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TESTI NG DEVI CE 5 : BACKGRCIJND OF THE | NVE
Field of the Invention The invention relates to a testing
device used for testing a radi o conmuni cation 1 termnal (radio
termnal). Mre specifically, the invention relates to an inproved radio

10 terminal testing M&W&Bﬁmﬁ PEVICE AND (BLECTRIQAL WAVE

el ectrical wave envi_r onnent and to an el ectrical wave environment
testing apparatus for FH’XIIT‘WTES G ABPARNEYS FOR THIZ RADIQ TERMINAL
Description of the Prior Art illystrates a
conventional radio term nal testl ng dew@@?%

prelimnary technical report of The Institute of El ectronl cs, Information
and Conmuni cati on Engi neers, 1997, B-1-6, "The Method for
Constructing asField Si M@KGRWNEW'MMM@N e Radio
Termnals". In FIG 17, a signalling tester 401 simul ates a base

station, an electrical wave absorber 409 covers one side of the 20
i nsi de surface of a nmeasuring bhox 408, a distributer 402 is connected to

the signalling Field of thedpventiony1 and di stributes an out put of the
signaling tester 401 to ,jhase- hlf rs 403, hase-shifters, 403
shift the phases of the SIgREPEoRS P?'F%S’:‘F&f‘ﬁ‘@”d&sg‘ﬁ"r a13¢j9 communication
Each anplifier 406 gnpl i f&n: b .
phase-shifter 403. Al(}aﬂﬁ g&léigit&ghhglg& grréels%gg%}éc RIS yradm

connected to tige anginihildstn loemeaém B%'éﬁ’d‘&ﬁh&lhﬁ%"ﬁe%ﬂeﬂﬁ&'lwﬁ&@' ified in
t he arrpllflers 406. A digital-to-analog (DFA) conver 405

generates a signal déneirommerit,cind igar dicetriehlossve siiifoinfenm tedfisy apparafk S radio
conput er 404 control the DJA converter 405 to output timng
signal s for contr ol teimipal t4singdexire- shi ft er

Description of the Prior Art

15 FIG. 17 illustrates a conventional radio terminal testing device disclosed in a
preliminary technical report of The Institute of Electronics, Information and
Communication Engineers, 1997, B-1-6, “The Method for Constructing a Field
Simulator for Evaluating Mobile Radio Terminals”. In FIG. 17, a signalling tester
401 simulates a base station, an electrical wave absorber 409 covers one side of the

20 inside surface of a measuring box 408, a distributer 402 is commected to the signalling
tester 401 and distributes an output of the signaling tester 401 to phase-shifters 403.
The phase-shifters 403 shift the phases of the signals output from the distributer 402.
Each amplifier 406 amplifies the output signal from the respective phase-shifter 403.
Transmitting antennas 407 are respectively connected to the amplifiers 406 and |

25 “transmit the signal amplified in the amplifiers 406. A digital-to-analog (D/A) converter
405 gencrates a signal for switching the phase-shifters 403. A personal computer 404

control the D/A converter 405 to output timing signals for controlling the phase-shifter



2 ’ 403 and outputs digital data to control the operation of the
si.gnalling tester 401. A radio termnal 410 is an object of this
test and placed inside the neasuring box 408, and a receiving
antenna 411 receives radio signal output fromthe radio term nal 410.
Solid lines in FIG 17 illustrate the flow of gignals, and dotted |ines
Illustrate the flow of the control signals. The

5
operation of the co &;gﬂ} . Eaf’{i' aﬁ?{c ' | ceqS.expl alned,  Th
di stributer 402 di s?tr‘i? udte t%&e@ou pu oéﬁg%gql%?%g%énvogébcfss?%’#'%gstg‘bqual“?i ng
tester 401, radt¥cfilnd 210 RnDBjeL o tok BRd BIBEA RIS e x 48K N0
a single frequency, into plural -~ signals. Each of the diStribut’ed
signal s random y chambercéiviag phame 40f rebdives @adisinal ddlput frofd thetatiidqer@SPEL0.i Ve
phase-shifters 403, based on the different random nunbers
generated by the peBalishlines ity 11d illusgate the flowref sigaalpaod dotted dinegritbistrate s fiay
the signals 8ut6(§1ut f,roqgmthe D/ A converter 405. After the
respective anpld fi ePEAEPERLSERAS  he respective signals, the

anplified signals are trapsmtt.ed omthe. r ectiv . . ranspitting
ant ennas 407, and the el 2@%‘?&"?&5“\%é@%?ﬂé{?‘ﬁ‘%??%&ﬂﬁvﬁ%ﬂ%&?%ﬁwpﬁw heB€15
measuri ng box 408 tg; : | ac] : '

absorber on one &sgﬁ%g?dﬁdlﬂtﬁghﬁ(ﬁ#eu?h u}?%?:legﬁ'&%ﬁlgts{%%ﬁﬁ% O(%S( 408
facing the transm t ivhith iSuhe SSUAGSOS the transmissidsignal RinpGlsitgle FRIAUENCH R PlurhlS
sinmul ated. That is, because the reflected electrica waves do not
attenuat e qui ckly, sigealelBachof thedistihuted sigsals tasdomnl Shangesi the plasesf thdeutput
attenuation of the electrical waves, to create simlar environnent to the

actual 20  envi fremthsyespeqtive phassishiftershQdr basetpn the differcntzandom nvmbersa

testing device has different di.strihutjon charagteristics .
depelndigng \(;In t he Io%‘i’i’f:{agcﬁ%pémf’ﬂﬂ °?’§B‘1I‘t‘3 {Og?‘?ﬁtﬂlfd'ﬁﬂeg’vﬁls’éﬁg‘a’lusmlg the signals

i nsi de the nmeasurin ' f . j | St i on
in one ar egu%@ﬁoﬁg&ﬁgggg?np%gér Egi %éf%\{%ﬁ%g Fﬁ%&gﬁ %:%&'@?ﬁ éllf’bﬁ!’

di stribution in thergi@Ve 8RR, the amplified signals are trandiliftad flo?n BB A4BecAvaENer al
fading sinmulator, which was disclosed inthe laid- 25 open Japanese
Pat ent Publication tanksffibarmainas 407 and the ¢lectrichl veavesat aguadly iatérdrad in the

sinmul ates the variation of receiving signals caused by fading or

mul ti-pass, bylSset t magpuring box 408 te peneratpfadins.sBy placing te Fledical Waveabsorhenam one

termnal 412 receives inpuf signal, a . . .
side of the inner surface of the measuring box 408 facing the transmitting antennas

407, the actual environment is simulated. That is, because the reflected electrical
waves do pot attenuate quickly, the electrical wave absorber 409 facilitates the
attenuation of the electrical waves, to create similar environment to the aéu:al

20 environment. The fading geperated in the radio terminal testing device has different
distribution characteristics depending on the location where the radio terminal is placed
inside the measuring box 408. The fading follows the Rayleigh distribution in one
area of the measuring box 408, and follows the Rice distribution in the other area.

FIG. 18 shows a general fading simulator, which was disclosed in the laid-

25 open Japanesc Patent Publication 6-132865 as a prior art. This fading simulator

simulates the variation of receiving signals caused by fading or multi-pass, by setting

the moving specd. In FIG. 18, an input terminal 412 receives input signal, a



3 ’ distributer 413 distributes the input signal into two |ines.
Gaussi an noi se generators 417 and 718 generate (Gaussi an noi se, a
90- degree phase-shifter 414 shifts the phase of the input-signal.
A multiplier 415 nultiplies the signal generated in the Gaussi an

noi se generator 417 and the signal output fromgthe distributer 413. Another
mul tiplier 5 416 multiplies the signal generated in the Gaussi an noi se

generator 418 and t I}ﬁaningﬁadn distribytes thg)%;ﬁéeignai fofy b Mffes? Q}‘agﬁgarnengéisa generators

phase-shifter 414. A synthesi zer I'zes the

the two lines, one f4191nd 768 FenkiaiclduStiantibise 34190-8dpfec Phid@ shifte P 4 i |
mul tiplier 416. An gz;e#pl i fier 420 anplifi es%thhe ssi gnal syntt?]ce%l}a%eed
in the synthesizer 4if$he ifputsignal. Amuldpliey415 multiplics eiedignsl géactatebin el GRASsian
delay, an anplifier 422 anplifies the signal output 10 fromthe del ay
ti me generator 421, ngisg genesatorédlidiandthe sigeal outppt fram thi distibuton4 13 | Apatlier multiplier
The operation of the, fading sinmylator illystrated in FIG 18 is described
bel ow. A signal 5 i s iﬂﬁlﬂ“l?‘ﬁ"’i W%s’ﬂ‘i’éﬁfn@faéﬁdﬂi‘ P Gaussizg ngise geacEar 448 and e sigapl

i nes by the L ekLi 413, The.90-.deqree,.phase-shifter 4,
whi ch is connect ed tocl)’tptqkéam B 0hegt “d Pg%sﬁsﬁg ro“ﬂﬂ%i“%%é?é&%’#%sﬁ e

di stributed signal QR %n ti Qieipli .
di stri buted signal %rrlgnt ﬁgng%eﬁﬁ??%g?é@%@gﬁul t |p[%lll1:54elr5 aﬁg"r&aﬁf’@ﬂ‘j“i‘i"%‘m“

connected to the 90-416gAneamplifice20 inplifis thesinaltyththésided @5thé Sattesigaall 90 Al put

fromthe 90- degree phase-shifter 414 with a random noi se
generated in the Gauksky timegenesator 421 generatesglelap,rantapplificr 322 emplifies theasignalrougaio m
anplitude. The rmultiplier 415 multiplies the di stributed signal on

the ot her |inel%ith & thedelay Wme swegion 42 headthe terminal 423 pytpuisthe oufput signali se

generator 417 to produce random litude. ~The, synthesizer 419, ,ch is
connected to the nultipl i@f’gpcﬁ né’gg}g’if%?g%m@%@%&gﬁlﬁilaﬁﬁﬁ?cg’%t he

two |lines : < Qi . ' PSS fed s . It udes
have no correl ation\,ﬁa@g@mﬁﬁﬁ_@gﬁ?g& %?’giﬁ‘%\? avi ng_?@%ﬁ%@rﬁﬁ%@ tfé‘:_ya_nd
random anplitude. Thiirituedtd®B) FTh@9®Rdeghet phase-shifter 4B Whichi€@nhddtciiemamp! i fier
420, which is connected to the synthesizer 419, and is added 25 wth a

dclay tine in the deliswbutorde3 gehasershifesrthelddtribuidd signal en ameitinesd asto becotree

amplifier 420. The output fromthe delay time generator 421 is
anplified agai A5i n torbogonpl tp theadistributed signal on the other line. The multiplier 416, which is

connected to the 90-degree phase-shifter 414, multiplies the signal output from the 90-
degree phase-shifter 414 with a random noise generated in the Gaussian noise
generator 418 to produce a random amplitude. The multiplier 415 multiplies the
distributed signal on the other line with a random noise generated in the Gaussian

20 noise generator 417 to produce a random amplitude. The synthesizer 419, which is
connected to the multipliers 415 and 416, synthesizes the signals on the two lines
whosc phases arc orthogonal and whose random amplitudes have no correlation, to
output a signal having a random phase and random amplitude. This random signal is
amplified in the amplifier 420, which is connected to the synthesizer 419, and is added

25 . with adclay time in the delay time generator 421, which is connected to the amplifier
420. The output from the delay time generator 421 is amplified again in the amplifier |

422, and output to the output terminal 423. This output signal is radiated from the



422, and output to the output termnal 423. This output signal is radiated
fromthe 4
transmtting antennas provi ded inside the nmeasuring box 408, which is
illustrated in FIG 17. The conventional radio
term nal testing device sinply sinulates stati4tical f adi ng
distribution, and could not faithfully sinulate the fading of a specific

5 envi ronnment . Tansmitinglastconss pravided iisie fetmmaswing box 608, wWhichiie Hinstrtedgn bOX
limt conditions to be sinulated. Mreover, even when testing

t akes pl ace under t FGst%t i sti cal f adi ng distribution, it has been

necessary to precisely cqgatrol the position . of the radjo termnal _ .

which is the object of tg‘g‘FF?ft‘{F“‘f°Haldﬁ‘§?F°PB’H‘," @%ﬁéﬁﬁmm%mwéom d

not simulate : k40 : B jve fr. pl ur al
fadibg st AieFabd Y0P AR Bl Vit Sadithd bt Sopl i

base stations, just as 1Tn
Alternatively, R genraviednnieadi Tigs i§ bedabithy chaRbtefktiod SRtheth&s@ifgbok liEAHondifbns
t he statistical fading distribution, and could only test how the
fading statisticall o befimulaed. Moreover, etn whee tasting takps placeeshdei tht ftatistiedd Eding
term nal . 15 . L. SUWVARY OF THE | NVENTI ON

It is an object of wif&iputiendihas berpageqssany torprecisely controb thepotitiomef theeradivitérmihal
above, and to.prqvide a_radio term,.nal, testing devjce, which can
simul ate an actual Sy “Fﬁ’&ogﬁ“°ft°sunger1[9ia?1%1ﬁ%m°°%v&“%f§§‘°fFFé‘ldn"ts‘m“late
envi ronnent, and can.C ratj . i ' . 20. . :
conmuni cati on prot oc@gl eg%rmyrtr%ﬂhvlvgﬁe ?"gg’r‘g&c}ﬁg%ﬁ%ﬁﬁ{’“ﬁ 'pnﬂlﬂgge@%tlons,gustasmthe
According to aidirstegapeed of the invention, a radio termnal testing

devi ce conprises a base station for simulatingly generating a base
station signal; a phase- Altematively, a gérefdl €dig@imuthangildGiniulte ehIpsignad ofithe
base station signal; a transm ssion gain controller for changi ng
the anplitude of t hetatistica fading digtributiognard;coald colyttesohow the dadimg statisticatiypbebgeesf or
25 storing tine variation informtion of the phase and anplitude of a

radi o signal which b¥ the moving spesdnfdhesadiofymipak. cal cul ated at a radio
termnal; and a controll'er for controlling the phase-

15 SUMMARY OF THE INVENTION

It is an object of the present invention to solve the problems described above,
and to provide a radio terminal testing device, which can simulate an actual specific
environment and change the environment, and can carry out an operation test including

20 communication protocols with high reproducibility. |

According to a first aspect of the invention, a radio terminal testing device
comprises a base station for simulatingly generating a base station signal; a phase-
shifter for changing the phase of the base station signal; a transmission gain controller
for changing the amplitude of the base station signal; a control information storage for

25 storing time variation information of the phase and amplitude of a radio signal which is
received or pre-calculated at a radio terminal; and a controller for controlling the phase-

shifter and the transmission gain controller based on the time variation information of



shifter and the transmission gain controller based on the tine variation

I nformati on of t he phase and the anplitude stored in the
control information storage; wherein the controller creates a
fading state at the output terminal of a transgn ssion gain controller

by controlling phase and anplitude of the base station signal based on the

time o gk ah B TR0 £0red AP B3RS s nA0R volage SR e o o

the control inform €0 a

second aspect of thgydaRH&Hda ' .tglﬂcliua% ' | ce :
further conprises ag?ﬂit@s{t se%g?gtdggskggtg]g%g%ggtlng ﬁég%{%g\/\%%xgﬁadn%ou“

downwar d by Edhtdolling phdsb end dfiplitude oPthe Bake stafsrHigial bald 4'@e BAs e
station; and a second separator for separating the upward and the
downwar d si gnal s at variation infamnationmf tigphase@ndramplitudefstordidn thk@ontrol infeiation

term nal . According to a third aspect of the invention,
the radi o termPnal $te=ee-ng devi ce _ further conprises: a reception
gain controller for anmplifyipng the signal received from ) the radio
ternminal and transmitti nﬁ#’ﬂ:, [H’BISF‘F’PgGWQﬁ IqventiqRethe rmdio teqmipgl festing dexice | 1y

t he Mt | Roe BhilisR bk saReih 26/ MEEo UE B335 Bl Bl Bt '

phase-shifter and t receptiion contto 0 ou

transm ssion si gnal siffaat tHSngad Sdutgsik ShRA Jf thelbhf station; andas&ﬁﬁ’&&‘gf:?ﬂg% f({?(r)’ he

and to input the receiving signal fromthe reception gain contr

base station; the sspamtingthpapvedrdeandthedpimeed sipeds die iipae/ dulslit GrbRElof i

and the reception gain controller and the transm ssion gain

control |l er, tdOout padiott¢rminal. transm ssion signal fromthe

transm ssion gain controller to tt&gﬂ{adi otermnal, and to 20 I nput
[

the receiving signal frofffFirgtqgityrdaspest ofthe ipyenping, thegadip terminaljasting device

troll : th J . | h h :Shift th
C e b RSP RPGEL RSP Sl BB Aty o
based on the infor m&mtm%d&nmman?uﬁw;@{am%%émﬁ herein the

According to a fourth aspect of the invention, the radio termnal testing
devi ce f ur fileseparatoPare pRceddetNett the bisy s@fiorf@idthePhadcuhiffeaaml the at i on,

the first separator, the 25 reception gain controller, the
phase-shifter 1and tieesptiomenntrole;] tooutpai the gansmissioh eignal from the base station to the
phase-shifter, and to input the receiving signal from the reception gain controller to the
base station; the second separator are placed between the radio terminal and the.
rc;:ccption gain controller and the transmission gain controller, to output the
transmission signal from the transmission gain controller to the radio terminal, and to
20 input the receiving signal from the radio terminal to the reception gain controller; the
controller controls the phase-shifter, the transmission gain controller and the reception
gain controller based on the information stored in the control information stofagc.
According to a fourth aspect of the invention, the radio terminal testing device
further comprises a plurality of sets of the base station, the first scparator, the
25 reception gain controller, the phase-shifter and the transmission gain controller; a

signal distributor, which are placed between the second separator and the plurality of

the reception gain controller, for distributing the receiving signal from the radio



Si gnal‘ di stributor, which are placed between the second separator and the

plurality of the reception gain controller, for distributing the
receiving signal fromthe radio

6 termnal to the respective reception gain controllers; and a

m xer, which are pl aced bet ween respective transm ssion gain
controllers and the second separator, for nixiﬁg - and out putting

the transmtting signals sent fromthe respective transm ssion gain

controller. 5 terminal to the regpedive iresgption gain opritrotiers;sand @ imixdr, which areplanéd on,
the radio term nal f{esting deyice .. . Wherein TDVA systemis used for
a radi o communi cat i I Qn gaipycontrollers and the,pgeand separator; far mixingn

for each slot are u ' ariation information of th hase. .

and anplitude, whi c%sfgﬂé%%ﬂréﬁeﬁl?ﬁé" s&%?ﬁﬁé?“‘@%‘ﬁ%ﬁfmw %‘5’@%‘,’“% t he
phase and th@ronepl i tude are varied for each slot. 10

According to a sixth aspect of the invention, the radio termnal testing
devi ce 5 wher ei n geididibgoma Sitttdspnoftbdiavdntos, this@o KminaNBst dbdbe
transmtting / receiving termnal for transmtting and receiving
the base station si gheicin EPMAsysidm isaised for e fadibedoaymunication systes the phaseatd ut
termnals for transmtting del ayed base station signal, said plurality of

del ay signal out put 2Rektlsafosmation fersaehesdetar used sscispsarerintipn infpmration pf the phase.

phase- ani Tters are SRR Pk fstoredin e mueahiesores it SEpbar gad o

controllers for anpl.fyi Bﬁdéﬁ-@v%@dqf?{reegcﬂl&na' ; a m-xer is provi ded
e rol C

between the respectiv arn con ers and the second separator for mxing
the transm ssian signal s Acaf@ihy Rt sl MBpbdd 8f the fiRestionVBe fIRSHimP leRthodRViBe

controllers to : out put the m xed signal to the second separator.
20 Ac c etheficingsalddbase station ndrhprisspimst statfontsippalitrausitting A rectitigg r adi o
termnal testing device wherein said plurality of the base

stations conprise atgpninalfor trapsigittingyand mceifing the base station sigyglcand apluralityof dstay

gachhf or Si mJI ati _nglfiy qener atlimrj bose st ati -chl si gnal buased on ti he . of

ynchroni zati on ti nFEE SHGHLFT § Igngmitting qslay GSgptiop signply spiqplyrality
further conprises delay signal output terminals are connected to respective phase-shifters for phase-

15 shifting the delayed signals, respectively, and the phase-shifters are connected to the
respective transmission gain conl:qllcrs for amplifying the delayed signal; a mixer is
provided between the respective gain controllers and the second separator for mixing
the transmission signals received from the respective transmission gain controllers to
output the mixed signal to the second separator.

20 According to a seventh aspect of the invention, the radio terminal testing
device wherein said plurality of the base stations comprise a plurality of synchronous
tybe base stations each for simulatingly generating base station signal based on the
synchronization timing signal, and said radio terminal testing device further comprises
a synchronization timing signal generator for generating the synchronous timing signal

25 which controls the synchronous type base stations; said control information storage

controls the plurality of phasc-shifters and the plurality of gain controllers, and

controls the synchronization timing signal generator.



a synchroni zation timng signal generator for generating the synchronous

timng signal 25 whi ch controls the synchronous type base stations;
said control information storage controls the plurality of
phase-shifters and the plurality of gain controllers, and controls

the synchronization timng signal generator. 7
According to an eighth aspect of the invention, the radio termnal testing

devi ce further mwdmgmmghﬁfdsg@mﬂe PEioR A 1a&D ing device
enerator conprising a pattern ~ generator for generating bac%gr ound
g

base station signal futthencompises a background bascititian signdl géncraesd cbnprisig 4

generat ed background base statlon mgﬁ;l data to 5 gener at e background
base station signal EeRSEERT forecherating Wi’a‘i‘?ls@ﬁoﬁlﬂhﬁgﬂt@#@nal

\Xhl chd! S gtener at _edt R%E’SQ%@?YS&% ni, zaE i on t ?aacgt@m%: ator,

ccording to a nin sigmel dagadp ng
devi ce s fur gﬁfat Qe | rator for.

gener ati ng noi se; % cc&%b&gﬁ)e or tBﬁs‘@%‘?ﬁ%@ﬁ?&t %%"g%r é%b%’%f‘%ﬁl’s

whi ch correspond t owhRERegnbrdRd B?th%%yncﬁfbnmﬁ&ﬁﬂﬂﬁg“&lgﬁa?gcﬂ(e%ﬁhang' ng the

anplitudes of the noise signals generated by t respective noise
gener ators. Accordidgoanmikitingspba ofithe m&mﬁsmeﬁdlaémtht&mg%bwn
the radio term nal testing device controls the transmtting/

receiving tinmng acfather Gemprisesione oxmerempise engratas forigenriratigg noise; and  sj gnal

I nput fromthe outside of the radio term n@wt sting device. 15
According to an el e9’é3rﬂrl?‘°é%5@{§{‘m5‘?g "@I‘F WH@WMOW@WMFC

testing s r BL s tenna.fo ti the
radio terninal “%of téént%&t{)rjyefé{& cﬁmg cam&ﬁ"‘fﬁ%@%&%?ﬁ’@@% %?%?cpb a radio
wave dark room for heusiiithoid@edersth@. term nal and the antenna
i nsi de. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a block di agrancchiig to@ tenth apécof the Hivertion] théfatliogerthinal @qing@edesi Ng
‘o controls the transmitting/ receiving timing according to the synchronization timing
signal input from the outside of the radio terminal testing device.
15 According to an eleventh aspect of the invention, the radio terminal testing
- device further comprises an antenna for connecting the radio terminal of test object to

the second separator, and a radio wave dark room for housing the radio terminal and

the antenna inside.

20 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a radio terminal testing device according to
a first embodiment of the present invention. | |
FIGS. 2A - 2C illustrate the amplitude and phase of the radio terminal device
25 on the time axis according to_the first embodiment of the present invention.
FIG. 3 is a block diagram showing a radio terminal testing device according to

a seccond embodiment of the present invention.



a first enbodi nent of the present invention. - FIGS. 2A - 2C
ilJustrate the anplitude and phase of the radio term nal device 25 on
the tinme axis according to the first enbodi nent of the present invention.
FIG 3 is a block diagramshowing a radio term nal testing device according
to a second enbodi nent of the pr esent8inventi on.

8 FIG 4 is a block diagram show ng a radi o term nal
testing devi ce accor di ngFl@. 4 is a block diagramshowingrairedio tegninal déstingdevire asmnding to

i nvention. ) FIGS. 5A - 5Cillustrate the anplitude and
phase of the radio @& smbhodigen|Qfdhe present invenion.t he tine axis according to a

fourth enbodi nent of the tedpvention. .5 EJG 6 s a

bl ock di agram showi ng a F%‘ﬁé%m&?‘&ﬂlﬂ&%@? BI@S%‘(‘,%?@FWW_ device

a fifth enbodi ment ! i embodi . . 71is a
bl ock di agram show ﬁg%@;&&g%ﬁd&%ﬁgﬁ%gs“ nbé)dlglg\%(géhe é%‘S‘r“d‘.“ﬁ"gb‘?B

a sixth enbodi ment of thE[(BI@iS%Iockﬂié?%ﬂsﬁBwingaradioterminaltesﬁn devictracrdirs @
bl ock di agram showing a radio term nal testing device accordglng to 10 a
sevent h enbodi nent efifth embgdiment of the presert invention. FIG 9 is a
bl ock diagram showing a radio term nal testing device according to

an ei ghth enbodi nent of FHe s adlosk diagmmshpwing a radio terminal testing devicg pording tos
a bl ock di agram showi n Al i 0 termnal .test.ing device according

to a ninth enbodi meAf™ _Pte%f f_’rFst‘?(}téﬂanBﬁ_’F' 15 FIG 11 is
a bl ock di agram showi ng g aiﬂ'sgbIo‘EfcH}agx%eskﬁ%%x'ﬁggacﬁ'oe%hﬁﬁaﬁe%ﬁﬁ’gr&bﬁgla_?ogdixigztoi .

to a ninth enbodi nent of {(F'fe present Tn

a bl ock diagra shoykdvgntiRebbdineritdd tHe prédtifvahtidnest i ng devi ce

according to the ninth enbodi nent of the present invention.

FIG 13 is a bl ock di agr BiG.shiswblogk diagiantishowing airatdid teingindl ite3tingldevice @ccording to
according 20 to the ninth enbodi nent. FIG 14 is a -
bl ock di agr am showi ameighth smibediment of the lpresent irivegfiodevi ce accor di ng

FIG. 10 is a block diagram showing a radio terminal testing device according

to a ninth embodiment of the present invention.
15 FIG. 11 is a block diagram showing a radio terminal testing device according
to a ninth embodiment of the present invention.
FIG. 12 is a block diagram showing another radio terminal testing device
according to the ninth embodiment of the present invention.
FIG. 13 is a block diagram showing a radio terminal testing device according
20 to the ninth embodiment.
FIG. 14 is a block diagram showing a radio terminal testing device according
to the ninth embodiment.
FIG. 15 is a block diagram showing a radio terminal tésting device according
to the ninth embodiment.
25 FIG. 16 is a block diagram showing a radio terminal testing device according
to the ninth embodiment.

'FIG. 17 is a block diagram showing a conventional radio terminal testing



to the ninth enbodi nent. FIG 15 is a block diagram
showing a radio term nal testing device according to the ninth
enbodi ment. 25 FIG 16 is a block diagram showi ng a radio

term nal testing device according to the ninth enbodi nent.

FIG 17 is a block diagram showi ng a conventional radio term nal testing
devi ce. FIG 18 is a bl ock di%gram show ng a conventi onal
fadi ng simul at or. DETAI LED DESCRI PTI ON ©OF THE PREFERRED
ENVMBODI MENTS 5 device. Enbodi ment 1. FIG 1 is a block
di agram showing a radio term nal testing device according to a
first enbodi nent of the PI@sEhis abluckdihgan showing bk Convintionallfadisy siinalatopn 1
generates a base station signal simul atingly, a phase-shifter 2 is
connected to the base station 1 and 10 shifts the phase of the base

station signal output fr I QP ransm. ssion gain
controller 3 changes the 3’?@%‘%&3’?@ WWD%QQW
phase-shifter 2 A controller 4 controls the base station, phase-shifter 2
and the transm ssion gain controller 3. A control i nformation

storage 5 stores Coﬁ?ﬂﬁﬂinﬂﬁ{ﬁ which is received or pre-cal cul ated
in the radio termnal, to control the phase-shifter 2 15 and the
transni ssion gain controFI@rs1 i3 a bluck diapgrnitshbwingiapadio Rininal tgtiigSdeviog Bedordings

t he transm ssion gain controller 3, and the radio termnal 6,
which is an object ﬁﬁrstp@b@dlmgutofthepresentm%ntmnhe&Ced,abaspla@twulmratesa

Si nal e, and the. doPHEEHPHEEP FouSHRElT.s BFSSALINGT S ISR 1ty saion 1 and
The operation gf tng;tafl Qi€ oFnd Bhse sEfibd GfhaflShf BoRGEOTAL Hhicnd. A4S first
transmission gain controller 3 changes the amplitude of the waveform output from the
phase-shifter 2. A controller 4 controls the base station, phase-shifter 2 and the
transmission gain controller 3. A control information storage 5 stores control data,
which is received or pre-calculated in the radio terminal, to control the phase—shifter 2
15 and the transmission gain controller 3. An output terminal 21 outputs signal from the
transmission gain controller 3, and the radjo terminal 6, which is an object for testing,
is connected to the output terminal 21. In FIG. 1, the solid lines illustrate flows of
signals, and the dotted lines illustrate flows of control signals.
The operation of the radio terminal testing device according to the first
20 embodiment of the present invention is explained. Phase data and amplitude data,
stored in the control information storage 5, are information obtained by delay profile
measurcment in an actual field and actual reception level measurement, or information
calculated using rate racing method in a calculator. These information cons:sts of
values which are obtained by calculating phases and amplitudes at the position whcrc
25 signals are received from a base station at an arbitrary coordinate and at an arbitrary
time, based on information affected by elcctrical wave transmission of buildings or

roads in an urban area. Thus, this information corresponds to time change at a



20 ° enbodi ment of the present invention is explained. Phase data and
anpl i tude data, stored in the control information storage 5, are
i nformati on obtained by delay profile measurenent in an actua
field and actual reception |evel neasurenent, or information

calculated using rate racing nethod in a cal cygator. These infornmation
consi sts of val ues which are obtained by cal cul ati ng phases and

s1 st s e pgeldlues - O eced b
anpl1tudes at the pggéfg/ﬂc O(l)ﬁr/t‘ﬁgﬁrt@a c&g%cdmgsﬁhgygﬁg?sgﬁlﬁa%gﬁgﬁginé%gaLré%E@‘a%;éPaat%gns ed

station at an arbitr I nat e
on information affeghamithyy §leedt THewBhtroMaY £ controR T st:H £8 s@p oPHthrdsHiddfhs aP%
roads in an urban area. Thus, this information corresponds to tinme change
at a base station signal in the base station 1, and controls sequences. The cohfoller 4 also
specific point, or to a change caused by transportation noving on an
arbitrary path in controls the phasershifier2zangd thefrapsmissivnegainnentroller 3 usisg tombost s
the start and sstop of tragggsssi nat a base station signal in_the

base station 1, and@8He 3 e datp, which atestareddp the cgptgg) data storage 5. By

control s the phase-ghj [ ansm Ssi al ont.roller usi ng

t he above- 5 rér@rl\@l‘hg?\lgﬁj hp %gé Q‘glﬂ%“%r?g Intp?‘,’tSl glnod' giug{&v#i %%'Ogelx@mﬂ &d in

the control data StQl"oﬁ%y'é_lecttﬁiélwavccnvironn%ﬁ%ﬂﬂiﬂgﬁaiﬁ?caﬁ%§§n@£§ia”pl i tude of
an ar bi

the signal output to the radio termnal 6, trary el ectrical
wave environment such asFIGSl g 2@iiluiteatesthéiprobdse thr controlling the phase and amplitte®s of2A
- 2Cillustrate the Broces.s for controlling the phase and anplitude of

a base station si gnabasistation signat (testing jigualk queput from thetradio teainal testingilevide
testing device_ 10 accordi g{ to the first enbodi nent of the present

i nvention, on the tP?F@rdé‘B&tg.thcltﬂs [emGagdiment of the preserg invention, o the e a%isn ILFIGS: s

shovs Lhe e, 4! b DR 0E e LIEL Sy BSeb o e PSS
transm ssion gain cgid.fl f58 siw?le.I Pﬁ.gﬁth%gaéﬁg%ﬁngﬁcwéﬁhﬁﬁgﬁtﬂ$ f%ﬁ@olg%ﬁhe

i nformati on for contro ter hese si S are

both stored in the &@miiglion ghifa contrdllef 98 FIG B HRSAES the phhRdsfoRYatioRor
controller 4, and control the phase-sifter 2 and the transm ssi on

gain controller 3, rasplngitheghgse-shifEr 2.2 Thesh signalt dre both aweedamthe @ogatal t ude
of a testing signal neasured in a constant interval at the output term nal
2 when t he 15 information storage S, read by the controller 4, and control the phase-sifter 2 and the
transmission gain controller 3, respectively. FIG. 2C shows the phase and amplitude
of a testing signal measured in a constant interval at the oﬁtput terminal 2 when the
radio terminal testing device of the present invention is controlled by the respective
values illustrated in FIG. 2A and FIG. 2B. The length of the arrows shows the
20 amplitude, and the rotation angle of the arrows from the y axis shows the phase.
From FIG. 2C, it can be observed that the testing signal with arbitrary phase and
amplitude is output at the output terminal 21, which is connected to the transmission
gain controller 3, when the phase-shifter 2 and the transmission gain controller 3 arc
controlled based on the information stored in the control information storage 5.
25 As explained above, the radio tenminal testing device according to the first

cmbodiment of the present invention is constructed so that it can output signals having

arbitrary statc. Especially, by changing phasc and amplitude based on the information



radio term nal testing device -of the present invention is controlled by the
respective values illustrated in FIG 2A and FIG 2B. The |length
of the arrows shows the 20 anplitude, and the rotation angle of the
arrows fromthe y axis shows the phase. FromFIG 2C, it can be
observed that the testing signal with arbitrarl} phase and

anplitude is output at the out %lllt termnal 21, which is connected to the

transni ssi on storegin fhe coptol infpraation stopaged. dtiepossibleforthe radiorterminghfitq he

transm ssion gain contsoll 3 nal.e . . controlle ased on th
i nformation stored ?%E%V%Ubg%%tfa}l&me’lsn SRS T E‘S‘? E{g‘gq%ﬂ_q’as?gﬂms under

As expl ai ned above, g&%&ll&%ﬁb&tﬁ&ﬁm&tﬁ%ﬁﬁ ' ﬂﬂgdi?&i’éigrﬁl Me%ig?ael%ﬁag%iﬁgvia

first enbodi ment of the p ention Ts constru hat
it can output signakaridi®pathgfrom the base statiodi Thérefores tiriio Emiasl i6atah ¥eceitRy
changi ng phase and anplitude based on the information

stored in the cont r skbstanfialiyrthet samn testing sigpal 45, on¢ in dnsacpalseviinmenty whichean adi o
termnal 6 to . receive substantially the sanme signals transmtted
fromthe base stati @ftevgadwst with high reprodygibilitieul ar envi ronnent by

synt hesi zing the direct signal and other signals passing via

various paths fromthe base station. Therefore, the radio termnal 6 can

receive 5 sub%&i&ﬂ the sane testing signal as one in an actual
envi ronment, which ] achieve a test with high reproducibility.
Enbodi ment 2. _ The inventidh Sccofdifth the Firdt e£B6dinA ckplaihddubbvd skhulates a
enbodi nent expl ai ned above sinulates a 10 base station transm ssion
signal. I n a s#&condbasestation mansmission vignal. hescdoarskinedntion, howéver, the base stafiarrt her
conprises a receiving function and _a communi cation procedure, nakes it
possi bl e to si nul at &urgher easprises agpesivieg firagiion apd & epmmuniqatiendprogegdurehmakes itu a
filed.

. Fl G I s a,block diagramshow ng,a radio .term nal
testi {19 deviI ceF?(écogﬂqs%" ?5““§at€atesmﬁeﬂé‘r%6 ‘%B@Fﬁé‘gﬁh‘" 6‘!"““"?i hgdpr esent
invention. In , a | : e . &‘,Rg . on
1 to separate bidirecti o%g '_C:%sqlsgtr?gqr*?ﬁ?%mtségwﬁlﬁ\?aﬁqg&%#a%wg' %%r(\)war °
directions. A circukpiséond cin%ocﬁﬁ&ﬁ%?ﬁ:%@rc%&t fvERfSnO I4 BIGT3NakirQ1di& 75€Par at e

15 connected to a base station 1 to separate bidirectional signal into the upward and

downward directions. A circulator 8 is connected to a radio terminal 6 to separate
bidirectional signal into the upward and downward directions. A reception gain
controller 9 changes the amplitude of the signal separated in the circulator 8. An
output terminal 21 receives output from the second circulator 8. In FIG. 3, the

20 clements with the same numerals as in FIG. 1 are identical elements, or elements with
identical functions, therefore, their explanation is omitted. Also, the duplicated
explanation which is the same as that in the first embodiment is omitted.

The operation of the radio _tcrminal testing device according to the second

embodiment is explained. The (downward) transmission is output from the base

23 station 1 to the radio terminal 6 via the circulator 7, phase-shifter 2, transmission gain
controller 3, circulator 8 and output terminal 21. The path in which the transmission

signal passes is the same as that in the first embodiment, except for the circulators 7



bi di rectional signal into the upward and downward directions. A reception

gai n controller 9 changes the anplitude of the signal separated in
the circulator 8. An output term nal 21 receives output fromthe
second circulator 8. In FIG 3, the 20 elenents with the same nuneral s
as in FIG 1 are identical elenents, or el emebds with | dent i cal

functions, therefore, their explanation is omtted. Al so, the duplicated
expl anati on whi ch iandi8Omthereontrary, Fgi(upwarditeansmission, srhinbds owput fiom herradiced.
The operation of the radio ternmngl testing device according to the second

enmbodi ment is expl ! 6i5SeRaptA Ve Frelatan fowrithout passipg the trangpission

base 25 station 1 to e,radi o t Lhal, 6 via the circulat T, s
phase-shifter 2, tr%?ﬂngél:i]%%fagr%pr?_sseg{h%uﬁthec{%cﬁ?&&qa grmg?&féfgcﬁcawmgeé’ﬁd
pasees i o the sams S Rran it AU i BErcoE08 Pk Sl o under the RO e
circulators 7 s controller 4, and the upward signal reaches the base station 1 via the circulator 7. 12
and 8. On the contrary, the (upward) transmssion, which is output fromthe
radio t er mi nal 16 thif masmepthebascistationirénsives the sigral om8heniadiederminabé,si ng
t hrough the transm ssion ain controller 3, and passes through the
reception gain cont3ndiiispossiblefaethe hese stetionel tgrsimulate a test whichds perigrmgd by ghase | s
adjusted in the reception gain troller 9. under the contral .of .the 5
controller 4, and t 1°am@’rw%ﬁ§| exefens ‘Stpﬂﬁ%é“a@é’cé?"g{?%%“ﬁ!&\h’@the
circulator 7. s are ' FRE e | |

the signal fromt her.e?rg(ciilll%bﬂtltg r Ir%%lérﬁgﬁ'ﬁsgbﬁal ee%ﬁm??rﬁ?gﬁ%@%%cﬁ%} ga?’?r“?‘ﬁ%
base station Xt 0 SfophkeatnArahdsibsiontbstiig hthd¥adib enmBidisbut als® 857 Q test which needs
station in an actual field. Therefore, 1t is possible to performa test

. : ; p p

wi th high donpmumstationprbdetiyresisnueth opaatizms andrigiatiyg drideecsivimg callsandonnent
as IR thedact ual fie'ﬁﬁ not only 10 for reception-transm ssion testing
at the radi o term rablang ¢gpaversdi®n. for a test whi ch needs

comuni cati on procedures such operations as originating and receiving calls

and - maki ng conversati on. : Enbodi ment 3.
Embodiment 3.
15 The invention according to the'second embodiment of the present invention

simulates an electrical wave environment having one base station. In a third
embodiment, however, the invention is characterized in that the electrical wave
environments having plural base stations are simulated.
FIG. 4 is a block diagram illustrating a radio terminal testing device according
20 - to the third embodiment of the present invention. In FIG. 4, a mixer 10 mixes plural
downward signals, and a distributer 11 distributes the upward signal which is output
from the radio terminal 6 and separated in the circulator 8 into plural lines. In
addition, the radio terminal testing device according to the third embodiment further
includes plural sets comprising a base stations 1, a phase-shifter 2, a transmission gain
25 controller 3 and a reception gain controller 9. In FIG. 4, the elements with the same
numerals as in FIGS. 1 and 3 are identical elements, or elements with identical

functions, therefore, their explanation is omitted. Also, the duplicated explanation



15 ' The invention according to the second enbodi nent of the

present invention sinmul ates an el ectrical wave environnment having
one base station. In a third enbodi nent, however, the invention is
characterized in that the electrical wave envi ronment s havi ng

pl ural base stations are sinul ated. FIG 4 is a block
diagramillustrating a radio term nal testingl3levice according 20 to
the third enbodi ment of the present invention. In FIG 4, a mxer 10 m xes
pl ural doVWgHieH i th €3 laS thafifl theFirstiatd Sdchnd éibodimedlissd érhied.es t he
upward signal which is output fromthe radio termnal 6 and

separated in the circul aTterop&ratior of thrl radia kenhinaldesting device according tadiet thirdn, t he
radio term nal testing device according to the third enbodi ment further

i ncl udes plural setembodimant isierpjained; Rhesesand mmplifydeidataof gstingsignalsfarastored inghe
transm ssion gain controller and rec controller 9

25 . 3 ] tio ain ., )
In FIG 4, the el en®oRtrd ipfopmatiop stoagrp Corresponding tﬁﬁﬁé’i"ﬁ&%@‘#’ﬂ“ﬁ@?@ﬁ'ﬁd 3

Lt cal el t o : = .
fheroore theer S onbietontlic s Sl bl iR i ramsmission sbiiGI Al 1o
13 whi ch i gmbBe eﬁ:@!ﬁ@a_ll_ ¥avd Qtrohriert Wlich virkds feHRechyRsOdR4lio 1D A BRvat S

is omtted. he operation of the radio term nal testing
devi ce accordi ng t ostitfoa sighals,Gtach of which is esdtotédinddpendentlys pleanivatin tHehmizer 1nd
anplitude data of testing signals are stored in the : cont rol

i nformati on st or ageand traosmitierdyo thti radjo teominpled, pihiphds thp elgject of the testy ¥ia tirculator 8.
respectively. 5 The_ controller 4 controls the phase- rg fter 2. %Qd he
transmi ssion gain cOwpyisignals suchiag response signals;from the; ‘%T"'BE‘P?SI' (Lt trafsmtted to the

S ona o onch 185w kiiter ot PERARRF Ao O bR M) mociving” ey
10, and trgpsyd k&lﬁ:ﬂé:hﬂcsrp&fd M&ﬁ:&&b@{ Fitias latwﬂé' £hRrEspedive dRRibEEl

of the test, via circuldtor 8. tput signals such as response

signals fromthe r a{ﬁ?@afd? Fetivink signa€ fast thasihirdsp@tivé @cdptien galidcontroller 9, where

distributer 11 via the circulator 8, and distributed into plural (upward)
recei vi ng theig sighed amplitudes acadjustsg.aespedttivelyhandneach espasfive ase station 1
stations 1. Respective distributed _ (upwar d) receiving signals pass
t hrough respective Yierspactvrrigalater dontrol |l er 9, where

15 Since the respective base stations can independently perform the
communication procedures with the radio terminal 6, it is possible for the base station
1 to execute a test with a high réprdducibility under an equivalent environment as in
the actual filed for the tests requiring plural base stations necessary for hand-over
operations to switch the communicating mate base station, and for retry operations to
20 another base station, after failure or rejection' in establishing a radio channel with a

base station.

Embodiment 4.

A radio terminal testing device in a fourth embodiment, uses the radio terminal
25 testing devices according to the first to the third embodiment, and also uses TDMA
system as the radio communication system, and controls phase and amplitude of a

signal for each transmission slot. FIGS. 5A -5C illustrate the process for controlling



their signal anplitudes are adjusted, respectively, and reach respective
base station 1: via respective circulator 7. 15 Si nce
the respective base stations can independently performthe :

conmuni cation procedures with the radio termnal 6, it is possible for the
base station 1 to execute a test with a high reproducibility under
an equi val ent environnent as in the at4ual filed for the tests
requiring plural base stations necessary f.or hand-over oper ati ons
to switch the comurfhepbasegndamplitude inthetadivitaminabesting deviee hecorddipas Gieifoush t O
20 anot her base statjon, after failure or rejection in establishing a
radi o channel with g£mbodimentofthepreseatinyention, on the tme axis. b explavation below refers

A radio term nal tesi i ce i.n, a .fqurih enbodj t, yses the radio
Cermnal 25 1 oop PhSel Bl chyp irtn Vieh ol PR vt vt eeiag sgnal
enbodi ment, and al SQrgPReA o ] system as the radi o comuni cati on
system and controls phase "and anplitude of a signal for each
transnission sl ot. FIGS. ThAdarkénellpbitiohs RFIG! 58 sIfwPHE rinshision it idds 50

14 t he phase and anplitude in the radio term nal testing device,
according to the foUIMA system generatedibiy disti baserstatiof 11 FEG PSBefllestratds dwie Btaiple, of e
the tinme axis. The expl anation below refers to an exanpl e of
radi o terninal test ifa <989l fiomthe eqnioller 4t the trausmissiontgaintoentralien3,sbasedibn the

of TDVA system 5. . . The darkened portions in FIG 5A show the
transmi ssion slot 'tiHCTRALoR ﬁtoredmg[‘e m““%%%%énﬁgt &4 illystratesong as e

station 1. FIG 5B iclipst Eﬂiég?hagg&n%% ﬁlc%ntrtoﬂgr%tp gfclpg?scgshﬂ‘%gg,e%(s)%rﬁh%

fromthe controller 4 to t ransm ssi on garn con

information stosed iiffoinitioR S6fcl @ thi Bl REIARicH RIS, The bhsBs

Il lustrates one exanpl e of the phas:e control ?omtﬁg&éloﬁ%nﬁgﬁser
4 to the phase-shi f tand tréysmita the dransmission sigh@l only inftiletfaiErhission SbQnssy pétiddkle
control information storage 5. The base station 1 generates and
transmts the transihichiasnillustgtediin BICH. PA. riThereore, bareontiatlirigahe pHasd ardiamiplityde
peri ods,

only when the transmission slot timings are generated, it is possible to change the
phase cdntrol of the phase-shifter 2 and the gain control of the transmission gain

15 controller 3 during the period between the transmission slot timings, where there is no
transmission sfgnal. In this manner, the constructions of the phase-shifter 2 and the
transmission gain controller 3 can be simplified.

As explained above, by controlling the phase and amplitude only during the

transmission slot timings, it is possible to reduce the response performance of the

20 phase-shifter 2 and the transmission gain controller 3, and to greatly reduce the circuit
scale and the amount of information stored, since the switching speed can be

decreased.

Embodiment S.

FIG. 6 shows a radio terminal testing device according to the fifth embodiment

b
W

of the present invention. In FIG. 6, the basc station 20 has delay output terminals,

and outputs a basc station signal and plural delayed base station signals. In FIG. 6.



which are illustrated in FIG 5A. Therefore, by controlling the phase and -
anpl i tude only when the transm ssion slot timngs are generated,
it is possible to change the phase control of the phase-shifter-2
and the gain control of the transm ssion gain 15 controller 3 during
the period between the transnission slot tini ks, where there is no
transnission signal. In this nmanner, the constructions of the phase-shifter
2 and the the glommits with the gamenumenls ad ih FIGS. L, Branlid ag ideniticd] ielethents, or

As expl ai ned above, by controlljing the phase and _anplitude only during-the

transnissi on slot tfFPFRWVI) deqtical PPy, thepedore.dbrircaplapation isqqmitied Also, the

performance of the 28 hase-shifter 2 and the transm.ssio In,
control ler 3, and t%P, %%glth@a laﬁgg‘ci’ﬁseéﬁfaﬁ?@?fbapm c&stto%iygﬂg%ﬁ:oaﬁgm
amount of informatigR.stdared, since the switching speed can be

decr eased. Enbodi ment 5. 25 FIG 6 shows a radio

termnal testisg device REIGI d,itﬁgbés@sthmmi@mda?ﬂ&dw%rﬁbtomy has an ingh- t he
present invention. In FIG 6, the base station 20 has del ay ‘out put

term nal s, ougpd teominpli fossimulatingra tasedtation, it gisahasghdalpiutpuss foraitputing
base station signals. In FIG 6. Lo
15 the el dishitatiopisignals whichdaye beamdslayed fo pradefermined time basedondher are

i dentical elenents, or, . el.enents wih identical fuynctionps
therefore, their ex‘f?fﬁﬁ%ﬁ?ﬁ’?ﬁ?@%‘qﬁi"?&'&a‘?mm rmgtion storage 5. LE;CW&F?%YE@I

expl anation which i W ' t fourdh ..

enbodi ment s S?@%gﬁ%%&%gg& Eh@&ése %Qtllénhﬁ) &M%Ha#l%g hg?hats%%ndtbaam gmgf & on
20 (with del ayipout Pish§ollcA® the PhateRifera aridMatmission gain contr&lid} 9,%5:&5}_2130% for
sinmulating a base station, but also has plural outputs for outputting

base station signalthenvhixedinfthymixber0) andteaghesitht edioteded 6 erbuphdhd direlateaged

on the delay information stored in the control information storage
5. Each of the del ayed ‘Generally, asgialdelay eandeseprosured bymentréilingsthe phase af thon 20
with delay and its phase_and anplitude are 10 controlled in th

phase-shifter 2 and2fenBaVewrofhgdhedelayis sloser oy orrxosed Jf&atsymbal ,ratg»r}@c'e it
is said that the error rate deteriorates in QPSK modulation, the delay cannot be
15 reproduced by simply controlling the phase. In order to deal with such situations, the
" base station is provided with a plurality of delay outputs, as illustrated in FIG. 6. The
signals with different carrier delay time via a plurality of paths are synthesized or
switched. In this manner, it is possible to simulate an arbitrary multipass electrical
wave environment in a laboratory with high reproducibility. |
20
Embodiment 6.

The radio terminal testing device according to a sixth embodiment simulates
electrical wave environment including relative operation timings between the plural
base stations. FIG. 7 is a block diagram showing a radio terminal testing device

25 according to the sixth embodiment of the present invention. In FIG. 7, synchronous

type base stations 12 synchronize transmission timing and reception timing based on

the svnchronization timing signal input from outside. A synchronization timing signal



then mixed in the mxer 10, and reaches the radio terninal 6 t hrough the

circulator 8. Generally,. a small delay can be reproduced
by controlling the phase of the carrier. However, when the del ay
is closer to, or exceed 10% of synbol rate, where it Is said that

the error rate deteriorates in QPSK nodul ation, the delay cannot be 15
reproduced by sinply controlling the phase. Ihf;order ‘to deal with such
situations, the base station is provided with a plurality of delay
out puts, as ill ust rgenerdtor b3 genGates synthronization timing signghwthish vantrblsdhef syacteodous
carrier delay time via a plurality of paths are synthesized or

switched. In this ripflase statjons §2.5 'Bhsonizatien tming signal genpraton 134s gontrolled hyas s

el ectri cal wav nvironnent in a.laboratory wiih high,
reproduci bility. 2‘B°°°“g°‘?°‘4‘°§“ﬁ‘3§&ﬂ'€g‘mm’8¥‘°“ timing signals }Ofwn“%HhPﬁéhCr adi o

‘ nal testing deulce. . . . - .
et 1 cal vave endiPSivRSHRhihRL ik Siss patlod ££, 386010 ko thdWlcheration. o,
the plural 5 timiAS 6f the RbPcBi syhdhfonods fyPe Basbstatidhs 40 f éﬂﬁ%ﬂ%ﬁ

radio termnal testing device 25 according to the sixth e di ment of
t he present i nvent itimiing ¢otrebponding to &ytabdnvirombient. type base stations
12 synchroni ze transm ssion timng and reception timng based on

t he synchroni zation ti mPAp isjugaddip ﬁicwpnlmiomgqlwasmwﬂeggfmh:fn;htonamsitmpr:
ti mng signal

generator 13 gener JE¥SOR LAy W%PWBﬂWWﬁ&%?WHm yspallychiRY4 (Timen e

h hid ! _ br oni 7 at i S
o) gnal Cgonerator 1P RVHRARRACASKR} bP DD Fime fiH BARICRE 15 B el R
synchroni zati q@ ti oadar8 hiifipleged iR 'bn&ﬁ(ﬁjﬁxé,qm fdu8 cdrffifiuous slots are reSReRRG ds¥ifned

16

synchronous type base stations 12, and to control the relative opératfon
5 timng of thaothespeeidiaiédoymnedid ohmiels.t Fixthehnsre, thé @ntrolstgnild ard or
real i zi ng operation timng corresponding to actual environnent.
PHS is used in the beoadtasted forenery @l framea {thenumben findliedesided Hepending bm system so ype
base station 12. The conmuni cati on systemof the PHS is usually TDVA (Tine
that the respective base stations can transmit control signals on the samie frequency. -
The control information, broadcasted by the respective base stations, is repeated in a
15 predetermined unit, and this unit is called “super frame.” The synchronous type base
station 12 for simulating PHS base station controls the synchronization between
signals input or output from the synchronous type base station 12 by giving the start
timing of the slots, the start timing of the frames, the start timing of the super frame,
or combination of these timings. |
20 It is also possible to control the relative operation timing of the respective
synchronous type base station 12 based on the synchronization timing signal provided
from the outside of the radio terminal testing device, without providing the
synchronization timing gencrator 13, and to realizes operation timing corresponding to
the actual environment.
25 In this method, it is also possible to realize, for example, an environment

where two basc stations transmits signals on the adjacent slots, and the transmission

timings of the two basc stations drift gradually and finally cause an collision. Also, it



Di vi si on Mil ti ple Access) or TDD (Tinme Division Duplex). In this system

eight 10 .slots are nultiplexed in one frane, and four continuous slots
are respectively assigned - to the upward and downward channel s.
Furthernore, the control signals are broadcasted for every n
frames (the nunmber "n" is decided depending on systen) so that the
respective base stations can transmt control 3gi gnals on the sane
frequency. The control information, broadcasted by the respective

base stations, is I fRRdi ' ; ] - NI |S.unit
Is called "super frane. "lﬂgﬁeﬁgslﬁ%%%ﬁ%né%%gﬁggtg%&%&\bh I%?%Fégintﬁﬁm%r
simul ating PHS base whitmihe eatlicCtefitifia 63ndvias, by wimilitiap teawb B5ke RAHNREP in a same
signals input or output fromthe synchronous type base station 12 by giving
the start stateibpi geledting huse ofithe tsansmissios gain tontrolér3g of the franes, the .
start timng of the super frane, or conbi nati on of these timngs.
20 It is also possible to control the relative operation timng

of the respect i5ve . nchronous type base station 12 based on the
synchroni zati of ti nﬁﬂ’&%@ provi ded fromthe outside of the

radio termnal testing dﬁl"ﬂ:@ﬁmv%%gﬁﬁggﬁu r'qgﬂlﬁudﬂ:gﬁn%%ordcrtos' ulate plural base

synchroni zation ti m ng generator 0 rea es opera I'm ng

corresponding to  stations, tht §€hedfuinbel of UREyhEHRETAS type Bae stations 12, phakdlsHifid$ 2
met hod, it is also p033|bl e to realize, for exanple, an environnent

where two base st at amaithe tramsmissioh gais icomtenllers Gras thatofakt tasestitions Binscessuigl The

transm ssi on . timngs of the two base stations drift gradually and
finally cause an coinv¢nion Bccop]irgfo ajsgventh embodiment, however, can omit the paths for

17 . is, possible tg sinulate significant variatiqQn of the electrical
wave reaching Path Teﬁc’ﬁ‘%a’ermlvmgS‘@%ﬁg‘HﬂE"rﬁserséﬂpﬁsf’ KB PR es, by

ave ! ¢ J . . i 5
one of the transm sofuitAi Biseatds, plt PySAR By ranspisso il Betier. o' ! 10
In the above-expl ai ned sipd.!8 i§FBREL 8BGEm shdwiRk B radidtemhiidt belify VI 2coRBRE

to the seventh embodiment. In FIG. 8, a background base station signal generator 14

simulates the transmission signals from plural base stations. A pattern generator 15

15 generates data transmitted by the background base station. A modulator 16 modulates
the data generated by the pattern generator 15. In FIG. 8, the elements with the same
numerals as in FIGS. 1, 3, 4 and 7 are identical elements, or elements with identical
functions, therefore, their explanation is omitted. Also, the duplicated explanation
which is the same as that in the first to the sixth embodiments is omitted.

20 The radio terminal testihg device according to the seventh embodiment is
characterized in the background base station signal generator 14, which is added to the
radio terminal testing device as illustrated in FIG. 7 according to the sixth embodiment
of the present invention. In this embodiment, “not performing communication
procedurc™ means that the upward signal is not received at the base station side.

25 Therefore, it is not always necessary to provide bhase-shiftcxs 2 and the transmission
gain controllers 3 corresponding to the base stations in the radio terminal testing

device. In the background basc station signal generator 14, the pattern generator 15



stations, the sanme nunber of the synchronous type base stati ons 12,

phase-shifters 2 and the transm ssion gain controllers 3 as that
of the base stations is necessary. The i nvention according to a
sevent h enbodi ment, however, can omt the paths for 10 receiving the

receiving signals for the base stations whichl8o not perform

communi cati on procedure, and transmt plural transm ssion signals together.
FIG 8 is a block dengitesplabivinagissiesigeatl il at enoe) thed the awtulatgr Hiemoditates
according to the seventh enbodinent. In FIG 8, a background base
station signal gendhese signals and transmits mofylatpdsignals viva paivef dhe pheseoiufter g mad the
fromplural base stations. A,pattern_geperato 5 1 enerates daf a
transnmitted by the USBERSHORER Ti’&ggﬁeéf”a&?‘f)f’ﬂmﬂﬁﬁéd’wﬁ%ﬁhe i"gp‘??ﬂmhéf"ég“ﬁc’s

t he data generated he patietrn [ r . . F HI‘%

with the sane f%d%@égvg%&ﬁ%ﬁpﬁ%@mﬁ@%ﬁ%ﬂ ELFR ?@éﬁ%ﬁgﬁa ©
el enents, or el ementee it Pad 8BS Phe background biktR5HdnQiihals! MaEEe@irfhe t hei 1
explanation is om't%sg‘(:j. APso t?le %ﬁl?c%og% expl anat i@b‘ﬁ Qﬁ which is

the same as that i maéipeountbade station §ignab peticfator 190 fited with sthendigiatiransitifted
The radio termnal testing device according to the seventh enbodi nent is
characterized in t Heonbthe phyrad syrdhivaees typedtaseottationsyhia whighrsimulate the base sgtiosh i s
added to the radio term nal testjng device as iI,I%stt,raEée in FIL.G

7 according to the asusliypeEionpiag H gpmmunication progeduge, thep theapixed gigna reagh,
this enbodi nent, "not R.erforn]' g comuni cation proccdure" means
that the upward si S%aﬁa PLTBE -ecei ved at the base station side. 25

Thecrefore, it ;s not al W&g@ﬁ%@%ﬁ)ﬁw&@eﬁﬁﬁ%ﬁﬁfgﬁﬁga&&éwﬂmét@ﬂé t he

transm ssi on gain ers correspondi ng to the baSe stations

in the radi o term nglenttfsiibioBnent, it is possiblRey siflatel dbtublitfechion kgroevitohat
station signal generator 14, the pattern generator 15 '

18 gener ateing[iéss daticetscaleamd appiopriats signeh tambindtiomby genersting ddesiredhe
modul ator 16 nodul ates . . these signals, and transmts nodul ated
signal s via a pair numbeief besestasion pighaletogetheind t he transm ssion

gain controller 3. The controller 4 controls the respective phase-shifters
2 and the respective transm ssion gain controller 3 in the timngs

correspondi ng 0 tﬁ bog. et8respecti ve base stations. The background base
station signal's, g n the

In the above-explained embodiment 7, plural base stations are simulated. .Thc
invention according to the eighth embodiment is characterized in that noise signals in
actual filed can be also simulated.
FIG. 9 is a block diagram showing a radio terminal testing device according to
20 the eighth embodiment of the present invention. In FIG. 9, a noise generator 17
generates noise. In FIG. 9, the elements with the same numerals as in FIGS. 1, 3, 4, '
7 and 8 are identical elements, or élerﬁéﬁts with identical functions, therefore, their
cxplanation is omitted.. Also, the duplicated explanation which is the same as that in
the first to the seventh embodiments shown in FIG. 8 is omitted.

25 The noisc gencrator 17, which is controlled by the controller 4, gencrates

| noise signals of arbitrary frequencies. The transmission gain controller 3 adjusts the

amplitude of the noise signals, which are generated in the noisc generator 17. under



background base station signal generator 14, are mixed with other S| gnal s

transmtted fromthe plural synchronous type base stations 12,

whi ch sinmul ate the base stations actually performng the

comuni cati on procedure, then the m xed signals finally reach t he
radio termnal 6. 10 As expl ai ned ove, for the radio term na
testing device according to the sevehth enbodinent, it is possible
to simulate actual electrjical wave environment usi ng | ess device

scal e and appropr i dhecanrglefitheconielicndi The neiscignals qutpwdrom the &spestive

nunber of base station si.gnal.s t ther. . 15, nbodi. ment 8.

"2 Che aboves expl aiTABEBHEbARRIEOE §ps mine ety e bRE PN siimal oyt rom the
The i nvent | g@m ' &?@E ﬁ‘ﬂmﬁgﬁ | ﬁﬁ%k?@ |.zed
in that noise signa |%E§%cm&gu}t2%%%§? | egzcan emg%géérﬁu a eéit.ﬁmaég
FIG 9 is a block diagheia savinir 80, a6 FBallyQEdth B adie&ining 6devi ce accordi ng
to 20 the ei ghth enbodi nent of the present invention. In FIG 9, a

noi se generatos 17 In the radio ttminaltesting davice korofding to $he cighth enbtexdinmdng, the t h
the sane nunerals as'in FIGS. 1, 3, 4, 7 and 8 are identi cal

el ements, or el emerrostreller f contk the transmission gin sontiolers 3 wehich coptrl ppises generated
explanation is omtted. Al so, the duplicated explanation whi.ch ixﬁ t.he same

as that in in thenofse generatoys 54,25 @ i i rave SHIRAmE WHeES g i s
omtted. 25 The noi r r el Ses t th
controller 4, generrﬁ?dé)g' nbise aghﬁ&m%go?sgé’ SI 'g% dgldgﬁl ig{rg !o }bgé?)@ #éex%]tg%r?g?/nés. ©

The transm ssion gajgikeoPBhkOldisby r@@ﬁiﬁ%ﬁl&aiﬁbﬁ's of the noise geA&tatot 1&RI B t he

noi se signals, which are generatéd in the noise generator 17. under

19 t he Contanémissibn i contiolléral, hgd to4ealizdhora complerselgrichiswavat put from
t he respective transm ssion gain controllers 3 are mxed with the
base station signalevionmat. from t he respective synchronous type

base stations 12 and fromthe respective background base

Embodiment 9.
In the above-explained first to eighth embodiments, the radio terminal 6,

15 which is the object of the test, is directly connected to the input / output terminal 21 for
receiving and transmitting the base station simulation signals. In the ninth
embodiment, however, it is not necessary to directly connect the radio terminal to the
input / output terminal 21, and it is possible to test the radio terminal 6 via antennas.

FIGS. 10 - 16 are block diagrams showing a radio testing terminal device

20 according to the ninth embodiment. The radio testing terminal devices according to
FIGS. 10 - 16 respectively include a radio terminal 6, an antenna 18 to be connected to
the radio terminal testing device and a radio wave dark room 19 for housing the
antenna 18 and the radio terminal 6. In FIGS. 10 -16, the elements with the same
numerals as in FIGS. 1, 3, 4, and 6 - 9 are identical elements, or elements with

25 identical functions, therefore, their explanation is omitted. Also, the duplicated
explanation which is the same as that in the first to the eighth embodiments is omitted.

Simulation basc station electrical wave output from the radio terminal testing



stations 14 in the mxer 10, and finally reach the radio termnal 6. 5
In the radio term nal testing device according to the eighth enbodi nent,

t he controller 4 controls the transm ssion gain controllers 3
whi ch control noi ses generated in the noise generators so as to
actually realize electrical wave environnment where random noi se

and burst noise occur. In addition, it is pogg ble to generate random
noi se or burst noise by providing plural pairs of the noise generator

and the 10 e " 2URSRBRIHAR YA fi'noie wHBEbdifh L b B gntg%pl ex

wave env

In the above-expl aijgeqniiefoid, dﬂe&'tgi’éxﬁbvéméféﬁh&%&sédbﬁx‘&ﬁe&;@@h@v&&éﬂxﬁ'ﬁimr@

15 whi ch is the object of test, is directly connected to the |nput

out put terninal 21 tfeGintenna 18 and the'radie ternidgl Garelhéusedithd radio gabdidark asom $9.at i on
simulation signals. In the ninth enbodi nent, however, it is not
necessary to di recfﬂhysmmhﬁembmﬂehomalh@cabvmmihwhtsoumétﬁommebaseﬂaﬁpuﬂ,

out put term nal 21, andlt is p055|bletotest the r r.m ng Vi a

ant ennas. 5 transmitted frqm the anteqna to thg ragio.tepmipal 6, ﬁ’&bﬂ&%@s ﬂ}’lﬁ $a radio
testing term nal device rdin h n

radio testing ternmnP ﬁ’éﬂl’mh@f’/%st&‘é%isggﬁfﬁ ?’Be%t%“gegmp{oﬁ%g? %ﬁ& S}go-flih%
respectively incl u%?egrt Lfermnal 6, an antenna 18 to be connected to
the radio term nal “te |ng evice and a radi o wave dark room 19 for housi ng

the antenna 18 1aghichtri@ibn@s txplathedabote, whére BleGhitentd)l 8-and the rhdie
el ements with the sane nunerals as in FIGS. 1, 3, 4, and 6 - 9 are

i dentical el ement s terminabb enbingsed i thradipBvave danigoarh 39y thé lgmmngﬁ@eradmr efore,
their explanation is omtted. Al so, the duplicated xpl antgtl on
which is the d&nme Agminaheanbs detranipgdbysimply mldéﬂwﬁa@meilf-‘ﬁé'ﬁ

]9 TOH ? ﬂe radi o ter rfiS@pee {r@?{tﬁ%&%ﬂaoﬁ bﬂxsczeefgrg,a 1Js %stﬁ)llcet%t ea!hzc e VB o et
20 device | aec?xcgl%gg clgrgr]:)ﬁ’lﬁén? qn&¥ tﬁc%idvﬂ% Bhdifid ottheAaE0 té?ﬁ-ihﬁg without

transmtted by the
actually moving the location of the radio terminal 6. Accordingly, it is possible to

perform various tests by simply placing the antenna 18 and the radio terminal 6 in the

15 radio wave dark room 19.



18. ‘Therefore, in order to renove the effect caused by reflective wave
after em ssion, the antenna 18 and the radio termnal 6 are housed
in the radio wave dark room 19. The sinul ati on base station

-

el ectrical wave, which is output fromthe base statiom I, s 5
transmtted fromthe antenna to the radio terginal 6, ' '

possible to performthe sane tests as those-e;\ﬂl HWEHMMH"I
first to eighth enboghieksnedts L he . present inventioNn.L ® s =

In such construction as expl ained above, where the antenna 18 and the radio
termnal 6 are housed in the radio wave dark room 19, the location of the

radio 10 term nal can be determ ned by sinply considering the _
attenuation caused by thb A radio temfiinal testéng devioneompsisiagt enna 18. Therefore,
it is possible to realize the vyarjation, of the electrical wave

envi ronment under the moAbagStEaRder sBpainely sracrating abascstation signaliy t hout
actual ly noving the |ocati,Q f.the radio termnal. 6 Accordingly, it is
possi ble to 3 peraf rn%’%fﬁcrg?fsc@éqgséMﬁ%e&aﬁ%%oﬂél@%e antenna 18
and the radio term nal e i 3NN IR0 .
21 What is cl a?angkélgsongnmn%ﬁ&lf& #ﬁé&nﬁA rggialgbtasgrsr%uggl
testing device conpgigal;ng: a base station for sinulatingly
generating a base station signal; 5 ) a phase-shifter for
changi ng the phase of t hecopaeldnfotmetion stosigg fraistoring time variation information of the
transm ssion gain controller faor changing the anplitude of the base station
si gnal ; phase apd agiplitudg of; arrdip sigha! Sthichyigresrieedrop precpisulated atg rdio
variation inf romati on .of. the phase and anplitude of a radi o signal
which is receied of™iP23%  cylated at a radio 10 termnal; and
a control ler for controld {digoiidn forRBftRRindlthd frke-Bittl: hiifind (ARRARARAY 0aI N

0 n

controller based on the tine varitation rnformation t he phase t he
anpl i tude G016 bhsed bi the GigiRIvRdtioh RfernARb EMhespHase3E the amplitude
wherein the controller creates a fading state at the output termnal of a
15 t ransm ssi orstgrad in thocontrol ihformdsipn sorage;ol | i ng phase and anplitude of

t he base station signal- based on the _time variation information of
t he phase and anplitude ¥kestiethejcantroher creates a fading state at the output terminal of a

15 transmission gain controller by controlling phase and amplitudc of the base station

signal based on the time variation information of the phase and amplitude stored in the

control information storage.

2. The radio terminal testing device of claim 1 further comprising:
20 a first separator for separating the upward and the downward signals at the
input / output terminal of the base station; and
a second separator for separating the upward and the downward signals at the
input / output terminal of the radio terminai,
wherein the base station realizes the communication procedure by not only
25 outputting the base station signal generated in the base station to the radio terminal, but

also by receiving the signal from the radio terminal.



control information storage. 2. The radio term nal
testing device of claim1 further conprising: 20 “
separator for separating the upward and the downward s”“‘“lmlg “ﬂ"l“'

i nput / output term nal of the base station;g'ind * ¢ L My decdnd
separator for separating the upward and the downward signals at the

i nput / output termnal of t Wne&ei n the

dio t i nal, . .
base station realizes tHe coﬁﬁﬁgﬂ%@;@ﬁ?@ﬁt&g&aﬂﬁdﬁﬁﬂﬁéﬁf&m?ﬂ%

outputting the base stati ' I kel)s ' o_the
radio term nal, but ar%pédé’%% %ﬁ@%@’}\gx‘gﬁ%@%gﬁé@gﬁgﬁﬁ%&@% lraéltlgi o]
term nal . , terminal and transmitting the amplified signal to the base station; .22

3. The radio termnal testing device of claim2 further conprises:

a reception gain contr olwhefeid the fistgEparhtor @rg plabed tetvgamthe beseatadeniardd thephale
radi o termnal and transmtting the anplified signal to the base
stati on; 5 shifter and théweeeption ¢ontyolfer, tg outp zangmisgipe sigha fom thebaseen
t he base station and the phase- 5 shifter and the ception )
control l er, to -out §tation ?P@F@?ﬁ‘@%’i‘H%‘?‘%lﬂﬁ#éhﬂp%‘ﬂﬁ’&%@a[)é%‘@u‘"mpmngam

station to the phase-shifl and .to input the receiving signal fromthe
reception gain conuomcﬁtf?ﬁﬁ"bc?ﬁg‘?m?b t he base station; '

the second separator ar g Jl.amad %ﬁ% : bétREinAnd BT IRina P il tion

reception gain controlf transm ssion gain controller, to
out put the transm $&in®dngdiBNald thel@ansmissibii g4th EdittrolléraoDiipasthe fragfiission signal
controller to the radio termnal, and to I nput the receivin ..
signal fromthe radiun thetransmssiangainivontralicrtottheandig &dmmineb And to[inpyt the receiving

the controller controls the phase-shifter, the transm ssion gain controller
and the r sigaptfromthgaadio earin & the Feception gaip RORIRHET; nf or mati on st or ed
in the control information tor age; d,15 . e . he hase
station realizes the c o soPEer quﬁﬁéﬁcég%?‘eé‘c‘hﬁ}rﬁ&tr%’ﬁwsﬁﬁgaplﬁfﬂuﬁgaan

the base station S'tgugl%l:epﬂ&pngi@&ﬁq‘oﬂé? bhddd o{?ﬁﬁ%fﬁxtn?arﬁlln?ﬁo{eﬁiﬂtﬂgo&ﬁgl fAformation

termnal, but also recetving the signal fromthe radio

term nal . storage;and  4- The radio term nal testing device of
claim3 further conprising: .
15 the base station realizes the communication procedure by not only outputting

the base station signal generated in the base station to the radio terminal, but also by

receiving the signal from the radio terminal.

¥ . S e

-

4. The radio terminal testing device of claim 3 further comprising:

20 . a plurality of sets of the base station, the first separator, the reception gain
controller, the phase-shifter and the transmission gain controller;

a signal distributor, which are placed between the second scparator and the
plurality of the reception gain controller, for distributing the recciving signal from the
radio terminal to the respective reception gain controllers; and

25 a mixer, which are placed between respective transmission gain controllers and
the second separator, for mixing and outputting the transmitting signals sent from the

respective transmission gain controller;



20 a plurality of sets of the base station, the first
separator, the reception gain controller, tthphase shifter and

mﬁcargpzmﬁlsaii:gg ggit \r/]veg(r)lnt Lgl !sg(r:ond separator and the T\I“ﬂ““mn“wmm of

the reception gain controller, for distributing the recedivicngtsiynai

t he radi o term nal to t he respectlve2 eception gain controll ers
and 25 a mxer, which are pl.acéd between respective

transm ssion gain cont roWhmls therpéurality of base statiohs realizzarplurslity af etnmomynidation

m xi ng and outputtin ransmttin ignals sent, fromthe

respective transmi sR y'mat yrqgmugj{ng the base station s:gnals gencxatedmthe plurality of
23 retn.t yr a ase statjons |
plurality of conmuni cagag)or?smtgema’o mat‘é’ﬂﬁql%’ YI§hEE BhT E)g' ﬁﬁet'?’%@ t he
base station signalgggeqnerated in the plurality of . base stations
to the radio termnal, but also by receiving the signal fromthe radio
term nal . 55 . 5. The radio termnal testing device of
any one of clains 1 to 4, wherein TDVA systemis used for a radio

comuni cati on system tHhe phdbe radicitcamipdl tdstimpdevice of any on¢ off daimm 1 kw4, Wieteimach
slot are used as tine variation information of the phase and

anpl i tude, which |sTRMArSéﬁemrlﬁqsn@quemdawmmmmsyﬁiﬁmsthep@geanmm
h d the 10 , itud d, f h

B2 The radi ot erPFARAR ISP GIa (56 55U o8 LHRRBIAIPR of th pbase and
idb tati I

sald base station ﬁda%%m@@%m? %oﬁ&q@ m&mia.ﬁﬂ{ek?%%éeéhﬂslfuéé ?ﬂa‘éggﬁd’thé‘g

t erm nal trans recel ving t on signal
and a plurality of Qﬂ}lmeg,teg,@ﬁéd fmléch slot.OUt put termnals for transmtting
del ayed base station signal, said plurality of delay si gnal out put
termnals are connected to respective phase-shifters for phase-shifting the
del ayed signals, respectively, and the phase-shifters are connected to the
respective t r arfsni s shhe mdipsiernina testing devics off alpim 3rwdiereiyi ng t he

del ayed signal; and

said base station comprises base station signal transmitting / receiving terminal
for transmitting and receiving the base station signal, and a plurality of delay signal
15 output terminals for transmitting delayed base station signal, said plurality of delay
signal output terminals are connected to respective phase-shifters for phase-shifting the
delayed signals, respectively, and the phase-shifters are connected to the respective
transmission gain controllers for amplifying the delayed signal; and
a mixer is provided between the respective gain controllers and the second
20 separator for mixing the transmission signals received from the rcspective
transmission gain controllers to output the mixed signal to the second separator;
wherein the controller creates a fading state at the signal output terminal by
controlling the phase of the phase-shifter and the amplitudes of the transmission gain
controller, the base station realizes the communication procedure by receiving the
25 signal from the radio terminal, thereby the radio terminal testing device simulates an
environment where the signals, which passed through a plurality of propagation paths,

rcach the radio terminal with arbitrary delay.



a mixer is provided between the respective gain control lers—and—t-he secont

20, separator for mxing the transm ssion signals recej
respective transm ssion gain controllers to out pEl m EJH“'
signal to the second separator, wherein *

creates a fading state at the signal output teym nal by

controlling the phase of the phase-shifter and the anplitudes of the
transm ssion gain controller, the base station realizes the
comuni cation procedure by receiving the 25 signal fromthe radio
termnal, thereby the ragio t ehdiaphernBnl s doMESH iU bales an

envi ronnent where the signals, which passed %hrough a plurality of ,
propagati on pat hs, said plufatiyof ttittbasctitions Sniprised plidality of Ejtichfoabs e ay -
24 7 The radio term nal testing device of claim4

wher ei n  base siatielﬁiedclqdiousiawlatiyglpgenchéngimeswioatsignaﬁaasndranthese a
plurality of synchronous fype . base stations each for sinulatingly

generating base st afynGhroalzgffon tiningsignaln the 5 synchroni zation timng
si gnal ; sai d. r.adi.o, 1 et nnal ting device furfher . .
conprises a synchroni zat f%‘ﬁnﬂfoﬁfwal&smg V’°°s$‘§‘ﬁeél°° JRYRET & PO PBFApR HILg | g
the synchronous tim MelaF | | ﬁ%} I(’; NIy type
base stations; and”ki@ﬁ’al%& rf}‘\pée(f\lé}as J%ﬁ?&%@sw&s@?ﬁﬁ%%@%&ﬁe

controls the plural sjnch@holtisebasdutitions; sn@nd the 10 plurality of gain
controllers, and controls the synchronization timng signal generator,

wherein the controll er csadcamgokinfoadativg sorage eorstolsttheeplanalify af pltasé-shiftert endihaal

by control ling the phase of the phase-shifter and the anplitudes
of the transni ¥ onPlyslify of gain controliegmandsopteels the senchippization isnies signsbginemion;

station realizes the co ni cati on procedure . receiving.the

si gnial from ![ f]e radi o tel rh’al%f’é ‘EOHE&[?BW‘%@ fF@& Yate atthy %a‘?‘?‘@"\t{:‘?‘i’gﬂ’ﬁ i ce
15 si mul ates an ' I ' o) A ' . ed
through a SRR G e AT plackisHll dretoc YmetuBP o IR B0
synchronou S type bagghiliél iheBynchronous type base station realizes the communication procedure by

receiving the signal from the radio terminal, thereby the radio terminal testing device
15 simulates an environment where a plurality of signals, which passed through a
plurality of propagation paths from the plurality of synchronous type base stations,

reach the radio terminal with arbitrary delay.

8. The radio terminal testing device of claim 7 further comprising:
20 a background base station signal generator comprising |
a pattern generator for generating background base station signal data
and
a modulator for modulating the generated background base station
signal data to generate background base station signal based on the
25 synchronization timing signal, which is generated by the synchronization
timing signal generator;

whercin the controller creates a fading statc at the signal output terminal by



reach the radio ternminal with arbitrary'del ay. : 87 The
radio termnal testing device of claim7 further conprisiggi
a background base station signal generator conprising mﬁ“‘m “I“

|

| _ LAY
a pattern generator for generating background se station segnal Matsa *
and a nodul ator for dul ati ng the generated

background base station

. ,S|dgnal data to generate background
base station signal 98Edngshe plisge angdhe amplitudes of ths hackgrannd base sation Fignal dn the
signal, which is gengr i

t b hr oni.zat i . t ]
signal generator, P ! et Xndtt_nce : n%?gf?géqz’ ﬁ‘g{t’%g?ft FERechvely F&é‘ﬁ”é@r‘%{"’%“gﬁggg
Siete at the S Srel [kl B colppicaiongrocptmy s o s o

25 controlling the phase an grouna base
station signal in tlhigdio terminal, theRbypthe rddiy thindiial G86hgldiGics SRERIS &S ffrofiBédt
controller, respectively, the synchronous type base station

real i zes the cofmunivdwte apluplity ofsiguads fogm the sgnohrangus type ssgstations reach théeadio
radio terminal, thereby the radio termnal testing device sinulates an
environment 5 temanabwith an arbifpryitiming, asd @ plaralityfof ghe transmissiencsignalsdom thgpe

base stations reach,the radio nal with an arbitrary tim ng,

. t '
and a plurality of tbﬁ*éW&P&W&‘gﬁ’%ﬁ‘?ﬁ?{%@ﬂ%@@nm&dﬂm 4Tom 9pe ons
whi ch do not performg, eel Qiaﬁ@ﬂsl}ié{%géngﬁﬁxgure are sent from one

background base stati ofr signal gene 0 9. The radio
termnal testing device of claim8 further conprising: ' one
or nore noi se generator for generating noise; and one or

nmore transmttildg gai n cont r oTheradio twhimhtesting dev@aidlaing 8 firthpesinprieing:
noi se generators, for changing the anplitudes of the noise signals
generated by the ong ergpere noiveganoiators fog gensrating nejse; and| 5

wherein the m xer m xes the noise signals, whic ag‘ﬁlianpl i fied by the

y §
transmi ssion gain cont r oPREPINOMGAASIHERS gain contrpllers, yrhigh CQREsPPRE fodFPERtiyRal s

fromthe base noise generators, for changing the amplitudes of the noise signals generated by the
respective noise generators;
15 wherein the mixer mixes the noise signals, which are amplified by the
transmission gain controllers, with the base station transmission signals from the base

stations.

10.  The radio terminal testing device of any one of claims 7, 8 or 9
20 wherein the base station signals, which are output from the plurality of base stations,
are controlled according to the synchronization timing signal input from the outside of
the radio terminal testing device, thereby the radio terminal testing device simulates an
environment where a plurality of signals from the plurality of base stations reach the

radio terminal with an arbitrary timing.

11.  Anelectrical wave environment testing apparatus comprising the radio

terminal testing device of any one of claims 1, 2, 3, 4, 6, 7, 8 or 9 further comprising:



stati ons. 10.  The radio terninal Wny
one of clains 7, 8 or 9 20 wherein the base station signals, which are

output fromthe plurality of base stations, :’mmﬂ ﬂ”l H
according to the synchronization timng signal input. ﬁ* m" t”' m"l)f

the radio termnal testing device, thereby thggradio ter ni‘naf t®st§ ng

devi ce sinul ates an environnment where a plurality of signals from

the plurality of base st&ﬁ&@aﬁaf&%&e&h%{hmdi%wmmmﬁ&&F‘J&%rﬂ?ésew&{dh an

arbitrary timng. 25 ) n electrical wave environnment
testing apparatus Cedparater] 1@ atriidio waeh dark room for houbifg e Ratdio fefifihl Afid the htEhaOf
any one of clainms 1, 2, 3, 4, 6, 7, 8 or 9 further conpri sing: .
26 aimsi@leg enna for connecting the radio term nal of test
object to the second . Sseparator, and a radio wave dark room for
housi ng the radi o ter ni nWhergindhe rdio feaminaland the sccond s¢parafay are connected by radio

wherein the radjo termnal and th €co eparator are connected by radio
5 signal t enaﬁ‘gﬁalt‘%"é’aaﬁ X ‘ﬁ%&ﬁ?‘ﬁ% ting.



