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1 TERRESTRIAL MICROWAVE INTERACTIVE ADAPTIVE
TRANSPONDER, HORN-PARABOLIC ANTENNA, AND RADOME FOR
SUCH TRANSPONDER Field of thﬁllnvention 5 The present invention
relates: Firstly, to such preferably low power terrestrial microwave
interactive adaptive transponders, which are designed for radio and TV

programs WIERRESTREAMMTSOVAE INIERAC TIMEHGREITIHE HRAY SRANDER,
simultaneously, for informati#tR&TH ggg‘% lnternet) providing
10 to numerous custorﬁg%ﬁg%%rg%a (o] operaﬁe under intensive
atmospheric precipitations sucH &Y phiiedBvitiams, lasting snowfalls, or

dust _amﬂgspn@deatmmat_i&eemm&y, to the d(_esign of horn_—parabolic antennas
for dlreﬁpgwpaltgegﬁaq (b%fe{%l' SORPESNEP NG TRrBHATE dhdrdcive adaptive

Thirdly, 10 the design of ra es for said transponders' protection from
alrABRoNdErS: W and solid precipitations. For the purpose of this
descripticate asigmkd\idn crdieransl I emplams avirlesatransmissing (2R anelde digital
claims fpfeiyadfesialemsagp IsentsimirinasirbY Gh paricdRE, InéaTaf@roviding
transwéth%r?g%\éh%&r?g%g|V|ng) ra(_jlo system 2Q which is installed at

an approprla?e 226N he SUiface air, is equipped with connectors to an
appropricAt® peRRaPiey I IgReRIRcANdRTy RisRRis lreashbelic Gl iafens such as
receivingnioouitains dastinyos rawdalls, o tiostdatbstsd| aterensiransmitting and

receiviggrdpil, iey (P HERIYh i RERPAHAOMO AlRekis MR dRidiRa ¥Ry 3be. fan-
led bil?an adaptive control system; "Microwave transponder" refers

control

t&ﬁaﬁ%ﬁé'% 48V 'aﬂ% ferably for the SHF and the EHF bands
operatibiidinterthetirsigmpEropmes Rsfad rpsheidery RERieckaifipmrigpspheric
digleramisticiateigtatbange with customers; 30 "Adaptive transponder” -
refers 19, AEANSRONAG HIS SIMREHERT HRINGWREY WSS Sholdf¥@ herein and in the
transmlttlnaﬁallrgd r(?celwggof&fwer level dfﬁpendlng on the current humidity _
ARG oGt SRER LIRIRLAC PRI, FPOSEPRY . Background Art Multimedia
servicedgirestirbliaprpafanigrigranierdasrmgjtingniesehiioc BraRsieiing) gadig system
ingivtAal customers with reliable radio and TV broadcasting, effective

cuplex, bl U SleanARRE AR ON. ANAaiok speed Intemet access)

have became one of the most sggéuflcant segments of the world rriaarket.

SatisfaERIHRR SR LR 88 R PRHARR R ARSI G 8

servicewmprisasiyf onsiiing Aydusieriving: dirfuitsvingliding gaena\seiapfdiata-isolated
transmiting and receiving units for arbitrary digital andfor analogue data, all the above
controlled by an adaptive confrol systeni;

"Microwave transponder” refers to a transponder design,ed/preferably for the SHF and
the EHF bands operation; - _

“Inferactive transponder” refers to a transponder designed for duplex mode data
exchange with customers;

“Adaptive transponder” refers to a transponder designed for flexible adjustment of
radio transmitiing and receiving power level depending on the current humidity and/or
dustiness values of the surface air.

Background Art

Muitimedia services (i.e. providing of highly increasing number of corporate and
individual customers with reliable radio and TV broadcasting, effective duplex mobile
wireless communication and high speed Internet access) have bec/a}me-o'r'ze of the most

significant segments of the world market.

Satisfaction of highly increasing solvent market demérids for such services is really
possible only using the microwave frequency band. ,
;L
In fact, change of carrier frequency from UHF to SHF and EHF bands of
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40 In fact, change of carrier frequency from UHF to SHF and EHF bands

of 2 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
salmaangiiss wavescAbRrRipATied 1Bl A AMAeEnrbifsellR 93) qubRiially
afrffugiganctratiatide phisie clanacartd cadizg aadiT Vaubationstiop pad fsidvatisanit most
it Aneallandis o neRiL esem@ae AR jelavision

transmitters and ransg}gan ers, and Zgllntensw din of ra 0 signals

accortiMFY8 it SRR ev,*gﬁgnges namely:
transrtfltdangsr trbtﬁ@pmmenﬁ?&ﬁdmfé@w@&ﬁwE%th%ﬁ*@H@?r feppaeRle. that

Eliﬁﬂ& <€bﬂy§ﬂiﬂ§iﬁaﬁ%ﬁ sRNpERIAen deasfctdrrélijo-thadnideistonnabnsmitters and
%E% mittee for Radio Communications (ICCR) has defined in
its Recomme

) 406-6 (D ldorf, . 1990, h
nput wtmﬁgﬁm‘i‘r%%r@nfeém?aé%fse SRR HRIRHS SR B R T e ad-

@nddeldvisk® mmm@mmmmﬁemwhamy@m@w sgfwice area.
10- 151%@ %rmmw meokaaa%mum@fmammﬁ%m Cuthiaittde for

e AR R B SO e PeasaR ARG i 9piRkoior

O signals In a mospnere, IS Il den on three

' rﬁ%ﬁﬂ llé%)éﬁﬁk 20 The first reason of the power losses is EMW scattering

in freatemerr ahasmposstsanseifingEattioral chatlyderpstial Gidisistare could not

f&%&@&ﬁ@l@%wt%amenmmofmqw@q@a@r@pdoaﬁaéerﬁalu RIRPQIHONALG GHz
the S%Fare of radlated wavelength. So, increase of distance from 1 to 50

HRIREARYAE radio sgnal bé%@ 00 times for any EMW in a radio
frequerRgBEnal amdveis & 'arigtad RMRILFPT M 4R Pdgystem could not
weakedsRdBio signal by 106 times (i.e. 60 dB regardless the distance).

The sqgpopddeason O MO RNRE I053R% ISIGRRCIPERRbSPhere, is ridden on three

e ectroma%%etlc energy by oxygen and atmospheric water. These losses

HERB 165RGUNCed peaks for separate narrow frequency sub-bands. In
particTke fitstsrasareok e pawaidassasim BN A53tapamin. 09 seAamR /KhRsgtlosses are
ahestrfih4b iz Hie guemey oRbistandB fiom ahaanshBerGinednecivetheyréseiver and

RGP Bﬁagamgn%@tﬁ@éhﬂa@t&mg@&b&eﬂaﬂlwcy and 25 dB/km at

about 165 GHz frequency for th%1 mospheric wat

conceER L PRALER R e 3000 SBRHFRY 2500 fes for any

sur acear.”
aii@%nﬁéﬁﬁerﬁ'@dll@%ﬁé@@d by EMW scattering in free space and
EMW gnessse absauelipgth frenyge o danheeksys akadidnigrat bpuat tiheadi.e. 60

tg‘g(? %L%%?gmggls%fn@?m and TV broadcasting stations, transponders

stomer transceivers, However, air humbdlty fnay e%tWIthln V\{
rangeThe second reason of EMW power losses is absorption of romagnetc énergy by

oxygen and atmospheric water. These losses have pronounced peaks for separate narrow
frequency sub-banéls. In particular, there are known two maxima of absorption:

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 practlcally constant in the surface air.

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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Moreover, under sick fogs, rains and/or snowfalls the air may be so

saturated by water 3 drops and/or snowflakes that transmission of EMW

in SHF and EHF bands become practically ineffective due to

electromagnetic energy losses to h%t atmospheric water. This absorption

is the third by number (but the main by importance for the damp tropical
irnstaneigiosaywizkesntoatt ransmiseion oafs EMB dnoSBfatfBdaF it thpims) become
PyctodRriesisaivy dos poeaderomaghatiianergelesiasshiebiitireepheric water.

attenienAaRfiicntat yAice) RN MY b BIERLAACIE e damp

intensity ( garding carrier frequencies 12, 1
SR A RSN (T, F A0 TR PRS2, FEecaLonh et of any
Grreshriphttanspa®lers 38 EMW 5 0.11 0.3 0.75 1.3 attenuation 10 0.28

0.65 1a§ rofanteeiResMip PRidedbatehihiich Codtigdnienvbiad sbBridalibrEMW (v,
20%19 ? tg, r%l é“tg r-r(ﬂm? #31 agl:%ﬂ%ﬁeﬁ&ﬁ} Bi&d ?{ ?59 @895%\/ 38 GHz is

grea accor ease () n Inténsity (for each fréquéncy)
Aienedbedfiag Qc? Pﬁ!‘?&’ase of the frequency (for fixed rain intensity). So, at
the EMW frequency 12 GHz and at dlstance 10 km from the radlatlon Table 1
s@urce thetossg SRgﬁ?ldteh ﬁn 11 () . 1T
rdin intensity respectivpiyh Analdgously, at he nmuer Cy 2BgGHZ andage
same dmance gnd rain 515 intensityd1¢ losises aig 7.5 dB@ral 160 dB.3
rgspattnmation-réquentiyi®he dustine$s28f the subiéife air makés also 2.5

neg@ﬁ@@ﬁmenﬁe on télestrial ltran2@ondérs’ fdfctioning éWing o 12.0
randdinfi8&Rering of nmilBPowave radifithn 1t is Bwn that 1B84itiohal 22.0

technltzﬁlceakmmam PsbklaMECHRGRIEIgINCEosTiEaH ghelanieatpdccording to

%%H y#&ﬂ‘?&%ﬂélﬁ oy 8én BeMQﬂH@E&Wﬂ ‘i'n‘?éréﬂgé‘dg'tﬂé‘%’é%ency

I dustiness eit ave it tiveness or e |mposs le In

mﬁéﬁérﬁﬂbwm%@%?&Eﬁn%M}m'@qamgi?a% stk IRt A0 from the
sadfsitm isotheetthelithssrs amy.fodBamhSé dBvenderetarua/ivinshy! @&m@nrme rain

TteHaNp FEaBLRIR e HBREHiH)Y RIARE Fe iRty 2800 SnliB SuldgEraBend rain
% i ?# 3%&293?&7@%%3er§?§§% gnary broadcasting and

elecommunication satellites, are use urpose. 25 However,

theseTROHFRIL AP AGEIRRTa R RS HERs R B IIGASE SRGAL RN P derestia
duastiprsiensfuhaieniny\owingltaganidomi scatieringrtd osceiwavoradiation.the

mentignedRAAY eratiREit IR 6ahriRal WolRikic (o (prsBreHia| dadidifdrease of
it wgtﬁ% by BURELE, ERANCRAIE US MBS 'HOCIRAS Rumicity

SS microwave radio communication In the surfate air.
Y0y Gstienstcritisr haveditle plieclivrares op 2R ERATRAIPLPANGRE:
EquipFoeatz(/Gie; ardercha Bing ps diginas ippssibearean éheedayr sesfaial is the traditional
HRDIDPRARES IRUeHR NG ARREARPTe Srafenfakingy et atienap masts,

%v!r@rg r%‘ﬁ’%ﬁ‘é}fs uE o%er&teq)igtbvggoggd %ngaeyssfré)éystahonary broadcasting

and telecommunication satellites, are used for this purpose.

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:

(1) perfection of users’ fransceivers, i.e. Customer Premises Equipment (CPE), and

(2) improvement of microwave tersestrial 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 A1 dd. January 27, 2005. The proposed CPE is equipped with an antenna
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a terrestrial transponder of satellite radio signals is known from US Patent
Application N0.20050020204 Al dd. January 27, 2005. The proposed

CPE is equipped with an antenna 4 comprising a passive unit, an active

unit and a decoder. The passive unla receives radio signals and transmits
these signals to the active unit that comprises of at least one
HAPRfising8massie Unilcan fetive 1t 309 RleseeRiitial frequency into signals

of inteTrephatadranit mrejréiadiodignalslifiestantmaitt theseafignath teiheadstive unit

TH& go%?ﬁg? %‘é?fﬁr]é: é@ﬂ@?&ﬂ%ﬁ&ﬂ%ﬁbﬁ@&?@ Q@Bﬁﬁﬁ&l%ﬁ&uency

the active unlt %}% E!%aln c tro n or({?r to alntaln a g L? Th
|é%}8|%ﬁ'\?iss‘?§ﬁ5‘?§'é% Ale Hediensy Blﬁ“ P8V 55 °B?)é’ PERE- 1he
Giedaw\addmnalﬁammlﬁgeqmémr@ﬂamdmgmmaaﬁaetpcwndm gmit for
thgkipiRgyan LBHMAtPBrddpio Rt ai e sipepID RUshbP Ve dignbisonaretdscoder

%@9'&1 ghdogmede onliande 48 Brs i wgéuvr@g??lgc rf%a[p&% radio

atIO oreover its ynamic range IS InSu fici e operatlon

@MW&@WQ'WWﬁ@MJaQWB§ﬂH@‘|%reC|pltatlons Therefore,
improvirfogataéle thesteattbed spimve €} B Ethpérales dmmadicaregeivingisgde only and

%M&?ﬁg@fbﬁﬁéﬁ}@%@%ﬁ&ﬁ@&ﬁ%ﬁf w@azahwgummaiﬁt?gety iRé\sHicient for
re e da excnan en n I muitime 1NIOL ion services
f L e P

menf Increase.
Unfo rtﬁ'ﬂ%ﬂ’ﬁ tr’ﬂ?ﬁﬁm Welnwesiial ticamspordsisy 819 8RisANSRnaRs eauXiliary
desiges ik vtipreforabidevaiion torderekcqmeidic tibpsialaginabspletyiand reliable data

LGSR QAR A NG AR RS S RIIGLE I fatbAN SEORES  dn I:_ﬁa%!%ﬁﬁfnmuntcations

exchan Therefare, they operate, as a rule, at the threshold of
E%ng‘ﬁgwfﬁfﬁac%people to the UHF, SHF and EHF radiation. 20

In factllnfmwmlmérqmwwahgwem%&ﬂ;mam&aw% designed with

receidagtion tleruvarcaniel attidn of titensephesistpracipitaions snid alastinitssronrefficiency of

gr?né?rﬁdlregggf CPY @g%ﬁlﬁﬂwrﬁQWe URdy %Be?éfgélgken% Q'%félsaétl éhe threshold of

e R I TR R

transplorfarsr menyef theskgawl tremmﬂpé& 72 mg@ gsggliy with Tegeiving antenna

péqqgwm% %bféaéaaaﬂng yrithinkdhskmdiesi yecamninargreselitdadipower supply
o b %Ir@aﬂeuaws‘nmﬂhmgn%@na' within 2.5-2.686

z narro ere EMW-ener losses under

atmoéﬂ}‘f‘eﬁ&‘ﬂ’@&ﬁ’fﬂﬂﬂ i,fg?,wgl ﬁ\gg g}téd}ﬁgpg S\él#][iéo&nt Distribution
tRystspointiansponderal: wmms(igo@@ﬂmwﬁmjm msmglgg@ﬁ SERABE) T, crograms
VwasagEasiagl amginallyidar reniersbivicd Garealludaliating fregueray-wopktlafieshnel of
f’/é%gﬂﬁé‘é s %@%ﬁ&#ﬁ 89uaRCERAN BN bR ML w-eneray

o Distribution S that was, created for 40'5 -42.5 GHz analogue
APRRe ‘Hl@?{aﬁ‘?ﬁ'ﬂﬂt‘ﬁfr?é@%? RARERISURIRGB PRiBER L lular
commircatiemsoresiadetdaneposydenvpeiidaasd signals. The wide (2 GHz)

operatmﬁ%%?w:bwm&thmsﬁmﬁy SHaieatscretiiei Mg iRalRFor preferably
PRI o Gleation @{,m&éymsga% Egéggrm%elaﬁéﬁg@zgwﬁw and

analogue an&“&” rams casting, radio y and
R A Vidon S Ao T o SR AL ¢
temakpon dexalajigitadl subisteditiaibnires providing by duplex cellular communications

using frequency-medulated signals.

The wide (2 GHz) operating frequency bandwidths of these systems is sufficient in
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 rad_iating power hot
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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 5 less than 100 mW even for
continental Europe weather conditigns. Designers of the microwave
access system WiMax (Worldwide Interoperability for Microwave Access,

| EEEHB0 3 bW avridon consoenta Exmoe weatRI CoNiERiSm pt to bypass
said proiigHes b wéusRiaaveasticesansyslambyibtisaioreide rtevoaRiepility for
'ﬁ St mile” erelesﬁg é{ﬁd{&ﬂg{dmg@qﬁm S0 ma‘@é:hwtté@st\waypass

crowav C
o Ao B o i A BCHEER R e

higtudiend | biiechee sichessi @bl dasaoh MiMay m@%wﬁdrﬁgdﬁmg connecting via
Eéﬁﬁ‘?'i‘%\énﬁ%%ﬁwaeﬁé@wﬁzu%ﬂd iByiRtsaiypherExiprekipiGtiahls andiDSL lines
e '1afeafe%%én&afs&ggs%%w@@e@umwaﬂhus

|r\’<9r5’a nsmlt ers power

and transmlttlnﬁlan%%c ér']{%/séw"”‘ d
antenrfélslﬁty'ﬂﬁn@ﬁmwﬁﬁﬁéﬁéﬁﬁédth’éqme[ﬁ?ﬁﬂ
0&&&885361@3@:%@&%}\dhedmeaw§? RigsNnoesgag of W&‘é@'&ﬂ@ﬁe’s power

& equ %Wlth t}@@e%tsmanﬁast@a;ﬁ@ﬁswa&mwwmmslaeaessponder
R R ) %%é&%&&%i@ﬂgﬁxw'ﬂ°we
trintegnatedi JieleRadiolsonmmticad Bustamh dadhecrenst 18 Wik s tansponer s

béﬁlﬂﬂ}%ﬂ'&:ﬂm’a@ @M@mebmwﬂraﬁfmmtﬁmdmatmemd is designed for
RER Y %L HlaTnaike  dampRls aRRee R Ridnsavifieeiahiane) 18
da a t IC un eav

%éatmoslgherlc precipitations and dustiness. More
p%&ammm% QUPEtBRYAb utive Information Séétem (MIDIS) is

known Tl aysiv0 des/0Rvestarotemecmy Muifimedia mpfsetidzinds and does not
UrBRYReNIRbRUNS UM NHETIasn iR mecawaepipigrscindfdDsifest.c.
CUSIOMER B Pﬁi’é%@%vl'\‘ﬁéf&&%‘&&ﬂﬁ&%%foﬁﬁéﬂ&i'%@&é}ﬁ (MIDIS) is known
transmitd rece|V|n cwcwts includin a\gﬁrean orglq |rect| tral station”
P AUAOEIRE (05,08 0 bR THBREA 0 G REEL SE e st
inmid dirgmptpiseh nBRRRsEdUstomeral traeeaeiyRistknit, 25 - a V|deo signal
modulaigy mme@@ﬁéﬁ&a%mebé REtanindtitRLdnd rebsivingaitalitg iecluding:
chan Itrans %['&1 grg &%%@fmpdulator output, and, through a
na

com G Sal omn| rectlo antenna i E‘%? at least one digital TV
broa&@a@tﬁ@ﬁtﬂﬁﬁl@‘,’ﬂ@ﬂh’& f%%‘f?&ﬂ?%i’ﬁ% Wr the digital video
signal re-cebthrnglamgueaﬁdhgimgnwwmgmalr@ncoder connected to said

converter oy, sgr%!gﬂééd{&‘&%&ﬁ@&bmeéui@@éaﬂﬁ@ﬁmﬁﬁlﬁﬁiﬂ

O e ARoHARAE BT Ao VR B8 B o, and
the secondtthugharv@mbﬁl@’ \ﬁiasﬁlémp%ﬁﬁéftwme output;, to
the O[E'Pé&'IE%§¥'&E@$;Qﬁﬁnﬂarﬁaﬂﬂésuﬁ@)tambmmdata transmitting direct
channel trugléh'ann%l Oiert&h gof?l% ﬁﬂﬁﬂ Qﬁ}e@%’ﬂb receiving,
- adigital video signal encoder connected to said converter output, .
- adigital video signal modulator connected to said encoder output, and
- adigital video signal transmitter connected:
o to said modulator output through the first input,
o to said converter through the second input, and,
o via the combiner and thfough the output;, to the omnidirectional antenna input;
(4) atleast one data transmitting direct charnel trunk, including:
- adirect channel former,
- adirect channel modutator connected fo said former output, and
- a direct channe! transmitter connected to said modulator output and, through the
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- a direct channel modulator connected to said former output, and - a
direct channel transmitter connected to said modulator output and,
through the 6 combiner, to the omnidirectional antenna input; (5) a return
channel main receiving station, inclyding: - receiving horn antennas which
have sectoral radiation patterns and are meant to cover 360 service area,
5 - down cesmEngsr{edbn aaRidiErionR aRhERYhputs, - a divider having

the m@mmbﬁmwmﬁqu@déﬁimgetmmmﬂge antennas and
connected tg?
re

YGﬁgfﬁB}fP UiishRdRbian TdanedidRioLRisRH SaieMd 2B Sre meant

divider outpuf, - east one access server connected to the demodulators
output, antP $eves38913%08F5I8PRentre equipped with a router having
nonemgpty aeirofamvigiers tontreeted ttbetentennesiaphisl data sources and

connected,ig,ANPREGRG HR"MENbE BY 8GR SlaME M FavSCoF ARl tshAas and

local area network of information an lEé)mmunication servers with access
to EthernetIPREAAE ot}ﬂ%ﬁcaweg%eﬁp titer: The transponder described

above wasiepsilpiaiorscapertad tp thecisigsf fvteshtinental 15 climate.
Therefare 4% sackHp aResinshalBaRbRESFRARIRtCRRRH aVthe, andsual
dome- sha awning. The describ ' lalipteragti
ransponoB B HEMNEE AT SRR S M HGREHEE B AR i upus o
stream intdeyomnesirsinfxarmnal dalaRaures Jor conrrRetRi R 8R FFepR server.
transparpRaMBestsacing2A seviteectniig tiseacisairaeas tetwoeiogfuisfamention and

SR iieas e unamog e i 2
channB1§ Hﬁ?ﬁ&%}dﬁy gﬁé i‘?ﬁg 350350%3%%?#% atrﬂ)n%?e_reeqa%r%crﬁgbﬁjﬂe%)ﬁnemat
sfotatea Tarelotng itamripare Tyaish attesiiePraRiRienBRYKdh wa! fome-
nggpssamnhisgrrection data transmission to developed CPE network. This

desig ﬁ'ha"8&’%%{?\/%5&3%5\9&1%%F%s?ﬁa?ﬁﬁ‘é%@ﬁ:@ﬂ%ﬁs%H&&?ﬂr&ﬁié&OStS as

CPE networ ] e expanded. Used network layer protoco les

to insert adiEyIaheELaRSeMES ﬂ?@“&&{g?ﬁ]%g{%{t@t/ tgpﬁ{'\/\'fﬁlﬁ BB RRat an
simultane aasieofremtemayohaiition by s Wans met EYB sttaddation times.

And, finallyo|ahRtise s Ssusthpdisatipamlsyis aaaaatingradiectrmhannbisadcast

and cmixinsg(;éggr%os g_i»vgﬁ{alaqg@?g%{e% (Isgle gqgregﬂ%ﬂ%ﬂ%ﬂge g@,glgr related

means. However, IUIS impos Just the transponder radiating
power to cERR¥AtSIFBAther conditions using the omnidirectional transmitting
antenna for admiagasastitgnandotiatadisunirebev by tepusipgtofdaeitesiury channel

circuit thatds coninned withwessal heevrgiangas formed as 35 extensions
of tapered waveguides, Said MIDIS-transponder's dd'ﬁagg&ré?ﬁﬁ"?o%% tion data

reasonable Yo BifFARARENG) A% B HBUFTRSED NG n oS ars
antennas (WHREiggionferdeyeigred ot asb¥Piattern (SU

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
communication -fimes. 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 ail broadcasting and dgta frunks
even by sectoral receiving circuit that is equipped with usual hom antennas formed as
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 elc.). For example, HPA disclosed in SU 1622912
has basic elements made wholly from electroconductive material or at least coated inside by
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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 7 it. In particular, this HPA comprises

of: (a) a rectangular in cross-section horn, the input of which is connected

to a feeding waveguide's end part, and (b) a parabolic reflector designed

ib beaficuieiis s ocomerisedvelils of said horn and 5 located exactly
oppEsite &%tdnlgam &mM@M rtiona) thedkputdié tidithsis cypreaietd &ila deeting
HPA epa eamutual interferences under their axis opp03|te
Iocatlon Bu such i erferences do%? I_?éan eSSﬁmal {ole W

recdRirFARBREISCy Eotable RTIORISH PR 2L R Bl hom ene
mcreastmbdaxeﬂbmno@empam@easedmg 10 Further, use of the

oMNig RPN FRSRIGINES A GPoAStisiIEion WA Shiblirgoiminimise mutual
n?@ée?gﬁa%sfan%m PE‘?&J' ; 24 AL an;aéﬁcmm@em 'a'owm'aay an

rom expensive ra o trans nt materials_and onl Yy sometimes

RERMYgIAPia Wﬂﬁ'}n‘ﬁﬁﬁ"i‘ﬂﬂr el e Rl BeERIrR- BR AL awss\?é}aﬁ?{a ey be
indreskedaioshsfiegigibig iB@p&Bierd tilL.5023A, etc.). Therefore, the known

tfaﬂsw&ﬁ&( usélevfﬁm?ﬁmea&;ﬁafm“ ﬁﬂiﬁpﬁ{%ﬁ R PRY aéilz in known
owe vel even u [ Talr weatnher oliu n

RIRREAS S Al e ne e R IE B Babensive
g@@ﬁaﬁﬁgsmhﬁaa*yrmw@qw&ﬁwﬂfﬂ@s.Heém%wgsa%gwfaﬁqwefa%‘?)@mded
ofte eedsing shbped boleresdrindyticriost exsingr (BUICIBRE664aUAIGAREA, stdch
wouldrhe Gapakie I&%ﬁﬁ%@ﬁgﬂdﬁ%@m%ﬁv HRBSHAIIATS MR t3Qpehat maximum

VRS Yt I s Jf RS SRl B oo

" Rgiton ANJSakpes SHRERTRCSS Fob Bty @T‘&?@@tﬁ%tructure of transmitting

and receiving circuits of abSwenmemtudiezl/tngmsiponder. The improved
aCCOf‘legg"ﬁgemgdnigegggya t@ﬁrﬂ%”ﬁbﬂf@lﬁr@(vé‘ﬁé%ﬂ@ﬁe@%ﬁ RIRRIMP microwave
transponder com rise "\J[é R?é atran%[n Etlna%u cuit |reccl:jt rr%ﬁ?véﬁé? Of the
%ﬁf@&%ﬁﬁﬂsgﬂ 8k i ?ﬂ: & SR ange Witk cus&omers wh
EMACedinipsedacsal andntenteaiorRide Sliehiedunstigning AbBisdmiipakipdiated
D SewERMONE FeRGiobR tONNsevAERIERdNY ter, an output waveguide

and aﬁFg&?%:l}; g;?:fﬂmeﬂﬁ{épawguad}tem@a@x{magwM@Lﬁmﬁ@tm Rlceiving

radio 3 a recelving circyjt of return.channels 0 , nterac} 81 o rrestrial
e e R T R
iNsroiveNciptARativg axtapibies ttResRonder eRIMREERE @beak and in a horizontal
projeqtiipa peashoaly epinride drqtichaniibishe tespizatityaminioniidbractive data
%?Elt@ %é) 1@%&%&{%9%‘%9 Circuit, and equipped in each such

tha

azimu sector series of a I’eCEIVI horn- gﬁ.{abOHC antenna

providitigaity ﬁfﬂgWIgﬁ'BlF%a?W@ R B waveguide and a

microemapped in each such sector with serles of a microwave transmitler, 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,
which is - '

divided into such practically identical azimuthal sectors those are adjacent apeak and
in a horizontal projection practically coincide in pairs with the respe'c_:tive azimuthal sectors of
the transmitting circuit, and

equipped in each such azimuthal sector with serles of a receiving horn-parabolic
antenna providing fixed polarisation of radio signal, an input waveguide and a microwave
feceiver,

at that in each pair of said azimuthal sectors of both said circuits
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receiver, at that in each pair of said azimuthal sectors of both said circuits

8 the parabolic reflectors of the transmitting and receiving horn-parabolic
antennas have the common vertical symmetry plane, and these antennas
are adjusted on mutually orthogo.na{3 polarisations of radio signals; (3) at

least one router equipped with a means for connecting to the
Ethertetrpiatioie esfleptors af e Sroweitfperaed seaifBathantnaahoicanmas have
Weictmmownaticibsytonibiey pidoepamtional outputs of said router and to the

el SRRk L e D i L) Sl RS o e s

Porm 2Rt S SRR AR AL TS L RE o8 ot Epeaptertece:
suitaldfd pbigestsapdlfoumer of dHisegd andareiiaurkapniise whish ogmnepied to the
GREOFRKIOHS VGATIS SreaMa RN e B infbpritoralv derth dif ediichalré athnected

g %ﬁa\%%?{?&ﬁﬁé@ R ugt@%weaeﬂ R R and.

Signa each of azimuthal sectors o Sa_ld transmitting and receiving

&aiNig hera-priabRis AR Nes B RS B FEE¥h of the microwave
transifittar Easthoce suithble pawer s unihvinslsepaiateinfisniteabfest and power

QLHREILSoP f 53R d MBSV B EIRErS OsHEO L EpHid SfeRb VNN BF SeR@ r AiBrowave

circuits of feed and power control of said transmitters are connected. Even
feceers,. . , . .
in this minimal configuration the proposed transponder is capable to tune

autonf@ti@Mgnienel siraserpbrard RrReRgAin0 Lt NS RIaaRIS AKiPRF ned azimuthal
aeclosif kadd thamemittingand/ ascdivisigrvirssitefaudrface air in any separate

TS SO L LSS S W AR e, i
TR A Sk 0 T I TERRE SRR LA POTLBC AL 4 SOl utputs
whivkipb eaeprriRieEruits pitfte diand sovansonfebsciaid tAnemifsr ars ennected.
poweEvamdte e miissiblcconfuination. thel(itipostdentnsparaasisiscapsbiet to tune
SAHEEREN A Br BRERRP U RIG BRA & BEnLRRIE RNIRY SIS SEUBRBERI humidity
located over respective said. transmitting horn-p r?bolcant nnaf\g‘d 25 b
A0RT. Austiges, o RUTRR A 0N CERPTE SR, TREPSELR L 3 thesé Sectors
folitaneeuslyc disalfiumenpiRiingdhh dransoipdes enoradmahReifs ehigurpwer only at
el afaBral GEaiike EM int iRnsepded\arg: Chiiter Dasistiiecleni Gairsponite provides
AR SERU IR R LN Al R R PRSI U R et Rt SHRT @M Rm,

transmitters and the input wave uidesitgf the all h rn-paggolic antennas

of the ARl RRHER LAPEING dRetithSale 465408 JiRTERaaRe R pnionna and s
migvews eeretveharesiaslig uehiearastive patldranaitingshernirerrbelinantgnna and
QH Ghitrasavie eriamaeerithex B0 Pifir IfSRRCAYInithi esvtdise xChacimates access from

%E?o%i?ﬂhé %W%ﬁfaﬁmm@ga@ﬁ%@@gﬁ% ; LI BN REYARG Yrcuit,

those cases, when the transponter wo without radome.

RRSASIGEIcRl ST ARYRTERRAY aforesaid elements is especially
imporirariadsitienalofertare vonsisisninthab the f eierawave taasisiiersoand the input

Wl iaviNos e Bl umPaHIBoWAEREHHES DMEUMNsRehg GrIbias dfe output
%‘aevgg‘h%gya" tafea%%mg@ dijbs gfﬂ?&%ﬁﬁmﬁ?ﬂmﬁﬁéﬁﬁﬁg%f the receiving
presénce of the radome. Further additional features consist in that )
circuit are jocated 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
windows of the waveguidas' vacuum seal assemblies of the microwave transmitters and the
microwave receivers even at presence of the radome.

Further additional features consist in that -

each oh the: trénsmftting and receiving circuits include 4N {where N = 1, 2, 3 etc.) said

azimuthal sectors with angular value 80%N for the purpose of forming mutually additional
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each oh 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 9 direct and return channels of broadcasting
and interactive data exchange with gustomers, said former of the direct
and return channels is adjusted on the reiteration of working frequencies

initesd andgeturn shansieieiaf birpdeasing andontssadtive falaRuhsasrowith sustamers,
transngiffitermesorpe ivrest hadndarnbelihasie Ropstedontis sttdritidher working

; | nolari 0 Si h
e
providee frarmitipa-And FegrifngheaRerganiic patshras ArR AAiwsted o fis fame type
iittiallytontheg bt potasations arf Sedic sig i \tirpuol &gehi bvo airsnafssaid azimuthal
siggifigant (that is important in the cases 10 when atmospheric

precipj tionsd - dust are distri Ut?é{l, .i&}e_the service area unevenly);

secon ???hae @ﬁ?—'}%dﬁ?%%’%’g%nosf?r_eduénqies of the direct and return .
chann®harieterpipatiam @fy‘,@?@-rﬂ%ﬂtiﬁﬁé%’ﬂ:%ﬂ@'ﬁ’ ﬁgg{ﬁ{ﬁy%w&%atmosphenc
alistoetionis for thd CRMWOnepayatiern dritinos | figalficemic(tinati i Siportantsinidhe cases
YA RS RRRLHENG 1B BRGNS A1 TDURES MANE SRR BHIE Likvenly);
supplemented %\”t%i ‘%ﬂﬁ’ control#eé in each s?ﬁ‘mlﬁ‘cro%\r/]av% %%g”r!e&eg!\{%[s and
it alloREHy G ARG SRGST TEALRaRTS & he fHeehn '
ceeesdingilo RNvnyltiste ngearse abayandis ofraisbcbrmels isaevderiional

featurem el additbed Feituio wossind ihengiread aoshtvtsbvaranniedt uhiin each
%Eﬁ%#ﬁg&&dééﬂgﬁﬂm%%%ﬂémﬂ% GARRBRIBRIHADAN AR owave

TVsig source. It extends the number o(ﬁmulti edia services. 20 S?Id .
RS 1CUBR APEIL [ FRSPRRAEN ECSPA R & e RS By o mornaton vt

andast cusioreersdrépserivéreerrestrial microwave interactive adaptive
transpeRfagdifibisiqaiane 2oadee i mght edlieidnventDmd aisect and return channels

%1s&té?&%@P&?&i\sﬁdmowm@mﬁy%ﬁﬂe%ﬂywomwﬁ% 3 A¥8lGEus TV signals
e h as: |

ectroconductive material parts_suc : (1) a rectangular feeding or

rERERAr SRRV RRMEh N W imAHIR SBRYIH5R: means for 25 fastening it to
the reSpidctimblanciowalved raisenittéreroreraeiviirshaveagotivaed2harh gambolic
Vihishnis rigidhicssesstanonatbwar Inetastyelidamive oridspangkhashisvantenna

déygg%étl ) E#?'é ﬁﬁgﬁfgp lﬁéj.s %%Q%ﬁ&ﬁ@u%’e% %'Itfcw %U?eggts@&gered inside by a
nd two fla

ar waveguide, a o flat side walls being continuations of two

t
geﬂ?%%rgfgﬁl?\?ggﬁ?@ﬂﬂ?}%m%@@?mc@@%alls and bounded on one side
by ideftlicaieotwainisi fesriing (B8)recpuinthwtivamide aspipned withcal suljriie vrans for
Saikinb % deimualsrtibe hiersvardrifiaitarracouRFagalsapet being
contin ZE%&RUE&WQF@@E‘lééé\ﬂﬂgcﬂﬁt%g%g%&a ﬂfa%’ﬁ@&ﬂﬁd@gnﬁ%%:
. SUC as a f

aperture in area exten horn parabolic ante ow: 35 to form
practicallydciyaieanials)assarmbleA poit wWEhMRABRSRIR yBI Pl ERid rectangular

exampéguiseriiehl and horizontal linear) polarisations, to decrease
substantgliviie Wis Rhfd Befw ebMinadivnd aflipbasandHaes e Wi daide s
walts and bounded on ¢ne 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 hon and having an aperture
that exceeds the horn aperture in area extent.
Such homn parabolic antennas allow:
to form practically identical «fan» radiation patterns on fwo orthogonal {for example,
vertical and horizontal linear) polarisations,
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 timés).
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cases when width of radiation patterns in azimuthal and elevation planes

are differed violently (in particular, tenfold or more times). 10 In this way

such technical pre-conditions are created, which allow using said

sectioned terrestrial microwave interactive adaptive transponders firstly,

on identical frequencies and orthogb?wal polarisations through one said

azimuthalssesjeishaachicslerecdiytonsideticateteyticnaliow 4ping said sectioned

RalRURBI AR ARG A hepBasenspirasin hal sectors
ccordingly

, Itis really possible. to divide circular imedi trﬁ%%n 'Seai
servicfgs%earbr\dﬁﬂﬁ InBFAURess 2n éd an %qg.lﬁﬁﬁg%ectors an%ﬁ,é s.ald
rezinshabsestoesoeplactically inter-sector interferences. 10 Additional
featurgussHunisten ndEicaritbienyiat bas polerisatimrsoinl aliametrishlly sipppsite said
atzi lﬁlﬁéﬂeﬁéfﬁ stage's flare angle exceeds the flare angle of the second
E{age. a ’

S OWS to optimise above-mentioned advaniages b ime o
celoc5FRB Rl T 2SS B ATEHEL. TR M Hcy, Ganice
cvesisnath (Were N d rb Aahqurh etekerinep el regiogard. Sigfred 1 CeRfipgcticatly
WaveddeRfiatehdidase cross-section. It allows transmitting and receiving
rad'o.féﬁfﬂgr'nséi‘ﬁéﬁz u‘?‘él%%%féis('iﬂ‘iﬂé '{%?Jﬁt%%% E?EI;SEEAEMFQ profile stages at
polarisation, which may be "provided by well-k

nown polarizer d i
et g Ere A0 SRR 5128 258 BUSIR, B B SRR Pl 1t allows 1o
toplpsissaibovenaiivacd dvantigesdapyietnental selediansofnadividan ypies of said
ic precipitations. The radome 20 according to the invention:

comprises of; a. dome-shaped ro . ' =i ing, i :
is impgﬂlgfrgg?i%%g?lgftérﬁ%%% e &éﬁ%ﬁi%%é?%%%r%ﬁ%ﬁa@m fé‘tor Szld
JeseivinglckRvAgHiNEcNas RHASapaEFRsSHioh Jt iR FARIMUET, Jﬁiﬁ'?’é’é% racio
Qfigralie witteappiotnp heshiding gésath eirculatoandeliiplich elarisspionashighitiaay be
r‘wgﬁagﬁg ARiRRARARES EH@AiRGHRal sectors in the plan view and

each of whjch has at lea Lone radio frans aggrgmvgmd hS Etirﬂp%éﬁwave
which/% | B t\ﬁré’z’ T2ald f)?gfu e¥a'rﬁqe(§ges and meant for
drésractiyefadaplyepanrppide)piradens, 5 almesabmtcRIPIRIopta g radome
QMRbRAG M Heshtdizospasesbivindow. 30 Such radome is needed for

prote 'Zg %ﬂgﬁ@@ggg&dg{@ transmitting and receiving antennas from

atmospheric [nfluepces. Thi otection is esReci | t ' '

i A STOIR ARG [ At s eee B PiEARE iha cust
swotmigidiy@sesmbias witthibg iepesbanationtas eXliedes-rsaning GPRIRG AT
water strgiemati ghtutpesitdeigisntesaonbenioswhitkicgmsshndsiforthe number of
fad%mmﬁ%ﬁeé%@gmvﬂvsawm BhSHNLIAD S BRICTSIIRY ASaL least one

transparen Wlndow%ﬂsurfaces. It facilitates adaptive tuning of the
trarf8BEEPB R YA Whether conditions and diminishes power losses
at the trasmeertbsguttesmuhic ehaieraiedheryaRn iRl ATRIRGFRAYs/edges and meant for

draining of atmospheric precipitations, and
deflectors which are placed over each said radio transparent window.

Such radome is needed for protection of the transponder’s transmitling 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
on the exterior radio transparent windows’ surfaces.

It facilitates adapiive 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-fike casing



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 11 and each of which
envelopes partially with a gap the uzfioer part of the corresponding
protuberant ledge. Further additional features consist in that said
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mﬁﬁe%ﬁ@g.said roof is the most preferable for 5 protection of the

cocn S B Rl Bt VA8 AR e o
RieraFh AeEREh (o ABAISY ARSI 886 P .Sh STHIREL o U TR RIS for

Sp6wiciing eifthaersrapsndistntpanaine cesriog. horn-parabolic antennas. To

each E%é?&cﬂiﬁ%Hﬁ?eﬁi&'&ecé}{éi&sﬁl?%{%&@w@ﬁﬁi&mmQagbfﬁ@ém%md in
be used 10 in various combinations with tg%vgail%gﬂ}{&gg%ré %rr]#etﬁntage and
d@%ﬁ@&f‘ﬁ@f@ﬁ@%lﬁ?@dﬁﬂﬁ%&% ! me fenticn In no Wgy imit the
dedricafssnlitiogeidhel trnemiting aptieceidag hpRurrEPale BisRIAYs The
inventjgreyeil sipspbscheinitediinis detaithel diessstiaddtibtet feattries can be used
q?l'%?i Ve BRI E ARSI IR SR B aQRSEHIsL BN &R FAlIments
with references to the 15 accompanying drawings, in which: Fig.1 shows ,
(4 e BsoEoR M&M%ﬁ'[ﬂ'&%?&ﬁ?ﬁ%&yﬂ%ﬂ%%sﬁé]e% Eli"‘d':'f‘shows assembly

of the transmitting and red¥fefripearipting & tha Peawigary base; Fig.3
Showﬁ‘ﬁ’é’ﬁ{@ﬁiﬁﬂﬁtﬁi%i&k séagéaamea thiedateiRastebirption of teristrgaplvavave
power.control unit; 20 Fig. o) : IC VI t r

RSB e ofehepfh el AR BT oph TR to e
trspepRRYiasIravibase Mt Eonventionally depicted heavy rain); Fig.6
showFi§¢ shows basaiiitickaidgameopibsitiopasedranspgodes (partial plan

view) ;F.ﬁjﬂls?,&fpézéés‘é%ém@?ﬁ@F%ﬁ%éﬁﬁﬁﬁ@%ﬁé%&ﬁﬁ@iﬁ@uﬂé% Iy auirantbase;
an ex eo meteorological.situation, i \

e e e B e S
cepsterhievts transceivers' and their distance from the transponder (against
clear $hyestbheaxonoaelichiimviad dtebpmoipostichienmtspefabriicantamion Any

terresiak MIFWALSJERIAREVGiaelaBRdr aspaRdcrasgsittiogstadbeme  (and
invention 30 has#k:; following non-denoted especially parts: a
thﬂg?Hmﬂ%ycﬂeaﬁ SRR t broadcasting and/or customers interactive
data Eiahaheyes heheraiparahelia 3Ri6BNARGSEIARAR Srarrooais AR RIFAIEW)

interaciye dnswexehangRoshimaeipolizts thesieiared Jaynaidandeh isample of
Ol s S e e
icroR A PEHE FHRNS PO AL CRET EACE o Ph e B customers
vicnecpivetss and Neris AN ieMie WRNSaRRABTABHTH A5 o1 -k AERyreain)
antennas 2 The best Embodiments of the Invention

Any terrestrial microwave interactive adaptive transponder according to the invention
has the following non-denoted especially parts: _

a transmitting circuit of the direct broadcasting and/er customers interactive data
exchange channéis, 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
coincided in plan view but spaced in height. Correspondingly, Fig.1 shows:

a series of microwave fransmitters 1 (additionally denoted as Ts... Tan}, output
waveguides denoted only with arrows, and transmitting horn-parabolic antennas 2
(additionally denoted as Ary...Aran} belonged to said fransmitting cireuit, and

a series of receiving horn-parabolic antennas 3 (additionally denoted as Agi...Aran),
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(additionally denoted asAT,...AT4N) belonged to said transmitting circuit,
and a series of receiving horn-parabolic antennas 3 (additionally denoted
as ARI...AR4N), 12 input waveguides denoted only with arrows, and
microwave receivers 4 (additionally denoted as R1...R4N) belonged to
said receiving circuit. The number of 2aid transmitters 1, said

hREnPAERESIARNRABRE 2@ dwilh ABRes, TARItIRRASWaWPHcBRErNBULadditionally

wakeRdeR and S Rceligls. s ALGAAA g he number of S aforesaid
asimuthal sector&which-are visible In. pran view. It is desirable if this

numbete BEnbeiual &9id Nragsrliera - 9319 homaparmbolic Ar§ENa4 ABY Sizabove-
ofreafithsdicuipatanthinbab stvefuities e s sidi reabivunsud byecequal dontea tmdnber of
B il Ll L A ot
charadidPigEa YR KIS AHEPRL dPoPe 6 n%l%%ﬂ?&%ﬂ?.: Ab thrat>- &) Then the
pangyatisirefieCrach staityvasimehabsecta Heiele ithe 2T i muusllyaeemplemented
apSdmitiag 2HdiRgeVing. FbANbanRddREIMGAR placd B4l be smpataboie.
a”te”'”é’h%ﬂ‘gé{uﬁ- Qn?é?i%’??gn S!a%ﬁaé??é( '%]HAEHA( ?F%aﬁi&f&rﬂ@ﬁ? SUHAREE radio

are adjusted to mutually orthogonal radio signals' polarisations. 15 Linear,
cianrhPlRtratinptt fitrisation types and their various combinations are
shownpardbid etfldetelefsbovwh agnd edegoteft draley nib adachlpale wbtadjgseits apeak

Of dREARFRCATIV AT BRMNIEIRRIAN AL ECARINhGHIPARRSID AARBRIRA 1B common

dLreerﬁt qu rnrete rn ?ahaengée(ls. In particular, two such pairs of said mutually
comp en¥enr?ar9'3nf]ehnas ATI&ARt and ATAN&ARA4N and corresponding

to therigsgipbignearam aiveled dnmykiehcedhparaabadie ignalseapsations.

asimultisdal Ocsedborsndh ajlifte glelarlyaibowypes saitl Hesvwagous iscoidinaliote are
t@ﬂB\!ﬂu ‘?@ﬁb .?%ﬂtﬁé!@%%h@'a‘é%qr m%ﬁp@ymm&mw@ﬁa@a%mmw fospective
A A oA A el o) arﬁekcaéﬁ‘?o?ﬁé’}{r‘?e%le&r ORI charnels in particular
hGFRshA QBSf\fIé gﬁ?é"ﬁ?ﬁa_ “RREFiItS AMEToWave Hransmtter 1 as s clean ’
sbh sHeligais ghdaid PHeusly FestiRRaRap0 ARG s hEAvABP ravitiren and
sesredshondiigrialthiachsirtomatapiinititncang era iedioémiltataidhraiffeismn gsimuthal

a%g%ﬁﬁﬁ@%%ﬁﬁf%ﬁv@ﬁ@ﬁb’ﬁ% -ig.1): at least one router 5 having

standard means fof cqQnnection to the thernet'{ terface. and for g%gvlsio

of worbiFFRATRUE LR, TRelET A ARl R A R PORIAM dIgzRarakpls ayenna
OB ENdith BlGOYRLR B SINGE Uaaiel insaled abryeribesrauRIEHing bornerebgliantenna 2

indedeatinroivetBntonser as B ethly setormalien antprits of which said
microwgue RS R doftitd SIS BUCIQMKPE "GRETCERI AR R RPRE BRks for

thgse work together with the respective transmitting 2 and receiving.3_
IR SBBEC LRSS CERMIPARRITERN R BRTIASER
azimuthdeasb ot reiier 1o havies stadarthpaanst idhtennestiopdacharitiemetnterface
thadpaireaisieladamg with iy apitacisiaiRudsondrd videskignals;
especiglydenalRih ' osRelPaT5HIARE RR enSMROY unit 7 and not
shown here separate€ circuits of feed and power coritrol of said microwave
transmitters 1%4HieN Spaeed it RiRfEgioadtputs of router 5,
fo 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 artennas 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
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 1 and separate feed circuits of said

microwave receivers 4,
a monitor 8 of surface air and radio signals propagation in each asimuthal sector of
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microwave receivers 4; a monitor 8 of surface air and radio signals
propagation in each asimuthal sector of 13 said transmitting and
receiving circuits, and a multichannel adaptive power control unit 9 of
each microwave.transmitter 1, WhICl? s connected as a whole to the
informational outputs of said monitor 8 and to the control outputs of which
thriddtapowitingranseceivinsgiguitsi@ults of feed and power control of said 5

transraimaltﬁﬂaammpm%w@ Sofal ralmonRdR niaishvavi dheniddd §rehich is
nne%% teég %S\Hﬂé % % 'Wagﬁg{mﬂgmﬁ&%ggh %ﬁh%} %f é?ddlo the control

transm circuit and IN SsOme empo |ment$, receiving circ
VoHRuts 98 \ﬁméhf-sqm\rﬁW%@fmw@sf%wffﬁs%mﬁw ﬁé@f said

Néameonitiere reregeensoledf the return channels may be used in such control

systefg @asSrekd ﬁ&%‘i@?ﬁlé}f A asPE i GRE UAHAN rdpsen RO VSLSHC B EM/ Gitegral

C‘%[‘”O' S“b% é’nﬂ &P ftrﬁ'c%@ﬁlfgﬁﬁ&ﬁﬁt%% D' helS ARl bt said
IS'S

eﬁra? a power contr system as connected in

s'eeﬁé\éngsqjéﬁlwémmc%ﬁﬁ'éps 'aéﬁ%m\ﬁa'sbﬁifoem&ﬁh?s%ﬁh@&éaﬂfs‘m@"“e's
reieivais fecsiipist 9foffibe ashactohamstisrmeindenedethdarsulr oomeictistem as

ds@]ig&g(ﬁhg\ngg W&%gﬁé&g&ers 15 said adaptive power control unit 9, and

a modulator 11 connected to the, input of.the respective mlcro ave

ranort i TS TR PP S AT LA P S FT g whion
peapesed inaashatrriive Aower prelheenisr. Jhissyksusierniias eeprertad in series:
skeleigh setpmcuﬁalﬁessaismmﬂaioasmméﬁmeodﬂmwte thanecehay’ ©& output of

f{ﬁsﬂe WS t&ﬂhﬁhﬁﬁﬁ%l%aﬁi‘ﬁmﬁ!&aaﬂéHMM&ESﬁag Wit cedriealy.

at the microwave transg;utters 1 and the input waveguides

of thes%m W'“ﬁ&%‘ﬁﬁf@ﬁtﬁ? FHb% 3%helonged to said transmitting circuit)
as wel medesas itbeannrsiesoitiesnaknliine rerestie isave feasBitiefetall
horn-parmBelig g HNRSsBHE slanges dparaigerativnBecodsh el eriaspoader on

%‘6‘%&%?-%&9%% @&\é’t ,P%”%ﬁ}é "(‘él S?Hl@@@?& 4: ! 8115{? 288 used as a radome

approxma e siructure of one sl gle channel of the multichanne| 2

AR Fl YR iEH AN AS Y @asﬁf?fm%r?ﬁm MussitPifect
and rétinatychigifatiswa tid shenedamvieve dgosaidaisor and fednowianaveguides of the

tER LS dIiB VRN AN SUBHISIJRd Ttbisdith A sinielbgl epedt D Hsewel s the output

W é’ﬁ%%ﬁ%%r? fﬂ@%%’é‘?%&%«é&%’é@&%Q%lﬂ%?ﬁ%&%ﬁ@aﬁféﬂa%%eaonged to

re?u annels an un decision-making on the output radio

sﬁ@ﬂé‘?’g%‘(ﬂw&"ﬁd}l@‘ﬁﬁ%ﬁ‘ﬂtﬁ&%‘?ﬂ PRrerprelye iRl S AEAS the unit
16 is Eighebed tertrrpprosiysta stistue mitoas mﬁa&@mddgﬂé@? Myftichannel

t@ﬂﬁ%ﬁ%r%ﬁﬁ%ﬂﬂ?ﬂ@ﬁ&%ﬁ%ﬁﬂﬂ e eFHEOsUIEUR drevten®feturn c;iannels
m| rowave t ansm
AR B e e Rand f R BRI A R S R bR, 35 fnit o

dirdidesss channels) are connected and to the output of which respective

- microwbivertossamalysr N Hvitnribeentdo draiotitpyth of the deamoidatanscifred said return

FgGected. It is obvious to the persons skllled in the art that unit 9

(prowdm& Ehx% Fn gc\f\é%nemakmg on the output radlo 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
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 adapfive 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
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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 14 multichannel controlled
amplifier or, more desirable, on ampj{fiers that are built into said receivers

4 immediately. It is advisable to equip.the proposed transponder
WWB@;{%&?&‘%@Q“HP‘% negrs, desia gg}ﬁlﬁqrﬁ ?ﬁiagre Built into said

eleeirrsdrivioetiiataly. whole or at least covered |nS|de by a 5 layer of
electrg)cf@ggu;ﬁbr@ tmaqarﬁahaqgﬁ@sy@mtaﬁisaqﬁﬁamu&m -fResliohs @ntennas (HPA)
SN e B BRI A R 8 6Pgdak: WRlEAh by o

e respective microwave or receiver's 4 waveguide (these
*ﬁ%ﬁiﬁ%?ﬁ&%@‘%‘éﬁéﬂ‘ﬁ@ﬂﬂﬁ@@%%ﬁ‘ &horn 21 which is rigidly
assensbéethnaiaskietirercoanerdeng aaeeglide 19 equibpeds with & suitiblergeans for

Waitg RISSRRIESh S mIdRWAYe RRRGNIHErYallakeaitre damsiestide (these

Wavegwde 19 and tw flat side walls 23 being continuations of two other
G08 TRY AR 19 walls and bounded on one side by
|dent|eé?PpB2émﬁlé* mgid!y gaﬁemaﬁé véiesaie rectaniplarwaysanidndd arfidigs:

with saicwijedisieion akfis2Z atsbmiiedmigity 2dth anel apiptesitstwalie/of stityectangular
trum%%gig %gontmuanon of the horn 21 and having an aperture that

excee orn 21 aperture ip area extent..In e |t| suff cient if
said truiSedb FYE ¢ 8“§h8§vrpﬁ’1"ﬁ|g°9f“{ Mions d§f rh?ro? S5 @ove-glentioned

thawakegfiide’s tfgetisiand bannted e caelsida dylidentisatperabalieatessond

stagea 3arabifidRerctr SUahieid RIcMBKAMENUORIh 4@ a8 gIdaRNEESof the horn
?ectlo&'n The proposed antennas may be hingedly fastened on the

ransponders base and equipped with well-known means of rotation and

fixatich BEFleXANHRIR HHITRE D) beiRg conyOMalien o jagliart & 1RRd having an
trpeTtuTe thapeRcaeds the g i Zipertererimergasittent.in the elevation planes in

each RSRastIDRk Reaiatieht e SE MR AEPHHRAIVS SORAHAHY. MRREANANN profile
e allly t%a@e(}@?% aaérhéﬁé@i@e B sa.%‘j‘?% g wemimnae%%er

CI’I ion it IS necessary to note ormer of the direct an

retu rﬂpé?l‘é?ﬁﬂéigsi‘?a'&jh%f} WAVEIFE; S AR FALRTR 6PRR §BFieBuencies in -
the difbet whpssed| suteszashrsay drchingirrlytfastensstom v ithespeljdeesnbase and
Bl eI RR KBRATHEING SraprRtGCahdNaiaP (oraKaRpkc RIRTBIURRS). This

§g
d II
?Hg‘g gr%g u@&ﬁé&f‘qﬁ%ﬁmnﬁm.& o%sgl %g%tlll,g SIg Léls c%ﬁ%% ﬁ]ﬁ%ﬁiﬁ% %?e\gatmn

priteee AT p é"f'os@a‘lﬁﬁ ﬂﬁ%ﬂdh@b@s%ﬁ?%gﬁwﬁ%ﬁwéhe hilly
anp enetrabléefaimtmospheric precipitations and dust radome 13: This

radonieielenasHpeprolsbsd &a@@mﬁaéha@&q;ﬁieﬁ RiHERiesHY © AnBeraid
S b e S o BRIt 5ff9ﬁn B S ROLRAASH working

neceSE5HITaab Y Esparent) materi Lﬁ/ e casmgt at Is
ﬁgﬂﬂ@“ﬁ@éﬁ'ﬂﬂ&ﬁ%ﬁfﬁé&’iﬁ'ﬁ@rﬁéﬁgﬁﬁﬁéﬂ ASBIURRLSRF e P RBrises of,

the adjacent apeak in pair the transmitting 2 and receiving 3 horn-parabolic antennas
(AT18ARs), (Ar28Arz) and so on till (Ara8Arsy) are adiusted to the same type mutually
orthogonal radio signals’ polarisations in each third asimuthal sector.
It is advisable to equip the propoée‘d 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
from water-proof (but not necessarily radio transparent) material, and
a cylinder-like casing that is rigidly assembled with said dome—éhaped roof 26 and
comprises of:
alternate protuberant ledges 27, the number of which corresponds fo the number of
the transponder’s azimuthal sectors in the plan view and each of which has at least cne
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alternate protuberant ledges 27, the number of which corresponds to the
number of the transponder's azimuthal sectors in the plan view and each

of which has at least one 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 ygastics with polyester or epoxy

DiNGRLS JANEE AN | SlPnRRt

gutters r29 v'%/hich are |§@%%£€Zi%ﬁ§§%%p¥%§ﬁ%ﬁﬁ%"l&%@%@ﬁ% t lpast one
meFIFJFIRRAIRN Windaw SGdmade. As.aipilanben, hrrolass arles 3Ghwalyrster or
are §fexwhbindes, purelpaiyitirerdicptipetbplane npoligrdpyie 28 ik preferable if

each saignseivigatieR) AUy HiadupRBolRNY 46 HERERSIP ledges 27 and

trar‘lﬁﬁﬁ}gﬁg} gvéqﬁgw& %8 ghaﬁe%rﬁegiegﬁ%g in height. This is desirable for

enabling easy access tothe f?gfgﬁf e transmitting 2 and
receivind' & REAR Frubieh aramiasndaves pask said crdisdernsngrant aiindave e

and_ sdﬁ:)igtinmfenab_le if pacicsaib pritubérantpinige e r_ifabaﬁleﬁrad_ﬂmgrid!_hmica{ radio
QREHSFERWRIdB A BARAE 270 Shstda R Ak ft etk S L YA & LKELRAS 'él%fﬁ@cess
f% ﬁié I;aché)f sgudﬁ} le 31 is_usually rigidly. connected with said roof 26 =
anz enverops wite ﬁ%t{ﬁgﬂm%pé?ﬁﬁ%&?gSap]é%rﬂ%ar?ﬁ?}fﬁ BRjenras for their
|@8kpanbly, maintenanes and isuhsittiPmay be separately fastened on support

12 shérispinférgile toosif pmiRiientaathes BHRAP&ELEGSHction of said dome-shaped
%é@@%&i@aﬁs I é’r-ﬂﬁéh(%%?n&%nﬁ)%ég gggﬂeo}%zﬁp %a%ct%‘? ;Hs;%[}%ny rigidly

microwaye transmitters 1 an microwave receivers 4 a )
t?gﬂ%?ﬁﬁﬁ%(n‘a'% SR 1RRleAGi 7% FRYRIRPS b R SaRdbm 4ERBIC AREGh the respective
Jupibaranhlgdgat®al sectors during their service or repair. 20 Fig.6 shows

the masticlaanyietiae DPiRapH@laeps: ALK Rafr=003 Bagséherfl\sﬁam%q Fig2. It is
f V. r I o e elver 4. the radio
e B o ) L R ST S SR 0
f‘ﬁ“%i%m&a‘r’-m@%ﬁgﬁam%the'ylﬁbwww@rge%vsm@wme transmiting
Zdiad eprehiogubbermpastiglic ferTieststitey jiraeparateiisiranbbeSiattieaiveag their
akiliesiovasptipn one example of the proposed transponder equipped with

said t}g&ggﬁgﬁ,@g&:rﬁl&t&r&p .and said radome was made. Its service
ed Into eig

area was divi _ t equal asimuthal sectors of 45 with the general
coveri§d YnHsEPRolizasignpe Leichiaastss ot dbs sseariMemisTwRS Hagasnitter 1
wEmeNAYsraENMendng parabolic receiving antennas) was meant to
providies\iERianmepINARRIoNCES FRoAE s iR laagdioftAbyisRR PIoRMCAERG's 13

g%mggpﬁggw%sag nerated with operators' equipment and complying to
DVB-S (ETSI EN 300421, ISO/IEC 13818 -1, 2, 3) standard; second, to

the dititEMBPHLAIR 2R hePrertiisorriprent RebibRERbledess Aes through
operalordesfing speastiopbitiynaretteifettiviressant i daventiod Imdhinthnipiehef the
{RPERSY FIFSATRSEP le8 ihaal AR S XTI AR RIRRAAR M CARY RISIP A ¥ime was
red RESANROHEE o el AR R U SRl S0 6 1 i e gt
coverage of 360° (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 with operators'
equipment and complying to DVB-S (ETSI EN 300421, ISO/IEC 13818 - 1, 2, 3) standard;

second, fo the digital /P networks and based on thent information services through
cperators’ /P-gateways connected to the transponder; and

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 fo operate in line-of-sight conditions between the respective transponders
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The system comprises of said transponder and said customers'

transceivers was designed to operate in line-of-sight conditions between

the respective transponder's 16 the minimal and maximal radii of 500 m

and 50 km respectively. The one dirggt channel's bandwidth has occupied

28 MHz at the level of-3 dB and 36 MHz at the level of-20 dB. The one

i inbmalane| saximRl FRdiio P98 BLaRa & B30RsVaVthe level of -3 dB

and STRdohéHlireat therimalsl izhadiithehas locclipigrhek Mgz atdalepeltofrzdB and 36

Hﬁé?ﬁ’lé]@\, S 1Ba'as0 Mbps in each direct channel and 2.4 Mbps in

return channel. The fr was deS| epti

of digitAFA7G éﬁﬁﬁ’%ﬁgﬁ@?éf%ﬁg%ﬂd% SCEERRS %nd’ﬁw ztw%é%‘e&géé v% B and

ribaiteatthe leve) fsS@41Bf transmitted. packets for the 10 following

distanw& IR RRReganrsIghpus e asidanse @vetssarit Wit ansphrdiect Brannel
q'sz 68 mga%ﬁ(}gﬁlﬁ%ﬁﬂg} intensity of 65 mm per hour, and R 50

ecear

notam, the deS| ned additi 4rad| gln
auenuﬂi%t@mm@dﬁé.waﬁ.ﬂ%ﬁwsfﬂwég %{ﬁﬁ?@?%ﬁ ghaha R °"Sf‘§ev‘s‘°"
kbroedakstingign8 BetBotk@ecBhg valh nGTie Hanc Hilosess @ﬁuﬁnﬁmﬂﬁ@@mfw the
VY@FM@EG#&H%@M S@ﬁg@éﬂﬂﬁ@bﬁéﬁsﬂaﬁ“ FARNeSaRaURiTarRsoREs: tt;) the
networ l y
one direct ann W?;lsrrlglven qu%esiﬁﬁﬁ'%fgWﬁ Sl\‘é%rﬁf)f%'(?ﬂ
IP-address8s™ 834 HrdM@ clptlYe customer was given no more than 16
but totad notrbethefdéiguis eddiisnalgsitimeignaés atieralinadndhemgie Wil dntensity
ey .%%‘rF FEIRHr AR e SrEeKiRaRbYisHoss drilinda-reerss (TDMA) was
used | fet“f.fe,.g.%a““e ol R0 RO e ﬁh%{;ke@fsmah for the

numb stomer ransc ver eI’VI y.one return ¢ was no

|eystorers 1123“1Frlﬁ@Wd%éfa?tvsH%BnH@rWW@&?WP@FMWM@“WW
ss@picstsbylinarirect khamedl eagsagigndistiess titan Y80 cBre singhkecoktitrdsresses

UARAEY RS S ShgRY CiRthnter W4 hEN REANGRE thahiRERUMoRN AU FBECE IP-addresses

maximum strateg |ned b ogx;rator cy'] H@Jnc mode according to

tﬁ@%ﬂgén%%eea‘f?éé' 598 aéwaﬁ e num ero ru]es per one transceiver is

up to Tbp fimeativisioituiiinle epsnSTAMAL HEE B isnEaFR Fhannels for the

flgRsiiRringustimiersl Tickireakiofa nomle(iobtusinges tonaoeiesssiserdigidiy e geturn

bgﬂgQ@@Qgga/\(m f¢:n3f2@rograms and 4 channels for network access

with throughput up to 120 p 0 24 ret n Is with total

throug %8?’ 3r%'°75%°R}i!wr ‘R%}rﬁ rneH rt?e“rﬁ?: %é%vegﬁ 11.818 GHz

and 12%@1@%@&@&@& ftbft@ﬁeﬂanéetﬂe%ﬁﬂalg°ﬂﬁﬁ?§‘ﬁé&ﬁ5\§ﬁ"d¥ﬁb%ﬂif°’d‘"9

Washeserfatdetimtniine doddipdied magmatasisattiginsdiefmehbyfoBSatardio

sianals AN InolaUeduRGIOHIRIR BlEradty SRRRRTER AL of ks
els

direct central frequencies makes 36 MHz Whl|e the central

FrRR PER LRSERYEIIR UG within service area sectors being 90C

It was provided in each asimuthal sector the concurrent functioning:

up to 12 direct channels (including 8 channels for digital video broadcasting with 64
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 57.8 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
radio signals as shown in Table 2.

According fo table 2 the separation of the direct channels’ central frequencies makes
36 MHz while the central freguencies of radio signals within service area sectors being 90°C

apart are shifted by 18 MHz.
Table 2
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apart are shifted by 18 MHz. Table 2 17 Sector's Number of the Service
Area 123456 78 Operating Frequencies of the respective Sector, GHz
11836- 12268 - 11118 - 12250 - 11836 - 12268 - 11118 - 12250 - 12268
12700 12250 12682 12268 12700 12250 12682 Linear Polarisation Type

S Nymherel e SeTVice Al annels—Fhig-bang
[ T 1.8

13 Ay u|||6.;\ ut.is L\FD ace ulvnflt'ﬁlel rLéslathe% clt(alrb lzJUIuIIIg W

fanwl

=

{;‘1{{,3—3 - tfzzgguu Y Ie G RETei550 —
defggh fretiyenges m@hgg 35 Mgbgwh gy po a{mon ohtherlirect zad
rETurn channels WithéarFaflatsaioT pHthJrabmaa Sector's

NumBer of theibervice Avea 12T ¥ 5 6[7 8 WDperatingiFrequenvies ¢f the/
respegiiy ngu fdd 9&%@12'@ 5303417528513 82202t 1bkn 45 1489 QRENnels.
1

034.25 11118 202 5.11034.25.111 11202,
TS A 1585 58 trspgre i 1 P4 Sl Sckorad T bl
-Vertidsearing & ithistaple Ythe perantionigf th%@tgra@t@*tﬁ%aqﬂa' freapcies
SRakes 35 MHRIwhil thal golalizapovutief dinket andetutrectamitiizrvithin each sector
é}g transmitted on 12 direct channels should be: 10 no more
anl mW (nominal level) during clear sky, and no more than 1.6 W

(maX|maI level) during maximal rain |ntenS|ty, Whl|e b) total radio signals'
fower of microwave tralwl:e b Ares
xceed 35 m\A\2 Div qmn‘bf th
1120225

||h-:grp::|c (onp %

aﬁ@aiﬁd ﬁg% 4%%%3‘”%” 98N P12286.25

TOWave rans SPBRAR ﬁ%ﬁ@ﬁ%ﬁfﬁﬁﬁwmlﬁet at

differgnt le|ve|smcco|rd|ngqto their rqal distanges ffom yansponddr (s¢e H
19.8),, The described. ir nsp onde and its above-mentioned components

operatg\'ﬁst eetmlll'bv‘\%iltr}:1 %Wa e direct and return channels former 6

(see Faytatp! rae'eﬁ@gamﬂ%ﬁ w&mvmetfﬁ%wtt%rrf‘awﬂtrtﬁﬁﬂtﬁ YRRsRitiRd on 12

Ed(mnrbﬁangﬂeshamwhem analogue video broadcasting system), generates
togethepyyiibrsmishr 2 aig sHEeRb e anipleeacgssany for broadcast in
at 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

Table 3

fa)

=

not exceed 35 mW.

Division of the transponder's service area info concentric sub-areas (see Fig.7) may
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.

The direct and return channels former 6 (see Fig.1):

receives initial data from Ethernet-inferface 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
{T1... Tan) together with respective horn-parabolic antennas 2 from the set (Ary... Aran), and

receives through receiving horn-parabolic antennas 3 (Ari...Aren) 2nd respective
microwave receivers 4 (R;...Rqy) demands for service from customers located in single
asimuthal sectors and directs each such demand to Ethernet-interface trough said router 5,
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least some asimuthal sectors and activates respective microwave
transmitters 1 from the set 25 (T,...T4N) together with respective
horn-parabolic antennas 2 from the set (AT1...AT4N), and receives
through receiving horn-parabolic anfgnnas 3 (AR1...AR4N) and respective
microwave receivers 4 (R1...R4N) demands for service from customers

* IWbiabeRraK s gRoeERLAM ARG MeRlERangR 6T e KROTHA, AR, TGERYAIRcRisnets pair

Fithertinid niedaceytto pgtiosaithesetdcddarBanghich provides generation and
maintgnaneiiie B ﬁEﬁ%ﬁqm%ﬂc@%ﬁmﬂi@ﬁ?d%@@fﬁgmaéhcf%ﬁbﬁdﬁmﬁgﬁ) is
3%[0{9 sary to perform the service demand. Specificity of the proposed

E I's operation (see Fig.2 and especially Fig.3) is the following.
5 TheTbpeoaeiatingioHsToRaNe SSRGS 24 (1. Fim a’?ﬂ%w dJstermining gdependence
Gefeedande ﬁgﬁwemﬁdiﬁdﬁtralgamtmomm@aﬂanmmme sitmating in each single

3unes, ﬁ‘%l %gﬁ@wg Siggle sector of the transponders servrce
ther o

area. Fur tained data pass tF h th fj # trol
adapfEtss ARiFRER AR AT S evs t’ﬁsa §%?f? L{rowave ansﬁ?%%rgon °
nnmbaex&maeeapmmmwm%ﬁsm Ereeis 8ie aalysar 4D megapises bit
EheR Highanikiké MinkRSTHES B DRt eRREKBO It RiGeORFaaIMPINe AscRshry power

e umin rgﬁjﬁ(eﬁé@@ drH!a%ri'hZ Ysedsag the H@'tﬁrﬁlgl’@pu&#@nm&nm respective

respec ommands to the contro Ied attenuators 1 hese attenuators

remmanrs R tharopilied AteruAtorbIAs! ?F?ra “which operate in
sectorieustseclEnpeakg] rodiétsb Sub irmmamitatie T 0IRNPPEISIEdRcsRSIAG Wi

@ Wi{ggmrggémqgmmmﬁméhﬂmqﬂmiated power at levels sufficient to
Sl IR TR IANEAN 30 WD SO R Nt UE: SR AR ARt o

sectors as weather gets worse. The use transmrttrng 2 and receivin
ﬁ&ﬁﬂ%%ﬁlﬁ&@ﬁ}%ﬁﬁ@t@ﬁ%ﬂﬂ%&*ﬂsﬂ (QESHRP SEHIGR Ao &° s as
emwathedgetatiores. stability essentially: 20 first, due to rapid decrease of

crossilassaiiihsinigRg 28k rr%@ér&ﬁﬁ@%@&%%ﬁc@ﬂénmm@mmpets 25
terIFs %}or |nterf grécoes arIJca econd, %ﬁ%ége 'igﬂ ygonality of any
r[%ﬁg Ston 5 eaccor F Ge 16 adc |ona InCrease (at least on

20-30fiEB Ylue ﬁ&ﬂ%?@%méwrﬁre?aﬂﬁﬂ%%ﬁ%ﬁfléréeiféﬁﬂa‘ﬂa%aﬁ%?’& and
4aspedioh iairsetialisedwendss, me proposed radome 13 (see once more

o 5)5%%’gﬁ@‘ffgw@g@@w;&fﬁﬁvt\'ﬁw??g)ﬁrwm cBusRIRgGY) i to additona)
ome-s oo ecLor |
TR, 50 e deflaciors oo e ARRA YRGS « and

_ vy rainta prn gemen itionally prevent
tf?@%?m&ﬂ@ﬁ%f' WWRRbsRCIRAter film on protuberant ledges 27 in

generptappesapridtneotsttreoutes site Bithicpradiesreifmmtiaestvaining of water

Vé.frré%%f%%e%%mg%rﬂla%ﬂaﬁs&%mwﬁotrﬁ@aemgsa@qﬁa@rm@grﬁedrneguuers
R D e b RN LA P 1o o
santinesss watenSleostiigtaras Iedee 38 'Bm’ﬁrébﬁs%?ﬂ"i%qﬁp?fh@‘/ér%”@’ side
thaha pafiprafe ket wistvashy populated
industrial applicability

The transponders according fo 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
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.
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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. 19 LIST OF
DENOTATIONS USED IN DRAWINGS microwave transmitters 1
(additionally denoted as T,...T4N), d@tput waveguides denoted only with
arrows, transmitting; or P YIRROTA AN 0TS RoeiNAMtlg denoted as
AT,...ATQ, 5 receiving horn-parabolic antennas-3 (addjtionally denoted as
AR, .K Velrfrsﬂ %a%%éﬂ#g's% t?rL'%F:e ogﬁc?;aevﬁh.gl? ivs, microwave
receiverPut payaaiing Henetsd @y x4RATows4aN), 4N (where N =1, 2, 3,
etc.) igransmibtingHonsipatsivaicemteonas/fiddiionallyrieneted @t Agastond
router Red{l HERS AN UHRARLSURHARN RHRFISADE!N.Z) I0ast

one power supply unit 7; a monitor 8 of surface air and radio si nals
D b PR ARl o

propad b Wa¥eauidRs ASAIRT SPY IR AT Sitichannel adaptive power
contromipnmavedasaivetsahiadiiionatysienriedras (11 Rasbdulator 11

(connesieghgdine=npaitnktbpisesipnel veainitiaaeetba DRIDIEEY plan view,
intermed radome 13, housetop 14, bit errors analyser 15,
20 unitgtﬂlé%%gr eggl%rrjl-%naking on the output radio signals power

adjustAt&ast srrieneer feidlirrhandishtmanedi®nuator 18, rectangular
feedingt trast opevpoyear svemiwiiok 1.0, flange 20, 25 horn 21, divergent walls

22, flaf gisHaovalbs stidradeauim BAY fathd @i@?&!@ﬁbﬁdﬁﬁ:ﬁiﬁéw-ﬁéﬁtﬁﬂtﬁ%&ﬁ
25, 30 dq e-ggle 8:9 ‘{‘%r %xaerp(%gﬂo Sk 5P eroid segment or a pomt(_ad
cone) %uo%g, jgerrpa e Br(‘ﬁuberan Fe?}ges 27 (of a cylinder-like casing),
radio tretHeRhRmelFdapsdoiosHhoth gutters 29 (located between said
protubmainiaied gt &dihecildfle i ispRDoftieaespecte adicioveaie fracsmitter 1),
transpﬁggmégg}gg\%gg}),@s impingement baffles 31. 20
radome 13, '
housetop 14,
bit errors analyser 15,
“unit 18 for decision-making on the output radio signals power adjustment,
interface module 17, '
controlled attenuator 18,
rectangular feeding or receiving waveguide 19,
flange 20, !
horn 21,
divergent walls 22,
flat side walls 23,
parabolic reflector 24;
at least a two-stage trumpet 25, ,
dome-shaped (for example, as a spheroid segment or a pointed cone) roof 28,
alternate protuberant ledges 27 (of a cylinder-like ¢asing),
radio transparent window 28,
smooth gutters 29 (located between said protuberant ledges 27),
deflectors 30 (placed over each said radio transparent window 28},

impingement baffles 31.



Claims 1. A radome for said terrestrial microwave interactive adaptive

transponder 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 said dome-shaBed roof; the cylinder-like casing

comprises of: alternate protuberan{;llggrﬁgs, the number of which

corresponds to the number of the fransponder's azimuthal sectors in the

plan view and each of which has at least one radio transparent window,
1.  snoattamidos adict hearesivizd michaeererirtaih ciivebdegiive dppspodder
com meant {_or draining of atmospheric precipitations, and deflectors which are

Pﬁf%%éq" over each said radio transparent window. 2. The radome according

to claim 1, wherein impingement baffles are fixed near the conjunction of

sq(th dodrershapapgedobafdiadid cylinder-like casing and each of said

baffle envelopes with a gap the upper part of the corresponding

protuberant ledge. 3. The radome according to.claj i o IV

oMb P o S B B IRk B i s E b ebiations
and disinand wibityiassentidedesstiopaid dohis-shagecktbafo e Sylitder-like casing
com rﬁg(engngf_according to claim 1, wherein each said protuberant ledge has

R practically identical radio transparent windows that are spaced in

height.

alternate protuberant ledges, the number of which corresponds to the number

of the transponder's azimuthal sectors in the plan view and each of which has at

least one radio fransparent 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.

2. The radome according to claim 1, wherein impingement baffles are fixed near
the conjunction of said dome-shaped roof and said cylinder-like casing and each of
said baffle envelopes with a gap the upper part of the corresponding protuberant

ledge.

3. The radome according to claim 1, wherein said dome-shaped roof is a

spheroid segment.

4. The radome according to claim 1, wherein said dome-shaped roof is a pointed
cone.
5. The radome according to claim 1, wherein each said protuberant ledge has

two practically identical radio transparent windows that are spaced in height.



