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COVMUNI CATI ON SYSTEM AND LI FT SYSTEM HAVI NG THE SAVE
WGBAGRQERIRIND [ 0001] This invention rel ates generP@l/bg2008000278

a wreless communication systemfor providing radio

coverage in an enclosed environnment. More

WIRE?_%”és eOMMUNICATION bWEM‘KNQ%IP‘r@vé?Em WARﬁN%S’fHE SAME

comuni cati on system for providing radi o coverag
alift car wwthin a lift shaft. [0002] Attenuatlon of

' equency (RF) waves is a common phenonenon
BACK{C%%)QQ(E; bui | ding. The attenuation is due to obstacles
[0001:EUC|Thﬁ5|ntv€ tléﬂ‘ﬁlrbﬁateé’gen% by toP8"Wiréle88%0 frﬁrtn%md@@ohh‘ﬁ/stem for

lding t at obstru e propagati on o
providingy ¢gdio Conskgeerin | gn erhréosmblem/yoofnem&: siMoad particularly, this

nsi d a buildin or ared to an
mventwerﬁlaﬂgﬁgo a[%@ 8ﬁ§ cgfnrg%l $¥§r %érﬁ)é?\’i ing radio coverage in
a lift Cépwphl,hléihmghg}lf signal coverage have traditionally
been a chall enge for RF desi %Fbengl neers. [0003] It is

[0002] npAdenuation tob el dreqsiendpdRM)agaves dese etonemon phenomenon

inside é%ﬂqS{l}@l fﬁ‘-ﬂg %ﬂ B}J]'\gfseggéelpeait%s%% qurOVI dt e w ﬁs pillars,

partitidris, beticl dhNthe Bﬁlléingnﬂ#atc@M@tflﬁﬁetHéa?r@@@ghtR{nO\dfdﬁ@ RF waves.
u3|nﬁ an i ndoor Thi s 1 ndoor is able to
Y

Consggiueiilve theni qurlify refdRE Sigwdl casvageadeside @i buddiegt is poor as

compaprggtr@ agpogérig?%ae g)esig?'%ufﬁf .sﬁea’nﬁgglj %rglﬁ%rgcua —%)gg%mgsRF signal

coverdye heiengaditienalfy be@i & chiafiéigedfsr et déél@ﬁ%g@h@ér@% t hat
i ncl yde coaxi al cables and fiber optic cable

[0003}y ¢ HétigrPrasticalfaslesigsaitdaer hawe tﬂa@walmrtséaﬂcmﬁ Ehas) that are

able t@éﬁtoep?%@ e g:bqur%'fﬁ ﬁ\gﬂ ?eﬁ @r‘?l nacﬁ’%?%%%t H‘la/ﬁdc%ll& in-building

RF sngnaistovefégems\t&e‘rmropld@w ubimgan aammﬁ)TSl qdmdeEor BTS is able
i gnal covergge in enclosed. environnents, suc

to projjeRniHarT fAQRGHERal PoYaragaa GHEIRE RATR: OB HATEETt floors of a
buildinggq@ﬁ&hgpﬁféa'ﬁ%rlﬁsprowﬁ mLsuish Rizogglﬁiél ch@olr% e(‘% W Fg Using one

r extendi ng RF 'si gn coverage I ns
or mor¢ fdistohuted antennar systeimsy thatdiinstudiebubeﬂabrmabmsaand fhlifmr optic

i | obby of eac d every.floor of a bui ng.
cablesy) A el BOE Tt Fal b HiariSdedGintSuns aypior Both enhance
RF s@ﬁb%b@rﬁ?e Rfittih ansildifPMRER AR Uﬂﬁirﬁﬁ\a?el{/'lrﬁéd&ﬁfate faﬂ@ not cost
RF si coverage is not seanl ess, especi al

effectwehefcpr f proyigiingroveassanabie egodd odtfs srgnahecbuema@hamt enclosed

enwron%%%ﬂtbs@fgg%/a%o\ﬁ@g(?Iftpshacffas it c\é\% %0 2 (%?S%an?S underground mines,

tunnels etc.

[0004] One solution for extending RF signal coverage inside for example a lift car
is by providing a distributed antenna in the lift lobby of each and every floor of a
building. Although such a solution works to some extent for providing RF signal
coverage inside a lift car, the RF signal coverage is not seamless, especially when

the lift car moves between floors in the lift shaft. Such a design also places a



2 constraint that an antenna has to be nounted in each
of the |ift |obbies, resulting in a systemthat is
WO 200053189 y hi gh in cost. 0005 Anot her sol uti oPCT/SG2003/000278
di sclosed in U S. Patent 52603, 080 wherein a | eakage
coaxi al cable is run along the length of a tunnel.
i ¢ Nolhisa€C ing i

consifiiEln BEheakal HinEahtn kb bsedR o dasckgng n 2
systend thait iggrelatemty hightinsest.i on. |f the | eakage coaxi al

100055 oS TS B B LIS tstoge
coaxiafsgﬁﬁﬁ?@ ﬁtn‘ég o ttHNIhgtioBRefurfrRst Rbweher, Sé’:cbkﬂk%ér\]lgm the cable

. According to an enbodi ment o _
would rewvaarta sactiarhef ¢he sableovdrdepetmtimnaklce sssulicionsausire aadionfading

near RS C RRYLSAE BErel RaLEeRRREY Al R B repeaters are
requireﬂlgﬂr@n’éHeﬂlérﬁgtﬁ*erthée@aﬁlé.onTl_%seSia&nﬂﬂfiérs andepBsters result in a
outside of the enclosed environnent. The wirel ess

higher costofitheasolionsyst em i ncl udes at | east one gateway
antenna arranged at an entrance point of the encl osed
environnent so as to radiate downlink RF signals into
SUMMRARI recei ve uplink RF signals from the encl osed
envi ronment, respectively. The entrance point of the
[0006]enchernsdingrioi 31 RhRdIMSNLOtIE inveriam diet seRieVidadca wireless

2NC ' t e [
corm P LGB P U MRARE ol R SIR A EENS Syfoned
envirohment thae isaclkasesumtantiagrshiglded frem Bt signale, aond e outside of
shoul d not. be construed to nean an ent rance,f?

h
the englpeed gniierymenhel i MIERSS COMINHBITAERR SYPien Hie (A RRSt one
gatew%ﬁflegﬁgg?ra?{g%d"ﬁ% eh it EOMhE BKtnBfencid e SV ifFiM &l so as to

UsSi®ng a primary repeater prior to
radiate dewslinls RFOsignaér add aridaredehe gplindF aignelm&onTHbe enclosed

o S5 SR L SIS 50 s s B L8t e
define%"'a'bﬁéék & tr‘?é‘%h@l%@gg t%ﬂ\‘(/h?ﬁl’?\@%f‘%he?e @t@é‘@é}te{g@é&{ gﬁ’{éﬁlg@ﬁg placed

server antenna, of which are coup
so as wurddiatardownlinkaRErsignaiséherefiom ity the pestosedrendapeamead. The

oo B LB P O SR g o

the eneR$EHAER iNNk{EA. tiRghe Wmiﬁﬁd%rary% S8rEBt wedk t thesdelnlink RF
an enbodi nent of the invention, RF signhal coverage

signalsraaybee proplifigddusing aeRtiesae depentan pEAE fodeasmission thereof via
the ga%%yrs%ﬁgﬁ%.oggg%@gégggﬁm&%ﬁ%%éy%&%%so includes at least one

auxiliary repeater arranged to be stationary within the enclosed environment, a donor
antenna and a server antenna, both of which are coupled to the auxiliary repeater.
The auxiliary repeater relays the downlink and the uplink RF signals using the donor
antenna and the server antenna to extend the RF signal coverage within the
enclosed environment. With such an embodiment of the invention, RF signal

coverage may be provided and extended in an enclosed environment that includes,



3 but not limted to, alift shaft, a tunnel, a mne
or other enclosed environnents where RF fading
Woe@a0s318§ 0007] According to another enbodi meneCDSG2008000278
i nvention, where RF signal 3 coverage is to be provided
in a nobile conveyance that is noveable in the
but nofﬁr‘ﬁ'ltgﬁqg a%ﬂ HaRN 58 0hnell Qrmﬁ?éa(‘i?pétﬂe?ehblﬁge&%hv%ﬁﬁ‘ieﬂts where
haf of ‘a train carriage passing through
RFfadnilingobumel the auxiliary repeater may be nounted on
t he nobi | e conveyance th t he or, antenna | ocat .
[0007]o¢ APERiNG: taoBNPBSE vBYa Mstant R LB WaRraRE signal
coverelg%c %doé @Fd\ﬁjcfeot e mn'eec yg tti® /@bt fRFthe enclosed
erage 1nto the 1ins the nobile
enwronmmné,yﬁmcm(arﬁ'ﬂﬂe a liKi d:araWhmeﬁ&tliérshwyorbe ’lirallﬁl chr r@ge paSSlng

o255 oy 5 ALl

with t&& hﬁtemﬁnlobﬁ%oa%'téldé‘rfﬁer gRPAL ko veyEREEt 868 the server
i nsi de t he nobi | conveyance to reduce part count.

antennahlecatexkinside thelmobiles hamvsyanie tgaxéswdy RErighsicovieigge into the
be nount

nside of i IO RURTeRD | (ReRBIIRTY SRR ED e el dp 2EBLisice o

the mBBildtcdiveyBfics! URal seritvBeraaénnaagy Use dnieqral thhnﬁie Qaruxmary
m ne, the gateway antenna may, for exanple, be noun

repeaten @ﬁp@ﬁaHxanal@em dhehauxilignhepertef Iﬁemwn&%*uﬁ@d@nthe “mobile

convey?\aggc}? 2432%@ b@ﬁ%q@'t: wrgéhghge{i qlg:as ﬂwﬁtesph[eagt?%é gsateway antenna

may, ®faXapAsIEY beOmolmtsdt &l at Geiting nafbthleelifc @huktyianae amﬁss opening
t herefore noveable therewith, the auxiliary repeate

therelmﬁydeﬁm%aar%quncernmtdf@r Ripsignaiscihesatl Whan |Utsr9€r'nvﬁ fipnel or
mine, ftﬁ@g%ﬁ ﬁ%ﬂﬁéﬁr} B{[Hyén thﬁ%’o?év&gehmedtﬁ | Q@ e to the

si gha i n predeterm ned
tunnellorming. toldefmb@noaﬁﬁanoefmntfm Rusighalarthereapeat er i s

[OOOSﬁ;?tﬁlfagg?qr%@s a Bfﬁﬁ\?u?aégb‘g glty;rfoqlp@:q\ rﬁg g];al{] f@%; or mounted to a
mob|leb'c§h{/5¥‘;édc%n§hd atﬁBrlé {)r’eehqd’v'etaB thé%gﬁ/ﬁﬁt HnQMaby 'beéater may

aryin stren t conditions of the sign
preferalsidiiaciade lazybldtrdaetlogmﬂ awa:;hﬂant/vaihrfaedlback tentoader aﬁjelﬁtm@neis gain

to maigf%i\ I@l&a ty te%) Egél%rn@:n% u%tﬁgﬁj Wgﬁl&qrgggﬁenﬁl@edo Inm‘?g an ?he case
when ghbe%nu%hbyﬁﬁép@éte?d%' tété’t"ﬁﬂér&’ thBefadivask edoMasieds onséful for

_ I stance between the nobile tonveyance and the gateway
~ maintadmingnran mh’ewttlsarmlssﬁﬁogth sofniile brdm@ctgmah jiagnplifier” within

reduce n the dist !
predetpfipi GRSl gy ST 5 bl ro i dtlbliqiatea by
the gafev dy bnfeha. |htise basaihen the tHuixfliagy fepfe‘atérhgfnﬁoumléd he a mobile
used to determ ne the distance between the |ift
conveyance, the gain of the bidirectional amplifier may, alternatively or additionally,
be adjusted based on a distance between the mobile conveyance and the gateway
antenna. When the distance is small, the gain is reduced and when the distance is
large, the gain is increased accordingly. For a mobile conveyance such as a lift car,
its location within a lift shaft may be used to determine the distance between the lift

car and the gateway antenna.



car and the gateway antenna. WO 2005/ 053189
PCT/ S&003/ 000278 4 [0009] According to yet another
weedsgsirent of the invention, when the encl 0seRCT/SG2003/000278
environment is too extensive for a single auxiliary
rﬁpeater to provi de adequate RF signal coverage
the S oM
100091, 'Afodtiiehle, FEiRfi SelBiery a8 inRAEh, WA e enclosed

envirosiyighers tay ekteabiveefomal singleeawiliary irapyateete arevide adequate RF
arranged spaced apart from.each tl?air in a cascad

signal \GovRTa9a Herains ITeE €XaMIR, i1l IRGRS thadr aeprepgigrmined
Ieng’thaﬂ%l er@rééﬁa nsﬁ'ﬁh‘?ﬁ%ﬁ@ﬁ g@fé’rﬁnﬁ%j Mcﬂu&é‘ﬁﬂl%lg‘éﬁxnw repeaters

of nore ¢ ng from the gateway antenna.
arrangAdf ispateduaphitafyon epaah eothen B aheastadel owdEn the tévnclosed

emirof et S 5 Yo U8B0 i tre form of one

or mor%LBHehr‘nS"‘@éRfr?o g ?roﬁi‘ﬁﬁ'e‘ ddtemagnthtdHid. ansmtRndiRey Fétpehater ina

econd auxiliary répeater further along t
chain, cdirmerst ‘m)thedgaiewayaamtgznn@,cmllvrecelvad’pe|RI§/ smla aranamgmct by the

gatewgyée Rgrér?al gnﬂmgt rszn%%t@c{e%%@éﬁé F?f'ﬁ %Hé' %etr A¥mits the RF

signal®' Qpé&%rﬁ)daﬁy hérgere%bférﬁhﬁhéwé!ohp%é dhRRe ot sim'lilarly receive,

provi de RF sign coverage to a larger area. The RF
amphfys |ag1nlalteSraalsmlt thfee RFesignals dgansmaitted Pyt they Biss eyxiiart repeaster. In

vis i GRCRE LghAECh Bt RS i ppester to

prov1d@rRP@QﬁéIOBO\Pé?aQQGLOCQ%I@e@farééxl Thermr sn@m)@@t@”eSreféﬂned to as
gnhal coverage of each auxiliary repeater nay

havmgesrateqzr@ed rsultiple hops, %ﬁ:@nofawh@bxls|th§r®8ta@§%§p@we%”twg auxmary

enoatE, Y8 40 i, HeS RRECHRnTTRALH, BEvRECRE of vty

repeatefy, &he JRF isigrail caverger siéaphsayxiliargwepestebynay befe:ﬁtdama:dbd such
repeater. [0010] According to yet a further enb
that wen eRauxiisy fersatenials, hedye %%la%%w@e@owaygﬁégg adjacent

theretd Ty LP& FNVL3BR e}ﬂH\f&ﬁI‘F&I Rf-’eﬁphél' BEdtHLL iR By area previously

A0t ary f épea e auxilrary repeaters may
coverechb‘yﬂ@fﬁeﬂlrepéatgroup and a second group of auxiliary

epeaters. The fi rou au r epeat er
[0010}rp LACERrdig F‘éé’ﬁ&a Rt ﬁﬁb@@%ﬁ\fﬁyﬁ LiysBon, hgi here are
f Ny.£ Yianc bl
movmg CHR\I?é r@&%@ erﬁ dt%t@zhé%ﬂglggéﬁ egnylgg%r‘h@ﬁt gzégpﬁiﬁg?ymultlple auxiliary
repeahe&netataeam(llwrg rapeamg&mamlrtmﬂie arfysbgeatipe and raosaeend geoup of
i de th nmobi | e conve ance

be stat i onar o]y
auxiiag FRRatain el b aBLECT BOaLeTY SaBea T At M iy spective
mobile?'&dhl&Mcedse BEa airPlof anbbifd | ddMdeySREA Bfovable in the enclosed

environment, and the second group of auxiliary repeaters are arranged in the
enclosed environment to be stationary outside the mobile conveyances. The donor
antenna, coupled to at least one of a leading auxiliary repeater or a trailing repeater
of the auxiliary repeaters in the first group, is arranged outside the mobile
conveyance. The donor antennas coupled to the other auxiliary repeateré in the first

group and the server antennas coupled to the auxiliary repeaters in the first group



of the auxiliary repeaters in the first group, is
arranged outside the nobile conveyance. The donor
w@niosnsEs coupl ed to the other auxiliary repeaP@r/SGro03/000278
the first group and the server antennas coupled to
the auxiliary repeaters in the first group WO
2005/ / 3 a A IS ion i
are argdR) dRRHE G ICRBERE aNl s anesy T, f SYER AP i PRkitation is

suitable"RIresRdthple, d6r providing tRPIstynd aroveraegepbeth friside and outside of
~ providing RF signal coverage goth L.nsi de and outsi de ,
train cafriagesapaswing thRyes pdurnely TR GigHIZLY reReRiers Theuch a mult-

o ili AN t in. ti= il . .
suiaf S ERRR. BN HEN SeAhey 3eh) il o bidrectona
amplifiéﬂﬁl\llitltﬂfe?iﬁdcﬁidcmmlCfoaladjlmﬁpgi it$ eyaimitd maeéaibaak output signal

contro or adjusting its.gain, to mai ntai n an, out put
streng aER0" véifie RGhIF e BRI IoE SPBARS & nviaad! FaTATiRns.
[0011]UNAES: YA ¥i e ﬁg%\?éﬂ@ ride@Nsthbb@iffents 0f& 1irdiess @BihnRinication

t he above-descri bed enbodi nents, the wrel ess .
systentnraylincladeimore thpatone geigwanantefmanarangathat wspective entrance

points 31 e <2n0sTib SONEPURBLL SRS ShpEmits t setusBiGursiamy In the
event grﬁéﬁu&‘?@@af\fééyt/ Yhtchrh FAR, BHRAlissiBAE GNenQAEE\WYeway antenna

enna 5, transm ssions of another gateway
would atilt bamxailaiglelin the ehtloded andrérabert.i.n t he encl osed

0012 TERSRBRE e SRR A b RO A hcoss

commGRIBELEH GHEiefh nsp FiatRaracllive thdrstidiel beleoral fritesacanahd a first
second interface, and a first and second

and secnbi nepmbinesrdsioeeibieeiupioslac tohdhei fisdt and seeend interface

i,.nt er I ' i i ' |
esped 1 GEB g ABER HoFe] Yol PaafR Rl g e ot
uplink WRldi abwanek dFeignals. RFhis BFasignall bbwerBEesofgaalifferent frequency
coverage of a different frequency may, for ex

) ; exanpl e,
may, fiee eraeapleo ber bseddoapravidel ésw'r@tﬁsﬁum%mqnmt!qnn Eﬁk Between a
n t i OF ' [+ -
conrolFaYBRRafy & Bl 4 g 37, I Mgy pe wiized o
controt @nt/dr! mamitbpreenain parareteraiof ther amelsed efivitdmenent and/or a

_encl osed envi_ronnment and/ g [
moving e e i b cenca e e P e YD S rametors may
. ' t fyd |
nelud AR o Plok R LERRILR, RGOSR e v

[0013] nt Ehé dicst interfamepisexbupted teetheocomtod] staten for ¢arverting downlink
nverti ggrédownld' nk trol

contof R syl o B Shn3 A B SRR e ot
snalf 0 RRIT B NS el O FSR TR g ol
signalihgrdatac ofthienfinst GonbisHEcoDtMSeembingsatin HPWRIIRE RF Signals
with thsel 88\?vlnﬁnk control RF signals for transmission by the gateway antenna, and
separates uplink RF signals from the uplink signaling RF signals received by the
gateway antenna. The second interface is coupled to the signaling and driving
“system for converting the downlink control RF signals into driver or control signals

and for converting signaling signals, e.g. signals from sensors, into the uplink



with the downlink control RF signals for transm ssion
by the gateway antenna, and separates uplink RF
wGee@sasasd rom t he uplink signaling RF signals PEDsG:ue8000278
by the gateway antenna. The second interface is
coupled to the signaling and driving systemfor
. .CO r t ] | [ I W
signaiif RS sldrBs. e RO pepiTheecimihen Zolitifiod (hé  Uphic RF
signalsSivBIN &he upnligsighaimp R igaaissiengransmisisitroby tiss dphonknt@dna of
2005/ 053189 PCT/ S&2003/ 000278 6 %iggnal i ng. RF ?\i gnal s. Kk RF
the auxilirrygepeaiercanisreAaies &b ARWPlinl 5T TiE0alSHECTNE kO HEIN
Si. o Wit g : . . S
contro? §REIST iehiec B, ) Bfor e T L fqRy (epbater. In th
mannef epehighs wiretebssegramanestiohesystam Inak bRissidgieaprovideoRF signal
the downlink RF cqntrol signals received by the donor
coveragg i, &er QW@@X&!SPQWGI% €J%r. In this manner, a
Si ' R}"Hgf' ' d e onaesk ere mobile
[0014]pr gﬁﬁéwﬂéﬂféﬁg@ CIZO E@S’é’o@o ytfémgﬁh?%?{ exanpl e,
conveydingpainahe encidseds enfie@imgntThd hsi gigatiing amddddvingi siptem may

CECIT RO SR A
and a QQﬁs&’For'p'F@dtﬁﬂﬁé & BRhalihg Hightls daded \&@r tHeoktatus of the mobile

controlling the nobile conveyance based on the driver
conveysingeal Suchaadcantes rafatior,oangrsignaling gamthlriiirghAystgn may, for

i gnal s pbased .gn the status pf Vi -
evamel SRR IR A ALl I PR G431 e
functiogéf%tf@d'@ fe¥ar. f Qlich 86381Ie mAlealds @@ uged, her didnhpleyfiremonitoring

escri bed above for "'nonitoring and controlling

3 t he :
and contnodingodrivesfiessheoali gars damingsc An dhe Jid syaiaray tha gengpy may be

used, fo [ i . I okil:i
acptelf el GHGBAn, 5B T RESAARr FREIRR2E A e enciosed
envirohfenBemyy sehsormayaska poadettedptoothiedauxiidryr repiciater so that the
) about the location of the |ift car wthi hge.cloFed o
informatinn camPenisedriieselie fygronillinget cﬂﬁﬂ'éé{‘) éﬁet&)é 'fﬁﬁg'ona amplifier
Ay e [ thate i i - .
o the YTy ghERe )T BRSO R Pk EriSon can o
used bYitHe lceptrobstatiomtm tohtrelrthe dbcatioa aftbxe lift@ay i theelift ehaft.  In the
) and also to the first interface s hat. thg nal t
ift sysiemoteasioAlinANgIrvng V85 H@ch‘ﬁ‘ﬁ“i%l‘”@&‘ §i%iog! generator
that is éﬁgﬁb% Pg I&fnﬁéeeﬁ’ﬁlttl?é’ it @hr, fBfekdrhpleCRY géleﬁ_ibr'éﬂ?si hits when floor or

t system the signaling and driving
emergsns} buttoreyinidet therifl carlavd@ctuedédinal generator that is

oot EGE bl ks b b BT S oy
an end{!‘(‘g‘%o‘g@n\yi%rﬁéﬂﬂ sGEH adli§ tRe haé edr réBfibinohiteriag ¢mal ¢dargrolling

riving systemmay al so be arranged to be,
parameteas, suthiras femperature, pressure and gas levels, in the mine.

BRIEF DESCRIPTION OF DRAWINGS
[0016] = The invention will be better understood with reference to the drawings, in

which:



an encl osed environnent, such as in the mne, for

renote nonitoring and controlling paraneters, such as
wWQ e0opesHBUr e, pressure and gas |l evels, in the PETBG2003/000278

BRI EF DESCRI PTI ON OF DRAW NGS [ 0016] The i nvention

will be better understood with reference to the

.NQS,:. | LChi /[ 053189 P 000278
PIGrre e Fo st Rle heatia, B a e "SRR Haslig e Siretess
commdﬂﬂ@'aﬁt?b %s&ém@cﬁ;@fdin%wnm aiatalbddimesy of @ incemtiali;ng t o
one enbodi nent of the invention; Figure 2 i | ock .
Bicieark o @ Hotiar ot abhr SoPriY wass of e wireless

comm@ﬁ%ﬂ él‘ﬁ”in%f I%_rq.i n Figure 1; Figure 3 is a block

agram-of an auxilidry repeater of the wireless
Eurenidcds | anblogkt diagramFiafuae  AuxiFagurrepdaies af the wireless
message sequence chayt illustrating the exchange of

comm%gg%gystg@tl d9H'& bontrol station and a signaling
gf%lrgréi Lg ASdsHge™ uetniég dHalr iI15¥$ARTY 1He clafdr%ﬂ{g‘é df messages

Igure I'sS a sChematic drawing of a wreless
betwearo mmoontcalt statiors ysidean sigaalty dndgrivingasysteer ofrtbedifimeystem in
. of the invention, shown in use in a tunnel through
Figure\dii ch train carriages pass; Figure 6 is a schematic

ﬁi%)/rfens %Bca_/vi SehRicNdr 8VRRS of CANWATERRE! eBnFshieatior system,

iI'gure 5 being used for opérations and nai ntenance

according faestheFiembragimentofithecingaation shoad inguss in Adunnel through
i fel ess conmmuni cation systemin Figure 5 with an

. wirele _
which 43 ¢arHASFS §8P%tway antenna; Figure 8 is a schematic

AW B iCh s@hwaﬁb%ﬁéwwghmmgtﬂqenmwés@&bmm@moaw&mystem
~_ to yet another enbodiment of the invention, wherein
in Figuneibthiging uaest ifer epefatiorgpaad eraintgnana® QHIRAFSShsi de train

R pal R e Alaatl §rtatd @ En PRl S5 fMfeRion’ Sf3tem in
Figure 3@ith iaPnadditisiap yatevedy eneanaPETAl LED DESCRI PTI ON

0017] Hereafter, a preferred enbodi nent of the
Figwsat Bois v | $cheatiss drawky iof anwireless communication system,

according to yet another embodiment of the invention, wherein multiple auxiliary
repeaters are mounted inside train carriages; and
Figure 9 is a schematic drawing of the wireless communication system in

Figure 8 with an additional gateway antenna.

DETAILED DESCRIPTION

[0017] Hereafter, a preferred embodiment of the invention will be described in the
context of a wireless communication system that is used in a lift shaft and a lift car
that is moveable in the lift shaft. The system is for extending radio frequency (RF)’
signal coverage, or radio coverage for short, outside of the lift shaft into the lift shaft
and the lift car. However, it should not be construed that the invention is limited to

use within such an enclosed environment but that the invention may be used in other
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[0026] The auxiliary repeater 14 also includes an automatic power control circuit
56 that receives the output signals of the power amplifiers 40, 42 and information

from the sensor regarding the position of the lift car 6 within the [ift shaft 8. The
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downlink RF signals are channeled via the second transceiver filter 48 to the server
antenna 18 to be transmitted via the server antenna 18. Uplink RF signals, from the
server antenna 18 is channeled by the second transceiver filter 48 to the combiner 52
to be thereby combined with the uplink signaling RF signals. The combined signals
are amplified by the uplink power amplifier 42 and channeled, via the first transceiver
filter 44, to the donor antennal 16 for transmission via the donor antenna 16. The

components 22, 24, 26 of the primary repeater 10 are similar to, and function in a
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by controlling the driver specified in the message according to one or more



nmessage may be processed by the primary repeater 10,
nore specifically the nodem 60 therein, for exanple,
W 20086158189 header as descri bed above. The pr oceRGESG2003/000278
nmessage is then sent to theqsignaling and driving
system 36 as a renpte_initiate_req nessage (driver
Sl e TN pver/ or 3 ' e
param A Rk iy dhe oFesSidt o TRYERERL e, HReYEEnedosystem 36
resporisO &R 366 Scarhmiindoby aleftingg thdecoptrat wsatiorof28s &nsar § thendontrol
responds by sending the statuses tq the control . .
operationatis opUGEBSHTUllYa eXBAeieE.- it eBONIRlSERRRISY s MfPEAPR g (Signaling
signal%i gnal s). The information about the l|ocation of the
Y1ft car 6 within the lift shaft 8 may be sent to the
[0032]ConTh@:dri$é?i$ém0r2§/sm?hr% suhako oosidaet anrintegr€@8 fpcility.  This
) contrgl a function of the |jft system 2, such as,;
intercogp Efggjlt,ygal{q%s |th$tus(§>c§rof6tl"@y‘n!é cagl[%(sg@ fGORUMKDINEES Vigth the control
. S , . 1 1. i .
sator 4813, aUREANE prid bt SR fdon kphatalten
situatishts wheg tise §ift erys®6n 2Tinalfpnétiomsy fareppempe, inldtusadidss avhen the [ift

o BEEEST e 1 S50 ) € 20, A SERSR kS
stationg%‘tu%m I frit@fBni ?é’cilgg,sﬁ@§gﬁgﬁrig;’ ﬁgd rR) 8ysteth86 sends an

river/sensor system recerves
emergency iret] message sigreajingesigagls) d4adherasedos séatian 28y The control

systengggg g:ahgr?cﬂ%lte Egg g;tﬁ%rg%%gi%%ng%ggssn;gsesa%(ﬁ sending an

emergBﬁWc%@E@W&Q@@7r%es§£<%é)3{6§Wﬁﬁlﬂ( sosmetiddtgy tb nthehsignaling and
~“message. Thereafter, the driver/sensor system 36 _

drivingr systemd5.t ¥Vithh éhie paireofambysagas: iapgntefecrooill ean bestaished.

28 k [ h I ' '
n ergaShaliae), 51 585 bela JBRGBRe oL o 3 FERREHHE teepone
numbeti @Nahsht: teP0Adksddie sdht es /5 e nsasshgMg36entoe d5848) to a
provide an intercomfacility. This intercomfacilit .
predetarmings moedilesrimeer, tprIING far %@all@l@@-coﬁh%rﬁl@r@l@gmpﬂ% driving
¢ . . > . , _
systn 560 ke K 4P Sy B AL UBAL BEIDBRSIBIR) cpat usos i

messagjet p&if itenepotten falie cbhditios yts tthe cdniral fstationi 88s, Féudt correction

exanple, in situations when the lift car js stuck or,
may thefebe icpfriadhpuitssROtRbLITaMbE eastie! siation g%n#ﬁﬂ GXaEPIg g ising the

abovey&.etSE[igJ%’C&?lﬁélré’deraﬁ#ﬁé.i on 28 using this intercom

faci ignaling and driving system 36 sends an
[0033]emeAdenttrgeeus|yr tragdre{essgnamimmicatipmabggtetro 4t hecording to the
control station 28.fnr;ghe contr ol

aboveHeRRUAFE SRS NTRES! SR JRYR Y h Y LS RE IR SONGTaS tqinside a
lift cargvg/ﬁ%g%é’ pﬁé} ggf%gﬁ?%gﬁ%dg%%%ﬁniéﬂi@%bé%% RP!signals. With
such a system, a mobile station in the lift car has access to its mobile communication
system. A call involving a mobile station that was previously established outside of
the lift car may also be seamlessly handed over to another base transceiver station
(BTS) whose RF signals is accessible in the lift car, when the mobile station moves
into the lift car. In addition to allowing mobile communication over an RF link, the

wireless communication system also allows the same RF link to be used for remote



driving system 36. Wth this pair of nessages, an
intercomcall can be established. An energency call
woreopsakHeo be a tel ephone call to a predet erm neCI/SG2003/000278
t el ephone nunber, a short{ifext nessage sent via a
short nessagi ng servi ce (SM5) to a predeterni ned
n ert
operatfFiY afig iHERenafed AOUR IR i et el SRERTIES wireless

commiisivhtiord el/stein q‘aro\h@@s iort 3 dihgle psias of RS acne5§a@retvm@|d13parate
to report a fault conditjon to the control station 28:

SYSte”FSauﬁtJC'&&Wﬁé’leﬁ%r?omi’ﬁk}n'f’ﬁw B¥SIeR} IS BYS Jover Bheesiap compared
f 0 8 [

o twol B0 AN LB RHA ke 6P B B S csparae

systemidvant ageousl y, the w rel ess communi cati on system 4

accordin t he . above-descri bed enbodi nt of th o
[0034], A HiG U oI RIORIS S AEb o4 85 SRER G ger 1 Adfh systemy {t is not
to be ESstriMy £ pWamniRd 85 éLfaht heof %&sﬂmegnas %Heﬁ{eargmabawem the

I npervious to RF signals such a system a
inventionwahebes tised for extertdieg RF $lgnaJrcchmam gl ooa ityrenel 70 through

. no conmmuni cati on sten1 A cal nvol vj n .
which JieecaNpB e aehaS TS astiades 22, BERs thibficl e ishgwn in

Figure®. Irf B6ch bfdaseathd'gitte@lagCarBnagar rﬁ@?'ﬁé RRDARY QV #le &ftrance
anot her base transcei vef station whose

to the Bingehl’ sosthat taskiatidn ef Rh sigreals iof tha:gatemmeanteh@a gk |directed

inside ﬁ}ga ' onthnﬁ-ﬁqusgcbo the Iig' |%>Bgé"l§rjgpeolja %'gtt:uﬁﬁﬁ is I?]rég multiple
{
auxmaw Fé?ie%ﬁérsg@ﬁgg? %grérsgr&%étfcgts%b %agﬂsfr?ggeébﬁ SRERIRGascade

inside M/tsmz@ozwobozms maBnehdedindo & sigmaleican drririeeciyed and re-

vansr i b e LT eb B 3, YRR s i KPS o post

by thea® &y frepehieds dusglangtthe léMQﬂfﬁUﬁtheStm’meﬁi 79 é@|ﬁﬁo cover the
conmuni cat 1 on systen1|s thus lower in cost as conp

tunnel /8. t Kb %@Iﬁirc@b’@ra&erf@labé§§u% benahsttiad @gigfr@lysdlﬁtﬂbuted within
the turﬁé@%r t4 ah;?iﬁaé/v%ggétseq L&e DELS %c?lbgwlraﬁ%bﬁ@% from

Fnventron i scrl as 1 npleng I'n a
moblleSstéﬁ@rm 401n tiee muﬁhel TO obm trainﬁéartledeé ¢2kmsbln@ thesLigtsthe tunnel
For exanp as anot her enbodi ne

70. As m@@teraho@lmﬁrﬁéxsaéé@th%hﬁ ERY @ﬁa.lﬂgsfmﬁ éh%ﬁam“aa«/@p&@éers 14
may algbs'b%e u2bdatd %ﬂghlﬂg Lsoualh t¥hasdh %QN%Zggntam%uczﬁta from

conveyances, suc Prarn carriages
operatmsmaIMenﬁn@J(@AM) systesws M4dn dheeunnd1é70ga$ ehayvn in Figure
be nount ed at the entrancg)r to t

anfenna 1
6. Th?uﬁb g%s HaMaYagiea: PorHSed BFasmital or s am &, for remote
monitoﬁﬁbe&ﬁd HMeeNRg &2 téPpdidiGd, eSressure and gas levels in the mine.

These OAM systems 74 may also be used for remote control of mobile conveyances,
such as driver-less coal cars, in the mine, using a control station that is outside the
mine.

[0035] With any of the above-described embodiments, a second gateway antenna
12 may be placed at another entrance point, such as a second entrance, of the

tunnel 70, to serve as a backup for the first gateway antenna 12 in case the first



inside the tunnel 70. For such an application,
especially if the tunnel is long, nultiple auxiliary
w0 epeasass 14 nmay be arranged spaced apart froPCE&GH03/000278
other in cascade inside tt@ tunnel 70. In this
manner, fading RF signals can be received and re-

st 3EhDA 4R B8 BNty SRERETL T I 1 Fowe 7.

Alterndtiefa ties Se%dn@bmwle}yfmténmﬂﬂ rody bbeaisedrioehdiate Rﬁhag nals of a
to cover the funnel 70 coverage may thus

differeplemoRHa CRRIMANICFLMPYSRM YOrd: tb%??éhhﬁéas{Aﬂgfﬁwyy%fﬁsnna 12 into

the tuﬁHQPei]O 70 THR ¥xiddraryrr §|§ﬁ§F Qfo%ef@earcﬁ A eott cl’nore mobile
ive transm ssi ons nmobi stations 40 in

commmdnea’ﬂcumeﬁteﬁ"& |9|made avaiable:msrdeetgeéuﬁmelﬁébm ng thr ough
t he tunnel odi ment .used . i.n the |i

[003610arlnaﬁqutf@u>§lh%rfyt TSR RRIACALPG T o aﬁmelaon%ﬁwnces the
r i

v S Rl b RS 0 b, g e

carrla@ssﬂérmskhovm tlneFlguren@ to"q:)ramdghetmngef RFysignals.in Tihe train

carriagSenfai o QI ANENEE TorLBINh T SEaebid Byiinhg apeater 14, s
arrang%ﬁ'mﬁéi%%%fea Iéérd‘ﬁ?gsﬂéﬁﬁ @fﬂﬁa?éﬂﬂ eygé %ohBr BhenHaRets, coupled to

M systens 74 nmay a be used for renote
the otrmrmumar;afrepmteremcamdew@mer agigohaas! &deoued [tede auxiliary
cars n ontrol .statign that
repeatb g draarenged RS TIROSHEH e ahy 2sieRe 12 | e leading
aux1l|aﬂb@c¥€eé1@§01w RettieAd sl ﬁeﬁhmarya &%ﬁ@@agaﬁe@é@ieraah@ﬁh@ server
. be pl aced at another entrance point, such
antenn?ec’lﬁﬂ@OGnteldaﬂwe'ﬂbfomfﬁ@nSt gane| gateway oastgnia. aa‘\@pther ’trallmg '

st SEHBP 15 e AR BLbRAD: ot Tl sy

mounté@tcﬁﬂaara‘lm;j ﬁram%mha@e I7@041 gAdivn dR rFaglﬂ@n@mcb plrcu\néé@W‘edundant
in Figure Alternatively, the second

systermat mprovide WV@éa@%@ﬂatdjff@r@@t EtFeSIRFtals,%ﬁsﬁ@ﬂQﬁd gbove. Other
oustef) L5580, TR BSTBELFANEER F/BOER P SR8l of B v

carriag&ann2rso fRat %trgﬁg|RFc'i@\g&feﬂ’cger@favtauﬁblerbdmrnesMebarloboutSlde of the
communi cation systens is nmade avail abl e inside the

train carjidges. 70. [0036] In a nulti-auxiliary repeater
enbodi ment with nobil e conveyances, the auxiliary
repeaters 14 may be placed in the nobil e conveyances,
such as the train carriages 72 as shown in Figure 8
to provide stronger RF signals in the train carriages
72. A donor antenna 16, coupled to a |l eading auxiliary
repeater 14, is



arranged outside of a leading train carriage 72. The
donor antennas 16, coupled to the other auxiliary
w0 esasass 14 and the server antennas 18 couplPdI/862005800278

auxiliary repeaters 14 are arranged inside the

respective train carriagesi72. The leading auxiliary
CLMNﬁfpeater 14 functions as a prinmary or gateway repeater

and the server antenna 16 coupled thereto functions

as a gateway antenna. Another trailing auxiliary

repeater 14, also functioning as a primary repeater,

véatds claimeddsl y  nounted on a trailing train carriage

72 as shown in Figure 9 to provide a redundant system

or to provide a coverage of a different RF signal as
1. de sireidsad cadnowmicaiidne systannx fdri proyidiegp eatadtis fiequemgy (RF) link

al so be arranged in the tunnel .70 outside.of the train
betweelh iy 8586598 S ORI BhE BE €TSS tanATY, ShiFsriaiom RF
' loQEsi N tlR&E Wi o) ication
signaley Sl HE PR Ry 8 STt S o A g Ve pgMiur
systenctaipedings: 1. A wirel ess communi cation system for

Prol ogtddash, PR, Sriniay RN dtanedl ot B PTG ppint of the
ehbRsEadkAvirmn@nt sd 88ab Fadiad dblliek iR dgyrefis 1hé and receive

encl osed environnment, the w reless comunication

spinie RFcsigpaisSrang; theteridesed emérogameasiaiesaacBmis

a1 St pORFE deB a4 g SRR e groloses

2pdirb@eehye uplink RF signals from the enclosed
environment, respectively; at |east one auxiliary
r epeatedonntranigrir apupied te e awdlizyagpesieli #hment ; a

donor _ant enn I r.epeater; and

a ser Fer" ¥t %W%ﬁHgocﬁgpFeegi t%)gﬁ? %glg%,!aléb? {e%baera ?/&r‘ epeater;

wher eiwhdrBia taeduXilRiry réppeat refayseha yovitiak dovniplink RRdignals
uplink RF signals wusing the donor antenna and the

sisingdthegansd matenna andiheesiyer 8dleRiAi cati on system
according to Claiml, wherein the auxiliary repeater
is nmounted on a nobil e conveyance novable in the

2. PngireRsd @mumuaivatioh system according to Claim 1, wherein the auxiliary

repeater is mounted on a mobile conveyance movable in the enclosed environment
with the donor antenna located outside the mobile conveyance and the server

antenna located inside the mobile conveyance.

3. A wireless communication system according to Claim 2, wherein the enclosed
environment is in a lift shaft, the mobile conveyance is a lift car and the gateway

antenna is arranged at a ceiling of the lift shaft.



with the donor antenna | ocated outside the nobile

conveyance and the server antenna |ocated inside the
woreslssigobnveyance. 3. A wirel ess conmmuni cat i OPCEHYE2088000278

according to Claim?2, wherein the encl osed

environment is in alift shaft, the nobile conveyance

iAS \a@.h 1 St r g ' range :

4 B ylbeless cofmaitatdll SRR RpPIiE I Tuing? 'n9Pidein the

auxiliaRCEpeaR0MMPAABa bld@rettioAalhamelitarshadmgrangaiatthahis adjustable
system according to Claim2 or 3, wherein the

based 9,3 ASkaPerRaIERR NG FIRRIPSCEVEY IR 7L TSR HayATtPeR:
having a gain that is adjustable based on a distance

bet ween the nobil e conveyance and the gateway antenna.
5. B wirelese| @ssmuoimationc aystem saesodingctooratiyngft Claimg df to 4,

oAb S TD s e S e
a casco88 Gt Md BhdloddifcRBiRdREG, environment. 6. A wirel ess

communi cat1 on system according to Caim5, wherein the
plurality of auxiliary repeaters conprises a first

roup and a second group of auxjliary . epeaters. .
6. oitBIeS orin SRR ol SRl sk g, Yuaih T Be gl Sip g iuraity
of awiiRipt Rpehfers CnaApiityE a TRY Pﬁnﬁ%\hﬂygn@@(@om dgmUpacbm auxiliary
of nobil e conveyances novable in the encl ose _
repeatersy iwhengiarthe axiliaryg repegdersrn e Bist rouals B@untecato respective

. least a | eadi uxi lLLary,.re t L a, ik
mobile, GNY§YANGSP e%fggt @?'nofﬁ ?ﬂ%blg?ug:sﬁ}'%ayc%é p@gtv éb% i'An "{ﬁ% genclosed
envirohmest, vEifiPtHe dBfdrghtedhd ettt at Bast AeeadinglLixiliary repeater
conveyance, the donor antennas coupled to the other

or a teailini RuKijiae perRaales of the heuiliark regeatass dRdthendrss egrpap, being

aranB3L G103 25 B A 4 oo BERETIS Sl tr otrr

auxiliafPorpRaEEe dn thi@ﬁrst?wuplanﬂlthérsxeweirmﬂéﬁmas touplbe tedlomdxiliary
group are arranged to be statjonary in the _enclosed

repeatersy iny thenbist goeus pH@NgRE IRBFEI the JeRRRSicObilg copveyance, and

s e e S

enclosadignvirehmedit odtside eassbit® somveyaacesn syst em accor di ng
to any of Clains 5to 7, conprising a plurality of
gat eway antennas arranged at respective entrance

7. POVRHSedd colitfufBLids & st%m’!é'cealtr&(;ﬁﬁa-togclaﬁn‘é‘?r%l S,S%helrein the

conmuni caton system accordi ng ny one al s
enclostd éhvironment is the inside of a tunnel.

8. A wireless communication system according to any of Claims 5 to 7,
comprising a plurality of gateway antennas arranged at respective entrance points of

the enclosed environment.

9. A wireless communication system according to any one of Claims 1 to 8,

 further comprising:



further conprising: WO 2005/053189 PCT/ SG2003/ 000278
19 a first interface that is coupled to a control

W@ e@siossd or converting downlink control dataP¢Ts62003/000278
correspondi ng downlink control RF signals and for
converting uplink signalingRF signals into
corresgp i [ st g ; | S -
conbi %eﬁ%gelggeﬁﬁe%thgst %Iﬁgb%guE)cFZ%Q%og?rtoLesrtﬁ?nstfor converting
beivatiflaeenfror dataoints tongspdradinp dolintikk REngioy A signatshand for

the downlink contraql signals.for transmni ssion by. .
SRV SGHAING ARG FIBRASclis 6915 ATBRIdC RN signaling
ggga[]al s fromthe uplink signaling RF signals received

y The gateway antenna; a second interface that is

coupl edfitst eonshigadtiécambindr dhatvisngosyletietn the first interface for

conihso e RSn TR o aB U 57 PO 047 s or

. . § > _ _ _
g\%}g}gﬂﬁss‘? rgg?oﬂhgggﬁ%vﬁ;/gﬁﬁﬂeﬁna, BHd&op@epAfhting uplink RF signals

I ner/d nbi her t 1s coupled to the second
ifrotre tHeawlinkf signalmgoR Risignal$ esagpladnlky e gatgwaly anignma;

the dariscondiaRAarnans S i § SulBBARE g gstem for
SBRAEFhNhe vl domliroRFRET aR@kss finemdrier dsiwnhisnkand for

control "RF signals received by the donor antenna of
cheverting Isignajing signele into e unﬁrw sighaling Boraiginaleag@ndn

system accordi ng, t o aim9, rein e, si gnalli .

and d@i %%‘ds%ﬁ%%eﬂgeg?%Hﬁé\ﬁﬁ%‘gﬁ%‘brﬁ&ffi gﬂa Lé&%d interface
SANMEVBIIRY B UBAARRE &grialslWithethd aplinkC eifnatthy iRE sidveals for
nobi | e conveyance based on the driver signals, and a ,
sransiission by the dasphantenaa if impiNiaryi rgrapterparR@ froierarating

t atus of b | e | S ;
B i Bl R Bp Bl S BN i, S G yoo by e
dbRor Bh@habidithaadxidahviepeatyrst em furt her conprises a
signal generator being operable by an operator of the

nmobi | e conveyance. 12. A lift system conprising:

a . .
10.  |A wirelsisafcommunicatior systennaceeydingvioablaémd, tnereimne signaling
and dr&vlirﬁgt s?sqglf’nt is e\llpanzgoe%S{nO%?éln%%bﬁecgéa%%%%/e%ﬂ%ngprises a driver for
controlling the mobile conveyance based on the driver signals, and a sensor for

producing the signaling signals based on a status of the mobile conveyance.

11. A wireless communication system according to Claim 10, wherein the
signaling and driving system further comprises a signal generator being operable by

an operator of the mobile conveyance.

12.  Allift system comprising:
a lift shaft;

a lift car that is moveable within the lift shaft;



13.

20 at | east one gateway antenna arranged at a ceiling
of the Iift shaft so as to radiate downlink RF

W@ e@aasHsd nt o and receive uplink RF signals frper/sG2003/000278

inside, the lift shaft, respectively; an auxiliary
repeater nounted on the li$p car; a donor antenna

coupl edd tblﬁg rg%‘t@ﬂ)v%iy @Hénrn%pﬁ?é et E&ﬁ% of ﬂ?é(‘)ﬁi;f Eggﬁ S0 as

of the | a server a enna cou

doixadiate MoWﬁtbﬁiﬁRﬂsngnaﬂslmtmaamﬂ remve:leplmlmEFl sighalsdrom inside,

m@(@e\hei H %the auxj, | i ary repeater relays the upI i nk and
ftshRItRIEsPRE@NS ~ bet ween outside and inside of the

lift a%ﬂé}gr%@a’tgp%ﬁn% SRRk ffdathe server

ant enna. system according to Caim 12,

f ur t her doorpantenng:coapfed &t thenaexifiay eepbaterisgdc tmpt&bl outside
tg a ﬁﬁm rol station for converting downlink control
gLthe {6 €8T @ espondi ng downl i nk control RF signal s

and f of se&BP Rtdrn20c s b ko SthanabiiRgy Fr?Epéét@F@r@ ioekeed inside
correspondi ng uplink signaling data; first

toerbift car;/ deconbi ner that is coupled to the first

t headrPidne SRR ebtale el ap Uik AL BSIpkF signats

beeves SMidairenNMRidea b tﬁ@ﬂlfts@d?auﬁh%ﬁﬁe WRlridtkakEnna and the
signals fromthe uplink signaling signal s recei ved

gerEi@neniavay ant enna; a second interface that is
coupled to a signaling and driving system for
converti ng the downlink control RF signals into driver

| agtﬁeﬁn@bddwmgw@{@mnzgfuﬂh@ﬁabmlpgsmggnal s into the
up in

s%na ing RF signals d a second
conbi Reffirgettdambicee thath i cosiplesu v el qapitiohestaemrigr converting

Ee ué? Fcﬁwtr%%af:a]omé EE&QSE}&%IHQ dﬁsgvlr?\llﬁF DnHARE Y r%fngls and for

S| gha ransm SsSi o

bbﬁv@mngr upll‘ﬁl@rsmaﬁﬁ tRE @gnalsl atty G@ﬁ@oﬁdmgamqbllﬁbr&gnalmg
?aratl ng the downlink RF signals fromthe downlink

A&ontrol signals received by the donor antenna of

tp?:_?_/ g&ﬁg&%@ﬁgﬁé‘é&fmbl\q@r ZIRQlS/ so%%él%d to the first interface for
combining the downlink RF signals with the downlink control RF signals for
transmission by the gateway antenna, and for separating uplink RF signals
from the uplink signaling RF signals received by the gateway antenna;

a second interface that is coupled to a signaling and driving system for
converting the downlink control RF signals into driver signhals and for
converting signaling signals into the uplink signaling RF signals; and

a second combiner/decombiner that is coupled to the second interface
for combining the uplink Rl; signals with the uplink signaling RF signals for
transmission by the donor antenna of the auxiliary repeater, and for separating
the downlink RF signals from the downlink RF control signals received by the

donor antenna of the auxiliary repeater.



21 14. Alift systemaccording to Caim13, wherein
the signaling and driving system is arranged in the
wo 2dos/058H89 and conprises a driver for control |l iPgr/s6E03/000278
lift car based on the driver signals, and a sensor
for producing the signalingqsignals based on the
t C 1 ; ;
14 BT Ao BRI (ol B, el TR B S0 K System
is arraﬁgecﬂ hrerthe:d]ﬁmarseemi eompgs@ agﬁwerd@rocorltmlmtg teelifalshe beged on
user of t i ft c st em accor dj
the et Sfinee, L cerrihaob aSdreng B S EITE SEREl hased Bn the
status bftfﬁymf?gé,on about the location of the lift car within
t shaft, the sensor being connected to the
auxiliary repeater so that the information can be used
15. tﬂhﬁa‘t shstehoaccardirtg w Clairgl thewhyziein tife signaling iaﬁdeifivdrfg system
he auxiliar eat and to the first
furtherqgEAeS 3 NODRHEBTS AL HE RSN LY eHEe SRR S5
station to control the | ocation of the [lift car in
the lift shaft.
16. A lift system according to Claim 15, wherein the sensor is adapted to provide

information about the location of the lift car within the lift shaft, the sensor being
connected to the auxiliary repeater so that the information can be used thereby for
controlling the gain of an amplifier of the auxiliary repeater, and to the first interface
so that the information can be used by the control station to control the location of the
lift carin the lift shaft.



