WO 02/ 084907 PCT/ US02/ 11599 1 MOBILE TESTI NG SYSTEM AND COUPLI NG FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates generally to tel ephone
testing swetemssooand specifically to nobile cellular tel egse2te99i ng
systens. BACKGROUND OF THE | NVENTI ON [ 0002] Mobile cellul ar tel ephones,
herein below ternmed nobiles, are required to operate under extrenely
demandi ng conditions with respect to the signals they are required to
receive. Effects such as large, and varyiing, signal attenuation froma base
station transceiver (BTS), together with noise effects such as Rayl ei gh
fading, Ricean fading, |noBiEe MESTRG SYSFEMAND cOUPLINGO! se, and

i ntersynbol noise, contribute to the difficult conditions. Mbiles are
tested by sinmulating these conditions. [0003] Fig. 1 is a schematic
illustration of a system 10 for testing nobiles, as is known in the art. A
BTS 14 conmunicates via a first radio-frequency (RF) link 11 wth a
channel si nul ati on unit 16, which in turn communicates via a second RF |ink
13 with a gl , BTS 14 is replaced by a BTS enmul at or.
Channel sinu ?(ﬁﬁ?ﬁﬁ@ﬁ{{gﬁ. ntroduces effects such as those descri bed
above in or 6001]orhes ipradbit mventiphatddatedigeiicralle t6 aeRph@t tptingd bidiéms,Banthen it
is being used i pical field operating situations. Optionally, a

separ at e n0|%EClaéﬁéf@tlﬁ?blﬁeilglaﬁe hORE ISP SYEESin  1ine 13 to introduce
sone of the required noise effects. [0004] The PropSi m Radi o Channel

Si mul at or system produced by Elektrobit Ltd., of Qulu, Finland, is a

channel SI {C’[ﬂ?REﬁWD I@g@re and software which is able to
sinmul ate ef fects such as ?ﬁose Jﬁgc?ﬁ{) above over up to two radio
channel s. THO063]sWebil¢ egliulae selephoass, nkein aﬁﬁlwftbﬁﬁndalﬁmbﬂéﬂ:z)reire@ufedl evel of

-15 dBm [00051 Tel. ecom Anal ysi s Syste of Eat ont own, w_Jers produce
the TAS 4500)1)%@13 AT ?rg{%ﬁorﬁmns Wh aesmest 2195 Siggpls B8 afémul at o

a range of i ¢ Vo
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station transceiver (BTS) together with noise effects such as Rayleigh fading, Ricean

fading, impulse noise, cyclostationary noise, and intersymbol noise, contribute to the
difficult conditions. Mobiles are tested by simulating these conditions.

[0003] Fig. 1 is a schematic illustration of a system 10 for testing mobiles, as is
known in the art. A BTS 14 communicates via a first radio-frequency (RF) link 11
with a channel simulation unit 16, which in turn communicates via a second RF link
13 with a mobile 18. Alternatively, BTS 14 is replaced by a BTS emulator. Channel
simulation unit 16 introduces effects such as those described above in order to
simulate signals which are received by mobile 18 when it is being used in typical field
operating situations. Optionally, a separate noise generator 15 is also incorporated in
line 13 to introduce some of the required noise effects.

[0004] The PropSim Radio Channel Simulator system, produced by Elektrobit Ltd.,
of Oulu, Finland, is a channel simulation unit comprising hardware and software
which is able to simulate effects such as those described above over up to two radio
channels. The system requires a nominal radio-frequency (RF) input level of —15
dBm.

[0005] Telecom Analysis Systems of Eatontown, New Jersey, produce the TAS 4500
FLEXS channel simulation unit, which is also able to simulate a range of effects over

a radio channel and which requires an RF input.



[ 0006] As noted above, nobile testing systens such as those descri bed

her ei nabove operate on an RF interface between the BTS or BTS enul at or and
t he channeb 02840t ati on unit. However, systens conpri si ng PaETRE®2/0r590 BTS
enmul ator with an RF interface to a channel sinulator are [imted in
accuracy of settings of test paraneters, because of inherent limtations
associated with the RF interface. SUMMARY OF THE I NVENTION [0007] It is an
obj ect of sone aspects of the present inyention to provide a nobile
testing systemwherein test paraneters can be accurately set. [0008] It is
a further olf0s] Asf natedrebaspewbie tdstingeyperes smth anthestt desnribeal fpreivatthoyea

testing system wherein_testi i gnal s ar ul | ontrol | abl e by .an

oper at or of OPHEE S)ATLRE TUBHSF T ameer BB Snbad: EHELr A e SRBaelny
invention, QRENIALPRSI. HoweRASYstEhs tbRPrisihg ANTES oY 8 BEXPImilaf it '’ REeNt ed
in a BTS sinulator. The BTS sinulator s <connected by a digital coupling

to a channelintsifael tata dranuelisimulgior atedimit¢rbinBrsurasy ofibeitings ciriest phrametdrs,
simulation ynit arg. able to.comrunicate W,.t h ot her under full control
of an oper abéS?auST’ Ofwge@%lﬁwmﬁﬁ5888518%2‘9’8}}1 G‘Fﬁ&??& ¥%e channel simulation
unit to digitally nodify one or nore forward channel s conveying digital
forward signals fromthe BTS sinulator, so as to accurately sinmulate

effects sucR{AIMERYCOFFIBEINVENEIONtI on in the transm ssion fromthe BTS
being sinulated. The channel sinulation unit converts the nodified signals

from the BTEM7it ist &y objactoof soorer ssppaindf ity presind-ifiventior e prviRie) a siapilgl s

whi ch are transn‘ittted th% el goel | e. LOOlO% S(i:n‘i Ita{¥:s¥ on a reverse path, the
channel si mi°HPE SE IR CFAR &5t R ?icaﬂ P &Y S ¥he mobile in one or nore
reverse changeusy I{ isnd dpeiRdeiecdfof sbRelRpydy df tieh presaltShvediidn WO Prévias at he
signals before transferring the reverse signals via the digital coupling
to the BTS $SHOEHYSEM WhercHbiesiing sighdls gre fplly prgrallablg By p opseinieel &8 by
the digital coupling to the channel sinulation unit forms a nobile testing
system Inplenenting the nobile testing systemby digitally coupling the
BTS si nul af@009] dn prefercdtbemisddiments biithe iprasegnint énting dperativns of/ & badetseatiwacur acy

[0011]  Ther #anteei i, 6D ca A EREIToh S8 ot o g Si0Llatopr PR LS SRSt of

the presenioh Rt b digel | REpaRPes &l EfannkNGIdhish unit, so that the BTS
simulator and channel simulation unit are able to communicate with each other under
full control of an operator of the system. The operator utilizes the channel simulation
unit to digitally modify one or more forward channels conveying digital forward
signals from the BTS simulator, so as to accurately simulate effects such as noise
and/or attenuation in the transmission from the BTS being simulated. The channel
simulation unit converts the modified signals from the BTS simulator into
corresponding radio-frequency (RF) signals which are transmitted to a mobile.
[0010] Similarly, on a reverse path, the channel simulation unit receives RF signals
from the mobile in one or more reverse channels (independent of the forward
channels) and modifies the signals before transferring the reverse Signals via the
digital coupling to the BTS simulator. The combination of the BTS simulator
connected by the digital coupling to the channel simulation unit forms a mobile
testing system. Implementing the mobile testing system by digitally coupling the BTS
simulator to the channel simulator significantly improves the accuracy and versatility
of tests on mobiles, compared to systems known in the art.
[0011] There is therefore provided, according to a preferred embodiment of the

present invention, testing apparatus, including:



WO 02/ 084907 PCT/US02/11599 3 a base station transceiver (BTS) sinmulator,
which is adapted to sinmulate signals transmtted by a BTS and to process
si gnal s tweto2as®oordi narily received by the BTS, a channeCTdiSovisbd on
unit, which is adapted to provide a comuni cation channel for the

simul ated signals and to conmmunicate with a nobile cellular telephone; and
a coupling connecting the BTS sinulator and the channel simulation unit,
enabl ing the BTS sinulator and channel sgnulation unit to conmunicate
digitally. [0012] Preferably, the signals sinmulated by the BTS sinulator
include signal s acbageastatibre trahtdeiver (BUS) Rimulatorn whidlt ipladaptat s sirilkih)

protocol. [0013 Alterntlv the signals s | at ed he BTS, si nul at or
i ncl ude si griEnals EaRRmS e Ryf’ts f4nd forpy esasmngsnﬁatm 95%%@5%’&96@&‘11 ﬁw%@
protocol. [QP3A] Preferably, the communication channel provided by the
channel sinul'ation wunit includes a plurality of forward channels and a
plurality of rever skanphbsmsilation poiQ1&hickhr isf miaptﬁldyto ptmd@ancrmhmmiiqaﬁoati on

it | ud t t.al t
conmuni cat i GHTIAEI 1 (BB aieARa, i & oAby icER D TR ARl Hes a
digital bus iiapidng; sfparate lines for conveying reverse and forward

si gnal s bet ween the BTS sinulator and the channel sinulation unit. [0017]
Preferably, the @oepipling donagaiingsthe del'osinnyater midithe shprnel stnylatim amgroup

conpri S! ng %ggﬁﬂn%l tP% g?lg] s’mﬂﬁfapo?r nd %inﬁ?l %Rllﬁtlmtl L@Q g@l&ﬁﬁlﬁg ]at]e 'HF%I 2

conducting wre. res Her provi accord

preferred enfberR] reeferably,t the ﬂgﬁﬂ@rﬁimu]atédebyl e, BT Smeinhdakof Qﬁclﬁmtsig"m@lsa
nobi |l e cel lul ar tel ephone, includin si mul at |€gMgerat| ons of a base

station trafee@riRle “(IMOQFSP%SI@ kiple Aqeasa( 1 PiGiosel ng a
cormmuni cat i ¢po L3y atpéfy'ﬁﬁ@ f@t 1sBsI§m§dt£aJ'bgttgé B¢ srnlﬁﬁlatcgoxlﬂgﬂllge gfga%' ar

t el ephone using a channel” " sinmu Ion unit coupling t at or
and t he charnsipagblmwitt 4 DimeiDivisisoMadtifle Aecab (EDMYS) piBB8oki nmul at or and

channel si mﬂ)@fﬁ rPrgf%ra%?ymg Icgg{[rr?ungcl Brtl %Lar}/nel provided by the channel simulation

unit includes a plurality of forward channels and a plurality of reverse channels.
[0015] Preferably, the channel simulation unit includes a noise unit which generates
digital noise in the communication channel.
[0016] Further preferably, the coupling includes a digital bus having separate lines for
conveying reverse and forward signals between the BTS simulator and the channel
simulation unit.
[0017] Preferably, the coupling includes one or more media selected from a group
comprising coaxial cable, fiber-optic cable, transmission line, and conducting wire.
[0018] There is further provided, according to a preferred embodiment of the present
invention, a method for testing a mobile cellular telephone, including:

simulating operations of a base station transceiver (BTS) using a BTS
simulator;

simulating a communication channel between the BTS simulator and the
mobile cellular telephone using a channel simulation unit; and

coupling the BTS simulator and the channel simulation unit so as to enable the
BTS simulator and channel simulator to communicate digitally.
[0019] Preferably, simulating operations of the BTS includes simulating signals
compatible with a Code Division Multiple Access (CDMA) protocol.



[ 0019] Preferably, sinulating operations of the BTS includes sinulating
signals conpatible with a Code Division Miultiple Access (CDVA) protocol.
WO 02/ 0849002/0€001JS02/ 11599 4 [0020] Alternatively, sinulpariusg2/oes ati ons
of the BTS includes sinmulating signals conpatible with a Tinme Division
Mul tiple Access (TDMA) protocol. [0021] Preferably, simulating the

communi cati on channel includes sinulating a plurality of forward channels
and a plurality of reverse channels. [0022] Preferably, the channel
sinmulation unit includes a noise unit, and sinulating the comunication
channel i ncl[e0203 Adenertiatiy)gimilgiigabparaicne éfnthe IBTS anstuddsceinulting cignakel
with the noise unit. [0023] Preferabl y ouplin tkﬁq BTS sinul ator and the
channel si mPRPRIdRe witha TimedPiyisian Myl ‘?%ﬁcqsﬁéﬂ%f@ IRiCek or and t he

channel si Mgl PPerd 'by, by da%'ng Eh@' cé}%unllaét‘rdﬂ‘%hﬁﬁr%@rlﬁkﬁdéé AfSud, hg
conveyi ng reverse an orwar gnal s between the BTS sinulator and t
channel si mplraalntgrmflﬁmmtard {:lﬁmadl]s aﬁdlaphmhtppéfeereablchammtsupl ing the BTS

si mul at or siul ati.on. .unit . inclydes couplin he
Sl at o sk ErTRARRGI S pRREL R IateR whiy PGSR noRERB e HrulBe: e
froma groupye SIRULRLAGh ERMAPINCRAB GendrathRy digRhl foisa R ﬁhe ccﬁﬁrﬁﬁ‘rﬁ@ﬂ i on

| ine, and conducting wire. [0025] The present invention will be nore fully
under st ood fchamet withftleg heisd vrgt. det ai | ed descrl ptl on of the preferred

pEsor pri o ER bl b6 2B Y, s bier SLE S honel lion Tl r

system for tesided@onplhigd &s BES sildttroidd the chztrﬁhel giful atAdmi 002/ fighthlobus? 1S a
schemati c bl ock diagramof a nobile testing system according to a

preferred ehBUBEHERITatss lingsefop cenvsying ryeite 4. fopiard sigmlpbgrrepheoRTEF
PREFERRED EWA%M@&Q@{%@CI Baf 1£fo11‘i1‘3 is now nade to Fig. 2, which is a
ocC

schemati c bl lagramo e testl ng system 20, accordl ng to a
preferred ef@idifarheroprefdrablyy emphnng then\BaMR smmlatAr laad e¢hes thinnehsisiukatioat or 28

sinul ates operation of a base to control |
pmrtallncludes coupling t Sh Iﬁ'g s{mu ator ané the c annel simulation unit by one or

more media selected from a group comprising coaxial cable, fiber-optic cable,
transmission line, and conducting wire.

[0025] The present invention will be more fully understood from the following
detailed description of the preferred embodiments thereof, taken together with the

drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Fig. 1 is a schematic illustration of a system for testing mobiles, as is known in
the art; and

[0027] Fig. 2 is a schematic block diagram of a mobile testing system, according to a

preferred embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0028] Reference is now made to Fig. 2, which is a schematic block diagram of a
mobile testing system 20, according to a preferred embodiment of the present
invention. A base station simulator 28 simulates operation of a base station controller

(BSC) controlling one or more base station transceivers (BTSs). A suitable base



(BSC) controlling one or nore base station transceivers (BTSs). A suitable
base WD 02/ 084907 PCT/US02/ 11599 5 station sinulator and its operation is
descri bedwpr2msddo7 S. patent application entitled "Mobil epPgydatsemibesti ng
Architecture,” filed on even date with the present application, which is
assigned to the assignee of the present invention. Sinmulator 28 generates
forward and reverse signals which woul d be produced by the one or nore BTSs
when operating in a cellular tel ephone getwork. Preferably, the network
operates under a Code Division Miltiple Access (CDVA) protocol known in

the art. Al t@fifatdimelavor dndsits HREMIKs ABRLBEE S UNYES. FHidht AbPRdatish %ﬂﬁ'@écﬁ
cel lul ar tel ephone network protocol, such as a Tine Division Miltip

Access ( TDVAMghilstSystsm Tesiog girchitecsirel& filedonsiven Kateavidt the or @emrapphcatlon

transm ssions,. such as t os effects SCI.i bed in r t he
oenti on CPBieR S Refihel 8o i B oIR8 P lyBpuicyl SRR ¥ Bohetled 1
simul ation udiward@nd vheiR! sigraltewRich @OUR] Y fro8ideud (b3t ohé0OMEreBTIHOWRen
forward channels whose characteristics are controlled by an operator of

system 20. Apstitingsne calldarrelepkone neayodn Praferablys t@e@%wpﬂeapqrﬁeﬁ Hedgsa ent

c7P ot on RIS (B Ae QUL A TSSO GEAULE. Myaal o o
the ?Sfl gnemeai/oﬂdtq)emt@smﬂer myﬁth‘et arndafmaﬂhéﬁrhtewpﬁ?ﬂeapét?prmmtocal) stlxthso
si mul at es one e.reverse channe se characteristics are also
control | ed 2 gﬁ“@ VO MYURLG Seeqss @%G’S@PC imul ation unit 30 further

conprises a [0ggien'Radr t§€f1md’l"al€ efiells Bﬁ’ 'trﬁﬁsnln@éi@ﬁss s@éheasttﬁ&% e@ﬂegtk addckived RY

nodi fyi ng the existing digital signals in unit be appreci at ed
that introdubg Bgclcgmmn@ﬂ tbel Iniegtiom|fomveird sighals froox sistulaigr bﬁ glettlahsfsrrqhw s is

significantl co to the introduct.ion anao to
ol og. o gnell e SRy RS Bt S0 S frel oG A i lastd iR S ack i
digitally sidgghfdlsanbie/cafteREeSart REntesIRAIECah opritbr M\m}@fénﬂm S shigable
introduced into the system and so enhances the accuracy

si gnal - t o- nstheenchsbmylpiéerevris isrAsgeritisd in fhe pjost appliatios @}tltlﬂés MabilefSystgnt v,
|l ator 2 " 0
brs co os” CoANGR PAARR e U0 U eSS aul B SRR S, BB O

si gnal s, sudit0es2,awhith 26 dssighedcas dhe agsighee ofher paisEiti yetionC O0nnsES bus

26, digital si gnal S between sinmulator 28 and unit 30 are transferred via
t he bus. simulation unit 30 also simulates one or more reverse channels whose characteristics

are also controlled by an operator of system 20.

[0030] Simulation unit 30 further comprises a noise unit 34, wherein noise levels are
set digitally, by modifying the existing digital signals in unit 30. It will be appreciated
that introducing controlled digital noise into existing digital signals is significantly
simpler compared to the introduction of analog noise into analog signals. It will also
be appreciated that setting noise levels digitally significantly increases the accuracy
with which noise is introduced into the system, and so enhances the accuracy of
signal-to-noise measurements made by the system.

[0031] Most preferably, simulator 28 and channel simulation unit 30 are each
implemented as one or more cards connected by a coupling 27 capable of conveying
digital signals, such as a bus 26 in a card-cage 22. When coupling 27 comprises bus
26, digital signals between simulator 28 and unit 30 are transferred via the bus.
Preferably, bus 26 comprises separate lines for transferring forward signals from
simulator 28 to unit 30, and for transferring reverse signals from unit 30 to simulator

28, as well as clock and control signals.



Preferably, bus 26 conprises separate lines for transferring forward
signals from sinmulator 28 to unit 30, and for transferring reverse signals
from uni twe®2ws487 mul ator 28, as well as clock and contr @crgisgnalsse WO
02/ 084907 PCT/ US02/ 11599 6 [0032] Alternatively, coupling 27 conprises

ot her neans known in the art, such as one or nore nedia selected froma
group conprising coaxial cable, fiber-optic cable, transmssion |ine, and
conducting wire, which are able to convey forward and reverse digital
signals between sinmulator 28 and unit 30. It will be appreciated that
signal s tr {082¢ Alechabiethywe eoupdinm7atonpriz8s athdr wdahs Rﬁowﬂim ttheazire sunhtasal |y
in a non-digital form can be rC,{gonverted into a digit forﬁaeswtabl for

transni ssi oRNOR EGTHIEHG sslpcled iEpm i GFPUP OmPRISHIE: Cxia FILRBREOPU S8 or m
For exanpl etraﬁémgﬁwllh@&nazoﬁmagm Qrﬂﬁzh?a@e ablE \é@ﬂx@g%ﬁ&aﬁ’@aﬁd &Q@Ilsé from
sinul ator 28 may be converted via an anal og-digital nverter in the

si nmul at or tdig&thbislgaals éxe@vmhwmula@rleSgandalmtsB@rialvslldneeapplrmatepﬂ thatdigoals bus
26, and the d| nal s conver i nal anal signal s
by a"di g t sl E S S Y Al o il ocian G Bflain £
transferri nga By &mvertéd Mitcth igital fbﬂhléﬁitébl@ﬁarttﬁn&hﬁbhbﬁfoﬂrcoﬁﬁimg[ﬁﬂ§r’x’dthéf]t er
introducing the desired effects into the forward signals received from
coupl i ng 27r€C@h\éﬁi¥¢él ing} theirainiténh fom.t F@oexemplerif soupmes? hremprises bus 26,

oL eenmhltr LA MR B S G e g

reverse si gﬂ@iv%rtf:f mnﬂaa@hmhletoa?o dngnalts1g3ﬁ1sl, tHer digitgiesenaliese ted pﬁcfe&@h $uknt 0
the one or nore reverse channel s conveying the reverse signals, _and

transfers tB& Fddhe digital F’@H%‘Féﬁ‘oﬁc%&ﬁf—‘i‘ Hgﬂrzmgén%.aﬁﬁlpatswm&@y 3 diguar |t
will be appﬁlﬁﬁ g&&%}t@% st .&sﬂm%%ﬁceg@ 1%990&%11‘&1%%5&%&%@& %Bal§8 and

channel sinmu on unit 30 su stanti a eases the accuracy o
par anet ers ﬁ'emumnSngmmuiaMZS[ 0035] It will thus be appreciated that the

preferred e I nent s de d bove cited of exa

Phat the.pr ) KHR Snreciineti BoRe el o v romatd Vgl SSarRN Tl 1y
shown and desgingesy, hé}{a%hélabiﬂﬁﬁatloﬁaﬁﬁ]?r?ao E&iRefS QRE sHinalsh® BleB@&fhgnetic

i nvention i ncI udés bot h conbi nati ons and subconbi nations of the vari ous

features dessliationesignaby Aiafadsmorcy raecivable byg mabile 32 ambcenvdysntbelconvested ons
t her eof whi gitg\ng@%

I%e mobile. Similarly, for reverse signals from mobile 32, unit 30 introduces
desired effects into the one or more reverse channels conveying the reverse signals,
and transfers the modified signals on coupling 27 to simulator 28.

[0034] It will be appreciated that using a digital coupling between simulator 28 and
channel simulation unit 30 substantially increases the accuracy of test parameters set
in system 20.

[0035] It will thus be appreciated that the preferred embodiments described above are
cited by way of example, and that the present invention is not limited to what has
been particularly shown and described hereinabove. Rather, the scope of the present
invention includes both combinations and subcombinations of the various features
described hereinabove, as well as variations and modifications thereof which would
occur to persons skilled in the art upon reading the foregoing description and which

are not disclosed in the prior art.



occur to persons skilled in the art upon reading the foregoing description
and which are not disclosed in the prior art. W 02/084907 PCT/ US02/ 11599
7 CLAI M5 wW0.02088907 ng appar at us, conprising: a base stati oRCrisnytessyer
(BTS) sinmulator, which is adapted to sinulate signals transmtted by a BTS
and to process signals that are ordinarily received by the BTS; a channel
simulation unit, which is adapted to provide a comuni cati on channel for
the sinul ated signals and to communicate with a nobile cellular telephone;
and a coupling connecting the BTS sinulator and the channel sinulation
unit, enabling the BTS sinulator andCkARViSel sinulation unit to

conmmuni cat e digi&aljy. 2. Testing. apparatus according to claim1l, wherein
the signal slsi nullst&8 3Pl © S¥ul at or conprise signals conpatible

with a Code D vi sl MilddnPlisnsfi 6o pad CoMMaBE OLARRLis splashl RihuaRpar at us

according to claim1l, wherein the signals sinmulated by BTS simul at or
conpri se si ggadlstremmuitted by @ BWS ideto ProvesDiignals trat MeldrdiphelyAcpsd by(tHOMA)
protocol. 4 Eesti ng apparatus according to claim 1, wherein the
connunicatigw thannel provided by the channel sinulation unit conprises a

plurality of foryedhdnsd1agiin@iasioanehit, aviRbn il ddhpte@ftor f6OIdeCa CORRMMAIGLIOR-
Testing apparatus according to claim1l, wherein the channel sinulation unit

conprises achwnele fomithe wimelptedesienals egd diogicommumistatee With tehamobdenaghilaat i on

channel . 6.&T§%5in% gppar at us according to claim1l1, wherein the coupling
. € nff, P . . .

conprises a gi tal bus having separate lines for conveying reverse and

forward signals bejwpliip comectdStisd BUSadimladidaid éhec bigamnel simiumtibatur) unit.
7. Testing apq%gr atus_according to claim1, wherein the coupl i_n%4 conpri ses
one or nor 813RHAE thesBT3 simuater e chagsed siEn ey vt goayaynicate digilly.

fiber-opticycabl @eginll ARSENESHLOdlgNE 181 ORI thd Jighhls Kimulated by the

BTS simulator comprise signals compatible with a Code Division Multiple Access
(CDMA) protocol.
3. Testing apparatus according to claim 1, wherein the signals ‘simulated by the
BTS simulator comprise signals compatible with a Time Division Multiple Access
(TDMA) protocol.
4. Testing apparatus according to claim 1, wherein the communication channel
provided by the channel simulation unit comprises a plurality of forward channels and
a plurality of reverse channels.
5. Testing apparatus according to claim 1, wherein the channel simulation unit
comprises a noise unit which generates digital noise in the communication channel.
6. Testing apparatus according to claim 1, wherein the coupling comprises a
digital bus having separate lines for conveying reverse and forward signals between
the BTS simulator and the channel simulation unit.
7. Testing apparatus according to claim 1, wherein the coupling comprises one or
more media selected from a group comprising coaxial cable, fiber-optic cable,
transmission line, and conducting wire.
8. A method for testing a mobile cellular telephone, comprising:

simulating operations of a base station transceiver (BTS) using a BTS
simulator;

simulating a communication channel between the BTS simulator and the

mobile cellular telephone using a channel simulation unit; and



8. A nmethod for testing a nobile cellular tel ephone, conprising: sinulating
operations of a base station transceiver (BTS) using a BTS sinulator;

si mul at i ngoa2eseuni cati on channel between the BTS si nul atrem/tzozi1t5he

nmobi | e cel lul ar tel ephone using a channel sinulation unit; and WO 02/ 084907
PCT/ US02/ 11599 8 coupling the BTS simulator and the channel sinulation
unit so as to enable the BTS sinulator and channel sinulator to

communi cate digitally. 9. A method accorgling to claim8, wherein sinulating
operations of the BTS conprises sinmulating signals conpatible with a Code
Di vi sion Ml ti pl ecstingske B(FSDh‘m)lamr atidthelchadii2] si;ﬁmmtdmaﬂlimmmémm thecl ai m

8, wherein sinul atiﬂg O%c{}atl t he BTS rises simulating signals
conpat i bl e RIPHIRY ae ﬁlfw&tqut%F@n%’t?@éEe g ) protocol. 11. A.
met hod accogdi ng Al gl cgrdlﬂ%] Wicaih Mimbiifing UPEMALAALE B2 pegannel
conpri ses S|rrulat|ngapura| orvva channel s apuralty of

rever se chanomepsseslgdmubatimgt hgnhlacoompdmbig with cd &lare8Divatien éVinltiplee Achesanel
si mul ati on g@bm“ ses a noise unit, and wherein simulating the
conmuni cat i ]orrprl ses gener ati ng digital noise in the

communi cati @y, chanfRkhod ddeofdies RO CRen lsn'xﬁherén?f s1ﬁuﬁﬁh§%eﬁﬁ6ﬁ§ 6f g Besclaim
8, wherein coupling the BTS sinmnul ator and channel "sinul ati on unit

conprises ceowpplisey sinAlENg sighals aompadhie Wﬁb %ﬂémﬁeDIVISDIﬂrLMHHIIPMA@mSLS by a

di gital bus rate lines for conveying reverse and forward
si gnal s bet \g\ﬁgﬁd@%}egr@%'si mul at or and the channel sinmulation unit. 14. A

nmet hod accondi ng At enethéd ricordintgetoe clairt 081pvihe@int hembBlhiing i the!l dheiundddtiohhe
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12. A method according to claim 8, wherein the channel simulation unit comprises

a noise unit, and wherein simulating the communication channel comprises generating
digital noise in the communication channel with the noise unit.

13. A method according to claim 8, wherein coupling the BTS simulator and the
channel simulation unit comprises coupling the BTS simulator and the channel
simulation unit by a digital bus having separate lines for conveying reverse and
forward signals between the BTS simulator and the channel simulation unit.

14. A method according to claim 8, wherein coupling the BTS simulator and the
channel simulation unit comprises coupling the BTS simulator and the channel
simulation unit by one or more media selected from a group comprising coaxial cable,

fiber-optic cable, transmission line, and conducting wire.



