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TERRESTRIAL MICROWAVE INTERACTIVE ADAPTIVE TRANSPONDER,
HORN-PARABOLIC ANTENNA,

AND RADOME FOR SUCH TRANSPONDER

Field of the lnvention

5 The present invent¡on reletes:

Firstly, to such preferably low power terrestr¡al micfowave interective edaptive

transponders, which -
are designed for radio and TV programs wireless transmission (as a rule, in digital

format) and, simullaneously, for information services (in particular, lnternet) provid¡ng

l0 to numerous customers, and

are capable lo operate under ¡ntens¡ve atmospherìc precipitations such as

monsoon rains, lasting snowfalls, or dust and sand storms;

Secondly, to the design of horn-parabolic antennas for directio¡al sector (i.e. fan-

shaped) microwave radialion; and

l5 Thirdty, fo the design of radomes for said trânsponders' þrotection from atmospheric

liquid and solid precipitations.

Forthe purpose of this description, the following terms as employed herein and in the

appended claims refer to the following concepts:

'Terrestrial transpondel refers to kansmitt¡ng-receiving (transceiving) radio system

20 which -
is installed at an appropriate base in the surface air,

is equipped with connectors to an appropriate power supply source, and

comprises of transm¡tting and receiving circuits including each a set of data-¡solated

transmitt¡ng and receiving un¡ts for arbitrary dig¡tal and/or analogue data, all lhe above

25 controlled by an adaptive control system;

"Microwave transponder" refers to a transponder designed-preferably for the SHF and

the EHF bands operation;

"lnteractive transponder" refers to a transponder designed for duplex mode data

exchange with customers;

30 "Adaptive transponder" refers to a transponder designed for flexible adjustment of

radio transmitting and rece¡ving power level depending on the current hum¡dity andior

dust¡ness values of the surface air.

Background Añ

Mult¡media services (i.e. providing of highly ¡ncreasing number of corporate and

35 individual customers with reliable radio and W broadcasting, effective duplex mobile

wireless communication and high speed lnternet access) have became.oie of the most

s¡gn¡f¡cant segments of the world market.

Setisfact¡on of highly ¡ncreasing solvent market demáîás for such services is reelly

possible only using the microwave frequency band 
i t

40 ln fact, change of carrier frequency from UHF to SHF end EHF bands of

1  WO 2008/123840 PCT/UA2008/000023 TERRESTRIAL MICROWAVE
INTERACTIVE ADAPTIVE TRANSPONDER,  HORN-PARABOLIC
ANTENNA, AND RADOME FOR SUCH TRANSPONDER  Field of the
Invention 5 The present invention relates: Firstly, to such preferably low
power terrestrial microwave interactive adaptive  transponders, which  are
designed for radio and TV programs wireless transmission (as a rule, in
digital  format) and, simultaneously, for information services (in particular,
Internet) providing  10 to numerous customers, and are capable to
operate under intensive atmospheric precipitations such as  monsoon
rains, lasting snowfalls, or dust and sand storms; Secondly, to the design
of horn-parabolic antennas for directional.sector (i.e.. fan- shaped)
microwave radiation; and 15 Thirdly, to the design of radomes for said
transponders' protection from atmospheric  liquid and solid precipitations.
For the purpose of this description, the following terms as employed
herein and in the  appended claims refer to the following concepts:
"Terrestrial transponder" refers to transmitting-receiving (transceiving)
radio system  20 which  is installed at an appropriate base in the surface
air, is equipped with connectors to an appropriate power supply source,
and comprises of transmitting and receiving circuits including each a set
of data-isolated  transmitting and receiving units for arbitrary digital and/or
analogue data, all the above  25 controlled by an adaptive control system;
"Microwave transponder" refers to a transponder designed preferably for
the SHF and  the EHF bands operation; "Interactive transponder" refers to
a transponder designed for duplex mode data  exchange with customers;
30 "Adaptive transponder" refers to a transponder designed for flexible
adjustment of  radio transmitting and receiving power level depending on
the current humidity and/or  dustiness values of the surface air.
Background Art Multimedia services (i.e. providing of highly increasing
number of corporate and  35 individual customers with reliable radio and
TV broadcasting, effective duplex mobile  wireless communication and
high speed Internet access) have became one of the most  significant
segments of the world market. Satisfaction of highly increasing solvent
market demerids for such services is really  possible only using the
microwave frequency band. 
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electromagnetic waves (hereinafter referred as EMW) enables to ga¡n substantíally

throughput of radio-telephone channels and radio- and TV broadcasting and to transm¡t most

of data in digital format which is less sensÍtive to electromagnetic ¡nterferences.

However, two basic disadvantages are accompanied to said advantages, namely:

5 (1) danger of lhe concentfated microwave eleclromagnetio radiation for people, that

limits (physiologically) lhe power flux densig of radio- and television transmitters and

. transponders, and

(2) intensive fading of radio signals according to increase of distance from the radio-

and television transmitters or ransponders, and, respectively, reduotion oftheir service area.

l0 Taking into considefation the factor (1), the lntemalional consulting commíttee for

Radio communications (lccR) has defined in its Recommendations 40G6 (Düsseldorf,

1990, p.2) thâl-
the power at an inpul of transmitling antennâs of any terrestrial rad¡o system could not

exceed +13 dBW and +10 dBW for the frequency bands 1-10 GHz and 10-15 GHz

15 respectívelY, and

max¡mum of equivalenl isotropic radiated pdwer for any such radio system could nol

exceed +55 dBW

The factor (2), i.e. inlensive fading of radio signals in atmosphere, is ridden on three

main reasons.

20 The first reason of the power losses is EMW scattering in free space. These losses are

proportional to the square of dislance ftom the trensmitter antenna to the receiver and

inversely proportional to the squere of radiated wavelength' So,

increase of distance ftom ,1 to 50 km weakens a radio signal by 2500 times for any

EMW in a radio fæquency band, and

25 decrease of wavelength from 1m to 1 mm weakens a radio signal by 106 times (i.e. 60

dB regârdless lhe distance).

The second reason of EMW power losses is absofption of electromagnetic energy by

oxygen and atmospher¡c water. These losses have pronounced peaks for separate narrow

frequency sub-bands. ln particular, there are known two maximâ of ebsorpt¡on:

30 lS dB/km at about 60 GHz frequency, and 2 dB/km at about 120 GHz frequêncy for

the oxygen, and

0.15 dB/km at about 22 GHz frequency, and 25 dB/km at about 165 GHz frequenry for

the atmosPheric water.

O)rygen concentration is practically constant in lhe surface air.

35 Therefore, the above mentioned losses caused by EMW scattering in free space and

EMW enefgy absorption by oxygen can be easy taken into account at the t¡me of des¡gning

of radio and lv broadcasting stâtions, transponders and customer transceivers'

However, air humidity may vary within wide range.

MoreoveÍ, under sick fogs, rains and/or snowfalls the air may be so saturated by water

40 In fact, change of carrier frequency from UHF to SHF and EHF bands
of WO 2008/123840 2 PCT/UA2008/000023  electromagnetic waves
(hereinafter referred as EMW) enables to gain substantially  throughput of
radio-telephone channels and radio- and TV broadcasting and to transmit
most  of data in digital format which is less sensitive to electromagnetic
interferences. However, two basic disadvantages are accompanied to
said advantages, namely: 5 (1) danger of the concentrated microwave
electromagnetic radiation for people, that  limits <(physiologically)> the
power flux density of radio- and television transmitters and  transponders,
and (2) intensive fading of radio signals according to increase of distance
from the radio- and television transmitters or transponders, and,
respectively, reduction of their service area.  10 Taking into consideration
the factor (1), the International Consulting Committee for Radio
Communications (ICCR) has defined in its Recommendations 406-6
(DOsseldorf,  1990, p.2) that the power at an input of transmitting
antennas of any terrestrial radio system could not  exceed +13 dBW and
+10 dBW for the frequency bands 1-10 GHz and 10-15 GHz  15
respectively, and maximum of equivalent isotropic radiated power for any
such radio system could not  exceed +55 dBW. The factor (2), i.e.
intensive fading of radio signals in atmosphere, is ridden on three  main
reasons. 20 The first reason of the power losses is EMW scattering in free
space. These losses are  proportional to the square of distance from the
transmitter antenna to the receiver and  inversely proportional to the
square of radiated wavelength. So, increase of distance from I to 50 km
weakens a radio signal by 2500 times for any  EMW in a radio frequency
band, and 25 decrease of wavelength from 1 m to 1 mm weakens a radio
signal by 106 times (i.e. 60  dB regardless the distance). The second
reason of EMW power losses is absorption of electromagnetic energy by
oxygen and atmospheric water. These losses have pronounced peaks for
separate narrow  frequency sub-bands. In particular, there are known two
maxima of absorption: 30 15 dB/km at about 60 GHz frequency, and 2
dB/km at about 120 GHz frequency for  the oxygen, and 0.15 dB/km at
about 22 GHz frequency, and 25 dB/km at about 165 GHz frequency for
the atmospheric water. Oxygen concentration is practically constant in the
surface air. 35 Therefore, the above mentioned losses caused by EMW
scattering in free space and  EMW energy absorption by oxygen can be
easy taken into account at the time of designing  of radio and TV
broadcasting stations, transponders and customer transceivers. However,
air humidity may vary within wide range. Moreover, under sick fogs, rains
and/or snowfalls the air may be so saturated by water 
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drops and/or snowflakes that transmission of EMW in SHF and EHF bands become

practicalty ineffective due to electromagnetic energy losses to heat almospheric water.

This absorplion is the third by number (but the main by importance for the damp

tropical climate regions) reason of the energy losses and operational instability of any

lerestrial transponders.

Ad nolam, relationship between aitenuation coeff¡cient of verlical polarisation EMW (y,

dBikm) and râin intensity (R, mm/h) regarding cârrier ftequencies 12, 18,28, and 38 GHz is

given in the Table 1 belo¡t:

Table 1

Rain ¡ntensÍty, R,
mr/h

canier freouencv. GHz
12 18 2A 38

TMW
attenuatíon
coefficient,
v, dB/km

5 o.1 0.3 0.75 1.3
l0 0.28 0.65 2.5

50 2.2 3.8 7

100 5.0 8.0 16.0 22-O

It's clear from the Table I that the attenuation coefücient grows greatly eccording to

increase of lhe rain intensity (for each frequency) and according lo increase of'the frequenry

(for fixed rain intensity). So, at the EMW frequency 12 GHz ând at distance 10 km from the

radiatíon source the losses are l.l dB and 50 dB under 5 mrn/h and 100-mm/h the rain

intens¡ty respect¡vely. Analogously, at the frequency 28 GHz and the same distance and ra¡n

intens¡ty the.losses ere 7.5 dB and 160 dB respectively.

Frequently the dustiness ofthe surfacé air makes also negative ¡nfluence on tenestr¡al

lransponders' functioning owing to random scâttering of microwave radiation.

ll is known thet traditional technical solutions of problems concerning increase of

distance and reliabil¡ty of r¡vireless microwave rãdio commun¡cation under high humidi$

and/or dustiness either have little effectiveness or are Ímpossible iri principle.

For example, antenna lifring as h¡gh as possible over the day surface is the traditional

way to increese coverage aree of any radio and TV lrensm¡tters. Any natural uplands, masts,

towers, h¡gh buildings and other suitable bases and, nowadays, geostationary broadcasting

ând telecommunication satellites, are uSed for this purpose,

However, these means can not reduce the negative influence of high humid¡ty and

dustiness on the Elvlw propagation in the surface air. Moreover, the mentioned above

"physiolog¡cel" factor restricts tenestríal radio and TV transmitters' power.

Therefore, in reality there are two ways for increase of reliabili$ of wireless microwave

radio communication in the surface air:

(l) perfection of users' transceivers, i.e. Cus{omer Premises Equipment (CPE), and

(2) improvement of microwave terreskial lransponders togefher with their accessories'

One ofthe "fresh" attempts of improvement of CPE operated at various distances from

a terrestrial kansponder of satellite radio signals is known from US Patent Application

N0.20050020204 A1 dd. January 27, 2005. The proposed CPE is equipped with an antenna

30

WO 2008/123840 3 PCT/UA2008/000023  drops and/or snowflakes that
transmission of EMW in SHF and EHF bands become  practically
ineffective due to electromagnetic energy losses to heat atmospheric
water. This absorption is the third by number (but the main by importance
for the damp  tropical climate regions) reason of the energy losses and
operational instability of any  5 terrestrial transponders. Ad notam,
relationship between attenuation coefficient of vertical polarisation EMW
(y,  dB/km) and rain intensity (R, mm/h) regarding carrier frequencies 12,
18, 28, and 38 GHz is  given in the Table I below: Table I  Rain intensity,
R, Carrier freq uen , GHz mm/h 12 18 28 38  EMW 5 0.11 0.3 0.75 1.3
attenuation 10 0.28 0.65 1.6 2.5  coefficient, 50 2.2 3.8 7.8 12.0  V, dB/km
100 5.0 8.0 16.0 22.0 10 It's clear from the Table I that the attenuation
coefficient grows greatly according to  increase of the rain intensity (for
each frequency) and according to increase of the frequency  (for fixed rain
intensity). So, at the EMW frequency 12 GHz and at distance 10 km from
the  radiation source the losses are 1.1 dB and 50 dB under 5 mm/h and
100-mmlh the rain  intensity respectively. Analogously, at the frequency
28 GHz and the same distance and rain  15 intensity the losses are 7.5
dB and 160 dB respectively. Frequently the dustiness of the surface air
makes also negative influence on terrestrial  transponders' functioning
owing to random scattering of microwave radiation. It is known that
traditional technical solutions of problems concerning increase of
distance and reliability of wireless microwave radio communication under
high humidity  20 and/or dustiness either have little effectiveness or are
impossible in principle. For example, antenna lifting as high as possible
over the day surface is the traditional  way to increase coverage area of
any radio and TV transmitters. Any natural uplands, masts,  towers, high
buildings and other suitable bases and, nowadays, geostationary
broadcasting  and telecommunication satellites, are used for this purpose.
25 However, these means can not reduce the negative influence of high
humidity and  dustiness on the EMW propagation in the surface air.
Moreover, the mentioned above  "physiological" factor restricts terrestrial
radio and TV transmitters' power. Therefore, in reality there are two ways
for increase of reliability of wireless microwave  radio communication in
the surface air: 30 (1) perfection of users' transceivers, i.e. Customer
Premises Equipment (CPE), and  (2) improvement of microwave
terrestrial transponders together with their accessories.  One of the "fresh"
attempts of improvement of CPE operated at various distances from a
terrestrial transponder of satellite radio signals is known from US Patent
Application  No.20050020204 Al dd. January 27, 2005. The proposed
CPE is equipped with an antenna 
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comprising a passive unit, an aclive unit and a decoder.

PCT/UA2008/000023

The passive unit receives radìo signals and transmib these signals to the active unit

that compÉses of at least one âmplifier-converler. lt clnverts the signals of ¡nit¡al fequency

into signals of ¡ntermediate frequency (lF) and ampliftes at least one of such signals' The

decoder analyses lF-s¡gnãls continuously and sends commands to lhe active unit for

adaptive gain control in order lo mainta¡n an acceptable level of lF-signals at the decoder

¡npul lt provides stable operation of the CPE in wide dynamic range of receiving radio

signals under conditions of lheir fade or saturalion.

Unfortunately, the described above CPE operates ¡n radio receiving .mode only anð

lhus is not suitable for duplex mode operation. Moreover, its dynamic range is insufficient for

stable operation under conditions of intensive atmospherio prec¡pitat¡ons.

Therefore, improvement of tenesldal lransponders, their antennas and auxilíary

devices is a preferable way in order to provide physiological safety and reliable data

exchenge when demand for multìmedia information services and telecommunications

**"i,i:;::i,:ill,lililìi"" 
teins praclicarry used were not, in principre, aesisned with

consideration to overcome action of almospheric precipitations and dustiness on efficiency of

transponder-CPE data exchange. Therefore, they operate, as a rule, at the threshold of

physiotogical sensibility of people to the UHF, SHF and EHF radiâtion.

ln fact, many ofthe known lransponders are equipped usually with receiving antenna

adjusted to the nearest radio- or TV transmitter oÍ geostat¡onary satellite, a power supply

unit, an amplifier and an omnidirectional transmitting antenna.

The simplest example is the welFknown MMDS (Multichannel Multipoint Dishibution

System) transponder. lt was designed for simplex 24 analogue SECAM TV programs

broadcasting within 40-km radíus service area radiating fixed 100 W per channel of

amplitude-modulated signal w¡thin 2.5-2.686 GHz narrow bendwidth where EMw-energy

losses under action of atmospheric precipitations are insignificant

There are more perfect transponders such as:

LMDS (Local Mul{ipoint Distributíon Serv¡ce) thal wãs created originally for preferably

cellular TV frequency-modulated broadcasting in 27 -*29.5 GHz frequency band, and

MVDS (Multipoint Mdeo Dish¡bul¡on 
. 
Syslem) that was crealed for 4O.542-5 GHz

analogue and/or dig¡tal mult¡media services providing by duplex cellular communicalions

using frequency-modulated signals.

The wide (2 GHz) operating frequency bandwidlhs of these systems is sufficient in

principle for creation of multimedia network providing simultaneously analogue and digilal TV

programs broadcasting, radiotelephony and high-speed ìnlernet access.

It is clear, that real service areas of such transponders depend subslantially on

weather conditíons. Therefore, retiable coverage of service area having radius up lo 5 km for

LMDS and up to 3.3 km for MVDS may be provided if each channel has radiating power not

WO 2008/123840 4 PCT/UA2008/000023  comprising a passive unit, an
active unit and a decoder. The passive unit receives radio signals and
transmits these signals to the active unit  that comprises of at least one
amplifier-converter. It converts the signals of initial frequency  into signals
of intermediate frequency (IF) and amplifies at least one of such signals.
The 5 decoder analyses IF-signals continuously and sends commands to
the active unit for  adaptive gain control in order to maintain an acceptable
level of IF-signals at the decoder  input. It provides stable operation of the
CPE in wide dynamic range of receiving radio  signals under conditions of
their fade or saturation. Unfortunately, the described above CPE operates
in radio receiving.mode only and  10 thus is not suitable for duplex mode
operation. Moreover, its dynamic range is insufficient for  stable operation
under conditions of intensive atmospheric precipitations. Therefore,
improvement of terrestrial transponders, their antennas and auxiliary
devices is a preferable way in order to provide physiological safety and
reliable data  exchange when demand for multimedia information services
and telecommunications  15 network development increase.
Unfortunately, transponders being practically used were not, in principle,
designed with  consideration to overcome action of atmospheric
precipitations and dustiness on efficiency of  transponder-CPE data
exchange. Therefore, they operate, as a rule, at the threshold of
physiological sensibility of people to the UHF, SHF and EHF radiation. 20
In fact, many of the known transponders are equipped usually with
receiving antenna  adjusted to the nearest radio- or TV transmitter or
geostationary satellite, a power supply  unit, an amplifier and an
omnidirectional transmitting antenna. The simplest example is the
well-known MMDS (Multichannel Multipoint Distribution  System)
transponder. It was designed for simplex 24 analogue SECAM TV
programs  25 broadcasting within 40-km radius service area radiating
fixed 100 W per channel of amplitude-modulated signal within 2.5-2.686
GHz narrow bandwidth where EMW-energy  losses under action of
atmospheric precipitations are insignificant There are more perfect
transponders such as: LMDS (Local Multipoint Distribution Service) that
was created originally for preferably  30 cellular TV frequency-modulated
broadcasting in 27.5-29.5 GHz frequency band, and MVDS (Multipoint
Video Distribution System) that was created for 40.5-42.5 GHz  analogue
and/or digital multimedia services providing by duplex cellular
communications  using frequency-modulated signals. The wide (2 GHz)
operating frequency bandwidths of these systems is sufficient in  35
principle for creation of multimedia network providing simultaneously
analogue and digital TV  programs broadcasting, radiotelephony and
high-speed Internet access. It is clear, that real service areas of such
transponders depend substantially on  weather conditions. Therefore,
reliable coverage of service area having radius up to 5 km for  LMDS and
up to 3.3 km for MVDS may be provided if each channel has radiating
power not WO 2008/123840 5 PCT/UA2008/000023  
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less than 100 mW even for continental Europe weather cond¡tions'

Designefs of the microwave access system wMax (worldwide lntefoperab¡lity for

Micfowave Access, IFEE 802.16e standard, December 2005) made an attempt to bypâss

said problems by refuse from radio- and TV broadcasting and providing "last mile" w¡reless

b¡oadbend lnternet access only. ln fad, \MMax was des¡gned for lntemet connecting via

802.11 standard public access poinls and ¡s, in real¡ty, 'an extenslon' of cable and DsL lines

up to 60 m ín high-populated residential areas End up to 1.S-3'5 km in suburbs'

Evidently, EMw attenuatíon caused by atmospheric precipitations and dustiness would

enhance as the requ¡red service Area increases. ThUS' increasing of the transmitters' power

and transmitting and receiving antennas' gain should compensate the losses'

uA Patent 51495 and Wo 03i088523 (23.10.2003) disclose the MITRIS (Microwave

lntegrated TeleRadiolnformation system). ln the contrast to wMax, its transponder ¡s

equipped with t6 dB gain omnidirectional antenna with linear polarisation and is designed for

11.Ê12.5GH2 TV programs simplex transmission w¡th¡n 60 km rad¡us with each channel 18

MHz bandwidth and 50 mW output power.

This syslem does nót meet contemporary multimedia mârket demands and does noi

providê rel¡able data tfaffic under heavy atmosphefic precip¡tations and dustiness.

More perfect Microwave lnteractive Distributive lnformation system (MlDls) ¡s known

from wo 2004/039076 (06.05.2004). lt ¡s equipped w¡th lransponder named "central stetion"

and nonempty.set of CPEs (i.e, customers' transceivers).

The known transponder comprises of transmitt¡ng and receiving circuils, including:

(l ) an omnidiieciional transmitt¡rig antenna,

(2) at least one enalogue TV broadcast¡ng trunk, including:

- an analogue video signal receiving unil,

- a video signal modulator connected to said rece¡v¡ng unit oulput, and

- an analogue channel trânsmitter connected to said modulator outpul' and'

through a combiner, to said omnid¡reclional antenna input;

(3) at ¡east one d¡gitalTV broadcasting trunk, including:

- a channel converter for the dig¡tal video sìgnal lece¡ving'

a digital video signal encoder connected to said converter output,

- a digÍtalvideo signal modulator connected to said encoder oulput, and

- a digital video signal transmitter connected:

o to said modulator output through the fìrst input,

o to said converter through the second input, and'

oViethecombinerandthroughtheoutpul;.tolheomnidireclionalantenna¡nput:

(4) at least one dala transmitting dÛect channel trunk, including:

- a direct channelformer,

- a dhect channel modulator connected to said former ouipul' and

-adirectchannettfansmitterconnectedtosaidmodulatoroutputand'throughthe

25

less than 100 mW even for continental Europe weather conditions.
Designers of the microwave access system WiMax (Worldwide
Interoperability for  Microwave Access, IEEE 802.16e standard,
December 2005) made an attempt to bypass  said problems by refuse
from radio- and TV broadcasting and providing "last mile" wireless 5
broadband Internet access only. In fact, WiMax was designed for Internet
connecting via  802.11 standard public access points and is, in reality, "an
extension" of cable and DSL lines  up to 60 m in high-populated
residential areas and up to 1.5-3.5 km in suburbs. Evidently, EMW
attenuation caused by atmospheric precipitations and dustiness would
enhance as the required service area increases. Thus, increasing of the
transmitters' power  10 and transmitting and receiving antennas' gain
should compensate the losses. UA Patent 51495 and WO 03/088523
(23.10.2003) disclose the MITRIS (Microwave  Integrated
TeleRadiolnformation System). In the contrast to WiMax, its transponder
is  equipped with 16 dB gain omnidirectional antenna with linear
polarisation and is designed for  11.7-12.5GHz TV programs simplex
transmission within 60 km radius with each channel 18  15 MHz
bandwidth and 50 mW output power. This system does not meet
contemporary multimedia market demands and does not  provide reliable
data traffic under heavy atmospheric precipitations and dustiness. More
perfect Microwave Interactive Distributive Information System (MIDIS) is
known  from WO 20041039076 (06.05.2004). It is equipped with
transponder named "central station"  20 and nonempty set of CPEs (i.e.
customers' transceivers). The known transponder comprises of
transmitting and receiving circuits, including:  (1) an omnidirectional
transmitting antenna, (2) at least one analogue TV broadcasting trunk,
including:  - an analogue video signal receiving unit, 25 - a video signal
modulator connected to said receiving unit output, and - an analogue
channel transmitter connected to said modulator output, and,  through a
combiner, to said omnidirectional antenna input; (3) at least one digital TV
broadcasting trunk, including: - a channel converter for the digital video
signal receiving, 30 - a digital video signal encoder connected to said
converter output, - a digital video signal modulator connected to said
encoder output, and  - a digital video signal transmitter connected: o to
said modulator output through the first input,  o to said converter through
the second input, and, 35 o via the combiner and through the output;, to
the omnidirectional antenna input;  (4) at least one data transmitting direct
channel trunk, including: - a direct channel former, - a direct channel
modulator connected to said former output, and - a direct channel
transmitter connected to said modulator output and, through the WO
2008/123840. 6 PCT/UA2008/000023  combiner, to -the omnidirectional
antenna input; 
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comb¡ner, to.the omn¡directional antenna input;

(5) a retum channel main receÍving station, including:

PCT/UÁ2008/000023

-receiv¡nghomantennaswhichhavesec.toralradiationpattemsandaremeant

to cover 360o service area,

- down converters connec{ed to lhe antennas inputs

- â div¡der hav¡ng the number of outputs equal to the number of the antennas and

connecled to the converlers oulputÊ,

- demodulators connected to the d¡v¡der output'

- at least one access server oonnected to the demodulators output, and

- a data service centre equipped with a iouter having nonempty sei of outputs to

be connecled to external data sources and connected to an access server'

ln practice, such data se¡vice centrà ¡s a local area network of informat¡on and

commun¡cation servers wilh access to Elhemet interface lhrough sa¡d rouler.

The transponder described above was designed to operâte preferably in conlinental

climate. Therefore , ils ndome against almospheric precipitations may be a usual dome-

shaped awning.

The described microwave tenestrial interaclive transponder prov¡des:

- conve¡sion of data service centre Ethernet digital stream into DVB-S format and

cârr¡er fequency modulation by the trensport DVB stream,

- connectìng the customers to analogue and digital radio- and TV broadcasl

systems (with analogueto-dig¡tr| and dig¡tal-tùanalogue signals related

conversion),

- increasing of customers channels number by reusing of each return channel

frequencies due to sectoral receiving, and

TV broadcasting and data lransmiséion and' if necessary' correction data

transm¡ssion lo developed CPE network.

This design allows ¡ncreasing quality of services and reducing their costs as cPE

network would be expanded. used network layer protocols enables lo inserl arbitrary

messages into the general data stream w¡th simultaneous correclion of CPE lransceivers

commun¡cation .times. And, finally, layer sefv¡ces' application allows generat¡ng d¡rect

channels and <mixing> into general data stream the correcting data by the fegular mêans.

However, it is impossible to adjust the tfansponder radiatlng power to curfent weather

conditions using the omnidirectionaltransmitting antenna for all broadcasting and data trunks

even by sectoral feceiv¡ng chcuit that is equipped with usual hom antennas formed as

extensions of tapered waveguides.

SaidMlDls-transponde/sdisadvantage¡snotfeasonabletoelim¡natebyuseof

known receiving hom-parabol¡c antennas (HPA) with fan-shaped radiation pattern (su

1622912; US 4,349,E27; US 6,639,566 etc.). For example' HPA disclosed in SU 1622912

has basic elements made wholty from electfoconductive material or at least coated inside.by

2Ã

(5) a return channel main receiving station, including: - receiving horn
antennas which have sectoral radiation patterns and are meant  to cover
360 service area, 5 - down converters connected to the antennas inputs, -
a divider having the number of outputs equal to the number of the
antennas and  connected to the converters outputs, - demodulators
connected to the divider output, - at least one access server connected to
the demodulators output, and 10 - a data service centre equipped with a
router having nonempty set of outputs to  be connected to external data
sources and connected to an access server. In practice, such data service
centre is a local area network of information and  communication servers
with access to Ethernet interface through said router. The transponder
described above was designed to operate preferably in continental  15
climate. Therefore, its radome against atmospheric precipitations may be
a usual dome- shaped awning. The described microwave terrestrial
interactive transponder provides: - conversion of data service centre
Ethernet digital stream into DVB-S format and  carrier frequency
modulation by the transport DVB stream, 20 - connecting the customers to
analogue and digital radio- and TV broadcast  systems (with
analogue-to-digital and digital-to-analogue signals related  conversion), -
increasing of customers channels number by re-using of each return
channel  frequencies due to sectoral receiving, and 25 - TV broadcasting
and data transmission and, if necessary, correction data  transmission to
developed CPE network. This design allows increasing quality of services
and reducing their costs as CPE  network would be expanded. Used
network layer protocols enables to insert arbitrary  messages into the
general data stream with simultaneous correction of CPE transceivers 30
communication times. And, finally, layer services' application allows
generating direct  channels and ((mixing)) into general data stream the
correcting data by the regular means.  However, it is impossible to adjust
the transponder radiating power to current weather conditions using the
omnidirectional transmitting antenna for all broadcasting and data trunks
even by sectoral receiving circuit that is equipped with usual horn
antennas formed as  35 extensions of tapered waveguides. Said
MIDIS-transponder's disadvantage is not reasonable to eliminate by use
of  known receiving horn-parabolic antennas (HPA) with fan-shaped
radiation pattern (SU  1622912; US 4,349,827; US 6,639,566 etc.). For
example, HPA disclosed in SU 1622912  has basic elements made wholly
from electroconductive material or at least coated inside by WO
2008/123840 7 PCTIUA2008/000023  it. In particular, this HPA comprises
of., (a) a rectangular in cross-section horn, the input of which is connected
to a feeding  
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(a) a rectangular in cross€ec{ion hom, lhe input of which ís connecled to a feed¡ng

waveguide's end part, and

(b) a parabolic reflector designed to be an extensiori of one oJ walls of said horn and

loceted exâctly opposite said hom's aperture. "
M¡nimal back rad¡ation is .a typtcâl feature of HPA enabl¡ng io mini¡¡se mutual

interêrences under their axis opposite location. But such inlerferênces do not play an

essential fole when receiving weak CPE signals. Therefore, HPA implementat¡on may be

íncreased cost of ex¡sting transponders only.

Further, use of the omnidirectional transmitt¡ng antennas is forcing to use ìn known

transponders such protective radomes, which are made almost in whole fiom expensive

radio transparent materials and only sometimes (for making and mounting purpose) divided

into a domeshaped cover and a cylindrical casing (SU f826564, UA 150234' etc.).

Therefore, the known transponder in any embodiment is forced to operate at maximum

power level even under fair weather. lt pollutes environment w¡th ballast electromagnetic

radiation and causes interferences for other rad¡o systems.

summaty of the Invention

The invention is based on the problem of creat¡on of such tenestr¡el microwave

¡nterac{ive fransponder, wh¡ch Would be capable to adapt in itself to cunent values of the

EMW fadíng in surface air and, hence, lo provide reliable functioning at the minimal radiated

radio signals power respeclively to the real EMW fading.

First of all, said probfem is solved by change of structure of transmitting and receiving

cifcu¡ts of above-mentioned transponder. The improved according to the invention lefieslrial

m¡crowave interactíve adaptive transponder comprises of:

(1) a transmitting circuit of direct channels of broadcasting and/or interactive data

exchange wilh cusiomers, which is -
div¡ded ¡nto practically idenÌical az¡muthal seclors, and

equiþped in each such sector wilh series of a microwave transmitler, an output

waveguide and a transmitting hofn-parâbolic antenna providing fixed polarisation of radio

signal;

(2) a receivihg circuit of return channels of inleractive data exchange w¡th customers,

which is -
divided into such praclically identical azimuthal sectors those are adjacent apeak and

in a horÞontal project¡on practically coincide in pairs wìth the respective azimuthal sectors of

the transmitting circuit, and

equipped in each such azimuthal sector w¡th series of a receiving horn-parabolíc

antenna providing fìxed polarisation of radio signal, an ¡nput wâveguide and a microwave

receiver,

at that in each pair of said azimuthal sectors of both said c¡rcuits

35

waveguide's end part, and (b) a parabolic reflector designed to be an
extension of one of Walls of said horn and  5 located exactly opposite said
horn's aperture. Minimal back radiation is a typical feature of HPA
enabling t6 minimise mutual  interferences under their axis opposite
location. But such interferences do not play an  essential role when
receiving weak CPE signals. Therefore, HPA implementation may be
increased cost of existing transponders only. 10 Further, use of the
omnidirectional transmitting antennas is forcing to use in known
transponders such protective radomes, which are made almost in whole
from expensive  radio transparent materials and only sometimes (for
making and mounting purpose) divided  into a dome-shaped cover and a
cylindrical casing (SU 1826564, UA 15023A, etc.). Therefore, the known
transponder in any embodiment is forced to operate at maximum  15
power level even under fair weather. It pollutes environment with ballast
electromagnetic  radiation and causes interferences for other radio
systems. Summary of the Invention The invention is based on the problem
of creation of such terrestrial microwave  interactive transponder, which
would be capable to adapt in itself to current values of the  20 EMW
fading in surface air and, hence, to provide reliable functioning at the
minimal radiated  radio signals power respectively to the real EMW fading.
First of all, said problem is solved by change of structure of transmitting
and receiving  circuits of above-mentioned transponder. The improved
according to the invention terrestrial  microwave interactive adaptive
transponder comprises of: 25 (1) a transmitting circuit of direct channels of
broadcasting and/or interactive data  exchange with customers, which is
divided into practically identical azimuthal sectors, and equipped in each
such sector with series of a microwave transmitter, an output  waveguide
and a transmitting horn-parabolic antenna providing fixed polarisation of
radio  30 signal; (2) a receiving circuit of return channels of interactive
data exchange with customers,  which is  divided into such practically
identical azimuthal sectors those are adjacent apeak and  in a horizontal
projection practically coincide in pairs with the respective azimuthal
sectors of  35 the transmitting circuit, and equipped in each such
azimuthal sector with series of a receiving horn-parabolic  antenna
providing fixed polarisation of radio signal, an input waveguide and a
microwave  receiver, at that in each pair of said azimuthal sectors of both
said circuits WO 2008/123840 8 PCT/UA2008/000023  the parabolic
reflectors of the transmitting and receiving horn-parabolic antennas have
the common vertical symmetry plane, and these antennas are adjusted on
mutually orthogonal polarisation of radio signals; 
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the parabolic reflectors of the transmitting and rece¡ving horn-parabolic antennas have

the common verlicel symmetry plane, and

these antennas are adjusted on mutually orfhogonal polarisatìons of radio signals;

(3) at least one router equipped with a means for connecting to the Ëthemeþinterface;

(4) at least one former of d¡recl and retum channels, which is connected to the

informalional outputs of sa¡d rcuter and to the informational outputs of which are connected

said microwave trensmitters and receivers those operate on respective hansmitting and

receiving horn-parabolic ântennas in each said az¡muthal sector;

(5) at least one suitable power supply unit and separatê ci¡cuils of feed and power

conlrol of said miclowave hansmitters and sepafato feed circuils of said microwave

receivers;

(6) a monitor of surface air and propagalion of radio signals in each of azimuthal

sectors of said transmitting and receiving circuils, and

(7) an adaptive power oontrol unit of each of the microwave transmítters, which is

connected as a whole to the informational oulputs of sa¡d mon¡tor and to the conlrol outputs

of which the separate circuits of feed and power control of sa¡d trânsmittels are connected-

Even ¡n fhis minimal configurat¡on the proposed transponder is capable to tune

automat¡cally power of each of lhe microwave transmitters taking into accounl reâl hum¡dity

and/or dustiness of surface air in any separate azimuthal seclor and in all these sectors

simultaneously. lt allows exploiting the transponder on maxímal permissible power only at

the maximal fading EMW in lhe service area. ln other cases the new transponder prov¡des

reliable data communicat¡on with customers on powers under permissible maximum.

Additional feature consists in lhat said receiving horn-Parabolic anlenna and its

microwâve receiver are located over resp'ective Said transmitting hom-parabolic anlenna and

its m¡crowave transmitter in each pair of said azimuthal sectors. lt facil¡tates access from

below to the equipment of transmittin$ circuit, which is more frequent, than rece¡v¡ng circuit,

needs technical service and/or repair.

Other additional feature consists in that the microwave transmitters and lhe ¡nput

waveguides of the all horn-parabolìc antennas of the transmitting circuit and the output

waveguides and the microwAve rece¡vers of the all horn-parabolic anlennas of lhe receiving

cifcuíl are loceted over the horns respective to them. lt excludes practically cumulation ot

raindrops, snowflakes and dust in homs even in lhose cases, when the transponder would

be operated w¡thout radome. Moreover, such arrangement of aforesaid elements is

especially imporlant in order to prevent accumu¡aiion of steam condensate on well-known

windows ofthe waveguides' vacuum seal assemblies of the microwave transmitters and the

microwave receivers even ât presence ofthe radome.

Further additional features consist in lhat -
each oh the transmifting and receiving circuils include 4N (where N =',l, 2' 3 etc.) said

azimuthal seciors with angular value 900/N for the purpose of forming mutually additional

35

(3) at least one router equipped with a means for connecting to the
Ethernet-interface;  5 (4) at least one former of direct and return channels,
which is connected to the  informational outputs of said router and to the
informational outputs of which are connected  said microwave transmitters
and receivers those operate on respective transmitting and  receiving
horn-parabolic antennas in each said azimuthal sector; (5) at least one
suitable power supply unit and separate circuits of feed and power  10
control of said microwave transmitters and separate feed circuits of said
microwave  receivers; (6) a monitor of surface air and propagation of radio
signals in each of azimuthal  sectors of said transmitting and receiving
circuits, and (7) an adaptive power control unit of each of the microwave
transmitters, which is  15 connected as a whole to the informational
outputs of said monitor and to the control outputs  of which the separate
circuits of feed and power control of said transmitters are connected. Even
in this minimal configuration the proposed transponder is capable to tune
automatically power of each of the microwave transmitters taking into
account real humidity  and/or dustiness of surface air in any separate
azimuthal sector and in all these sectors 20 simultaneously. It allows
exploiting the transponder on maximal permissible power only at  the
maximal fading EMW in the service area. In other cases the new
transponder provides  reliable data communication with customers on
powers under permissible maximum. Additional feature consists in that
said receiving horn-parabolic antenna and its  microwave receiver are
located over respective said transmitting horn-parabolic antenna and  25
its microwave transmitter in each pair of said azimuthal sectors. It
facilitates access from below to the equipment of transmitting circuit,
which is more frequent, than receiving circuit,  needs technical service
and/or repair. Other additional feature consists in that the microwave
transmitters and the input  waveguides of the all horn-parabolic antennas
of the transmitting circuit and the output  30 waveguides and the
microwave receivers of the all horn-parabolic antennas of the receiving
circuit are located over the horns respective to them. It excludes
practically cumulation of  raindrops, snowflakes and dust in horns even in
those cases, when the transponder would  be operated without radome.
Moreover, such arrangement of aforesaid elements is  especially
important in order to prevent accumulation of steam condensate on
well-known 35 windows of the waveguides' vacuum seal assemblies of
the microwave transmitters and the  microwave receivers even at
presence of the radome. Further additional features consist in that  each
on the transmitting and receiving circuits include 4N (where N = 1, 2, 3
etc.) said  azimuthal sectors with angular value 90/N for the purpose of
forming mutually additional WO 2008/123840 9 PCTIUA2008/000023
direct and return channels of broadcasting and interactive data exchange
with customers, said former of the direct and return channels is adjusted
on the reiteration of working  frequencies in the direct channels through
one pair of said azimuthal sector, and the transmitting and receiving
horn-parabolic antennas are adjusted to the same type  
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direct and return channels of broadcâsÎ¡ng and interactive data éxchange with customers,

said former of the direct and retum channels is adjusted on the reiteration of working

tequencies in the direcl channels through one pair ofsaid azimuthal sec-tor, and

. the transmitting and receiving hom-parabolic antennas are adjusted to the same type

mutually orthogonat polarisations of radio signals through each two pairs of said azìmuthal

sectors-

Theée additional improvements provide:

i¡rstly, determinalion of those pair of said âzimuthal sectols in which atmospheric

obstructions to fhe EMW propagation are most significant (that is ¡mportant ¡n the cases

when atmospheric preoipilalions or dust are distributed in the serv¡ce area unevenly);

secondfy, the zN-mulfple use of frequencies of the direct and return channels and,

accordingly, 2N-multiple íncrease of quantity of such channels is provided'

One rnore additional feature consists in that said adaptive power control unit ¡n each

said microwave transm¡tter is supplemented with a gain controllet in each said microwave

receiver. lt allows applying the transponder according to fhe invention in combination with

standard customers' transceivers.

Last additional feature consists in that said former of the direct and ¡etum channels

has at least one additional input that is meant for connecting to an analogous W signals

source. lt extends the number of multimedia services.

Said problem is solved also by improvement of above-mentioned horn parabolic

antenna for said tenestrial microwave interective adaptive lranSponder. This entenna

according to the ¡nvent¡on has eleclroconductive in whole or at least covered inside by a

layer of electroconductive mater¡al parts such es:

('l) a rectangular feeding or receiving waveguide equipped with a suitable mËans for

fastening it to the respective microwave transmitte/s or receiveis waveguide,

(2) a horn which is rigidly assembled with said rectangular waveguide and has:

two divergent walls assembled rigidly with two opposite walls of said rectangulâr

waveguide, and

two flal side walls being continuations of two other above-mentioned waveguíde's

walls and bounded on one side by identical pârebolic ârcs;

(3) a perabolic reflector assembled rigidly w¡th sa¡d flat side walls of the homi and

(4) at least a two-stage trumpet being continuation ofthe horn and having an aperture

that exceeds the horn aperture in area extent.

Such hom parabolic antennas allow:

to form practically identical (fan> radialion pattems on two orthogonal ifor example,

vertical and horizontal linear) polarisations,

to decrease substantially levets of cross-potarisation radiation and back radiation in the

cases when width of fadiation paüerns in almuthal and elevation planes are differed

violently (in particular, tenfold or more times).

35

5 mutually orthogonal polarisation of radio signals through each two pairs
of said azimuthal  sectors. These additional improvements provide: firstly,
determination of those pair of said azimuthal sectors in which atmospheric
obstructions to the EMW propagation are most significant (that is
important in the cases  10 when atmospheric precipitations or dust are
distributed in the service area unevenly); secondly, the 2N-multiple use of
frequencies of the direct and return channels and,  accordingly,
2N-multiple increase of quantity of such channels is provided. One more
additional feature consists in that said adaptive power control unit in each
said microwave transmitter is supplemented with a gain controller in each
said microwave  15 receiver. It allows applying the transponder according
to the invention in combination with  standard customers' transceivers.
Last additional feature consists in that said former of the direct and return
channels  has at least one additional input that is meant for connecting to
an analogous TV signals  source. It extends the number of multimedia
services. 20 Said problem is solved also by improvement of
above-mentioned horn parabolic  antenna for said terrestrial microwave
interactive adaptive transponder. This antenna  according to the invention
has electroconductive in whole or at least covered inside by a  layer of
electroconductive material parts such as: (1) a rectangular feeding or
receiving waveguide equipped with a suitable means for  25 fastening it to
the respective microwave transmitter's or receivers waveguide, (2) a horn
which is rigidly assembled with said rectangular waveguide and has: two
divergent walls assembled rigidly with two opposite walls of said
rectangular  waveguide, and two flat side walls being continuations of two
other above-mentioned waveguide's  30 walls and bounded on one side
by identical parabolic arcs; (3) a parabolic reflector assembled rigidly with
said flat side walls of the horn; and (4) at least a two-stage trumpet being
continuation of the horn and having an aperture  that exceeds the horn
aperture in area extent. Such horn parabolic antennas allow: 35 to form
practically identical cfan)> radiation patterns on two orthogonal (for
example,  vertical and horizontal linear) polarisation, to decrease
substantially levels of cross-polarisation radiation and back radiation in the
cases when width of radiation patterns in azimuthal and elevation planes
are differed  violently (in particular, tenfold or more times). WO
2008/123840 10 PCTIUA2009/000023  In this way such technical
pre-conditions are created, which allow using said sectioned  terrestrial
microwave interactive adaptive transponders  firstly, on identical
frequencies and orthogonal polarisations through one said  azimuthal
sectors, and, 5 secondly, on identical frequencies and polarisations in
diametrically opposite said  
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ln this way such technical pre-cond¡tions are created, which allow using said sect¡oned

tenestn?l micro$rave interactive adaptive transponders -
f¡rsfly, on ¡dentical frequencies and orthogonal polaf¡sat¡ons thlough one said

azimulhal sectors, and,

secondly, on idenlical frequencies and polâdsat¡ons in diametrically opposite said

azimulhal sectors

Accordingly, it ¡s really possible to divide circr¡lar multimedia tfanspondeds service

area on 4N (Ìvhere N = 1,2, 3. and etc.) az¡muthal sectors and, hence, to except prac't¡calv

¡nte¡-sector interferences.

Additional featufe consists in that said trumpet has tlvo tfapezoidal ¡n profile stages at

that the fißt sbges flare angle exceeds the flare angle of the second slage. lt allows to

optimise abovè,mentioned advantages by e)çedmental selection of particular values of said

flare angles,

other additional feature consists in that said rectangular feeding waveguide or said

receiving waveguide has square cross-section. lt allows transmitting and receiving radio

signals with arbitrary (includ¡ng linear, circulâf and elliptic) polarisalion, which may be

provided by well-known polarizers and rotators.

And, linally, said problem is solved by improvement of the tenestfial microwave

intelactive âdaptive tfânsponder's ødome from atmospheric precipitalions' The radome

according to the invenfion compríses of:

(l ) a dome-shaPed roof, and

(2) a cylinder-like casing that is ¡mpenetrable for atmospheric prec¡pitations and dust

and rigidly assembled with the dome-shaped roof; the cylinder-like casing comprises of:

eltemãte protuberânt ledges, the number of which corresponds to the number of

the transpondeis azimuthal sectors in the plan view and each of which has at least one

rad¡o transparent window,

smooth gutters which are locâted between sa¡d protuberant ledges and meant for

draining of atmospheric precipitations, and

deflectors which are placed over each said radio transparent w'ndow'

such radome is needed for protection of the transpondefs tfansmitting and receiv¡ng

antennas from atmospheric influences. This protectíon is especially important ¡n regions

having great average annual intensity of rains and/or snowfalls or dusty storms'

For example, the proposed radome provides effective draining of water streams ¡n the

periods of monsoon rains. Analogously, such radome prevents effectively sticking of snow

on lhe exter¡or radio trânspefent windows' surfaces.

It facilitates adaplive tuning of the trânsponder to curent whether cond¡tions and

diminishes power losses at the transmission and receiving of microwave radio signals.

Additional feature consists in that the radome ¡s equipped w¡th ¡mp¡ngement baftles

which ere fixed neaf the conjunction of said dome-shaped roof and said cylinder-like casing

35

azimuthal sectors. Accordingly, it is really possible to divide circular
multimedia transponder's service  area on 4N (where N = 1, 2, 3. and etc.)
azimuthal sectors and, hence, to except practically  inter-sector
interferences. 10 Additional feature consists in that said trumpet has two
trapezoidal in profile stages at  that the first stage's flare angle exceeds
the flare angle of the second stage. It allows to  optimise
above-mentioned advantages by experimental selection of particular
values of said  flare angles. Other additional feature consists in that said
rectangular feeding waveguide or said  15 receiving waveguide has
square cross-section. It allows transmitting and receiving radio  signals
with arbitrary (including linear, circular and elliptic) polarisation, which may
be  provided by well-known polarizers and rotators. And, finally, said
problem is solved by improvement of the terrestrial microwave  interactive
adaptive transponders radome from atmospheric precipitations. The
radome  20 according to the invention comprises of (1) a dome-shaped
roof, and (2) a cylinder-like casing that is impenetrable for atmospheric
precipitations and dust  and rigidly assembled with the dome-shaped roof;
the cylinder-like casing comprises of:  alternate protuberant ledges, the
number of which corresponds to the number of 25 the transponder's
azimuthal sectors in the plan view and each of which has at least one
radio transparent window, smooth gutters which are located between said
protuberant ledges and meant for  draining of atmospheric precipitations,
and deflectors which are placed over each said radio transparent window.
30 Such radome is needed for protection of the transponders transmitting
and receiving  antennas from atmospheric influences. This protection is
especially important in regions  having great average annual intensity of
rains and/or snowfalls or dusty storms. For example, the proposed
radome provides effective draining of water streams in the  periods of
monsoon rains. Analogously, such radome prevents effectively sticking of
snow  35 on the exterior radio transparent windows' surfaces. It facilitates
adaptive tuning of the transponder to current whether conditions and
diminishes power losses at the transmission and receiving of microwave
radio signals.  Additional feature consists in that the radome is equipped
with impingement baffles which are fixed near the conjunction of said
dome-shaped roof and said cylinder-like casing WO 2008/123840 11
PCT/UA2008/000023  and each of which envelopes partially with a gap
the upper part of the corresponding  protuberant ledge. Further additional
features consist in that said dome-shaped roof is formed as  spheroid
segment, or a pointed cone. These forms of said roof is the most
preferable for  5 protection of the transponders from rains or snow. Last
additional feature consists in that each said protuberant ledge has two
spaced in  



and each of which envelopes partially wlth a gap the uppel parl of the corespond¡ng

protuberant ledge.

Further additional features cons¡st in that said dome-shaped roof ¡s fofmed as

spheroid segment, or a pointed cone. These fofms of sâid roof is the most pfefefable for

5 protection of the trânsponders from ra¡ns or snow.

Last additional feature consists ín that each said prolubefant ledge has two spaced in

height praclically identical fadio transparent ì¡rindows. ll facilitates separale montage and

technical servicing of lhe fansmitting and rcceiving hom'pârabolic antennas'

To each person skilled ín the art is clear that aforesaid additional features can be used

l0 in various combinatíons with the basic invention and that described below best embodiments

of the invention ¡n no way limit he sclpe of rights based on claims'

Brief Description of the Drawings

The invention will now be explained by deta¡led description of terestrial microwave

interactive adaptive lranspondefs construction and operation w¡lh feferences to the

l5 accompanying drawings, in wh¡ch:

Fig.1 shows basic block diagrem of the ploposed trânsponder;

Fig.2showsassemblyofthetransmittingandreceiv¡ngcircu¡tsonanarbitrarybase;

Fig.3 shows approx¡mate block diagram of the proposed transpondeis adapt¡ve power

control unit;

20 Fig.4 shows axonometric view ofthd proposed horn-parabolic antenna;

Fig.s shows axonometric view of the proposed transpondeds radome (and

oonventionally depicled heavy rain);

Fig.6 shows the hom-parabolic antenna posìtion on the radome (pertial plan view);

Fig.7 shows the proposed transponde/s service area layout and an example of

25 meteorological situation in such area (plan view);

Fig.Sshowsgraphicchartofdependencebetweenpowertransmittedbycuslomel,s

transceivers' and their dislance from the transponder (agã¡nst clear sky and heavy ra¡n).

The best Embodiments of the lnvention

Any tegestrial microwave inleractive adapt¡ve transponder according to the inventíon

30 has the following non-denoted especially parts:

a trânsmitting circuit of the direct broadcasting and/or customers interactive data

exchange channets, end

areceivingcircuitofthefetulncustomersinteractivedataexchangechannels.

Both these circuits are d¡vided into practically the same asimuthal sectors, which are

35 coincided in plan view but spaced in height. Conespondingly, Fig'1 shows:

a series of microwave transmitters 1 (additionalfy denoted as Tr...T¿¡¡), output

waveguides denoted only with arrows, and transmitting horn-parabolic antennas 2

(edditionally denoied as Arr...Ar¡x) belonged to said transmittíng circuit, and

a series of rece¡ving horn-parabolic antennas 3 (additionally denoled as Anr...An¡x),

wo 2008/123840

height practically identical radio transparent windows. It facilitates
separate montage and  technical servicing of the transmitting and
receiving hom-parabolic antennas. To each person skilled in the art is
clear that aforesaid additional features can be used  10 in various
combinations with the basic invention and that described below best
embodiments  of the invention in no way limit the scope of rights based on
claims. Brief Description of the Drawings The invention will now be
explained by detailed description of terrestrial microwave  interactive
adaptive transponder's construction and operation with references to the
15 accompanying drawings, in which: Fig.1 shows basic block diagram of
the proposed transponder; Fig.2 shows assembly of the transmitting and
receiving circuits on an arbitrary base;  Fig.3 shows approximate block
diagram of the proposed transponder's adaptive power  control unit; 20
Fig.4 shows axonometric view of the proposed horn-parabolic antenna;
Fig.5 shows axonometric view of the proposed transponder's radome (and
conventionally depicted heavy rain); Fig.6 shows the hom-parabolic
antenna position on the radome (partial plan view);  Fig.7 shows the
proposed transponder's service area layout and an example of  25
meteorological situation in such area (plan view); Fig.8 shows graphic
chart of dependence between power transmitted by customer's
transceivers' and their distance from the transponder (against clear sky
and heavy rain). The best Embodiments of the Invention Any terrestrial
microwave interactive adaptive transponder according to the invention  30
has the following non-denoted especially parts: a transmitting circuit of the
direct broadcasting and/or customers interactive data  exchange
channels, and a receiving circuit of the return customers interactive data
exchange channels. Both these circuits are divided into practically the
same asimuthal sectors, which are  35 coincided in plan view but spaced
in height. Correspondingly, Fig.1 shows: a series of microwave
transmitters 1 (additionally denoted as Ti...T4N), output  waveguides
denoted only with arrows, and transmitting horn-parabolic antennas 2
(additionally denoted as AT,...AT4N) belonged to said transmitting circuit,
and a series of receiving horn-parabolic antennas 3 (additionally denoted
as ARI...AR4N), WO 2008/123840 PCT/t7A2008/000023  12 input
waveguides denoted only with arrows, and microwave receivers 4
(additionally  denoted as R,...R4N) belonged to said receiving circuit. The
number of said transmitters 1, said horn-parabolic antennas 2 and 3,
above- mentioned output and input waveguides and said receivers 4 are
equal to the number of  5 aforesaid asimuthal sectors which are visible in
plan view. It is desirable if this number to be equal to 4N (where N = 1, 2,
3, etc.). Then the  
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inpul waveguides denoted only with anows, and microwave receivers 4 (additionally

denoted as Rr...R1N) belonged to saíd receiving circuit.

The number of said hansmitters l, said horn-parabolic antennas 2 and 3, above-

mentioned output and input waveguides and said receivers 4 are equal to the number of

aforesaid asimuthal sectors which are visible in. plan view'

It is desirable if this number to be egual to 4N (where N = 1, 2, 3, etc.). Then the

angular size of each said asimuthal sector (where the pair of mutually complemenled

transmitting 2 and receiving 3 horn-perabolic antennes is placed) will be equal to 900/N.

Each said antenne 2 and eech said antenna 3 is characlerized by a specified radio

signal polarisation. Al that - '

parabolic reflectors shown and denoted below in each pair of adjacent apeak

transmitting Arr...Ar¡¡r and receiving Anr...AR¿¡¡ hotn-parabolic anlennas hãve a common

verlical symmetry plane, and

these antennas are adjusted to mutually orthogonal radio signals' polarisations.

Linear, circular and elliptic polarisation types and their various combinations are

shown in Fig.l at the left and at the right from symbolically denoted pairs of the respective

transmitt¡ng ând receiving antennâs belonged to the dhect and return channels. ln particular,

two such pairs of said mutually complementary antennas Arr&Anr afld A1¡¡&Apa¡ âñd

corresponding to them pahs the transmitlers and the receivers located in diffêrent asimuthal

sectors may be clearly shown in said drawing.

It is desirâble thal in each said asimuthal sector lhe receiving hom-parabolic anlenna

3 and its microwave receiver 4 are located above the transmitt¡ng horn-parabolic anlenna 2

and its microwave transmitter 1 as it is clearly seen in Figs 1 and 2.

The proposed transponder must be equipped with a set of functional blocks for

effective operalion of aforesaíd receiving ând transmittlng circuits, namely (see Fig.l):

at leasl one router 5 having standard means for connection to the Ethernet interface

and for provision ofworking with arbitrary digital data includ¡ng digital video signals:

at least one former 6 of said direct and return channels,-

which is connected to the ¡nformat¡on inputs of router 5,

to the ¡nformation outpuls of which said microwave transmitterc 1 and said

microwave receívers 4 are connected those work together with the respeclive

transmitting 2 and rece¡ving 3 horn-parabolic antennas of said dkect and return

channels in each said az¡mulhal sector, and

lo at least one input of which can be connected to lhe analogous television

broadcasting slatìon (shown but not especially denoted);

.at least one suitable power supply unit 7 and not shown here separale circuits of feed

and power control of said microwave transmitters 1 and separate feed circuits of said

microwave receivers 4;

a monitor I of surface air and radio signals propagalion in each asimuthal seclor of

35

angular size of each said asimuthal sector (where the pair of mutually
complemented  transmitting 2 and receiving 3 horn-parabolic antennas is
placed) will be equal to 90/N. Each said antenna 2 and each said antenna
3 is characterized by a specified radio  10 signal polarisation. At that
parabolic reflectors shown and denoted below in each pair of adjacent
apeak  transmitting AT,...AT4N and receiving AR,...AR4N horn-parabolic
antennas have a common  vertical symmetry plane, and these antennas
are adjusted to mutually orthogonal radio signals' polarisations. 15 Linear,
circular and elliptic polarisation types and their various combinations are
shown in Fig.1 at the left and at the right from symbolically denoted pairs
of the respective  transmitting and receiving antennas belonged to the
direct and return channels. In particular,  two such pairs of said mutually
complementary antennas AT,&AR, and AT4N&AR4N and  corresponding
to them pairs the transmitters and the receivers located in different
asimuthal  20 sectors maybe clearly shown in said drawing. It is desirable
that in each said asimuthal sector the receiving ham-parabolic antenna  3
and its microwave receiver 4 are located above the transmitting
horn-parabolic antenna 2  and its microwave transmitter 1 as it is clearly
seen in Figs 1 and 2. The proposed transponder must be equipped with a
set of functional blocks for  25 effective operation of aforesaid receiving
and transmitting circuits, namely (see Fig.1): at least one router 5 having
standard means for connection to the Ethernet interface  and for provision
of working with arbitrary digital data including digital video signals; at least
one former 6 of said direct and return channels, which is connected to the
information inputs of router 5, 30 to the information outputs of which said
microwave transmitters 1 and said  microwave receivers 4 are connected
those work together with the respective  transmitting 2 and receiving 3
horn-parabolic antennas of said direct and return  channels in each said
azimuthal sector, and to at least one input of which can be connected to
the analogous television  35 broadcasting station (shown but not
especially denoted); at least one suitable power supply unit 7 and not
shown here separate circuits of feed  and power control of said microwave
transmitters I and separate feed circuits of said  microwave receivers 4; a
monitor 8 of surface air and radio signals propagation in each asimuthal
sector of WO 2008/123840 13 PCT/UA2008/000023  said transmitting
and receiving circuits, and a multichannel adaptive power control unit 9 of
each microwave.transmitter 1, which is  connected as a whole to the
informational outputs of said monitor 8 and to the control  outputs of which
the above-mentioned separate circuits of feed and power control of said  5
transmitters I are connected. In a real transponder said units 8 and 9 are
represented usually as an integral  adaptive control system of said
transmitting circuit (and, in some embodiments, of said  
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said lrensmitting and rece¡ving c¡rcuits, and

a multichannel adaptive power control unil 9 of each microwave.transmitier 1, which is

connected as a whole to the informational ouþuts of sa¡d monitor I and to lhe control

outputs of which the abov+ment¡oned separale chcuils of feed and power control of said

transmitters 1 are connected,

ln a reel lransponder said units I and 9 ere represented usua¡ly as an integrâl

adaptive control system of se¡d transmitting circuit (and, in some embod¡ments, of said

receiving circuit) which, as a rule, is built in said former 6 of the d¡rect and retum chânnels.

Microwave receivers 4 of lhe return channe[s may be used in such control system as

sensors of almosphefic situation.

F¡g. ? shows such power control subsystem of a single microwave transmitter 1, which

¡s a part of integrel adaptive power control system. This subsystem has connected in series:

such retum channel's demodulato l0, which is conneoted to the receiver's 4 oulput of

lhe respective relurn channel meant for intereclive dafa exchange with customefs,

said adaptive power control unit I, and

a modulator 11 connecled to the input of lhe respective microwave transmitter 1.

Further Fig. 2 shows some features of arrangement of lhe proposed transponder on

an intermêdiate supporl 12- This (as a rule, skeleton) suppol't 12 ¡s also used as a radome

13 bearerand may be fixed on a su¡table basis (forexample, on any housetop 14).

Finally, Fig.2 shows that the microwave transmitters 1 and the input waveguides of the

all horn-parabolic antennas 2 (belonged to said transmitting circu¡t) as well as the output

waveguides and the microwave receivers 4 of the all hom-parabolic antennas 3 (belonged to

said rece¡v¡ng circuil) are located over the respective horns of all said antennas.

Fig.3 shows an âpproximate structure of one single channel of the multichannel

adapt¡ve power conlrol unit I that is a part of the former 6 of said direct and return channels

and is meant for regulation of the microwave transmitters' I power consumption. This unit 9

includes:

a bit errors analyser 15 connected to the outputs ofthe demodulators l0 of said return

channels,
' an unit 16 for decision-making on the output radio signals power adjustment according

to reâl âtmospheric situation; the unit 16 is connected to the analyser's l5 outpul

an interface module 17 for transmission of commands conceming adjusting outpul

powgr of microwave transmitler's 1 radio signals' in a single asimuthal sector, and

a controlled attenuator 18 to the input of which data sources (¡.e. respective direct

channels) are connected and to the output of which respective microwave lransmittel 1 w¡th

lhe transmitting horn-parabolic antenna 2 are connected.

It ¡s obvious to the persons skilled in the art that unit 9 (providing the microwave

transmitters' 1 adaptìve power control) may be supplemented with a not shown especially

well-known gain contol circuit for each mícrowave receiver 4. This circuit based usually on
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receiving circuit) which, as a rule, is built in said former 6 of the direct and
return channels.  Microwave receivers 4 of the return channels may be
used in such control system as  10 sensors of atmospheric situation. Fig.
2 shows such power control subsystem of a single microwave transmitter
1, which  is a part of integral adaptive power control system. This
subsystem has connected in series:  such return channel's demodulator
10, which is connected to the receiver's 4 output of  the respective return
channel meant for interactive data exchange with customers, 15 said
adaptive power control unit 9, and a modulator 11 connected to the input
of the respective microwave transmitter 1.  Further Fig. 2 shows some
features of arrangement of the proposed transponder on  an intermediate
support 12. This (as a rule, skeleton) support 12 is also used as a radome
13 bearer and may be fixed on a suitable basis (for example, on any
housetop 14). 20 Finally, Fig.2 shows that the microwave transmitters 1
and the input waveguides of the  all horn-parabolic antennas 2 (belonged
to said transmitting circuit) as well as the output  waveguides and the
microwave receivers 4 of the all horn-parabolic antennas 3 (belonged to
said receiving circuit) are located over the respective horns of all said
antennas. Fig.3 shows an approximate structure of one single channel of
the multichannel  25 adaptive power control unit 9 that is a part of the
former 6 of said direct and return channels  and is meant for regulation of
the microwave transmitters' I power consumption. This unit 9  includes: a
bit errors analyser 15 connected to the outputs of the demodulators 10 of
said return  channels, 30 an unit 16 for decision-making on the output
radio signals power adjustment according  to real atmospheric situation;
the unit 16 is connected to the analyser's 15 output, an interface module
17 for transmission of commands concerning adjusting output  power of
microwave transmitter's 1 radio signals' in a single asimuthal sector, and a
controlled attenuator 18 to the input of which data sources (i.e. respective
direct  35 channels) are connected and to the output of which respective
microwave transmitter 1 with  the transmitting horn-parabolic antenna 2
are connected. It is obvious to the persons skilled in the art that unit 9
(providing the microwave  transmitters' 1 adaptive power control) may be
supplemented with a not shown especially  well-known gain control circuit
for each microwave receiver 4. This circuit based usually on WO
2008/123840 14 PCT/11A2008/000023  multichannel controlled amplifier
or, more desirable, on amplifiers that are built into said  receivers 4
immediately. It is advisable to equip the proposed transponder by
horn-parabolic antennas (HPA)  shown in Fig.4. Each HPA has
electroconductive in whole or at least covered inside by a  5 layer of
electroconductive material parts such as: a rectangular feeding or
receiving waveguide 19 equipped with a suitable means for  fastening it to
the respective microwave transmitters 1 or receivers 4 waveguide (these
means may be shaped as flanges 20), 
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multichannel contrclled amplifier or, more desirable, on amplifiers that are bu¡lt inlo sã¡d

receivers 4 immediatelY.

'It is advisáble to equ¡p the propæed tansponder by hom-parabolic antennas (HPA)

shown in Fig.4. Each HPA has electroconduclive in whole or at least covered inside by a

5 lâyer of elec,troconduct¡ve material parls such as:

a rectangular feeding or receiving waveguide 19 equipped with a su¡table means for

fastening ]t to the respeclive m¡crowave fansmitte/s 1 or receive/s 4 waveguide (thesê

means may be shaped as flanges 20),

a hom 21 which is rigidly assembled with said rectangular waveguid'e 19 and has:

I O two divergent walls 22 assembled rigidly with two opposite walls of said rectangular

waveguide 19, and

. two flat side walts 23 being continuations of two other above'menlioned

waveguide's l9 walls and bounded on one side by identical parabolic arcs;

a parabolíc réflector 24 that is assembled rig¡dly with said flat side walls 23 of the hom

15 21iand

ât leâst a two-stage trumpet 25 be¡ng continuatíon of the horn 21 and having an

aperture that exceeds the horn 2l aperture in area extent'

ln practice ¡t is sufficient if said trumpet 25 has two shown Ín Fig.4 trapezoidal in profile

stages at that the first stage's flare angle exceeds the flare angle of lhe second stage.

20 lt is mosf desirable if each waveguide 19 has square cross section.

The proposed antennas may be hingedly fastened on lhe tmnsponder's base and

equipped with well-known means of rolalion and lixation (for example, tumbuckles). This

provides adjustment of the kansm¡tting 2 and receiving 3 anlennas position in the elevation

planes in each asimulhal sector of the service area lhat is espeoially ¡mportant in the hilly

25 and mountain terrain.

ln the end ofthe proposed transponder description it is necessary to note lhat-

said former 6 of the direct and retum channels is ad¡usted on the reiteration of working

frequencies in the direct channels in each second asimuthal seclor, and

the edjacent apeak in pair the transmìtting 2 and receiving 3 horn-parabolic ântennas

30 (AT1&ARí), (Arr&An2) and so on till (Ara¡&A¡a¡) are adjusted to the same type mutually

orthogonal radio signals' polarisations in eãch third asimuthal sector.

It is advisabte to equ¡p the proposed tÉnsponder by an impenetrable for atmospheric

precipitâtions and dust radome 13: This radome 13 has (see Fig.s):

a dome-shaped (for example, as a spheroid segment or a po¡nted cone) roof 26 made

35 from waler-proof (bul not necessarily radio transparent) material, and

a cylinder-like casing that is rigidly assembled wilh said dome-shaped roof 26 and

comPrìses of:

alternate proluberant ledges 27, the number of wh¡ch corresponds to the number of

the lransponder's azimuihal sectors in the plan view and each of which has at least one

a horn 21 which is rigidly assembled with said rectangular waveguide 19
and has: 10 two divergent walls 22 assembled rigidly with two opposite
walls of said rectangular  waveguide 19, and two flat side walls 23 being
continuations of two other above-mentioned  waveguide's 19 walls and
bounded on one side by identical parabolic arcs; a parabolic reflector 24
that is assembled rigidly with said flat side walls 23 of the horn  15 21; and
at least a two-stage trumpet 25 being continuation of the horn 21 and
having an  aperture that exceeds the horn 21 aperture in area extent. In
practice it is sufficient if said trumpet 25 has two shown in Fig.4
trapezoidal in profile  stages at that the first stage's flare angle exceeds
the flare angle of the second stage. 20 it is most desirable if each
waveguide 19 has square cross section. The proposed antennas may be
hingedly fastened on the transponder's base and  equipped with
well-known means of rotation and fixation (for example, tumbuckles). This
provides adjustment of the transmitting 2 and receiving 3 antennas
position in the elevation  planes in each asimuthal sector of the service
area that is especially important in the hilly  25 and mountain terrain. In
the end of the proposed transponder description it is necessary to note
that said former 6 of the direct and return channels is adjusted on the
reiteration of working  frequencies in the direct channels in each second
asimuthal sector, and the adjacent apeak in pair the transmitting 2 and
receiving 3 horn-parabolic antennas  30 (ATI&ARI), (AT2&AR2) and so on
till (AT4N&AR4N) are adjusted to the same type mutually  orthogonal
radio signals' polarisation in each third asimuthal sector. It is advisable to
equip the proposed transponder by an impenetrable for atmospheric
precipitations and dust radome 13: This radome 13 has (see Fig.5): a
dome-shaped (for example, as a spheroid segment or a pointed cone)
roof 26 made  35 from water-proof (but not necessarily radio transparent)
material, and a cylinder-like casing that is rigidly assembled with said
dome-shaped roof 26 and  comprises of. alternate protuberant ledges 27,
the number of which corresponds to the number of  the transponders
azimuthal sectors in the plan view and each of which has at least one WO
2008/123840 PCT/13A20081000023  15 the transponder's azimuthal
sectors in the plan view and each of which has at least one  radio
transparent window 28 (made, as a rule, from fibreglass plastics with
polyester or  epoxy binders, pure polystyrene, polyethylene,
polypropylene, etc.), smooth gutters 29 which are located between said
protuberant ledges 27 and  5 meant for draining of atmospheric
precipitations, and deflectors 30 which are placed over each said radio
transparent window 28. It is preferable if each said protuberant ledge 27
has two practically identical radio  transparent windows 28 that are
spaced in height. This is desirable for enabling easy access  
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the trânspondeis azimuthal sec'tors inïe phn vìew and each of which has at least one

radio lransparenl window 28 (made, as a rule, fiom.fibreglass plastics with polyester or
epoxy binders, pure polystyrene, polyethylene, polypropylene, etc.),

smooth gutters 29 which are located between said proluberani ledges 27 and

meant tor draining of atmosphen? precipitations, and

dellectors 30 which are placed over each said radio transparent window 28.

li is preferable if each said protuberent ledge 27 has lwo praclically identical radio

iransparent windows 28 that are spaced in height. This is desirable for enabling easy access

to the spaced in height the transmittíng 2 and receiving 3 horn-parabolic antennas for iheir
assembly, mainlenânce and substitution.

It is prefereble too if impingemenl bafies 31 near the conjunction of said dome-shaped

roof 26 and said cylinder-like casing are fixed. Each of said baffle 31 is usually rig¡dly

connected with sa¡d roof 26 and envelops with a gap lhe upper part of the respecüve

protuberent ledge 27.

Each such ledge 27 may be separately faslened on support 12 shown in Fig2. lt is
desirable for the purpose of easy assembly/disassembly of the mentioned radome 13 and

access to the microwave transmitters 1 and/or microwave recgivers 4 and to the transm¡tt¡ng

2 and receiving 3 horn-parabolic antennas locãted in separate asimuthal sectors during their
service or repair.

Fig.ô shows the most clearly:

the horn-parabolic antenna 2 or 3 together with the respective mìcrowave transmitte|I
or microwave rece¡ver 4,

the rad¡o lransparent window 28 in one of the lédges 27 belonged to the radome,s f3
cylinder-like casing, and

the smooth gutters 29 between the adjacent protuberant ledges 27.

To testing praciicability and effectiveness of the invention one example of the
proposed transponder equipped with sa¡d hom-parabolic antennas and saíd radome was
made. lts service area was d¡v¡ded into eight equal asimuüìal sectors of 45" with the general

coverage of 360o (see Fig.7)- Such transponder (together with customers, transceivers

having parabolic receiving antennas) was meant to provide wireless customers' access:

first, to the digital video broadcasting transport streams generated w¡th operalors'

equipment and complying to DV&S (ETSI EN 300421, ISO/IEC 13018 - 1, 2, 3) standard,

second, to the digital /P networks and based on them information services through

operators' /Pgaleways connected to ihe kansponder; and

lhird, to the transport streams of an analogue video broadcâsting (by conversion of the

input analogue v¡deo signals info MPEG-2 slreams wh¡ch are suitable for transmission in

DVB standard).

The system comprises of said transponder and said customers' transceivers was

designed to operaie in line-of-sight conditions between the respective transponde/s

35

to the spaced in height the transmitting 2 and receiving 3 horn-parabolic
antennas for their  10 assembly, maintenance and substitution. It is
preferable too if impingement baffles 31 near the conjunction of said
dome-shaped  roof 26 and said cylinder-like casing are fixed. Each of said
baffle 31 is usually rigidly  connected with said roof 26 and envelops with
a gap the upper part of the respective  protuberant ledge 27. 15 Each
such ledge 27 may be separately fastened on support 12 shown in Fig2. It
is  desirable for the purpose of easy assembly/disassembly of the
mentioned radome 13 and  access to the microwave transmitters 1 and/or
microwave receivers 4 and to the transmitting  2 and receiving 3
horn-parabolic antennas located in separate asimuthal sectors during their
service or repair. 20 Fig.6 shows the most clearly: the horn-parabolic
antenna 2 or 3 together with the respective microwave transmitter I  or
microwave receiver 4, the radio transparent window 28 in one of the
ledges 27 belonged to the radome's 13  cylinder-like casing, and 25 the
smooth gutters 29 between the adjacent protuberant ledges 27. To testing
practicability and effectiveness of the invention one example of the
proposed transponder equipped with said hom-parabolic antennas and
said radome was  made. Its service area was divided into eight equal
asimuthal sectors of 45 with the general  coverage of 360 (see Fig.7).
Such transponder (together with customers' transceivers 30 having
parabolic receiving antennas) was meant to provide wireless customers'
access: first, to the digital video broadcasting transport streams generated
with operators'  equipment and complying to DVB-S (ETSI EN 300421,
ISO/IEC 13818 - 1, 2, 3) standard;  second, to the digital IP networks and
based on them information services through operators' IP-gateways
connected to the transponder; and 35 third, to the transport streams of an
analogue video broadcasting (by conversion of the  input analogue video
signals into MPEG-2 streams which are suitable for transmission in  DVB
standard). The system comprises of said transponder and said customers'
transceivers was  designed to operate in line-of-sight conditions between
the respective transponder's WO 2008/123840 16 PCT/UA2008/000023
the minimal and maximal radii of 500 m and 50 km respectively. The one
direct channel's bandwidth has occupied 28 MHz at the level of-3 dB and
36  MHz at the level of -20 dB. The one return channel's bandwidth has
occupied 2.2 MHz at the level of -3 dB and  5 3.5 MHz at the level of-30
dB. The 113-packets throughput was adjusted no less than 30 Mbps in
each direct channel  and 2.4 Mbps in each return channel. The
transponder was designed for stable reception of digital and analogous
television  broadcasting and network access with no more than 2% losses
of transmitted-packets for the  
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the min¡mal and mâximal radii of 500 m and 50 km respect'vely.

The one direct channel's bandwidth has occupied 28 MHz at the level of -3 dB and 36

MHz at the level of -20 dB.

The one return channel's bandw¡dth has occupied 2.2 MHz at the level of -3 dB and

3.5 MHz at the level of-30 dB.

The lP-packets throughput was adjusted no less than 30 Mbps in each direct channel

and 2.4 Mbps in each return channel.

The transponder was designed for stable reception of digital and analogous television

broadcasting and network access with no more than 2% losses of transm¡tted,pâckets for the

following dislances R between the customers' transceivers and the transponder:

R = 8.5 km for the.acceptable rain inlensity of65 mm per hour, and

R = 50 l(fn for the clear slry.

Ad notam, the designed additional radio signal's attenuation in the rain with ¡ntensity

65 mm per hour at the distance of I km makes up 33 dB (see Fig. 8)-

The t¡me division multiplex¡ng (TDM) was used in lhe dÙect channels for the

customers' multiple access to the network. The maximal number of customers' lransceivers

serviced by one direct channel was given no less than 1500. The number of lP-addresses

assigned to a single customef was given no more than 16 but total number of lP-addresses

assigned per each direct channel was not êxceeded the 1500.

The time.division multiple access (TDMA) was used in the return channels for the

groups of customers. The maximal number of cuslomer transceivers serviced by one return

channel was no less thân 128.

The proposed transponder in d¡rect end return channels supports:

dynamic channel capacity distribution between single customer transceivefs accord¡ng

to the guaranteed minimum and limited maximum strafegies defined by operator;

priority traffic mode according to the rules specified by operator (the number of rules

per one transceiver is uP to 16).

It was provided in eech asimuthal sector the concurrent functioning:

. up to 12 difect channels (including I channels for digítal video broadcasling with 64

programs and 4 channels for network access with throughput up to 120 Mbps), and

up to 24 return chennels with total throughput of up to 57.6 Mbps.

The ftequency band between 11-818 GHz aîd 12.7 GHz was selected for the d¡rect

channels.

This frequency bând was used fouf times due to space and polarisation d¡vision of

radio signals as shown in Table 2.

According lo table 2 the separation of the direct channels' central frequenc¡es makes

36 MHz whìle the central frequencies of radio signals w¡thin sefvice afea sectors being 90'c

apart are shifred by 18 MHz. 
Table 2

âE

10 following distances R between the customers' transceivers and the
transponder: R = 8.5 km for the acceptable rain intensity of 65 mm per
hour, and  R = 50 km for the clear sky. Ad notam, the designed additional
radio signal's attenuation in the rain with intensity  65 mm per hour at the
distance of 8 km makes up 33 dB (see Fig. 8). 15 The time division
multiplexing (TDM) was used in the direct channels for the  customers'
multiple access to the network. The maximal number of customers'
transceivers  serviced by one direct channel was given no less than 1500.
The number of IP-addresses  assigned to a single customer was given no
more than 16 but total number of IP-addresses  assigned per each direct
channel was not exceeded the 1500. 20 The time-division multiple access
(TDMA) was used in the return channels for the  groups of customers.
The maximal number of customer transceivers serviced by one return
channel was no less than 128. The proposed transponder in direct and
return channels supports: dynamic channel capacity distribution between
single customer transceivers according  25 to the guaranteed minimum
and limited maximum strategies defined by operator; priority traffic mode
according to the rules specified by operator (the number of rules  per one
transceiver is up to 16). It was provided in each asimuthal sector the
concurrent functioning: up to 12 direct channels (including 8 channels for
digital video broadcasting with 64  30 programs and 4 channels for
network access with throughput up to 120 Mbps), and up to 24 return
channels with total throughput of up to 57.6 Mbps. The frequency band
between 11.818 GHz and 12.7 GHz was selected for the direct  channels.
This frequency band was used four times due to space and polarisation
division of  35 radio signals as shown in Table 2. According to table 2 the
separation of the direct channels' central frequencies makes  36 MHz
while the central frequencies of radio signals within service area sectors
being 90C  apart are shifted by 18 MHz. Table 2 WO 2008/123840 17
PCTIUA2008/000023  Sector's Number of the Service Area 1 2 3 4 5 6 7
8  Operating Frequencies of the respective Sector, GHz 11836- 12268 -
11118 - 12250 - 11836 - 12268 - 11118 - 12250 - 12268 12700 12250
12682 12268__L12700 12250 12682  Linear Polarisation !Yee -Vertical, H
- horizontal H H I V V H H V V  The frequency band between 10.95 and
10.286 GHz was given for return channels.  This band was used two
times due to space division of radio signals according to Table 3.
According to this Table 3 the separation of the return channels' central
frequencies  
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The frequency band between 10.95 and 10.286 GHz was given for retum channels'

This band was used two limes due to space division of radio signals accôrding to Table 3.

According to this Table 3lhe separation ofthe retum channels' central frequenc¡es

makes 3.5 MHz while the polarisation of the direct and retum channels within eech seclor

are orthogonal.

It was determined lhat in any sector:

a) total radio signals' power of microwave transmitter 1 concunently transmitted on 12

direôt channets should be:

no more than 120 mW (nominal level) duríng clear sky, and

no more than 1.6 W (maximal level) dur¡ng maximal rain intensity, while

b) total rad¡o signâls'power of microwave transceiver in each return channel should

not exceed 35 mW.

Division of the transpondeds service area into concentr¡c sub-areas (see Fig.7) may

achieve additional decrease of ballast radioloading of air. Correspondingly, the max¡mal

power of customers' microwave lransmitters located in such suÞareas should be set at

ditferent levels according to their real distences from transponder (see Fig'8).

The described transponder and its above-mentioned components operate in the

follow¡ng way.

The direct and retum channels former 6 (see Fì9.1):

receives initîal data ftom Efhemet-inierface through the router 5 (and if necessary from

analogue video broadcast¡ng system),

genelates together with said router 5 the direct channels necessary for broadcast in at

least some asimuthal sectors and activates respecÌive microwave trensm¡tlers 1 from the set

(Ti...T4N) together with respective horn-parabolic antennas 2 from the set (Ar...Ar¿¡r), and

receives through receiving horn-parabolic antennas 3 (AR1.'.AR¿N) and respectíve

microwave receivers 4 (Rr...&r) demands for service from customers located in single

asimuthal sectors and directs each such demand to Ethernet-interface trough saíd router 5'

Table 3

25

makes 3.5 MHz while the polarisation of the direct and return channels
within each sector  5 are orthogonal. Table 3  Sector's Number of the
Service Area 12 1 4 5 6 7 8  Operating Frequencies of the respective
Sector, GHz 10950.25 11034.25 11118.25 11202.25 10950.25 11034.25
11118.25 11202.25  11034.25 11118.25 11202.25 11286.25 11034.25
11118.25 11202.25 11286.25  Linear Polarisation Type (V Vertical, H -
horizontal V V H H V V H H  It was determined that in any sector: a) total
radio signals' power of microwave transmitter 1 concurrently transmitted
on 12  direct channels should be: 10 no more than 120 mW (nominal
level) during clear sky, and no more than 1.6 W (maximal level) during
maximal rain intensity, while b) total radio signals' power of microwave
transceiver in each return channel should  not exceed 35 mW. Division of
the transponder's service area into concentric sub-areas (see Fig.7) may
15 achieve additional decrease of ballast radio-loading of air.
Correspondingly, the maximal  power of customers' microwave
transmitters located in such sub-areas should be set at  different levels
according to their real distances from transponder (see Fig.8). The
described transponder and its above-mentioned components operate in
the  following way. 20 The direct and return channels former 6 (see Fig.1):
receives initial data from Ethernet-interface through the router 5 (and if
necessary . from  analogue video broadcasting system), generates
together with said router 5 the direct channels necessary for broadcast in
at  least some asimuthal sectors and activates respective microwave
transmitters 1 from the set  25 (Ti...T4N) together with respective
horn-parabolic antennas 2 from the set (AT1...AT4N), and receives
through receiving horn-parabolic antennas 3 (AR1 ...AR4N) and
respective  microwave receivers 4 (R1...RAN) demands for service from
customers located in single  asimuthal sectors and directs each such
demand to Ethernet-interface trough said router 5, WO 2008/123840 18
PCT/UA2008/000023  which provides generation and maintenance of the
transmitting and receiving channels pair  for the time necessary to perform
the service demand. Specificity of the proposed transponders operation
(see Fig.2 and especially Fig.3) is  the following. 5 The operating
microwave receivers 4 (R1...R4N) allow determining dependence
between radio signals propagation and the current atmospheric situation
in each single  sector of the transponders service area. Further obtained
data pass through the demodulators 10 to the adaptive power control  
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which provides generation and maintenance of the transmitting and receiving channels pair

for lhe time necessary to Perform the service de.mand.

Specifc¡ty ofthe proposed trãnspondefs operatìon (see Fig.2 and espêcially Fig.3) is

the folloì,ving.

The operating mic¡owave receivers 4 (Rr...&¡¡) allow determining dependence

between rad¡o signals propagatíon and the cufrent atmospheric situat¡on in each single

sector oflhe transpondeis service area.

Further obtained data pass through the demodulators 10 to the adaþt¡ve power contfol

unit(s) I ofthe respective microwave transmitters l. Thereto the analyser 15 recognises bit

erroß on the units I input. Then the unit 16 makes decisions regarding the necessary power

end, through ¡nterface module 17 used âs lhe units I output, transmits respec'tive

commands to the conlrolled attenuators '18. These attenuators 18 -
decrease fhe power radiated by such trensm¡tters 1, which operate in sectors wilh

clear sky, to aforesaid nominal value 120 mW

determine (and maintain by modulators 1l) the radiated power et levels sufücient to

stable duplex communication with customers in all or some service area's sectors as

weather gets worse.

The use of transmitting 2 and receiv¡ng 3 horn-parabolic antennas having trumpets 25

(see Fig.4) increase the communication's slability essentially:

first, due to rapid decrease of cross-polarísation, lateral and rear rad¡ation's levels and

fespeclive inter-sector interferences, and

second, due to orthogonality of any polarisation and, aocordingly, due to additional

increase (at least on 20-30 dB) of uncoupling between m¡crowave tfansmitters I and

receivers 4 ¡n each asimuthal sector.

The proposed radome 13 (see onoe more Fig.s) provides effeclive draining of water

streams effuse from the dome-shaped roof 26 and the deflectors 30 into the smooth gutlers

29 even dur¡ng heavy rainralls. lmpingement baffles 31 addit¡onally prevent the formation of

continuous water film on protuberant ledges 27 ¡n general and, especially, on the outer side

of lhe radio kansparent windows 28.

I nd u st rí al a p p I îca b il ity

The transponders according to the invenlion may be made mostly from elements and

uníts ava¡lable on the matket while the non-standard hom-parabolic antennas can be easy

produced on the exist¡ng plants.

The use of the proposed transponders is lhe most preferable in densely populated

areas and especially megalopolises where decrease of environment pollution by biologically

active microwave electromagnetic radiation in the UHF and EHF ftequencies bands is

extremely important.

ì8
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unit(s) 9 of the respective microwave transmitters 1. Thereto the analyser
15 recognises bit  10 errors on the unit's 9 input. Then the unit 16 makes
decisions regarding the necessary power and, through interface module
17 used as the unit's 9 output, transmits respective  commands to the
controlled attenuators 18. These attenuators 18  decrease the power
radiated by such transmitters 1, which operate in sectors with  clear sky,
to aforesaid nominal value 120 mW, 15 determine (and maintain by
modulators 11) the radiated power at levels sufficient to  stable duplex
communication with customers in all or some service area's sectors as
weather gets worse. The use of transmitting 2 and receiving 3
horn-parabolic antennas having trumpets 25  (see Fig.4) increase the
communication's stability essentially: 20 first, due to rapid decrease of
cross-polarisation, lateral and rear radiation's levels and  respective
inter-sector interferences, and second, due to orthogonality of any
polarisation and, accordingly, due to additional  increase (at least on
20-30 dB) of uncoupling between microwave transmitters 1 and  receivers
4 in each asimuthal sector. 25 The proposed radome 13 (see once more
Fig.5) provides effective draining of water  streams effuse from the
dome-shaped roof 26 and the deflectors 30 into the smooth gutters  29
even during heavy rainfalls. Impingement baffles 31 additionally prevent
the formation of  continuous water film on protuberant ledges 27 in
general and, especially, on the outer side  of the radio transparent
windows 28. 30 Industrial applicability The transponders according to the
invention may be made mostly from elements and  units available on the
market while the non-standard horn-parabolic antennas can be easy
produced on the existing plants. The use of the proposed transponders is
the most preferable in densely populated  35 areas and especially
megalopolises where decrease of environment pollution by biologically
active microwave electromagnetic radiation in the UHF and EHF
frequencies bands is  extremely important. WO 20081123840
PCT/UA2008/000023  19 LIST OF DENOTATIONS USED IN DRAWINGS
microwave transmitters I (additionally denoted as Ti. ..T4N),  output
waveguides denoted only with arrows, transmitting horn-parabolic
antennas 2 (additionally denoted as AT,...AT4N).  5 receiving
horn-parabolic antennas 3 (additionally denoted as AR1...ANN),  input
waveguides denoted only with arrows, microwave receivers 4 (additionally
denoted as R, --- R40, 4N (where N = 1, 2, 3, etc.) is number of asimuthal
sectors visible in plan view,  at least one router 5, 10 at least one former 6
of direct and return channels,  
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LIST OF DENOTATIONS USED IN DRAWNGS

microì,vave lrânsmitters I (addilionally denoted as Tr...T¡r¡),

output ì,\,aveguides denoted only with arrows,

lransm¡tting horn-parabolic a¡tennas 2 (additionally denoted as An...Ar¡¡),

5 receiving horn-parabolic anlennas 3 (additionally denoted as Anr...An¿¡),

input waveguides denoled only wilh anows,

microwave receivers 4 (additionalþ denoted as Rr.-.R¡¡),

4N (wherc N = 1, 2, 3, etc.) is number of asimuthal sectors v¡sible in plan view,

at least one router 5,

' l0 at least one former 6 of direct and return channels,

at least one power supply unit 7;

a monitor I of surface air and radio signals propagation in each asimuthal sector,

multichannel adaptive power control unit 9,

retum channef's dsmodulator 10,

I 5 modulator 1 1 (connected to the input of the respective microwave transmitter I ),

¡ntemediate support l2
radome 13,

housetop 14,

bit errors analyser 15,

20 unit 16 for decision-making on lhe output radio signals power adjustment,

, interface module 17,

controlled attenuator 18,

rectangulâr feeding or receivÎng waveguide 19,

flange 20,

25 horn 21,

divergent walls 22

flat side walls 23,

parabolic reflector 24;

at least a two-stage lrumpet 25,

30 dome-shaped (for example, as a spheroid segment or a pointed cone) roof 26,

alternate proluberant ledges 27 (of a cylinderJike casing),

radio transparent window 28,

smoolh gutters 29 (located between said protuberant ledges 27),

deflectors 30 (placed over each said radio transÞarent window 28),

35 impingement baffles 31 .

at least one power supply unit 7; a monitor 8 of surface air and radio
signals propagation in each asimuthal sector,  multichannel adaptive
power control unit 9, return channel's demodulator 10, 15 modulator 11
(connected to the input of the respective microwave transmitter 1),
intermediate support 12 radome 13,  housetop 14, bit errors analyser 15,
20 unit 16 for decision-making on the output radio signals power
adjustment,  interface module 17, controlled attenuator 18, rectangular
feeding or receiving waveguide 19,  flange 20, 25 horn 21, divergent walls
22,  flat side walls 23,  parabolic reflector 24; at least a two-stage trumpet
25, 30 dome-shaped (for example, as a spheroid segment or a pointed
cone) roof 26,  alternate protuberant ledges 27 (of a cylinder-like casing),
radio transparent window 28, smooth gutters 29 (located between said
protuberant ledges 27),  deflectors 30 (placed over each said radio
transparent window 28),  35 impingement baffles 31. WO 2008/123840
PCT/UA2008/000023  20  CLAIMS 1. A terrestrial microwave interactive
adaptive transponder comprising: (1) a transmitting circuit of direct
channels of broadcasting and/or interactive data  exchange with
customers, which is  5 divided into practically identical azimuthal sectors,
and equipped in each such sector with series of a microwave transmitter,
an output  waveguide and a transmitting horn-parabolic antenna providing
fixed polarisation of radio  signal; (2) a receiving circuit of return channels
of interactive data exchange with customers,  10 which is divided into
such practically identical azimuthal sectors those are adjacent apeak and
in a horizontal projection practically coincide in pairs with the respective
azimuthal sectors of  the transmitting circuit, and equipped in each such
azimuthal sector with series of a receiving horn-parabolic  
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c[AlMs
1. A tenestrial microwave interactive adapt¡ve transponder comprising:

('l) a transm¡tting c¡rcuit of direct channels of broadcasting and/or interaclive data

exchange wilh customers, which is -
divided into practically identical azimuthal sectors, and

equipped in each such seclor with sen'es of a microwave transmitter, an output

waveguide and a transmitting horn-parâbolic anlenna provid¡ng ñxed polarisation of radio

signal;

(2) a receiv¡ng c¡rcuit of retum channels of interactive data exchange.with customers,

which is-
divided into such practically identical âzimulhal sectors those are adjacent apeâk and

ín a horizontal projection practically coincide in pairs with the respec'tive azimuthal sectors of

the transmittíng circuit, and

equipped in each such azimulhal sector with series of a receiv¡ng hom-parabolic

anlenna providing fixed polarisalion of radio signal, an input waveguide and a microwave

rece¡ver,

at that in each pair ofsaid az¡muthal sectors of both sa¡d circuits

the parabolic reflectors of the tlansmitting and receiving horn-parabolic antennas have

the common vert¡cal symmelry plane, and

these antennas are adjusted on mutually orthogonal polarisationb of radio signals;

(3) at least one router equipped with a means for connecting to lhe Ethernet-interfac€;

(4) ât least one former of direct and return channels,

which ìs connected to the informational outpuls of said router and

to the lnformational outputs of which are connected said microwave lransmitters

and receivers those operale on respective transmitting and receiving horn-parabolic

antennas in each said azimuthal sector;

(5) at least one suilable power supply unit and separate circuits of feed and power

control of said microwave transmitlers and separate feed circuits of said microwave

rece¡vefs;

(6) a monitor of surface air and propagation of radio signals in each of azimuthal

sectors of sa¡d transmitting and receiving circuits, and

(7) an adâpt¡ve power control unit of each of the microwave lransmitters, which is

connecled as a whole to the infomational outputs of said monitor and to the conûol outpuls

of wh¡ch the separate circuits of feed and power control of said transmitters are connected.

2. The hansponder according to claim 1, wherein said receiving horn-parabolic

antenna and its microwave receiver aÍe located over respeclive said transmitting hom-

parabolíc antenna and its microwave transmitter in each pair of said azimuthal sectors.

3. The transponder according to claim I, wherein the microwave transmitters and the

¡nput weveguides of the all horn-parabolic antennas of the lrãnsm¡tling circuit ãnd the output

35

15 antenna providing fixed polarisation of radio signal, an input waveguide
and a microwave  receiver, at that in each pair of said azimuthal sectors of
both said circuits the parabolic reflectors of the transmitting and receiving
horn-parabolic antennas have  the common vertical symmetry plane, and
20 these antennas are adjusted on mutually orthogonal polarisations of
radio signals; (3) at least one router equipped with a means for connecting
to the Ethernet-interface;  (4) at least one former of direct and return
channels, which is connected to the informational outputs of said router
and to the Informational outputs of which are connected said microwave
transmitters  25 and receivers those operate on respective transmitting
and receiving horn-parabolic  antennas in each said azimuthal sector; (5)
at least one suitable power supply unit and separate circuits of feed and
power  control of said microwave transmitters and separate feed circuits
of said microwave  receivers; 30 (6) a monitor of surface air and
propagation of radio signals in each of azimuthal  sectors of said
transmitting and receiving circuits, and (7) an adaptive power control unit
of each of the microwave transmitters, which is  connected as a whole to
the informational outputs of said monitor and to the control outputs  of
which the separate circuits of feed and power control of said transmitters
are connected. 35 2. The transponder according to claim 1, wherein said
receiving horn-parabolic  antenna and its microwave receiver are located
over respective said transmitting horn- parabolic antenna and its
microwave transmitter in each pair of said azimuthal sectors. 3. The
transponder according to claim 1, wherein the microwave transmitters and
the  input waveguides of the all horn-parabolic antennas of the
transmitting circuit and the output WO 2008/123840
PCT/UA2008/000023  21 waveguides and the microwave receivers of the
all horn-parabolic antennas of the receiving  circuit are located over the
horns respective to them. 4. The transponder according to claim 1,
wherein  each oh the transmitting and receiving circuits include 4N (where
N =1, 2, 3 etc.) said  5 azimuthal sectors with angular value 90/N for the
purpose of forming mutually additional  direct and return channels of
broadcasting and interactive data exchange with customers, said former
of the direct and return channels is adjusted on the reiteration of working
frequencies in the direct channels through one pair of said azimuthal
sector, and the transmitting and receiving horn-parabolic antennas are
adjusted to the same type  10 mutually orthogonal polarisations of radio
signals through each two pairs of said azimuthal  sectors. 5. The
transponder according to claim 1, wherein said adaptive power control
unit in  each said microwave transmitter is supplemented with a gain
controller in each said  microwave receiver. 
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waveguides and the mícrowave receivers of the all horn-parabolìc antennas of the receiving

circuit are localed over the homs respeclive to them.

4. The transpoñder according to claim 1, wherein -
each oh the transmittingl and receiving circuits include 4N (where N = l, 2,3 etc.) sa¡d

az¡muthal seclors with angular value 900/N for the purpose of forming mutually addilional

direct and relum channels of broadcasting and interactive data Exchange with customers,

said fo'rmer of the d¡rect and retum channels is adjusted on the reiteration of working

frequencies in the direct channels through one pair of said azimuthal sector, and

thè transm¡ting and receiving horn-parabolic antennas are adjusted to the same type

mutually orlhogonal polarisalions of redio signals through each lwo pairs of said azimuthal

sectors.

5. The transponder according to claim t, wherein said adaptive power control unit in

each said microwave transmitter is supplemented with a gain controller in each said

microweve receiver.

6. The transponder according to any olaim fÍom 1 to 4, wherein said former of the

direct and return channels has at least one addilional input that is meant for connecting to en

analogous TV signals source.

7. A horn-parabolic antenna for said terrestrÌal microwave interacl¡ve adaptive

transponder comprises of elec{roconductive in whole or al least covered ¡nside by a layer of

eleclroconductive material pafts such as:

(1) a rectangular feeding or receiving waveguide equipped w¡th a suitable means for

fastening it to the respecl¡ve microwave transmitteis or receive/s waveguide,

(2) a horn which is rígidly assembled w¡th said reclangulâr weveguide and has:

two d¡vergent walls assembled rigidly w¡th two opposite walls of said rectangular

waveguide, and

two flat side walls being continuatíons of two other above-menlioned waveguide's

walls and bounded on one side by identícal parabolic arcs;

(3) a parabolic reflector assembled rig¡dly with said flat side walls of the hom; and

(4) at feast a twestage trumpet being conlinuation ofthe horn and having an aperture

that exceeds the horn aperlure in area extent.

8. The hom-parabolic antenna according lo olaim 7, wherein said trumpet has two

hapezoidal ìn profile stages at that the first stage's flare angle exceeds the flare angle ofthe

second stage.

9. The horn-parabol¡c antenna âccording to claim 7 or claim t, wherein said

rectangular feeding waveguide or said receiving wavegu¡de has square cross-section.35

15 6. The transponder according to any claim from 1 to 4, wherein said
former of the  direct and return channels has at least one additional input
that is meant for connecting to an  analogous TV signals source. 7. A
horn-parabolic antenna for said terrestrial microwave interactive adaptive
transponder comprises of electroconductive in whole or at least covered
inside by a layer of  20 electroconductive material parts such as: (1) a
rectangular feeding or receiving waveguide equipped with a suitable
means for  fastening it to the respective microwave transmitter's or
receiver's waveguide, (2) a horn which is rigidly assembled with said
rectangular waveguide and has: two divergent walls assembled rigidly
with two opposite walls of said rectangular  25 waveguide, and two flat
side walls being continuations of two other above-mentioned waveguide's
walls and bounded on one side by identical parabolic arcs; (3) a parabolic
reflector assembled rigidly with said flat side walls of the horn; and (4) at
least a two-stage trumpet being continuation of the horn and having an
aperture  30 that exceeds the horn aperture in area extent. 6. The
horn-parabolic antenna according to claim 7, wherein said trumpet has
two  trapezoidal in profile stages at that the first stage's flare angle
exceeds the flare angle of the  second stage. 9. The horn-parabolic
antenna according to claim 7 or claim 8, wherein said  35 rectangular
feeding waveguide or said receiving waveguide has square cross-section.


