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 rglates: Firstly, to such preferably low
MORHPRERA84rial microwave interactive adaptive transpondeRST{(HARMS/BG¢023
designed for radio and TV programs wireless transmission (as a rule, in

digital formABRRESTRih MIGR@YH WME&&WBEF\EB@Q‘?H@BQ?RCUIN

Internet) providing 10 tR@@%@%%ﬁ%%w&&@pable to

operate under intensive atmospheric precipitations such as monsoon

rains, lasting snowfalls, or dust 556 E 4! Secondly, to the design
5 of hornheratestiet investersrsitdesdirectional.sector (i.e.. fan- shaped)

microwmwadatgna: gekekBbilhicdly pbardhaethesias ohiceahivesnterasivg adaptive
a%s#ﬁ Bﬁ%tﬁctlon from atmospheric liquid and solid precipitations.
rt

Fo purpose of this descriptiqn, the followin s asem
herein and'h 49 J¥1adia & |f%%’ﬂ§?%fﬂ'&% {/%ﬁfg'%ﬁﬂﬁ%/sa rule, in digital
"Terresfnmat)aﬁsb@md@ﬂn?elﬂéhs for infamation-apmndcesiimperticuasclniging providing
10 radio systeumerRadlitbméss|mkdlled at an appropriate base in the surface

ai, is equippeg Wi CRNIBEIAES A IMBKRLUEBONEHS PBNRAE such os

and comprises of transmlttlngg%%lﬁ‘recelvm circyit |nclud|ng each a set

of data ﬁ‘%?ﬂﬁ‘fg'&iraﬂr‘?nl?ﬁtl'ﬁﬂr‘w oK atits f5 TPBitrary digital and/or
analoguﬁ.ew@y an the desiane oD baserhaighele [RpteANae dpridiceetinngbresietels. fan-
"MéaEpAn vEidaReR oafigionteler's to a transponder designed preferably for

15 the SHFT!?}M %th'é'dEs AR S 0RRLRUA s Al SRB NG LR PRRRAEIE Froff iRFSolPheric

a transpond er des for duplex mode data exchange with customers;
30HY A0\ &K tﬁfﬁoép“ refers to a transponder designed for flexible
adjustrenttiss praeREetPA HEnHesPiPinte thedelipiig s TN e SBIPIRYBE ABKRIG 31 In the

thexgpemesd dainsdiieran chefolbusitneseamdues of the surface air.
Backg ro%ﬁﬁEM%WsﬁW@?& {aRsRIGYHAGIRh QI gRRFiRGSAGo system

0 r% r of corporate and 35 individual customers with reliable radio and
VWBI®5dcasting, effective duplex mobile wireless communication and
hlgh spéatstdl %P%ﬁ%&@?ﬂ%é%éb@ﬁ‘é‘ﬁ?@ﬂ the most significant

segmeriseqgditipedmitt damedtert B atisfpptpriatf pugetguppysaong sodvent
market Q&HBQEQSOWﬁEMﬁSrXH@%d&\Fﬁ@B(rcﬁ@ﬂ&]lﬁhﬂ@'é’a’dﬁ'ﬂ@éh@f data-isolated
ml%%s Gi %érgﬁé@gg@{vmg urits for arbitrary digital and/or analogue data, all the above

25  controlled by an adaptive control system; _

“Microwave transponder” refers to a transponder design,ed’breferably for the SHF and
the EHF bands operation; B

“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-o’ﬁe of the most
significant segments of the warld market. -

Satisfaction of highly increasing solvent market deméands for such services is really
possible only using the microwave frequency band.

40 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 WO 2008/123840 2 PCT/UA2008/000023 electromagnetic waves

(hereinafter referred as EMW) enables to gain substantially throughput of
wadicetatesgione channels and radios and TV broadcasting aREXI 420984110023

most of data in digital format which is less sensitive to electromagnetic

iplestremagaetic EwRS, dhermiprfigkireinusdah (Rl aROSRSS i HARq fypstantially
smisLigrbir biagss-teiepheaty: dhainetioangiordibaed BAbmadeastiharioddw iersmit most
%‘P&éfé’ﬁ‘&g Gt iationifsseanavihaleientmagRbcintaaeatyy> the
power flux"density of radio- and television transrryttteggigggvgﬁ o%qﬁélz,
and (31OMRLH e RERIR G RADRNIBISR A% RSREBRTIRG To e rease of distance
from tt# dantier eiactentsidiaiedmypmwars slertEammnetie adiation for people, that
IRRRE CHNpisIdgickIgHOn® Ipdvair Fakvisiteaf (haid-akmdgtéttvisiom sickeratiers and

unicadtions (ICCR) has defined in its. Recommendati s40§r-6 the radio-
(DOs$BIERsR&siNg 5 AP FERE AEPAMas R NEPE S é)}%lﬁ‘{‘,ce om the ra

smiing

amtbielesision lanstaiflers widfarspondorstandctrae Rivehe xedusion s theivsearies area.
+10 diR\HPEBechiRsnaah RROGscibrl@)Cing MRsindfiond Qbisulting Committee for
respecjjvely, and.maxi f equi ISQtENI j o dorf
SR oty AR B, e SR 8 AR R Mo Reor
in8Ash thrling of radio signals in atmosphere, is ridden on three main

reasof pvaee instyeafommeahiiing enenrrgsstanistendsivial cadio syefsim freudd not

SHAGss THSSEIRESRS 10 BEVPaSional fediesovanesoh distasiee Biamithas GHz

transm)jtt r%.néenna to the receiver and inversely proportional to the
s’&f%er "6trtiated wavelength. So, increase of distance from | to 50 km

weak SRRXENHELIRS eayialent SeltmpiaRsiatest BRWET AN AIY PUChAaRiRYGiFanEHd not

hexpekrBs 3BWecrease of wavelength from 1 m to 1 mm weakens a radio

signaliy ?aQﬁ:\r}UQf?é'ﬁté@lvgﬁaW?j lggR LighAiSiARERdsFINRSREABGEN on three

reason of EMW power losses is absorption of electromagnetic energy by
IYLRREMNE-atmospheric water. These losses have pronounced peaks for

separdte fiestreason afitherrayetiossenis SNV ssatiering infrerspRerK NBRSR IRees are
nprovioRR el ab IREPinrE Ofl Sistiiterfratathe Ur G0y Brtguren by teedegeiver and

q@éf%%@éﬁ%&{h%%ﬂoqm&@ysﬁmmdW&aéuaﬁns@,nd 0.15 dB/km at
O et ot iutaaas ot fo sl DEREROH' AGe Sz IS BB for any
the atfﬂff%?f'eﬂfcq;gﬁ%??%?&g P OhEBNFALER & fractically constant in the
sEMAtie aedibirenegespRanthéithove mentioned losses caused by EMW
scattegigeis & sPasR aleAgin flof N h engywabisarp i carioysigrpbien 164 tinkss (i.e. 60
eggy%bcghﬁ&m% g&%@} at the time of designing of radio and TV

broadtasting stations, tr'anﬁ{)onders and cusé%mer Iran(fcéi—:'ivers. Howe

air hurﬂ?&ifﬁﬂ%@éﬁ'\/\ﬂflﬁ Wiacéwr%m%sggﬁﬂls rption of electromagnetic Ignﬁsétgy by

O Vet SR 10 S, ra
angensmdvataiispheriaivatery Bess losaerdrvg Bieopunsed peaks for separate narrow

frequency sub-bands. In particular, there are known two maxima of absorption:

15 dBfkm 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.

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 fransceivers.

However, air humidity may vary within wide range.

Moreover, under sick fogs, rains andfor snowfalls the air may be so saturated by water
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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
wepdess/ Thisi@bsorption is the third bg number (but the main RCFAPCRERN8023

for the damp tropical climate regions) reason of the energy losses and

olsepaitrnséenirsaeniakeo ey rantamesion Aty EMYY) dm JeHIS. ArfinBipands become

rpladieanhinfisiive doctt eusatmagretifigieny tfssestichbpolbriosthericRiaey.

(v, d%@m BWuH‘EﬁQiﬂh‘d(B{ mm/@rr&ﬂammaarwnﬁr %'%?ﬁ%damp

18, 28, and | ven in.the Table | below: Table | Rain |

oo TR, SO AN 105 TR SRS SPoiptop PREpLY of any
demential transOande8s0.65 1.6 2.5 coefficient, 50 2.2 3.8 7.8 12.0 V, dB/km
100 5A8lake RidfoRship Hetwdenbieniniibe chalicientiolvenmalibordedtion EMW (v,

I t

eac{a"ﬁéaéﬁﬁh%“é%s%ﬁ?‘i% i g e el R b N kil e e
igtesndryiedabat theaw 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 andiable 1
1$U-|nn|ih the T3 ”Ra!ﬂ‘i‘ﬁfb’ﬁ@fyr@@ ectively. ANYagRrhbquehsgegrequency |
28 GHz and the|samerigtance gnd raim 15 intengity the logges afe 7.3
dB ancElRV dB fespectigely. Frequenthy thejdustiifess of the#surfaice ait3
mpkeSeaisdioreghtive infldence on te@@8triall_trahéponders' fihctioning.d

) 2 diati®8. It is kndwn that 120 °
wm‘pﬂran ihcret8® of 22.0

dlstanﬁre aeélr Eﬁirabﬂayr@ﬁwweiﬁsmmmwm rmcmmmwu@am waekeding to
[
n&@mﬁag 49 imﬁéﬂggﬂrﬁé&%ﬁﬁe% el Sl ng?(&@?s%so@[h@rﬁequency

impossible in principle. For exam ng as high as possib

SiRshied ey aarsiie: Rout BadmUh APINEPYo fGHARR A iagee %5"6F°m the
angiatio ceurce Thetfessematers. 1 ARy andtGEa B pindrrsS medtsand ARG-sMiy fhe rain

bitid ing sl pebRIbgr SidlsHdiesh aaaficshuaayadays:z aR@ Hatéanriyistance and rain
Q@P‘ﬁg%mgs %ng,gel,egg@mng@g@% EtliUE‘E? are used for this purpose.

ese means can not reduce the negative mfluence of hi

omichE MBS FSUESS o B AP R BRAERH R AP [P o eresrl
NMansmreershianctiemingwdngdo vandgshseiispe of mistvwave sedigticterrestrial

radio and knbliRRsh feEoRAVIEshrie redRRNE R BliIdhRr e g Weksise of
|s :9.% 6%%% ?& %@q 'aw e%'ég'?n anw&mvoe csm.ﬁgmanumﬁaﬂ%@mmmm

ction O users' transceivers, i.e. Cus

w@rlﬁrs%@tma%ﬁﬁ%@hhww offeativenesR SFUR MBRESP R RSRERIE
terresfitakeangipoattenss difiog v higthethpissidieanso thesdapsigfasa fisthiertrafitional

%Wﬁ@%ﬁ@ 969&\(@@?4}595@3@% EAE Ak MRS S IRENERS r0phRds, masts,
AT R g U 20000 5 R AR Bcosin
@pﬁq@wmﬁa&ﬂhmmgsed 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 fwo 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 terrestrial transponders together with their accessories.
One of the “fresh” aftempts of improvement of CPE operated at various distances from
a ferrestrial 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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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

veoniaeasemverter. It converts the sjgnals of initial frequency CGFéA3RYBAP4023
of intermediate frequency (IF) and amplifieséa\t least one of such signals.

THEE/H88 F RIS K21 AL ML 209, R #75808Ty and sends commandsto
the acTie passiferunibkepeivesgatiivcignals andbleasmistanessignaisdedbpambive unit
|l cQffrisid pRls REISRESapREroRvarién HMARS S el sigiaty af antisiftbguency

CPE in wide.d ic I receiving.radioesi r iti

S SRR AR Y St SR IR M 3t e
ieertier raraymRy Frsignaln KravoysiAng iSandt SARIBREYS - AUbR BFfigy antt for
Omtamiie maiv aoetrob in ivsdey ammaintaimge estaplatiicilenelfof IEtsibtals @b thegacoder
URAIR" RonaiiiRzsseitRtepehiion 61 QRP UPEC iR RfdBI dyMaRfe FAiRRe 6 Rceiving radio
improvement of ?L(i:rresg |§‘L}|[%rasep‘§)rgg ISy &r‘]elr antennas and auxiliary
d%@?@gsu@%’ﬁ?g Crable way In order to provide physiological safety and :
reliabllé@@iﬁ@ﬁ@hﬁﬁg@%bﬁﬂo@%@%r%ﬂ?ﬁéﬁi@ﬂ’ﬁdﬁ?ﬂlﬂ% werlpqpyy and
amdstRlacnsuitablsifnidoplex Kodetyadtice Wi mooee itsidgnemierange is insufficient for

%&EB@@QI@ RIS ROAGRIA R RIS LRSS R HEERANBhsN Principle,

designed with consideration to overQ(%{ne action of a%os%lﬁ%c d auxilia

precipliRTERes JERIBEREs o n e TREI A AR o MRY - C P R £ Y

edelizegie. T ypcefsiakis ey bperdae lawvidie physislegisab stebety oand reliable data

PERABIRIGD I GNeRe ABIRAHY aSrDaRRIRdaZhRbnatioR HiemiBesEdkd ratiasiamuaidations

Iri]lé‘%g,kryg}y%g&g}ﬁi%}gm transponders are equipped usually with :
]

recelving antenna adjusted to the near.e;ﬂ#ﬁradio- or TV transmit rgr aned with
geosté%%?%@?ﬂe“ﬂ'éﬁpgmﬁﬁewn USEOAVRIG AR 1 RgipIe, designed w
oromsideeativo e bveiceme arligresfretmespiEie pierpiatioexard stestinesg on efficiency of
Wekngonyun- WD RtEVixkiciga ehdristio oy Dupsiitulian aSysécan)the threshold of
transponder. It ' ok Simple ECAM TV
p?oﬁ%%%%g%geg%%%gﬁ% \%ft ﬁ%%%‘é‘fﬁﬂ%@%@%ﬁ{%%ﬁé radiating

fixed 1089 PBREAEHRANGIR TR SR ATE AU S AN rece ggantenna
Gidijzstea tovthb aneaveisl tradidrere TAMMAemitey pr gensiationane salellitn efpower supply
?&H&?wEzﬁﬁﬁerﬁﬁgﬂmﬂmﬁﬂmgé@iﬁhﬂq?ﬁm:nhgEﬁf@ﬁe{e more perfect
ranspgnders such as: LM 0 i \ -
was ORI B, e o it AT BRI WA HOeah| Huton

prere ¢
%%@éﬁﬁﬂjﬁﬁ@?%-}lég‘{ﬁscﬂq%?@ Jeh SBiE a2 b RTARFHS SR it Programs
\ickedcBitingbuitbin SPstenTrdhest weagcer eaeadrigialiogs fixgds 1901 AVanelogdwanel of
anaMLALGHBL HEIMGMA SANICOSRIGNIREDYAUR| DS RItHR Where EMW-energy
comnupications, usigdlsURNeYmAbaed BighfRakhe wide (2 CHz)
oB%raSting ?requencyaban Widths of these systems Is sufficient in 35
princigieefsEeaaispestast ianseRNdere B ®Soroviding simultaneously

analogiubar(ticdid ikdipsind Rigtrinuwtmib Sevcg Shiatwaa dreatédpdriginalyniir preferably
higNasPeHdqiRHlAGkRSq it aiaaindhrbrepb e itLRIRRR @M@ and
roion VRIS RS B iR s Heed Az o
wpnalogys s digta Swiingedie SROVRGE PTPEAIBE B AHRIhERlIvRY semgunications
PEYRITRQLMVE)- 00N BEdikR. PCT/UA2008/000023
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, refiable 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
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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,
VDe2@eii3as42005) made an attempt t9 bypass said problemsPE/HR8/000023

from radio- and TV broadcasting and prowdln%< 'last. mile" wireless 5
Hesa 10 mibt seenior seaipema! FRUrgee wemth °\%§’é 18%igned for Internet
connepgignuia tﬂ&ﬁelmstamdwwmﬁbacﬁwiemswwmé\%@%d%"?@&?ﬁ?’a%‘ﬁy for

oA &EE@'S&QE%@S&&'@%&M D& MbER twb)mdaiedﬁempt to bypass

dential t0 1.5-3 5 :
;%Eg‘é%ﬁ?t{ M% J’g{Pﬁ%’g 3Hgkl|§{r}e%%l atlo@ stlnngsbfgvv&b wireless
ebrhadhandinierosicansres] @@fvl&é'%e&"iﬁéﬁe‘é@%é’e?'ﬁﬂﬁd fHEr'EEé’ﬁb %‘Pﬂ‘?a“"g via
tr@m isionaaRpUBIc 36cenchtiatsemitiain asaityetan wxignaionsioh aeblgand DSL lines
§+§§¢g§5@ SRiBUbR KIS EREnt bRAkNIT10S S TBNPIDOGEES

g the MITRIS |cr Wav nte L?aqmtms and dustlness would

TeleRE&‘ﬂﬂ &Fr% AVon RS Bconr s transponder
isnbeuip pe theyequie:d Bepdde @ﬁﬁﬁﬁi@%&?@n‘é‘l‘%!@ﬁﬁﬁ%&ﬁ’ﬂ ’ﬁ@éﬁaﬂsmlﬁefs power

PRlarsAbRRAG End desianpshienndsl gaid 2Ho(itzompensalr the bssasplex

ggrr:g\r/w i\h an\'g &&%m%?végé%ﬁhls sggﬁﬁgégeég&m ATRIS (Microwave

Vel AT TR RER B Ao RO PRe P B Papapyadr i
dageippetfiitniselthgaivpranivicxtineal apesomivi brepapriadsatinna ikgseigned for
p?{f?ord%@mwd VSIS FHHR B NIGHIR BSOS yekenyitieBdS phisnnel 18

0 0 05.2004). It is equped with
twﬁ’gﬂﬁ‘értﬂgﬁlde cg\rfl)r F']ttgfwg 20 and nonemp fCP(lj:_ glded ;
CostorTE SR SRR} PR SRR HERAD R ETHETBpos and does no
trpiasire iéNgplentheaficigder baitey atohsphegic Qi%cmﬁaﬂmlén‘ééﬁﬁﬁﬁﬁs
tra?sgwaaqoaﬁémmwm IHE%W@W&MW@IHMWMWM(MW?; known
includin signal r | Si
iR e'?ﬁieq% G S P et sttt
chnd neternis kel CEGS e BH@estd rﬁ{ﬁﬁﬁ'l‘éﬁré} output, and, through a
combirtas Keosaitiznspoidiee ctimpasesiEravanTiiog, {8} weriarg @h‘é"@tgﬁ!&!’wi
broagﬁaaﬂi&grﬁgr}gghaﬁgugm%,ﬁ,@gﬂ%ﬁgl converter for the digital video

signal recelvm 30 a Jlltg VB% QS| n%Ju RQ&& nnected to said
convértét 8?& agag;%wg 86 signa dQ C]ator cénnected to said

encoder omp@naénﬁﬂe Vﬁ%ﬂ@ﬁ@f&é@"ﬁ?@#ﬁl‘transmltter connected: o to

said modulgtﬂaéa%@blhlth{mm:fﬁéﬂuﬂnutsaﬂ tecsiingooihastmit tamdugh

the second Inpul{%lﬁndé %ﬁannélat gsgﬁm @Sg&g&h{@gg{a th{%&k’é{&'todﬁm and,

the omnidirABRalAntenaa inp t one data, tr%{t]smlttlng direct

channel trufioyak R aaTERines H:in'?é‘i) emms?%?méi"e"a%% channel
modyitatiemshosstighso T3t Enivasting ¢yt irohiing: direct channel

ransmitier copneRed iR A FIALHIIANRIPHILdAmON the WO

20081125840 ENEUARCO00o0d: Cominetpatpaiticions

a digital video signal modulator connected to said encoder output, and

- adigitat 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 through the output;, to the cmnidirectional antenna input;
{4) at least one dala transmitting direct channel trunk, inctuding:
- adirect channel former,
- adirect channel modulator connected to said former output, and
- adirect channel transmitter connected to sai;i modulator output and, through the
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(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, -
veodivedizdsawing the number of outpyits equal to the number BETHEA2008/660023
antennas and connected to the converters outputs, - demodulators

connectecCRIhirer A dis YuRistrectinalite BRI Bk ess server connected to
the @eraeduintbesueeltpain sodiiy-strtitaidncludinge centre equipped with a
router havﬁd&ﬂ%%myaﬁ?éﬁdglﬁ%me%&%n%ﬁﬁbm@ﬁ&ﬁ@%'néai@ meant

sources and connected tg an access server. In practice, such data service
centre is d9FOUPLIEY FBMRR R8P information and communication servers

with aceesiovn Etneertetsinosrietediortbegintenngsgids. The transponder :
described 2bMERMEHAEHS RRRTE: ePaipRsuQier e Aubssiie fielarténnas and
climate. Therefgﬁe {tsaﬂadomgr%%?é g&tmospheric precipitations may be

a usual doffe& eagp(e) a3v?/?1|ng. e described microwave terrestrial

interactivedemedplataie ppanaigd do thesHvjeasraPwk data service centre
Ethernet digitlsstiRanadese aNEr-&oinenial anhk dardenlteoLmitomt, and

modulation, %é%?%%ﬁ@g@ﬂ@%ﬁ@%% 40U RAGRI HABR Ry SR BRSPS to

analogue an adio- an cast, systems, (with

analogue-#5: RREFRACRENALAIR SRYRRS @?gﬁé@‘?&?ﬁ? i e oy et
increaaimyofie, stoch edsts hemvigiscaninebier & joral Larka) iftweikhalettfasmation and
C&b@{@ﬁlw&iﬁﬁ%ﬂfé%%mﬁmﬁ%wﬂgﬁnmz@ sdi¥rbieadcasting

and data transmission and, if necessary, correctjo .
Covel R T BB T S ATaLs e ted G baLite B s ellnenta
alitnated TORTgierRiite dadpme @gainsh BlRRharisuRES AR Hi2d gL ysual dome-
ngdpedkalmitg. protocols enables to insert arbitrary messages into the

generq, dala SHEAMYILSEMIHATRP IR ARIFRAHRZHEE Bréiafaceivers 30
communication times. And, finally, laye erv'(iedsl‘?a?@\'r%at'cmtam- format and
generaﬁngcam‘%h%frﬂ?é?ssg?f&%ﬁﬁﬂ%ﬁ FIG' GO 6l Stream the
correcting errtigtiieaweneyuniuistisaky tha bansper BMB #fRsible to adjust

the transpepRiRictingiakie G-RawRsrsote Linapbue attiedigialditidios asing\hisreadcast

omnidirecti%géﬁgarg?“ttiggaﬂ%mgd@(aplI&@%ﬁ}[@g@%@@t@ﬁ%&dmd

even by sectoral receiving circuit that’is equipped with usual horn

antennas fERRYEHIAY: 35 extensions of tapered waveguides. Said
MIDIS-trarispeasisg ©f mstbrestageaisete nuekas able-usingi o #aed Bgiuigechannel
of known gregiviegd Mg BaEaRAliGasiagard HPA) with fan-shaped

radiation pattern (SU 1622912: US 4,349.827; US, 6 C. .
examblé, ACER gﬁ?é‘ i %é@fi’n 55 a?sﬁl(j:' gﬁaﬁg%%galﬁ}éfgﬂ%ﬁéﬁﬂl data
from electrisaenmistiandodenenpedFRE @¥Ptoated inside by WO

2008/ TRROAGrP NI ARDERING ARARY ibf | nepactis wad, iisciiP Aveibregstis@s CPE

OfBhE VBEHR Blph LS USSP HRRMAafbie SR \htisleds cORBaE ambirary

t?ngsseaggéni%to the general data stream with simuitaneous correction of CPE transceivers
communication -times. And, finally, layer services’ application allows generating direct
channels and «mixing» into general data stream the correcting data by the reguiar 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 tfrunks
even by sectoral receiving circuit that is equipped with usual horn antennas formed as
extensions of tapered waveguides.

Said MIDIS-transponder's disadvantage is not reasonable to eliminate by use of
known receiving hom-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
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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

venatdargasiminimise mutual interfefences under their axis di§{#EA2008/000023
location. But such interferences do not play an essential role when

rédeparisuipsdRiTHRA spmpieesHerefore, HPA implementation may be
incregsadetmignfae istingstsantino hokmy theniyput fwhikle is woeretitrb to a feeding

omnidifeehionaUangpiingqntennas is forcing to use in known

transponders such protective ra es, which are made almaost in whple

ot b ERELRIS S O ASHATEA F A TSP L8 AR & (e Tom anc
makingesatedesacttirppnsiocsid rgaperi®.a dome-shaped coveranda
cylindgmteRBuE (S4i=i6H 656 ipital T4, otHPAT easblage idheikimsenmutual
t(ﬁ@é&%ﬁ&ﬁr ﬁﬂo%PXh%jQQ%aQi'%}%%fmﬂrﬁoﬂﬁ%@éﬁ dMEEBAY o Rot play an

ower level even under fair weather. It pollutes envir ent with hallast

RS lRh R ET SIS YR I SIS FLTIRIRIE (5 BT SaTiaton may be
sSyoeasst Gatmhexsfing trhashendesomiThe invention is based on the problem

of Cfﬁﬁéi%efu%lélmt iﬁé@ﬁﬁﬁtiéﬂé&iﬁf?Y\MniM?{;a@Wﬁnﬁﬁﬁﬁmﬁ@Ito\/ubéciﬂ known
wou capahle to, adapt in i I, e -
AERbonTerS Rach WS ane dones e MRS Gl expensive
rradimiEanaRarart materals anshenly semelimes Hat Mk SR Ryl RPRsGh lvided
Frits aafoat-sieipedralviamants ssoflinuiiitsy cisingd 86 1826561 e ot G0aBA eIt g

and f?ﬁr%%itre%hﬁiéqmmt@%eﬁt dt&ﬁi?féﬁﬁeﬁhﬁbﬂﬁﬁmwﬂca‘@ HFHPERYSnaximum
accordjng to the inyention terrestr icroway .
e R T AR I paE KRB B AR Bronagpene
' sroiatien 3N GanAeR ATAHREPAGEY BTRINST B AYRRWith customers, which is
divided into practically identiSatammpufiabdeetofiopand equipped in each

Sugh ﬁ:ﬁﬁt%\%glbﬁﬁ i%’éé&ﬁ%@ﬁ{@‘ﬁﬁ%ﬁ%ﬁﬁa@ﬁm&éﬁ&@? QuEAUierYésivRD Wittowave
and a transmitting, horn-para anten roviding fixed po i

R GRS oo D AR b SRR B, SR (e SR 8L of tre
RAG(rdinaiyeuriace alisrsharce.inrmvidedrirki fidiation 35 the fuiginp! radiated
igRIsisighagipowdradsirctvedy oake reee EMys taiitgapeak and in a horizontal
projeqian Rraclcal aalArid SdRRANSINYANS SeaRaRIVABRIRMIARENd receiving

sectors of 35 the transmitting circuii, and equipped in.each,such .. .
TR PRSP LoBe R LG Rapieved Ascording o 11¢ nention terestil
prisveAY e Puriaptive ENFRANSI §PAPTRSIABUt waveguide and a
microyq\ee trememittizg airchitohdirachghaimefsselbazinettig sediurintsrinivle data

%&QHM@WQ&QQ@/%%@_S PCT/UA2008/000023 the parabolic
reflectors of the tran_sfg)ittin%{aﬁg%réeceivin qorg-gr%abolic antennas have

the coflVifRh R RIS G S, 35282 MRtennas are adjusted on
mutuabmbmgnmgpbdmisaﬁ@jﬁrowadsgr@@rpé@; microwave transmitier, an output

waveguide and a fransmitting harn-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 pracfically identical azimuthal sectors those are adjacent apeak and
in a horizontal projection practically coincide in pairs with the respek_:tive azimuthal sectors of
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
feceiver,

at that in each pair of said azimuthal sectors of both said circuits
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(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

woreepaanssial outputs of which are gpnnected said microwaV& FEAZMH(B8p823
and receivers those o ﬁf’Ferate on respective transmitting and receiving

horn-fre#ahelis el ﬁ’ésl?fg‘&é@@ﬂl&*‘ﬁ‘ﬂlﬁﬂ%@?&’&%?“@%?‘?@%?’gﬂyas have
shitedotenpowearticl pyptymetry placksamhrate circuits of feed and power 10

Contr%&k%fféﬁné%r%%g &mﬁﬁﬁra?@e{?ﬁgwqmmﬁmmmmm
mICro receivers, a.monitar of surfa
ool eas e T pelPRai iR 8 redts it Sth A RS IREBLIRClRoe;

circuifd) &hdegr} anea&umébsw aaﬁtr@#mhﬁwwehwﬂ*ﬂheﬁrﬁemaﬁg‘%}é to the
rREEESAPoNtibit olsdid roolenanitd the infahaitivhaltbatpuionfakiomate connected

WP R gné@édtmﬂmﬁéé%Bor&gi\@@q@s@%%eoéwmm@emﬁ%g and

circuits of feed and gower control of sa d tran rTLtters are connected. Even

|F?‘Eﬁ‘?§”ﬁ1ﬂ?i‘ﬂ18?’a9ﬁ| APLRIORS NLAF 58 ea&'[’?g R is capable to tune
autonﬁanataw,aqimnersun&@mmms:mrmaamltﬁ%ﬁiﬂt@fﬁtﬁwméﬁm@m power

IBALINGT U URifbvEvaN HPERiret eme Qopardecdeals itiraulls sepasaiemicrowave
r‘ﬁrm{ al sector and in all these sectors 20 simultaneously. It aIIows
explo

ing the transE)/gnder on maximal permissible power or1

maxirtBlIRTAE R PYFTEER: Al AR PTRREGAY AN, O £RYI0 SianglR. | S 6 ezimutha
tretieqzaridaid remendidting alidvdeailing domilmanitation with customers on

powers) undss {@wﬁmmmmomém@nméeamswmmaf@twmn is
R é%e G 8 S ol R R ARSI A AL 7 SUHNAY A8 S8R cutputs
over respec ve sa|8 {nansml orn-parabolic antenna an

méwm@ladwaamraﬁm %fe%ﬁ"ﬂwW%W%{aFﬁaﬂms?W 3¢e connected.
facilitéhes dacts fnimbie onfitnutitiere the pproposed tanspoitdery isikagigple fo tune

\e{&&hamwb%ﬂ&%f%bmmé%ﬁmm&trsh&tmt&e@w@cmm%hg@m@g humidity
t?ag{ L.EssOt er '“?r“[% éﬁgﬁ:‘ggaf’a cf!‘ts%z'zﬁ?a \Hn Ahatioe JﬁéF Mﬁ‘Yﬁese sectors

wave orn-para olic anten

@fmhléaﬂ%mm.tﬁ r?gﬂct‘:‘fﬁ:WME‘SHE%XRB%HO%MP&VEBE?B%P&HBWB’E povier arly at
nhiE Foaninve faitedvEr i i alblvioenapsadb oftca ntsen e okth asasindeyprovides

9&%@&%‘8&&%&%&@%@ eg%ﬁ@waﬁﬁfe inaee %&%ﬂﬁ&ﬁax;mum
practically cumulation of rain ro snowflakes an us i
those"'{déjgg’ ﬁ ec%%s saué{v { cgl\g%%rac{r %hbout ra(%mg Lha its
hiSTE rwaafaﬂm"@ﬁﬁéﬁmrase?é@&aaaéw&@ bapeRaERplic antenna and
ifepedRMUR MEienitgpraventhassit ol Wait ciziokstitalasactwadie fisaliton access from
\%QHVHBOW@%%M?%@M% WEVRAHIdRRC RCHIBR REQlAsSRENIREMg circuit,

e microwave transmitters and the mICI’OW&VG receivers even at

PRESS ARAIFIHRe TSR AY oﬁ[ﬁ?ﬁg“r additional features consist in that each
on théthanadditienplafeatise consisteife dhat ifeuaisraneyg Hsrsitters gndathe input
Q\tﬁv)-;@aﬂésawﬂmtml seetpasaslic angutas | te Aeuhsdottitgeciouipase die output

ﬁ&%ﬁlﬁd%%é‘w %W&:@Q@%ﬁ%&ﬂﬁoﬁ@%ﬂ%@@&%@ﬁe receiving

irec return channe SOf roa castln ter ve aaqr
i\h Ical

ViR Gt dnraled o B?rﬂ@?“Bf'ﬁ?@eafP@cp a"Pe RIS %0 ed”let fon of
oairttre pw i toatiakest and ritustinffetreensadnithase cAREst MHAR rﬁteqstrmgqa\er would

Gjac %%@USW%QEWH&%QES%W thenrapanéteatact seaesdidgelements is
rle%;r)récp ?I{raipn%lé?téi DA, E%?&U&Stt%&[&ﬂ?&éﬁ%fé{m condensate on well-known

windows of the waveguides’ vacuum seat assemblies of the microwave transmitters and the

micsowave receivers even at presence of the radome.

Further additional features consist in that -

each oh the trénsmitting 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
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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
wabsihsgtens to the EMW propagatiqyﬁ are most significant (tr@TizA2008/000023
important in the cases 10 when atmospheric precipitations or dust are
diisedbane cetirnnbannalicef breadoastingan)intasedive gatt@chRngR B sUsEmars.
frequeRRisAbLive tHE arbanad ebium chamias) dsatiustedcor tie géfteration of working
ARl LGRS GlaAHas MG UL EHARYSIE daRImA R D aRmore
addnional fea ure consists In that Said adaptive power control ynit In each
said nifierbansTEing RErhIRES G HOFERTRPRIS ARANZ AR FBYRIR 1 hesams type
saitLaticosthenonall otmisalices f atibiovsignafsthropdheeacinbonaits efcaiddirinuthal
te.tas-dnvention in combination with standard customers' transceivers.
Last ditiqn&li{eatpre cr:&ré%s%inrg‘}%tesaid former of the direct and return
channel& has A Teatrone nddi iBr]a‘ INput that is meant for connectingto =~
an anftslyodsteniariien§f Sorpedait okadetivmitahRssion: IRUMVRR @iinospheric
Ssatioetiond GdSthisl v | propisgsiidueateasosb gignifirantefthetnisafmportant in the cases
ARVEGEHHRAE BroapRREr e BPHGN ML IR PRI SYERRE BN TTENAYR
interactive da@tlv trama&onder. T |suantenn% fCC "redggggjrg%er Ay %P*HSQ and
has eREREEHNG AN ﬁé‘l%eootf PRENFER A EE MSide y a 'fayer 0 '
cleswdicgn At twitipisiraeassatausnity absudh dizapeleis Brayidedding or
receiviig wioke gaddiorrl tanrdcontiss suitablaihedasifop@miasidningit itoeach

t@ﬁd’ %Bﬁﬁg\f% FANavE g@ﬂﬁéﬂ&%& RRASLEAPEMBNSGAH E5eH 2hid H¥fdwave
whi ith s

ch is rigidly assembled with said, rectangylar waveguide and has: two .
(Rl e RSB0 FETRRGROAT RREPBI0 R NP fpomnston i
reletaliagrldustomes traigesiverd. two flat side walls being continuations of two
other phg\RNeRiiTaROrYayREHEGR had Calditsrerctob tiendirdiamd retusidehannels

er ghariTBagh . kot
i ksl Ty o

MR eEtensisthe Rembeyof MM A TSt re that exceeds the horn .
apert\8sidnpesblaneiserohdiciishoby popetveiitsained rabaye-meniopsddesinparabolic
PeRsHRR sideiioaebamP rRUNRE RAsiefo adaptverthagponddforThis antenna
eg(%g{l me?i tﬁ/ ‘?ﬁgﬁﬁlr&ﬂf?ﬂ?é%l& J}Hﬁ@!ﬁtﬂglﬂ‘['@ﬂgfénortgtqgg?é‘&f‘e{ed inside by a
substantially levels ot cross-polarisation radiation and back radiation in the

daver ol sireharmat SiveaRtarist RS NS A azimuthal and elevation planes

are diffiradeatimiguiahyféavipareiesivieniveovisecrauinpRes iy @suitable means for

20983 VRl HtABRVARMRMSmiNc i SeLREch viectyuids]
re-copgdition cre - trial.

P (3?55\ 'hori \%ﬁ{' I$ ﬁé p#pé%@H%h?m%Q%Wau:@%ﬁ Ry

microwave Interactive ve transponders tly, on identical

frequendid HHRISSAhYEAFSSORRIRSHRE Hifh e SE=dsi 1oL b ectanoer

secigeiggaidd, andecondly, on identical frequencies and polarisations in
diametrigglyaPR@stiaiRding 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 hom; 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 hom parabolic antennas allow:
to form practically identical «fan» radiation patterns on two 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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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
waeotrrensas. 10 Additional feature consists in that said trunmoaiiesiRim0023
trapezoidal in profile stages at that the first stage's flare angle exceeds

the flanshimgty sidhteston arsteritins RIRSreatedptfificaliow using said sectioned

b ARTRRR HRDIeg sddbive xasoRtdal-selection of particular

valuej gatlpd i rﬁ“éﬂgl‘? u%lél&& %g'“%btﬁﬁt%ﬁﬁﬁéﬁl%”ﬂﬁb@éﬁ%ﬁe said
r ee

recta waveguide or said 15 receiving waveguide has
ﬁﬁw@ﬁ‘iméﬂ It aIIows transmitting and receiving radio signals

with askitiady, (iorelideintigalfesuericies| and slarisations Bl asiamelicalyhRaRasite said
%mﬁfﬂ%ﬂ@@&cﬁ’y well-known polarizers and rotators. And, finally, said

Do e I ean 8 05 T RPN lRIRRY e |

adapt rom atm eric preuqéeatlons actically
rammmmmmg t%ﬁt@’iﬁ\?é‘hil@ﬁ'@ﬁﬂ? SRARTL 7 BB SFOEBLEI
IpGi-suach terfendiingder-like casing that is impenetrable for atmospheric

f hreCIpA@cgm%ﬁéQLﬁé‘ ShriRie ﬁﬂ%%ﬁ%ﬁ‘iﬂ%%%ﬁ@iﬁﬁﬁhﬁﬂﬁ?& enfjes at
e cylinder-like ca comprises ernate r

U1 P, 08 S TR R R, PRt e s W lows o
azptmth abeweroentiongscadiantaes by Rmesge Rﬁﬁi%ﬂ'ﬁagf&’é‘@%lé?’bﬁé‘es of said
raghodngiesparent window, smooth gutters which are located between said

protu nt.l r qHedE i@ d
and de a%ctoiﬂv%ﬁ%ﬁ%%g%e géc}gsfj&c%vﬁgrm%ghg Ig;!ora 10 trar afemmrr:::o
{

JOoSHE HRIERIPR s U FITTERESN- of fle v teneny

ranspon ransmlt Ing

asighasceitfingrbiiranineiuiom l&t@ﬂbs‘ﬁlﬁéﬁé MSHE@ Rﬂ%’?ﬂ%cﬂ@f‘?‘?smay be
g@lb},lmq{r,tanh iPoragiaeanbaiatgrgreat average annual intensity of

rains g OWJ%H %lﬂ YsSIHES- ﬂzornmﬂlﬁ'ﬁtgﬁ ﬁ@ﬁ&%@ml microwave
radome provi t|ve aining of water s Jn the 51 IS %e radome
LLGECNH r%ﬂ%t‘vﬁnm@m?’%ﬁﬁ%%g% Bﬁt@eﬁ &REER é)'%y 2eking oF
somaawdRY lorith enedftiricroraptieesrafisparent windows' surfaces. It facilitates
adaptlm JWRine Shas tewrsimander to current whether conditions and

dimini X ﬁf’"ﬁgﬁ%@ tha LaRPENSRIRR %}datmeastm gtéamwa/snd dust

radio ature conS|sts th att‘f r?gome is e ;EPGEES e
Ve ﬂ9\‘ arseraRies it bheAnms- a?é%qéa‘l é‘é‘t R

dome-shalfeathie pfallbsuidaidasd drelinembesipigied 29%?&%4'9 e number of
F’CTHUHQQ&A@&@@ﬁm@Ml%@eta@f‘rv\thﬁ:btamet@aas emttiaflywhidthhasgatpeast one

Fagart of orrespondlng protuberant ledge. Further additional

feat %%con S nE\t’hat Psaid dome-shaped roof is formed as, spheroid ] £
e Sapa e b SR AR B RO 9 e o

preféeaing o athgepEttipradftitionsaasbonders from rains or snow. Last
additio”?&éﬁ’é%%@m%%dﬁé@@b\%ﬁl@a&ﬂéﬂtﬂmbe{m‘abmﬂmwtwo

space%dgh radome is needed for protection of the transponder’s 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
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 signais.

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



10

15

20

25

30

35

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
woleargihasaforesaid additional features can be used 10 in VRGDWA2008/000023

combinations with the basic invention and that described below best )

avbadimeliediar enwelopentRariaih oo AaRt % BeSp@wt RhIRE 1598ERPERing

gtauinsraRiieddeescription of the Drawings The invention will now be

eXplaFﬂﬁﬁleP%m%‘sp AERFPIBASRE YRRl kil IGsMEAKEpdaIERE i Slormed as

|

adaptive transponder's_constructign and operation, with references
SEVMERLAFPRRDINE AR TG Ao TR SO0 B b el for
thhetquiop ofthe transppodete frarganglebeRPWssembly of the transmitting and
receiying é??ﬁ%l%bﬁi?e&f&’i&i&@ixbm edcigs3ic brotubapit adye dies blacspaced in
lagram € propose ' v :
b gﬁﬁ@#@%ﬁosﬁam'%f*&?é?%‘i?#%ﬁ%%mmp%edﬁ%ﬁéﬁ?ié*é‘,ﬁ‘e”a"f%ge and
teppmcaherndca iR dansItiRaGnt e RS LomHaRYe ¥U'?3dome (and
convavtiana e rdapakitetiretiearting|caidhet siivressitheddionab featisiscan be used
USRI QASHRREE Wit [951958R (RaRHBhRIRNveHEscibgd hebewestenbodiments

prapased transponders service mple of 25
ﬁ@%@(ﬁ%‘&ﬂ?ﬂ@ &"é’ﬂé'ﬂ‘ |nﬁl $eu% %éyﬁgy %/%av%ﬁlg[la@'shows graphic

chart of dependence betv@é’é’?ﬂ?éﬂi(?@f"??dﬁé’?ﬁif?@ﬂ"ﬁ?gcustomer's
transqré/eimiod dieiaishenegibiced thedetilep dieseipfagaifh treistdalsricrowave
AR L RIveT hapahErb dibrRIRRT ShE IBHaniian Willy erasiesd to the

microwave Interactive adaptive transponder according to the invention 30

AEOMRITHNGHAY MRS IUWATED especially parts: a transmitting circuit of the
directFig-d atioas hiasichiott diegnomtfripiererad EaRerd®change

chanpgl, sHaGkSERERIMIPES SlECHineMiifiRg elidR cailig Hiexstsnie emcaibiraty taase;
exchang s%%%@%?ﬁoﬁﬁmetﬁﬁiﬁ GG R e PhopSLdtanBhaRdeA ¥diiftive power
same asimuthal sectors, which are” 35 coincided in plan view but space
WP@WPCorrespondingly, Fig.1 shows: a series of microwave
transiFigteshavicaiditionettic dew ofdes Reopesei Ay -papheic salE8 M des

denotag onirowiéh akeavifemod dransotiting brpogarapaliponiernasdme (and
%%%déﬂﬂg‘n%,% 9$&£%%%1",AT4N) belonged to said transmitting circuit,
ghd’ recei

a series of receiving’horn-parabolic antennas 3 (additignally. denoted,
o AP ASRRNS ST PR ASD D G 3 B Ran Ve

wave§igidleshdes dted moppseittransparderadsavige A [Ryed\and an example of
(Reidiionaiy searsRshasdR ardd4plibalanged to said receiving circuit. The

ber of said t itt ' - iC ANENDAS A , o
2bor eE Eﬁgesri}%lws rag%r{g cﬁ%n#?&%&eﬁ%@ﬁ%ﬁnd said ﬁc@itg%js% %Jrsgom e

abov ' ntonet gﬁgu égﬁ nd S are
&qnsaeiverR ARt HpEfisiens e for s draRsRonRes (a2  SRRRRN e AR LN
plan view. It is desirabl&hé treisf Eorisémeotsef G iavestion (where N = 1, 2,

3, etCAnRARBHE microwave interactive adaptive transponder according to the invention
has the following non-denoted especially parts:

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

a

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
coincided in plan view but spaced in height. Comespendingly, Fig.1 shows:

a series of microwave fransmitters 1 (additionally denoted as Ty...Tan), output
waveguides denoted only with arrows, ar_ld transmitting horn-parabolic antennas 2
(additionally denoted as Axy...Aren) belonged to said transmitting circuit, and

a series of receiving horn-parabolic antennas 3 (additionally denoted as Ari...Aran),
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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

whisoobyazsgaerized by a specified radio. 10 signal polarisatio®CAfUA2{108/000023

parabolic reflectors shown and dendt®d below in each pair of adjacent
SRBAK WEARINEE Gt - O Nvith Caras]v el Afcrovkdvd Nrdvaiversada miittionalty
a@etﬁo nas ngel‘%ﬁ%% Dy oeggﬁargégﬁﬂ'g%%ﬁmlane, and these antennas

usted to mutually’ort adi

are a ogonal r signals' polarisations. 15 Linear

circulajf%@'élhﬁﬁefp?ﬂ' rfé%ﬂ*?ﬂ?ﬂ‘@fﬁeg 54 BRSFRARAIE EBIHIAR foftd afe 200ve-
shewtiied-ogtpubttidarpit aadegtides agt tsiidmesginsion Kcalky edealde thp awmber of
B B e of s il
compI&%eﬁ?ﬁ@é%ﬁﬁa@uﬂ%gﬁéea%%%I\@JK\Q‘EW a;ﬁna ﬁ?ﬁré’g&? [ dilﬁ’ge n the
tanguiar sirsofheaaiusoitineiruEid sretv duhpepstiecRgingah Mgy, pomplemented
apiisiitaig 2066 eiosingd/Mercieaihsihmisninssaipladewihbd tegudEsipaliie

that in gagh. said ASIRA Al PESIRTHIE SRERNAND D RRARALRDAY GR B IGHUYRed radio

and its microwave receiver 4 are located above the transmitting

h¥janahPiasERteaAIEL > and its microwave transmitter 1 as it is clearly
seen ipdraelit aefdders hehpropesddienaiehdmiiy inusade eajuiphedisopnt ;apeak
sphedriieianal RlaskadescatmfTRelivARReRatiqmRbako reRa e beveiagcommon

and Ira]nsmittip ircuits,.,namely (see Fig.1): at least one router 5 having
ertga symme rZ@ane, ang . . -
stEhdard meansfor connection to the Ethernet interface and for provision

of workigge Aeneas fe-odHsitd tamutialy arhrponal A Sianalt polrisaiqas st
one fotinears cifcskam atdeetistivd nelanisatitinatypess anthitieiisveopyre casebieatioas are
i@mmaﬂm%i.amstﬁftfapbk{sraﬁérﬁqwmumm' féany Hatpua phwhicths aepective
microwave trapsmitters_1.and said _microway :
BRI T30 AR T o e Colr BBt SNy YR ARUL B fltur,

hbe-Brenmaiie ghesith aupbncrawRieRenty SRIFINER diier PRl dradipes and
agbmethaidiects than gdissahddasismitizin pod dfavkdelvaralptateddn differeot simuthal
t@g@&gl@gwg E%@W%Mﬁrﬁﬁ ggﬁ%p&aﬁ '_Ing station (sh(?wn bu; not

especi enqted); at least one suita ower, supply unit 7 and not.
Choan TR APSTEbl el I S et S e R A vl e cptonna
tra@efiadrisouARIepivatd rselperedisbardhritrantriiipgiomseaisialc anignna 2
nunditemBcaiveawd acasaiittant aailie diguriglsepnop&gatiominZeach asimuthal
sector g W8/ ti'r%%%%@dl?’ lﬁ%ﬂﬁ%g@ﬁﬁfl dQ@?ﬁ%Sa Saufl 6@55?8&?5!1%0%“ for
and receiving circuits, and a multichannel adaptive. power contr )

CE TR PRREE O BT LAY (ER g GO iy et

informétitsast enesRiten? Sarinaneandi's maenfofonewsaReHen Kutir Bhermphipigriace
thpdRP YR RRININSEkHG PRI P IRICH taedianding vigitatvldkokighsiaid 5
transmifigk t'ﬁ@%ﬁ%%‘@%&%@id‘Hi@éﬁﬂl&ﬁ@ﬁé&%@éﬂd units 8 and 9 are

represented usually as an integral adaptive control System of said
transmitting cim(‘aﬁaf"fﬁ"%%“é‘?ﬁﬁfi IonoPEELl fputer S,

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 antennas of said direct and return
channels in each said azimutha! sector, and
to at least one input of which can be connected to the analogous television
broadcasting stafion (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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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.

w2 shamgsswch power control subsys‘tgm of a single microwaR€TenGHReq023
1, which is a part of integral adaptive power control system. This
§@5§Wﬂﬁﬂ@%ﬁﬁé@t&jq¥@éﬁé§d such return channel's demodulator
10, whishitisheanseciasdive phasoasivelnmitlduftprdhahidiowvaes frecsivittee tyuwhich is

W@@Wﬂé@t@ rﬂl@'\fﬁoﬂﬁéﬂo‘ﬁépgﬁﬂﬂg{% WitbfH slommer B ;ﬁdsﬁlqhe contro!
adaptive power control unlt? and a mo ulator 1éﬁﬁetp éed to the

Spipits ek HRE S ARRERRSA SR ARRRIPE SFi 2} B S ASEr of aid
temamitiersfznecewented. of the proposed transponder on an intermediate
Supp@td Zed hi%r(ﬁﬁ:ﬁd&ﬂ@aﬁkﬁiﬁ@ 8) SupPOstel Zeigaaianadsastally casagorintsgral

| |
PR IR S S e
£ ﬁ‘fﬁH‘EWﬁ\f&g&&i@é‘{'ﬁ isdulh ' SRi¢ framas Shier i AiiRgiand S Geapnels-
toisavthiansmitrsgic ot ity seureltigniis m&plhe wegrb fuiglish gauinkiesystem as

g@ﬁg&wgyﬁﬁ@ gﬁg@ﬂ,g{,&he all horn-parabolic antennas 3 (belonged to
said r'gc? iﬂgk?lrcu %well_oc%%w ?s%g s@ﬁl 5??&@%%( ﬁnf&%ﬁf}év%;%ﬂs?ﬁ%m which

antenn S an ap TOXIma e struc one sing annel of

CEL P@B"H&é’ﬁﬁ% GOBURS SYRPHol iR RUBSHBIATS RS £AANStpLIn series:
form esmﬁhaéﬁmd:ﬂhmet adelmedulaioc Hawitth impohiecteddotie reezdasidouwiput of

&W@Y&JF@B%&HH&?&%M%W?&&Q&%MH%%EH& Wl Sudplgres: a
blt er or ser 15 con elc gH trae outputs of the demodulators 10 of
said RIS 58" 4R dAlt 2 E18r decision- -making on the output
radio %@M@@bﬁ@%ﬂﬁf@ﬁh%@@%&fﬁ@e FeSResva SEIIRVA drangmitiem!-

the upikrder Figonrspoiedsonid foatnedy s risrdrmantntibf direipteptsed transpdeder on
14 {QE A RBRRYISSIRLh SOrIT gsl%dé o) %ﬁé%q)%wggmwm UROWES SFadome

microwave transmitter's 1 ra imuthal S CtOI’ and a

a Sin
P ) e N e A L A
directFigglHEigdshywarthadhe wamw%@mﬁwéﬂmhmtwéwﬁ% of the
mmf@way@ﬁbwamamaa igeishgetran saitting sndting arabit)lissantérasait: output

%%s?&’lthlé lﬁ;ﬁ@%&?&f@&s@ﬁ%ﬁ‘ﬂ“%ﬁ?ﬁlﬁ@&h@% A{klonged to
rowdlng e microwave transmitters' 1 ad tive trol) may be
%Eﬁféﬁﬁ‘é‘?ﬂé&%ﬁﬁ? [RSRISSSNT eJEERs %Trﬁrﬁ\ﬂyﬁsa’g ﬁnéon 70l circuit
for edtinIntbrvsase ropElviEale Thisterecof prscinglsudIRneM widhe multichannel
20882 SRAD aﬁtﬁ'ﬁﬂﬂ- BARARBLORPOAIherTbeha mh shidairic kerd enypliteannels
e F?Aﬁ@&& mm%&&m&@%Mﬁ@?@ﬁ%@ef%ﬁmﬁtén This unit 9

immediately. It Is a visable to equip the proposed transponder by
HHWF’?J%rabollc antennas (HPA) shown in Fig.4. Each HPA has

. electrabbetustamlysevi5leonneatedde twvenuts iefdhredpyedultarsatOu said retum

elgpiasonductive material parts such as: a rectangular feeding or

recei g saHIgE I SrkkRRSH WUB oo AR RER IR daBLeniNgdtiiing

the res ive microwave transmitters 1 or recejvers 4 waveguide lSthese
ﬁﬁéﬁﬂg&ﬂ%ﬁp%@ﬁ%arbg\ﬁéﬂﬁég |§(9jmnected to the analyser's 15 output,

an interface module 17 for transmission of commands concerming 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-parabotlic 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 controi circuit for each microwave receiver 4. This circuit based usually on
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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
wapziesuadaans of two other above-mgptioned waveguide's 1BCHANS28085(p00023
bounded on one side by identical parabolic arcs; a parabolic reflectqr 24

thlicaanaebAvBIEYled A Rt CsaRRP I ieRiaRG. R0 2TBHTRE HishATeH IR Faid
adckhaat 4 hwaediaigly.trumpet 25 being continuation of the horn 21 and

havirtl_@ iggd@ggg][yr@ ga_af;pqﬁgqgg&o@? bgqépaﬂtdap@y;usﬁaiaﬂmi@méﬁnés (HPA)
practice it is, Suffici aid frumpet 25 has tw o

R B s PR 8 S TRE o W TR G 8 st Bolered e b
{asriofeleghigronsiutivesnaienal e USDAR'is most desirable if each

waveg Wdrddhlanesahge pesdRenticaytect prapuimed aittearsaitabiayneans for
%g?ﬁﬁgﬁgt%e%%tﬁ%&%%@@,%ﬁé?ﬂﬁ&éﬁdoﬁm Wilkavequide (these

wn means of rotation and fixation (for example, tumbuckles). This

prRAnsIBRLbRhARet 23 fanees ARkmitting 2 and receiving 3 antennas
positiahdm Rfewhich isiigidipkesesiled with sl ratanac wavenuide teambRas:

area thaiyts dirrgsielsismRostaailcthaglail)wiftbhed Bppita igaistef said rdttangular
the end proposed transponder description it is necessary to note
tha‘?asva?%& }%&rhrﬁgéré g&;f the direct and return channels is adjusted

) onthe
reiteratiO¥Pofialo ity WalkkBhd1e8sh tRRtinvINEH Sh v iﬂﬂé%{cﬁ%ggﬁﬁ%"mmd
asiatigaideictonalischtidbauidarbon apeside byidentisel pambrlireng:2 and

receiﬂﬁgﬁew%@&ﬁ@ﬂi%mﬁ@eﬁbﬁa (OBRRER 3ol fla? §iddRuaI8 2d 6Rtihorn
ATAN&ARA4N) are adjusted to the same type mutually orthogonal

till (AT
gd(ﬁg'%ignals' polarisation in each third asimuthal sector. It is advisable to
equipaineastsh éeatage ERBRRle? D P elngi FRMRRHAR ef dieafitisphand having an
RredipiainrseadsdnshoatdimpeBrdihisreadaten. 13 has (see Fig.5): a
don:;]fgmm (Y SRIBRIT <88 7 L %@ﬂmﬁfﬂv@r iA MUt ERnR) int;Jroﬁle
roo a rom water-pro ut no 0
L e L
domdtdnmpalrestabieitersh aRsITEes! 8 a8 RARCIRS BRIt ledges 27,
the namebpropbseliahteanze spands tangesip fasked fothther rasgonden's base and
K SRl i et el e
3 e trapsppnder's azimu .
SIRAETS AOHAISE P, AU £ AP HG B aaray RS e levation
panepireachvisiohalseateiod, 12 serire, AFeRnis B freraciBllRRO R in the hilly
RAtyaGLataT t@pmxy binders, pure polystyrene, polyethylene,
PolyPIPRUENE oPife B BRAH B iRIRG LUBINGN R ikeiest gty RaE mald

protuberant S nd. 5 meant for draining of atmospheri . .
preciﬁﬁ‘gti%ﬁ@f“%\%‘iﬂf H@f@%@"‘g]de@ﬁ?c%% 3 s]gcgedﬁJg%g;ogac rgg?aa fion of working
framsraiesin Windisert Z8 amnpisinafesh preape asimeiidl 88Nt ledge 27
has tw pigiabeabpirnhealrihditaitanisipgreatditading 2&smapaabolic antennas
?R%ﬁ%ﬂ,}f‘ &?L%JQI‘E!'§@8§'Eﬁt’é§£g&§§;ﬁpgf@ SHNRAASCHR same type mutually
orthogonal radie signals’ polarisations in each third asimuthal sector.
It is advisable to equip the propoSe'd transponder by an impenetrable for atmospheric
precipitations and dust radome 13: This radome 13 has (see Fig.5): o
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 to the number of
the transponder’s azimuthal sectors in the plan view and each of which has at least one
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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
W{dR0884RFIBd roof 26 and said cylinder-like casing are fixed GEAAFYPL4R423
baffle 31 is usually rigidly connected3svith said roof 26 and envelops with

2 g3k, e MARAE RAL S RS & ?S}h’&e%@ﬁ“%@iﬁc!%‘%%&@hﬁ Eg%lé lpast one

astene shown in

such ledge 27 may be separate on suppor Wi 11
is d@@ﬁﬁa%si’areeﬂe“'ﬁlﬁﬁ%gé 6?%5%@?%§§E%6¥97@'i§é{§8@ﬁﬁtﬂiﬁﬂf°ﬁwﬂh polyester or

m_emgneﬂndﬂd@mﬂﬁ)&ﬁﬂrmcmaﬂ)wm?anWayﬂemaMgmitters 1 and/or
MicrowayRéemeiReTs* N iR RBSEH iR ARG G SSEIHER ledges 27 and

Ir%?s located in seﬁgrate agimuthal sectors during their
[

horg- iC.
Sgrr\%(%;. (En?grrg%%ﬁiﬂ é%r} g'fgsg owe e moat ey ly: the horn-parabolic

antenna B R #FR AL Riseateyss each sair redintreneraierhniadawas.
microiay eneferahleritdedblie saidiprotabapat deigeioT dias 2Rdrperecaltheentical radio

et IO S it ar At b Mgl Tiip KA T B0 (1 sccess
W ] y -/ | .

g?a%%csefg#ﬁ?f e e@t v*é?ﬂPéggﬂmﬁean%ﬁﬁ%W%ﬁéw&' BRolIGrqpignnas for their

At HeinssarrRaneuRsiBiEianith said hom-parabolic antennas and

said rétdopefanite WAl ndiRgBRBAEBANEBY ASaE QR UNQISH I 5 S8 dBne-shaped

A1 ahs 0TS A0 WULIG PSRETALL LRI GF 2280408 IOy gy

Such trans ggder QOf%ether with customers’ transceivers )
SArnped HL I Bt aly ashRsawtApdaRide wheRt fet bR dRspective
Jeelubsratdedgs #fe digital video broadcasting transport streams generated
with opasiats! ledyérmendyars! LPERLINGBIRARY BrSs (B! ENRRRGR Fig2. It is
I&Q&%Q %?Wpuﬂpo%eﬁ%ﬁg%@%ma[iﬁ%ggﬁéggpeop {Hét,a' Irﬁ)ti(r)] eetgv %rgosmaen% and
based on them information services through opérators Ii'I'SE-ga{]ewa S -
PSR R R R0RIETS | POl TN aF NS B e salting
2rANd frreiviRGd i adsakningriteprasrioetsid in sépheiémsinutisepters dieing their
siguiRtsonispAtPEG-2 streams which are suitable for transmission in DVB

standp{&é.sﬁg@ssmgtﬁghccqgn rises of said transponder and said customers'
transceivers was_designed to operate in line-of-sight conditions between

the reS5ARIAARRR ARtEARR 2903 Seastheritintya wIvectivg Kivewaue tiapsmiter 1
Plenipipivae eeaeiverakimal radii of 500 m and 50 km respectively. The one

directiehaamekarpadnidindoaeGesricst #3 Migessthringel o hdB@tk's 13
%ﬁin’?@ﬂﬁk@%ﬁ%ﬁ egﬁ&of -20 dB. The one return channel's bandwidth has
jed 2.2

occupied 2. 17 at the level of -3 dB and 5 3.5 MHz at the level of-30
dB. THE IMLPutisrs 49 behyrputhw adiapsuiaotubrraatedsrs230 Mbps in
each Birdestisiganrasticability .4l eifedtivesass refuthe cheentieh Bhe exampie of the

o L ol L S G
gﬁ&?}%ﬁgﬁﬁﬁ% 55%?«\3:%59%}"%? m‘o eight equal asimu a?sec?ors OQ%Q" wiﬁ‘n the general
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, ISOEC 13818 - 1, 2, 3) standard:

second, fo the digital /P networks and based on them information services through
operators' /P-gateways connecled 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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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
wadioosignsdis attenuation in the rain \glth intensity 65 mm peUTAIK2A081800023
distance of 8 km makes up 33 dB (see Fig. 8). 15 The time division

riheltininal gnanpanimatsdisd §0R mandiPE kM FesReRNeHbr the customers'
multipi@6RE8dQ thanhets Bitiditith hes>icoapied aitdHDaChs erebef -3 dB and 36
Tﬂﬂsgﬂhg éve?ﬁ v y one direct channel was given no less than 1500.

e number of

esses assigned to a sm |v
more tH&P1® 'BBFME?WSW\%“ VS SRR zgm fo{é'lg (f%‘f: (f e and
chantied avie hoebofcedi the 1500. 20 The time-division multiple access

(TDM%MPS?H%I{I]F&@&QW Washajperls fo1dhethgnaamops dn st arsct channel
Th% H‘fﬂg] Eé%ﬂgj@ er transceivers serviced by one return
C NS ess an

anrie proposed trans onder dlr ct and

return M@WWWM@ TECRRYARS H‘i‘?ﬂ gmgl?wswn
sm@eoasmgm:teaﬂnmm witb oalingye 250 H @@@aﬁm#ﬁﬁm&ﬁs for the

llg} %i%ta?teémwuﬁkréﬁ%f%%%ﬁaﬂa%%?usea@éaataﬁdmmgﬁaﬁa@mode
according to ecifie opera S, per one
transceiver s %"ﬁ?fﬁ}eﬁg% ?JE'& 'H?eenéﬁ gsélgn?ﬁﬁl ,fﬁ ?(')rt
concurrent Rimé&fdmder the e§ar 3kfirect channels (including 8 channels for
digital Aiciesahione cratingdtlibenabtatiogignats attshvatibraimtbs rgm with intensity
ﬁé kP@r wq%&&mg*mm&@&wmxsamwo 24 return

annels with total throu ﬁ_ﬁ“ of E@'EJ(RII 7.6 ngfpg fre u%p(aqé?%gg for the
betwedRer Frea SHEEEN g WaC s YeTecte for rect channels.
Teustorestslanidjrimarsesa dobedebyarkinier Hadns! w&@s%&tﬁmﬁ%ﬁaﬂscewefs
d&éﬁi@éﬁ@fy 3hel a0t naRISl amshvennrio Babikag. 1602.0Tténnutobtalsib|P-gidresses

gz%fﬁ#ﬂ% gfsﬁn&gﬁﬁ%ﬁw&e 5@40‘@@%@ '1@' 85t Bl AarmBEr M- addresses
while the centr frequenmes 0 o SI ﬁ%é 1\%§erwce area sectors

besigsdeersash drretl WWE@W‘Z 2008/123840 17
PCTlumeom&t@mms niisipferaseestmBMG twesisedca Ry setup ghenngsyfor the

faikElEtEﬁWGmﬁl%ﬂfrﬁl&uﬁme6tlvesﬁ3&etdra|@témar$&aﬁucbﬂ2b@8me return

%%%gei%ggg]e;&ﬁ;@ 242268 - 11118 - 12250 - 12268 12700 12250

L12700 12250 12682 ar Polan ation !Yee -Vertical, H
- horizREArPPRIaAIRPIRAGN] Jieet ﬁ%% (reHE If)aa{’ﬁ‘ BRSER 10.95 and
10.28Ripkivivcenyicrposineaisiitetion hetrgeemm@gzmﬁ&twagr traaerajyers according

tifp @ Qusriatsapsmivin ot ensighals shatgidinizincd ableparator,
Accordl pricti ing.tothis. Table é”c&%ﬁﬁﬂéﬁﬂg‘?ﬂ&f {pEHREY SPAARFIGhESRHBEr of rutes

frequehcie
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 broadc;asting with 64
programs and 4 channels for network access with throughput up to 120 Mbps}, and

up to 24 seturn 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
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 go°cC

apart are shifted by 18 MHz.
Table 2
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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 45 6 7 8 Operating Frequencies of the respective
VB22008/1G8i10 10950.25 11034.25 11§:48.25 11202.25 10950 BGTAMFEA3/080023
1118.25 11202 25 110342511118 9'; 11202 25.11286.25 11034.25
111825 11202 25 119§ﬁ?&f5|N i O\ erticak-H—

V_. H V.L“'"éf*ﬂ* FrArred-t y-Sector—a ) tota?
. gquencies f‘fh 168 epiweS Hon e

Ho2gE <IN 1116 " 12250 -
dir nng 1 j/w ingl
r\JI/eU gurlng megar;_ 12700 /9380719 12662

' G (MaxgRadgyel) during
maxigpal rain ijensiy, \/\mlle t;;) tobal raqllo slgnalst power of micyowave V
tfa”SGﬂ\\é%%.grs ARG oL alRRNe! @%WWF&%@@.@&%PM&%%M:S

the trans

rvice area into concentric.s atea see.

i RS AT 5o A 10 PR B L o Ay appora  Falea
Corredgovrdingsty thiscl ablodthe speamion ptiisttaier shaneelngplal requencies
trRaEYEBIH2GAlRANS sl fivh-of e sran it RAuse tiddnakisauthih leashl Sector
acgor%l %{‘% thelr real distances from transponder (see Fig.8). The

escri ransponder and its above-mentioned components operate in
the following way. 20 The direct and return channels former 6 (see Fig.
receives initial data fronﬁﬁﬂwmmﬁﬁﬂnm : i

I
n
C
I

Rble 3

aITSMItters—J IIUI“MPS’E t Ty lqgwrml%ﬁg&gggnve
i thig SEl(ATY.ATAN)yandffecefves | H

[irough rec arabollc ntennas 3 (AR1 ...AR4N) and

respe%ttﬂ'/%s &ﬁY Pgwgég' élgewgrs Rl .RAN) demands for service from
custoradeididadie sanalsnepwenaf mismypve Fanailleg Hrenqureaty teqemitted on 12
dermaeiimdisaonri daterface trough said router 5, WO 2008/123840 18

PCTIUAGORAINAN T30 WGRoRIRA S RRGRSY aiylanintenance of the

transmittin il ort r erform
the serTREGE MR SRR UF P g el S YA

(see FiryiptalriadiosplgarislyPrwe 9 SisFRVRYRONARRGEer i G558y channel should
mistreweas3eegivers 4 (R1...R4N) allow determining dependence

bnetweﬁﬂéﬁﬁ'%ﬁi@tﬁ% o @@9&1@@‘&3&‘3&6‘%&%&%%@%@%%&@@9’]7) may
in each single sector of the erV| ar urther obtajned. .
P S e T AIR 2T R e S G TRy e il
power of customers’ microwave transmitiers Iocated in such sub—areas should be set at
different levels according to their real distances from transponder (see Fig.8).

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

following way.

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

receives initial data from Ethemet-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
{T4... Tan) together with respective horn-parabolic antennas 2 from the set (Arq...Aran), and

receives through receiving hom-parabolic antennas 3 (Ag1...Aray) and respective
microwave receivers 4 (R;...Ru) demands for service from customers located in single
asimuthal sectors and directs each such demand to Ethernet-interface trough said router 3,
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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
WIT 208/823898he unit's 9 output, tranggits respective commaﬁﬁgﬁfﬁﬁ@mﬂfm

controlled attenuators 18. These attenl%?hrs 18 %%Qﬂ a%e the I
el erpviRes genartice ANTMaINtaRRNER I J0s ARPAT LG SO RHS! é’f a sil"‘?s pair
fordife tisarkcesaarydb pahfent 2@ sewicd des@nskmine (and maintain by

MOUSQS AL bR st RayBbRide Gerausiqeeatia, Siaklespuctty Fig.3) is

&} nagrﬁunlcatlon with customers in all or some service area'’s sectors as
Rathe g%ts worse. The use of transmitting 2 and receiving 3

horn-PheapesetingRTEVAY i PR At Be - Ranl A FRicHTRIGING (fgPendence
GemeEar Nisdit signaitabitibagtisantiad| yhe @irent dtrectphrersicsitieatioraire asich single

GERS &qll,@rmg gndgpg@é@gglg@gr radiation's levels and respective

inter-sector mterfer S, an I nali

polariSWHst %Rﬁ?f"%%é]ai% C'fcg}' adfl onaq%s(grggc"sg' ;étq) gc? Qwer control

20G0 ¢ B the mgimmi@eme transerdaiae TMF@%%@@V&W& § seeagmeipes bit

éﬁar@aﬁm‘aﬁm@tbaimcrﬁénmﬁhm 15 opkeedetiiimyrdBdiag thoneesnsenppower
%5%{9 g'ﬁrg% ge iRl qulﬁgugggvgge&hgtrﬁﬁfg%ef; terféhHﬁﬁts respective

ome- s nd the defl s 30 u?%e S oot gutters 29
ST Btﬁggwtrfg é’ﬁ?"%tﬁfﬁﬁrﬁéﬁ?% isigdltlonally prevent

the folessase tfe qomenuadistedabyrsigh Bansmiitarsetamhiel gesrete i sectors with
QRAPERA, Q@gfmw&fﬁ"@[}v&]@qq@mwe of the radio transparent

windo Hendo HFihaRRP ug%am 1) HR ARREPIRAGCA ik Qulfient to

inven on may -be ma ements and units available on th
Hablec dupife ?H@fﬂ%mcé@H ﬁBﬁ?’BﬁfﬁaﬂbﬁH ShiEoRE SEYIFR L1838, Sectors as
prexdheragteo mtkee.existing plants. The use of the proposed transponders is

the Moyl pietRRHEMAG DIRY @@Qﬂ@@%oﬁﬁpﬁfﬁﬁﬁﬁlﬁeﬁﬁ%ﬁ?ﬁim trumpets 25
ieORIOR s IS SRR SOMEAYTIEB sl tion by bologially

crowave elec omagnetlc ra |at|on In HF and E

frequéFbiduaaraResIaRsR G THBe RIFE IO SRR £7584 elaton's level and
RSt Des/0R0028ef@dn®s, @ DENOTATIONS USED IN DRAWINGS

micro%ﬁdﬂgﬁ@ o EEobdAsylionaily sienRifonasnd). actdtipglpudpstto additional
Wave s,denote rrow
g% k%tfé ?Or?zaﬁ)lgl%(\aér%toq é %{iﬁ A%I'4N%E'g SRR S mitters 1 and

ehna ed as 5 receiving
‘H%VB%M@B@@HH‘Q@?R%{%monaHy denoted as AR1...ANN), input

wavegtideemtead tedwndy 1Withea wovesmonic Figai peonirissi edrstive aliaihiom aflyater
@ﬁ@ﬁ{'%deﬁﬁsgfrom 'ff‘éQioﬂN SnRkerbb2é ada thetlietleifons BaNRoah@siuth gliters
oL Al L RIS IS8R ANLHRAYSF SadfAbl5 R ERFHERIRflon of

anné
continucus water film on protuberant ledges 27 in general and, especially, on the outer side

of the radio transparent windows 28.
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
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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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
woomesiciegkdo the input of the respective microwave transmis€r/U;A2008/000023
intermediate support 12 radome 13,1housetop 14, bit errors analyser 15,
20 unit 16 for decisigRIEKMENSTATTONS UEEB HoDRAPAIsIWer
adjustment, interface.module.1.7. controlled attepuator, 18, rectangular
feeding"grrmr%ac‘:lgi?/rlann W ‘\’/’Sg'lj]?a"é" Q‘B!é?ﬁe{jr?gg ?g?%‘ﬁ%)m, divergent walls
22, flAuSHENAERIISS deaelacholyMiIlB @MW, at least a two-stage trumpet
25, 30icasnaikigapat dcabeiaaenas dasdiienali damiedat d¢a. Poinied
cone) faahafy haliEERAL R QAR sl dehada oy Ik gasing).

radio t_ransgrarent window Zﬁ,gsmooth utters 29 (located between said

protubBP4hRYagides Aenglen o WIRATOWS o over each said radio
transpa¥ernwaNe ReRIVES) 4 GEdiinialysienatedbadifs BuWO 2008/123840
P ng UAZQBBOROZD, aQet@}-iQ\iMlﬁ(bl)er 6 R IHRMER SIUREQISRIE f éﬁﬁﬁmﬂéwse
adaptiyg, t 0 omprising: (1) a transmitting circuit of direct
channé éeéﬂigeaﬁgggt%hg and/or interactive data exchange with

custorfitRestan foraes SRfidisgtiatd YRR Hfentical azimuthal sectors,
and ecthipartdria paer supply sttt with series of a microwave transmitter,

an outpiloNKeVE B4t A-RE diPaH@ RRIDILIHAIE Brop RRHHIOHE AN ABIRRBEPYIRIDY
fixed po'ﬂr“ atlor? é)Jarq%IO signal; {r%? areceiving circuit of return channels

of intelACHVE Jata ext grﬁ’ae W&%hcus Blmérs, 10 which is divided into

such pridnchmpnatsfrmrduiaionitfal sectors those are adjacent apeak and
in a hariadutdtdr rojemineoted de tieailip ut oitbetespeptiesniatbwine temomiterd ),
az?mum@hﬁg&mé%egﬁme‘_ﬁransmitting _ci_rcuit, and equipp_ed in each such
a2|mutr23cI) rsng%tg,r with series of a receiving horn-parabolic

housetop 14,

bit errors analyser 15,

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

interface modutle 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 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),

impingement baffles 31.



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
wipnoeparadiolic antennas have the common vertical symmetPEpradaRo08pR023
20 these antennas are adjusted on Afutually orthogonal polarisations of
radio signals; (3) at least one router ggamaged with a means for-connecting
to the EHher '&f%&%&%ﬁ%ﬁé@%ﬁ?gﬂg {RIRRL AL, &&rﬁéf}%ﬁe?“m
channels, Which s connected o the in oPmatlona?outputs A router

and tolth@ IHABRMiNen eIl stidiresh PRI P PE rRTdeastingariHaC iptRaGive data
teokangtowith 2bstonbre aehiohris those operate on respective transmitting

and regghdashRoARBIRPRlRNEMARINERGE, 3ail azimuthal sector, (5)

at least one suitable power supply upit and sefparate circuit.'fi of fe&d and out
powe P BT B 26 SHEPORRSLS W SRS 2o USPFGe Yee s 40 outou
ovasauidecrod/ aansititiog reerepacpaliantrorao pryidingcfadapriarisation of radio
pggRralgation of radio signals in each of azimuthal sectors of said
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of each of the miCrowave transmitters, which i1s connected as ole to
t48iE%imational outputs of said monitor and to the control outputs of
which divistest ptor stistciprasiically fderdicah dzisovhal sestors|thdssoduet adjaoanittapeak and
AHeatRRGER Brofition PRSI BARGISE MGRMEiig iReriipRcivihaRRIRA I ors of
r cetlvms%l&?rnéPar?boléc antenna and its microwave receiver are located .

& transti reult, an
over respect

) e sald%ransmitt‘ing horn- parabolic antenna and its
microRaePad iR AREEr SHeB AFNHMIRL PR WiihRIRE 9B &dRselyingHom-parabolic
trtespenetevidicg didit g dtaridation bf wiér eipridicam inpotveeestraide mitier Srdmolvave
theeipgut waveguides of the all horn-parabolic antennas of the

transmitting Cig%ui%.an% hea%ue s%tldwzosm% 0 /%&%}_8540 both said circuits
PCT/UA20081000025 pWavegw BETANG the MicTOWAvVe Teceners of the

all horsRaraBelirafnetarsef edienretling §d creivingrbomoaEtiganippnas have
hibensrespeatitieai evtihemtrypidiee dndnsponder according to claim 1,

whereffe g afk ARG d RRREEN G RAAIF 6RAEN A kiR AAGHAR Abio g
N=12,3 ?tcégnsald §a2|muth sectors W|tl1 anqular, val «9‘9%&4 for{.q Hace:
purposd 3rFErIG RHRL Sy RedMEh 4 meRR °58‘§'P§?6‘H9 gh&ﬁ [§'GFHnierace;
broadéistirpsneeanss o girgatandyetiumelaone customers, said former

of the dinelithixcoatantediathaditamatijnatectmustbis i tewsiamef working

frequencigsHp g AlRF-F BaRIRISIWALY RRNS RIS S3i8 ARIRMEIE ransmiters

sector, and.the t{ﬁnsmlttln and recelvm% horn;ﬁigiraboli antennas are
t

adjGULIPESYRE SHRTE SRt SRIRRG S T BRRISo RIS KRS8 hatgarabolic
sigrfalsnrae icfedueaidasnpihel ssetid azimuthal sectors. 5. The
transp@naeleascondisgiibielptnet sufByaintsaid aslipiteccpOIe o MRdGIind power
Uher SR RRICCRIRERY U ARSIDILRS ISURRLCRES SR & W38 microwave
cr%ggeélg;r in each said microwave receiver.
{6) a monitor of surface air and bropagation of radio signals in each of azimuthal
sectors of said fransmitting and receiving circuits, and
(7} an adaptive power control unii of each of the microwave transmitters, which is
connected as a whole to the informational outputs of said monitor and-to the coniro! outputs
of which the separate circuits of feed and power control of said transmitters are connected.
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 trénsponder according to claim 1, wherein the microwave transmitters and the

input waveguides of the all horn-parabalic antennas of the transmitting circuit and the output
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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
worrgsamalic antenna for said terrestrial microwave intera®vE BARPS0E023
transponder comprises of electrocorfluctive in whole or at least covered

o ksl e receivng
Tl mias A BE FEFER Moo transmiior or

receivér Shavdranenaioder @cardiogriosiaion ligvigrely-assembled with said

rectan swﬂbwwwmﬁwq@wwmmsmmm @(fl:rigizlfl,lxa etc.) said
WILR | I \ \\/ | P
Al PRSI AL LR SO P e pUBSELH G Bl gona
wiiiRetand 1s5im Rerasispfdropficasing andinteracivn énla sxelangs withsustrmers.
reflecteaid fuamené theigicigt with rehioh thawidle ivatiistethen Hioeneimation)diworking
|eRsfuanng RifEQFIRBARAN B SYN B AR Al and dar i an
apertuje, 20 ek exeesde e Nl apetiie in area extent, 0, e the same type
horn-para &IC an nne} aqcor ng {(I) (ﬁ_alm ?, whnerein sai IPru_mpet ag
wtyplp edhngansh palarisations ekradiowignele trouah-aachk Wergaimpbsaid azimuthal

exereds the flare angle of the second stage. 9. The horn-parabolic

antenna AeCRLRAHGeF 2GR 3 1 RRIRIR SALERHaC [ Antrol unit in

T Lol e e Sy e e R S S e otk said
microwave receiver.

6. The transponder according fo 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 [east covered inside by a layer of
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
waveguide, and '

two flat side walls being continuations of two other above-mentioned waveguide's
walls and bounded on one side by identical parabelic arcs; :

{3} a parabolic reflector assembled rigidly with said flat side walls of the horn; and

{4) at [east a two-stage trumnpet being continuation of the horn and having an aperiure
that exceeds the horn aperture in area extent.

8. The horn-parabolic antenna according to claim 7, wherein said trumpet has two
trapezoidal in profile stages af that the first stage's fiare angle exceeds the flare angle of the
second stage;

9. The horn-parabolic antenna according fo claim 7 or ¢laim 8, wherein said
rectangular feeding waveguide or said receiving waveguide has square cross-section.



