1 Translation International Patent Application No: PCT/EP2007/007676
Ant enna coupler 5 The invention relates to an antenna coupler for testing a
transmtter and/or a receiver device, injparticular, a nobile telephone. 10

An ant ennaqggeQlhgkibs Used for testing a transmitter and/or a receiver
device, in partlcuﬁar a nobile tel ephone. The antenna coupler allows a
conpl ete fiIngerhastiongloPatkat AppillieatibapNene PCI¢ER2967/0076 H operti es of
the nobile telephone, in particular the antenna efficiency, are tested. 15
Moreover, in testing the nobile telephone, a plurality of properties and/or
paramet er sagthhe RBALLELL €l ephone are investigated, which can be roughly
subdivided 1nto tranSmtter tests and receiver tests. For exanple, in the
case of5a transmtter test, a measurement of the phase 20 error, the

frequency error, the power _and/or the spectrumis _inplenmented. In the case
of a receptRBniPESNLippr TekakpFetO BNt 2BFEHR2r £PER 18 e IRESGEEANITRe

coupl i ng 0£r%Hgm&E@@%%hg?graadéﬁfse&%rr BEFHYE" ﬁﬁvb%?cti%@l'a§,efaf ected via
an antenna elenment provided on the antenna coupler, wherein the coupling
factor, whmchiladteatphohhe ratio of the received power relative to the
overall transmtted power of the transmtter and/or receiver device, should
remai n as unchanged as possible in the event of 30 changes of position of

e TSRS AL RECL Sy, wde o5y, focaatengs saughecygle Ko
101 29 408aAkeceiver device, in particular, a mobile telephone. The
antenna coupler allows a complete final testing of the
mobile telephone, because radio properties of the mobile
telephone, in particular the antenna efficiency, are tested.
15 Moreover, in testing the mobile telephone, a plurality of
properties and/or parameters of the mobile telephone are
investigated, which can be roughly subdivided into
transmitter tests and receiver tests. For example, in the
case of a transmitter test, a measurement of the phase
20 error, the frequency error, the power and/or the spectrum is

implemented. In the case of a reception test, for example,

bit-error rates are measured.

The coupling of the transmitter and/or the receiver device

25 is effected via an antenna element provided on the antenna
coupler, wherein the coupling factor, which indicates the
ratio of the received power relative to the overall
transmitted power of the transmitter and/or receiver device,
should remain as unchanged as possible in the event of

30 changes of position of the transmitter and/or receiver
device. An antenna coupler of this kind is known from DE 101

29 408 Al.

However, the antenna coupler disclosed in DE 101 29 408 Al

35 has proved inadequate for testing a transmitter and/or



*35 has proved i nadequate for testing a transmtter and/or 2 receiver device
with an antenna arrangenent, which provides several antennas, operating in
a MMO (nultiple-in nmultiple- out) systeim in a Smart-Antenna system or

accordi ng n -Diversity . The_| ntjon _is [ re
based uponé$%€f% ?g%%ag$eE%%%@i%én%ggégggt%%ﬁ%ﬂg%%%¥gf,bagféhp%QGESEQ
particul ardewestdl abhttendiog, tesétHgiAgt fANSMMINGT (AOUL Opleetri meltdpleee,
whi ch has a conplex radiation characteristic and/or reception 10

char act er i @4 k. s¥#eetbhj rta nteEt TAN BeRR2veS B oPHi AGCPEIiRg FAVERAti on by

the featur af &'ﬁi&%%s%fﬁ¥ﬁ@ﬁ@@§ous further devel opnents formthe subject

matter of the d%penden ms relating 15 back to claimi1. In order to
test aStransmitter or receiver device providing a particularly conplex
radi ati on characteristic, and/or _reception characteristic, the antenna
coupl er cothf i EEeDiaR kY At NeRR ERRA R ERRNEROD WHR@ ORI &Chr PAnged on t he

ant enna 3$H§$ . C n i i ons p AsLihMity or
respectively dﬁ#%@?i%ﬁ§£%¢eﬂ§£i%%%é?%%ig¥$g§ﬁ g? ?%%tgﬁ?%%%gyeﬁgggh%%gof t he
ant enna caofigut eresireng oz | erdadredt te f f enéndt yréce spacedetfiice hewhmbeh, hbbe

antenna 25 coupler proyjdes a holding e|lenent for holding the transmtter
and/ or rec®i YIP RN L2ALAHECR rGhRFRE %¥1%Flcr%%§(9ﬁrrﬂ€985éops desi gned, in
parti qyl arsph &8, & Mopid £, tel ephone. 30 The advantages achieved with the
invention are, 1n particular, that properties of a transmtter and/or of a
recei ver device, which is operated in a M MO system and

The object named is achieved according to the invention by
the features of claim 1. Advantageous further developments
form the subject matter of the dependent claims relating

15 back to claim 1.

In order to test a transmitter or receiver device providing
a particularly complex radiation characteristic and/or
reception characteristic, the antenna coupler comprises

20 several antenna elements, which are arranged on the antenna
coupler in such a manner that directions of maximum
sensitivity or respectively directions of maximum radiation
of the antenna elements of the antenna coupler are
orientated differently in space. Furthermore, the antenna

25 coupler provides a holding element for holding the
transmitter and/or receiver device. The transmitter or
receiver device 1s designed, in particular, as a mobile

telephone.

30 The advantages achieved with the invention are, in
particular, that properties of a transmitter and/or of a
receliver device, which is operated in a MIMO system and
provides an antenna arrangement with several antennas
arranged, for example, in linear independence of one

35 another, can be analysed as a complete device (DUT) in a



provi des an antenna arrangenent with several antennas arranged, for
‘exanple, in linear independence of one 35 another, can be anal ysed as a
conplete device (DUT) in a 3 very reliable manner by neans of the antenna
coupler according to the invention. Mrgover, the antenna coupler according

to the 'nV§Q£¥OPei§ab§ SHéﬁﬁ% ) OﬁeéﬁétbﬁgtﬁetEﬂﬂéghBtSBuﬁﬂ%éor recei ver

device operated in a Snart- Ant OANA SySt 8M OF CacCor Ing to

Ant enna- Di zecsrdyngetbodheFuntbetirone, the antenna coupler according to the
invention 10 is designed for reception and/or transm ssion of
differently-polarised waves and is particularly suitable for testing a

{ransm 1 ciio POGUE, T ERE1 ¥REcARY] Cuptblchcladfgl 9Rofngs AvERRLLE Lgl ephone

or as a blue-toofh’ dévice. a different spatial orientation of the
d|rectﬁonssmitahhalﬁun1teatmngvatyraﬁsmmetantendéoeleeeauserrddwabeon
characteristics, of the transg1%ter for e of a .M MO tem can be

| e, S
anal ysed v&P§Tatedr 4R efySTRF Bt?P%ﬂsﬁy?EﬁgpofegFCB§dﬁ88n§° ¥E?he ant enna

coupl er acgREghfg-bHovyLhsi 2) hoYRRLL on. For the receiver test, the antenna
coupl er generates different radiation- dlagran1conf|gurat|ons by neans of

different spatial orientation of the directions of maxinum 25 radi ation of
t he antenng e] enent s. ng h_external _connecti antenna, coupl er,
= Be

th
Lhe el VB Pt ETT e e o R BANE Ao LB e enEaaEPy t i EReDARHERESGH!

sever glp diéfgégﬂénQHVESE'98éepﬂ@§ﬁehﬂd?86 di-bhenenkibgage can carry the
sanme or different signals. one beamcarries the 30 useful signal and

anot her cadlfé@r¢mblynp@la91eﬁdewsvgﬁaand ihepdrtécuilondlyl pussbbdei for

reception QéségﬁguseégénstQQEr and/or receiver device, which is

designed as a mobile telephone or as a blue-~tooth device.

15 With a different spatial orientation of the directions of
maximum sensitivity of the antenna elements, radiation
characteristics of the transmitter, for example, of a MIMO
system, can be analysed very accurately for the transmitter
test by means of the antenna coupler according to the

20 invention.

For the receiver test, the antenna coupler generates
different radiation-diagram configurations by means of
different spatial orientation of the directions of maximum

25 radiation of the antenna elements. Through external
connection of the antenna coupler, the receiver device can
be irradiated simultaneously with beams from several
different directions, wherein the different beams can carry
the same or different signals. If one beam carries the

30 useful signal and another carries the interference signal,
the directionally-selective reception of the useful signal
in combination with the directionally-selective suppression
of the interference signal can be tested. The
differentiation of useful signals from different beams is

35 the essence of a MIMO system and can be represented by this



‘in conbination with the directionally-selective suppression of the
interference signal can be tested. The differentiation of useful signals
fromdifferent beans is 35 the essence gf a M MO system and can be

represented by this 4 _antepna coupler. That is to say, an.antenna,coupler
e rmeratd Sodal S0 BR SRRt Grsev natns arboRBaT FRAPLEL: AL CPEGorver

properti esy g §ﬁ§§@££§n§$tr§ﬁfﬁtiﬁé PEppestigeatra8stebienbast exanpl e shows,
it is also neaningful for receiver 5 and protocol testing of a M MO

transmitterécetedyvapropdccbesi amdt divaet adraht ageeptidevproprehtieseonasor
nor e of tgﬁ aﬂéenna elﬁfents are O{ient%%ed mﬁth.th? gi%ection of _maxi mum
sensi tivity'an o THER ?e%??%ﬁfo* mbXi froff 18°FAUPat Fon  Pact RGSt 8War ds t he
transnist t esn@netSf ok STt ¥SEingleyt c8. MTIME BPhRBMAL ebepaLsigan,expediently be
orientated independently of one another. For this purpose, the antenna

coupler preferably provides an orientation device. 15 In one expedi ent
further dg%elo nent,. the %owgr transnittﬁ% iron1tge ant enna_el enents can be
adj ust ed EPRPEEEIY B TR IRIHERRRCRT HERELPREGHGh PREIPAG™CAECSFding to
one advant @geoust dnid helefieves OpFENdri éReaOd ant EANBhel areaLSigheogach
positioned on the antenna coupler at an appropriate spacing distance from

t he transridxipum ssepoitinbty ceridfer deeidereoependeft magdmumhe pur pose of

t he tq@t, Hgs.spacin% digta@ce 35 Qﬁtmgen t he %ransnitégr gndﬁgr t he

recei ver device and one “or-Abtedr - the 5%?%%%5 %Feﬁ%ﬁ{ of “th&"&ht enna
coupler isdewide., (Te@rant&ht) Olemathtsptes kpddidhslianbef beidhravharein 2,
corresponds to the wavel ength of the wave received or respectively radiated

by the respedepsedenitnnal cpeereaotizor. For this purpose, the antenna
coupler preferably provides an orientation device.

15 In one expedient further development, the power transmitted
from the antenna elements can be adjusted separately at each

antenna element through feeding.

According to one advantageous further development, the
20 antenna elements are each positioned on the antenna coupler
at an appropriate spacing distance from the transmitter

and/or the receiver device.

Dependent upon the purpose of the test, the spacing distance
25 between the transmitter and/or the receiver device and one
or more of the antenna elements of the antenna coupler is

A/4, (near field) or multiples of A (distant field), wherein

A corresponds to the wavelength of the wave received or

respectively radiated by the respective antenna element.
30

According to one advantageous development, several antenna

elements of the antenna coupler are provided on coordinate

axes of a coordinate system, wherein the transmitter and/or



Accordi ng to one advant ageous devel opnent, several antenna elenents of the
antenna coupl er are provided on coordinate axes of a coordinate system
wherein the transmtter and/or 5 receivegr device is expediently arranged at
the coordinate._ origin. According to one advant ageous %frther evel opnent,
the 5 coor HPRSTESAxHEVARPeRd PRPHAGPERYoBRAFamaT Foalod TFaTne
anot her, sgrihap_ the coordinate systemis a Cartesian coordinate system
For a particularly accurate analysis of the radiation 10 characteristic
and/or the reception characteristic of the transmtter and/ or receiver

both in the positive

devi ce, an, antenna elenent I ovi ded respecti vel

coor di nat RERPEIBer BT B anueRr8gePRS, FETRESH: o adBi i e <
directipn cedréihgateordbBatataxasiaf ahheréaonenaat aasyeirePe1b® iAGCaHing to
one advant ageous enbodi ment, the antenna el énents of the antenna coupler

are di sposedeaanebhasrssof thah Sbeakedirdanakigesgisterhd st vafsritesdanand/ or
receiver devige is ex egiently di sposed at the centre point of the 20
octahedron?ogféb?ﬁfﬁgsga olie advant ageous enbodi nent, the antenna el enents
of the antenna coupler are designed as rod antennas, as |oop antennas, as
Yagi antennas or in a mxed 25 manner as rod antennas, Yagi antennas and

| oop ant enh@l.a Parbheudkpéli agcutratehapadgdadopiethe thelattioma el enent

desig a na_|i u ant.i b% f i_rcular- .rin ape and is
ces ST, P gabPORETEL STyl o R L AT LYo R L0 S
m ni num possihkeispael Agddbst aeeeiver peefieeabby phevnged shemeren itshe
feedpoint at a feeder end of _ ‘

provided respectively both in the positive coordinate-—axis

direction and also in the negative coordinate-axis direction

on the coordinate axes of the coordinate system.

15

According to one advantageous embodiment, the antenna

elements of the antenna coupler are disposed at corners of

an octahedron, wherein the transmitter and/or receiver

device is expediently disposed at the centre point of the

20  octahedron.

According to one advantageous embodiment, the antenna
elements of the antenna coupler are designed as rod
antennas, as loop antennas, as Yagi antennas or in a mixed

25 manner as rod antennas, Yagli antennas and loop antennas.

In one expedient further development, the antenna element
designed as a loop antenna is substantially of a circular-
ring shape and is expediently designed as a substantially-
30 closed loop, wherein a minimum-possible spacing distance is
preferably provided between the feedpoint at a feeder end of
the loop and a loop end disposed opposite to the feeder end
of the loop. The antenna element designed as a loop element
expediently comprises an outer conductor and an inner

35 conductor, which is preferably guided outwards from the



the loop and a | oop end di sposed opposite to the feeder end of the |oop.
The antenna el enent designed as a | oop el enent expediently conprises an
outer conductor and an inner 35 conductog, which is preferably guided

Coop anal BECP ERACHESPEn <67 KC T RaaRR R HrEp SRt EaE (O 10 RPN at t or

and i s expedd¢st! yncenseetgdohootthéheutiebp epddddlsplosddl apposite to
eIectricaIIK-conductive manner. According to 5 one advantageous enbodi nent,
t he ant ennhhe| éabherdeBfghedespedicpsdy &RNESFASTs tiveltdepPUd ol der, for

exanpl e, F’EQSﬁ?EtoIefthognt ﬁ‘i%@’t?'&BQ1&&88%@1@&%%%%3&}5.;rz\tcf&%rrdi%" aprrent,

the 10 circuntéerénce o e antenna el enent désigne oop "ant enna
corresgondsnsubdtrantagkbyst embbeinean, watiel anghnd elfendche e gndi afed
and/ or received via the antenna elenent. 15 The pol arisation direction of
the waves RadPaPednhfBnar isrbeéfvby ByheoRdeznt &ofa cxcddfr Fesieydd as a

| oop anten@gfl%ﬁ expedi ently adjustable. For this purpose, the antenna

el enent is prefefably mounted in a rotatable nmanner about a central axis,
which is orientated perpendicular to a plane 20 formed by the loop. In an
expedi ent further devel opnent, the antenna el enent designed as a |oop

ant enna i sPBFPEALRTH? RPEh2FERBEBABEUFO TULhESLr SRYHILOPERMNd/ e t he

recei vy deyieenPEebREahY RRePLAYLARG 8 chiRcCRULdnAte iR the

coordi nate system 1n suc manhner that the centr axi's of the | oop

antenna igsnédehREt edrteuphaast BEpEEAASALN LGN taneher meaeehMele 1¢R e [N an
advant ageous further devel opnent, the connéctions 30 between the respective

ant enna el efrenhe wévehsagdhesadaand/or received via the antenna

glement.

15 The polarisation direction of the waves radiated and/or
received by the antenna element designed as a loop antenna
is expediently adjustable. For this purpose, the antenna
element is preferably mounted in a rotatable manner about a
central axis, which is orientated perpendicular to a plane

20 formed by the loop.

In an expedient further development, the antenna element
designed as a loop antenna is orientated, with reference to
the transmitter and/or the receiver device preferably

25 provided at the coordinate origin of the coordinate system,
in such a manner that the central axis of the loop antenna

1s directed towards the transmitter and/or receiver device.

In an advantageous further development, the connections
30 between the respective antenna elements of the antenna
coupler and the external contact of the antenna coupler of

the same electrical length, is known to the user.



coupler and the external contact of the antenna coupler of the sane
electrical length, is known to the user. 7 In order to fix the transmtter
and/ or receiver device to the holding elenent, the hol ding el enent

preferably pravides, afas i 1.GE. i it t he
i nvention %Beg\ég%?aitr?eél?{ntt%%r g%taglr%\ﬂd'g:ftéeﬁS all?ge/?v%/] x%%e%@%%gr%eé 3&% he

drawi ngs. the hdladngoelamenas fubdld owsdingwlenkreh@yse Solayit ikeddides

| ongi tudi nal section 10 t hrough an antenna coupler with antenna el enents
desi gned ad F8§H<BAPENASYi&®d a transnmitter and/or receiver device designed
as a nobile telephone; 15 Figure 2 shows schematically a plan view of an
antenna coupler with antenna el enents designed as | oop antennas and a

transniit eExanglaryr emodémeties oF thesiigReth@domnm ambidp islmphane; 20
Figure 3 shows schematically a plan view of an antenna coupler with antenna
el enents dE5PGHEd d6tpdd PeAC¥nWAENaR@TenanEes Fa ttde SHPYBMIecdiifer device

desi gned aargwggﬁglgrEeE%pQ%ﬂqbw%nd 25 Figure 4 shows schematically a plan
view of an antenfa coupler W th antenna el ements designed as Yagi antennas

and a transmitter and/or receiver device designed as a nobile tel ephone. 30

Mut ual | y- correspondi ng conponents are indicaied with, identical reference
nunbers” i nFABPTEhe dr aWRRYS. SERGHRELIFashEWR sEREMEYALRPLY SECEAREI t udi nal

sectiofy through an a“EﬁP&@gﬁogﬁgﬁﬁt@nEQrcBﬁé&E?gwﬁtﬁoghk%PSE'%EE&@%té 35

designed as the transmtter an r recelver device, whic
designed as loop antennas and a transmitter

and/or receiver device designed as a mobile

telephone;

15 Figure 2 shows schematically a plan'vieW‘of an antenna
coupler with antenna elements designed as loop
antennas and a transmitter and/or receiver device

designed as a mobile telephone;

20 Figure 3 shows schematically a plan view of an antenna
coupler with antenna elements designed as rod
antennas and a transmitter and/or receiver device

designed as a mobile telephone; and

25 Figure 4 shows schematically a plan view of an antenna
coupler with antenna elements designed as Yagi
antennas and a transmitter and/or receiver device

designed as a mobile telephone.

30 Mutually-corresponding components are indicated with

identical reference numbers in all the drawings.

Figure 1 shows schematically a longitudinal section through
an antenna coupler 2 for testing a mobile telephone 4

35 designed as the transmitter and/or receiver device, which is



8 held on a holding elenment 6 and fixed to a fastening device 8. In the
exenpl ary enbodi nent according to Figure 1, the antenna coupler 2 conprises
three antenna el enents 91, 92, 93 designed as |oop antennas 10, 12, 14. 5
Each | oop antenna 10, 12, 14 provides an®i nner conduct or 16, 18, 20 narked
in Figure Behfdt aAnbaokeadingeslamgntsgr aodndiingd the a Aaeteadadudeatices, 20,

22, an outgr n t ; , whatch iel t i r..cqondygtor 16,
18, 20. Thg'oﬁﬁe?H§Og%gﬁ &8?§re?§?déﬂ?hﬁea§%8 8§§§ RﬁéEﬂﬁﬁgF Londtis or 16,
18, 20 inahbennangeupdérazcybinpdisesl thaskengntAntiaeledeents W1i,cl92,i s not
illustrated_ in Figure 1, is preferably provided between the inner conductor
16, 18, 20%andechensdt af leerdapteprnasg, 184, 126. 1fhe | oop antenna 10, 12, 14
is formed 15 substantially as a spatially-closed | oop, wherein a m ni num
possi bl'e spaci ng di stance 36, 38 is provided between the feedpoint 28, 30,

visi bl e i nEktgulecp antgnna Lbe haopliaprernidet2anldnnalr acheedeiorend of the
| oop and a |OO£ end 32, 34 disposed QEEOSite to_the latter. At the |oop end
32, 20 34 &P/t AR maspedniBnRagere 14WitRebrpkep ddn@scedd 18urrPuUngHdidect s

outwards f » u char , . el r 0r,518,,420 i s
gui ded in %ﬁg]%gg?gnEgﬁdggggFeggbogﬁf §28,£goog?%?hgoﬁg% g%&égg'o 4t’he | oop
onto the oRégrwhtohdshieidsnthedénnee eshdbkitsh am,ell8¢t RidcalTheomiaelr 25

bet ween. the i nner conductor 18, 20_and the outer conductor 24, 26. The | oop
ant ennd 10$0R9UCHAr| &2 ny éfer 4Bl §RREPESBY LRehdNBEE CREAUCTCEstCat dd /i ¥UFi gure

5 oot siheingl ablioboge anksmon:d0ai0pedinglsoat el hig s 10,
which is is not illustrated in Figure 1, is preferably provided
between the inner conductor 16, 18, 20 and the outer
conductor 22, 24, 26. The loop antenna 10, 12, 14 is formed
15 substantially as a spatially-closed loop, wherein a minimum
possible spacing distance 36, 38 is provided between the
feedpoint 28, 30, visible in Figure 1 only on the loop
antenna 12, 14, at a feeder end of the loop and a loop end
32, 34 disposed opposite to the latter. At the loop end 32,
20 34 of the loop antenna 12, 14, the inner conductor 18, 20
projects outwards from the outer conductor 22, 26. The inner
conductor 18, 20 is guided in the region of the feedpoint
28, 30 at the feeder end of the loop onto the outer
conductor in order to establish an electrical contact

25 Dbetween the inner conductor 18, 20 and the outer conductor

24, 26.

The loop antenna 10, 12, 14 is preferably held by a holder
not illustrated in Figure 1. By rotation of the loop antenna
30 10, 12, 14 about a central axis 40 disposed perpendicular to
a plane formed by the loop of the loop antenna 10, which is
marked in Figure 1 only for the loop antenna 10, the
polarisation direction of waves radiated from the loop

antenna 10, 12, 14 are variable and/or waves of different



marked in Figure 1 only for the |oop antenna 10, the polarisation direction
of waves radiated fromthe |loop antenna 10, 12, 14 are vari abl e and/or
waves of different 9 polarisation can bg detected via the | oop antenna 10,

12, 14. T?&lé???a@?éﬁ”@éﬁ 681dé€ef%§da(&32@fxg gBBﬁLSﬂtéﬁnﬁr‘l@gt gna 5 base

42, which 7s connec via a signa I ne asurenent "and“¢ontro
arrangenent446. In order to achieve an advantageous radi ation characteristic
and/ or reception characteristic, the circunference of the 10 | oop antennas
10, 12, 14 corresponds substantially in each case to the nmean wavel ength X

of the wawv L.ch di gt eg,or 1 pespect.L uel Y p
antennas 1 ,e %@éﬁlaa£§%n%ﬁeigfeg%fi%glggﬁdgﬁégné?ﬁgﬁggnggngﬁt%Hgfhgﬁ
el ectriscalbaséel?, rediaheflsf conmantadt ehaaaasigngéntdhe5@4otot he nmobil e

t el ephone 4 can be neasured in a particularl¥ accurate nmanner with an
ar r angemerffedFUERDeR G| 281t BARET 8l eAERERIGIMERT APrecti ons of maxi mum
radi ati on and/ or directions of maxinmum 20 sensitivity orientated differently
in space, which is shown in the exenplary enbodi nent according to Figure 1
wi th threelnantéenatel enenésedesi gdednhsgkoup amtléanasnl@hatractedistic
Mor eover, in hge case of the antenna,elenen%ﬁﬁdesi as 25 | og ant ennas

1

ne
10, 12, 14P94RE CEGRPPRECR aChoF 2B6PheSh e thPoBRARIGRASEC20011 5014 and
the angennpods’ gigedray 50, 1341 el BoRKbEESNALOLLBKRIRLEa1IEYErAL A eNnas

for the realisation of a systemin e nobile telep is

subst ant i atd¥e i felepeadesin ofiatrBEepheRi ReogeonBt wh¢eppSivhien 3Beof the
antenna arrangenent 50 relative to the |oop antennas 10, 12, 14, so that a
spati al | y-2@¢iatee adjretpeativelyheeceived by the loop antennas 10,

12, 14.

15 The electrical and magnetic components of an electrical
field radiated from an antenna arrangement 50 of the mobile
- telephone 4 can be measured in a particularly accurate
manner with an arrangement of several antenna elements with
directions of maximum radiation and/or directions of maximum
20 sensitivity orientated differently in space, which is shown
in the exemplary embodiment according to Figure 1 with three

antenna elements designed as loop antennas 10, 12, 14.

Moreover, in the case of the antenna elements designed as
25 loop antennas 10, 12, 14, the coupling factor between the
loop antennas 10, 12, 14 and the antenna arrangement 50,
which provides, for example, several antennas for the
realisation of a MIMO system in the mobile telephone, is
substantially independent of the precise geometric position
30 of the antenna arrangement 50 relative to the loop antennas
10, 12, 14, so that a spatially-accurate adjustment of the
mobile telephone 4 comprising the antenna arrangement 50 on

the antenna coupler 2 is not required.



‘mobi | e tel ephone 4 conprising the antenna arrangenent 50 on the antenna
coupler 2 is not required. 10 Figure 2 shows a schenmatic plan view of the
antenna coupler 2 in a further exenplagﬁ enbodi ment. Antenna el enents

desi gned ; nt.ennas_10,, 12, 14, 54, 56_.a arranged substantially
at the co?ﬁ%%@ggffa%ﬁ%% a%e%?%%WaE@°5P3%9 E%éVI?Esiggt?BﬁeBgatﬁgugiFﬁhedral

arrangenment f 4 heurtnop @ptmpNasy 10nbddindd: . 58ntEAnabEiementdi nate axes x,
y, z of a Cartesian coordinate systemare shown by dotted lines in Figure

2. The | oofeaigremass 1boon2antennagg 164, 186 dfe S5poshbdi ohédasa the

coordi nat e es x in.n tiy nd 1 so i 0Si t] ordi pat e-axi s
oot on 2 EnaTady Yonfeddnl SRRy HE B8 OrfLie, oF BRSLELARLGESRC O T L5
54, 565 disposedi PRIPErst Coth abf t Ohdl aseshéQratdabyahgenenef oEhenkoop

antennas 10, 12, 14, 52, 54, 56, extend along the coordinate axes x, y, z
and i nt er k3P ANEERRF dl Pat B2 oridi n558, 24t 16, whPekRdiRatADBRPE Kel Bphone 4

R T vl R T

the |atteinantguse therehoreomptantenhbhe 10, Figuresd 2. 520 Eaghskogpeant enna
10, 12, 14, 52, 54, 56 is arranged substantially at a spacing distance X/ 4
rel ative tRPIHelonRDi PR the opporinatEaxperfor¥, Ehén| Begahhvenpsd 10, 12,

14, 5 54 j t . nna. base 4 j i | i nes 48,
ani oh Qacr iov b PhLE S0 ot B LG AR 2 FEnEer Y08, RERETH Bl
schemati c @irattral eak®@d 4hecfintleanbBospuPhesnnsWioh 1Pfetdantepnadel egpnt s
designed, in a further exenplary enbodi nent, as rod antennas 60, 62, 64 and
one 30 trdhsTRIE RETPIRAH bR T ko deifRes dErgeddlEslaorebPfethe loop

antennas 10, 12, 14, 52, 54, 56, extend along the coordinate
axes X, y, z and intersect at a coordinate origin 58, at

15 which the mobile telephone 4 is positioned. In the exemplary
embodiment shown in Figure 2, the antenﬁa arrangement of the
mobile telephone 4 is designed to be integrated within the

latter and is therefore not visible in Figure 2.

20 Each loop antenna 10, 12, 14, 52, 54, 56 is arranged
substantially at a spacing distance A/4 relative to the
mobile telephone 4. Furthermore, the loop antennas 10, 12,
14, 52, 54, 56 are guided to the antenna base 42 via
connecting lines 48, which each provide the same electrical

25 length.

Figure 3 shows a schematic plan view of the antenna coupler
2 with three antenna elements designed, in a further
exemplary embodiment, as rod antennas 60, 62, 64 and one

30 transmitter and/or receiver device designed as a mobile
telephone 4. The mobile telephone 4 is held in the holding
element 6 and contains an integrated antenna arrangement,

which is not visible in Figure 3.



't el ephone 4. The nobile tel ephone 4 is held in the holding elenent 6 and
contains an integrated antenna arrangenent, which is not visible in Figure
3. 11 The antenna el enents designed asirod antennas 60, 62, 64 are

orientate t e j se_axi ogdn~of ot he,r
ant enna GSTM% Qn%gﬁ?%wgﬁggé%ﬁg %%g?ﬁég?e?%pﬁgﬁeghtggggﬁt?8ﬁe82ét%#hgge

coordi nat eopiegticed, whtld the deéspettons brahswaxspuaxiadbdt ths, robi off are
indicated with dotted lines_ in Figure 3, extend alongﬁthe coordinate axes

X, y, z ofthferotARenad é%oré?na & E?‘Q?éﬁf* the wphdlRgtalsPhRESs dbet ween
the nobi | f})%\ﬁ@%ﬁ?ﬁl@%‘ﬁea’f £Re p@é&l: %&gﬁnsbheaﬁat ggaag%%gee%gﬁ‘nt

integrate atter, eac 0 anfenna 4" correspond
wi th one ambuhmx1mwmiEmelasubﬁtamhlahlaréﬂAndicahednwanhwdwetedgﬂhneb t he

waves transnltted and/ or received by the rod,antenna 60, 62, 64. . The rod
ant ennas 68} BXURY %reeﬁﬁ?ﬂﬁda¥6n9 %h%nF%ﬂﬁQlBQE% §8eFXyi ¥r cEnRéct iRy

lines 48, d%%&@sfsﬁh poyifectheyseor. Pheckphbahol BIGtnCELIUEE AopNOVS a

schemati c an vi ew o e anten a couple ree antenna el enents
desi gned, theemdbwl@eteﬂ@phanapﬂarynepbndnuamar,abevagenanhenaaseﬁﬁa 68, 70

and the transmtter apd/or receiver device desi ned as a _npbil t el ephone
4. The nnb??%@?%ﬁ%%%%nhnﬁeggaﬁﬁgdw?ﬁh%ﬁethﬁlg?ﬁ@ rel@ﬁgn?aggaﬁagcontains an

i nt egryat edaﬁ{% aG@rré‘?ge@En&orré‘@%aSHd'v%:LEHtoMbS!aHBEhIaB Eh@ULge4. 25 As in
t he case of e exenpl ary enbodi ment according to Figure 3, the Yagi

ant ennas 6&ub$Bant’lalhy thed exenpharyeaenbode bengtaceor dhagwhoeki gure 4 are
provi ded on coordinate axes x, y, z of the Cartesian coordinate systemwth
t he transmitted and/or recéived by the rod antenna 60, 62, 64.

The rod antennas 60, 62, 64 are guided to the antenna base
15 42 via connecting lines 48, which each provide the same

electrical length.

Figure 4 shows a schematic plan view of the antenna coupler
2 with three antenna elements designed, in a further

20 exemplary embodiment, as Yagl antennas 66, 68, 70 and the
transmitter and/or receiver device designed as a mobile
telephone 4. The mobile telephone 4 is held in the holding
element 6 and contains an integrated antenna arrangement,
which is not visible in Figure 4.

25
As in the case of the exemplary embodiment according to
Figure 3, the Yagi antennas 66, 68, 70 in the exemplary
embodiment according to Figure 4 are provided on coordinate
axes X, y, z of the Cartesian coordinate system with the

30 mobile telephone 4 disposed at the coordinate origin 58 and
each provide the same spacing distance relative toc the
mobile telephcone 4. In this context, the main lobes 72, 74,
76 of the Yagi antennas 66, 68, 70 each point in the
direction towards the mobile telephone 4.

35



30 nobil e tel ephone 4 disposed at the coordinate origin 58 and each provide
the sane spacing distance relative to the nobile telephone 4. In this
context, the main | obes 72, 74, 76 of the Yagi antennas 66, 68, 70 each
point in the direction towards the robilZe t el ephone 4. 35 12 The Yagi

ant ennas GBbe6Bagioaatengmsdéﬂ, 681héOaarengaidadeto42heiantennecbbﬁg l i nes
48, which E?C rOV|de ﬁhe sg ctr ca Iength 9, bnvention IS not
restricted tHeCRRRRPEAPY h%%ﬁl htw tFuserit BgoVide 5 £i €8"&r, not the
antenna- el eneptridsl angegent s of the antenna coupl er shomn in the exenplary
enbodi nents and the transmtter and/or receiver device designed as the

nobi | e telephone Under sone circunstances, 10 the antenna el enents can al so

be dis ble al o t he x - pr.z-axis o[, my_be rotata about an
oxi 5 bt perf cirarEieh e har b PhiFuBY frotpdarurieiasc FRBEATaRH e "and
present ed i &Eersead ngs ?@ﬁtb@uﬁ@ﬁblﬂgg vhéhafbenagotNemnends required. 15
13 dains 1. Antenna coupler for testing a transmtter and/or 5 receiver

devi ce (4)arrangementslaf, the nehteentetephbae Sbayn wnt hhea ﬁaemp&grelenent
ant enna

(6) for the tr nsnl fer_or, . receiver. g vice sever
S brents. (GEbAERINGS g paf et Ehi LFEEGEn i Src ket R RorREE T he
dlrectlonSd@él@ﬁédny§1t@@lﬁébpneOtelgpﬁ@ﬁélvehaeiossmée@it@ﬁﬁsaﬁnaaélwum
senS|t|V|tg of the antenna elenents (91, 92, 93) are orientated dlfferently
he antenna elements can also be dlsplaceable along the x-,

y—- or z-axlis or may be rotatable about an axis perpendicular

to the latter. All of the features described above and

presented in the drawings can be combined with one another

as required.

15



relative to one another in space. 2. Antenna coupler according to claima1,
15 characterised in that one or nore of the antenna el enents are orientated
with directions of maxi mum sensitivity and/or di rections of nmaxi mum
radiation in the direction towards thelBransnmitter and/or receiver device.
20 3. Antenna coupler according to claim1 or 2, characterised in that the
orientati aof the direction of maxi numradi ation and/or the direction of
maxi num s MYity for every 25 antenna el enent (91-93) is separately
adj ustable. 4. Antenna coupler according to any one of clains 1 to 3,
characterised in that the power radiated fromthe antenna el enents (91-93)
30 i s sepdr.at el pPnagjnonst aiolug lfeor feeccrt@ttiewmaa é:lmramit(@em arg/0®3). 5.

Ant enng coupl er accqrdin ne of cI lto characteri,sed in
that 13 “Uhe. antannd iare METEe Y d35%) e AR ISUAR e it MGG RISl o
di stances relativg tQiihe af HNITHY &1 ARHO(6)F & M8e A8V Ehilther HH.
Ant enna coupl er accordlng to any one of clalns 1 to5 characterised in

that the spaci ngediedtvanceleydioseemd hd thesypotsiiade st e ledreamere  (Bl- 93)
and the transm nd/or ceiver_ _devic 4) subst anti al.l 4
wherein ? correéédng 70" lhd“:?‘né‘ ﬁeﬁﬁﬁé\?@dgﬁé\ r?“cﬁ?“ t%é“%%ké%tei)%'é%l by or
radiated from t e raRi-aRng QJfeMimum radiation or respectively
10 directions of maximum sensitivity of the antenna
elements (91, 92, 93) are orientated differently

relative to one another in space.

2. Antenna coupler according to claim 1,
15 characterised in that
one or more of the antenna elements are orientated
with directions of maximum sensitivity and/or
directions of maximum radiation in the direction
towards the transmitter and/or receiver device.
20
3. Antenna coupler according to claim 1 or 2,
characterised in that
the orientation of the direction of maximum radiation
and/or the direction of maximum sensitivity for every

25 antenna element (91-93) is separately adjustable.

4. Antenné coupler according to any one of claims 1 to 3,
characterised in that
the power radiated from the antenna elements (91-93)
30 is separately adjustable for each antenna element (91,

92, 93).

5. Antenna coupler according to any one of claims 1 to 4,

characterised in that



7. Antenna coupler according to any one of clains 1 to 6, characterised in
that, 15 in each case, one antenna elenent is disposed on a coordinate axis
(x, y, z) of a coordinate system wherein the transmtter and/or receiver
device (4) is positioned at a coor di nat-é4 origin (58) of the coordinate
system of the hdélh$ mptararemlg@nt 0o Bl-Fht erara outiplies pesbtdmedtatcl aim

7, characterised i.n.that. the coordinate axes ( V.. 2z) are orientated in an
or t hogonal manner ea\baltq \%lﬁ o oTe %#aﬁcév 'etichiqi? h%ra%%mc%‘b?]ai %%‘%Zogyst em
9. Antenna couplRiceaGear Hdtided yaim7 or 8, characterised in that an

antenna el ement (10, 52; 12, 54; 14, 56) is 30 provided on one of the
coordi nate axes (x, y, z) i each case in the positive coordi nate-axis

n
direction - and/ qr_ . n _the negative coor.di nate-axis diregction. nt enna
coupl e ac60‘or di %’é’t[edmaanf Ooq@%orf acqcacfrr%lrﬁ %oo gy ﬁech%# a%f%rrf'%g}d ﬁ% hat 15
t he antenna el eghiradidridddigecdadstantially at corners of an
oct ahedron, wherein the holding elenent (6) positions the transmtter

and/ or receiver tdevisgacing ditstadnee dtiwegivitie oresprcbctammromas 11.
Ant enna coupl er _accor.di ng,{_g,-any..o of .clains. 1l t h terised in
that the ant ennaeal(ﬁ &?gcnt@laﬁbeﬁdeasr}&g.'ﬁcehae :fsr ‘—71;;}105(3[E la‘::;"tee"‘gr)lnaarisL(Q/(%%,'élééa(gl‘?é£
device (4) is substantially A/4, wherein A corresponds
10 to the mean wavelength of the waves received by or

radiated from the antenna element.

7. Antenna coupler according to any one of claims 1 to 6,
characterised in that,

15 in each case, one antenna element is disposed on a
coordinate axis (x, vy, z)}) of a coordinate system,
wherein the transmitter and/or receiver device (4) is
positioned at a coordinate origin (58) of the

coordinate system of the holding element (6).

20
8. Antenna coupler according to claim 7,
characterised in that
the coordinate axes (X, y, z) are orientated in an
orthogonal manner relative to one another within the
25 coordinate system.
9. Antenna qoupler according to claim 7 or 8,
characterised in that
an antenna element (10, 52; 12, 54; 14, 56) is
30 provided on one of the coordinate axes (x, y, z}) in

each case in the positive coordinate-axis direction

and/or in the negative coordinate-axis direction.

10. Antenna coupler according to any one of claims 1 to 9,

35 characterised in that



10 62, 64) and/or as Yagi antennas (66, 68, 70) and/or as |oop antennas
(10, 12, 14, 52, 54, 56). 12. Antenna coupler according to claim11,
characterised in that 15 a | oop of the antenna el enent designed as a | oop
antenna (10, 12,_,14, 52. 54, .56) is forned_ _substantially.in.the shape of a
lroular ting. TBE AREERRS EORBEEE s, AERGTLE AR ARt 1T LR acter | sed
in that a circugbenepgeodf ahheckasrdebnt henareamnanel ermadingesiagnret as a

| oop antenna (10, 12, 14, 52, 54, 56) corresponds substantially to the mean

wavel ength X of (6 hpogdtdonpsesbeyédapsnisspacainddloy wadicdver Weyide 25
antenna el enent . ,14, . Apfen pler_according t e of clainms 11 to
13, characteriséé}iﬁttﬁég §§n§?%|§§§p%o%§ gh%eﬁﬁgaﬁgéggﬁ? desi gned as a | oop
el eners (10, 12, 14, 52, 54, 56) is nounted in a rotatable nmanner about a
central axis (40), which is_ orientated perpendicular to a plane fornmed by a
| oop of the | oBptannanfauriler erecadingt fenenyt cael®f sdiadmssdt iteh
direction of waygs radi ated and/or received via the antenna el enment. 15.

Ant enna coupl er "atcording to claim14, 5 characterised in that at |east one
antenna el enment cHazhgtedisedainhoghatantenna (10, 12, 14, 52, 54, 56) is
orientated with reference to the transmtter and/or receiver device (4),
positi oned by tRBeh8n8PRGcréRBANLEGRTEt degdygned as rod antennas (60,

10 62, 64) and/or as Yagi antennas (66, 68, 70) and/or as
loop antennas (10, 12, 14, 52, 54, 56).

12. Antenna coupler according to claim 11,
characterised in that
15 a loop of the antenna element designed as a loop
antenna (10, 12, 14, 52, 54, 56) is formed

substantially in the shape of a circular ring.

13. Antenna coupler according to claim 12,
20 characterised in that
a circumference of the loop of the antenna element
designed as a loop antenna (10, 12, 14, 52, 54, 56)
corresponds substantially to the mean wavelength A of
the waves recelved or respectively radiated via the

25 antenna element,

14. Antenna coupler according to any one of claims 11 to
13,
characterised in that
30 at least one antenna element designed as a loop
element (10, 12, 14, 52, 54, 56) is mounted in a
rotatable manner about a central axis (40), which is
orientated perpendicular to a plane formed by a loop

of the loop antenna, for the adjustment of a



10 coordinate origin (58) of the coordinate systemin such a manner that
the central axis (40) of the loop antenna (10, 12, 14, 52, 54, 56) extends
al ong one of the coordinate axes (x, y, z) of the coordinate system 15

16. Antenna coupl er accordlng to any onggf clains 1 to characteri sed
in that each co ié‘r“r‘ § 84 cDELYeSP @axfn%d Q4L %Banﬁ%ﬁ 20 provi ded
on each of the nten ements and an antenna ase E e antenna

coupler (2) provnemﬁnvémevsanEhel@mtemnalelemgnh 17. Antenna coupl er
according to any one of clainms 1 to 25 16, characterised in that the
hol di ng el ement (6) provides a fastening device (8) for fixing the

transm ttefsand/Ql L6EL1 Qip A8V £€cording to claim 14,

5 characterised in that
at least one antenna element designed as a loop
antenna (10, 12, 14, 52, 54, 56) is orientated with
reference to the transmitter and/or receiver device
(4), positioned by the holding element (6) at the

10 coordinate origin (58) of the coordinate system in
such a manner that the central axis (40) of the loop
antenna (10, 12, 14, 52, 54, 56) extends along one of

the coordinate axes (x, y, z) of the coordinate

system.
15
16. Antenna coupler according to any one of claims 1 to
15,
characterised in that
each connecting line (48) between a feedpoint (28, 30)
20 provided on each of the antenna elements and an
antenna base (42) of the antenna coupler (2) provides
the same electrical length.
17. Antenna coupler according to any one of claims 1 to
25 16,

characterised in that
the holding element (6) provides a fastening device

(8) for fixing the transmitter and/or receiver device.



