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ABSTRACT

Receive-only stations (ROS), located in nine places in Japan, were developed as one of ground facil~a~~sR~~

a series of experiments using the Medium -scale Broadcasting Satellite for Experimental Purpose (BSE).

is aimed at receiving broadcast from the BSE and obtaining basic data for design of future satellite broadcasting

system through evaluation of picture quality and measurement of videojsound transmission characteristics. This

report describes the system design and hardware of the Ros.
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ROS has following characteristics:

Simultaneous reception of two broadcast chan-
nels of the satellite.

Measurement of video/sound transmission char-

acteristics.

Measurement of reception level and collection

of reception data and meteorological data.

Regular or oc-casional transmission of cal.lect-
ed data.

This receiver is designed and manufactured in order

that it may operate with stability for the lmg testing
period.

System Design

(1) Location

Location of nine ROS’S are shown in Fig. 1

together with contours of equi-gain of satel-
lite transmission antenna (12 GHz).
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Fig. 1 The BSE antnna radiation Pattern and ground
station location
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Link Budget

Table 1 shows down link budget of typical two
stations (Matsue, and Yonsguni)

Rain attenuation is assumed to be 1.0 dB (99%
time rate) here, though it depends upon 10C-

ation of installation. Receiving level of the

satellite is -1’ow-80 dBm in all over Japan.
All stations satisfiy the video signal to noise
ratio (weighted), 45 dBMIN.

Classification of ROS

ROS’S are classified to two types: the high

sensitivity type with a low satellite antana

gain (28w32 dBi) for remOte island, and
medium sensitivity type with a high satellite

antenna gain (35 dBi MIN) for main land.

The former employs a receiving antenna of 4.5

m~ diameter and the latter an smtenna of 2.5

mb.

Composition of ROS

Fig. 2 shows construction of high and medium sensi-

tivity type ROS’S and their blockdiagrams. The high

sensitivity type has a simple tracking equipment. SW

converter converts received SHF signal to the lst-IF of
UHF band (305~485 Mhz). FM receiver gives video/sound

signal and direct reading of receiving level.

Data collection terminal collects receiving level

signals and meteorological data which are stored in a
memory. Order-wire receiver/transmitter is equipped in

high sensitivity type station for remote island only,
and use for telephone communication and data transmis-
sion.
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Table 1 DOWN LINK BUBGET, ROS

P-’---lRos
ITEM Mat sue Yin-gun i

Latitude 35° 271 34” 24° 269 41!,
Longitude 133” 03, 211! 122” 57, 30”
Distance (km) 37,617 36.619

I I
*1

E.l.R.P (mm) 88.3 74.8

“, I I

PROPAGATION LOSS 206.5 206.3

(ROS) ‘*3’
ANTENNA GAIN 48.8

(dB)
52.5

Ifiommw(%, I 600”K I 660”K I

*4
C/N

(dB) 26.7 16.7

(C/N) *5
UP-,,~(dEl 36.0 36.0

(C/N) total 26.3 16.7

slN rMFROVEMENT 31.1 31.1
[dB)

sIN (dB) 57.4 47.8
(WEICHTED)

Note

*1 .

*2.

*3

*L.

“5

Including Feeder 10SS (1.7dB) and Pointing 1.ss (0,5dB)

Including Atmospheric 10SS (l, OdB)

Mat.ue .t. ha. a 2.5 rn~ Dish and ‘fo.,a.gu. i St. Has . 4,5 rn~
Dish !+ntenrm.

Receiver Noise Band-width i. 27 MHz

Up Link is sup~md from KASHIMA MTRS to Bs

Specification & Performance of ROS

Specification and performance of major equipments
are shown in Table 2.

Equipment Outline of ROS

1. ANTENNA

The ROS’S antennas are designed and constructed as

follows:

(a) Highest G/T (b) Uniform distribution of

~plitude and phase at the opening of antenna
reflector. (c) Suppression of spill-over
power. Surface modification is applied to
main and sub-reflector for (a) m(c). (d) The
medium sensitivity type uses the simplest step
horn. The high sensitivity type employs a
corrugated horn as it is used for transmission
too. (e) Accomplishment of axis-symmetry di-
rectivity. Major performances of antenna are
shown in Table 2. A polar mount is used to
enable the programmed tracking. Overall effi-
ciency of antenna is about 77% and 70% -fOr me_

2.

3.

dium and high sensitivity types, respectiv~y.

A simplified tracking system has been newly

developed and used for the high sensitivity

antenna which has a beam width as narrow as
0.38°. The reasons for this are:

(a) The satellite is positioned in the fixed

point with a holding accuracy of +O.lO. (b)
The satellite’s locational variat~on is pre-

dictable. (c) The tracking system is inex-
pensive.

Staying position of satellite is divided into

four assigned sectors, and antenna pointing

direction is changed by proper time interval
due to the timer instructions.

The receiving antenna can track the satellite

with a pointing error with 2.0 dB max.

LOW-NOISE FM RECEIVER

Low noise SHF conve~ter has the following charactm--

istics .

(a) Received SIEF signal is directly convert-

ed to UHF band, (b) Planer circuit mounted

in waveguide is employed achieving small size
and high performance. .(c) Noise temperature

lower than 550”K(Bw=180 MHz, -10” w45”C) is

accomplished. (d) Two types of SHF local o%
cillators are used, While Xttal oscillator

and multiplier system is used in the high
sensitivity type which is equipped with an OW
transmitter, the medium sensitivity type stat–
ion employs a high stabilized GUNN oscillator

with dielectric resonator. (e) Noise figure

of an IF amplifier is less than 1.3 dB.

System and function of FM receivers are as follows:

Test

(a) Branching of CII-A2 and CH-B1 by branch-
ing filters.

Effect of aroup delay is reduced by maintain-—u--

ing BWS of CH-A2 and CH-B1 at 70 MHZ and 90
MHz, respectively. (b) Conversion to second
intermediate frequency (IF2nd=140 MHz) and
band width limitation (BW = 27MHz). (c)
Equalization of reciever!s input level vari-

ation within ldB of AGC output by means of

AGC amplifier. (d) AM noise suppressionby

more than 24 d.B using limiter. (e) Limit-

ation of FM trisngle noise bandwidth at 4.2
MHz after FM detection. Elimination of sound

subcarrier by less than -36 dB. (f) Trans-

mission of D.C. voltage output of receiving

level signal by detection and log-amplific–

ation after branching of the second converter.

data of low noise receiver are shown in Fig.4.

In addition to the above demodulation type receiv-
er, two stations employ FM–AM direct conversion

type receivers in the CH-A2 system for experimental
purpose.

Furthermore, the high sensitivity stations are

equipped with AM-TV modulators for re-broadcasting

experiment .

ORDER-WIRE TRANSMITTER RECEIVER

High sensitivity stations have order-wire transmit–
terfreceiver , as mentioned above, and able to per–
form one–to–one communication with M!CRS (main
transmit & receive station), A-type and B–type of
TTRS (transportable transit & receive station).

Automatic transmission of daily collected data is
also possible to the NHK center through MTRS for a
long testing period.
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They

(1)
(2)

4. Data

Data

have fcllowing features.

Transmission output is 3W using TWT.

Noise bandwidth is 50 kHz and reception
pull-in range is ~120 kHz.

collecting terminal

collecting terminsl has the following fun-

ctions and feature:

(1) Collection of one-minute average data of

receiving level signals-

(2) Collection of meteorological data (wind
direction and velocity, rainfall and tem-
perature).

(3) Transmission of collected data upon call-
ing of the NHK center.

(4) Command signal is transmitted through tele-
phone lines to stations on the main land,

and through order-wire links to stations on
remote islands.

(5) Power ON-OFF operation of OW-TX are depend
on calling from the NHK center.

Application

Seven of nine stations are unattended. All equ-

i~ments are working with expected performance for two

and a half years s~nce their installation.

Table 2. MAIN PERFORMANCE OF R.O.S.

ANTENNA

$iain Refledt.r Dia b,5 m’$ 25d

FFcWJENCYKAliCE 111.95 12.13GHz 14.426 14.430 GHz I 11.95 3.2.13 GRz

z:~~3!a_!iL
Pointing~=ra=teri,tie~.z 3.0.5 + 20 10EIOWTO d~

or 10 l.s10 G. 6R MIN.

y ; A3?GL2frcm?kin Beam

?0;
HALF POWSRBeam width

G : Gain at Main Beam
o

Eeam!idth 0.38° 0.32° 0.65”

2. LOWNOISE F.ECEIVER

NoISE T= 550°K MM.
1

FREQUmCY VIDEO 60 E.-3.58 mZ 10.5 aB i,L4K.
CHASACIRKISTICS

+0.5
3.58- 4.18 MHZ -1,0 dB !4AX.

SOUND 50 Hz-13 M+Z ~0.5 dB MAX._.— —
Rece Lvin~ Bandwidth 2T Km

SIN at -80 dBm Input level---

‘“~:10’0%)-
31 dB(yP/ms) :dl,i. ZW@~~i, Om, unwei@ted

DG k D?

1NTERMODUL4TION

I

45dBf41N +

!fh,ri 2002 Wdulati. ” 3% MAX.

Diqvsrs.1 zumm?ssi.n

I YoNAWN1 I

“.,.

wan w!dlh 11 E,l, 12?.95”
>!, .75” Fig.

,B~
W<209. c8“
w 57.’,L,.

BS traveling

& Pointing of

ANTENNA

T BST,.”.,,”.

,., !!..

0,2 0.1 0,0 (3,1 0.7

M.fln.,.t. 6..1{ .,,,{.. drf].c+, ion(dw,rw)

Fig. 4

?iOISE TEMPERATURE .,sm

OF SWF CONVERTER
~ .o~,:

3

range
4.5 m~

3.81 !
.1.95 12 20 :?.. 12.10 12J312,:5

FREQ”E3CY :? K%)

Fie,. b-l NOISE T~,,??BATJRt & INPUT VSWH
OF Sfi- CCT”’2-TER

Four concentrated experiments were carried out
during this period. Data have been collected by these

experiments and daily data collection in order to deter-

mine main performance and functions of receive-only

stations with operational satellite.

Conclusion

All equipments of each ROS are operating as

scheduled. Data from each station have been used for

confirmation of satellite antenna pattern and analysis
of satteliters drift and 12 GHz transmission characte

istics for meteorological conditions such as rain at-
tenuation, satisfying the initial objective of instal-

lation of ROS’S.
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