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ABSTRACT

The rain attenuation exceedance and the corresponding
link availability have been calculated for any location in
Canada for a Satcom 1link 1in the 10-45 GHz range with
arbitrary values of the 1link parameters. Contours, with
arbitrary constant values, of these two parameters are also
determined for any region in Canada. The effect of site
diversity on these results can be studied. The results are
presented in different formats to facilitate their use in a
system design. The CCIR rain attenuation prediction model,
Hodge site diversity model and long term rain statistics have
been used for this work. Following a brief review of the
subject, representative rain attenuation exceedance and link
availability results are given for a Satcom link at 20, 30
and 44 GHz for a few selected values of the link parameters.
From the point of view of rain attenuation, this study
indicates the feasibility of a 20-44 GHz Satcom system for
Canada with .~ 99.5% link availability.

RESUME

L'atténuation excédentaire due 3 l1a pluie ainsi que la disponibilité
correspondante de ljaison radio par satellite, opérant sur une plage de
fréauences de 10 a 45 GHz et utilisant des paramétres de liaisons
arbitraires, ont été calculés pour toutes les régions du Canada. Les
contours de ces paramétres a valeurs constantes ont aussi été déterminés
pour ces réqgions. Les effets de communications simultanées, utilisant Ta
diversité d'emplacement sur ces résultats ont été étudiés. Les résultats
sont présentés sous différents formats afin de faciliter leur utilisation
pour la conception d'un systéme de communications par satellite. Le modéle
du CCIP pour la prédiction de 1'atténuation due a la pluie de méme que le
modéle de diversité d'emplacement de Hodge et les statistiques a long terme
sur la pluie au Canada ont é&té utilisés pour ce travail. Aprés une bréve
revue du suiet, des résultats représentatifs de 1'atténuation due @ la pluie ‘or
et de disponibilité de 1iafson par satellite au Canada, sont donnés pour un '—‘"jif“
systéme de communications par satellite opérant aux fréauences de 20, 30 et 0
44 GHz pour certaines valeurs de paramétres de liaison. Du point de vue de 0
1'atténuation due a la nluie, cette étude démontre qu'il est possible de ;;,
concevoir un systéme de communications FHF par satellite au Canada ayant une ____
disponibilité de 1iaison radio nrés de 99,5%,
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EXECUTIVE SUMMARY

The purpose of this paper is to determine the feasibility of a
20-44 GHz satellite communications (SATCOM) system for Canada from the
viewpoint of rain attenuation. The transmitted electromagnetic wave at
frequencies above 10 GHz is severely attenuated by rain during its
passage through the earth’s atmosphere. Rain attenuation is a random
process due to the unpredictability of rain occurrence. Hence,

statistical methods are used to evaluate the problem.

A brief review of radio wave attenuation in an earth-space path
is presented, followed with the details of the rain attenuation
prediction method used for this work. Accurate rainfall rate statistics
are important for the prediction of rain attenuation. Previously,
Canada was divided into a small number of climate regions with a
specific rainfall rate for each region. This gave rather poor
attenuation statistics averaged over large areas for each zone. In the
present work, experimental rain statistics of approximately 500 station
years from 47 weather stations in various parts of Canada have been
used. It should be noted that the high rainfall rates are limited to a
fev regions. In fact, rain statistics in Northern Canada are similar to

those in a desert.

From the present work, one can calculate, for a wide range of
probabilities, the rain attenuation statistics for an arbitrary location
within most of the Canadian territory for any geostationary satellite
link at any frequency in the 10-45 GHz frequency range. Representative
results in the form of tables and contours of rain attenuation
statistics are included for SATCOM 1linkc at 20, 30 and 44 GHz.
Except for the few regions with high rainfall rates, rain attenuation is
not a formidable problem for SATCOM in this frequency range. From the
point of view of rain, this study indicates the feasibility of a
20-44 GHz SATCOM system for most of Canada with approximately 99.5% link
availability.
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1.0 INTRODUCTION

The propagation characteristics of electromagnetic
waves play an important role in the design of space communi-
cation systems. Attenuation due to hydrometeors, mainly
rain, represents perhaps the most degrading influence
suffered by the transmitted wave as it passes through the
earth’s atmosphere. This is particularly true for satellite
communication systems which operate above ~ 10 GHz. Further,
the rain attenuation increases with frequency in the 1-100
GHz range. On the other hand, spectral crowding at lower
frequencies points out the desirability of moving to higher
frequency bands. 1In particular, greater available bandwidths
and the associated higher data rates with improved anti-
jamming characteristics at Extremely High Frequencies (EHF)
make this band extremely attractive for military satellite

communications.

Clearly, it is necessary to make a compromise between
the higher data rates and better antijamming characteristics
and the reduction in link availability in EHF communication
systems., Since rain will be the primary source of attenua-
tion in most cases, an assessment of rain attenuation is man-
datory in the planning stages of such a system. The random-
ness of rcinfall adds further uncertainty and complexity in
the radio wave propagation. Hence, statistical approaches
are used to evaluate the problem. Thus, the statistical rain
data is one of the key parameters in determining the rain at-
tenuation statistics. The Department of National Defence is
presently working towards the possible use of EHF satellite

communications (Satcom) in the future. Before developing




such a system, it is therefore essential to determine radio
wave attenuation due to rain in various parts of Canada at
these frequencies. Preliminary work on this subject was done

earlier by one of the authors (1].

From the present work, one can calculate the rain at-
tenuation exceedance and the corresponding link availability
values at an arbitrary location within most of the Canadian
territory for any geostationary satellite link at any fre-
quency 1in the 10-45 GHz range for a wide range of probab-
ilities. Computer programs have also been developed to plot
contours of constant rain attenuation exceedance or link
availability with a given link margin for most of the
Canadian territory for any combination of the relevant link
parameters. In particular, rain attenuation exceedance and
link availability data can be determined for 47 locations,
with long term rain data records, in various parts of Canada.
The results are presented in different formats to facilitate

their use in a system design.

2.0 FUNDAMENTALS OF RADIO WAVE PROPAGATION

2.1 Transmission Principles

The power density of an electromagnetic wave at a
point is inversely proportional to the square of the distance
between the source and that point. Free space transmission
loss expressed in decibels between two points in a radio link

is given by

A, = 20 log

where A is the free-space attenuation in decibels, X is the
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wavelength and d’ is the distance between the receiver and
the transmitter. This attenuation is always present when
radio waves propagate 1in free space or 1in regions whose
characteristics approximate the uniformity of free space such

as the earth’s atmosphere.

In addition, there are several other factors which
influence radio wave propagation [2,3]. The frequency of the
radio wave is a critical factor in determining the attenua-
tion or modification of the radio wave. Ionospheric effects
tend to become less significant as the frequency of the wave
increases and above about 3 GHz the ionosphere is essentially
transparent to space communications with some notable exce-
ptions. On the other hand, gaseous constituents of the
earth’s atmosphere, primarily oxygen and water vapor, inter-
act with the radio wave. This interaction 1is particularly
intense over certain frequency bands corresponding to the ab-
sorption bands of oxygen and water vapor. Practical
earth-space communication has been mainly developed in the
atmospheric windows between these absorption bands. Fig. 1
shows the attenuation coefficient vs. frequency for oxygen
and water vapor at a humidity of 7.5 g/m3, a pressure of 1
atmosphere and a temperature of 20° C. Fig. 2 shows the
total one-way zenith attenuation through the atmosphere vs.
frequency for a moderately humid atmosphere (7.5 g/m3 water
vapor density at the surface). For elevation angles in the
range of 15°-90°, the gaseous attenuation for a moderately
humid atmosphere is below ~ 2 dB for frequencies up to 41
GHz. There are several other effects of the non-ionized
atmosp ere, the ionosphere and the extra terrestrial ionized

media on the propagating radio wave.




Some of the factors affecting the radio wave propagation are:

Attenuation by hydrometeors and atmospheric
gases;

Depolarisation by hydrometeors and Faraday
rotation;

Noise emission due to gases and hydrometeors;

Scintillation of amplitude and phase caused by
turbulence or refractive index irreqularities;

Loss of signal due to beam-divergence of the
earth-station antenna due to normal refraction
in the atmosphere;

A decrease in effective antenna gain due to
phase decorrelation across the antenna
aperture;

Possible limitations in bandwidth due to
multiple path effects or multiple scattering,
specially in high data rate systems.

At EHF frequencies, hydrometeors are the dominant
source of attenuation although other factors like -
scintillation fading at low angles of elevation may also be
quite significant. Henceforth, this work deals only with

hydrometeor attenuation in satellite communications.

3.0 HYDROMETEOR ATTENUATION IN SATELLITE COMMUNICATIONS

Hydrometeors in the radio wave path can produce major
impairments to space communications. Hydrometeors refer to
products of condensed water vapor in the atmosphere and in-
clude rain, hail, cloud, fog, ice or snow. Rain is the major
source of impairment of the radio wave. Attenuation due to
water cloud or fog can be calculated if the liquid water con-
tent 1is known. Except for clouds of high water content, at-
tenuation due to clouds is generally equivalent to light
rainfall attenuation. The effects of dry hail and dry snow

e —— ]




can be generally neglected at the EHF frequencies.

A brief description of the classical development for
the determination of rain attenuation is provided next. The
attenuation A of a radio wave propagating in a volume of rain
of 1length L 1in the direction of wave propagation can be

expressed as

where y is the specific attenuation (dB/km) of the rain vol-
ume . In the classical development, it is assumed that the
intensity of the wave decays exponentially as it propagates
through the volume of rain. Thus, the incident power P, of a
wave incident on a volume of uniformly distributed water
drops extending over the length L and the transmitted power

Py after its passage through the medium are given by

-mL
Pt = Pi e (watt)..... (3)

where m is the attenuation coefficient for the rain volume
expressed in units of reciprocal length. The attenuation of
the radio wave expressed as a positive decibel value is given
by

P.

i ) = 4.343 mL  (dB)....(4)

Py

A = 10 log, |

The attenuation coefficient m can be expressed as
m = e Q (km

where p is the number of drops per wunit volume and Q¢ the
attenuation cross-section of the drop, expressed in units of
area, is the sum of a scattering cross-section QS and an

absorption cross-section Q.. Q, is a function of drop radius
P a t P
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e, wavelength A of the radio wave and complex refractive ind-
ex wu of the water drop. If the drops do not have the same
radius, the attenuation coefficient m is determined by inte-

grating over all drop radii. Thus, Eq. (5) is modified to

m = J Qt(e,X,u) n(e) de (km~

where n(e)de gives the number of drops per unit volume with
radius in the range (¢, e+deg). The specific attenuation v,
expressed in dB/km, is obtained from Egns. (4) and (6)

with L = 1 km. Thus,

y = 4.343 m = 4,343 J Qt(e,x,u)n(e) de (dB/km)..... (7)

Thus, the specific attenuation y depends on attenua-
tion <cross-section, rain drop size and drop size distribu-
tion. The latter two parameters are a function of rain struc-
ture only whereas Qt depends on frequency and temperature
also. All of these parameters are not directly predictable
and hence statistical methods are used. Qt can be obtained
by employing the Mie classical scattering theory for a plane
wave radiation on an absorbing sphere. The distribution of
rain drop sizes n(eg) can be represented in terms of the drop
radius € (mm) and two empirical constants N, and A determined
from the distribution. The constant A, in turn, is dependent
on rain rate R (mm/hr). Thus, the specific attenuation vy is
dependent on the physical properties of water as well as the

characteristics of rain structure and is given by

R P (dB/km)..... (8)

v = 4383 N [ outenm) e
The specific attenuation y can now be calculated as a
function of frequency, refractive index and drop size distri-
bution. Fig. 3 shows specific attenuation y vs. £frequency f
at various rain rates for the drop size distribution of Laws
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and Parsons [4] at a rain temperature of 20° . The total
rain attenuation A for a path of 1length L is obtained by
using this value of y in Eq.(2). Thus,

A = 4.343 JE( N, I Q, ¢ M de ) ax (am)..... (9)

The relationship between specific attenuation y and

rain rate R at the ground station can be approximated by [5]

Yy = kR®

(dB/km) ..... (10)
where k and o are frequency, temperature and polarization
dependent constants. The parameters k, o« and R represent
approximately the complicated dependence of y on frequency,
temperature and drop size distribution. Eg.{(10) is used in
virtually all models for the prediction of path attenuation

from rain rate at a point.

3.1 Slant Path and Elevation Angle Dependence

The rain attenuation A, over an earth-satellite slant

e
path at an elevation angle 6 is given by

14 r o
. _ L~y _  _LXkR
2] Sin © B Sin ©

where L’ is the vertical extent of rain. The main problem in
determining the slant path attenuation is in finding the ex-
tent of the slant path length and the rain rate profile along
that path. The main effort in developing the attenuation
prediction models has been to relate the attenuation along
the path with measurable quantities such as the 0° C isotherm
height and the rainfall rate at the ground station.

In general, the prediction models utilize the mea-

sured rain rate at the ground station as the statistical
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variable and use Eq.(10) to calculate the specific attenua-
tion. The attenuation from these prediction models can thus

be expressed as

o

A(R) = kR~ L(R) (dB)  ..... (12)

where L(R) is an "effective path length" for the earth-space
path. It is this L(R) and vy which determine an attenuation
distribution A(R) from a specified rain rate distribution.
The major difference between the various prediction methods
is 1in their approach to determine an "effective path length"

parameter L(R).

3.2 The CCIR Rain Attenuation Prediction Method

The International Radio Consultative Committee (CCIR)
has recommended a method to predict rain attenuation statis-
tics for an earth-space path from point rain rate distribu-
tion [6]. This model has been used for the present work. 1In
this model, the attenuation exceeded for 0.01% of an average
year, Ay g7 is calculated first. The attenuation exceeded
for other percentages of an average year, 1in the range of
0.001% ¢to 1.0%, can then be calculated from AO.Ol‘ The fol-
lowing input parameters are needed to calculate the slant-

~path rain attenuation statistics at a given 1location:

Ry 01 (mm/hr) : the point rainfall rate that
' is exceeded for 0.01% of the
average year at the location;

ho (km) : the height of the earth
station above sea level;

6 (degree) : the elevation angle;

¢ (degree) : the latitude of the earth
station;

§ (degree) : the longitude of the earth
station.

In addition, information regarding the satellite location and

link frequency is also required.
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As mentioned earlier, the specific attenuation de-

pends on rain rate and is given by

(dB/km) ..... (10)

For linear and <circular polarization, the coeffi-
cients k and « can be calculated using the following equa-

tions {7]:

1 2
R [ ky + k, + (k, - k_)Cos®e Cos 2t ] ..... (13)
= —l— [ k + k + (kio, - k. o) Cos29 Cos 27 ] (14)
« = 72 h%h v &y h%h vy s

where <t is the polarization tilt angle relative to the hori-
zontal. T = 45° for circular polarization. Thus, for circu-

lar polarization, the above equations simplify to

K = —%- [ ky + k, ] ..... (15)
« = - [ kpoy + ko ] ..... (16)

The constants kh' k ap and «, are tabulated as a function

of frequency in the I—400 GHz range in a CCIR Report [7]. At
intermediate frequencies, logarithmic scaling is wused for
frequency, kh and kv whereas a linear scaling is used for
frequency, oy and @, - Knowing k and « at the link frequency,

one can calculate

o

= kRg 01

Y0.01 (dB/km) ..... (17)

where Y0.01 is the specific attenuation that is exceeded for

0.01% of an average year.
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The elevation angle 6 is given by [8]

Cos 6 = [iﬁlji—ﬂl] sin 8 ..... (18)

where R’ is the radius of the earth (6370 km), H (35816 km)
is the altitude of a geostationary satellite above the equa-
tor, B is the angular distance between the ground station and
the sub-satellite point on the earth’s surface and ? is the
slant range of the satellite from the earth station. B8 and ¢

can be obtained from the following equations:

Cos B = Cos ¢ Cos &n ..., (19)

2 2 172
;= [ R’2 + (R’ + H)% - 2R'(R’ + H)Cos B ] (km)...(20)

where an is the longitude difference between the earth sta-
tion and the sub-satellite point.

Next, the "effective path length" for the earth-
space path through rain has to be calculated. Fig. 4 gives a
schematic presentation of such a path. 1In the present me-
thod, the "effective path length" can be calculated through
the following steps:

The rain height hR (km) for a given earth station at latitude
¢ is given by

h =

4.0 0 < ¢ < 36°
{ (km)..... (21)

4.0 - 0.075 (¢ - 36) ¢ 2 36°

For © < 10°, the slant-path length L below the rain
height is obtained from the equation
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Ls = ) 2 hR - hO ) 172 (km)..... (22)
sin® 6 + R + Sin ©
e

where Re is the effective radius of the earth (8500 km). For
8 > 10°, this equation simplifies to

s Sin ©

The horizontal projection, LG , of the slant-path

length is found from (see Fig. 4)

Lg = Ls Cos © (km)..... (24)
For 0.01% of the year,the reduction factor Loy 01’
which takes into account the nonuniformity of rain rate along

the slant path, can be obtain:d from

90
“0o.01 T 0+ 4L, v (25)

The attenuation AO 01 exceeded for 0.01% of an aver-

age year is then calculated from

A L (dB)..... (26)

0.01 -~ Y0.01 “s Fo.o01

The attenuation Ap exceeded for other percentages P

of an average year, in the range of 0.001% to 1.0% , may be
estimated from AO 01 by using the following equation

P _ .12 p —(0.546 + 0.043 log ) (27)

The above equation can be rearranged to yield yearly

outage times P given as percentage of a year. For a given

out
link margin LM (dB), the yearly outage time expressed as a
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percentage of an average year is given by

1/2

(-6.349 + ( 40.308 -23.256 log ( 0_12‘*20.01 )] )

Pout=lo (%$)....(28)
Hence, the availability Av expressed as a percentage of time

of an average year is

Av = 100 - P (%)....(29)

ut

For latitudes above 30° , this CCIR method has been
reported to predict Ay 01 to within 10% with a standard devi-
ation of 30% when simultaneous rain rate measurements were
used [6]. As far as is known to the authors, this model has
not yet been tested at EHF frequencies for the Canadian

conditions.

3.3 sSite Diversity Gain Model

Hodge [9] has proposed a diversity gain model to cal-
culate the diversity gain Gp using a number of parameters.
This model was incorporated into the CCIR prediction model to
provide an option of calculating the rain attenuation statis-

tics with space diversity. The diversity gain G, is given by

D

GD(AP) = Ap —(Adiv)P (dB).....(30)

where A_ and (A are the attenuation values exceeded on a

P div)P
single path and that exceeded jointly on separated paths res-
pectively for a given percentage of time. According to this
model,

G = G

D d Gg G, G (dB)..... (31)

e "4

where each factor contains the dependence of the variable de-
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noted by its subscript. Here d is the separation distance
between the two earth stations, Ap is the single-site atten-
vation, f is the link frequency, 6 is the elevation angle and
4 1is the earth terminals baseline to path angle which is de-
fined as the positive angle made between the line segment
joining the two receiving terminals and the ground projection
of the earth-space path [10]. A is measured in such a way
that it is always less than 90°. The factors in Eq. (31)

are given by

_bd N
Gd = a(l—e ) (dB)
a = 0.64a, - 1.6(1- e‘°°11Ap] (dB)
b = 0.585 (1—e‘°'98A9] (km™1)

~0.025¢f o --(32)

Gg = 1.64 e 0°
G = 0.00492 6 + 0.834
G, = 0.00177 & + 0.887 )

Here d is in km, AP is in dB, £ is in GHz and © and A are in
degrees. This model gives good agreement with experimental
measurements when single site attenuation is below ~11 dB.

For higher values of A the agreement is not so good.

P ’

4.0 RAIN RATE STATISTICS FOR CANADA

There are two databases which provide information on
probability vs. rainfall rate exceedance for use in the pre-
sent work. Details of these databases are described in this

Section.

Segal [11) analysed the tipping-bucket rain gauge
data of ~ 500 station years from 47 stations in various parts

of Canada. Fig. (5) gives the locations of these precipita-
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tion recording stations. An example of the typical experi-
mental results of probabilitiy of exceeding a given rainfall
rate at one of these stations is given in Fig. (6).

Segal noted that the probability P’ that a given rain
rate R is exceeded at a site can be approximated by a power

law relationship

where P, is the probability of exceeding a reference rain

rate RO? This power law is in good agreement with the

experimental results for values of R exceeding ~ 2-3 mm/hr.
Fig. 7 shows an example of such a power law fit to the ex-
perimental rainfall rate data. Knowing a, PO and RO’ the
rainfall rate exceedance at the site can be calculated as a
function of P’., Thus, P0 and a are important parameters for

any location.

Segal [12] calculated a and P0 values for the 47
locations for R0 = 100 mm/hr from experimental rainfall rate
data at these sites. This data is 1identified as the "city
database" and is wused in the rain attenuation prediction
programs for these locations. For ready reference, this data
is also included in Table 1. The altitude, latitude and
longitude for these stations are given in Table 2 [11].
Using the calculated values of the parameters a and PO for
the 47 sites, Segal [11] determined contours of a and Py for
various values of these parameters for most parts of Canada
(Figs. 8-9). The contours do not extend into the far North
or into the Atlantic or Pacific ocean due to lack of reliable
data. Lack of data in the West Coast region is due to uncer-
tainty and rapid variations in precipitation characteristics

in mountainous regions.
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For rainfall rate distribution at an arbitrary
location in Canada, Strickland [13)] digitized the above-
mentioned contours of a and PO (see Figs. 8-9) at intervals
of 1° in latitude and 2° in longitude. The data were digiti-
zed from 42° to 70° in latitude and 143°W to 55°W in longi-

- tude and the parameters a and PO were determined for all
points on the grid. These data were stored in a subroutine
and constitute the second of the two databases. This database
is used in the prediction programs to determine rain attenua-
tion at an arbitrary location in Canada. The unshaded area
in Fig. (10) indicates the part of Canada where rainfall rate

statistics are available in this manner.

5.0 RAIN ATTENUATION PREDICTION PROGRAMS

In the present work, prediction programs have been
developed and results for (i) rain attenuation exceedance for
any P and (ii) link availability for any link margin are now
available over an earth-satellite path in an EHF geostation-
ary satellite link for most 1locations in Canada below 70°N
(Fig. 10). The CCIR model and the Hodge Site Diversity model
have been used for this purpose. The two data bases discus-
sed earlier provide the required rain rate distribution.
Details of the two programs developed in the present work are

described now in terms of user input and sample outputs.

For the sample results included in this report, the
satellite 1longitude has been arbitrarily set at 100° W. The
altitude, h

zero except for the locations in the "city database". 1In the

0 of the ground station site is assumed to be

latter cases, the altitude of the site has been taken into
account. All of the results <can be <calculated with or
without site diversity. The sample results included in this

report correspond to the no site diversity case.
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5.1 CANSLAM

"CANSLAM" stands for Canadian Satellite Link Attenua-
tion Mapper. This program generates attenuation maps 1in
three different styles for any input values assigned to the
following satellite and network parameters:

Probability P, expressed as a percentage of an
average year in 0.001% to 1.0% range, of
exceedance of the calculated attenuation;

Link frequency f in the 10-45 GHz range;
Satellite longitude in 40°W- 150°W range;

Site diversity characteristics.

The results are available in following three formats:

In one format, contours over which attenuation ex-
ceeds the given values are plotted on a map of Canada. Figs.
11-19 give rain attenuation exceedance contours for Canada at
20, 30 and 44 GHz for three values of P. Five arbitrary at-
tenuation exceedance values can be specified for these con-
tours on one map. These contours can be plotted for the
whole or a part of Canada. 1It is also possible to determine
such contours either for a user specified region or for a
preselected region . For convenience, three regions, Eastern
Canada, Central Canada and the Prairie Provinces, have been
defined. Figs. 20-39 show attenuation exceedance contours
for such regions at 20, 30 and 44 GHz for the indicated

values of P.

In an alternate presentation, the attenuation exceed-
ance results are displayed in a latitude/longitude table
without displaying any geographical boundaries. Two sub-
styles are available: (1) Numerical Table, {2) Symbol Map.
In a Numerical Table , attenuation exceeded for a specified
percentage of time of an average year 1is displayed at every
degree of latitude and at every two degrees of longitude for

a region which is 14 degrees wide in latitude and 18 degrees
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wide 1in longitude. The user specifies the central point of
the region through its latitude/longitude coordinates and the
program builds a data table around that point. Tables 3-50
give attenuation exceedance results for two values of P at
20, 30 and 44 GHz. Attenuation values of -1 or 0 are display-

ed for locations for which rain information is not available.

Alternatively, cross-Canada coverage, in contrast to
a limited region coverage, giving attenuation exceeded values
is available through a Symbol Map. Data presentation capabi-
lity 1is however limited in this mode. Here, each symbol
represents a range of attenuation wvalues in contrast to the
actual attenuation exceeded value depicted in the Numerical
Tables. Figs. 40-48 give attenuation exceedance map for
Canada for three values of P at 20, 30 and 44 GHz.

In the third format, the attenuation levels exceeded
for a specified percentage of time are calculated for the lo-
cations included in the "city database" (see Table 1) in five
different regions in Canada. Simplified coarse maps are pro-
duced which give the approximate location of each site and
the corresponding attenuation exceedance value for the
specified percentage of time. Figs. 49-63 give attenuation
exceedance values for such locations in different regions in
Canada at P = 0.1% of an average year at 20, 30 and 44 GHz.

5.2 CANSLAV

"CANSLAV" 1is a program that generates one way link
availability Av contours with a given link margin LM to
overcome rain fade for an earth-satellite path in an EHF
geostationary 1link. These contours can be plotted in two
different formats for most of Canada for any combination of

the following parameters:
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Link Margin LM in 0-100 dB range to overcome
rain fade;

Link Frequency in the 10-45 GHz range;
Satellite Longitude in 40°W-150°W range.

In one format, contours with constant values of sys-
tem availability Av are displayed for the whole or a part of
Canada. Figs. 64-66 give link availabilty for Canada at 20,
30 and 44 GHz for the indicated values of link margin. Up to
five different availability values can be specified on one
map. As in Canslam, it 1is also possible to determine such
results for a user specified region or for a preselected re-
gion. For convenience, three regions, Eastern Canada,
Central Canada and the Prairie Provinces, have been selected.
Figs. 67-78 show link availability contours for such regions
at 20, 30 and 44 GHZ for the indicated values of link margin.

In an alternate presentation, probability of system
availability 1is calculated for the locations in five regions
in Canada which are included in the "city database". Simpli-
fied coarse maps with no geographical boundaries are produced
and approximate location of each site is indicated on the
map. Figs. 79-93 show link availability for these locations
at 20, 30 and 44 GHz for the indicated values of link margin.

6.0 DISCUSSION AND CONCLUSIONS

The main purpose of this work was to assess the
extent of rain attenuation for EHF Satcom in Canada. This
goal 1led to the development of a method to determine rain
attenuation statistics at most locations below 70° N in
Canada for an EHF Satcom system with arbitrary values of the
link parameters. Geostationary orbits are assumed for all
results in this work. This method is applicable to a system
with non geostationary orbits also provided the elevation
angle is calculated independently for each position of the
satellite. The present work 1is directly applicable to the
EHF Satcom system which is being studied currently for the
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Department of National Defence. The representative results
included in this report are only meant to give an idea of the
range of attenuation levels encountered in various parts of

the country.

It is clear from these results that an EHF Satcom
system 1is quite feasible for Canada from the point of rain
attenuation. This is because the high rainfall rates are
limited to the Eastern region and a part of the Central
region of the country. As a result, 1in general, the rain
attenuation 1is high in parts of Eastern and Central Canada
and gradually decreases as one moves to Western and Northern
Canada. The rainfall rates and rain attenuation are parti-

cularly low in Northern Canada.

The system availability values range from low values
in parts of Eastern and Central Canada, medium values in Wes-
tern and most of Central Canada and high values in Northern
Canada. For example, with a satellite at 100° W 1longitude
and a link margin of 16 dB, system availability at 44 GHz
{see Figs. 66, 75-78) is better than 99.9% of the time of an
average vyear in all regions of the country except in some
Eastern and Central areas. In Eastern and Central Canada,
maximum attenuation level at 99.5% availability is ~ 11 dB
(see Table 35). There is insufficient data for such results
for the Western mountains. Similarly, at 20 GHz and a satel-
lite at 100°W, the attenuation exceedance for P = 0.1% is
higher than 6 dB in only some parts of Eastern and Central
Canada (see Fig.12 and Tables 3,4). Thus, although the rain
attenuation 1increases with frequency at a high rate, it 1is
overall within a manageable range for most of Canada. For
high rain rate regions, system diversity would be necessary
to achieve higher link availability with feasible values of
link margin. Reduction in rain attenuation 1in such regions
can also be obtained by placing the satellite as far to the

East as is permitted by other system considerations.




30

The attenuation exceedance and system availability
results for the locations included in the "city database" are
relatively more accurate than the corresponding results men-
tioned elsewhcre in the report. This is due to the fact that
a and Py for these sites were calculated from the experimen-
tal rain rate data at those locations rather than from the
contours of a and Py for the whole country. Further, the al-
titude of the site is taken into account in the calculations.
The calculated rain rate exceedance and the corresponding
attenuation results at such sites may, however, still include
a small error resulting from the wuse of the power law
approximation to the actual rain rate distribution (see
Eg.(33) and Fig.7). Further work is also needed to calculate
worst month rain attenuation statistics from these results
[14,15].

Using the present work, it 1is planned to develop a
program which will <calculate attenuation statistics for a
network consisting of a limited number of stations at arbit-
rary locations in Canada. It would be useful to determine
attenuation statistics for the whole network as a function of
various system parameters such as satellite longitude, site
diversity <characteristics, frequency etc. This may be of
particular interest in some special applications. Further,
it may be possible to determine the rain rate exceedance at
any probability for the stations with rain records more accu-
rately than from the power law approximation wused in this
work. Worst month rain attenuation statistics can also be

calculated for these stations.
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TABLE

1

VALUES OF THE PARAMETERS P
FOR THE RAINFALL RECORDING STATIONS

Location

Calgary, ALTA
Cambridge Bay, NWT
Caplan, QUE
Carmacks, YT
Central Patricia, ONT
Churchill, MAN
Comox, BC

Dauphin, MAN
Edmonton, ALTA
Fredericton, NB
Gagnon, QUE

Gander, NFLD
Geraldton, ONT
Goose Bay, NFLD
Halifax, NS

Hope, BC

Kentville, NS
Kingston, ONT
London, ONT
Mission, BC
Montreal, QUE
Moosonee, ONT
Normandin, QUE
North Bay, ONT
Ottawa, ONT

Poste de la Baleine, QUE
Prince Albert, SASK
Prince George, BC
Quebec, QUE

Regina, SASK

Saint John, NB

St. John’'s, NFLD
Sault Ste. Marie, ONT
Sioux Lookout, ONT
Stephenville, NFLD
Summerland, BC
Summerside, PEI
Swift Current, SASK
Sydney, NS

Toronto, ONT
Uranium City, SASK
Val d’'0Or, QUE
Vancouver, BC
Watino, ALTA
Weyburn, SASK
Windsor, ONT
Winnipeg, MAN

|
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.045
.945
.75
.69
.40
.663
.84
.87
.70
.675
.115
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.875
.79
.65
.915
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.11
.695
.21
.290
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.74
.15
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.00
.705
.713
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.51
.50
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67.
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69.

61.

33.
26.
52.
27.
148.

97.
104.
187.

19.
158

62.

50.

163.

151.
18.

52.
28.

160.
75.
127.
95
127.
118.
31

22
46.
58.
140.
10.
105.

22.
85.
300.
142.

7

AND a

P

02

.926

40

.026

34

.764
.655

92
67
28
53
24
15
24
4

.764

91
4
6
02

.6

68
04
2
9
84
56
45
4
18
2

.57

4
1

.56
.288
.05

36
14
9
80
4

.818

83
95
0
0

0) Data Years

10
5
9

10
9

10

10

10

10

10
9

10

10
9

18

10

10

10

20

10

10
6

10

10

10
5

10

10

10

20

10

10

10

10
7
4
9

10

10

10

10

10

10
9

10

10

10




34

TABLE 2

LATITUDE, LONGITUDE AND ALTITUDE
OF THE RAINFALL RECORDING STATIONS

WO~ uld Wi+

Location Lat Long Altitude
deg min deg min (m)
Calgary, ALTA 51 06 114 01 1079
Cambridge Bay, NWT 69 06 105 07 23
Caplan, QUE 48 06 065 39 37
Carmacks, YT 62 06 136 18
Central Patricia, ONT 51 30 090 09 373
Churchill, MAN 58 45 094 04 35
Comox, BC 49 43 124 54 24
Dauphin, MAN 51 06 100 03 305
Edmonton, ALTA 53 34 113 31 677
Fredericton, NB 45 55 066 37 40
Gagnon, QUE 51 57 068 08 572
Gander, NFLD 48 57 054 34 147
Geraldton, ONT 49 41 086 57 330
Goose Bay, NFLD 53 19 060 25 44
Halifax, NS 44 38 063 30 41
Hope, BC 49 23 121 26 39
Kentville, NS 45 04 064 29 31
Kingston, ONT 44 14 076 29 104
London, ONT 43 02 081 09 278
Mission, BC 49 09 122 16 56
Montreal, QUE 45 28 073 45 30
Moosonee, ONT 51 16 080 39 10
Normandin, QUE 48 51 072 32 137
North Bay, ONT 46 22 079 25 369
Ottawa, ONT 45 23 075 43 126
Poste de la Baleine, QUE 55 17 077 46 26
Prince Albert, SASK 53 13 105 41 431
Prince George, BC 53 53 122 40 676
Quebec, QUE 46 48 071 23 15
Regina, SASK 50 26 104 40 573
Saint John, NB 45 19 065 53 107
St. John’s, NFLD 47 37 052 45 141
Sault Ste. Marie, ONT 46 29 084 30 347
Sioux Lookout, ONT 50 07 091 54 374
Stephenville, NFLD 48 32 058 33 13
Summerland, BC 49 34 119 39 454
Summerside, PEI 46 26 063 50 24
Swift Current, SASK 50 16 107 44 816
Sydney, NS 46 10 060 03 60
Toronto, ONT 43 41 079 38 176
Uranium City, SASK 59 34 108 29 312
vVal d'0Or, QUE 48 03 077 47 338
Vancouver, BC 49 11 123 10 3
Watino, ALTA 55 43 117 37
Weyburn, SASK 49 40 103 51 567
Windsor, ONT 42 16 082 58 194
Winnipeg, MAN 49 54 097 14 240

e eee———
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Figs. 11-19 Rain attenuation exceedance contours for

(pages 36-44) a major part of Canada for an earth-
satellite path in a geostationary link at
20, 30 and 44 GHz for the following
values of P.

The legend gives the attenuation exceed-
ance values for the contours. The longi-
tude of the satellite is 100° W and
there is no site diversity. The latitude
and longitude of the boundaries are indi-
cated. The min. and max. attenuation ex-
ceedance values over the region are also
shown.

Frequency Percentage P of time of an average year
when the rain attenuation exceeds the
value corresponding to a contour.

20 GHz (1) P = 0.5% ;
(2) P =0.1% ;
- (3) P = 0.01%
30 GHz (1) P =1.0% ;
. (2) ? = 0.5% ;
(3) P = 0.1%
44 GHz (1) P =1.0% ;
(2) P =0.5% ;
(3) P = 0.1%
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Figs. 20-39
(pages 46-65)

Frequency

45

Rain attenuation exceedance contours for
four selected regions in Canada for an
earth-satellite path in a geostationary
link at 20, 30 and 44 GHz for the follow-
ing values of P.

The 1legend gives the attenuation excee-
dance values for the contours. The lon-
gitude of the satellite 1is 100° W and
there is no site diversity. The latitude
and longitude of the boundaries are indi-
cated. The min. and max. attenuation ex-
ceedance values over the region are also
shown.

Percentage P of time of an average year
when the rain attenuation exceeds the
value corresponding to a contour.

(1) P = 0.5% ;
(2) P = 0.1% .
(1) P = 0.1% ;
(1) P = 0.5% ;
(2) P =0.1% .
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(pages 67-114) major par

Attenuation
41°N-70°N

of -1 or
that point.

The 1longitude of the satellite is 100° W
and there is no site diversity.
attenuation
over the reginn are also shown.

and max.

Frequency Percentage
when the

20 GHz (1) P = 0.1%
(2) P =0,01%

30 GHz (1) P = 0.5%
( P =20.1%

44 GHz (1) P = 0.5%
(2) P=20.1%

t

20, 30 and
values of P.

0

P
rain

Tables 3-50 Rain attenuation exceedance values for a
of Canada
satellite path in a geostationary link at

44 the following

exceedance

of time of an average year
attenuation
calculated attenuation value.

* we

values have been
calculated at every degree of latitude in
range and at every two degrees
of longitude in 55°W-141°W range. Values
indicate a lack of data at

The min.
exceedance values

exceeds the
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Table 3

t!!!!l!l!!lt!lltlxxtl1!!tl!l!l!!ttllllllll!!lltltl!ltl!!l!ll!lllltllilll
T Satellite located at 100.0 deg long; Froq! 20.0 GHs
x ATT. TABLE 2 Silte diverasityt N ; site seperation dist. 0.0 ke X
X X Baseline to path unglo- 0.0 deg x
SIXXIEXXLILEILEE  Percentage of year Lhatl vatues are excesded: 0.100 b
s Attenuation extremat Min, Max = 1.116, 8.506 (dB) 3
L ]
EXETESEEEETTIRIXAEAEXEEXRIRLABXXEEEAXIXEES XX EAS RS EEIIXXSTBEIXSERERBLE

SEESXEABXRSRSXXTELRRREIESLEIEXALTSIEXNLEILETARLEIRXTEIRXRBETRLRS

3

56-% 2.65 2.91 2.98 3.65 J.06 2.87 2.96 -1.00 -1.00 -1.00
3.27 3.0% J.16 3.24 3.19 3.08 3.18 3.04 -1.00 -1.00
3.13 3.32 3.4 3.48 3.38 3.40 13.30 3.26 -1.00 -1.00
3.45 3.46 3.54 3.34 3.55 3.66 3.56 3.47 1.12 -1.00
3.50 3.19 3.26 3.67 J.41 3.64 3.75 3.73 2.65 -1.00
3.76 3.61 3.69 3.73 3.97 4.00 .94 4.07 4.21 4.37

3.55 3.62 3.77 4.0 4.11 4.29 4.56 4.82 4.56 4.3§

MOCA~-ADr
-»
©
)

48- $.17 5.35 4.50 4.00 4.10 2.62 5.25 S.30 4.85 5.64
6.16 6.72 5.54¢ 4.83 3.38 3.80 S5.24 5.25 S5.43 65.63

; 46- 6.41 6.28 5.37 4.83 3.37 3.78 3.9¢ 6.23 7.74 8.02
E 45- 6.39 6.27 6.85 5.91 6.47? 6.64 6.84 7.22 7.46 -1.00
) 44-3 -1.00 -1.00 6.85 7.44 8.05 8.27 8.51 -1.00 -1.00 -1.00
43-% -1.00 -1.00 -1.00 7.44 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

42-% -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

41-% 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 o.00 0.00

»
3
2 2 X X XXX EE XX EXENE XX LN X X R R X X J

 §
2
b
L}
b3
b
L4
3
3
 §
4
b §
b d
z
4
L 4
L §
b §
 §
3
3
s
b
b 3
4

llll!!lll!lll!llt!ltlt!!!ll!!lltltllll!tl!llt!!tltllt!tllllll
73 71 69 67 SS ‘3 61 59 57 55
LONGITUDE (DEG.)
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Table 4
SEEXEEEREEEEERERREEARERERLESLERSEEZRLSITTXAXXXESSERARSELLRAALLIZARSL2R 2L
b 4 £ Satellite located at 100.0 deg long; Freq: 20.0 CHs
T ATT. TABLE X Site diversilyt N ; site seperation dist. « 0.0 ks 3
| z Baseline to path angles 0.0 deg 2
SEXTLLTLLTILLLXT  Percentage of year that valuse are exceeded:! 0.100 2
| Attenuation extremst Min, Mex = 2.268, 6.964 (dB) 2
b 3
ZEEEXRLES AN SRS ETTLSSTRSEETXLERLRXRRELITILEEELLTIXLLTLRITLILLTLELTXLLS

SEEXLIEREEEEILILSLEXLEETXILEEEXXETLTSTEREEETXTALSRATLRTRLBLRELSBXLS

3 4
s5-¢ 2.27 2.55 2.57 2.30 2.32 2.59 2.63 2.66 2.71 2.76
3.07 2.7¢ 2.72 2.58 2.60 2.91 2.94 2.98% 3J.15 3.20
3.71 2.77 3.1¢ 2.73 3.05 3.09 3.13 3.48 3.3 23.39
3.49 3.72 3.7 3.12 3.15 3.18 3.54 3.59 3.65 )I.5% :
4.04 4.06 3.74 3.14 3.30 3.54 3.58 3.63 J3.64 .70 13
L §

4.56 4.05 3.52 J3.76 3.63 3.81 3.85 4.31 4.04 3.49 :
4.38 4,05 3.52 3,94 4.09 4.3 4.41 4.85 S5.00 5.08 :
48-3 -1.00 4.04 3.51 4.11 4.37 4.57 4.62 4.76 4.60 4.63:
L §

“1.00 -1.00 -1.08 4.33 4.37 4.84 4.90 4.97 S5.9% .06 3
3

~1.00 -1,00 -1.00 ~1.00 4.64 S5.903 5.10 S5.16 6.9 €.04 :
4

3

 d

3

3

 J

 J

¢

0
»
[

N
;1]
)
L X X EE X KX & K J

4
 J
]
4
4

MOoOC=~4Dr
-
-]
U
L

4
4
X -1.00 -1.00 -1.00 -1.00 S5.16 5.34 5.41 5.43 5.95 6.05
X
44-% -1.00 -1.00 -1.00 -1.00 5.66 S5.72 $.79 5.61 5.9 6.05
4
4
4
b
b
|
b §
3

we MO ~

-1.00 -1.00 -1.00 -1.00 6.30 6.87 5.79 §.87 5.95 -1.00
-1.00 -1.00 -1.00 -1.00 -1.00 6.88 6.96 -1.00 -1.00 -1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
e e e Lt L L Ll
93 91 89 &7 :s ;3 ;x P 7 7
LONGITUDE (DEG.)




z
b 4

]
3

MOC 44D

OMOo ~

-

ATT.

o b F I S S S Y »
¥yo&aba e
U 1 U )
(I X XXX XXX R X EE R EB XN EEEXLALE X 2 3 J

»
-
1

TABLE
3
IESXXXLXTRIBRRLX

3.65
3.49
3.a27
2.61
2.43
2.2
2.28
~1.00
~1.00
~1.00
-1.80
~1.00
~1.00
~1.00
.00

SEEEEEESNT SRR SRR LRSS ARALRSERSLLLRSRRALESTSRTLAALISLL
' ] ] ' : 1 ! ! ' 1

113

Parcentage of

Altenvation ex

J.48
3.47
3.2%
3.24
2.7?
2.40
2.10
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
~1.00
.00

111

3.13
3.23
3.22
J.22
2.78
2.69
2.50
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
.00

109

3.12
2.91
a2.9¢
2.89
2.74
2.74
2.73
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
0.00

167

LONGITUDE

69

Table 5

T Site diversity: N ; site seperation diast. =
4

Basaline to path angla-
esr that values sre sxceeded: 0.100

remat

3.10
2.89
2.88
2.88
2.7
2.74
2.42
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
e.00

Min,

2.7%
3.08
3.18
3.47
3.32
3.10
2.95
~-1.00
-1.00
-1.08
-1.00
-1.00
-1.00
-1.900
0.00

103

(DEGC.

2.8?
3.08
3.47
3.46
3.59
3.
3.47
-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
.00

104
)

2.015,

3.06 3.06
3.98 2.74

3.47
3.74
3.86
3.82
4.42
~1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.600
.00

3.48
3.7%
3.86
4.84
4.59
~1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
6.0

97

EEERESERRRR SRR RRIZ LB EXELLAXALIIAREXLSEIXLLABAXRIAEIREXSTARNELTXXRLR
¢

Satellite located at 100.0 deg long; Freq: 20.0 GHz

0.0 kma
0.0 deg

2.69
2.7%
3.70
3.61
4.02
4.62
4.61
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
.00

95

4.841 (dB)
SEXTATERBEEXRSLRRERLINBEELEXXAXARXRLEELRXLEIRSXELEBIXILELLLLIRRLILRARELLRS
EESSXXSSAXLSEEXRLEXTRLLIRALSELIXZEXSAZLTLSZETXILRETLATLIRRLRERLXL

b §
 J
b
4
4
 J
]
3
3
 §
3
¢
b §
%
1
L J
 J
b J
2
2
3
X
4

b ¢
4
4
b 4
4
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Table 6

SELEETRERSSELL SRR RNENSRRXLELEREEELAAXAXBERLLEERTXXLSTITXRRIRERERRK
b ¢ X Satellite located at 100.6 deg long; Freqt! 20.0 GHs X
g ATT, TABLE £ Site diversityt N ; site sepoeration dist. * 6.0 kn 2
s X Bassline Lo path sngle= 0.0 deg 3
SXXILIXXLAXXL2EX  Percentage of yesr that values are exceeded: 0.100 3
3 Attenuation ox!ro-lt Pin, Max = 1.203, 2J.528 (éB) %
¥ b 4
PP e et et ietitstititetttiesptttttostsstisssdtetediintititiesdsy

EXXZIEIXXSSSSTLLIXRRSSILXLLEELASASTATLERALBRLLLIZAXLLERXREL2XARE

z 3
55-% -1.80 -1.00 -1.0¢ 1.53 1.37 1.56 2.12 2.4¢ 2.20 2.99 3
§ 3
-1.00 -1.00 -1.00 -1.00 1.29 2.64 2.01 2.22 3.01 3.53%

L

 §

S4-3
S3-3 -1.00 -1.00 ~1.00 ~1.00 -1.00 -1.00 1.89 2.38 3.00 3.52
sa-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.24 2.37 2.17 2.83 :
L S1-3 -1.00 -1.00 -1.00 <1.00 -1.00 -1.00 1.24 1.22 2.33 2.04 H
T 50-1 -1.00 <1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.22 1.20 2.3 H
T 49-1 -1.00 -1.08 -1.00 -1.00 -1.00 2.09 -1.00 1.23 1.20 1.80 :
D 48-3 -1.00 -1.06 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
E  47-% -1.00 ©1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 :
S 46-% -1.00 -1.00 -1.00 ~1.00 -1.00 ~1.08 ~1.68 -1.00 -1.00 -1.00 3
€ 45-% -1.00 1.00 -1.00 ~1.00 ~1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 H
S 44T -1.08 -1.00 <1.00 -1.00 -1.00 -1.00 -1.00 -1.08 -1.00 ~1.00 ¥
43-3 <1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 i
42-2 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 8
4:—2 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 S
: 3

Illfll!!l!llllilltlll!lttlllllltltlllll!llll!!llll!illlllllll
! ' ¢ ' ! ! ! ! ! !
133 131 129 187 138 123 121 119 117 11§
LONGITUDE (DEG.)
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Table 7

EEERLEERSEER L EEB XIS RAREXEREEEXISEAXXLLEIRARLATALRIAEILXXLABAXAELLTINRLSS
b

8 ATT. TABLE
|

b
SXSESXTXLIXXEIEX

4

4
4

Percentage of

Attenuation ex

remat

Rin,

Sstellite located abt 180.0 deg long;
Site diversityt N ; sile seperation dist. =
Bassiine to path angle-

0.738,

Freq?! 29.0 GHs
0.0 km

0.0 deg
sar that values are exceeded! 0.100

2.893 (dB)

XSRS ETLRRELIIRSASILABSTRREAIRIEARAXRIEIXLXLERXZXXELERSLIERERXELTLIX8S

SEXXLSSXRTILLXXEABXREESSLTLLLLXRIBLLXIEXELILLNXIILXTLLTSILTRRLBIXS
b 4

70-% -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
69-3 -1.00 -1.08 ~1.00 -1.00 -1.00 -1.00
68-% -1.00 ~1.00 ~1.00 -1.00 -1.00 -1.00
§7-3 ~1.00 <1.08 ~1.00 -1.00 -1.00 -1.06

L 668 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

T 65-% -1.00 -1.08 <1.00 -1.00 -1.00 -1.08

T o64-1 0.74 0.75 <1.00 -1.00 1.00 -1.00

D 63-1 0.99 .92 0.94 .77 -1.80 -1.00

€ 621 1.51 1.21 1.25 0.94 €.77 .99

D B1-T 1.71 1.73 1.57 1.e8 1.11 1.28

G 60-1 2.06 1.90 1.5 1.42 1.42 2.08

) 69-1 2.04 2.19 1.82 1.57 2.02 2.06
58-3 2.14 2.55 2.37 2.19 2.9 2.34
§7-3 2.58 2.32 2.52 2.33 2.45 2.59
S6-3 2.51 2.55 2.67 2.57 2.82 2.72

: 35228382

81

79

7

SETEETARSITTLIRESRLLLLRRRLR
' 1 ' 1

ki 3

73

n

-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
1.17
1.89
2.17
2.42
2.65
a.78

LONGITUDE (DEG.)

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.08
-1.00
-1.00
1.18
2.12
2.38
2.7
2.86

€7

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00

2.18

2.44

2.67

2.81

-1.00
~-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00

2.7

2.99

EIRZEELERTRTTLSLLTLLLRLLLLL
! ! ! ]

63

) §
4




4
% ATT. TABLE
| 3
(2222283023200 2%
b §
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Table 8

P P e R P bR PP PPt i et teRitt s setitisdtsssstistitittsstte:
4

Satellite located ad 100.0 deg long;
S$i1te diversityt N ; aite seperstion dist. -«
Baseline to path sngles 6.0 deg 2

eur that values are exceeded: 6.100 §
Rin, Max = 0.506, B.796 (dB3) 2
3

Freq! 20.0 GCHz 3
0.9 ka ¢

Parcentage of
Attenvation extresat

REESRELAERLSEBILETL XN ELRAASERRSEREBATALLLAXXLBLALEIXEEIISARLRBLRLELLXRSES

TEARXBEEEXTENSILSRTRLILSXNERIERELLLEELLLEXILRXE SR ARILXRNRERRXIS

MOC 44D

oMo~

-

70-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00
so-: ~1.00 -1.00 -1.08 9.52 -1.90 -1.00 -1.00 -1.00 -1.60 -1.00
sa-: ©.65 6.51 0.65 0.51 0.51 0.51 -1.00 -1.00 -1.00 -1.00
sv-: .71 0.71 0.71 6.56 0.56 0.57 -1.00 -1.00 -1.00 -1.600
ss-: 9.94 0.80 0.30 0.64 0.81 0.65 -1.00 -1.00 -1.00 -1.00
ss-: 1.62 1.02 1.02 6.87 0.88 0.88 0.71 6.72 -1.00 -1.00
64-: 1.66 1.06 1.22 1.16 1.15 1.16 0.96 .71 0.72 .73
53-: 1.¢8 1.14 1.43 1.44 1.44 1.45 1.22 1.48 ..24 1.26
sa-: 1.43 1.28 1.61 1.42 1.59 1.5% 1.61 1.62 1.37 1.24
sx-: 1.25 1.42 1.60 1.56 1.78 1.79 1.59 1.61 1.62 1.64
so-: 1.37 1.31 1.75 1.76 1.76 1.77 1.79 1.80 1.61 1.84
59-: 1.57 1.47 1.74 1.74 1.93 1.94 1.95 1.97 1.99 2.et
sa-: 1.56 1.56 1.56 2.37 1.74 1.7 1.76 1.96 1.88 2.3%
57-: 2.54 2.54 2.25 1.5 1.56 1.07 2.39 2.41 2.44 2.47
ss-: 2.69 2.26 2.53 2.54 2.02 2.27 2.29 2.80 2.45 2.48
:tll?lllllfllt!!f!llllllllllll!lllltllllll!3!!!!‘!!!3‘3!!!!!!!
101 99 87 ;s ;3 51 ;9 ;1 ;s ;3

LOMCITUDE (DEQ.)

 §
4
4
h
4
4
3
4
4
4
4
b J
4
|
4
4
4
3
4
b J
4
b
4
4
4
4
b 4
4
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Table 9

XXX SERIEEIRSATRRSRAXIRIRARXNAXELAIXRESIEAXNLLSESTASTIAXINLLIXRERBLL RS
b §

2 Satellite located at 104.0 deg long; Froql 20.0 GHsz 3
t ATT., TABLE t Site diversity: N ; site seperation diast. 0.0 ke 3
X Bassline Lo psth ln.lo- 0.0 deg 3
uxxxxxuuunx Percentage of year that values sre exceeded:!: 0.100 |
X Attsnuation extremat HAin, Max = 0.647, 3.115 (dB) &
4
SEEXEEREXAEALRAERANEIREAEAEXLLEXREEIITXILSSEXSLLEEEXRLSLRXLETRXELEERILS

1322223220030 022 2000022 2Rttt iRt teeisttiteoieediiteiiiss
70-: -1.00 -1.906 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.6¢C -1.00 -1.00 2
69-: ©.99 0.97 0.95 0.54 0.93 6.952 -1.00 0.79 -1.00 -1.00
68-: 1.07 1.17 1.15 1.13 1.01 1.00 0.99 0.77 0.77 0.6%

55-! 2.13 2.21 2.38 2.1%8 2.37 2.95 3.12 3.10 3J.08 3.08
!tll!!llttl!tlt!lltll!lllll!llllllll3lltllt!tl!l!l!lt!llllllll
'
121 119 117 llS 113 lll 1.9 1.7 1.5 1.3

LONGITUDE (DEG.)

4

¢

b ¢

X

4

2 4

67-2 1.31 1.29 1.27 1.35 1.12 1.11 1.10 1.03 0.90 0.9 t

b 4 b §

L 66-% 1.40 1.50 1.48 1.46 1.33 1.19 1.18 1.17 1.04 1.3 t
A b3 4
T 65-x 1.58 1.55 1.53 1.51 1.31 1.37 1.23 1.32 1.22 1.02 %
1 x b §
T 64-2 1.80 1.77 1.74 1.72 1.48 1.58 1.34 .21 1.20 1.20%
v b § 3
D 63-3 1.28 1.8 1.83 1.70 1.68 1.67 1.5 1.42 1.29 1.28 13
€ 2
62-¢ 1.83 1.81 1.78 1.66 1.77 1.63 1.64 1.52 1.40 1.44 %

( b3 3
D é6i-% 1.91 1.66 1.68 1.66 1.64 1.6 1.68 1.50 1.49 1.38 t
E 3
G 60-xr 1.91 1.88 1.78 2.05 2.03 (.61 1.690 1.59 1.67 1.47 %
. 4 4
) 58-% 1.9 1.98 1.89 2.12 2.10 1.84 1.91 2.04 1.57 1.67 %
 J X

s8-3 1.92 2.01 1.88 2.39 2.37 2.30 2.28 2.27 2.0 .12 %

g b §

S?7-3 2.803 2.17 2.14 2.36 2.34 2.32 2.30 .29 2.56 2.54 %2

4 b3

2

}

4




Table 10
SESEESEEEENXEES RS XA SEREXS XA RS SIAXESRSERRLLLERILEEERRLILLALLLNSX
bd X Sateliile located at 100.0 deg long; Freq: 20.6 GHs X
T ATT. TABLE X Site diversityt N ; site seperstion dist. * 0.0 ka X
| 4 b Base.ine to path sagles 0.0 deg 2
SXTXEXXIIXLIER3X  Parcentage of year thal values are exceeded: 0.100 1
b ¢ Aiteauation extremat Min, Max = 1.006, 1.937 (d3) 2
4
ZESEZIEEIXLLSERXNRRTILEXIZZRZARSABEXLEEETEXREIXATTXLERIRZELLXRBAS SRR

MOC 44D r

OMo ~

-

74

SEXSESRESLETXRLIARRLASZAISBRXRZLSITARLLILLXATLRELRXELREXBLILRLILS
~1.00 -1.00 -1.00 -1.00

70-: -1.00 -1.00 ~-1.00
69-: 1.83 1.7% 1.68
68-: 1.7?7 1.7 1.63
67-: 1.72 1.65 1.59
6‘-: 1.68 1.61 .72
65-: -1.00 1.58 1.68
64-: -1.00 1.5 1.56
63-: ~1.00 1.52 1.53
GZ-: ~1.00 -1.00 1.63
Sl-: ~1.00 -1.00 1.83
6.-: -1.00 -1.00 -1.00
59-: ~1.00 -1.00 -1.00
58-: ~1.00 -1.00 -1.00
57-; ~1.00 -1.00 -1.00
SG-: -1.00 -1,00 -1.00

S2353X2LLASRIXSSXNRSSERIIIIIILSLISISNRILSIIRESLSSS222322228322
' ] [ 1 1 ] ] ' 1 ]

141

138

137

-1.00
1.62
1.58
1.54
1.66
1.63
1.74
1.48
1.58
1.77
1.78

~1.00

~1.00
~1.00
~1.00

138

-1.00 -1.00
1.57 .82
1.53 1.48
1.49 1.60
1.61 1.57
1.58 1.67
1.69 1.77
1.79 1.8%
1.74 1.94
1.72 .68
1.70 1.66
1.69 1.6

-1.00 1.63

-1.00 -1.00

~1.00 -1.00

133 131

1.48 1.45
1.44 1.41
1.5¢ 1.82
1.53 t.49
1.6 1.59
1.72 1.68
1.81 1.77
1.9 1.86
1.87 1.83
1.62 1.89
1.61 1.§7
1.59 1.56
1.8 1.63
-1.00 11.62

129 127

LONGITUDE (DEG.)

1.41
1.38
1.49
1.46
1.68
1.73
1.82
1.83
1.79
1.55
1.63
1.84
1.46
1.53

12§

1.00
1.09
1.34
1.43
1.83
1.7¢
1.79
1.78
1.8%
1.69
1.76
1.82
1.88
1.70

123

b
3
4
3
 §
L §
4
g
3
L3
L 3
L 4
 §
]
 §
3
L §
b3
L §
4
L3
 §
L
4
L
L
3
3
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Table 11

Pttt R et iiisoediiti sttt st e s iiseoosost ety
4

3 Satelliite located at 100.0 deg long; Freqs 20.0 GHs 2
¥ ATT. TABLE £ Site diversityt N ; site seperstion dist. = 0.0 ke £
3z z Bassline to path angles 0.0 deg ¢
IXRELXTIZITXIITXL  Percentage of year thal valuss are exceeded: 0.010 £
x ALtenvation extremat Mim, Mex = 2,915, 22.218 (dB) :
X

2EEXEESRANESILRSELTXLETTRSSIXRLISLENLEESEXXLLEBILXXEEIXSRTALERZRLLARLES

SEXLXSEXSETENISIELXLELIXLEEETAZETLZAXRLITIIXXRELTRXTLSEBXRAR2LS
S5-3 6.91 7.60 7.78 7.97 .88 7.51 7.74 -1.00 ~1.00 -1.69
8.53 8.07 8.26 B8.46 8.32 8.5 8.30 7.95 -1.00 -1.00
8.18 8.67 8.87 9.09 8.82 8.89 8.63 8.53 -1.00 -1.00
9.00 9.05 9.25 8.72 9.29 9.55 9.31 9.06 2.92 -1.00
9.15 8.33 8.52 9.59 8.91 9.51 9.80 9.75 6.93 -1.00
9.82 9.43 9.64 9.75 10.38 10.44 10.30 10.63 11.00 11.41
9.27 9.45 9.85 10.46 10.73 11.20 11.91 12.58 11.90 11.36
48-1 13.50 13.98 11.76 10.44 10.7¢ 6.84 13.71 13.85 12.67 14.74

16.09 17.55 14.48 12.62 8.82 9.92 13.68 13.71 14.18 14.69
16.75 16.40 14.04 12,61 8.81 9.91 10.20 16.28 20.22 20.96
16.70 16.39 17.90 15.44 16.90 17.35 17.85 18.87 19.50 -1.00
-1.00 -1.00 17.90 19.44 21.03 21.60 22.22 -1.00 -1,00 -1.00
~1.00 -1.00 ~1.00 19.45 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
“1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
l!lf!!l!!flll!t?ll!tl?llt!!f!tllll!lll!ll!l!lllll!lllllllt!t!
3 0N 69 67 65 ;a éz és év és
LONGITUDE (DEG.)

0
>
[}

n
¢
X XXX R N X X 1

MOC Am~IDd
& 0N
s 8
J
L X X X 4

oMo~

-
»
T

20 06 50 36 06 26 00 3¢ DE D% D0 24 2 26 PO
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Table 12

EXEEXRETRXASRLRAETIRLEREIBREXLEARXR SRR ARSI EXAXREXRSXXIRABERAXXRAXIXRX SRS XX SRS
x 3 Satellite located at 100.0 deg long; Freq: 20.0 GHs 3
X ATT. TABLE X Site diversityt N ; site seperstion dist. = 0.0 ka X
3 z Baseline to path angle= 0.0 deg 2
S3TLIISXILIXILEL  Porcentage of ysar thatl values sre exceeded: 0.910 3
b d Attenvstion extiresa: Min, Max = §.924, 18.192 (dB) x
4
EXEEXZXEEEXRELTEXNRIZAXLELIRLEEXRLXXLEIXXEEISTXSLTELXXELTRXELLILXRLELRIRLS
13322228222ttt ePtiestieti ot tiioitestiptatitidsssis s
4 X
55-3 S5.92 6.66 6.70 £.00 6.06 6.77 6.86 6.96 7.07 7.20
b 4
T 8.92 7.05 7.10 6.73 6.80 7.60 7.69 7.80 8.23 8.37
4
$3-3 9.70 7.23 8.10 7.14 7.98 8.07 8.17 9.08 9.22 8.87
%
£ 9.12 9.73 9.79 8.14 8.22 8.3t 8.25 9.38 9.53 9.35
b 3
Si-% 10.55 10.60 9.77 8.20 8.3 9.25 9.36 9.49 9.50 9.66
Se0-2 11.88 10.59 9.20 9.83 9.48 9.94 10.07 11.26 10.58 9.12
b §
11.45 10.57 9.18 10.28 160.68 11.38 11.52 12.66 13.06 13.27

3
L 4
3
b §
3
 §
4
d
L 3
4
L3
3
L §
 §
48-X -1.00 10.56 9.18 10.72 11.41 11.93 12.08 12.44 12.02 12.22 32
b 4 4
3
L 4
L3
4
 §
3
b J
3
4
 d
b
3
3
b

MOCA—ADr
»
-]
1
»

47-: -1.00 -1.00 -1.00 11.30 11.41 12.65 12.81 12.98 15.54 15.80

46-% -1.00 -1.00 -1.00 -1.90 12.12 13.15 13.31 13.49 15.54 15.77
X

45-: “1.00 -1.00 -1.00 -1.00 13.48 13.96 14.13 14.19 15.54 16.79

44-: ~1.00 -1.00 -1.00 -1.00 14.78 14.94 15.11 14.66 15.54 16.79

43-X -1.00 -1.00 -1.00 -1.00 17.77 17.96 15.13 16.33 16.65 -1.00
42-3 ~1.00 -1.00 -1.00 -1.00 -1.00 17.98 18.19 -1.00 ~1.00 -1.00
41-3 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

:::xf:unnan:ununnnnu:n:nxu:nnuunnnznnx
93 91 w9 &7 55 ' ;1 PR 7%

LONGITUDE (DEG.)

e MO~
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Table 13

1323203800230 s PP ttssttpadt ot edst sttt tistispedsssteg]
z T Satellite located at 100.0 deg long; Freq: 20.08 GHz %
¥ ATT. TABLE 3 Site diversity! N ; site seperation dist. = 0.0 km =&
4 3 Bassline to path angle= 0.0 deog 2
LEXEXXLRBLLXXIXE  Percentage of year tLhatl values are exceeded: 60.0180 &
| Attenustion extrema: MNia, Max » §.285, 12.844 (dD) 3
 § 4
SXXEEETRASEXESSAXRSSILRLSEXLSSRASILIXIAXRLLIEIRRLRIBETRESEXRISTITRRXSILERLS
LEXEEALETARSETXLRAXTRLLTXSLERIXRRLLLLEXXSESXXRASERTBESXXRERRRX
b
§6-2 9.53 9.09 8.18 8§.14 8.10 7.2¢ 7.51 7.99 8.0¢ 7.04
9.13 9.05 8.45 7.59 7.56 8.05 8.04 8.04 7.17 7.19
8.55 8.48 8.42 7.57 7.53 8.32 9.07 9.7 9.8 9.66
6.83 8.46 B8.40¢ ?7.54 7.51 9.06 9.05 9.78 9.79 9.44
6.34 7.24 7.20 7.16 7.16 8.67 9.38 10.07 10.09 10.51
$.26 €.27 7.03 7.14 7.15 8.10 9.06 9.46 12.64 12.06
5.95 5.49 6.52 7?7.14 6.31 7.72 9.05 11.54 11.99 12.04

b ¢
48-2 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
3

"
bt
[ X KX X2 K X N J

MOCA~4D
-
©
1
»

b
X
X
b
2
b 4
b |
2
 §
]
4
b J
b 4
b 4
]
|
]
4
X
b
X

47-% ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
; 46°: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
E 45-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
> 44-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
43-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
42-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
41-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3

TITARISTRTITERRRLTATLESRALRLLTLTLSETITRLLTLERTTTIRRTLSALRLLEL
' ' ] ] ] { ' 1 ! ]
113 111 167 107 165 103 101 ) 97 95
LONGITUDE (DEG.)
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Table 14

!l!!!ll!lt!ll!l!lltt!l!ltl!tll!tl!llllltllelll!!l!l!llllllllll!!llll!lt

Sstellite located at 100.90 deg long; Freq: 20.0 GHz &
x ATT. TABLE ! Site diversity: N ; site seperstion dist. » 0.0 ke X
X x Baseline to path angle= 0.0 deg 3
SXXISERRESXIXLEZX  Percentage of year that values are sxceeded: 9.010 X
z Attenuation extremat Min, Max = 3.136, 9.217 (dB) X
 J
X

ESEEAXTLERLRIXRRIBAXRAESAXELERXTLSXTXLXIXIAXRZSEEBANIRSEXERTETXIZRLEIXXL2S
S et P23 i 3300233222023 02242232¢33¢30¢33320 4342043228444

| b §
55-3 -1.00 -1.00 -1.00 4.00 3.59 4.08 5.556 6.26 5.74 7.80

L 4

54-: -1.00 -1.00 -1.00 -1.00 3.37 €.89 5.24 S.79 7.86 9.22 :

53-: -1.00 -1.00 -1.00 -1.900 -1.00 -1.00 4.83 6.21 7.83 9.:8 :

52-: -1.96 -1.00 -1.00 -1.00 -1.00 -1.00 3.24 6.1% 5.68 7.39 :

L 51-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 3.23 3.19 6.09 5.32 :

: 50-: -1.00 -1.00 -1.00 -1,00 -1.00 -1.00 ~1.00 3.18 3.14 6.02 :

; ‘9-: -1.00 -1.00 -1.00 -1.00 ~-1.00 S5.45 -1.00 3.21 3.14 4.7 H
E 48-3 ~1.00 -1.00 -1.08 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

47-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
45-: -1.00 -1.00 -1.00 -1.00 ~-1.00 -1.00 -1.00 -1.00 -1.00 -1.00
45-: “1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
44-: ~1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00
43-% -1.00 -1.00 -1.00 -1.60 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00

- MO~

3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
4!-: 0.00 0.00 0.00 0.00 Q.00 0.00 0.08 0.00 0.00 V.00
:tt!l!ttlltltlllllllllllltltl!t!lllll!lltl!lltllllltttilttlllt
133 131 l?’ 137 125 133 lZl 119 117 115
LON " "JDE (DEG.)




Table 15

Itt!l!ttltlllt!tlltlt!!!ll!l!!!!!ll!lll!tlltltlllll!!llli!lllllll!l!llll
X Satellite located at 100.0 deg long; Freg: 20.0 CHx X
x ATT. TABLE £ Site diversity: N ; site seperation dist. « 0.0 ka X
b 3 Bassline to path angles 6.0 deg
LEXXTLTXELAXL83X  Percentage of ysar thal values are exceeded: 0.010 3
| Attenvstion extremat Min, Max = 1.927, 7.58& (dB) 3
3  §
EEESEXTRERXXAEITXLSEBXXEILXLXSLXXLSTARXEELERXIREASARARL L XRXINE RN ELRTARLS
TEEXESEZAXSLLLBERLXIELIXIRELLATRXIELXABLLL LA IR RBSLIXXRBIXRLES XKL
b 4
70-3 -1.00 -1.00 -1.00 -1.00 -1.02 -1.60 -1.00 -1.00 -1.00 -1.00
z
- 69-% -1.600 -1.00 -1.60 -1.00 -1.00 -1.00 -1.00 -1.06 -1.00 -1.00

3
68-2 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

. 6?-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.08 -1.00 -1.00 -1.00
L 66—: “1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
2 SS-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00
% 64-: 1.93 1.96 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
g 63-: 2.58 2.41 2.45 2.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
€ 62-: 3.96 3.16 J.26 2.46 2.02 2.57 -1.00 -1.00 -1.00 -1.00
é Sl-s 4.46 4.52 4.09 2.83 2.89 3.35 3.04 -1.00 -1.00 -1.00
G

60-X 5.37 4.96 4.05 3.7¢ 3.72 5.44 4.95 3.08 -1.00 -1.00
4

59-: $.33 5.72 4.74 4.8% 5.27 5.39 5.67? 5.55 5.71 -1.00

$8-3 5.59 6.67 6.19 S5.71 S5.47 6.12 6.33 6.21 6.38 -1.00

-

57-: 6.5 6.05 6.59 6.08 6.40 6.76 6.92 .09 6.98 7.19
SG-: 6.56 6.66 6.98 6.71 7.38 7.10 ?7.27 7.45 7.34 17.56

b J
s
4
|
¢
b 4
L §
 $
3
 §
b
3
3
b §
L §
 §
L §
L3
L3
L
3
L4
4
b
]
4
b d
b 4
2
4

3!!!!!88!!!!!!!!!3!!!!'!!l!lltl!lltlltl!ltlllt!!!!!lttlll!ll!l
!
.l 79 77 75 73 71 Cﬁ 87 65 63
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Table 16

EELEEXEIEASXAXBXLARSLERTIESAXEEIXXSEIEXTLIILISXXSEILEXXLEIAXREANRILLINXLLS

z 2 Satellite located at 100.0 deg long; Freg: 20.0 GHz £
E ATT. TABLE ¢ Site diverasity: N ; site seperstion dist. = 9.0 ka ¢
e 3 Baseline to path angles 0.0 deg
ILXTLLLTITLRLXERE  Percentage of ysar that values are exceeded: 6.010 4
s Attenuation extrema! Min, Max = 1.321, 7.305 (dd) X
3 b d
EEESEEEESRERREERLXR XXX SXRIRISISLXSSIZTLRISLISLILSSLIIRNISRSRENSSERZISS

EEEXXLSERTSEATEEBEEXIISEXSSSETIXNSASRRIXIZESSEEREEESR IR LR IR X LR
70-5 1.08 <1.08 ~1.00 -1.00 -1.00 -1.00 -1.90 -1.08 -1.90 -1.00 1
69- -1.00 -1.00 <1.00 1.36 -1.00 -1.08 -1.08 -1.00 -1.08 -1.00
8-% 1.69 1.32 1.6 1.33 1.33 1.34 -1.00 -1.00 -1.66 -1.08
67-3 1.85 1.85 1.85 1.47 1.48 1.49 -1.00 -1.00 -1.00 -1.00
2.46 2.09 2.09 1.68 2.11 1.69 -1.900 -1.00 -1.00 -1.60
2.65 2.66 2.66 2.28 2.29 2.31 1.87 1.88 -1.00 -1.60
2.77 2.77 3.19 2.99 3.01 3.3 2.50 1.86 1.88 1.90
3.34 2.98 3.74 3.75 3.77 3.79 3.18 3.86 3.25 23.29
3.75 3.36 4.22 3.71 4.14 4.17 4.20 4.23 3.59 3.26
3.28 3.71 4.17 4.08 4.65 4.67 4.16 4.19 4.24 4.29
3.58 3.42 4.58 4.59 4.61 4.63 4.67 4.71 4.20 4.81
4.09 3.83 4.54 4.56 5.0 5.06 5.10 5.14 5.20 6.26
4.07 4.07 4.07 6.19 4.54 4.57 4.60 S5.11 S.16 6.04
€.63 6.63 5.89 4.06 4.08 S5.14 6.25 6.31 6.37 6.44
S6-1 7.02 5.00 6.60 6.62 5.20 5.93 5.97 7.30 6.40 6.48

e e i L T L
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Table 17

EEEXXRSEXRRERRIREISRXSLSAXRERRRLSRSEXSELTAXNESRIRLRXAEEEBXRSZATRLETRIALLXR
X T Satellite located at 100.0 deg long; Freq: 20.0 GHs 2
2 ATT. TABLE £ Site diversitys N ; site seperation dist. ¢ 0.0 km 3
b ¢ x Base’.ine to path sngles 0.0 deg 2
SEXTLLITLLXXLLLX  Percentage of year that values are exceeded:! 0.010
3 Attenvation extresat Mim, Max = 1.689, 8.137 (dB) 3
X

4
1222820228328 032202220320 033 2282220330330 3333 003383023308 8833383833343]
1222220233230 23 3302300203220ttt esifpii sttt sststisteesiss
3
70-% -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

: 69-: 2.57 2.53 2.49 2.46 2.43 2.40 -1.00 2.07 -1.00 -1.00
68-: 2.78 3,04 3.00 2.96 2.63 2.60 2.58 2.e2 2.01 1.69

. 67-: 3.43 3.37 3.32 3.28 2.83 e2.90 2.88 2.68 2.35 2.35
L 65—: 3.66 3.92 3.86 3.81 3.47 23.11 3.09 3.07 2.7%1 2.7¢

: 65-: 4.13 4.06 4.90 3.8 3.41 3.57 2J.22 2J.20 13.18 2.66

; 64-: 4.70 4.62 4.56 4.50 3.86 4.12 3.49 3.1 3.14 3.1)

E 63-2 4.92 4.85 4.78 4.44 4.40 4.36 4.04 I.71 3.6 3.35

62-3 4.79 4.72 4.65 4.35 4.62 4.26 4.28 3.97 3.65 3.7
61-% 4.98 4.33 4.39 4.33 4.29 4.25 4.19 3.91 3.90 3.60
60-3 4.99 4.92 4.66 5.35 §.30 4.21 4.18 4.16 4.35 3.85
S9-32 5.98 5.18 4.94 S.55 S.49 4.79 5.00 5.32 4.11 4.10
58-3 5.01 5.25 4.92 6.25 6.19 6.00 S5.96 5.92 5.32 5.56
57-8 5.29 5.66 5.59 6.17 6.11 6.06 6.02 5.98 6.66 6.64
s6-% S.56 5.77 6.21 5.71 7.77 7.70 8.14 8$.09 5.06 8.04
:l!tftlll!fl!ltt?lttl!fl!!tltttl!ttlttl8!!!3!3?!:!!!!!!!!!!!!8

121 119 117 115 113 1;1 109 107 x:s 105
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Table 18

EEESERERERRERIESANLSEXXSLIRRILBAXAIRZASITSAEERARLELRIIXIIERXILLRRXR BRI
3 2 Satellite located st 100.9 deg long;

£ ATT. TABLE

 d
(2322252223302 82
4

Percentage of

Attenuation ex

reas!

Min,

Max *

2.624,

ka
deg

Freqt 20.0 GHs 3
g Site diversityi N ; site seperation dist. -«
b ¢ Daseline to peth angle-
ear that values sre exceeded: 0.010
$.060 (d3) =

b
SEXEIISILTILIXTIITIITLSSETSIIRNSISETIRSSSRRSSISEAXISLILLISEEERXBTRRTEETRRX

EEEEEXEES LRSS SEABARRES LI ALEXXRLSIBINXXTRIZXSRRLAIXEILRILLLX

3
70-%
X

69-2

MOC 44D
[ J
r'
4

63-
62-

[4

P 61-

€

3

) §9-
ss-

-1.00
4.7
4.62
4,49
4.38

-1.00

-1.00

-1.90

-1.00

-1.00

-1.00

-1.00

-1.00

-1,00

-1.00

ZEXEXXETSRLESEAXTLITXINLIITIIRSLEI LIRSS
] ] 1 i ] [}

141

-1.00
4.57
4.43
4.9
4.21
4.13
4.05
3.98

-1.900

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

139

-1.90
4.40
4.27
4.16
4.49
4.40
4.08
4.01
4.26
4.78

-1.00

-1.00

-1.00

-1.00

1

137

~1.90
4.24
4.12
4.02
4.34
4.26
4.55
3.88
4.13
4.63
4.58
~1.00
~1.00
-1.00
~1.00

138

LONGITUDE

-1.00
4.10
3.99
3.9¢
4.21
4.13
4.41
4.67
4.56
4.50
4.45
4.41

-1.00

-1.00

-1.00

133

-1.00
3.98
3.88
4.18
4.09
4.36
4.61
4.84
5.06
4.39
4.34
4.30
4.28

-1.00

-1.00

131

(uo.

-1.08 -1.00 -1.00 -1.00
3.87 3.78 3.69 2.62
3.77 3.68 3.60 2.84
4.07 3.97 3.88 3.48
3.98 3.89 3.20 3.73
4.25 4.15 4.06 3.99
4.50 4.39 4.53 4.44
4.72 4.62 4.75 4.68
4.94 4.83 4.7 4.64
4.838 4.77 4.68 4.83
4.24 4.14 4.06 4.42
4.20 4.31 4.25 4.59
4.16 4.07 4.22 4.75
4.13 4.27 3.83 4.91

-1.00 4.24 3.99 4.44

et LS L
xéo 1&7 155 123

)

b
4
4
4
3
3
3
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4
4
4
]
2
4
2
 J
4
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4
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Table 19

EEEETEER B BES RSN RRL RS AR RARR LSRR IRLIERRELASEXXSEXBAXEEEEXRSLERXLRRSX
2 X Satelliite located at 100.0 deg long; Freq: 30.0 GHz 2
T ATT. TABLE X Site diversity: N ; site seperation dist. = 0.0 ks X
3 X Baseline to path angles 0.0 deg
SEXEXXREXTIXALLIELX  Parcentage of yeer that values are sxceeded: 0.500 x
T Attenvation extrema: MNin, Max = 1.102, 7.303 (dB) =
4 b 4
ESSEXREITXIRIXARNLELELLRLLIELASAXISAREXRELITLIILSTXILEXEALESXRAXIERENSEIRXLIR LS

(222222222 2082200332202 222300 000ttt ot ttotiists ity

b 4

S5-8 2.44 2.67 2.7) 2.80 2.81 2.65 2.73 -1.00 -1.00 -1.00

2.96 2.82 2.88 2.95 2.91 2.83 2.92 2.81 -1.00 -1.00
2.8 3.01 3.08 3.16 3.07 3.10 3.03 3.00 -:1.00 -1.00
3.11 3.13 3.20 3.04 3.23 3.32 23.24 3.17 1.10 -1.00
3.16 2.90 2.96 3.32 3.18 3.30 3.40 3.40 2.47 -1.00
3.38 3.26 3.33 13.37 J3.58 3.60 3.56 3.68 3.81 3.95
J.26 3.26 3.39 3.60 3.69 3.35 4.08 4.0 4.10 3.9)

b &
b §
b
3
b §
b 3
3
3
]
3
3
t
d
48-3 4.54 4.70 4.00 3.59 3.68 2.43 4.65 4.71 4.34 .01 2
3 3
3
3
2
4
L §
b
 §
b 4
L3
b 4
b §
b 4
14
4

i "

N w »

U ) §
LER K X N N N N X N _J

MOC—A=m4Dr
»
<o
0
”»

47-8 5.35 5.81 4.86 4.28 3.07 3.43 4.64 4.66 4.82 5.00
46-3 5.56 5.45 4.72 4.28 3.07 3.43 3.53 6.47 6.72 6.96
5.54 5.45 5.93 5.17 5.63 5.79 5.95 6.28 6.49 -1.00
~1.00 -1.00 S.93 6.41 6.91 7.10 7.30 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 6.41 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A i L S D U D L s IR D e L
77 7 6 67 és éa él éo év ;s

e MO ~
» »
w »
] ]

a
-
]

LONGITUDE (DEG.)
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Table 20

!tltl!tll!tt!lllllt!lltl!llt8!tlt!!l!l!lll!!!tlllll!llt!l!l!tl!lltllllll
T Satellite located st 100.0 deg long; Freqt 30.0 GHz %
l ATT. TABLE X Site diversityt N ; site seperstion dist. ¢« 0.0 km X
L 4 Baseline to path sngle~ 0.0 deg ¢
IIXTXITTEARILEIRE  Percentage of year that values sre excesded: 9.500 X
b 4 Attenvation extresa: Min, Nax =« 2.092, §5.979 (dD) :
b 4
L2 Rt Rt PRt R PPt P i 0ottt tie e iitiioteitetdoetieisdeds
EEXEITEXEXREENRILRRTLTLIXRARIIXIXILRLIAZISLLLIXRITSS IR ST ALBIX

 §
55-3 2.09 2.33 2.35 2.12 2.14 2.38 2.41 2.44 2.48 2.53

4
S4-% 2.78 2.46 2.48 2.36 2.33 2.64 2.68 2.72 2.86 2.9
3-% 3.31 2.52 2.80 2.49 2.77 2.0 2.83 3.13 23.18 13.07
3.13 3.32 3.35 2.82 2.84 2.87 3.18 3.22 23.27 3.2
3.58 3.60 3.34 2.84¢ 2.97 3.18 3.22 3.26 3.27 3.32
4.00 3.59 3.15 3.36 3.85 3.40 3.44 3.32 3.80 13.15

3.87 3.59 3.1 3.50 3.63 3.85 3.90 4.26 4.39 4.47

= ]

MOCA~ 4D
& N on m
Q . "‘ N

48-3 -1.00 3.59 3.15 3.64 3.86 4.03 4.08 4.20 4.07 4.13
47-3 -1.600 -1.00 -1.00 3.82 3.86 4.26 4.31 4.37 S5.17 5.26
D 463 -1.00 -1.00 -1.00 -1.00 4.08 4.41 4.46 4.52 5.17 §.25
E 45-3 -1.00 -1.00 -1.00 -1.00 4.51 4.66 4.72 4.74 S5.17 8.2%
) 44-8 -1.00 -1.00 -1.00 -1.08 4.92 4.97 5.03 4.89 6.17 §.25
43-3 -1.00 -1.00 -1.00 -1.00 5.84 5.90 5.03 5.10 5.17 -1.80
42-% -1.00 -1.00 -1.00 -1.00 -1.00 5.91 5.98 -1.00 -1.00 -1.00
41-2 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

}

4

X
b1 z
5 b J
¢ b 4
-2  J
b 4 b
-2 b 4
b 4 b 4
-3 4
4 b
-3 b J
3 b J
3
b J
4
3 b
3  J
4 4
3 b J
3 ]
-3
b 4 X
4
]
-2 4
z L 4
b 4  J
b 4
4 4

ltlllt!tlt'll!llllllltl!!tlltl!ll!ll!lllllll!lllt!!tlllll!!t!
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Table 21

122 R R R PRt PRt e P2 s ittt o tsesstastsissesssssssstast
] 2 Satellite located st 160.0 deg long; Freq: 30.0 GHz &
E ATT. TABLE £ Site diversityt N ; site seperation diat. = 0.0 ks %
b 4 | Bassline to path angle= 0.0 deg %
TILEXXLIXXTLLIXE  Percentage of year Lhat values srs exceeded: 0.500 b
2 Attenuation extreamat Min, Max = 1.874, 4.240 (dB) X
:lx!ttll!!l!ttl!l!l!!lltltlll!lll!!!l!!!lltll!!!!l!l!!t!!llll!lt!l!ll!l:
IESXTETIXXRZTSXSSSRTRLERIZTLLZLLLSLTIIXARAIISIRAXSIZRLIEILSIRIRX
55-: 3.26 3.12 2.83 2.81 2.80 2.51 2.61 2.76 2.77 R2.45 :
3.14 3.11 2.91 2.64 2.63 2.78 2.78 2.78 2.50 2.5¢
2.95 2.92 2.9 2.63 .62 2.87 3.11 3.11 3.12 3.3
2.39 2.92 2.90 @2.62 2.61 3.11 3.10 3.34 3.34 3,23
2.2) 2.52 2.51 2.49 2.49 2.98 3.21 3.43 23.43 .57
1.87 2.21 2.45 2.49 2.49 2.80 3.11 23.23 4.24 4.66
2.10 1.96 2.29 2.49 2.22 2.67 3.16 23.89 4.04 4.05
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.0¢ -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.06 -1.00 -1.00 -1.08
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -~1.00 -1.00 -1.0¢ -1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ttt?!llll?!tt!lf!lltlflllll?llt!l¥!l!tlflltllf!l!!lfllltlf!t!

113 111 169 107 165 103 161 99 97 #
LONGITUDE (DEG.)

»
MOoOCA——-4Ddr
» P T B B BT
[ J W O & = N W
) 1 1 ) ! [ | )

» F Y
n -~
U ]
A X X XXX XXX X KX K EEEEEREXSE XX RK J

- OMO A~
PO
w a
] ]

» »
- N
U 1

X
b 3
b 4
X
X
4
4
X
3
3
b 4
X
¢
4
b 4
X
4
4
4
b 4
 J
4
2
3
4
¢
 §
4




86

Table 22

SEESERXRRIXTEERLERIRIERIRIIEAX ISR ENRELSIXAXXEEILXXSSEERREEASRLLRIXRY
| 8 Satellite tocasted at 100.8 deg long; Freq: 30.0 GHz 3
3 ATT. TABLE $ Site diversity! N ; site seperstion dist. » 0.0 ke £
3 ] Baseline to path angle 0.0 deg 3
XXXTXXITRXLILXXRS  Porcentage of ysar that values ars exceeded: 0.500 L
x Attenuation extreest Min, Max = 1.157, 3.166 (dB) 2
2 4
SEEXXETXXALXBESESRIEIRITLLXXRLIEB AL LSS ZLRASEXRBEE AL TRXSETLXRLIRIZRLLSEX

P22 bR PP PR ta bRttt ettt ittt tittsesititetsitiesets
55-: -1.00 -1.00 -1.00 1.46 1.32 1.48 1.98 2.21 2.04 2.7 3
-1.900 -1.00 -1.00 -1.00 1.24 2.42 1.87 2.05 2.73 23.17
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.77 2.19 2.72 3.15
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.20 2.18 2.02 2.57

N N N

n W »

t ) [
”

"
[
U

~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 .19 1.18 2.15 1.9¢
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.17 1.16 2.12
~1.00 ~-1.00 -1.00 -1.00 -1.00 1.94 -1.00 1.18 1.16 1.69

n
[ ]
0

MOCA4Dr
» »
~|l o
]
I Z XXX KN X X XN X XN X X X N X N X N ]

48-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
D 46-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.08 -1.06 -1.00 -1.00 -1.00
G A5-3 -1.80 -1.00 -1.00 -1.08 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
) 44-3 -1.00 1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

»
w
1

~1.00 -1.90 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
.00 0.00 ©0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
i L S e i it e L e L AT LA
133 131 129 :é? 155 153 :éx xio 1i7 x;s
LONGITUDE (DEG.)
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Table 23

SXSXEATIRRLLEBEEASERRRREXEEINTEEEBXRSALTAXRRBEEBAXBEIRAXXXEASLXELLETTLRERS

| 2 Sstellite located at 100.0 deg long; Freq: 30.0 GCHz
T ATT. TABLE 2 Site diversity! N ; site seperation dist. » 6.0 kn 2
1 b 4 Daseline to path angles 0.0 deg x
IXEEXXEREX2LR222  Parcentage of yesr that velues are exceeded: 0.500 b
X Attenuation extremat Min, Max = $.739, 2.669 (d®) &
b b 4
SXEXERLEX RS SRR ERXRERR LTSS XIESEXXRBLIAXLATLXLTXSEISXALLEILAXREXTRERIZ

EXXXEETESEXLXSARRILRELELERLLXTSXSERZLRTRNTLEERTIERILISRARLERIXXLE

70-% -1.00 ~1.00 ~1.00 -1.00 -1.08 ~1.00 -1.00 -1.00 ~1.00 -1.00
£5-% -1.00 ~1.00 ~1.00 1,08 ~1.00 <1.00 -1.00 -1.00 -1.00 -1.00 §
S5-% ~1.00 -1.00 -1.00 -1.00 -1.00 -1.08 -1.00 ~1.00 -1.00 -1.00 &
67-% ~1.00 ~1.00 ~1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 &

L 66-5 ~1.00 ~1.00 ~1.08 -1.08 -1.00 -1.08 -1.00 -1.00 -1.00 -1.60 £
B 65-F 1.0 1.0 -1.00 <1.00 -1.00 -1.00 -1.06 -1.08 -1.00 -1.00 §
T 64-% 8.74 .75 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.08 -1.00 §
D 63-1 0.97 .91 0.93 .77 -1.00 -1.00 -1.00 -1.00 -1.06 -1.00 §
€ 628 1.44 1.17 1.21 €.93 0.77 0.97 1.0 -1.00 -1.60 -1.08 1
D 61T 1.61 1.64 1.49 1.06 1.08 1.25 1.14 -1.00 -1.00 -1.00 1
€ 60-1 1.92 1.78 1.48 1.36 1.37 1.95 1.79 1.16 -1.00 -1.08 3
) §9-3 1.90 2.04 1.71 1.49 1.89 1.04 2.03 2.00 2.05 -1.00 §
S8-1 1.99 2.35 2.19 2.04 1.96 2.18 2.25 2.22 2.28 -1.00 3
s?-s 2.30 2.14 2.32 2.16 2.27 2.39 2.46 2.51 2.48 2.55 S
S6-31 2.31 2.34 2.45 2.37 2.59 2.50 2.56 2.62 2.59 2.67%

} 4 4

81

79

7

"

73

7

LONGITUDE (DEQ.)

67

ERIEEXILLERRALRRR LSRRI RRASRSSSRSLSRARLTLTSRESEEIARILINNS
] ' ] ' ' ! ' ] ] ]

63
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Taple 24

EEXRSSXXSAXRASERLET RIS EELIRTAEREXZACLARSELEATXASERSAXALEARLLESLXBRELILER
] T Satellite located at 100.0 deg long; Froql 30.9 GHz 3
$ ATT. TABLE t Site diversity: N ; site seperation disth. .0 kn 32
b § Bassline to path nngl.- 0.0 dog t
txtxtxtxxllttlll Percentage of year that values are exceeded: 0.500
3 Attenuation extremat Min, Max = 0.520, 2.648 (d¥) l
b  J
SEXEELIXLITRAXSELASISARISERTRSLESLRLELLELEELSATTLLLLEXSETRLRASKRERETAERELL
ZIESEESSEXTARERETLERSRSSIREXXSETERESLTILXXILZESRELTAIRRBEXBXR RS
z 4
70-3 -1.00 -1.60 -1.00 -1.00 -1.00 -1.00 -1.00 ~-1.00 -1.00 ~-1.00
b 4
69-% -1.00 -1.00 -1.08 €0.53 -1.00 -1.00 -1.00 -1.08 -1.00 ~-1.00
b 4
68~ ©0.65 ©.52 0.65 0.52 ¢.52 0.53 -1.00 -1.00 -1.00 -1.00
z .
67-¢ 0.71 ©6.71 0.71 0.57 €.58 0.58 -1.00 -1.600 -1.00 -1.00
66~ 8.92 0.80 0.80 O0.65 0.30 0.65 -1.00 -1.00 -1.00 -1.00
65-2 0.99 0.99 0.99 0.86 0.87 0.87 0.72 0.72 -1.00 -1.00

1.3 1.03 .18 .11 1.12 1.12 6.94 0.71 0.72 0.73

MOC 44D
o
F Y
(]

1.47 1.47 1.47 2.18 1.63 1.64 1.66 1.83 1.84 2.14
2.32 2.32 2.08 1.47 1.48 1.83 2.20 2.22 =2.2¢ .27
2.45 2.8 2.31 2.32 1.8 2.10 2.11 2.5% 2.25 2.28
e L S R R I I S L L e
103 95 97 95 93 91 89 87 85
LONGITUDE (DEG.)

4

X
63-F 1.23 .11 1.37 1.37 1.38 1.39 1.1 1.41 1.20 1.2
62-5 1.37 1.29 1.53 1.36 1.50 1.51 1.52 1.54 1.32 1.2
D 61-3 1.21 1.35 1.51 1.48 1.67 1.68 1.51 1.52 1.54 1.56
€ 60-1 1.31 1.25 1.65 1.65 1.66 1.67 1.68 1.69 1.52 1.73
) S9-3 1.48 1.39 1.83 1.64 1.80 1.81 1.82 1.84 1.86 1.88

:

 §

"
\'l.
L X X X J

4
b 4
b 4
b
b J
4
]
b 4
b 4
 §
4
b ]
b 4
b |
3
 J
3
4
b |
X
|
3
 J
4
]
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Table 25

llttill!llllltlt!ltltllllttlttll!!llll!l!lllltlllllll!!i!t!llllt!t!!lltl
T Satellite located at 100.0 deg long; Freqt 30.0 GHs 8

t ATT. TADLE 3 Site diversity: N ; sile sepersiien dist. » 9.0 ks
4 Baseline Lo palh angles 0.0 dog @
nuxnnunn: Percentage of year Lhat values sre excesded: 6.500
Attenuation extresa: fin, Max = 0.6564, 2.815 (dB)

]

lll!l!!lllllllllltllllllllltl8llllll!ltlllilllllt!lt!ll!llll‘!lttltit!ll
!lllll!ll!lll!ltllll!!t!ll!lllll!l!l!l!llllllll!ll‘l!‘lllllltll

?.-l “1.00 -1.00 -1.00 ~-1.00 -1.00 -1.00 -1.00 -1.600 -1.00 -1.00

b
69-5 0.98 0.96 0.594 ¢.83 0.92 0.91 -1.00 0.79 -1.00 -1.00

- b 4
68-2 1.0%8 1.14 1.12 1.11 0.98 0.98 0.97 0.77 0.77 0.6S

4

67-3 1.27 1.368 1.23 1.22 1.09 1.00 1.07 1.01 0.39 0.88
1.35 1.44 1.42 1.40 1.28 1.16 1.15 1.14 1.01 1.0t
1.51 1.48 1.46 1.44 1.26 1.31 1.19 1.18 1.18 O.99
1.70 1.67 1.65 1.63 1.41 1.50 1.238 1.17 1.16 1.16
1.78 1.7% (.72 1.61 1.59 1.58 1.47 1.36 11.24 1.23
1.73 1.70 1.68 1.58 1.67 1.64 1.6 1.44 1.33 1.37
61-2 1.79 1.67 1.59 1.57 1.65 1.54 1.52 1.42 1.42 1.32
GO-: 1.80 1.77 1.68 1.91 1.89 1.53 1.§2 1.61 .57 1.40
59-: 1.82 1.86 1.77 1.97 1.9 1.72 1.79 1.90 1.49 1.48
$8-3 1.80 1.88 1.77 2.21 2.19 2.12 2.11 2.69 1.89 1.97
$7-2 1.89 2.01 1.99 2.18 Q.16 2.14 2.2 2.11 2.33 2.3’
SG-! 1.98 2.05 2.19 2.02 2.7¢ 2.68 2.82 2.80 2.7 23.78
lttttll!ltt!!l!llltttllltl!tt!!ll!llttlllt!!!!!l!lllllttlttt!t
:an ll' 117 ll‘ 113 111 109 1.7 l.‘ 103

e o
l:l (A}
(L X A XX K 2 K X J

MOCAm-ADr
[ J
»
U

—e OMO~

2
X
|
]
4
 J
3
b
L J
 J
2
]
4
z
2
3
2
z
 d
4
3
g
2
2

LONGITUDE (DEG.)
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Table 26

ll!ltl!l!lltt!!ltltxlltltttttlttll!ttltlltttlllltl!llltllltlllltllllt!l!

T Satellite located at 100.0 deg long; Froqx 30.0 GHz X
x ATT. TABLE 3 Site diversity: N ; site seperstion dist. 0.0 ke 2
% 3 Baseline Lo path nnglo- 0.0 deg
ESZXXLLXXTILX2LE  Percentage of year that values are exceeded: 0.500
s Attenuation extremat Mia, Max = 0.995, 1.833 (d3) x

]
SEXXRIXESERRRAEREXISIIRIASRILRLS LRI LIRERSILLSTIIZSRREIXSLITLLARSSLIRR SRR

IEXEXSEEXLLLLTLEIEARLIBIRXRLEIXRELAEILSXERIITESERRSTAXRLRIRRLSLLX
4

70-2 -1.00 -1.00 -1.00 -1.06 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
69-8 1.77 1.70 1.63 1.57 1.52 1.48 1.44 1.40 1.37 .99 1
68-1 1.72 1.65 1.58 1.53 1.48 1.44 1.48 1.37 1.33 1.7 8
67-1 1.67 1.60 1.64 1.49 1.45 1.54 1.50 1.46 1.43 1.2 3

L 66-% 1.63 1.56 1.66 1.60 1.55 1.51 1.47 1.43 1.40 1.38 3

T 65-% -1.08 1.53 1.62 1.57 1.52 1.60 1.56 1.52 1.49 1.45 &

T 64-% -1.08 1.50 1.51 1.67 1.62 1.68 1.64 1.69 1.65 1.62 1

D 63-3 -1.00 1.48 1.48 1.44 1.7 1.76 1.72 1.68 1.72 1.69 1

€ 62-f -1.00 -1.00 1.57 1.52 1.67 1.83 1.7 1.75 1.71 1.68 &

D 61-T -1.00 -1.08 1.75 1.69 1.64 1.60 1.77 1.7 1.69 1.74 1

€ 60-1 -1.00 -1.00 -1.00 1.67 1.63 1.59 1.55 1.51 1.48 1.60 3

) 59-% -1.00 -1.00 -1.00 -1.00 1.61 1.57 1.5 1.50 1.55 1.66 3
S3-3 -1.00 -1.00 1.0 -1.00 -1.00 1.56 1.52 1.49 1,64 1.71 8
S7-% 1,00 ~1.00 -1.00 -1.00 -1.00 -1.00 1.51 1.55 1.4 1.77 3
ss-s <1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 1.54 1.46 1.61 S

333'!!l‘ltll!""ltlll‘!‘llt!llll!l"tt‘!l!t‘l!!tl!ll!!l‘tl!‘i‘

141 139 137 135 133 13! 189 127 185 123
LONGITUDE (DEG.)
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Table 27

32X ISTRRES SRR RN RS XX ASRXL S SRR RSB RXRERRIXRREEAXXREREXLLLRLX
3 X Setellite located at 100.0 deg long; Froqt 30.8 GHz X
2 ATT. TABLE t Site diversityt N ; sile seperation dist. 0.0 ka x
X Baseline Lo path lnglc- 0.0 deg
xxxtttllxtllttlt Percentage of year that values sre excesded: 0.100 £

Attenuation extrema:t Mia, Max = 2.425, 16.070 (¢B) x
l  d
EXEXBEEXXEITRTSBIEASERRALSXAZALEEIXLLSSXBATSIIBXZILSRXIRTTLLRAREBLITLLERS

EETEEXTLBLXRLZIXBEEIXRLLIBLALSAIXIRXLSALAIXTZESSXARTILRLLLEELXRIESS
X  §
55-x 5.36 S5.87 6.08 6.15 6.18 S5.83 6.02 -1.00 -1.00 -1.00

3

54-: 6.52 6.20 6.34 6.50 6.41 6.22 6.42 6.18 -1.00 -1.00 :
53-: 6.27 6.6 6.78 6.94 6.77 5.83 6.66 6.59 -1.00 -1.00 :
52-: 6.85 6.89 7.05 6.68 .10 7.30 7.14 6.98 2.43 -1.00 :

L Sl-: 6.96 6.38 6.52 7.30 6.83 7.27 7.49 7.47 S5.45 -1.00 :
: 50-: 7.43 7.17 7.32 7.41 7.87 7.93 7.84 8.10 8.38 B8.69 :
; 49-: 7.04 7.18 7.47 7.91 8.12 8.47 8.98 9.47 $.01 8.65 :
g 48-: 10.00 10.24 8.81 7.90 8.10 5.34 10.24 10.36 9.56 11.03 :
£ 47-: 11.78 12.79 10.76 9.43 6.76 7.56 10.22 10.26 10.61 11.00 :
; 46-: 12.23 12.00 10.40 0.42 6.75 7.56 7.77 12.05 14.78 15.32 :
g 45-: 12.20 12.96 13.05 11.38 12.40 12.73 13.10 13.82 14.29 -1.00 :
) 44-: ~1.00 -1.00 13.04 14.311 15.21 15.62 16.07 -1.00 -1.00 -1.00 :
43-: -1.00 -1.00 -1.00 14.12 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 :
42~: -1.00 -1.90 -1.00 -1.060 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
41-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 s

4 %

FIIREIIRISR s TR R IIEERELILIILSSSLLRRIIITARLRINLLLLILLS
‘ ' ' ' ! ! ! ] ] ]
73 71 69 67 (1 €3 61 59 §7 12

LONGITUDE (DEG.)
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Table 28

SEESXEELEENESXRAERESARAN LS IXXLARXREARXXXABEZIAXLITEXAEXSELEALRLILIXXLLEAARES

4 t Satellite located st 100.0 deg long; Freqt! 30.8 GHs 2

T ATT. TABLE £ Site diversity: N ; site seperation dist. » 0.0 kma 2

x | Baseline to path anglec 0.0 deg %

IISXTLLLLEIRXAREE  Percentuge of year that values are exceeded: 0.100 b 4

b § Attenuation extresa: Mir, Max = 4.603, 13.156 (dB) 3

] b |

SEXSEEESEEEXXASERXTEXRARELERXLIIBTIXRLSITXTEATEIXIBLEIAXASIILTIXLEISTXLELRRRLS
2SXEXASEETRXEETLESR XL ISR XTEXXXNSSSXLXTLEIRTIXRIZLILASELILTLR AL

b 4 X

55-3 4.60 5.13 S.17 4.66 4.71 5.23 S.30 5.37 5.46 5.56 &

b 4 b 4

£ 6.11 S5.42 5.46 5.19 5.24 S5.82 5.89 5.98 6.290 6.40 2

b § b 4

53-8 7.29 5.54 6.16 5.48 6.09 6.16 6.23 6.89 7.00 6.75 %

b ¢ b 4

£ 6.88 7.31 7.36 6.20 6.26 6.32 7.8 7.106 7.21 .09 2
4
Si-g ?7.88 7.92 7.34 6.24 6.55 6.99 7.8 7?7.18 7.19 7.31
8.80 7.9 6.94 7.39 7.15 7.48 7.57 8.42 7.983 6.92
8.51 7.90 6.93 7.70 7.99 8.48 8.59 9.3% 9.67 9.83
-1.00 ?7.89 6.92 8.01 8.50 8.87 8.97 9.24 8.95 9.1¢
-1.00 -1.00 -1.00 8.42 8.49 9.36 9.48 9.61 11.38 11.57

4
4
¢
b 4
b
4
4
-1.00 -1.00 -1.00 -1.00 B8.99 9.71 9.82 9.96 11.37 11.54 2
b 4
 §
b ¢
4
4
4
3
b 4
4

MOC4ra~4Dr
-
L -]
t

-1.00 -1.00 -1.00 -1.00 .93 10.26 10.39 10.44 11.37 11.56
-1.00 -1.00 -1.00 -1.00 10.82 10.93 11.06 10.76 11.38 11.56
-1.00 -1.00 -1.00 -1.00 12.85 12.99 11.07 11.22 11.38 -1.00
~1.00 -1.00 -1.00 ~1.90 -1.00 13.00 13.16 -1.00 -1.00 -1.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00

llllf!!tl!f!!lll’llllt!!!lllttlll!llllll!t!ll!llll!lllllll!lll

93 90 89 ;7 ;s ;3 ;: % 7 ;s

LONGITUDE (DEG.)

- MO~

-
-
1
T X I I XXX XX KR KX N KR K N B J
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Table 29

FESEEERE RS RR RS I XSRS IXRIRXRLSXXLELAXNALBISARLIELEIRAXXEIRRIXALIRILRNRRRLL

t Satellite located st 100.0 deg long; Freq: 30.0 GHs 3
X ATT. TABLE ¥ Site diversity: N ; site seperation dist. ¢« 0.0 ke X
X x Baseline Lo path angle 6.0 deg 2
ESIXXLLLXIREXALE  Parcentage of year that values are exceedeod: 0.190 z
L Attenuation extrema: Mia, Max = 4.124, 9.331 (dB) %

4

:lttltxlX!tlxttxlt!ttt!lllllttll!tlltl!xtt!ll!!lttl!llltt!l!l!llll!!ll!!
EEEEXSEEEXSLEERLEEEXERESXAXEIIAXLLLERTERIEIITTIRLSZSRISILRRXTL XX

55-: 7.18 6.87 6.22 6.19 6.17? S5.52 5.74 6.08 6.09 5.39 :
6.9 6.84 6.41 S.8¢ 5.78 6.12 6.12 6.12 5.59 §5.51
6.49 6.44 6.9 S5.78 S5.76 6.31 6.85 6.85 6.8 7.26
5.26 6.42 6.3? S5.77 S5.74 6.84 6.83 7.34 7.35 7.18
4.90 5.55 5.52 5.49 5.49 6.56 7.6 7.55 ?.56 7.85
4.12 4.85 S5.40 S.48 5.48 6.16 6.84 7.12 9.33 8.93

4.62 4.29 5.03 5.47 4,87 5.38 6.83 8.57 8.88 8.92

MOCA~~Dr
»
©
!

48-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

; 46-% -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~-1.00
g 45-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
) 44-3 -1.00 -1.00 -1.00 -1.09 -1.00 -1.00 -1.00 -1.900 -1.00 -1.00

»
w
[

-1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00
-1.00 -1.00 -1.00 -1.900 -1.00 -1.00 -1.00 -1.08 -1.00 -1.00
0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00
!llfltll!?tllllflll!l?ltlllf!lttl?l!tt!fllltlf!ll!lf!!lllf!l!

113 111 109 3107 195 103 1et 99 97 9§
LONGITUDE (DEG.)

» »
n -~
U [
B0 0 04 50 D6 00 B4 20 08 30 34 90 P6 S8 D0 BE 00 D6 D0 08 DE 26 DG 26 6 M B8 4 08 P

»
-
U
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X
X
X
X
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Table 30

ll!ltltlllllll!ttll!!lllllllllllllllll!llll!!lxll!ll!lll‘llllltlll!l!l!l

3 Satellile located at 100.0 deg long; Freq: 30.0 GHz X
t ATT. TABLE £ Site diversityt N ; site seperation dist. = 6.0 ke 2
L4 3 Baseline Lo path angle 0.0 deg %
E3EXTLTTLLLX222X  Percentage of year Lhatl values are excesded: 0.100 X
3 Attenuation extresa: Mia, Max *« 2.546, 6.967 (dB) =
3 b 4
IEEETZTILLLERRSEEREER AT IXRLESEXALESIZEXREEXRSERIEASLIREETILRXXEBLRXLILEILS

IS2XSXSTLLRTIIIRZTBLEXLERRRLILBSXRALEEIXXRXE AR EIXINILSRLRLL2X

S5-3 -1.00 -1.00 -1.08 3.21 2.98 3.27 4.35 4.86 4.48 5.97 1
S4-% <1.00 -1.00 -1.00 -1.00 2.74 .33 4.12 4.52 6.01 6.97 3
53-% 1.00 -1.08 -1.00 -1.08 -1.00 -1.00 3.89 4.82 5.99 6.94 3
52-% -1.00 -1.00 -1.00 -1.00 -1.00 -1.08 2.63 4.81 4.44 .67 5

L S1-% -1.00 -1.00 -1.08 -1.00 -1.08 -1.00 2.62 2.59 4.74 4.17 %
T 502 -1.90 -1.00 -1.68 -1.08 -1.00 -1.08 -1.08 2.S8 2.55 4.67 1
T aD-1 <1.00 -1.00 -1.06 -1.00 -1.00 4.28 -1.06 2.60 2.65 3.72
D 481 <1.00 -1.00 <1.00 -1.00 -1.00 ~1.00 -1.00 ~1.00 -1.00 -1.00 3
E  47-% 1.00 1,00 <1.08 <1.00 -1.00 -1.00 -1.00 ~1.06 -1.00 -1.00 1
D 465 <1.08 -1.08 <1.00 -1.00 -1.00 -1.00 -1.00 -1.06 ~1.00 -1.00 ;
€ 45-% -1.00 -1.00 -1.00 <1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00
} 443 <1.00 -1.00 ~1.00 -1.00 -1.00 -1.0¢ 1.00 <1.00 -1.00 -1.00 1
43-3 <1.00 <1.00 1.0 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.08 1
427 -1.00 <1.00 -1.00 -1.06 -1.00 -1.00 ~1.00 ~1.00 -1.00 -1.00 3
A1-1 9.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 3
:ttltl!lltl!tltttttltttttlxtlttltlttltttlxtllxt!xt!tttxtlllttt:

133 13! 129 187 135 133 131 119 M? !l‘
LONGITUDE (DEG.)
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Table 31

SEXSLISXERTRNSEENESEZRRREIREXRRESLSRRIRAALASETLAXLETLLRRELBXRERILTSLR XS
4 2 Setellite located at 100.0 deg long; Freqt 30.0 GHg 2
S8 ATT. TABLE 3 Site diversityt N ; site seperation dist. = 0.0 ke
3 3 Basaline Lo path angles 0.0 deg 3
EEEEXXILLLTL22XE  Parcentage of year that values are excesded: 0.1080 3
b § Attenvation extremat Min, Max = 1.627, 5.874 (dB) 3
:!ll!lt!!lttl!llllllltlllllt!t!!lll!ll!lttlt!llllll‘l!lllltttlllllllll!:
IXLEIXEIEAXXSLLXRSESTRXSSIRXZZSRIZRLEBETLEIBESXRAXTIRLELR LRI RS
70-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :

~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.06 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
~1.90 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
1.63 1.65 -1.086 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
2.14 2.00 2.04 1.69 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
3.18 2.58 2.66 2.05 1.71 2.14 -1.00 -1.00 -1.00 -1.00
3.55 3.60 3.29 2.33 2.3% 2.74 2.51 -1.00 -1.00 -1.00

60-: 4.22 J3.92 3.2 2.99 3.01 4.30 3.94 2.55 -1.00 -1.00
59-: 4.19 4.48 3.77 .29 4.17 4.26 4.47 4.39 4.52 -1.00
58-: 4.38 5.17 4.83 4.48 4.31 4.79 4.95 4.28 5.01 -1.00

b §
$7-2 5.06 4.72 S5.11 4.7% 4.99 5.26 $.38 5.52 5.45 5.61

t
ss-: 5.08 5.16 5.40 5.21 5.70 5.60 5.63 5.77 5.71 .87
BEEEXRREEERTITREI LSS SERLRRALSITILLLRERRSERTTRRSLANLALISIRS
] ] ] ] 1 ! ] ' ¢ 1
81 79 kA % k) 7" 69 [ ¥4 [ 4 [ &)

LONGITUDE (DEQ.)

PO~ MOCAm-ADr
[ g a 6 6 6 o 06 o0
- w & 0 'li ~ ? ?
J | | [ 1 |
00 00 06 00 50 00 00 00 0 P B4 26 D¢ 26 B4 ¢ b8 M

- e

L
4
3
 §
b 4
 $
]
|
p 3
]
 J
 J
4
4
4
X
4
4
b 4
4
4
4
 §
3
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Table 32

SESXEERLARRIRAILSRSRIR ISR RRLEERSLESRRXSSIREASLSSSXSTISEERISERLXZLESRXES
z t Sstellite locsted at 100.0 deg long; Freqt 0.0 GHs 3
X ATT, TABLE £t Site diverasilyt N ; asite seperastion dist. * 0.0 kn 3
x 3 Baseline Lo path angles 0.0 deg ¢
S233531328383388  Percentage of year Lhal values are exceeded: 0.100 3
| Attenuation extresat Miz, Max = 1.143, 5.607 (dB) £
3

b §
SEEESEXXSARTLILRRSESRILIEETSILIRLTIEITZXLIIEITZLLEELIXIIITLELLEXIRLLRRSS
EESXENSBRTXLEBIRNBIILLLATSLLEESZLSIERLILLILSSSRAXBIIILREERX2LLESS
4
70-3 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

b
69-1 -1.00 -1.00 -1.08 1.17 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
3

68-2 1.44 1.14 1.44 1.15 1.15 1.16 -1.00 -1.00 -1.00 -1.00

67-: 1.56 1.56 1.57 1.26 1.27 1.28 -1.00 -1.00 -1.00 -1.00
L 66-: 2.03 1.75 1.7 1.42 1.77 1.44 -1.00 -1.08 -1.00 -1.00
: 65-: 2.18 2.18 2.19 1.90 1.91 1.92 1.87? 1.59 -1.60 -1.00
; 64-: 2.28 2.28 2.59 2.44 2.46 2.47 2.07 1.57 1.58 1.8
g 63-: 2.71 2.43 3.00 3.02 3.03 J.05 2.59 3.10 2.64 2.87
£ ‘2-: 3.01 2.71 3.3¢ 2.98 3.31 3.33 3.38 3.3% 2.9¢ 2.g4

61-: 2.65 2.98 3.33 3.26 3.68 3.7 3.32 2I.35 3.38 3.42

OMO ~

4
60-3 2.38 2.76 3.62 3.63 3.65 3.67 3.9 3I.73 3.3 3.81
4

$9-2 3.26 3.07 3.60 3.61 3.96 3.98 4.01 4.05 4.09 4.13

S8-% J.24 3.24 3.24 4.830 3.60 3.62 23.64 4.02 4.06 4.70
b J

57-2 5.11 5.11 4.88 3.23 3.25 4.04 4.85 4.89 4.94 S5.00
s

$56-% 5.9 4.59 5.00 S5.11 4.13 4.51 4.64 5.8%1 4.9¢8 §5.02
s

SSSEXIXSLELELSSLRRRLRRSSIESLLTITILSSILLTLLEEASESLISIXR I EERELS
' ' ' 1 1 ' ' ! ! )

[

4
2
4
]
b |
]
 d
3
 J
|
3
b 4
 J
|
X
4
|
4

101 99 07 oS 93 91 89 87 ss (%]
LOMGITUDE (DEG.)
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Table 33

IEEREE NS SRR SN ER RIS RSN REEE XXX EREXNSLIBRLXALTERREAITIIXLRRLLERLXX

X X Satellite located at 100.0 deg long; Freq: 30.0 GHz &
§ ATT. TABLE 1t Site diversityt N ; site seperation dist. = 0.0 ke 2
3 t Baseline Yo path angle §.0 deg 2
SEX3FTLTBIXXLIES  Percentage of year that values are excesded: 0.100 3
3 Attenuation extremat Min, Max = 1.438, 6.185 (dD) 2
:ltll!lttl!ttl!!lllllllt!llttl!!ll!!ltlllltll!l!lttt!lttltl!lttlt!ltt!t:

EEESEEEREREX ISR SEXIESEIXXRRAIRRAREERIIXLRLISNLERERTRLERLRALSX

70-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.090 -1.00 -1.00 ~1.00 -1.00 :

R 59-: 2.1 2.11 2.08 2.95 2.03 2.1 -1.00 1.74 -1.00 -1.00 :
68-: 2.31 2.5 2.47 2.43 2.18 2.16 2.14 .70 1.70 1.44 :
57-: 2.80 2.7 2.71 2.67 2.49 2.38 2.36 2.22 1.96 1.95 :

: L 65-: 2.97 3.16 3.12 3.6& 2.81 2.54 2.52 2.51 2.23 =2.2:2 :

: GS-: 3.32 3.27 3.22 3.18 2.77 2.89 @2.62 2.60 2.59 2.18 :
: 84-: 3.74 3.68 3.63 3.59 3.10 3.30 2.83 2.57 2.56 2.5% :
g 63-: 3.91 3.35 3.79 3.54 3.50 3.47 3.23 2.98 2.72 2.1 :
€ sa-: 3.81 3.7 3.70 3.47 3.67 3.40 3.41 3.18 2.94 3.0 :
; 61-: 3.94 3.45 3.50 3.45 3.42 3.39 3.34 3.13 3.12 2.9¢ :
: 60-: 3.95 3.89 3.70 4.20 4.16 3.36 3.33 3.32 J.46 3.e8 :
}S9-1 4.01 4.08 3.98 4.34 4.30 3.79 3.93 4.17 3.28 3.27 %
58-: 3.96 4.13 3.89 4.86 4.81 4.67 4.6) 4.61 4.16 4.32 :
57-: 4.16 4.43 4.38 4.79 4.75 4.71 4.67 4.65 S5.13 65.12 :
SG-E 4.36 4.51 4.82 4.46 5.94 5.89 6.19 6.16 6.4 8.12 ;
4 3

SESEEXBEEIXREEEREESLXT LSS ESXTRLRLLTLAXILIRXARLLSSLLSLTRRLS
' ! [ ' ' !

12t 119 117 115 113 111 169 107 106 103
LONGITUDE (DEG.)
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Table 34

XSS EEEEELITRESSRRS SRR EXEENSAESSESXNARSLSERRSSRLIXILASSXRSARIRETARRX

3
3

5 Setellite located 2t 100.0 deg long; Freq! 30.0 GNs
. TABLE 3 Site diversitly! N ; asite ssperstion dist. = 6.0 ke
Baseline to path angles 0.6 deg

AtLtenuation extremat! Mia, Max = 2.199, 4.033 (d®)

L

b 4

s b
EESLTXER33235288  Percentage of year Lhat .alues are excesded: 0.100 L §
 §

|

b 4

SXESEEEETELERELRXXNESELTISTASSSSELIEIIXRLLELSXEXLLLIRXIXLRINTIZETRRARESSS

MOCA~~ADr

- HMO~

o [
-3 ? [ ]
' I

o0

60-3 -1.00 -1.06 -1.00 3.68 3.58 3.49 3.4¢ 3.33 3.26 3.63

|
|
|
b ¢
4
7-% ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 3.32 3.42 3.08 3.89
4
3
4
4

SEXRRRREENSELIRLLLISXSELRSXXSERERATEALEARXILEITRIRNZIITRRIZIRIXLER

70-: -1.900 -1.00 -1.00 -1.00 -1.00 -1.30 -1.00 -1.00 -1.00 -1.00 H

: 3.90 3.74 3.59 3.46 3.35 3.25 3.16 3.08 3.01 2.19 .
: 3.77 3.62 3J3.49 3.37 3.26 3.17 3.08 3.01 2.94 2.35

: 3.67 3.52 3.40 3.29 3.19 3.39 3.30 3.22 13.15 2.85
—: 3.58 3.44 3.6% 3.52 3J.42 3.32 3.23 3.16 3.09 3.83 )
: -1.080 3.37 3.57 3.45 3.35 3.52 3.43 3.3s 2J3.28 3.22

: -1.00 3.31 3.32 3.67 3.56 3.71 3.61 3.53 3.63 23.56

: -1.00 3.2 3.27 23.16 3.7 3.88 3.78 23.69 3.79 3.72

: -1.00 -1.00 3.46 3.36 23.66 4.03 3.93 3.8 3.77 3.7

3
-3 ~1.00 -1.00 J.84 3.72 3.62 3.53 2J3.89 3.8 23.73 13.834

~1.00 -1.00 -1.00 -1.00 3.54 23.45 3.37 23.30 3.40 1.65
-1.00 -1.00 -1.00 -1.00 -1.00 3.43 3.3 3.27 3.38 3.7

~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 3.40 3.20 3.54
e i S L e L et Tt I
141 139 157 1385 153 151 159 127 155 153
LONGITUDE (DEG.)

| 4
3
4
b ]
4
b 4
3
3
 §
4
4
b J
b ]
4
g
3
g
4
3
3
3
s




Table 35

IR EIXREERAEEXRTSEXREETSRESRRXERTRXEEREANILERISRXERLEILRXRLRRRXRARERIR
] 5 Satellite located at 100.0 deg long; Freq: 44.0 GHz 3
T ATT., TABLE ¥ Site diversily: N ; site seperstion dist. = 0.0 ka 2
3 b Baseline to path angles 0.0 deg X
IEXIITXXLXAXLLEE Porcontage of year Lhat values sre exceeded: 0.500 3
t Attenustion extrema! Min, Max = 2.078, 11.232 (dB) 3
b 4 4
SXSEITLIRRLTISIETLISRXISLTLRISSATRALEREXLELTIXATAABILIEEXBESRTIXXEXLRXRE I XXX

SIEXLSLTTXBERLXELBILTLSIRARSSISAXIXLELLXLIZILEIRLEETSRESLS TR LLRXX
¢ 4
55-3 4.14 4.50 4.61 4.72 4.75 4.53 4.67 -1.00 -1.00 -1.00

n
>
(]

4.94 4.73 4.84 4.96 4.91 4.80 4.95 4.830 -1.00 -1.00
4.77 S5.62 5.13 S.26 S5.15 S.21 S5.11 S.08 -1.00 -1.00
5.16 5.20 5.31 S5.08 5.37 5.53 S5.44 5.34 2.08 -1.00
5.23 4.85 4.96 5.49 5.19 S.50 5.67 5.68 4.29 -1.00
5.54 5.38 5.50 5.57 S5.89 S5.95 §5.81 6.1¢ 6.31 6.55
$.28 6.39 5.59 5.90 6.06 6.31 6.67 7.2 6.74 6.52
7.23 7.47 6.48 5.89 6.04 4.17 7.50 .60 7.10 8.10

adNon N n
R
t

MOC 4= -4D
» »
0 o
U )
LE X X R X XXX XXX ERZEEEN NN X8 B KX X

47- 8.38 9.04 7.72 6.91 S5.14 5.6%9 7.49 ?7.54 7.30 8.08
; 46- 8.66 8.54 7.52 6.90 5.13 §5.69 5.85 8.70 10.49 10.87
E 45- 8.64 8.53 9.22 8.17 8.85 9.09 9.35 $.84 10.17 -1.00
) 44-3 -1.00 -1.9¢ 9.22 9.92 10.63 10.92 11.23 -1.00 -1.00 -1.00

»
[~
)

~1.90 -1.00 -1.00 9.92 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
“1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
t!!!fll!tlft!lttf!lll!fl!tttf!t!!lf!!lilflltl!’lltlt?!lllt?ll!

73 71 69 67 65 63 61 59 §7 s§
LONGITUDE (DEG.)

S
- N
[ )
»

b
%
b
3
4
4
4
4
 J
b J
4
b J
4
b 4
b
X
4
b
b 4
X
g
4
g
4
4
X
4
4
4




SEXSEXETATSTXILLEXSTRERERXARLSETREEEIXXRESEBLXAEERER I XSS XTXALERELEEEXX
Freq: 44.0 GHsz
0.0 ke

4
%

TEXXXECHLELAXTRS
4

4

100

Table 36

§ Satellite located st 100.0 deg long;

Percentage of
Attenuation extiresa!

T AYTT. TABLE £ Site diversityt N ; sile seperstion dist. =
3

Bassline o path angle-

Ain,

Rax =

3.57,

9.0 deg

ear theat values ars excesded:!: 0.500
9.193 d»)

EERXRTEAARAIIBTSAREEXSILIBRRRXISXEEREIREAXSLEILSXXERLSTXRSERXBLLTNRTERXX

]
$5-x

() n

? »
'

B0 00 00 0t 24 2t 00 20 B M0

MOC A 9Drr
»
o
\

-e MO~

3.87 3.94
4.60 4.13
5.39 4.22
5.12 S5.40
5.78 5.81
6.38 5.80
6.19 S5.79
-1.00 5,78
-1.00 -1.00
-1.00 -1.00
-1.90 -1.00
~1.0¢ -1.90
-1.00 -1.00
-1.00 -1.00
.00 0.00

83 91

3.97
4.16
4.64
5.44
5.43
S.16
$.15
5.15
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
9.00

3.62
3.98
4.18
4.67
4.69
5.46
5.67
5.87
6.14
~1.00
-1.00
-1.00
-1.00
-1.00
.00

87

LONGITUDE (DEG.)

3.65
4.02
4.60
4.7t
4.91
$.31
5.86
6.20
6.19
6.52
7.12
7.7
8.93
-1.00
.00

8%

4.02
4.42
4.65
4.76
5.21
5.53
6.19
6.44
6.77
6.99
?7.38
?7.78
8.07
9.09
.00

23

4.07
4.48
4.7
5.22
5.27
5.60
6.27
6.52
6.85
7.7
7.43
7.87
7.88
9.19
0.00

L })

4.13
4.54
5.16
5.29
5.3
6.17
6.80
6.70
6.94
7.17
7.48
7.68
7.98
-1.00
0.00

7

4.20
4.76
5.24
5.38
5.38
.88
6.99
6.52
.09
8.09
.09
8.09
8.10
-1.00
0.00

77

LEXTXRTASEALIISSEBIRTALELSARLIXSRLRRZASILILTBELRIALELSXSRITRNERLLX
]

4.27 2

4.84
5.08
5.1
5.45
5.19
?.11
6.63
8.23
8.a1
8.22
8.22
-1.00
-1.00
.00

EEREEERAIXERASARILSIRRIRILSIXILISLLLTLIREIBIRLLARSXXRIRESERERALL
[} 1 ! | ] ' [} [} ' L]

s

X
4
4
2
4
b 4
b
 J
b
3
b 4
b J
]
4
4
3
]
 §
3
 J
4
 J
]
 J
]
4
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Table 37

SEXSESXEEXRLSRESERXIIEXEREEERAT XL SLEXRRLSELEZRELEE XXX EIRXILBXBLLLEXE
¢ £ Setellite located at 100.0 deg long; Freq: 44.0 GHz X
g8 ATT. TABLE t Site diversity: N ; site seperation dist. » 0.0 km X
L Baseline Lo path angle- 0.0 dog
ltxt!!llx!!tlxtt Perceatage of year thal values are excesded: 0.500 b 4
X Attenuation extresat fMin, fMax » 3.237, 6.714 (dB) x
:lxx!!tlxxtt!!l!llt!l!!!!lll!lllltlltll!lltllll!llt!!lt!l!lll!tl’lltl!l:
ELELERSEBAERSEBEBASTETRASEALBALRIRRTLLLLRNELLLIXXLEEXLLELXLRRE2S

55—: 5.33 5.12 4.68 4.66 4.64 4.20 4.35 4.58 4.59 4.1 3

: S.14 S5.18 4.81 4.39 4.37 4.61 4.60 4.60 4.18 4.19

: 4.86 4.82 4.79 4.38 4.36 4.73 5.09 5.09 S65.10 S5.37
sa-: 4.0) 4.81 4.78 4.36 4.35 5.08 5.08 S5.42 5.42 5.26
: 3.78 4.22 4.20 4.17 4.17 4.90 5.23 S5.88 6.%6¢ S.75

: 3.24 J3.74 4.11 4.17 4.16 4.62 5.08 5.27 6.71 6.46

: 3.59 3.35 3.86 4.16 3.75 4.44 S5.07 6.22 6.42 6.45
48-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~-1.00 -1.00 -1.00 -1.00
47-: =1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
46~: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
45-3 -1.00 -1.00 -1.06 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00
43—: ~1.00 -1.00 -1.00 -1.00 -1.69 -1.00 -1.00 -1.00 -1.00 -1.00
42-: “1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
4l~: .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
:!ttltltt!l!l3!38!!!!!!!!!!!!!3!!lllltll!!lllt!lllllltllll!lll

113 (11 169 107 1es 103 101 89 97 o5

LONGITUDE (DEG.)

MOC 4r-4Dr
»
[ -]
1
[

oMo~
”

-
»
»

[
”»

b §
3
3
3
 d
4
3
]
 J
b |
3
b J
3
3
 J
3
4
 J
8
L 4
L4
3
 J
3
 §
L §
L
3
4
L4




EESSXIREXSITRELARSLRTSITRXSIEAISIEXABILBLSRRSEIERXEXIERTIXXSERRARALTRXEEX2RX
Freq: 44.0 GHsz
0.0 ke

b33 2323338820823

4
%
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Table 38

2 Satellite located at 100.0 deg long;

Percentage of

Attenuation ex

remat

Rin,

2.104,

ATT. TABLE =z Site diveraity: N ; aite seperation dist. *
L § Basetine Lo path anglee

0.6 deg
esr thal valuss are excesded: 0.500

5.191 (dB)

SXSTEIATSEXIISXLSSAITSERRLSIRASEESRRRELETREALEXTRLERELXAXRIXRLXLEERXEENX

MOC 44D

oMo ~

-~ e

SEXLERITXIEXRISEXRASEXIRLTIIEXSILBAXTRLESXXARILELIEREITITLEEEXRLLX

3

§5-% -1.00
4

S4-3 -1.00
b ¢

53-3 -1.00
3

52-3 -1.00
b 4

Si-3 -1.960
b 4

50-2 -1.00
b 4

49-3 -1.00
4

48-3 -1.00
4

47-3 -1.00

46-2 -1.00
4

45-3 -1.00

44-% -1.00
4

43-2 -1.00
 §

42-2 -1.90
 }

41-3 0.00

EEXEESFERRRTAARLILLLILLTLLLITILILLRLLLREISLLTELEXIAXLIRRS LSS
' l ' ' ' ' ' ' ' '

133

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
-1.90
~1.00
-1.00

.00

131

-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

0.00

129

2.62
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00
-1.00

0.00

127

2.39

2.26
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.08
-1.00
-1.90
-1.00
-1.00

.00

12s

2.6S

4.10
-1.00
-1.00
-1.00
-1.00

3.38
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

.00

123

3.42
3.26
3.09
2.17
2.1?
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
.00

121

LONGITUDE (DEG.)

3.7?
3.53
3.74
3.73
2.14
2.13
2.1%
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~-1.00
0.00

3.50
4.58
4.53
3.46
3.67
2.11
a2.10
-1.08
-1.00
-1.00
-1.00
~1.00
~-1.00
-1.00
e.00

117

4.52
5.19
5.17
4.31
3.27
3.63
2.95
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
~-1.00
0.00

11§

¢
3
3
]
 §
 J
b
b §
4
]
b J
4
]
4
¢
3
]
4
%
|
4
4
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Table 39

BB ERESEREARXEERIARSIINSLARTLSXARESLALTRASRTALXRLE XXX SR LLLLSREEEIREES
3 & Satellite localted st 100.0 deg long; Freq: 44.0 CHz X
L ATT. TABLE I Site diversity: N ; site seperation dist. » 0.0 ke &
3 T Baseline to path angle= 0.6 deg X
IXTTXAIXRTLLLLAE  Percentage of year that values are sxceeded: 0.500 3
3z Attenuation extremat Min, Max = 1.423, 4.569 (dB) 3
b 4

4
SEEETAEBAEXEXISESXEELERLEXZRELILAESERIXBRES ARSI TEXASLEIXRXRELLXLERSR2S
IXEXXXXISXBXLRLBXIEIRRLEIEXRSRLRARRERLRIASEABASSLELLNXLATEXLERXX
X 3

70-3% -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

o
?

on
-]
[
[ Z X XXX R X ENENEEE X N EXEREENRSEZXX.]

~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -~1.00
-1.69 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
-1.00 -1.00 -1.00 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00
-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

1.42 1.45 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00

o n
®o N
U ]

MOC A= Dr
[
>
t

63- 1.81 1.71 1.74 1.48 -1.06 -1.00 -1.00 -1.00 -1.00 -1.00
62-
; 61-3 2.86 2.9¢ 2.67 1.97 2.01 2.29 2.12 -1.00 -1.00 -1.00
g 60- 3.34 3.13 2.65 R.46 2.48 3.42 23.17 2.15 -1.00 -1.00
; §9- 3.31 3.52 3.e2 2.67 3.32 3.39 3.5 3.50 3.60 -1.00

o
e

3.44 4.00 3.77 3.53 3.41 3.77 3.89 3.84 3.95 -1.00
3.91 3.68 3.96 3.72 3.89 4.09 4.18 4.29 4.25 4.38
S6-X 3.93 3.98 4.16 4.03 4.38 4.26 4.35 4.46 4.43 4.56
:ttlflxttxxltlxlf!tl!lxtt!tllttltlltttttlt!tttttlxtlxxtt:t!tll
81 ;9 77 ;s ;3 ;x éa ;7 és é:

LONGITUDE (DEG.)

[}
-3
+

4
4
4
4
X
z
4
 J
p 3
p J
4
X
2.59 2.15 2.21 1.76 1.49 1.83 -1.00 -1.00 -1.00 -1.00
]
]
2
L
 J
L §
L §
 J
 J
4
4
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Table 40

SESEEEESRREERREERTASINENLERLIT SRR SLIRSLEARIRERSERIRAXEBLIXXTILILXTLLIXAX
2 Satellite located at (906.0 deg long;
2 Site diversityt N ; site seperation dist. -

1333233228382 2%

b 4

SIEXEEEALETIREEEEAREEIXESSXRESNEXSTERRXSXBRESRELLLZIXIRLILALXLLEBARLRLRX

MOCA=~ADr

oMo ~

-

ATT. TABLE

b 4
8 Percentage of
Attenuation ex

Bassiine Lo path angler-

resal

Min,

1.03

ear that values are excesded: 0.508

Freqt 44.0 CMz
6.0 km
0.0 deg
7, 4.272 dD)

EESEXTLTRESLISRRRESRRRLSEAXNSE RIS RESEERILRREXRBLIIXSL LN XRLXR

b 4

70-t -1.900
x

€9-3 -1.00

1.27
1.37
1.73
1.84
1.94
2.23

2.18
2.3%
a2.62

L)
[ J
\

2.61

N
-
U

3.92

[T
o
U

4

b 4

4

} 4

4

4

4

X

4

3

3

62-3 2.45

b

3

3

3

4

4

4

 §

4

b 4

£ 4.11
4
|

-1.00
-1.90
1.04
1.37
1.51
1.84
1.91
2.02
2.23
2.42
e.26
2.49
2.61
3.92
3.56

-1.00
-1.00
1.27
1.37
1.52
1.85
2.15
2.49
2.70
2.68
2.89
2.87
2.61
3.55
3.91

-1.00
1.07
1.04
1.13
1.36
1.63
2.04
2.46
2.43
2.83
2.89
2.87
3.7
2.60
3.92

-1.00 -1.00

-1.00 -1.00

1.08
1.14
1.83
1.63
2.08
2.47
2.87
2.93
2.91
3.13
2.87
2.61
3.24

1.05
1.14
1.27
1.64
2.06
2.48
2.68
2.95
2.92
.14
2.88
3.18
3.58

-1.00
-1.00
-1.00
-1.00
-1.00
1.38
1.76
2.15
2.70
2.67
2.94
3.17
2.98
3.7
3.6¢

-1.00
~-1.00
-1.00
-1.00
~1.00
1.39
1.37
2.52
2.73
2.70
2.97
3.19
3.17
3.78
4.27

-1.00
~1.00
-1.00
-1.00
~1.00
-1.00
1.39
2.19
2.38
2.73
2.7
3.a3
3.20
3.82
3.83

X
-1.00 x
b ¢

-1.00 2
4

~1.00 x
~1.00 %
X

-1.00 12
b 4

-1.00 2
4

1.40 2

2z

2.22 3

3

2.19 3

2.76 %

4

3.04 2

3

3.26 %

4

3.66 3

b4

3.86 3

]

3.88 ¢

4

ZEEZTIISSLITILIRTSESAATLILSILTLITELLASTLILXTSLIEBLILLIRRTINIRLS
) ] 1 ] ' ' ' ] ' ]

101

97

9

91

LONGITUDE (DEG.)

87

83

X
X
X
X
z
4
b
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Table 41

EXXEXERERLXNEREAXTRAELLLLIEALLLIXXSSESITALEESSERXXEREREXXLTRRRLZL XL LILL

x t Sstellite located st 100.0 deg long; Freqt 44.0 GHs x
X ATT. TABLE I Site diversityt N ; site seperation dist. * ¢.0 km X
3 z Baseline to path aagle~ 0.0 deg x

EESXTALLXLEX5228  Percentage of year that velues are excesded: $.500 x
] Attenuation extremsas Min, Max = 1.274, 4.665 (dB) x
:t!ttl!!l!llltll!ttlllltllllll8l!!tlll!lllltllllllllll’!’!l3!3!'!!‘3!!!:
XEESXXERETEEEEXRRLALXRRAL SRR L SR XL ELRILLLLIRLSLEITRLSIASILSS

70-: -1.00 -1.00 -1.060 -1.00 -1.00 -1.00 -1.60 -1.00 -1.00 -1.00 :
1.85 1.82 1.79 1.76 1.74 1.72 -1.00 1.52 -1.00 -1.00
1.96 2.11 2.08 2.05 1.8 1.84 1.82 1.48 1.48 1.27
2.33 2.29 2.26 2.23 2.2 2.00 1.99 1.88 1.68 1.67
2.46 2.59 2.55 @2.52 2.33 2.12 2.10 2.09 1.3% 1.88
2.71 2.66 2.63 2.59 2.239 2.37 2.17 2.16 2.1 1.8%
3.801 2.96 2.92 2.88%8 2.53 2.67 2.32 2.13 @2.12 2.1
3.12 3.08 3.03 2.85 2.82 2.79 2.62 2.43 2.24 e.23
3.05 3.00 2.96 2.79 2.93 2.74 2.74 2.57 2.49 2.45
3.14 2.79 2.81 2.78 2.75 2.73 2.69 2.54 2.83 2.37
3.15 3.16 2.95 23.31 3.28 2.70 2.68 2.67 2.77 2.5¢
3.19 3.23 3.10 3.41 3.37 3.01 3.11 3.28 2.64 2.63
3.14 3.26 3.09 23.76 3.73 J.62 2J.60 3.58 3.27 3.38
3.29 3.47 3.43 23.72 23.68 23.65 3.63 3.66 3.94 3.9)

56-% 3.43 3.53 3.74 3.48 4.50 4.46 4.66 4.649 4.62 4.61

OMS~ MOCA~4Dr

o 6 6o 6o 6 o o o o

T ROTERIEE
U U |

-.
n a n o
ORI AR
(X XX X E AKX R X X XX E AR XN N B KN N N N I

2
3
4
b
2
} 4
2
3
3
b 3
 §
b d
]
2
b 3
3
b
 §
b J
4
b
b ¢
b §
b J
b
4
b §
4

3
XX ELSE L LSRR ESLL SRR SR ATRRRSSRLRREERRERRRERRRBRRTEITLRLS
' ' ! ] ' ] ' ! ] ]

121 119 117 115 113 111 19 107 165 103
LONGITUDE (DEG.)
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Table 42

l!l!lltlll!llttlttllttl!ll!lt!!lllltl!‘l!!ll!l!ll‘l!!l!ll!llt’ll!!ll!!l!

X Satellite located st 100.0 deg long; Froql 44.0 GHz 3
l ATT. TABLE 2 Site diversityt N ; site seperation dist. 9.6 ke 3
t z Bsseline Lo petih .a'\o- 0.0 deg
FEXSEAXLLRRLIEXT  Percentage of yesr Lhat velues are exceeded: ¢.500 2
4 Attenustion exiremat Min, Mex « 1.883, 3.283 (dd) x
X
EXCEEREITSEEXRRSLSSNSLISLASERRESIXSIXELIIXRNILELTLIRLSESBIRILXRRNLL RSB ENS

IEXEEXTEXELATIXTIESSRELLXTLBLIRIRLRERXXIBEASIXILLATLLE XS ETTXTLL SRR RS

3
78-%
69-%

L]
* TP

MOCd==~4DdDr
a
»
1

oMo~

-
v
o

1

s
lllllllltt!tllllllll!l‘!t!t!llltlllillt!!l!l!l!lll!lltll(lllll

-1.00
3.2%
3.18
3.96
2.98

-1.90

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

141

-1.00
J.12
3.e2
2.94
2.87
2.81
2.76
2.71

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

-1.00

139

-1.00
3.00
2.91
2.83
3.01
2.8%
2.76
a.Mn
2.8%
3.13

~-1.08

-1.00

-1.00

-1.00

-1.00

137

-1.00
2.89
2.81
2.74
2.91
2.88
3.01
2.63
2.76
3.03
3.00

-1.00

-1.90

-1.00

-1.00

135

-~1.00
2.80
2.72
2.66
2.82
2.77
a.92
3.65
2.99
2.95
2.92
2.89

-1.00

~1.00

-1.00

133

-1.00
2.7
2.64
2.80
2.74
2.89
3.02
.14
3.28
2.87
2.84
2.82
2.7%

-1.00

-1.00

131

-1.00
2.64
2.87
2.73
2.67
2.81
2.94
3.08
3.17
3.13
2.78
2.7%
2.73
2.

-1.00

129

LONGITUDE (DEG.)

-1.00
2.57
2.51
2.68
2.61
2.78
.87
2.99
3.10
3.06
2.
2.69
2.67
&.7?
2.7

xév

-1.00 -1.00

2.51
2.45
2.60
2.55
2.69
2.94
3.06
3.03
.00
2.86
2.7¢
2.74
a.52
2.6t

125

1.88
2.00
2.37
2.50
2.64
2.88
8.99
2.9%
3.07
2.8%
2.94
.02
3.10
2.8%

 §

3
L3
3
L3
4
3
3
3
3
3
 d
 J
4
3
t
3
4
3
)
3
3
4
 §
L 4
 §
L §
4
4
 §
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Table 43

SRASEETEEELS ARSI ESEREREARXLEEAL SRR E LA BZLRSRLRXXETLB AL SRR RSLL22XL
] 2 Satellite located st 100.0 deg long; Freqt 44.0 CHs &
3 ATT. TABLE & Site diversityt N ; site seperstion dist. = 0.0 km &
| Baseline to path anglas 0.0 deg &
ZXXLIXLLXLILIXXEIS  Percentage of year Lhat values are exceeded: 0.100 ]
z Attenvation extrema: Nin, Max = 4.573, 24.716 (dD) 3

TEXXTSEXILEXAXIESSRTSEXTLARLIEESRXLEETXRLEXSAXXLBLXIIXNREEIZRTERLRXEEBERLS
1322023283320 0282 P bbsdddedstttstotsdastistisstosttioetsdsi

4 b §
SS-2 9.12 9.91 10.14 10,39 10.46 9.97 16.28 -1.00 -1.00 -1.00

54-: 10.87 16.41 10.65 10.91 10.81 10.55 10.88 10.56 -1.00 -1.00
53-: 10.49 11.05 11.30 11.57 11.34 11.47 11.24 11.18 -1.00 -1.00
SE-: $1.35 11.44 11.69 11.17 11.83 12.16 11.96 11.76 4.57 -1.00
L Sl-: 11.50 10.67 10.91 12.09 11.42 12.11 12.48 12.50 9.44 -1.00
: SO-: 12.20 11.83 12.09 12.25 12.97 13.09 13.00 13.42 13.89 14.41
% 49-: 11.62 11.85 12.30 123.99 13.32 13.88 14.67 15.45 14.82 14.35
5 4!-2 15.91 16.44 14.27 12.96 13.29 0.18 16.51 16.73 15.62 17.83

47-2 18.43 19.89 16.99 15.20 11.31 12.5) 16.48 16.59 17.16 17.78

(

: 46-3 19.07 18.79 16.55 15.18 11.29 12.51 12.88 19.15 23.09 23.93
L §

¢ 45-: 19.62 18.78 20.29 17.99 19.48 20.00 20.58 21.66 22.39 -1.00

; 44-% -1.00 -1.00 20.28 21.82 23.40 24.02 24.72 ~-1.00 -1.00 -1.00

3% -1.00 -1.00 -1.00 21.82 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
42-3 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
a1 .08 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:xxxfn:zn:fx:::xf::xxx:x:xx:t:sx:xt::xxx:x:::xxx:x::x::ztttt:t
77 69 év és 53 é: éo é? és
LONGITUDE (DEG.)

z
|
b J
b 4
b J
z
]
4
4
4
|
4
S
4
¢
b 4
2
b 4
4
X
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Table 44

ll!l!tl!ltlll!l!l!l!!!l!l!l!l!lill!lllllll!lllllll!l!lllllltlt!llllttl!l
2 Satellite located at 100.0 deg long;

l ATT. TABLE

b

1222333222320 2

b 4

L3322 PE 00222202t et st tbset st sssstdstostisttiintiitty
SXETLXAREIIRILREIRTSSEXRELRIRRSEIIRXILLESXITLRERBAREIERTXRERELLL XX
3

$5-2
2
54-%

48-2

OMOU~ MOCdmA4DdDr
» »
- [
U [}
[ ]

[
»
a

U

SESEEXXISIXLILZLXLILSARISLTIESRLSLSATATLLSARLBEILERLTLELALETRXSS
1 ! ] ) ' 1 ' ' 1

Frcqx 44.0 CHs

X Site diversityt! N ; site seperation dist.
X

Percentage of

AtLtenuation ex

7.86 8.67 8.73

19.12
11.86
11.26
12.71
14.03
13.61
-1.00
-1.600
-1.00
-1.00
-1.00
-1.00
~1.00

.00

93

$.09

9.28
11.89
12.78
12.76
12.74
12.73
-1.00
~1.00
-1.00
-1.00
-1.00
-1.00

.00

9.16
16.21
11.97
11.95
11.38
11.34
11.33
~1.00
~-1.00
-1.00
~1.00
-1.00
-1.00

.00

7.96

8.77

9.20
10.27
10.33
1a.e2
12.48
12.92
13.50
-1.00
~1.00
-1.00
-1.00
-1.00

.00

8?7

LONGITUDE

remat

8.04

8.85
10.12
10.37
10.79
11.67
12.90
13.64
13.63
14.34
15.68
16.93
19.76
-1.00

0.00

Min,

8.85

9.73
10.23
10.48
11.46
12.18
13.63
14.18
14.89
16.38
16.17
17.11
19.97
20.00

.00

83

(DEG.

Rex »=

8.96

9.86
10.36
11.49
11.60
12.33
13.79
14.35
15.07
16.56
16.36
17.31
17.33
20.23

e.00

81
)

Daseline to path nnglo-
ear that values are exceeded: 0.100

0.0 kn
0.0 deg

7.855, 20.230 (dB)

$.09
10.00
11.35
11.65
11.76
13.57
14.96
14.78
15.27
16.77
16.45
16.91
17.56
-1.00

.00

"

9.24
10.48
11.53
11.83
11.8¢
12.88
15.39
14.36
17.81
17.80
17.80
17.80
17.82
-1.00

.00

[
”

»

9.40 x
X
10.6€ x
}
11.18
b {
11.68 3
} 4
12.00 x
X
11.43 x
}
16.65 3
4
14.60 x
X
18.10
b J
18.07 x
4
18.09 &
3
18.09 £
3
-1.00 %
2
-1.00 3
b 4
6.00
]

75
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Table

45

SEXXEEEXSSASSRSZEILXESLIRILEXXSELXXSRLEIENESEISTRASEBALALILALTTLRNLSTRLRE

b ] b
8 ATT, TABPLE
b § b
(263308830082 3¢%

L2EEXXESITLLIISIESAXIRIZTLESIXXXSLBLLEEISARLILSEAREERLTIRSALLLBLREBLRLBE X

MOC 44D

- OIMO ~

ESESSEXRSSEEREERRSERSERESLERREIIEIRLSRERIZLEELXITSRBLLLEBRRRL2L
X

$6-% 11.74
4

S4-2 11.31
4

53-1 10.70
4

sg2-5 8.86
4

S1-% 8.32
 §

50-% 7.12
3

49-3 7.89
z

48-3 -1.00
b

47-3 -1.00
4

46-% -1.00
s

45-3 -1.00
|

44-3 -1.00
&

43-% -1.00
4

42-% -1.00
s

41-% 0.00

EESSSEEBESRXRISAILASEIINLIEISIRSITNXXLLELSLIRSRSRRRTLIXRNLLRRRLS
' i ' ' ) 1 ' 1 t '

113

Attenuation ex

11.27
11.22
10.62
10.59

9.30

8.24

7.37
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

0.00

11

10.30
10.58
10.54
18.51

9.23

9.05

8.5¢
-1.00
-1.00
~1.00
~-1.00
-1.00
-1.00
-1.00

.00

109

Satellite locsted at 100.0 deg long;
Site diversttyt N ; aite seperation diat. «

Baseline to path angle-

reast

10.25 10.21
9.66 9.62
9.63 9.59
$.60 9.56
$.18 9.18
$.17 8.16
9.16 8.25

~1.00 -1.00

-1.00 -1.00

-1.00 -1,00

~1.00 -1.00

-1.00 -1.00

-1.00 -1.90

~1.00 -1.00
.00 0.00

107 105

LONGITUDE

Ain,

9.23
10.14
10.42
11.18
10.78
10.18

8.77
-1.00
~-1.00
-1.00
~-1.00
-1.00
-1.00
-1.00

.00

103

(uc‘

$.57
19.12
11.20
11.17
11.51
11.18
11.16
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00
~-1.00

0.00

101
)

Percentage of !o.r that values are excesdedt

Freqt 44.0 Ghs
0.0 kn

0.100

7.123, 14.776 (dD)

10.08
10.12
11.20
11.92
12.21
11.59
13.68
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

0.00

10.09

9.20
11.21
11.94
12.23
14.78
14.13
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00

.00

97

9.04

9.22
11.8%
11.58
12.66
14.21
14.18
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

.00

X
4
4
4
4
b 4
4
b 4
4
4
4
4
 J
3
]
]
]
3
4
b J
b
4
4
4
3
4
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Freg!

! ATT. TABLE
b

(1228328232282 33

]
4
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Table 46

Satellite located at 100.0 deg long;

I Site diversityt N ; site seperation dist. =
Baseline to path angle-

ssr thatl values are exceeded:

Percentage of

AtLtenvation ex

remsat NAin,

4.629,
SEXEBEISIRRRSAEXESERRESSXSERIXRILSIATIRSEARIEREILINLLEIRIZEISZAREIBRXLREX

44.0 GHs

0.0 ka

0.100

11.424 dB)

SEXEENSRLICRATLIEXREILXSISASIIRILIZIRIISIIEIZLEBETELRRERILILRRLL

55-3 -1.00
L 4

L
A
T 50-32 -1.00
1 4
7 49-3 -1.00
v 3
» 48-3 -1.00
€ 4
47-8 -1.00
( 4
D 46-2 -1.00
E b 4
(- 45-8 -1.00
. 3
) 44-% -1.00
b §
43-2 -1.90
 §
42-8 -1.00
41-3 0.00
|
z

133

-1.00
-1.00

4
3
|
3
52-% -1.00
3
g -1.00
b §

-1.00
-1.90
-1.00
-1.00
-1.00
-1.00
-~1.08
-1.00
~-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

9.00

131

-1.00
-1.00
-1.00
-1.00
~-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

$.00

129

5.76
-1.00
-1.00
-1.00
~1.00
~-1.00
~1.00
-1.00
-1.00
-1.00
~1.00
~-1.00
-1.00
-1.00

0.00

127

5.2 65.82
4.98 9.03
~1.00 -1.00
-1.00 -1.00
-1.00 -1.00
-1.00 -1.00
~1.00 7.40
~1.00 -1.00
-1.00 -1.00
~1.00 -1.00
-1.00 -1.00
-1.00 -1.00
-1.00 -1.00
~1.00 -1.00
0.00 0.00

125 123

?7.52
7.17
6.80
4.78
4.77
-1.00
-1.00
-1.00
~1.00
-1.00
-1.00
-1.00
~1.00
-1.00
0.00

121

LONGITUDE (DEG.)

8.3
.77
8.23
8.20
4.70
4.69
4.73
-1.00
~1.00
~1.00
~1.00
-1.00
-1.00
-1.00
0.00

119

7.7
10.02
9.98
7.62
.08
4.84
4.63
-1.00
-1.00
~1.00
-1.00
-1.00
~1.00
-1.00
0.00

ll?

9.95
11.42
11.38

9.48

7.20

7.98

6.49
-1.00
-1.00
-1.00
-1.00
-1.00
~1.00
-1.00

0.00

ltllllt!ltltlllllllll!l!ll!!ltlltlllllltt!lltllllllllll"llll

115

b 4
4
3
3
4
4
 §
3
3
3
4
3
4
3
3
 §
]
 §
3
4
4
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Table 47

SEXIRSEEERENEEEARERSSNSSEXRRLS RIS EXRESEETRERSILIIAXERESIXILELILLILLLLRR
4 * Satellite tocsted st 100.0¢ deg long; Freqt 44.0 GHz 3
. ATT. TABLE 3 Site diversity! N ; site seperatjon dist. = 0.0 ka
x 3 Baseline to path angles 0.0 deg £
ESIXLLTXITLISAEE  Porcentage of year that values are excesded: 0.100 L4
t Attenuation extrems: Min, Mex = 23.132, 10.033 (dB) 2
b 4 b J
EEXLTEEEEXSSRLIEBLXSEIRLES XSRS ELSEIIELATERXLLEEILABESLIERLRTLT XTI IRSS

EESXXEESEXESEEXRSSEXRESIREREESLTIZLRLALILLSINIRLAIRRIESSTRERLSX
b

70-3 -1.090 -1.00 -1.00 -1.0¢ -1.60 ~1.00 -1.00 -1.00 -1.00 -1.00 :
69-: ~1.900 -1.900 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
68°: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
87-: -1.00 -1.00 -1.00 -1.00 ~-1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :

L 65-: -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
: GS-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 :
; 64-: 3.13 3.18 -1.00 ~-1.00 -1.00 -1.00 -1.06 ~1.00 -1.00 -1.00 :
g 63-: 3.89 3.77 3.84 3.26 -1.00 -1.00 -1.00 -1.06 -1.00 -1.00 :
£ sa-: S.70 4.74 4.87 3.87 3.28 4.04 -1.00 -1.00 -1.00 -1.00 :
; Gl-: 6.29 6.38 5.89 4.33 4.42 5.03 4.66 -1.00 -1.00 -1.00 :
g 60-: 7.34 6.88 5.83 S5.42 S5.46 7.53 €6.98 4.73 -1.00 -1.00 :
; 59~: 7.28 7.74 6.64 S5.89 7.30 7.46 .81 7.7% 7?.92 -1.00 :
Sl-: 7.57 8.80 8.29 7.77 7.51 8.29 8.55 8.45 8.69 -1.00 :
S7-: 8.61 8.10 B8.72 8.18 8.56 9.00 9.21 90.44 9.36 9.64 :
56-2 8.64 8.76¢ 9.15 8.87 9.64 9.37 9$.58 9.82 9.7S 1.8 3

L ¢

SEEEEESSIASSIBERSSRIREISSRIRSSRSERLSSSSRRRSIIERRLLERTRLEATRESS
t ' [} [} ' 1] i 1 ¥ §
81 79 7? 75 3 7" 69 67 6% 63
LOMGITUDE (DEG.)
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Table 48

EERST RS RRASN ISR LRSI NRARSARITSASARASRISERASISIATLLSSRALASISITREEXNEX

T § Sstellite located st 108.0 deg long; Freq: 44.0 QMz X
¥ ATT. TABLE & Site diversilyt N ; site seperation dist. = 0.0 ka &
z 3 Bassline Yo path angle~ 0.0 deg X
TSEXTLEXILLEX38E  Porcentage of year Lhal values are exceeded: §.100 b
3 Attenustion extrema: Min, Max « 2.282, 9.401 (d) x
H b
CEXERETRIESEABEBXERSARRESSAASEERRAERNETRLERLEIXREIREARXEASZSIRREILREZLRIS

2323SRLETLLISRRILENLRSIRANSRSIRENSRESSERLSIRIRRRRASIABILRERLBEY
70-: ~1.00 -1.00 -1.00 -1.00 -1.00 -1.06 -1.00 -1.00 -1.00 -1.00
~1.00 -1.00 -1.006 2.34 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
2.80 2.28 2.8¢ 2.29 2.36 2.32 -1.00 -1.00 -1.00 -1.00
3.02 3.02 J.02 2.49 2.50 2.52 -1.00 -1.00 -1.00 -1.00
3.81 3.33 3.34 2.77 3.36 2.80 -1.00 -1.00 -1.00 -1.00
4.06 4.06 4.06 3.58 I.59 3.62 3.03 J3.06 -1.00 -1.00
4.20 4.20 4.72 4,48 4.50 4.5 3.86 3.02 3.05 13.09
4.91 4.46 5.39 65.41 5.43 5.46 4.72 S5.56 4.32 4.89

4
b 4
b 4
2
4
4
b 4
b
3
 §
3
4
| 4
b 4
62-8 S5.39 4.91 5.5 §.35 S5.87 5.90 5.94 €6.00 5.23 4.82
3
4
4
4
4
b
b 4
b 3
4
b 4
]
z

MOC A= 4D>r
[-J
»
1

4.81 5.33 5.89 5.78 6.45 6.49 5.89 6.94 6.00 6.07
5.17 4.97 6.35 6.37 6.39 6.47 6.48 6.53 5.95 6.68
$.78 5.47 6.30 6.32 6.88 6.92 6.97 7.03 7.1 7.18
5.74 5.74 5.7 8.16 6.31 6.34 6.39 6.98 7.05 8.06
3.63 8.63 7.82 5.73 5.75 6.99 5.2 8.32 8.40 8.50
9.05 7.83 8.60 B.62 7.14 7.88 7.93 9.4 8.43 8.53

e e I L I L L e L T LT
101 99 97 95 93 91 w9 b s 0

LOMGITUDE (DEQ.)

- OHMO~

4
X
2
4
2
4
b 4
 §
|
X
 §
p
X
4
X
X
]
4
 §
|
4
4
4
4
4
4
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Table 49

3 Satellite located at 100.0 deg long;
t Site diversityt N ; site asperestion dist.

!tll!ltlttltlttt Percentage of
b J Attenuation ex

b |

ZESXXXBXLIZXELRXIXRLELRXESTEXXLTSABRIELSIITRLLATERLILETREE XL
X

7¢-z -1.00
b

69-%
b
68-%

MOoOCA=~-4Dr
® O o o0
b N o N
) 1 ) J

oMo~
[ [ ]
$2 83
1
X XX X X XXX X2 XXX KB K ]

-
(L ]
o
U ‘
»

llt!lllll!Xll38!‘8!l!llll!lllttll!ll!llll‘llllll!lltll!!t!!lll

4.96
4.32
5.13
5.41
5.96
6.62
6.88
6.71
6.92
6.92
7.02
6.92
7.24
7.54

121

-1.00
3.99
4.65
S.04
5.7
5.86
6.52
6.77
6.60
6.13
6.82
7.1
7.18
7.64
7.76

119

-1.00
3.93
4.58
4.97
5.62
5.78
6.43
6.68
6.51
6.19
6.50
6.82
6.79
7.85
8.23

117

-1.00
3.88
4.52
4.90
5.5%
5.7%
6.35
6.27
6.14
6.12
7.29
7.50
s8.28
8.18
7.66

115

Beseline o path anglas

ear thst values are excesded:
2.804, 10.265 (dB)

SRXXRETZXERLTXRLTRASEEAIEIRXZRARESLIEESSRALLLIXTXINSEIERZRTELERIBLLLTLERLX

reaa!

-1.00
3.83
4.08
4.45
5.12
5.04
5.57
6.20
6.45
6.05
7.24
7.42
8.20
.10
9.9¢

113

Min,

-1.00
3.8¢
4.04
4.41
4.67
.22
5.87
6.15
6.02
6.00
5.98
6.62
7.97
8.03
9.81

111

~1.900
~1.00
4.01
4.37
4.63
4.78
5.11
$.76
6.03
5.82
5.90
6.84
7.82
7.98
10.26

109

LONGITUDE (DEG.)

~-1.00
3.34
3.a7
4.13
4.60
4.78
4.68
5.36
5.66
5.59
5.87
?7.21
7.87
7.93
10.24

107

-1.00
-1.00
3.25
3.69
4.14
4.73
4.66
4.93
6.27
5.56
6.09
5.80
7.19
8.67
10.17

105

~1.00
~1.00
2.80
.68
4.13
4.06
4.65
4.91
5.39
s.21
5.58
5.78
7.45
.65
10.14

163

0.9 deg
6.100

4

 d
b 3
b J
b
4
4
b 3
b 4
2
3
]
3
4
4
X
3
%
]
b J
4
3




Table 50

tllltt!!tt!ltttl!llll!lltttttllltll!3!8!3!!!!!!!8!ll!tlltlt!!lllllltt!lt

E Satellite located at £100.9 deg long; Freq! 44.0 GHz 8
t ATT. TABLE = Site diversity! N ; aite seperation dist. * 0.8 ke 2
X L 4 Baseline Lo path angler 0.0 deg ¢
IEISXIXLLTAZRREX  Percentage of year Lhat values are exceeded: 0.100 =
X Attenuation extremsas MNin, Max = 4,145, 7.150 (dB) x
2
EXLEARESEXTXEATRXLERIXRALIRIXESTRRELIBLXERLLAIRIXRLLRLLLZS S ARLLBEXBELSX

IESEEATERAERREARILEEB XXX BAXILISALISAXRIIBETTRELIXIRTRAESIXRLLLLXRNRS
3

70-% -1.00 -1.60 -1.00 -1.00 -1.06 -1.00 -1.00 -1.00 -1.00 -1.00 :
69-: 7.16 €6.86 6.59 6.36 6.15 5.96 5.80 5.66 5.53 4.14
53-: 6.93 6.65 6.40 6.18 5.98 S.82 5.66 5.52 5.39 4.4
67-2 6.73 6.47 6.23 6.04 5.85 6.17 6.00 5.8 5.73 Ss.22

66-3 6.57 6.31 6.6 6.41 6.21 6.04 5.88 5.74 5.62 5.50
65-3 -1.00 6.19 6.49 6.28 6.09 6.35 6.19 6.05 .92 6.830

$-1.00 6.08 6.07 6.62 6.42 6.64 6.47 6.32 6.46 6.34
63-1 -1.00 5.97 5.97 5.79 €.72 6.00 6.73 6.58 6.72 6.59
62-5 -1.00 -1.00 6.27 6.08 6.57 7.14 6.97 6.81 6.67 6.55
61-% -1.00 -1.00 6.89 6.68 6.49 6.32 6.89 6.74 6.80 6.76
60-3 -1.00 -1.00 -1.00 6.60 6.42 6.25 6.11 5.97 5.8 6.27
$9-3 -1.00 -1.00 -1.00 -1.00 6.36 6.20 6.05 5.92 §.07 6.4§
S8-3 -1.00 <1.00 -1.00 -1.00 -1.00 .14 .00 5.87 6.0 6.64
§7-3 -1.00 ~1.00 -1.00 -1.00 -1.00 -1.00 5.96 6.10 5.55 6.82
SG-3 -1.00 ~1.00 -1.00 -1.00 ~1.00 -1.00 -1.08 6.06 5.74 .26

:llt?x!tttfttlttfltttllxtlttfltlttt8!!lt?ttl!tllttltltttlllltl

164 139 137 135 133 131 128 127 126 13
LONGITUDE (DEG.)

MOoOC =4 ~DdDr
- J
-
§

oMo~
»

-
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|
4
4
L §
3
4
b 4
 d
b
2
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]
4
L d
 §
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Figs. 40-48
(pages 116-124)

Frequency
20 GHz
30 GHz
44 GHz

115

Rain attenuation exceedance ranges
over a region, 40°N-70°N latitude and
55°W-145°W in longitude, in Canada for an
earth-satellite path 1in a geostationary
link at 20, 30 and 44 GHz for the follow-
ing values of P. The legend gives the
ranges of attenuation exceedance values
corresponding to the symbols in the map.

The longitude of the satellite is 100° W
and there is no site diversity. The min.
and max. attenuation exceedance values
over the region are also shown.

Percentage P of time of an average year
when the rain attenuation exceeds a
range of values.

(1) P = 0.5% ;
(2) P =0.1% ;
(3) P = 0.01%

(1) P =1.0% ;
(2) P =0.5% ;
(3) P =0.1% .
(1) P =1.0% ;
(2) P = 0.5% ;
(3) P = 0.1% .
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RS TR LI EE SRR E NSRRI RSN RERERIXSERSNRXNEEESXNXRERRRIXSRRILELRIXS

t T Satellite tocated st 100.9 deg long; Freq. 20.9 GCHs X
. SYMBOL MAP X Site diversityt N ; site seperation dist. = 2.0 ka X
« X Baseline to path angles 0.0 deg x
IEEELCXZERREATEIX Percentage of yesr that values sre exceeded: @.500 ¢
b3 Attenuation extirema: Min, Mex » 0.230, 3.86S (dB) X
3 X
8 sesas EGENDeversccssansccscasvrnnsnscsvacsccnnassccnressssssannsnssscsnane §
t Symbol: 2 3 4 S 6 7 8 9 ] X
t Range b
t from: 0.9 9.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 b ¢
3 to : 0.5 1.0 1.5 2.9 2.5 3.0 3.5 4.0 4.5 5.9 X
¢ b ¢

EERIEEEXXAESLTRXLLLLTALELRXRSSSESZATASINIILIREEXS
70-3
&t 22222ceee1111111 ¢ 1
ce2adeedai1ece111111111111
22222222222222222111111111
2eaa2azaa22222e22211111111
22c222222222222222111111111
ce22222222222222222112222111111
2c2a22222222222222222222222221111
2a222222222222222222222222222222111
22222222222222222222222222222221 222
c22222222222>22222”222222222222222222
222222223222222222222222222222222222
2222222233333222223222223233223333
222222233333333332223333333333333)3
222223233333333332333333333333333
2222323443333333333333333333333333

b §
]
b ¢
65-%
b 4
2
z
b ¢
-2
b §
b ]
b 4
b 4
-2
3 232334443333333333333333333333333)3
2
X
4
-X
¢
|
b ¢
g
-3
 §
s
3
]
-3
1

60

MoC A~ <4Ddr

5S

2334333333444443333334443444444)
232333333444444443334444444444442
22323333344444444344444443344449
223233333445554444444444444444444
2 222323333455544444455554444445554
4444555555554435556
44555666765445556
6555666655444688
555566667667777
666666 77388
77566 ?
??

oMo ~

Se

-

45

L XX XX EEXEEEEEEEEEREEE YR EXNRNXX]

49-TXXSXSEXRLRITRTLARTRLSTIRSLINSSREXLLSEEIRLLLNSLY
' ' 1 | ' ' 1

146 135 185 1115 105 95 85 5 6S §S
LOMGITUDE (DE€G.)

Fig. 40
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lxttt!llttlltl!!ttl!ltt!!t!lll!!ll!llllllll!ltllllttllllllllllltllll!!ll
T Setellite located at 100.9 deg long; Freq. 20.9 GHz
t SYMBOL MAP t S:te diversityt: N ; site seperation dist. = 0.9 km
t t Baseline to palh angle= 0.0 deg
IX2XXEITILLLXXEE Percentage of year Lhat values are exceeded: 0.100

L XXX XN X X R N X X ]

X Attenuation extremat Min, Max = 0.506, 8.506 (dB)
4

L «essLEGEND»sccssssvsncncnnccscsssanrssncncsnssssesasnssencrsasnnsscsavsess
T Syebol: 1 2 3 4 5 6 ? 8 9 A

3 Range

b from: .0 1.9 2.0 3.9 4.9 5.9 6.0 7.0 8.0 9.0
 § to : 1.0 2.0 3.0 4.0 5.0 6.0 7.9 8.0 9.0 19.0

b 4

LFRESLXXLEEEXIEEERIRISERRTTSERRITSRTXTXLLATRRLLL
70-%
2222222222111111 1 1
22222222222222211111111111
22222222222222222211111111
22222222222222222222111111
222222222222222222222211111
2222222222222222222222222111111
222222222222222222222222222221111
22222222222222222222222222222221 1 1
22222222222222222222222222222222222
22222222223322222222222222232222322
22222222233223222222222223332233333
2222223233333332223222223333333333
2222333333333333322233333333333333
222333333444433333333333333333333
2223333444443344333333333333334433
2333444443344433433333334444444444
23344443344444474344444444444444
233334433444444444444444444444442
223333333444455544444444444444443
22333333444555544444554 4444444556
3 222333333455555445555564445555555
5455555556664536656
55555677765446666
5666677765444789
666667777677788
666667 78999
77666 8
77

40-EXLESESIXEXXERIUNIILELXRESARNRLSLSRIRIILLLILXRRE
' t i ' 1 ] t ] ] t

o0
4]
U

MOCA~-4DdDr
[-2)
o
b

oMo ~

n n
® T
]
R X EX XX ENSEXEREEXEEERE XN REKNEKXR XX J

e

»
N
1
(2 X X XX XX XX E XX X X X XK X X X R X X X B B K X R X X J

145 135 126 115 165 95 85 75 65 5§
LONGITUDE (DEG.)

Fig. 41
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TR RN KRR KRR A XA XXX KRR XA EAEAX A SR SRR XX EEREXRLEERLXXRBRLXXERLX

z T Sateliite located at 109.9 deg long; Freg. 20.9 GHg X
X SYMBOL MAP 3 Site diversity! N ; site seperation dist. = 0.9 ka «x
¢ X Baseline to path angle 0.9 deg 3
SEXXITXIXXSEXLREE  Parcontage of year that values are excesded: 0.016 X
b ¢ Attenustion extremst Min, Mex = 1.321, 22.218 (dB) =
b § 4
X *esEGENDesssnnsncsscnancssesssvsascscsssnacRnsveossnncsecnssnsvenapasas
X Symbolt 1 2 3 4 5 6 v 8 ) A |
t Range b
| from: (.0 3.5 6.0 8.5 11.0 113.5 (6.0 18.5 21.¢ 23.5 4
b 4 te ¢ 3.% 6.9 8.9 11.8& 13.5 16.9 18.5 =21.0 23.5 26.¢ 3
‘ I FEEF NN RSN NN R RN R ERN NN RN EREESE RN ANENENEENNRENRESEREENRRE NN NN N SRR NN NN] ,

ERETTXRLIIIXLISAXXLLITZLSSIATISIIXAIRRSAACALELSL
70-% b
2222222221111111 1 1
22222222211111111111111111
22222222211111111111111111
22222222222222111111111111
222222222222212111111111111
2222222222222821111111111111111
222222222222222221111222212111111
2222222222222222222122222221211111
222222222222222221 2222222222221 111
22222222222222222212222222222222221
222222222222222222222223222222222222
222222223322222222322222323322333)
2222222333323333222233333333333333
222223233333332332223333333333333
2222323443333333323323333333333333
1322344433333333333333333343333333
23344333334444433337344434444444
132333333444444443374444444444441
113233333444444443444444434444443
11323333344555444444544 4444444445
2 112223333455554444555554444455555
4445555555654436656
S5555667765446666
5S55667765444788
S66666777677788
666666 78909
77666 8
??

40-33322222TXXTXSXRXLIANIISSLTIRNLSLLSTRXRESIERRARES
' ' ' 1 1 1 ' ! ' 1
145 135 125 115 165 95 85 75 65 55
LONGITUDE (DEG.)

oMo ~ MOC 4t D~
n w0 1] (4}
o (7] ® n
] ] ] U
XXX EEEEXEEEEEE R R R N R N R N N N K X X N N N

e

»
w
[
22 XX XX 2R XX EEEEEEEEEYEEERS KX &

Fig. 42
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SEEETRSEERRRSSLABIIXTLTIALRIBXRIRRXEXERRIARIERLRITRLLAXAXRILRAILLIXELLSS

b 4 2 Sateliite located at 100.0 deg long; Freq. 30.6 GHsz
T SYMBOL MAP 3 Site diversityt N ; site seperation dist. * 0.0 ke
b 4 Baseline Lo path angls 0.0 deg
SEEXLTIILRLLEAES  Percentage of year Lhat valves are exceeded! 1.000

 J Attenuation extresat MNin, Max = 0.359, $.047 (dB)
b 4

S sss LEGEND csanesrs e 2nsacuanscusse sl oousssnssacEnIngETRosnNcUERsncEOSOROS
3 Sysbol: 1 2 3 4. s 6 ? s 9 "

t Range

| from: .0 e.5 1.9 1.5 2.9 2.8 3.0 3.8 4.0 4.5

4 to : 0.5 1.0 1.8 2.0 2.5 3.0 3.5 4.0 4.5 5.0

4

S AAEEN AN NI AN ENAETSEES RGN AGERRUESESAESdETESSNONGLOFNENGRNCABENEREERE
SETEEXLELLRLLELEAXLLESXLLSELLRLTESRLRLLTBXXRNREX

70-3
3333332222222222 2 1
33333222222222222221111111
3333333322222222282211111¢
33333332222222228822222121
333333333333222222222222211
3333333333333232232222222211222
3323333333333333a2222222222228222
3333333333333332222232333322202222
33333333333333322222333333333332222
33333333333333332223333332333322332
33333333333333333233333333333333333
3333333344333333334333333344334444
3333333433334444333344444343444444
333334344444443443334444444444444
3233434554444444434433444444434444
2433455554444444444444444554455454
34455554445555544444455645555685
2434455445555555544455555555565552
223344444555555554555556555556554
223344444556665555556555555555666
3 223334444566665556866775555666666
5566666667765647777
66667888976557777
67778888765558A4
777738889888999
777788 99AA7?
99788 9
99

40-2282SLRSARSRRNLISRTTSATELRLTEERLIAITLIRRSLLELLL

] ] 1 ' ' ' ' ' ] '

145 135 1256 115 105 95 85 76 85 6§
LONGITUDE (DEG.)

[ 4]
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4

MOC A=4D
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]
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Fig. 43
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XX ESERSSXIRLE LTI SRESXASIBEIXAIZLRRIISBIEEXISELRAREISIRAIIXEIXIETERIAEX

b 4 T Satellite located st 100.0 deg long; Freq. 30.0 GHs 2
$ SYMBOL MAP Iz Site diversily: N ; site sepesration diat. =« 0.0 ke
3 b Baseline to path sngles 6.0 deg %
SIXEXXXILREXTEEL  Percentage of ysar that values are exceeded: 0.500 3
4 Attenustion extrema: Min, Max o 0.520, 7.303 (dB) :
¢

¥ ssel EGENDacessscasssssnsscnssnennsssgenrsaasssssunsaccosssnnsvossunnssne §
¥ Symbol:r ! 2 3 4 5 [] ? 8 9 A 3
X Range E d
x fromt 0.9 1.0 2.0 3.0 4.0 5.0 6.9 7.0 8.0 9.0 |
x to : 1.0 2.9 3.0 4.9 5.0 6.0 7.0 8.0 9.0 10.0 3
t [ EF R RN NN NNNNERANNEEAENENEEERNENENREE RN RN N ANNERYRRNNNNERNRSFRRER AN EN N RN SN ] ‘

SEEXXSEEERLARERXETITXXTLRSITIELLRTRELEAXRLRIINREL

70-%
22e2222e21111111 1
2222222222a222111111111111
22222222222222222211111111
22222222228222222222111111
c22222222222222222111111111
c2azarzadaz2az22zaz2zaza2aaz2z222111111
222222222222222222222222228221111
222222222¢2222222222222222222222111
22222222222222222222222222222222222
22222222222222222222222802222222222
22222222222222222222222222223222323
22222222333332222823222223233323333
2222232333333333322233333333333333
222233333333333332333333333333333
2222333443333333333333333333333333
2323344433333333333333333333333333
23343333334444433333344434444443
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Figs. 49-63
(pages 126-140)

125

Rain attenuation exceedance values for
selected sites in different regions of
Canada for an earth-satellite path in a
geostationary 1link at 20, 30 and 44 GHz
for P = 0.1%.

The longitude of the satellite is 100° W
and there is no site diversity. The app-
roximate position of the site is shown on
a coarse map.
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Figs. 64-66
(pages 142-144)

Frequency
20 GHz
30 GHz
44 GHz

141

Link availability Av contours for a major
part of Canada for an earth-satellite
path in a geostationary link at 20, 30
and 44 GHz for the following values of
link margin LM to overcome rain fade.

The legend gives the link availability
values for the contours. The longitude
of the satellite is 100° W and there is
no site diversity. The latitude and
longitude of the boundaries are indi-
cated.

Link Margin for Rain Fade

6 dB
10 dB

16 dB
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Figs. 67-78 Link availability contours for selected

(pages 146-157) regions in Canada for an earth-satellite
path in a geostationary link at 20, 30
and 44 GHz for the following values of
link margin LM to overcome rain fade.

The legend gives the link availability
values for the contours. The longitude
of the satellite is 100° W and there is

no site diversity. The latitude and
longitude of the boundaries are indi-
cated.
Frequency Link Margin for Rain Fade
20 GHz 6 dB
30 GHz 10 dB

44 GHz 16 dB
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Figs. 79-93
(pages 159-173)

Frequency
20 GHz
30 GHz
44 GHz

158

Link availability values for selected
sites in different parts of Canada for an
earth-satellite path in a geostationary
link at 20, 30 and 44 GHz for the follow-
ing values of link margin LM to overcome
rain fade.

The 1longitude of the satellite is 100° W
and there is no site diversity. Approxi-
mate position of the site is shown on a
coarse map.

Link Margin for Rain Fade

6 dB
10 dB

16 dB
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