H 

Figure 284. Path 12243, parameters. 
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Figure 285. Path 12244, profile an~ predictions. 

307 



Path Number: 2 244 ----
Code Number: 3 7 004 5 214 5 

Locat ion: Sebuniyama, Japan - Ttazuke, Japan 

Data type 700 hoUfl.-ty mecUa.n.6 ,Distance 18.8 km,h 9.1 m-ms1 rs------.: 
N 301 N-units, a 8493 km, Surface type aVVtage gJwund 

s -----~~-------
Climate c.ontinentai. tempeJLate de km -------------
Frequency 7273.4 MHz, Transmitter output _________ dBW, EIRP _____ ~dBW 

lIh ___ 6_9_7. ~ m, 8 _______ m r • 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

.10ngitude 

Path bearing 

elevation [m-ms1] 

Other information: 

OTjTRER 16, 6~g. 1.25 

Transmitter Receiver 

998.2 13 

3.9 

H H 

18.8 

983. 

Figure 286. Path 12244, parameters. 
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Figure 287. Path 12245, profile and predictions. 
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Path Number: _____ 1_ -.L -.L ..J... 2.. 

Code Number: _1 _1 .l.... _1 .l.... ~ ~ --±- 2.. -2 _1 _1 .J... 2.. _1 _1 

Location: Itazuke, Japan - Chan9~an, Japan 
Data type 1400 hol1J'c£y mecU..a~ ,Distance 214.5 km,h 0 m-msl 

--------------~--------- rs--------
N 314 N-units, a 8711 km, Surface type ~ea wateJL 

s ---------------------
Climate __ ~Q=o~n~ti~·~n~e~ntai~~t~em~r~eJLa.:t~~e~ ________________ _ de ___________________ km 

Frequency 1773.4 MHz, Transmitter output dBW, EIRP dBW 

t.h O· m, e mr. 
----~------ -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

!,_a t h bea ring 

elevation [m~msl] 

Other information: 

OT fTRER 16, 6-{.9. 3. 1'73 

---------- --------

Transm it ter 

17.1 

8.0 

H 

10.90 

10 

1300 26'35''E 

Receiver 

623 

H 

1290 08'48"E 

Figure 288. Path 12245, parameters. 
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Figure 289. Path 1~247, profile and predictions. 
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Path Number: _______ 1_ ...L...L ~ ~ 
Code Number: 330 ° 4 5 3 145 
Location: Chbc.an, Japan - Yauake., Japan 

Data type 2500 hOuM!j me.cUa.n6 ,D is tance 578.7 km, h ____ O __ ---.:m"-ms 1 
rs-

327 N-units, a 8959 km, Surface type ___ ~_e._a __ w_at __ ~ __________ _ N 
5 

Climate Qontine.nta.i temp~e. de, _____________ km 

Frequency 1773.4 MHz, Transmitter output _________ dBW, EIRP ______ ---.:dBW 

f>h Om, e mr. ------------ ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, b~9. 3.192 

Transm i tter Receiver 

429.5 414.8 

12.5 

H H 

Figure 290. Path 12247, parameters. 
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Figure 291. Paths 12259 and 12260, profile and pre-dictions. 
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Path Number: 2 2 5 9 
Code Number: 2 0 1 004 521 4 5 

Location: Tokyo Tow~, Japan - Koga, Japan 

Data type 

N 

655 houJr.-ty mecLtan6 ,D is tance 59.2 km, h 15 m-ms 1 
rs-----

s 
309 N-units, a 8624 km, Surface type ____ a_v_~~ag~e~g~n_o_u_n_d ___ 

Cl imate c.ontinen.tai. ;temp~a;te de km -----------------
Frequency 95.8 MHz, Transmitter output _____ dBW, EIRP _____ dBW 

6h 10.5 m, e mr. -------- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT /TRER 16, Mg. 1. Z7 

Transmitter Receiver 

340.2 29 

10 

H H 

18. 

10. 

1390 44'56.4"E 

Figure 292. Path 12259, parameters. 
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1 226 0 ---- ----
Code Number: 

Path Number: 

2 2 004 5 2 1 4 5 

Locat ion: Tokyo Tow~, Japan - K09a, Japan 

Data type _____ 8_8_9_h_o_U4t_~y_m_e_dla_·_n6 __ , Distance_ 59.2 km,h 15 m-msl 
r s·------.-: 

N s 309 N - u nit s, a 8624 km, Sur fa c e t y pe ___ a:..:..v:..:..eJ1.a.=-:... ...... 9Le=-.:9LJt:..:..o ....... u:..:..n ....... d __ _ 
C lima t e c.o n;tinenta1. tempe..JtCtte ---------------------------------------

de. ___________________ km 

Frequency 209.8 MHz, Transm i tter ou tput dBW, E I RP dBW 
--~------ ---------- --------~ 

6h 10.5 m, 8 mr. ------------ ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~. 1.27 

Transmitter 

317.6 

H 

350 39'18.1 I1r N 
1390 44'56.4"E 

Receiver 

29 

10 

H 

18. 

10. 

36°11 '14.5"N 
1390 42'19.8"E 

Figure 293. Path 12260, parameters. , 
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PATHS 2261 2262 TOKYO TOWER JAPAN - UTSUNOMIYA JAPAN 
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Figure 294. Paths 12261 and 11262, profile and predictions. 
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Path Number: 1 2 2 6 ---- ----
Code Number: 1 2 0 0 0 4 5 2 1 1 4 5 ---- ---- ---- ----
Locat ion: Tokyo Tow~, Japan - ut6unomiya, Japan 

Data type 4889 houJli.y mecUa.n6 ,Distance 100.3 km,h 50. m-msl 
------ rs-----

N 302 N-un its, a 8509 km, Surface type aVVta.ge glLound 
s 

de km Cl imate continental ~e.mpe.JLate 
---------------~---------------------- -----------

Frequency 95.8 MHz, Transmitter output dBW, EIRP dBW -------- ------
lIh 0 m, e mr. ------------ -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 1.28 

Transmi tter Receiver 

340.2 139 

10 

H H 

1390 44'56.4"E 1390 49'47.3"E 

Figure 295. Path 12261, parameters. 
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Code Number: 

Location: 

Data type 

Path Number: 2 262 ----
2 2 004 5 214 

Tokyo Tow~, J~p~n-- U~unom~y~, J~p~n 

3675 ho~y me.cUa.n6 ,D i stance 100.3 

5 

km,h __ 50_· ___ m- ms 1 
rs-

N 
s __ ::...:30:,..:2=--_N-un i ts, a 8509 km, Sur fa c e t y pe_~~::.v:...:~=-=ag=.:e.:.......;;/g:....:fl..:::.o.::un:.:d=-__ 

Cl imate_~e~o~nti~·~n~e.~ntal~~t~e.m~p~~~~e.~ ____________ ___ de, _______________ km 

Frequency 209.8 MHz, Transmitter output _______ dBW, EIRP ______ ~dBW 

llh 0 m, e mr. --------- ----------

Antenna elevation [m-msl] 

gain [dBi], main be~m 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Locat~on, lat~tude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.28 

Transmi tter Receiver 

317.6 139 

10 

H H 

1390 44'56.4"E 1390 49'47.3"E 

Figure 296. Path 12262, parameters. 
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Pigure 297. Paths 12266 and 12267, profile and predictions. 
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Path Number: _______ 1_ --.t. --.t. ~ ~ 
Code Number: 2 3 0 0 4 5 3 4 5 ------- -------- -------- -------
Location: Tolzyo Towell.., Japan - H'ae.fU.jo, Japan 

Da tat y pe ___ ...:2c.;.1...:6...:3---,-,h...:o~Wl1."":"":'.J..y_m....:....:.e.cU.ac;.;...:..· ...:n6..:...;...._' Dis tan c e 283 • 6 km , h 0 m- m s 1 - rs-------
N 310 N-units, a 8641 km, Surface type .6e.a wateJr.. s --~~~~~----

C 1 i ma t e e.o n:Une.n:t.a£ te.mpeJr..ate. de km -------------------------- --------------------
Frequency 107.8 MHz, Transmitter output dBW, EIRP dBW ---------- ---------
6h 0 m, 8 mr. -----------" -----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

h~ight [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.178 

Transmitter Receiver 

200 130 

80 

H H 

350 40'20"N 

1390 44'25"E 1390 47'50"E 

Figure 298. Path 12266, parameters. 
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Path Number: 1 2 2 6 1 ---- ----
Code Number: _1 _1 1- _1 -.L ~ ~...L .i.. 2... _1 _1 -.!. .i.. _1 _1 

Location: To~yo Tow~, Japan - Haehijo, Japan 

Data type 

N 

1129 hoWLty me.cUa.n6 ,D i stance 283.6 km, h ___ O __ .....;m-ms 1 
rs-

s 31 Q N-un its, a 8641 km, Surface type"_---!o.6u;e.a.!:!:.-..!(l!wa.:t~eJl.~ ___ _ 

Climate eo ntine.n.:tai. .te.mpeJl.Ctte. de km ----------
Frequency 115.8 MHz, Transmitter output ______ dBW, EIRP ____ ~dBW 

lIh _____ O _____ m, 8 _____ .....;mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.118 

Transmitter Receiver 

200 130 

80 

H H 

350 40'20"N 330 06'55"N 

1390 44'25"E 

Figure 299. Path 12267, parameters. 
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Figure 300. Paths 12279 and 12280, -profile and predictions. 
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Path Number: ____ 1_ J:... J:... ~...!l.. 

Code Number: _1 _1 .1... ~ .2. ~ ~ ~ .2.2. _1 _1 ~.2 _1 _1 

Location: MiyazafU, Japan - MWLotomL6a.fU, Japan 

Data type 

N 

1787 hounly median6 ,Distance 300.8 km,h __ O~ __ ~m-msl 
rs 

s 
306 N-units, a 8574 km, Surface type __ ~_ea. __ wa.t __ ~ ____ __ 

Cl imate e.o nUnen:l:a.i temp~a.:te de km -----------' 
Frequency 48.7 MHz, Transmitter output dBW, EIRP dBW 

-~~--~ ------ ------~ 
~h ____ O ___ m, 8 _____ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.181 

Transm i tter Receiver 

25 188 

10 

H , H 

31 0 48'00"N 

Figure 301. Path 12279, parameters. 
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Path Number: __ __ ..L L L L .JL 

Code Number: _1 _1 -L _1 ..L .JL .JL...!. 2- 3... ..L..L ...!....L..L..L 
Location: Miyazaki, Japan - MWto.tomi.6aki, Japan 

Data type 

N 

1744 hoUJr.i.y me.cU..a.n6 ,Distance 300.8 km,h 0 m-msl - rs---"--~ 

s 306 N-un its, a 8574 km, Surface type_...;:.6:....::e.a.=-~w.:;:a..t=eJt-=--___ _ 

C 1 i mate e.o n:tine.nta.l .tern peJl.a..te. de km -----------------
Frequency 1310 MHz, Transmitter output dBW, EIRP dBW -------- ---------
lIh 0 m, e mr. -------- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle {deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~. 3.181 

Transmitter Receiver 

20 185 

5 

H H 

31 0 48'OO''N 

Figure 302. Path 12280, parameters. 
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Figure 303. Paths 12281 and 12268 through 12270, predictions. 
(see ~igure 300 for profile) 
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Path Number: ______ 1 11-1.._1 

Cod e N um be r : _1 -L 3...L 3....JL..JL ---4- -2 3 --.L --.L A -2 --.L --.L 
Location: Mlyaza~, Japan - M~otom~a~, Japan 

Data type 1668 hounty med£an6 ,Distance 300.8 km,h 0 m-msl 
rs-----

306 N-units, a 8574 km, Surface type ____ ~~~e~a~w~at~en~ ___ __ N 
s 

Climate c.on;t,[nen:tat tempenate de km ------------------
Frequency 2995 MHz, Transmi tter output ______ dBW, E I RP _____ dBW 

lIh 0 m, e mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po I a r i za t ion • 
type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, Mg . .3.182 

Transmitter Receiver 

20 185 

5 

H H 

31 048'00''N 

1340 10'39''E 

---------

Figure 304. Path 12281, parameters. 
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Path Number: 2 2 6 8 ---- ----
Code Number: _1 _1 ~ ~ ~ -.!L -.!L...1. 2. 2. _1 _1 ~ 2. _1 _1 

Location: MiyazaQi, Japan - M~otom~aQi, Japan 

339 ho~y mediano ,Distance 300.8 km,h ____ 0_ 
rs m-msl Data type 

N 
s 

306 N-units, a 8574 km, Surface type ___ ~ __ ea __ w_at __ ~ __________ _ 
Climate c..onti.nen:tai. temp~ate de _________ km 

Frequency __ 3_0_0_0 ____ MHz, Transmitter output ________ dBW, EIRP _______ ~dBW 

6h Om, e mr. 
---~------ ----------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~9. 3.182 

Transmi tter Receiver 

20 185 

5 

H H 

1340 10'39"E 

Figure 305. Path 12268, parameters. 
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Path Number: ___ ~ ...2......2....-6.....!L 
Code Number: 3 3 3 0 0 4 5 3 4 5 1 1 ---- ---- ---- ----
Locat ion: MiyazaJu, Japan - MuJl.otom..L6aki, Japan 

Data type 364 houJc1.y mecUa.n6 ,D i stance 300.8 km, h _---.:O=--__ ..-:m-ms 1 rs 
N 

s 306 N-un i ts, a 8574 km, Surface type._...;.6:...;e::.:a~w:.:..:a..t=eJt-=--__ --,-_ 

Cl imate __ e_o_n.tl_·_n_e_nta.t ___ t_em~p_eJt_a..t_e __________ ___ de _____________ km 

Frequency 3000 MHz, Transm i tter ou tput dBW, E I RP dBW 
~~~----- ------- --------~ 

o lIh 
. _----- m, 8 _________ ...;m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

~eight [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

ty::>e 

H (izon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Loca t ion, 1 a t i tude 

long i tude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 3.182 

Transmi tter Receiver 

20 151.5 

5 

H H 

134°,0'39"E 

Figure 306. Path 12269, parameters. 
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Path Number: 1 2 2 7 0 ---- ----
Code Number: 3 3 3 0 0 4 5 3 1 4 5 1 1 ---- ---- ---- ----
Locat ion: -MIyazaU, Japan - Mwwtomv.,aU, Japan 

Data type 334 howr.1.y mecUa.n6 ,Distance 300.8 km,h ___ O __ --.:m-msl 
rs 

N 
s 

306 N - u nit s, a 8574 km, Sur fa c e t y pe_---=.6:.....:e::..;.a---=w~at_=_eJ[.=_=_ ___ _ 

Cl imate_~Q~o~nti~'~n~e~nt~at~~t~em~p~e&at~~e ___________ ___ de __________ km 

Frequency 3000 MHz, Transmitter output. _____ dBW, EIRP 

.6h 0 m, 8 mr. ------- --------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Pa!.b. bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 3.182 

Transmitter Receiver 

20 107 

5 

H H 

Figure 307. Path 12270, parameters. 
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PATHS 2295 2296 MIYAZAKI JAPAN - INAMI JAPAN 
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Figure 308. Paths 12293 and 12296, profi1~ and predictions. 
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Path Number: 1 2 2 9 5 ---- ----
Code Number: 3 3 004 5 3 1 1 4 5 

Location: MiyazafU, Japan - Inarni, Japan 

Data type 1573 houJi.ly me.dia.J1.6 ,D is tance 416.2 km, h 0 m-ms 1 
------- rs----~ 

N 306 N-un its, a 8574 s km, Surface type ___ ~~~e.~a~w~at~~~ __ ___ 
Cl imate __ ~Q~o~nti~·~n~e.~ntat~~t~e.m~p~~~~e.~ ______ ___ de km -------------
Frequency 1310 MHz, Transmitter output dBW, EIRP dBW 

~~~--- ------- --------~ 

t:.h 0 m, 8 mr. 
---~---- ----------

Antenna e1evation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

fat~ bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.189 

Transmitter Receiver 

20 35 

5 

H H 

31 0 48'00''N 

Figure 309. Path 12295, parameters. 
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Path Number: 1 2 2 9 6 ---- ----
Code Number: 3 2 3 0 0 4 5 3 1 1 4 5 ---- ---- ---- ----
Location: W-ya.zaJu, Ja.pa.n - Inam,[, Ja.pa.n 

Data type 

N 

1674 houJr.£.y me.cU.a.vv.s ,D i s ta nce 416.2 km, h ___ O __ --.--:m-ms 1 
rs 

s 
306 N - u nit s, a 8574 km, Sur f ace t y pe_....:-6::..,:e.:::,:a.:.:--=.W:.::at::..:::.::VL:..::-___ _ 

Climate c.on:tLne.nta£ te.mpe.na.:te. de km -----------------
Frequency 2995 MHz, Transmitter output dBW, EIRP dBW 

--~~--~ ------ -----~ 

lIh 0 m, e mr. ------- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

e I eva t ion [m-ms I] . 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, &,[g. 3.189 

Transm i tter Receiver 

20 35 

5 

H H 

31 0 48'00''N 

Figure 310. Path 12296, parameters. 
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Path Number: 

Code Number: 2 4 004 5 2 3 2 

Locat ion: Baden Baden, w~t G~any - V~~tadt, w~t G~any 

Data type 6772 hol..l.fl.ly mecUa~ , Distance 125.1 km, h __ 9_0 __ ~m-ms 1 
rs 

N 291 N-units, a 
s ----" 

8342 km, Surface type aVeAage g/Lound 
------~~---------

Cl imate eontinental tempeAate de km ---------------
Frequency _____ 4_0_0_~MHz, Transmitter output ______ dBW, EIRP _______ ~dBW 

6h 0 m, 8 mr. 
---------~ ---------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne los s [d B] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 619. 1.35 

Transmitter Receiver 

677 147 

21 

H H 

480 45'51.2"N 49° 51 ' 54"N 

80 37'33"E 

Figure 312. Path 12350, parameters. 
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Path Number: __ __ _ _ ~ -.l.. 2. _1 

Code Number: _1 _1 ~ i _1 ~ ~ i 2.. -1. _1 _1 .3. _1_1 -L 
Location: Baden Baden, Weot Geromany - Vahm~tadt, Weot Geromany 
Data type 7042 hoU!1i.y mecUa.~ ,D i stance 125.1 km, h 90 m-ms 1 

rs------
N 291 N-units a 8342 km, Surface type aVeJ1.age gJLound 

s ' 
C 1 i ma t e c..o n..t"tnerz:tai tempeJtate de km -----------------
FrequencY __ 4:....:0,-=0 ___ MHz, Transm i tter ou tput ______ dBW, E I RP ______ dBW 

L.h Om, e mr. ---------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 1.35 

Transm i tter 

677 

H 

480 45'51.2"N 

80 16'51.5"E 

Receiver 

167.5 

41.5 

H 

Figure 313. Path 12351, parameters. 
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Path Number: ______ 1_ ~ 2- 2- ~ 
Code Numbe r : 3 6 004 5 2 3 2 

Locat ion: Bade.n Bade.n, We.!.:;;t Gvunanlj - Va.Jun6:ta.d:t, We.!.:;;t Gvunanlj 

Data type 8623 hol.Vr-tlj me.d£a.n6 Distance 125.1 km h 90 m-msl 
--------------~----------, , rs-------~ 

Ns 291 N-units, a 8342 km, Surface type aVeJulge. gJtou.nd 

C lima te c.on..:tine.n.:ta.l ;te.mpe.Jta.:te. de, __________ km 

Frequency 6825 MHz, Transmitter output ________ dBW, EIRP _______ ~dBW 

.0.h 0 m, e mr. 
-----~-~ ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.35 

Transmitter Receiver 

699 167.5 

41.5 

H H 

80 16'51.5''E 

Figure 314. Path 12352, parameters. 
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Path Number: 235 3 ---- ----
Code Number: 

Locat ion: 
_1 _1 2...~ _1 ~~...£ .-i....L..L_1 .3....L..L..L 
Baden Baden, Weot Genmany - Vanm~tadt, Weot Genmany 

Data type 3880 hoUf11.y mecU.an6 ,Distance 125.1 km,h 90 m-msl 
rs-----

N 
s __ -=29~1~_N-units, a 8342 km, Surface type a.veJu1.ge gtwund 

Cl imate continentat temp~e 
---------------~-----------------------

de km --------------
FrequencY~6~8~2~5 ______ MHz, Transmitter output ________ dBW, EIRP ________ dBW 

t,h 0 m, 8 mr. 
----~---- ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.35 

Transmitter Receiver 

699 147 

21 

H H 

Figure 315. Path 12353, parameters. 
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Path Number: ________ I ~ --I 2-± 
Code Number: 3 6 0 0 4 5 2 3 2 ------ ------ ----- -------
Loca t ion: Bade.n Baden, Weld, GeJtmany - Vcvun6:tacit, Wv.,:t GeJtmany 

Data type 4897 howr1..y me.dian6 ,Distance 125.1 km,h 90 m-msl 
rs------~ 

N 291 N-units a 8342 km Surface type aVeJr..age. glLound 
5 " 

CI imate eon:ti..ne.n:tCLt :te.mpeJr..a:te. de km --------------------
Frequency 6825 MHz, Transmitter output _____ dBW, EIRP ______ ~dBW 

lIh 0 m, e mr. 
------~---- -----------

Antenna elevation [m-msl) 

gain [dBi), main beam 

height [m), above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km) 

elevation [m-msl) 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 61g. 1.35 

Transm i tter Receiver 

699 154 

28 

H H 

Figure 316. Path 12354, parameters. 
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Path Number: ____ 1_ -1... ~ 2- 2-
Code Number: __ 2.i... _ ~ ~ ~ 2.. -1... _1 _1 ~ _..1. _1 _1 
Locntion: Baden Baden, Weh~ Genmany - Vanm~~adt, Weh~ Genmany 

Data type 

N 
s 

6932 hOuMlj mecUa.M ,Distance 125.1 km,h rs 90 

291 N-units, a 8342 km, Surface type aVVUlge gJtou.nd 
m-msl 

Climate continental ~emp~e de ________________ km 

Frequency 6825 MHz, Transmitter output ________ dBW, EIRP _______ dBW 

6h 0 m, 8 mr. ---------- -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.35 

Transmitter 

699 

H 

Receiver 

167 

41 

H 

490 51'54"N 
80 37'33''E 

Figure 317. Path 12355, parameters. 
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Path Number: 2 3 7 8 ---- ----
Code Number: 3 6 0 0 4 5 2 1 3 2 ---- ---- ---- ----
Location: Bade.n Bade.n, We.ot Gvrman!J - Vcvun.6tadt, We.ot Gvrman!J 

Data type 

N 

1317 houJli.!J me.cUaYL6 ,D is ta nce 125.1 km, h 90 m-ms I 
rs-----

s 
291 N-un i ts, a 8342 km, Surface type aVeJ1.age. gJtound 

C lima te c.on:Une.n:ta1.. te.mpeJ1.ate. 
------~----~---------------------

de __________________ km 

Frequency 6825 MHz, Transmitter output dBW, EIRP dBW ------- -----~ 

L'lh 0 m, e mr. --------- ------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.35 

Transm i tter Receiver 

699 167.5 

41.5 

H H 

48045'51.2''N 

Figure 318. Path 12378, parameters. 
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Path Number: 1 2 358 ---- ----
Code Number: 3 9 004 5 2 1 3 2 

Location: FeldbeJ1.g, We..6t Gvrmany - VaJunJ.dadt, We..6t Gvrmany 

Data type 14360 houJ11.y me.cUan6 ,Distance 42.7 km,h 100 m-msl 
rs,-------.: 

N 296 
s 

8416 km, Surface type aVeJLage. gfLound N-units, a 

C J i ma te c.onilne.n;tal. tempvz.a.te. de km -----------------
Frequency 9339.5 MHz, Transmitter output _______ dBW, EIRP __ _ 

t,h 419.9 m, e mr. 
--~~~-~ ----------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

"path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 619. 1.31 

Transmitter Receiver 

910 159 

33 

H H 

42.7 

880. 

Figure 320. Path 12358, parameters. 
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Path Number: 1 2 3 6 ---- -----
Code Number: 12530045211 3211 

Locat ion: Hoc.hblaue.n, Wut GeJurlany - VaJU'h.6:ta.dt, Wut GeJurlany 

Data type 4137 houJtiyme.cUa.n.o ,Di.stance 242.1 km,h 97 m-msl 
rs-----

Ns _2_9_4 __ N-uni ts ,a.~8_3_8_6 __ km, Surface type aVeJz.age. gJr.ound 
Cl imate c.ontine.n:tat te.mpeJz.a.:te. de. ___________ km 

Frequency 516 MHz, Transmitter output dBW, EIRP dBW 
--------~ ------ ------~ 

h 193.9 /'!. m, e mr. --------- -----~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation {m-msl] 

elevation angle [deg] 

Locatipn, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.167 

Transmitter 
1165 

H 

470 46' 19"N 

70 42'06"E 

Receiver 
164 

38 

H 

32.72 

97 

Figure 322. Path 12361, parameters. 
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Path Number: 1 2 3 6 2 ---- ----
Code Number: 1 1 2 5 3 0 0 4 5 2 1 1 3 2 

Locat ion: HCJe.hblaue..n, (/Je6t GeJr.many - VaJLm6tadt) Wv.,t GeJr.many 

Data type 504 houJl1.y me..cLi.ano ,Distance 242.1 km,h 97 m-ms1 r s-------.: 
N 294 N-units, a 8386 km, Surface type aVeJr..a.ge.. gJtow1d 

s 
C 1 i ma t e e.o n.tine..n:ta1. te..mpe..Jta;te.. de km ---------" 
Frequency 516 MHz, Transmitter output dBW, EIRP dBW ------" 
~h ___ ~1~9~3~.~9 __ ~m, e _____ ~mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Pat~ bear i ng 

elevation [m-ms1] 

Other information: 

OTjTRER 16, 6~g. 3.167 

Transm i tter Receiver 

1165 160 

34 

H H 

32.72 

97 

470 46' 19"N 

70 42'06"E 

Figure 323. Path 12362, parameters. 

345 



Path Number: 1 2 3 6 0 ---- ----
Code Number: _1 _1 -..l _1 _2 ~ ~ ~ 2- 1- _1 _1 .1.. ~ __ 
Location: Hoc..hbf..a.ue..n, (Vut GeJl.manlj ~ Vamn6tacLt, wut GeJl.manlj 

Data type 6247 hou.Jr.1.1j me..cUaYl.6 , Distance 242.1 km,h 97 m~msl 
rs-----

Ns 294 N~units, a 8_3_8_6 __ km, Surface type aVeJl.age.. gnound 

Cl imate c..ontine..ntal te..mpe..nate.. 
--~~~~~~~~~~~----------------

de _________ km 

Frequency 1850 MHz, Transmitter output _____ dBW, EIRP ____ --.:dBW 

lIh 193.9 m, 8 _____ ....;mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.167 

Transmitter Receiver 

1165 166.5 

40.5 

v v 

32.72 

97. 

470 46' 19"N 

70 42'06"E 

Figure 324. Path 12360, parameters. 
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Figure 325. Paths 12363, 12441, 12364, and 12442, 
profile and predictions. 
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Path Number: 1 2 3 6 3 ---- --.--
Code Number: 1 2 5 a 0 4 5 2 1 3 2 ---- ---- ---- ----
Location: Honni4gninde, W~t Genrnanu - Vahm~tadt, w~t Genrnanu 
Data type 2100 hof.l/l.£U mecU.a~ ,Distance 142.6 km h 100 m-msl 

-----------~------- ' rs------~ 
N 289 N-units, a 8314 km, Surface type avenage gnound 

s 
Cl imate ~ontinentaf tempenate 

-----------~-----------------
de_. ____________ km 

Frequency 516 MHz, Transmitter output dBW, EIRP dBW 

l'Ih 289.1 m e mr 
------~, -------.....; . 

Antenna elevation [m-msl] 

gain [dBi], main beam 

h~ight [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 1.36 

------- --------

Transmitter Receiver 

1150 163.5 

37.5 

H H 

142.6 

1135. 

480 36'49.4''N 

Figure 326. Path 12363, parameters. 
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Path Number: 244 1 

Code Number: 2 5 1 004 5 2 3 2 

Locat ion: HoJtn-L6gJtinde., Wru:t GeJLma.ny - VaJrJn6:ta.d:t, We6:t GeJLma.ny 

Data type 

N 

4855 houJri.!! me.d1..a.rt6 ,D i stance 142.6 km, h __ 1:....;0:....;0~_--:m-ms 1 rs 

s 
289 N-units, a 8314 km, Surface type a.ve.Jta.ge. gJtoun.d 

Climate c.on.:Une.n:tai. :te.mpe.JtlLte. de km -----------
Frequency 516 MHz, Transmitter output dBW, EIRP dBW -----
lIh 289.1 m,8 mr. -------- --------

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 1.36 

Transmitter Receiver 

1150 170 

44 

H H 

142.6 

1135. 

Figure 327. Path 12441, parameters. 
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Path Number: ______ ~ --13 ---..6. j 

Code Number: _1 __ 1 --1....2. _1 ~ ~ j ...2. -.1. __ 1 __ 1 ...J. -.1. __ 1 __ 1 

Location: HoJtvvL6gJz...tnde, (!Je.!.Jt Gefmlany - VaJml.6tadt, We.!.Jt Gef1many 

Data type 6087 houJ1.1.y mecLtano ,Distance 142.6 km,h 100 m-msl rs-------.: 
Ns __ 2_8_9 _____ N-units, a,_'~8_3_1_4 ____ km, Surface type avenage gJtound 
CI imate Qontinentaf tempeJtate de, ____________________ km 

Frequency 547 MHz, Transmitter output dBW, EIRP dBW -------- ---------- ------~ 

~h 289.1 m,8 mr. 
-----~-~ ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

long i tude 

f.ath bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, nig. 1.36 

Transm i tter Receiver 

1153 162 

36 

H H 

142.6 

1135. 

48 0 36'49.4"N 

80 37'33"E 

Figure 328. Path 12364, parameters. 
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Path Number: 1 244 2 ----
Code Number: 125 a 045 2 3 2 

Loca t ion: HOfLM6gJU..nde.; We.6t GeJU1J(my - VaJUnJ.dad.t, We.6! GeJU1Jany 

Data type 8318 houJci.y me.cUa..n6 ,Distance 142.6 km h 100 m-msl , rs-----.-.: 
Ns 289 N-units, a 8314 km, Surface type avVtage. gfLound 

C lima t e eo rz.;Un.e.n..ta1,. te.mpe.Jz.a.;te. d e _________ km 

Frequency 547 MHz, Transmitter output dBW, EIRP dBW -----.-.: 
lIh __ -=2..:.8...:..9..:.. • ..:....l_--..:m, 8 _____ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~. 1.36 

Transmitter 

.1153 

H 

480 36'49.4''N 

Receiver 
163.5 

37.5 

H 

142.6 

1135. 

490 51'54"N 

Figure 329. Path 12442, parameters. 
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Path Number: 236 5 

Code Number: 3 4 0 0 4 5 2 3 2 ---- ----- ---- ----
Locat ion: HonnJ.l,gJUVl.de, Wcut GeJunaVl.!f - VaJun.6tadt, Wcut GvzmaVl.!f 
Data type 9986 hol.1!11-!f mecLtan6 ,Distance 142.6 km,h 100 m-msl 

rs------.....: 
N 

s 289 N-units, a 8314 km, Surface type avenage gnound 
Climate __ ~~~o~nti~·VI.~e=n.:t~ai~~t~em~p~en~a:t~e~ __________ __ de ______________ km 

Frequency 4165 MHz, Transmitter output ______ dBW, EIRP _____ d.BW 

6h ____ 2_8_9_._1 __ m, 8 _______ ....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.37 

Transm i tter 

1155 

H 

480 36'49.4''N 

80 12'12.2''E 

Receiver 

163 

37 

H 

142.6 
1135. 

Figure 331. Path 12365, parameters. 
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Path Number: 1 2 3 6 6 ---- ----
Code Number: 3 4 0 0 4 5 2 1 3 2 ---- ---- ---- ----
Loca t ion: HOfLrU..6gtUnde., We6t GeJr.ma.ny - VaJlln6.ta.d:t, We6t GelLmany 

Data type 13978 houJ11.y me.cUan6 ,Distance 142.6 km,h 100 m-msl 
rs----~ 

N 289 N-units, a 8314 km, Surface type aVeJLage. gfLound 
5 

Climate c.onV-ne.nta1.. te.mpe.Jtate. de __ ---'-______ ,km 

Frequency4165 MHz, Transmitter output dBW, EIRP dBW 
----~ 

L'lh 289.1 m,8 mr. 

An~enna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 1.37 

Transm i tter Receiver 

1154 147.5 

21. 5 

H H 

142.6 

1135 

Figure 332. Path 12366, parameters. 
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Path Number: 2 4 4 0 
---- ----

Code Number: 1 3 6 0 0 4 5 2 1 3 2 ---- ---- ---- ----
Loca t ion: H oJtVU-6gJzJ..nde., We.6t GeJUna.ny - VaJtm6ta.d:t j , We.6t GeJUna.ny 

Data type 4276 houJ1i.y me.cU..an6 ,Distance 142.6 km h 100 m-msl , r s-------= 
Ns 289 N-units, a 8314 km, Surface type a.ve.tzage. gJtoLl.YI.d 

Climate c.ontine.n.:ta£. te.mpe.Jta.te. de km ,--------------' 
Frequency ____ 6_8_25 ____ ~MHz, Transmitter output dBW EIRP dBW ,----, ----.-,; 
6h ____ 2_8_9~._I __ ~m, 8 __________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n~g. 1.37 

Transm i tter Receiver 

1152 165 

39 

H H 

142.6 

1135 

80 37'33''E 

Figure 333. Path 12440, parameters. 
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Path Number: 1 2 4 4 3 ---- ----
Code Number: 3 6 o 0 4 5 213 2 

Locat ion: H otc.n-Log tUJlde, W eo.t G eJuna.ny - VaJUn6.ta.d.t, W eo.t GeJuna.ny 

Data type hOuMY media.n6 , Dis ta nce 142.6 km, h 100 m-rns 1 r s-------..: 
N 

s 
289 N-units, a 8314 km, Surface type a.vetc.a.ge gtc.ound 

Cl imate_~Q~o~n.ti~·n~e~n.tal~~~.t~em~p~etc.a..t~~e~ ________________ __ de _________ k,m 

Frequency 6825 MHz, Transmitter output ______ dBW, EIRP _____ ~dBW 

~h __ ~2~8~9~.~I_~m, e ________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

l'ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.37 

Transmitter 

1150 

H 

Receiver 

165 

39 

H 

142.6 

1135 

49 0 51 ' 54" N 

80 37'33''E 

Figure 334. Path 12443, parameters. 
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Figure 335. Path 12370, profile and predictions. 
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Path Number: 2 3 7 0 

Code Number: 2 0 0 4 5 3 3 2 1 1 ---- ---- ---- ----
Loca t ion: MeU.um Pfute, We6:t GeJlma.ny - BJr.emeJl.ha.ven, We6:t GeJlma.ny 

Data type 11540 howr1.y mecUaYL6 ,Distance 37.1 km,hrs ___ O __ ~m-msl 

N 312 N-un its, a 8676 km, Surface type !.lea. wa.:teJl. 
s --------------------

C lima te maJLli:hne :tempeJl.a.:te oveJl..6 ea. d e __ .:..--______ .km 

Frequency 164 MHz, Transmitter output. ______ dBW, EIRP _____ ---.:dBW 

llh ___ ~O ____ m, 8 ______ --.:mr. 

Antenna elevation [m-msl] 

gain [dBi]. main beam 

height [m], above site surface 

line loss [dB] 

pol ar i zat ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude­

longitude 

Path bearing 

elevation [m-msl} 

Other information: 

OT/TRER 16,M-g. 1. 30 

Transmitter Receiver 

34.5 25.1 

24.7 

H H 

Figure 336. Path 12370, parameters. 
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Figure 337. Path 12371, profile and predictions. 
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Path Number: 1 237 
---- ----

Code Number: 2 0 3 o 0 4 5 2 1 3 4 

Location: NOfUA)-i..c.h, Eng.tand - KJte.6etd, Weo.:t GV111Ia.ny 
Data type 14377 hoU!1.1.y me.d.<.a.no ,D i stance 387.2 km, h 0 m-ms 1 r s-------.: 
N 

s 
317 N-un i ts, a 8766 km, Surface type a.ve.Jta.ge. gJtound 

Climate __ ~c.~o~nt{~·~n~e.ntal~~~.:t~e.m~p~e.Jt~a..:t~e. ________________ ___ de ________________ km 

Frequency 94.1 MHz, Transmitter output dBW, EIRP dBW 
--~~~--- -------- --------~ 

lIh 28. 8 m, 8 ______ .-:m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, n-i..g. 3.159 

Transm i tter Receiver 

171 88.7 

19 

H H 

38.9 

21 

Figure 338. Path 12371, parameters. 
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PATHS 237l 2383 WEDDEWARDEN W GER - HELGOLAND W GER 
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Figure 339. Paths 12372 and 12383, profile and predictions. 
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Path Number: 1 2 3 7 2 ---- -----
Code Number,: L L 3..-..L ...L L L ~ 22.._1 _1 2...L _1 _1 

Locat ion: Wedde.waJLden, We6:t GeJunany - H etgofund, We6:t GeJunany 
Data type 976 hou.Jtty medUtVL6 , Dis ta nce 77 • 2 km, h 0 m-rns 1 

rs-----
N 

s 
314 N-un i ts, a 8711 km, Surface type._.6=-.e::;a:.::......:.w.:..:.a:t:...:.;:eJl.=-=-____ _ 

Cl imate __ ~m~~~·~·~e~:t~em~p~~~~e~O~V~eJl..6~e~a~----------- de __________ km 

Frequency 6825 MHz, Transmitter output dBW, EIRP dBW 

t:.h 0 m, 6 mr. 
----~---- ---------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m), above site surface 

line los s [d B] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6~g. 3.162 

--------- ------

Transm i tter Receiver 

28 30 

22.6 

H H 

Figure 340. Path 12372, parameters. 
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Path Number: 1 238 3 
----

Code Number: 3 6 3 o 0 4 5 3 1 1 3 

Locat ion: We.ddwMdem, We.o:t Gvuna.ny - Helgoland, We..o:t Gvuna.ny 

Data type 21165 hoUfl1.y mecUa.n6 ,D is ta nce 77 .2 km, h 0 m-ms 1 rs,------.: 
N 

s 
314 N-units, a 8711 km, Surface type .6ea wa.:teJr. -------------------

Cl imate_~m~a.ni:tim~·~·~e.~:t~e.m~p~eJr.a.~~:t~e.~o~v~~~e.a.~ ________ __ de. __________ km 

FrequencY __ ~6~8~2~5 __ ~MHz, Transmitter output ________ dBW, EIRP _______ dBW 

flh 0 m, 8 mr. 
----~--- ------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Locat ion, lat i tude 

long i tude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 3.162 

Transmitter 
. 33 

H 

530 36'06"N 

80 32'06"E 

Receiver 
33' 

16 

H 

540 10 '47 /IN 

l5'3'16"E 

Figure 341. Path 12383, parameters. 
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I-
I 

I 

Path N\.lmber: _ _ _ _ ..!. ~ ..!. ~ 
Code Number: 3 4 004 521 1 321 

Location: 

Data type 

N 
s 

FeldbeJLg/Taunu6, We6t GeJLmany - VonneJL6beJLg, We6t GeJLmany 

798 houJr.i..y me.cUa.n6 ,Distance 80.0 km,h 250 rs 
290 N-un its, a 8328 km, Surface type aVeJulge. gtr.ound 

m-msl 

Climate __ ~e~o~nti~·n~e~ntal~~~t~em~p~eJLa.t~~e.~ ___________ __ de. __________________ km 

Frequency __ ......:.4..:..7.::.2!,..7 __ ---=MHz, Transm i tter output ______ dBW, E I RP _____ ---=dBW 

L1h __ 4.:..;1:...:9...; • ..:..7_...:m, 8 ________ ....:mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon dlstance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT /TRER 16, ti-i.g. 1. 34 

Transmitter Receiver 

781 715 

29 

H H 

76.7 

5~oI4'32"N . 49037'31~N 
-"'-''---'--'--.;;..;:;..~--

80 29'47"E 70 55'11"E 

Figure 343. Path 12389, parameters. 
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Figure 344. Path 12391, profile and predictions. 
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Path Number: ___ L .L ~ L. L 
Code Number: 3 4 2 204 521 1 3 2 

Location: 

Data type 

N 
s 

VonneJll>beJtg, We6.t: Gvunany - Fe£dbeJLg/Sc-hwaJLzwa.i.d, We6:t Gvunany 

1264 hoUJri.y me.cU..a.n6 ,Distance 194.8 km,h 350 
rs 

330 N-units, a 9021 km, Surface type aVeJLa.ge. gltound 

m-ms 1 

Cl imate __ ~Q~o~nti~·n~e.~nta.l~~~:t~e.m~p~eJL~a.:t~e.~ ____________ __ de km -----------
Frequency ____ ~44~17~~MHz, Transmitter output _________ dBW, EIRP ______ ~dBW 

~h __ ~4~2~6L.9~ __ ~m, 8 __________ mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, fiig. 2.36 

Transmi tter Receiver 

695.7 1504 

10.7 

H H 

39. 17 

530 

Figure 345. Path 12391, parameters. 
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Figure 346. Path 12401, profile and predictions. 
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Path Number: 2 4 0 
----

Code Number: 213 004 5 313 

Locat ion: Fle.n6bwz.g, We..6t GeJunany - NOJtdeJLne.y, We..6t GeJunany 

Data type 1437 hoUAly me.cUa.n6 ,Distance 192.0 km,h 0 m-msl 
rs-----

N 
s 

313 N-un its, a 8694 km, Surface type .6e.a wateJL 

Cl imate __ ~m~~~·~·~e.~t~em~p~e.Jt~at~e.~o~V~e.Jt.6~=e.a~ _____ _ 
Frequency __ ....:.1..::.0-=-0_~MHz, Transm i tter output __ _ 

6h 0 m, e mr. 
--~------ -------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6lg. 3.163 

Transmitter 

134 

H 

54° 47' 28"N 

90 27'11"E 

de km -------------
dBW, EIRP ________ dBW 

Receiver 

43 

38 

H 

53° 42' 36" N 

70 09'37"E 

Figure 347. Path 12401, parameters. 
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Figure 348. Path 12419, profile and pre~ictions. 
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Path Number: 1 2 4 :r 9 ---- -----
Code Number: 2 0 3 o 0 4 5 2 1 3 4 1 

Locat ion: WJc.o:tham, England - KJc.e.fie1.d, wv.,;t GeJuna..I1Y 

Data type 7103 hoU!li.y me.cUa.n6 ,Distance 431.3 km,h ___ 0 __ ..-:m-ms1 
rs 

N 
s 

317 N-uni ts, a 8766 km, Surface type a.ve.Jc.a..ge. gJc.ou.nd 

C1 imate __ ~e~o~.n:ti~·~n~e.ntal~~~;t~e.m~p~e.Jc.a..:t~~e. ________________ ___ de km ------------
Frequency 93.7 MHz, Transmitter output dBW, EIRP dBW 

----~~--- --------- -------~ 

~h ____ ~3~9~.~1 __ ~m, 8 _____ ~mr. 

Antenna elevation [m-ms1] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location;' latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other i nformat ion: 

OT/TRER 16, fi~g. 3.160 

Transm i tter Receiver 

343.2 88 

18.3 

H H 

35.9 

30 

Figure 349. Path 12419, parameters. 
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Figure 350. Path 12444, profile and predictions. 
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'. 

Path Number: 1 2 4 4 4 ---- ----
Code Number: 132 1 o 0 4 5 2 1 3 2 1 

Location: 

Data type 

N 
s 

Hambac.h, We..6.t GeJunany - VaJun6.tad.t, We6.t GeJunany 

30240 howri.t{ mecUan6 , Distance 69.3 km,h 95 rs 
305 N-un its, a 8557 km, Surface type aveJtage gll.ound 

m-msl 

Climate __ ~c.~o~nti~·n~e~ntat~~~tem~p~~~~e~ ___________ __ de, _____________ km 

Frequency 2492.7 MHz, Transmitter output _________ dBW, EIRP ____ ---.:dBW 

t.h ___ ..... 6 ..... 0 ..... 2"'--__ m, 8 _______ m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m],;above site surface 

1 ine loss [dB] 

po lari zat ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.32 

Transmitter Receiver 

314 127 

1 

H H 

69.3 

300 

Figure 351. Path 12444, parameters. 
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Figure 352. Paths 12445 and 12446, profile and predictions. 
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Path Number: 2 4 4 5 

Code Number: 1 3 4 004 521 3 2 

Locat ion: Hambac.h, Wut Gettman!! - VaJ1.m-6.:tad:t, Wv..t Gettman!! 

Data type 21855 hoU!1i.lf mecU.a11-6 ,D i stance 69.3 km, h ___ 9_5 __ ....:m-ms I rs 
N 305 N-un its, a 8557 s 

km, Surface type avenage gnound 

Climate __ ~c.~o~nti~·~ne~ntat~~~t~em~p~ena.t~~e~ ________________ __ de km ----------------
Frequency 4165 MHz, Transmitter output dBW, EIRP dBW 

lIh ____ =6-"-0 ...... 2=--___ m, 8 _______ ....:m r • 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line los s [d B] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

OT/TRER 16, 6ig. 1.33 

------- ---------

Transmitter 

314 

H 

49 0 20'03"N 

80 07'28''E 

Receiver 

127 

H 

69.3 

300 

Figure 353. Path 12445, parameters. 
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Path Number: 2 4 4 6 ----
Code Number: 3 6 o 0 4 5 2 3 2 

Location: Hambac.h, Wv.d Gvunany - VCVlm-6tadt, We6t Gvunany 

Data type 27714 houAty me.cU.a.YL6 ,Distance 69.3 km,h 95 
--~~~~~~-~~~~---- rs m-ms I 

Ns 305 N-units, a 8557 km, Surface type avvr.a.ge. gnou.nd 

Climate c.ontine.n:ta1. te.mpe.na.:te. de, __________ km 

Frequency 6679 MHz, Transmitter output dBW, EIRP dBW 
----~~--- ------ --------~ 

L'lh 60.2 m, 8 mr. 
----~~---- ---------

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne los s [d B] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bear i ng 

elevation [m-msl] 

Other information: 

OT/TRER 16, Mg. 1.33 

Transmitter Receiver 

314 127 

H H 

69.3 

300 

Figure 354. Path 12446, parameters. 
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4.4 RSMS DATA 

In this section predictions made with the IF-77 model and 

other propagation models of Table 2 (i.e., ESSA 1970, Eg1i, FCC, 

Free Space, Longley-Rice with estimated horizon parameters [24, 

p. 12], and Okumura) are compared with data collected during the 

summer of 1975 by the ITS Radio Spectrum Measurement System 
(RSMS). About 167 hours of data taken over six paths are involved 
(Table 1). The information provided here has not been formally 

published but is based on material used in an oral presentation 
titled "San Francisco RSMS propagation data - comparison with 
predictions," which was given by G. D. Gierhart at the Denver/ 

Boulder Chapter IEEE/AP-S Symposium on May 7, 1976. Path param­

eters and profiles are shown in Figures 355 through 364 at the 
end of this section. They are grouped by path number, as shown 
in the List of Figures. 

Table 8 provides received signal level statistics for these 
paths. Effective heights determined for use with various propa­

gation models are given in Table 9. Table 10 provides the dif­

ference, ~L, between median basic transmission levels predicted 

via the various models and those observed for all six paths. 

Here ~L is calculated using median received power levels as shown 
in Table 3. 

Statistics associated with ~L for various model-height com­

binations are also given in Table 10, and some observations con­
cerning these statistics are as follows: 

(1) If reasonable effective heights are used, all 
models produce predictions with a ~L of 10 dB 
or less. 

(2) Every model-height combination results in at least 
one ~L with a magnitude greater than 10 dB, but 

three combinations come within 3 dB of measurements 

made over the only nonline-of-sight path (30003, 
Fig. 360) in the group. 

(3) Predictions made with the Okumura model always 

result in free space values, but ranking by ~L 
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00 

Table 8. Paths 30001 through 30006 Received Signal Level Statistics(d) 

Number Median Signal Levels (dBm) Fading Range(a) (dB) 
Frequency of Hourly 

Hourly(b) Instantaneous (c) Hourly(b) Instantaneous (c) Path Transmitter Receiver (MH:z;) Medians 

30001 Tomita Hill Palo Alto 162.4 41 -59 -59 4 5 

30002 Tomita Hill Bernal Hts. 162.4 19 -72 -73 6 6 

30003 San Fran. Palo Alto 162.55 41 -58 -59 '10 11 

30004 San Fran. Bernal Hts. 162.55 (d) -47 - -- - - - - - -

30005 Mt. Umunhum Palo Alto 409 33 -93 -93 7 8 

30006 Redwood City Bernal Hts. 416.375 33 -69 -69 3 6 

(a) Difference between signal level exceeded 10 percent of the time and that exceeded 90 percent of the time. 

(b) Based on cumulative distributions of hourly medians. 

(c) Based on cumulative distributions of instantaneous levels. 

(d) Based on spot measurements, signal level exceeded the top (-53 dBm) of the RSMS calibration table during normal 
measurements. Special measurements with additional attenuation were made to obtain values for high signal levels. 



Table 9. Paths 30001 through 3~0006 Effective Antenna 
Heights (Meters) 

30001 30002 30003 30004 30005 30006 

-----------------Transmitter------------------

GMF(a) 10.7 10.7 16.8 16.8 9.1 4.6 
GROUND (b) 12.2 12.2 16.8 16.8 9.1 4.6 
ESSA 70(c) 822 1013.6 24.7 566.2 805.7 4.6 
EGLI (d) 722 739.7 481. 7 500 722 
FCC(d) 722 739.7 481.7 500 722 
IF-77(e) 873 1018 16.8 578 873 4.6 
LONGLEY-RICE(f) 21. 9 21. 5 26.2 25.9 18.9 13.6 

------------------Receiver--------------------

GROUND(a) 10.7 10.7 10.7 10.7 10.7 10.7 
ESSA 70(b) 10.7 117.5 10.7 85.3 10.7 128.8 
EGLI(g) 10.7 10.7 10.7 10.7 10.7 10.7 
FCC(h) 10 10 10 10 10 10 
IF-77(e) 10.7 157 40.5 103.1 10.7 154.3 
LONGLEY-RICE (f) 20.4 20.1 20.3 20.1 20.4 17.8 

(a) Height above site surface given in the Government Master 
File (GMF) of frequency assignments. 
(b) Actual height above site surface as obtained from station 
operating personnel. 
(c) Obtained by a statistical analysis of terrain data that is 
a part of the computer program used for the ESSA 1970 predictions 
(Telecommunications analysis services reference guide, an infor­
mal OT/ITS document). 
(d) Height above average terrain that is along the profile 2 to 
10 mi (3 to 16 km). An effective transmitting antenna height for 
path 30006 is not available since the antenna is below the average 
terrain (Fig. 364). 
(e) Estimated from observation of path profiles. 
(f) Estimated from the terrain parameter ~h using the siting 
option for maximum effective heights [24, p. 11]. 

(g) Taken as height above ground for the receiving antenna. 
(h) Maximum receiving antenna height for which model curves 
are applicable. 

379 



VI 
co 
o 

Table 10. Paths 30001 through 30006 ~L Statistics 

Effective 
t.L(a) dBl 

Mode1(e) Heights(f) 30001 30002 30003 30004 30005 30006 

IF-77-V(g) FAA 14 -2 -3 -4 1 -10 
IF-77-L(g) FAA 6 -4 -3 -5 1 -10 
EGLI FAA 10 -2 3 -5 1 7 
ESSA 1970 ESSA 1970(h) 12 6 7 1 1 -2 
ESSA 1970 FAA 12 6 9 1 1 -2 
EGLI EGLI 12 13 -15 7 2 (f) 
FCC FCC 12 20 -19 6 8 (f) 
OKUMURA FCC 3 -2 -20 -5 -7 (f) 
ESSA 1970 EGLI 12 10 8 4 1 (f) 
FREE SPACE Not Used 3 -2 -20 -5 -7 -12 
ESSA 1970 GMF -5 -7 -13 4 -26 -2 
LONGLEY-RICE FAA 32 -2 13 -5 27 -2 
LONGLEY-RICE EGLI 34 24 4 13 30 -2 
LONGLEY-RICE LONGLEY-RICE 42 38 11 25 40 2 
EGLI GROUND 48 49 14 36 40 30 

-

Ca) Difference between predicted and observed median basic transmission loss (Table 3). 
(b) Mean of t.L. 
(c) Sample standard deviation of t.L. 

U(b) 
(dB) 

-1 
-2 

2 

4 
4 
4 
5 

-6 
7 

-7 
-8 

10 
17 
26 

36 

(d) The t.L value (sign included) corresponding to the maximum absolute value of t.L encountered. 

crt.L(c) MAxi lIL I (d) 
(dB) (dB) 

8 14 
5 -10 
6 10 
5 12 
5 12 

11 -15 
15 20 

9 20 
4 12 
8 -20 

10 -26 
16 32 

15 34 
17 42 

13 49 

(e) Model-effective height combinations are ordered by their ability to provide good predictions for these paths with the 
"best" predictor listed first. Here, ordering is based on ·t.L, crt.L' and MAXIt.LI, respectively. No consideration is 
given to the values of other parameters once a difference large enough to establish a relative rank is obvious. 

(f) See Table 9. 

(g) Predictions were made via the IF-77 model for both the variability (-V) and lobing (-L) options (Table 4), [21, Sec. 
4.1] . 

(h) Values of lIL for path 30003 were used to rank this predictor with the one following it. 



caused it to be rated above the Free Space 

model. The lower 6L was obtained because the 

height above average terrain problem (Table 9) 

prevented the use of the Okumura model for path 

30006. 

(4) Free Space is the simplest model to use and is a 
part of most other models. It just happens to 

provide reasonable estimates on the average for 

the mostly (5 of 6) line-of-sight paths considered 
in this section. But it can result in large 

errors for nonline-of-sight paths; e.g., 6L for 

path 30003 is -20 dB. 
(5) The poor performance of the Longley-Rice area 

mode model and the Egli model with heights above 
ground is not surprising since they are really 

not applicable to paths of this type (Table 2). 
(6) The ESSA 1970 GMF predictions were performed 

using unaltered data from the Government Master 

File (GMF) of frequency assignments (except 

where the GMF frequency did not correspond to 
the frequency in use) and the master terrain 
data file. This means that both equipment and 
terrain parameters differ faT this prediction 

set; e.g., antenna gain differences as much as 

24 dB occurred. For other predictions, terrain 
information obtained from our master terrain 

data file was supplemented with data obtained 

from 7.5 minute topographic maps. Despite these 
handicaps, the ESSA 1970 GMF combination was not 

the worst performer, and the magnitude of 6L 
was only 8 dB. However, the Free Space model 

was ranked above it so that the use of. accurate 

equipment parameters is an important part of the 
prediction process. 
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Paths 30001 and 30005, profile, Tomita Hill to 
Palo Alto and Mt. Umunhum to Palo Alto. 
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Code Number: 

Path Number: 

1 2 1 

3 --_.-
o 0 4 5 

000 ----
2 0 1 2 5 o 

Location: Tomita Hill, Cati6o~nia - Paio Alto, Ca£J.-6o~nia 

Data type 

N 

.6"tgnal le.ve1..6 ,Distance 36.6 km,h m-ms1 r 5-------.: 

o 330 N-units, a km, Surface type av~age. q~ou.l1d 

C 1 i rna te maJt..i;Ume. ;te.mp~a;te. oV~l1d de km -------------' 
Frequency 162 MHz, Transmitter output 24.4 dBW, EIRP dBW 

-----~ 

L'lh 637 m, e 

Antenna elevation [m-ms 1 ] 

gain [dBi] , main beam 

height [m], above site 

1 i ne loss [d B] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-ms1] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-ms1] 

Other information: 

mr. 

Transm i tter Receiver 
1018 155.5 

-6 2 

surface 12.2 10.7 

3.5 

V V 

370 09'38"N 370 24'34"N 

121 0 54'25"W 1220 10'42"W 
:...::-=---:<...!-~-.:.:.---

Figure 356. Path 30001, parameters. 
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--~-----

Path Number: ___ 2- JL JL JL L 
Code Number: 1 1 2 1 1 0 0 4 5 2 0 1 2 5 0 1 ---- ---- ---- ----
Location: Mt. Umun.hum, CaLt6oJtrUa. - pai.oAUo, CaLt6oJtrUa. 

Data type-__ .6:...,-<-9=.,;;· t.:..:n.ai.=_l:::..;e.:;.:v:....;:W:..::.;::. _____ , Distance 36.6 km,hrs,----~m-msl 

N 330 N-units, a km, Surface type av~ge. gJtoun.d 
s 

CI imate maJU;t:.,ime.:te.mpvz.a.te. oveJr1.a.n.d %.:.....-_______ .....;km 

Frequency 409 MHz, Transmitter output 24.4 dBW, EIRP ____ ~dBW 

~h 637 m, e mr. ---------- ----------

Antenna elevation [m-msl] 

gain [dBn, main 'beam 

height [m], above site surface 

I ine loss [dB] 

po I a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

Transmi tter Receiver 

1018 155.5 

-6 2 

12.2 10.7 

1 3.5 
V V 

Figure 357. Path 30005, parameters. 
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Figure 358. 
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HI = 12.2 m 
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Path 30002, profile 
Bernal Heights. 
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Path Number: 3 000 2 
---- ----

Code Number: 2 1 o 0 4 5 2 0 1 2 5 o 
Locat ion: Tomita. HLU, CilifiofLrUa. - BefLnai. Hugh:t6, CilifiofLn<-a. 

Data type 

N 

.6ignai. le.vet6 ,Distance 78.7 km,h m-msl rs------.: 

o 
330 N-units, a km, Surface type a.Ve.tLa.ge. gfLound 

Climate maJU;Ume. te.mpeJuLte. oveJL.ta.nd de _________ km 

FrequencY_--,-1.>:.6..::.2."-. 4-,--_MHz, Transm i tter ou tput 24.4 

~h ____ ~3~5~3_~m, 8 _________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

Transmitter 

1018 

-6 

12.2 

1 

V 

3l09'38"N 

dBW, EIRP _____ dBW 

Receiver 

157 

2 

10.7 

4.5 

V 

37° 44' 35"N 

Figure 359. Path 30002, parameters. 
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S-PA 
f = 162.6 MHz 
HI = 16.8 m 
H2 = 10.7 m 

D~~~~~~~~:~~~~~~~~~~~~~~~~' 

D 2 
SAN rRANCISCO 

Figure 360. 

, 

Path 
Palo 

30003 
Alto. 

12 

profile, San Francisco to 
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Path Number: 3 0 0 0 3 ---- ----
Code Number: 1 2 2 0 4 5 2 0 1 2 5 0 ---- ---- ---- ----
Location: San Fnan~co, Cali6o~nia - Pato Alto, Cali6o~nia 
Data type 

N 

.6.innat levw ,Distance 14.9 km,h m-msl 
:;l rs-----.-: 

o 330 N-units, a km, Surface type avenage g~ound 
C 1 i ma te mcvz.i..time tempeJut.te ov~nd de _________ km 

Frequency 162.55 MHz, Transmitter output 24.4 dBW, EIRP _____ dBW 

lIh __ ---"5..L9 .... 8 __ m, 8_-'--___ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 ine loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

Transmitter Receiver 

638 155.5 

10 

16.8 10.7 
3.5 

v v 

13.9 

633 

1220 20'18"W 

Figure 361. Path 30003, narameters. 
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Path 30004, profile, San Francisco to 
Bernal Heights. 
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Path Number: 3 o 004 
---- ----

Code Number: 2 004 5 201 2 5 o 
Location: San FlUlncL6c.o, Cili-6oJtrU.a. - BVLnai. H ugh:t6, Ca1J..-6oJtrU.a. 

Da tat y pe. _..::.-6::.::i::.:;ql..!;nai.=.:::....I=e.v.::..;e.l6:::::::::=:...-.-_____ , Dis t a nc e 33 • 1 km , h m - m s 1 - rs,----~ 

No 330 N-un its, a. _____ km, Surface type aVe.IU1ge. gJtound 

Cl imate __ ~m~aJtitim~·~·~e.~t~e.m~p~eJLa.t~~e.~o~v~e.Jtta.~=n~d~ _______ __ 

Frequency 162.55 MHz, Transmitter output 24.4 

~ h. __ -,,30;!.5.L9 _ m, 8 _____ ~m r . 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

Transmitter 

638 

14 

16.8 

v 

de km -------------
dBW, EIRP ---- dBW 

Receiver 

157 

2 

10.7 

4.5 

v 

7.6 

205 

37044'35''N 

1220 24'50''W 

Figure 363. Path 30004, parameters. 
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Path Number: ___ 1- --2. --2. -2. ...i 
Code Number: 1 1 2 4 0 04 5 2 0 1 2 5 0 ---- ---- ---- ----
Location: RedwQod City, Cali~ohnia - Palo Alto, Calino~~ 

Data type ~ignal level6 ,Distance 10.3 km,h m-msl - rs,----......; 
No 
Climate 

330 N-units, a km, Surface type av~age g~ound 
mcvz.LUme tempvz.a.,te ov~nd de. _________ km 

Frequency 416.4 MHz, Transmitter output 11.8 dBW, EIRP dBW 
~h _____ 9_9 _______ m, a _________ ~mr. 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

1 i ne loss [dB] 

po 1 a r i za t ion 

type 

Horizon distance [km] 

elevation [m~msl] 

elevation angle [deg] 

Location, latitude' 

longitude 

.Path bear i ng 

elevation [m-msl] 

Other information: 

Transmitter Receiver 
5.8 155.5 

7 
2 • 

4.6 10.7 

3 1 . 5 

V V 

Figure 365. Path 30006, parameters. 
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Source Number 1 

Reference: Longley, A. G., R. K. Reasoner, and V. L. Fuller 
(1971), Measured and predicted long-term distributions of tropo­
spheric transmission loss, OT Telecomm. Res. and Eng. Rept. 
OT/TRER 16 (NTIS, COM-7s-ll20s). 

Abstract: This report summarizes measurements of tropospheric 
transmission loss and its long-term variability for nearly 800 
paths in various parts of the world. The measurements were made 
at frequencies from 40 MHz to 10 GHz over distances which range 
from 10 to 1000 km. Terrain profiles and cumulative distribu­
tions of both observed and predicted losses are plotted for more 
than 500 of these paths. A preliminary analysis of differences 
between observed and predicted values is included. 

-Key Words: Cumulative distributions, location variability, long­
term variability, measurements, predictions, tropospheric propa­
gation. 

Remarks: This source contains approximately 2.89 million hours 
of data of which about 866,000 hours are associated with the 
paths used in this report. 

Figure AI. Source 1 information sheet~ 
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APPENDIX A. AERONAUTICAL PROPAGATION DATA POOL 

To aid in the validation and improvemen~of propagation 
models such as the IF-77 model, NTIA/ITS has started to pool data 
relevant to tropospheric radio prop~gation over aeronautical type 
propagation paths; i.e., paths such as air/ground, air/air, 
ground/satellite, and point-to-point paths where at least one 
antenna is high enough so that terrain is not an important con­
sideration or is only an important consideration for one terminal. 
This data pool may be considered as an extension of the tropo­
spheric radio propagation data pool [26] to include aeronautical 
paths. 

Data source documents are retained at NTIA/ITS, and data are 
extracted from them as required. Information concerning the 
sources of the data used in this report are provided in Section 
A.I. 

To aid in managing the data, a path number and a code number 
are assigned to each path. These are discussed in Section A.2. 

Path parameters are tabulated on a parameter sheet to allow 
ready access to path parameter information. The form used for 
this purpose is the form used to provide such information through­
out the main text of this report. However, an item-by-item dis­
cussion of the form is provided in Section A.3. 

A.I SOURCE INFORMATION 

Information on source documents for data assigned to the 
aeronautical propagation data pool is summarized on source infor­
mation sheets. The information contained on such sheets consists 
of the source number, document reference, abstract, key words, 
and other remarks that may be appropriate. Source sheets for the 
data sources associated with the data used in Section 4 are pro­
vided in Figures Al through A4. 
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Source Number 2 

Reference: Gierhart, G. D., A. P. Barsis, M. E. Johnson, E. M. 
Gray, and F. M. Capps (1971), Analysis of air-ground radio wave 
propagation measurements at 800 MHz, OT Telecomm. Res. and Eng. 
Rept. OT/TRER 21 (NTIS, COM-75-l0830/AS). 

Abstract: An analysis is presented of air-ground radio wave 
propagation measurements, which were performed using an airborne 
transmission source at approximately 6400 m above msl. Receiving 
antennas were slightly within and beyond line-of-sight of the 
airborne transmitters. Received signal level data were obtained 
on 823.75 MHz and 847.75 MHz. Data were analyzed for short-term 
and long-term statistics of basic transmission loss. Long-term 
fading range statistics were compared with values calculated 
using a modified Longley-Rice model and good (~ 1 percent) agree­
ment was obtained. This model appears to underestimate the 
long-term median transmission loss by about 3 dB. 

Key words: Air-ground communications, transmission loss, tropo­
spheric propagation, MPATI (Midwest Program on Airborne Televi­
sion Instruction). 

Remarks: This source contains approximately 4130 hours of 
measured data. 

Figure A2. Source 2 information sheet. 
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Source Number 3 

Reference: Gierhart, G. D. (1976), San Francisco RSMS propaga­
tion data--comparisons with predictions, informal oral presenta­
tion given during the Denver/Boulder Chapter IEEE/AP-S Symposium 
on May 7, 1976. 

Abstract: During the summer of 1975, the OT/ITS Radio Spectrum 
Measurement System (RSMS) was deployed for the OTP in the San 
Francisco area to collect usage data on Federal VHF/UHF Land 
Mobile Radio (LMR). Signal level statistics for six "base-to­
base" type paths were developed and compared with predictions 
made via several models. Best agreement was obtained with the 
IF-77 model, but the simple free space model provided good esti­
mates for the five line-of-sight paths. 

Key Words: Land mobile radio (LMR) , radio spectrum measurement 
system (RSMS), radio wave propagation. 

Remarks: This source contains approximately 167 hours of mea­
sured data. 

Figure A3. Source 3 information sheet. 
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Source Number 4 

Reference: Everhart, R. E. (1975), Airborne measurements of 
VOR/Localizer signal strength and desired-to-undesired signal 
ratios, DOT Rept. FAA-RD-75-l65, I (NTIS; ADA 030502). 

Abstract: This report contains the results of airborne tests to 
obtain VHF Navaid signal strength measurements and also facility 
flyability recordings with two different Localizer and VOR 
Facility spacings. The tests were conducted with the VOR and 
Localizer transmitters on adjacent channels. The data presented 
are measurements of the signal strengths of the facilities 
examined as well as crosspointer deviation and flag currents. 

Volume I - VOR and Localizer Free Space Interactions, Chickasha, 
Oklahoma. 

Key Words: VOR, localizer, field strength signal ratios, spec­
trum management. 

Remarks: 

(1) The VOR and ILS localizer signals were measured 
and recorded simultaneously. 

(2) Diu ratios are plotted for simultaneous measure­
ments. This source contains approximately 20 hours 
of measured data. 

Figure A4. Source 4 information sheet. 
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A.2 PATH AND CODE NUMBERS 

To aid in the managing of the data and path numbers, a path 

code number is assigned to each path that is associated with data 

in the aeronautical propagation data pool. 
Path numbers are in two parts where the portion of the num­

ber to the left of the fourth place is the source number (Sec. 

4.1). The four right-hand numbers are the path numbers used 
within the source document or are somewhat arbitrarily assigned 
to the paths considered in the document, usually by order of 

occurrence. For example, in 10031, 1 is the source number and 
31 is the path number assigned to this path in the source docu­
ment (Fig. 42). 

Code numbers are used to characterize paths (or documents) 
so that sorting to obtain paths with particular characteristics 
can easily be accomplished. Two digits of the 16 digit code 
number are used for each of eight categories as illustrated in 
Figure AS. Code numbers within each category are defined in 

Tables Al through AS, where each figure relates to a different 
category. Note that many numbers are currently undefined so that 
growth can be accommodated. 
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SAMPLE CODE NUMBER 

DIGITS 0 2 1 4 3 0 0 4 5 2 1 1 0 7 3 1 
....... ~ ""--""" ""--""" ""--""" ~ ""--""" '---" --

'--"'" 

DIGITS CATEGORY TABLE TRANSLATION 

1 & 2 Data Al 02: Propagation data 

3 & 4 Frequency A2 14: VHF (30 to 300 MHz) 

5 & 6 Propagation A3 30: Forward scatter-general 

7 & 8 Path A4 04: Point-to-point 

9 & 10 Topical AS 52 : Irregular terrain 

11 & 12 Variability A6 11: Hourly median 
13 & 14 Location A7 07: Middle latitude 

15 & 16 Source A8 31: Technical journal 

Figure AS. Code number categories. 

Table AI. Path Code Number, Content 

01 Propagation theory 

02 Propagation data 

03 Both of above 

04 Meteorological theory 

05 Meteorological data 

06 Both of above 

07 Terrain theory 

08 Terrain data 

09 Both of above 

10 Predictions 

11 Data and prediction 

12 DIU ratios 
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Table A2. Path Code Number, Frequency 

01 General 39 9 to 10 GHz 

10 VLF (to 30 kHz) 41 10 to 20 GHz 

11 LF (30 to 300 kHz) 42 20 to 30 GHz 

12 MF (300 to 3000 kHz) 43 30 to 40 GHz 

13 HF (3 to 30 MHz) 44 40 to 50 GHz 

14 VHF (30 to 300 MHz) 45 50 to 60 GHz 

15 UHF (300 to 3000 MHz) 46 60 to 70 GHz 

16 SHF (3 to 30 GHz) 47 70 to 80 GHz 

17 EHF (30 to 300 GHz) 48 80 to 90 GHz 

18 Over 300 GHz 49 90 to 100 GHz 

19 Microwave 

20 20 to >100 MHz 51 100 to 200 GHz 

21 100 to 200 MHz 52 200 to 300 GHz 

22 200 to 300 MHz 53 300 to 400 GHz 

23 300 to 400 MHz 54 400 to 500 GHz 

24 400 to 500 MHz 55 500 to 600 GHz 

25 500 to 600 MHz 56 600 to 700 GHz 

26 600 to 700 MHz 57 700 to 800 GHz 

27 700 to 800 MHz 58 800 to 900 GHz 

28 800 to 900 MHz 59 900 to 1000 GHz 

29 900 to 1000 MHz 60 Over 1000 GHz 

r 
31 1 to 2 GHz 

32 2 to 3 GHz 

33 3 to 4 GHz 

34 4 to 5 GHz 

35 5 to 6 GHz 

36 6 to 7 GHz 

37 7 to 8 GHz 

38 8 to 9 GHz 
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Table A3. Path Code Number, Propagation 

01 General 

10 Line-of-sight 

20 General diffraction 

21 Single knife edge 

22 Rounded knife edge 

23 Rounded earth 
24 Double knife edge 

25 Multiple knife edge 

30 Forward scatter-general 

Table A4. Path Code Number, Path 

01 General 
02 Area (prediction) 
03 Broadcast 
04 Point-to-point " 

05 Ground to air 
06 Air to ground 
07 Air to air 
08 Ground to satellite 
09 Air to satellite 
10 Satellite to satellite 
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Table AS. Path Code Number, Topical 

01 General 

10 Equipment-general 

11 Antennas 

20 Reflection coefficient 

21 Divergence 
22 Sea state or reflection 

23 Multipath 

24 Folding 

30 Meteorology-general 

31 Climates 

32 Ray bending 

33 Atmospheric absorption 

35 Rain attenuation 

40 Ionospheric scintillation 

50 Terrain-general 

51 Smooth earth 

52 Irregular terrain 

53 Sea state 

55 Buildings 

56 Foliage 

59 Surface constants 

70 Nav aids 

71 ILS localizer 

72 VOR 

73 VORTAC 

74 TACAN 

75 MLS 

76 Glide slope 
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Table A6. Path Code Number, Variability 

01 General 

10 Long term 

11 Hourly medians 

2.0 Short term 

30 Location variability 
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Table A7. Path Code Number, Location 

01 General 40 Asia 

02 N Hemisphere 41 S Vietnam 

03 S Hemisphere 42 Malay Peninsula 

04 Artic 43 India 

05 Antartic 44 Korea 

06 Equatorial 45 Japan 

07 Middle latitude 

50 Australia 

11 Mountains 

12 Plains 60 Canada 

13 Sea coast 61 East Coast 

14 Sea 62 Hudson Bay 

63 Great Lakes 

20 United States 64 Central Plain 

21 NE Sea Board 65 West Coast 

22 SE Sea Board 66 Yukon 

23 Gulf Coast 67 Northeast 
24 Great Lakes 

25 South Pacific Coast 
26 NW Coast 

27 Rocky Mountains 

28 Central Plains 

30 Europe 

". 31 British Isles 

32 Germany 

33 Mediterranean 

34 English Channel 

35 North Sea 

36 Scandinavia 

37 Italy 
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Table A8. Path Code Number, Source 

01 Informal talk 

02 Private letter 

03 Working papers 

10 Technical memorandum 

11 Technical report 

12 Monograph 

13 Unpublished report 

21 Paper presented at 
conference 

22 CCIR documents 

23 ICAO documents 

31 Technical journal 

32 Scientific magazine 

33 General magazine 

41 Book 

42 Encyclopedia 

43 Atlas 
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A.3 PATH PARAMETERS 

Path parameter sheets have been used previously in this 

report; e.g., Figure 1. They provide information on the path, 

much of which is useful in making propagation predictions. A 

sample parameter sheet form is shown in Figure A6. A short 

discussion of each parameter sheet item is provided in the 

remainder of this section. These discussions are ordered as 

their subject items are ordered in Figure A6. 

PATH NUMBER. This is a unique number assigned to each 

path (Sec. A.2). 

CODE NUMBER. This is a code number used to charac­
terize the path (Sec. A.2). 

LOCATION. This is the name(s) associated with the 
transmitter and receiver location such as a city. 

DATA TYPE. This is a brief characterization of the 
kind of data such as "hourly median variability of 
received power" or "instantaneous voltage across 
receiver input versus path length." 

DISTANCE. this is the great circle distance between 

the transmitting and receiving antennas. It is often 
used as an independent variable in graphs associated 

with the IF-77 model and is required in such cases to 
relate propagation predictions to measured data . 

.hrs This is the effective reflecting plane eleva­
tion above msl. It is related to an optional input 

parameter (Table 4) of the IF-77 model [21, Sec. 4.1, 

EFFECTIVE REFLECTION SURFACE ELEVATION diScussion] . 

!is or No· Surface refractivity or surface refractivity 
referred to sea level arq optional input parameters 

(Table 4) of the IF-77 model [21, Sec. 4.1, REFRAC­
TIVITY discussion]. 
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Path Number: 

Code Number: ---- ---- ---- ----
Location: 

Data type ____________________________ , Distance __________ ~km,hrs----------~m-msl 

Ns ________ ~N-units, a __________ km, Surface type ____________________ _ 

Climate -------------------------------------------
% ___ - ____ k.m 

Frequency MHz, Transmitter output dBW, EIRP _________ ~dBW ------------ -----------
llh m, e mr. ------------- -----------~ 

Antenna elevation [m-msl] 

gain [dBi], main beam 

height [m], above site surface 

line loss [dB] 

polarization 

type 

Horizon distance [km] 

elevation [m-msl] 

elevation angle [deg] 

Location, latitude 

longitude 

Path bearing 

elevation [m-msl] 

Other information: 

Transmitter Receiver 

Figure A6. Sample parameter sheet. 
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a. Effective earth radius is an optional input param­
eter (Table 4) of the IF-77 model [21, Sec. 4.1, 

REFRACTIVITY discussion]. 

SURFACE TYPE. This is the type of surface (e.g., 
average ground, sea water, etc.) that characterizes 
the portion of the earth's surface from which surface 
reflection may occur. It is an optional parameter 
(Table 4) of the IF-77 model [21, Sec. 4.1, SURFACE 
TYPE OPTIONS discussion]. 

CLIMATE. This is the climate type (e.g., continental 
temperate, maritime oversea, etc.) most applicable to 
the path. It is an optional input parameter (Table 4) 
for the IF-77 model [21, Sec. 4.1, TIME AVAILABILITY 
CLIMATES OR TIME BLOCKS discussion]. 

~. Effective distance as computed by the IF-77 model 
[16, Sec. 4.3, CLIMATES discussion]. 

FREQUENCY. Radio frequency is a primary input param­
eter (Table 4) of the IF-77 model [21, Sec. 4.1, 

FREQUENCY discussion]. 

TRANSMITTER OUTPUT. Transmitter output power may be 
used to determine the EIRP of the transmitting antenna, 
but is not an input parameter to the IF-77 model. 

ETRP. Equivalent isotropica11y radiated power is the 
power radiated from the transmitter increased by the 
antennatsmain beam gain. It is an optional input 
parameter (Table 4) for the IF-77 model [21, Sec. 4.1, 
EIRP discussion]. 

b.h. The terrain parameter developed by Longley-Rice 
[24, Sec. 2-2] is an optional input parameter (Table 
4) of the IF-77 model [21, Sec. 4.1, TERRAIN PARAM­
ETER discussion]. 
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THETA. This is the angle between radio horizon rays 

in the great circle plane defined by antenna locations 

[33, Sec. 6]. This angle is sometimes called "angular 

distance," "scatter angle," "diffraction angle," or 
just "theta." It is a key parameter in propagation 

via forward scatter and diffraction and is sometimes 

used to characterize data collected over such paths. 
Values for theta are calculated within the IF-77 

model from path geometry. 

ANTENNA ELEVATION. These are the elevations of the 
transmitting and receiving antennas above mean-sea­

level (msl). They are primary input parameters (Table 

4) of the IF-77 model [21, Sec. 4.1, AIRCRAFT (OR 

HIGHER) ANTENNA and FACILITY (OR LOWER) ANTENNA 
HEIGHT discussions]. 

ANTENNA GAIN [dBi], MAIN BEAM. These are the main 
beam antenna gains. They are optional input param­

eters (Table 4) to the IF-77 model [21, Sec. 4.1, 

GAIN, RECEIVING ANTENNA discussions]. 

ANTENNA HEIGHT ABOVE SITE SURFACE. These are the 

elevations of the earth's surface just below the 
transmitting and receiving antenna. They are related 

to an optional input parameter (Table 4) of the IF-77 

model [21, Sec. 4.1, TERRAIN ELEVATION discussion]. 

ANTENNA LINE LOSS. Line losses are used to obtain 
transmitting antenna input power from transmitter 

output power or receiver input power from receiving 
antenna output power. Here line loss is taken to 

mean all losses associated with the transmission line 

between the transmitter and transmitting antenna or 

the receiving antenna and receiver. 
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ANTENNA POLARIZATION. Polarization is an optional input 

parameter (Table 4) of the IF-77 model [21, Sec. 4.1, 

FACILITY ANTENNA POLARIZATION OPTIONS discussion]. 

ANTENNA TYPE. This is a brief note concerning the 
kinds of antennas used at the transmitter and receiver 
(e.g., dipole, dish, etc.). Some specific antenna 
type options (Table 4) are available in the IF-77 
model [21, Sec. 4.1, FACILITY ANTENNA TYPE OPTIONS 
discussion]. Other types of antennas are handled if 
the vertical patterns are known. 

HORIZON DISTANCE. These are antenna-to-radio-horizon 
distances. They are related to an optional input 
parameter (Table 4) of the IF-77 model [21, Sec. 4.1, 
HORIZON OBSTACLE DISTANCE from FACILITY discussion]. 

HORIZON ELEVATION. These are radio horizon elevations 
for the transmitter and receiver. They are related to 

an optional input parameter (Table 4) for the IF-77 
model [21, Sec. 4.1, HORIZON OBSTACLE HEIGHT discus­
sion] . 

HORIZON ELEVATION ANGLE. These are the radio horizon 

elevation angles at the transmitter and receiver. They 

are related to an optional input (Table 4) parameter 

of the IF-77 model [20, Sec. 4.1, HORIZON OBSTACLE 
ELEVATION ANGLE ABOVE HORIZONTAL AT FACILITY discus­
sion]. 

LOCATION LATITUDE, LONGITUDE. These provide transmitter 
and receiver locations. 

PATH BEARING. The bearing of the transmitter site 
from the receiving site is listed under transmitter 
bearing and vice versa. 

PATH ELEVATION. These are the path (terrain) eleva­
tions at the transmitting and receiving sites. 
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OTHER INFORMATION. Any other information that is 

pertinent to the path (or data) may be listed here; 

i.e., the source of the information. 
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APPENDIX B. ABBREVIATIONS, ACRONYMS, AND SYMBOLS 

This list includes most of the abbreviations, acronyms, and 
symbols used in this report. Many are similar to those pre­
viously used in other reports [15, 16, 20]. 

In the following list, the English alphabet precedes the 
Greek alphabet, letters precede numbers, and lower-case letters 
precede upper-case letters. Miscellaneous symbols and notations 
are given after the alphabetical items. 

a 

ADUDD 

ARD 

ATOA 

AIC 

CCIR 

dB 

dBi 

dBm 

dBW 

d e 

do 

DME 

DOC 

DOT 

DIU 

Effective earth radius [5, Eq. 20]. 

A program name [21, Table 1]. 

Aviation Research and ~evelopment. 

A program name [21, Table 1]. 

Aircraft. 

International Radio Consultative Committee. 

Decibels, 10 log (dimensionless ratio of 
powers). 

Antenna gain in decibels greater than 
isotropic. 

Power in decibels greater than 1 milliwatt. 

Power in decibels greater than 1 watt. 

Effective distance [15, Eq. 177]. 

The largest distance in the 1ine-of-sight 
region at which diffraction effects 
associated with terrain are considered 
negligible [16, Eq. 61]. 

Distance ~easuring Equipment. 

United States Department of Commerce. 

United States Department of Iransportation. 

Desired-to-undesired signal ratio [dB] 
available at the output of an ideal (loss 
less) receiving antenna. 
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EHF 

EIRP 

ESSA 

ESSA-1970 

f 

fss 

ft 

FAA 

FCC 

F.S. 

GHz 

GMF 

H 

HF 

ICAO 

IEEE 

IF-73 

IF-77 

ILS 

ITS 

kHz 

km 

LF 

LMR 

£xtreme1y ~igh Irequency. 

£quiva1ent !.sotropica11y !.adiated E.0wer [dBW]. 

Environmental Science Services Administration. 

A propagation model (Table 2). 

Frequency. 

Iaci1ity site surface. 

Feet. 

Federal Aviation Administration. 

Federal Communications Commission. 

A level based on the Free Space propagation 
model (Table 2). 

Gigahertz (10 9 Hz). 

Government Master File of frequency 
assignments-:-

Effective reflecting plane elevation above 
ms1 [Sec. A.3]. 

Horizontally polarized antenna. 

~igh Irequency (3 to 30 MHz). 

International fivi1 ~viation Qrganization. 

Institute of Electrical and Electronic 
£ngineers. 

ITS-IAA-1973 propagation model (Sec. 3). 

ITS-IAA-19Zl propagation model (Table 2). 

Instrument ~anding ~ystem. 

Institute for Telecommunication Sciences. 

Kilohertz (10 3 Hz). 

Kilometer (10 3 m). 

~ow £requency (30 to 300 kHz). 

Land Mobile Radio. 
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LOC 

Lbf 

Lbm 

m 

msl 

MAX I t.L I 

MF 

MHz 

MLS 

MPATI 

n mi 

Nm 

NTIA 

NTIS 

No 

,.-< 

Ns 
I. 

N-units 

OT 

OT/TRER-2l 

Horizontal guidance portion (LOCalizer) of 
the instrument landing system. 

Basic transmission loss; i.e., between 
isotropic antennas. 

Median basic transmission loss. 

Meters. 

Mean sea level. 

MAXimum absolute value of t.L with the sign 
or-t.L retained. 

Median Frequency (300 to 3000 kHz). 

Megahertz (10 6 Hz). 

Microwave Landing ~ystem. 

Midwest Program on Airborne Television 
TnstructTon. 

Nautical miles. 

Nautical miles. 

National Telecommunications and Information 
Administration. 

National Technical Information Service. 

Minimum monthly mean surface refractivity 
(n-units) referred to mean sea level (Sec. 
A. 3) . 

Minimum monthly surface refractivity [N­
un its] (S e c. A . 3) . 

Units of refractivity corresponding to 
(refractive index -1) x 10 6 • 

Office of Telecommunications (an agency that 
nas been replaced by NTIA). 

The propagation model used in the OT/TRER-2l 
report (Table 2). 
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--- ----... -----.-----~-

r 

rms 

RD 

RSMS 

SHF 

TACAN 

TNlOl 

UHF 

V 

VHF 

VLF 

VOR 

VORTAC 

Llh 

LlL 

e 

Median received power levels as used in 
Equation 2. 

Ray path length. 

~oot ~ean ~quare. 

~esearch and ~evelopment service of the FAA. 

~adio Spectrum ~easurement ~ystem. 

~uper-~igh Frequency (3 to 30 GHz). 

TACtical Air Navigation, an air navigation 
ara used to provide aircraft with distance 
and bearing information. 

A propagation model that uses the methods 
and equations of Technical Note 101 (Table 
2) . 

Ultra ~igh ~requency (300 to 3000 MHz). 

Vertically polarized antenna. 

yery ~igh Frequency (30 to 300 MHz). 

yery Low Frequency (to 30 kHz). 

VHF Omni-Directional Range, an air naviga­
fion-aid used to provIde aircraft with 
bearing information. 

A combined VOR andTAGAN facility. 

Terrain parameter used to characterize 
terrain. 

Difference between the predicted and the 
observed median basic transmission loss 
(Table 3). 

Mean value of 6L. 

Scattering angle used in tropospheric scat­
tei calculations. It is the angle between 
transmitter horizon to common volume ray 
and the common volume to receiver horizon 
ray as both leave their crossover point. 

Direct ray arrival angle used on MPATI pro­
file Figures 32, 34, 38, and 40. 
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llV Microvolts (10- 6 volts) . 

n Ohms. 

( ... ) ° Degrees; e . g . , 12°. 

( ... ) , Minutes; e . g . , 32' . 

( ... ) " Seconds; e . g . , 14". 

°C Degrees Celsius. 

of Degrees Fahrenheit. 
.... 

I 

'\, Approximately. 
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