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1 DESCRIPTION LOAD IMPEDANCE DEFECT DETECTION SYSTEM
FOR TRANSMITTER 5 TECHNICAL FIELD The present invention relates
to a load impedance defect detection system for accurately detecting
impedance defect of a load connected t0 a transmission output of a
CDMA base station transmitter for use in mobile 10 communication.
BACKGROUND ART It is a common practice in the field of mobile
communication equipment that a transmitter is provided with a plurality of
transmission antennas so that an 15 appropriate one of the transmission
antennas is selected to perform E)gr%gl%)gﬁ% put it simply, a reflected
wave level from one of the transmission antennas that is selected by a
switch is measured by a reflected wave measurement circuit. If the
valawdn IMPEDAdeSHE EHERHETEEVA/ET IEVd] X ST & QR RRENSIUT TER
value, the switch selects another transmission 20 antenna to perform
transmission. This type of technique is described in Tokuhyo (published

Japanese translation of PCT W@H@H@KE&EX&O' 2003- 528533. Aside
t

from this, any impedance defect of a load of the transmitter, for example
of a tran$hegsiesaritevreaiindetdated tarddfaidefectimdetdeled: deRivtion
necessary measure is taken by generating an alarm or stopping the

fisiemdSircruraighhinte NeRimpsisRig dotrel Msclarsbronmasies e
%ﬁ@ﬁﬁ@g‘%ﬂi t%ﬁf@v%ﬁ%%g{g%ﬂﬁ%ﬂﬁt@%ﬁﬁ
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A base sighal generation unit 101 shown in Fig. 1 mu tl%fexes a
commanichtionel such as a 2

BACKGROUND ART

It is a common practice in the field of mobile communication equipment
that a transmitter is provided with a plurality of transmission antennas so that an
appropriate one of the transmission antennas is selected {o perform
transmission. To put it simply, a reflecied wave level from one of the
transmission antennas that ié selected by a switch is measured by a reflected
wave measurement circuit.  If the variation in the measured reflected wave
level exceeds a predetermined vaiue, the switch selects another transmission
antenna o perform transmission. This type of technigue is described in
Tokuhyo (pubiished Japanese translation of PCT patent publication) No. 2003-
528533,

Aside from this, any impedance defect of a ioad of the transmitter, for
example of a transmission antenna is detected, and if a defect is detected, a
necessary measure is taken by generating an alarm or stopping the
transmission, for example.

Referring to Fig. 1, the description will be made of an example of a
conventional load impedance defect detection system. A base band signal

generation unit 101 shown in Fig. 1 multiplexes a common channel such as a
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common pilot channel (hereafter to be abbreviated as CPICH) with an
individual channel handling a user's data. The transmission power of the
CPICH is always constant, whereas the transmission power of the
individual channels is independently coftrolled by each user and hence
varies in short periods of time. 5 Additionally, no data is transmitted
through an individual channel which has no user data, causing a burst

transnuasitiot Eharefer¢héneaftansonissiabpeviateday CRCHIMiABHYAG vidual
a short feriod time especially when the number of users is small. An

s0BsRST SR EINBR S HRITIGhal GBAdFaNSARIoTORAweDATEIREPIG his
3%%@'88@8%@he 3l ﬁ?é‘%’r%rﬁ%hlgggi? nd inRutinig a, regy u%?ycharr]}t%els is

i
converter 1 requency converter converts the input signal i

indigsiretbRfy Radioiige tyanmy signahatchentisHis 38BI60ie S8riods of time.
amplifier 104. The amplifier 104 amplifies the input RF signal to a desired

fhariiRraibn Kvdeie iadipsapited theosigheatbiafddiRitbanne Magiahas no
rﬁé%gt%gﬁ&ggg#g%%@ t;l?rgt @ﬁ%@tﬁgﬂgdﬁg}g?ﬁgﬂ @t@é%gr%spéiqﬂ power

ISTgenerate ere occurs misrhatch betweén

impedanceighificaattpin osso07eriod the o Wbk diany thedragesiateber of

transmitter. The level of the reflected signal becomes higher as the degree
ypstidmarehlis increased. The reflected signal is output to a switching unit

108 20 hy.t f ' ' n the other hand,.gn. output
signal fr%yr?\ %%iggﬁ@jﬁs%%a r%oé%ﬁél%?ﬁsai%%%%a Bt gllfs%v??(lzﬁ?n%&%ﬁﬁed
#18.arhensluiicsigngaliby 208/ Awitevestbetvoze s hieioptRueianaklioahtie
output signal monitor 105 and the reflected signal from the reflected

SrMEREENiEdY- 10618 frariipRE pRTrpIiah AP B ot intirp s Jato a
UIRRERSE S PR UG SR8, ey IR 101,
Sl almsifiger1H0bangiithss R Ripel RE Ishieeied signalifsenriinratisriBhower,
signal monitor 106, and outputs the detection result to a return-loss

and supplies the same to an output load 107 via an output signal monitor 105
and a reflected signal monitor 1086.

A reflected signal is generated when there occurs mismatch between
the impedance of the output load 107 and the output from the base station
transmitter.  The level of the reflected signal becomes higher as the degree of
mismatch is increased. The reflected signal is output to a switching unit 108
by the reflected signal monitor 108. On the other hand, an output signal from
the output signal monitor 105 is supplied to the switching unit 108. The
switching unit 108 switches between the output signal from the output signal
monitor 105 and the reflected signal from the reflected signal monitor 106 to
alternately output them to a power detector 109.

In response to the output from the switching unit 108, the power
detector 109 alternately detects the power of the output signal from the output
signal monitor 105 and the power of the reflected signal from the reflected

signal monitor 106, and outputs the detection result to a return-loss

determination unit 110, The return-loss determination unit 110 determines
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determination unit 110. The return-loss determination unit 110 determines
3. return-loss based on the difference between the detected power values
of the output signal and the reflected signal. The return-loss
determination unit 110 determines thatthere is a load impedance defect
when the return-loss exceeds a preset threshold value. 5 However, the
load impedance defect detection system above has problems as

fsserilesdieiawd A figiarhicencelplesvitiheaeidatdaepiprt slgeal of the

and the reflected signal are switched by the switching unit 108 so that the

putveiissinanrt smakhe sedleciedisignately Hiethetpowiesastetaoniregionhisit 110

andling a signal. 10 having a jransmjssion powey which varie
s e B P R SR SR R Smulosg saeoecs
at hestmnenwBesithesRawver of the reflected signal is detected may be
significantly different from an actually detected power value of the output

signal. Ifgierasdharaatoiiarriaret K aftiddetnelinsdsiysietirabioss [@s
det rlg%neg b sggn n the if\l;verence between the detected power 15 value
6fre reﬁecsteoe&gnﬁ ARG ThE detected power value of the output signal.

This mearg-$hatadiead inardancedeireitranaet badetegithraHg k. reflected

The problem described above will be described with reference to Fig. 2.
Fioe e ereivbyiniEigvdichfehunitdishiadbaligrainewete distenl are
timing TA and reflected signal is detected gt a timing TB, the transmitted
e R S e e e L e A e

#B0Ind Rer@idiisision gelpeninpienvanit d Kyhessateininasdhabiid of time,

return-loss is 5 (=30-25) dB. This means that the detection result involves

ShecprverT @ WBi e enépat signabainolimatwhstiiagTues abthe reflected
e B AT P AT i pover
eagetdptAdBURLesRIRBIe. AnserobdquohleaSsidRiIRAfaf! B¥bbtained if
when the output load Is an
return-loss is determined based on the difference between the detected power
value of the reflected signal and the detected power value of the output signal.
This means that a load impedance defect cannot be detected correctly.

The problem described above will be described with reference to Fig. 2.
In an exampile shown in Fig. 2, when a transmitied signal is detected at fiming
TA and reflected signal is detected at a fiming TB, the transmitied signal is
detected as 30 dBm and the reflected signal is detected 25 dBm. The return-
loss determination unit 110 thus determines that the return-loss is 5 (=30-25) dB.
This means that the detection result involves an error of 10 dB since the actual
return-loss at the timing TA is 15 (=30-15) dB. In this case, it is determined
that there is an impedance defect even though there is no abnormality if the
threshold value is preset {0 6 dB for example.

A second problem resides in the fact that, when the ouiput load is an
antenna, the power detector 109 cannot, when receiving an external wave
having a high power, distinguish the exiernal wave from reflected power even if

the transmission power is constant. This will cause the retumn-loss



antenna, the power detector 109 cannot, when receiving an external wave

having a high power, distinguish the external wave from reflected power

even if the transmission power is constant. This will cause the return-loss

4 determination unit 110 to erroneously determine that the reflected

power is high and to fail to correctlyddetect a load impedance defect. It is

therefore an object of the present invention to make it possible to

accurately detect an impedance defect of a load connected toa.
deGHORISSIBA LUPUCSTEP RO BesEmEtadba dimiHrtsrortss ih hrdomed to
fai Cooomdibaiiencewetath impangditiof:where transmission power is varying

or there %gisp a higl}gaowefr xternal wave. DISCLOSURE OF THE At

INVENTTION T BB SRISHCE WITPE 17t ALREaeR B el diEfivEAf Gigourately
detthepa ispedvidedefdoact drmpddancectdfact detaotiosisystepntfof wSHM A base
stafiMRLARE Sl Tansmilleh NCAng, a0a8s PaRd *ignal SSRGIAION here

unit and a reflected S|gnarl monitor for detec INg a reflected signal, the
ragysteneTomprising s powaheleteorsy ior detatiereaiponervka

predetermined channel from the reflected signal obtained by the reflected

signal monitor; and a return- loss determination unit for determining a

return-loss based oPEGHERARE bt EEN hEEpOWENvalue detected by

the ppuekeriectonand fapowreset Malpeeiine wiadstarioed,ehanae] load
. pr videgael%%/ the base band sgn.al generation unit, and determining that =~
G S GBS HEANCE BT HER YA O BR EHETAes ncluding

a bpse detersnineldethrestiofduviétlued inrtiie deddighpedenterdetetitgatectionflected
S AR e S AV K

c"[eo which e power of a comm ilot chan rom
chaheetdftooté sigivatladbtaingdhiomethbyr dilest8desigagmbnitoit: deié et reiern-

loRUMEFNRAME IhERROhL NS ARG, (B LRIYNLosR deBMIRAKeD M yeen the

determines the return- loss detefmination unit determines the return-loss

POpa5Ed ndatetfet SricaDRAVER Aakelop ateciarPpisives valye ahtha RiSAsMBRAINCd
challl ehanael rapsmissionnewelsetyale Ravideds Rythe RaseRantere is

signal %enerati‘on unit. In the load impedance defect detection system, the

lo%}dwg? ABER, é(‘ibﬁlétge return-loss exceeds a predetermined threshold value.

In the load impedance defect detection system, the power detector is preferably a
common pilot channel power detector which demodulates the power of a common piiot
channel from the reflected signal obtained from the reflected signal monitor to detect the
power value thereof. In this case, the return-ioss determination unit determines the return-
loss determination unit determines the return-loss based on a difference between the
detected power value and a common pilot channel transmission power set value provided
by the base band signal generation unit.

In the load impedance defect detection system, the power detector may be a

power detector which demodulates the power of a desired common



power detector which demodulates the power of a desired common 5

channel or individual channel from the reflected signal obtained from the

reflected signal monitor to detect the power value thereof. In this case,

the return-loss determination unit obtains a power set value of the

common channel or individual channgl corresponding to a power

detection timing of the power detector from the base band signal

generation unit, and determines the return-loss based on a difference
chih Qe the Bt obiar vauelgsierire i weie st it B tatsiet siana
mdhigobasddpanhsigratgenatafiorcuniin mithealeachinpadance dafestination unit

detection system, the pbase station transmitter includes a base band
o G ORI SR SEHeHEP RG] EoUETA s hBE RO ORPHAne
a roase draed sigmaligentiatiprvunit tnic@arfranatbe isignbind figgpiaerayration unit,
anEYRGHELLO COMYEIING B 21oRRt, R IDE Dl GO SHE LIS A8 ST Y ot

RF signal; and an amplifier tfor amplitying the sigha Yo & desired
andrigSMisEice poiep batethBnmubplyisigbind Samegorentoutpoitioad via

the rgflectedsig ﬂﬂb@ﬂ%‘é@ rdé%@%@égimpﬁg%,e ﬂgf%gsg &RGHAN ransmitter

. system, there is no restriction on the timm{g for determining a return-loss,
incAi e Wetdhmith At carn Bl arifict Bt arfpryedieftinfRyeting an output

froacaer danaeitl asecoRhaspesiahibaiesRRtRVeNton.dh8I8 iSonverter for
COIgrovide a _CDIYIA base station transmitter comprising: a base band signal

FShAPEHER TR AT PEHE S S SiGRAY TN HBP fortrtet tHy Satfie’td R uigmalitier
foraaiAi Bomy eite RIo sgonvedingicaanedutputfroricihedase banchsigeadplying the

sadJE (?5%“(')?1%; lal{]!t into. ap an %%esckgsnalgp frequency converter for converting
a signal from

2 cIet s ORitor. . .
& DIA'CBnVerterinto a desired RF signal; an amplifier for

ampli‘f)_/thg thed Rﬁimgﬂmetdiafdésd@dcﬁgmmmmm@ andrtisgiztion on the
tinSHR PRGOS SAme L. a0 YRt Jaad via fhe reflegied Al %aﬁ' agnéggi'%ﬁn%aaat any

power detector for detecting a power of a predetermine ased
degifpa [HBMEted signal obtained from the reflected signal monitor; and a

retunp-lResdetesninatiofunitfas determiningR.AetHiRAH9ss, kasedOf&ided a
c dlfferT)nce between a power value detected by the power detector and a
%%e

&t TR of NPT e EOMMHEI E N AR p RIU I tEB Y 1198 554 Bt 2

reflected signal monitor for detecting a reflected signal; a D/A converter for converting
an output from the base band signal generation unit into an analog signal; a frequency
converter for converting a signal from the D/A converter into a desired RF signal; an
amplifier for amplifying the RF signal to a desired transmission power and then
supplying the same to an output foad via the reflected signal monitor; a power detector
for detecting a power of a predetermined channel based on a reflected signal obtained
from the reflected signal monitor; and a return-loss determination unit for determining a
return-loss based on a difference between a power value detected by the power detector

and a power set value of the predetermined channel provided by the base band
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6 signal generation unit, and determining that there is a load impedance
defect when the return-loss exceeds a predetermined threshold value. In
this base station transmitter as well, the power detector is preferably a
common pilot channel power detector which demodulates the power of the
5 common pilot channel from the reflected signal obtained from the
reflected signal monitor to detect the power value thereof. In this case,

EigratyenosgidieIf i BAd b IEHNIRIRI AL BEIR 8t RARSHRAREhED Befect

difference between the detected power value and a common pilot
heméne seisimssion powedsa padetprovikd thyesholhselband signal
generau?n Hnrt Alte Pvel the 1&/§ower det tor

Cetector TR BARS AL AB ABSTOMRT B7 M albdn e TN R fepErTerably
@@errﬁwéﬁ%ﬁﬂ@h&ﬁﬁétﬁ%@b@é@é&&%@ﬁ@%%@@@é@%@E%%@ of the
e

signal monitor to detect power value thereof. In this case, the
RAMEs S idtehaniai dretmihebefliesiep sigeasebiainedofrtne tbemefiented

h ' | d detection 15
S T R e R R e SO h SRR pqturn-oss
@@@eﬁﬁmgme&meéﬁﬁrﬂd@m@%@@ﬁpraéaffﬁeé@%@%twméhee between

detected power value and the power set value obtained from the base
ﬁaﬁ@@igﬁwfbeamwuermn@@ mmnqneﬁcmrmw o IHBsion power set

AWING block diagram i ustratrn configuration
ST areL i RAS A R SR £ g Bpgavely, the
Sraeiesaligciagiandy sxRlainiagReAMRgR Ut RIfRgiH & tﬁé erof a
impedance defect detection system of the present invention and

@r@mr@ﬁh@@mr@@@ﬁ@ém&b mrmﬁddmb@mreaﬂéfem waeeﬁentemal

bloc dia stratrn urat on of referred
oA SRR e et 8 Goret valseiasgeot.  In
@%0&%@, Eﬁéh%ﬂ@(rﬁs@%%'@ﬁé%‘ﬁﬁﬂra%% unit obtarns a power set value of the

common channel or individual channel corresponding to a power detection
timing of the power detector from the base band signal generation unit, and
determines the retum-loss based on a difference between the detected power
value and the power set value obtained from the base band signal generation

unit.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating configuration of a conventional load
impedance defect detection system;

Fig. 2 is a characteristic diagram for explaining advantageous effects of
a load impedance defect detection system of the present invention and
problems of the conventional load impedance defect detection system;

Fig. 3 is a block diagram illustrating configuration of a preferred
embodiment for implementing a load impedance defect detection system
according to the present invention; and

Fig. 4 is a block diagram illustrating configuration of another



10

15

20

25

Fig. 4 is a block diagram illustrating configuration of another 7
embodiment for implementing the load impedance defect detection
system according to the present invention. BEST MODE FOR
CARRYING OUT THE INVENTION 5 Fi§. 3 is a block diagram illustrating
a preferred embodiment for implementing the present invention. The
present invention is particularly suitably applicable to a CDMA base

HalHIRResMBierige HRhhEN ehldo S MRt AR disti e iR H Al m
of this embodiment, the output signal monitor 105 shown in Fig. 1 is
Geneedingrie hedpresentpnyectiannel (hereafter 10 abbreviated as CPICH)
power detector 111 is provided in place of the power detector 109. A
return-loss determination unit 112 compares a CPICH transmission

power set valgg $13/moided RycagRFasm BRI SIgNAEARNEERIID NIt
101 with a CPICH detected power value provided by the CPICH power

detector 191 3dieteivaiheiagiam ssivatied smtethifieencaboistanssd foy

the }5 con% ar{%on. In the CDMA base_station transmitter, the base.band
e RS B TR YT HOLY oo o RN CRYRRUPE, JerP AL e
With=mingyiraalcolan 0gh RENELRS atdserstaaiamiter &R1Gdd in mobile

transmission power is always constant, whereas the transmission power
somETRavAgal. charhelsvafiggratico shomperdusisnanietbimeattpat signal

power is trolled independentl ach user. Further, no data is

e R B o e e e R PHEY Eah pghereattr
WBIsR: 0RISE 28 OIS HIanemisitediderelorR, thoiatl HaISPUSIaRe power
power may vary significantly in a short period of time especially when the
wigiasdeo! W8erdisedpiations Aatetnpoetiomuni bhdedandrsigralCPICH

O RS TR IR SR e Bl agportor
Ve UendidBLomeNnts daeitRrut sianat R provided by the CPICH power
detector 111 to determine return-loss based on a difference obtained by the
comparison.

in the CDMA base station transmitier, the base band signal generation
unit 101 multiplexes a common channel such as CPICH with an individual
channel handling a user's data. The CPICH transmission power is always
constant, whereas the transmission power of the individual channels varies in
short periods of time since the power is controlled independently by each user.
Further, no data is fransmitted through the individual channel when there is no
user data, which causes a burst transmission. Therefore, the total
transmission power may vary significantly in a short period of time especially
when the number of users is small.

An output from the base band signal generation unit 101 is converted
into an analog signal by the D/A converter 102 and input into a frequency
converter 103. The frequency converter 103 converts the input signal into a
desired RF signal and outputs the same to an amplifier 104. The amplifier 104

amplifies the input RF signal to a desired transmission power, and supplies the
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desired RF signal and outputs the same to an amplifier 104. The amplifier
104 amplifies the input RF signal to a desired transmission power, and
supplies the 8 amplified RF signal to an output load 107 via a reflected
signal monitor 106. A reflected signal is §enerated when there occurs
mismatch between impedance of the output load 107 and an output from
the base station transmitter. The level of the reflected signal becomes

highsiRe Re dRATEAOLD BisHAtER 1R §ased cfiaee! 'e@@%& 108.

detected by the reflected signal monitor 106 and output to
power déieeitrctad sigrealOP REdenhet détecttheld bdems tuitrtestthebetween
CPICH from tlg% reflected signal gobtained from the reflected signal |

HBRREPER 95 BEOHRY DGRl VAR PRIERIRITON tadiasm Siranit
%%@WGST%@%W&QW@%@@@%‘%%% N@é‘%ié?‘\éro%%atiﬁg%ggree of

from the base band signal generation un ith the CPICH detecte
poisaraaluis ditesasddronT teerafiPOGH] siyner detittatdd bicidetafeitted signal
retum-losngase ained by the comparison. The

diff
rRERIGHS &B&ﬂﬁ?ﬁ]ﬁl}&ﬁfﬁ%ﬁeﬁi%&%ﬁég?ﬁ%@tmre éls a load
impedan@%@@fﬁ%mtpmmetgaa@W@%%%%&éig{gg%gf@ﬁ}%%tﬁgsgwg

value. When the presence of load impedance defect is determined,
nefestznysigpabobicineakbnhtiyenefletitedasigiiatmonistoppthtptdetect its
transmissjon, for.example. A description will be made of operation of the
SR BBodHE ST -1eRS SRLETB RRIOR S0 41 2 RO ARSI GEIore
land diesiEnen AR CxamBlee2P ol danaNFHan ORI PONeLRIHAe
base station transmitter. As seen from Fig. 2, the total transmission power
depgstanaswhéreastthih€ BRIB Haletedtedineysifiaides efiertddrom the
signal, which is generated due fo mismatch of the output load impedance,
SR G hapae At

BPARE AR bR EtrRed StiBUrSRore AR B atTRsRase
S DS Rk SOARIAAS (R oA e
determines that there is a load impedance defect if the return-loss exceeds 3
predetermined threshold value. When the presence of load impedance defect
is determined, a necessary measure is taken by generating an alarm or
stopping the transmission, for example.

A description will be made of operation of the present embodiment with
reference to Fig. 2 as well. As described before, Fig. 2 illustrates an example
of time variation of output power of the base station transmitter. As seen from
Fig. 2, the total transmission power always varies whereas the CPICH power is
always fixed. A reflected signal, which is generated due to mismatch of the
output load impedance, is a signal atienuated by a predetermined amount from
the output power value either in the total transmission power or in the CPICH
power. For example, when it is assumed that the CPICH power (output) is 30
dBm and the reflected power value caused by mismatch of the output load
impedance is (the output power value minus 15 dB), the CPICH power value

(reflected) in the reflected signal is 15 dBm.

Referring to Fig. 3, the CPICH power detector 111 demodulates the
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dBm and the reflected power value caused by mismatch of the output load
impedance is (the output power value minus 15 dB), the CPICH power
value (reflected) in the reflected signal is 15 dBm. Referring to Fig. 3, the
CPICH power detector 111 demodulate® the 9 CPICH from the reflected
signal obtained from the reflected signal monitor 106 to detect its power
value. There generally occurs, in the output from the reflected signal

CRBItifide, theediiatiod Sigithl reisiacttbftbenrtite etsid gredaighanidaitor 106
tput load. However, such_loss can be neglected since it can be 5

K IS R P S BT Al R TR RS EPUaRe
&é?ﬁé%‘fé%dgi&%?ﬂgﬂi@f %Cg E%Hal?ﬂ\fgs%gﬁ?%rséé%ﬁg@]&ﬁg%ﬁe g'(ke%ower

the CPICH transmission power Set value 113 provide hé base ban

Hiogmathgeoestioioadnit Hilvsva0, dBom blae einmdersyiisiitngnation uai be
112 determines that the 10 return-loss is 15 dB based on the difference
pREFsttRasE¥wo values. This determination result can be always

obtaineq EE HIROUSBING HEcEd Y ABIHILINE IR o foctes)

fransmission power. us, the retu 0ss determination unit

dotdrst tbydgter@imCithpbihere dssriond impedaniBrefediatherOReCH
return-loss exceeds the predetermined threshold value. 15 Further,

HEDSHBIRGIEH PRMGHBBNRIAL herepHSRB &g Ate Ay theional generation
HARSIBISRIOHRAEr Otﬁﬁ@'?&dﬁrﬁi‘é’@’:ﬁf&%ﬁﬁ%ﬁé %H‘E&‘?gt‘?%’z 5@\%%%85 that the

possible to correctly determine refurn-loss and thus to detect a loa

nefpeckiose iglé®dBehesdd thetibordiiftae vdache thedratinmis sian ROWss . is This
varying, or there are high-power external waves. 20 Further, according to

PRETRS Wiere P yeiverqpEnisad doTemily ieliberidsigrapiiected by
il b s L e e
anitieteciosrifblad. td kizkantiet shfintuerdsithascallbwesktifance defect when the
return-loss exceeds the predetermined threshold value.

Further, according to this embodiment, the CPICH power (reflected) the
transmission power of which is always constant is detected. This makes it
possible to correctly determine retumn-loss and thus o detect a load impedance
defect even in the condition where the transmission power is varying or there
are high-power external waves.

Further, according to this embodiment, the CPICH power (reflected) in
the reflected signal is used for determination of return-toss. This makes it
possible to perform determination of return-loss at any desired timing without
any restriction on detection timing. The control software is thus allowed to
have a higher degree of freedom to perform interrupt processing for detecting
the load impedance defect.

As shown in Fig. 4, a power defector 115 for detecting power of a
desired common channel or individual channel may be used in place of the

CPICH power detector 111 detecting power of the common pilot channel. A

return-loss determination unit 116 used in this case obtains a power set value
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have a higher degree of freedom to perform interrupt processing for
detecting 25 the load impedance defect. As shown in Fig. 4, a power
detector 115 for detecting power of a desired common channel or
individual channel may be used in plac%%f the CPICH power detector
111 detecting power of the common pilot channel. A return-loss
determination unit 116 used in this case obtains a power set value 10 117

o1 2 shacepnnebartelrerdndiviciiaidtd wrelroesiespasghioadnihe phwebwer
detection timing of the power detector 115 from the base band signal

QISR ARG 960 RRNBH S=IREAIiH AIGRMARS B85 8RR Fiemalgeneration
Phing, §£‘P%C%ﬂ%r%%‘?éﬁ%\é‘?gﬁ?%$%?@6§'%e§ 1 PEASRAIMRSHBPRR:
efect detection system according to the present invention provides

arhisudagent sieflectssasdasicresdbelow. A first effect relates to the fact
that the }gower of the reflected signal in a predetermined channel, for

example' ACPREHTPRIGRR P Catrpiresiiiera emrtingishratapent
ﬁ{i&ﬁ‘&‘%mé&HS?QR&@@QJQ%‘E%&&O%‘? QRS AOJIn-loss. This
makes it possible to always determine return-loss correctly without being

affectedhfirgariffinn ioithestotatisaasimissiahp ootk Aosasongietest algaal in a
relates to the fact that the power of the reflected signal in a

precetermined ehannel; fer example 8 EPIEH is meastwed and CympiRdwith
SRR PR §!Bﬁ@8@&%&%%§ﬁ£é’%‘é’§é§5&?§&?8§Céégb%tbe{sté?é%ﬁr?ﬁne
ssible 1o always determine

etermine return-loss. This makes it po

return-loss. carrestiyizeies o previbié hightwawedederabwanes - vbickoarectly
undesirably received when an output load is an antenna, from being

itBREbhsy Aekerer Ay Nalerien Walhes!ole! KangaT$eiAn power.
fo & COUA BN Sng ey ot ie 4 SRy S ecrec
signai in a predstermined channel, for example a CPICH is measured and
compared with a CPICH fransmission power set value corresponding thereto to
determine return-loss. This makes it possible fo always determine return-loss
correctly and to prevent high-power external waves, which are undesirably

received when an output load is an antenna, from being erroneously detected

as reflected waves.

INDUSTRIAL APPLICABILITY
The present invention is for example suitably applicable to a CDMA

base station transmitter for use in mobile communication.
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11 CLAIMS 1. A load impedance defect detection system for use in a
CDMA 5 base station transmitter including a base band signal generation
unit and a reflected signal monitor for detecting a reflected signal, the
system comprising: a power detector fo]rjdetecting a power of a
predetermined channel from the reflected signal obtained by the reflected
signal monitor; and a return-loss determination unit for determining a
return-loss based on a 10 difference between the power value detected
by the power detector and a power set value of the predetermined
channel provided by the base band Q&%Méeneration unit, and
determining that there is a load impedance defect when the return-loss
exceeds a predetermined threshold value. 15 2. The load impedance

defect détectionAysteiirapeduthiog tefEltitetbotibereiridhe foowes in a CDMA
detector is a comman pilot channel power detector which demodulates

RSB RiIs: AR dvdinshadiarsHhand egealecagraliopniaihand &

e rﬁgﬁ%ﬁ%ﬁg&?lf&%@c{% eat‘?‘étﬂgaéﬁo\é\ﬁﬂﬁlHﬁeetggéié)éﬂacs%og%ﬁsmg:

and the retlrn- termination unit determines the return

a differenpewetwietectbe fdetgetedipoyepyaloedngd mregaamenirpitbthannel from
channel transmissio?)%qwer set value provided by the base band signal

H¥n&raRslPHMIIna! SiHE 66k NS RiReede R e AR s55Em
according rt&a.lu Qi@ésld\g{é‘?f:ﬁfﬂé@% %%W%p&é‘%&%iﬁfﬁ%%ﬁﬁ%ﬂ%&?%gﬁ;é ona

which demodulates the power of a desired common channel or indiv

diffevesicdsdratiheaeinetpd wignatinbthineddrb oy thrrefleeedestigital and a
monitor to detect the power value thereof; 12 and

power set vajue of the predetermined channel provided by the base band signal
generation unit, and determining that there is a load impedance defect when the

return-loss exceeds a predetermined threshold value.

2. The load impedance defect detection system according to
Claim 1, wherein:

the power detector is a common pilot channel power detector which
demodulates the power of a common pilot channel from the reflected signal
obtained from the reflected signal moniior to detect the power value thereof;
and

the return-loss determination unit determines the return-loss based on a
difference between the detected power value and a common pilot channel

transmission power set value provided by the base band signal generation unit.

3. The load impedance defect detection system according to
Claim 1, wherein:

the power dgetector is a power detector which demodulates the power of
a desired common channel or individual channei from the reflected signal

obtained from the reflected signal monitor to detect the power value thereof;
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the return-loss determination unit obtains a power set value of the
common channel or individual channel corresponding to a power detection
timing of the power detector from the base band signal generation unit,
and 5 determines the return-loss base(?%n a difference between the
detected power value and the power set value obtained from the base
band signal generation unit. 4. The load impedance defect detection
aydtem according to any 10 one of Claims | to 3, wherein the base station
transmitter comprises: the base band signal generation unit; a D/A

convertéPGJRLYRIGIH Gels TaRER HNTheHaRS paRawRmat yals gfidhe
LoD %M@%Pfﬂ&%ﬁéﬁg&ﬁ?@ g @ég %fnggwg%vgr He& ﬁ%.on

from the D/A converter 15 int esire ign nd an ampli

tmipkif yihth ehpdiie siptacloafdesithd assmhmsibsigpavgerandiibwe nnit, and
supplying the same to an output load via the reflected signal monitor. 20

de Rt Rpsdidmsoaa Rebad red ATEsERIRsRebNGRD tharptestiadbpower
%ﬂl@_ﬁ&d@é_@%ﬁkﬁé@%ﬁ%@%ﬁ?&%&@@ qﬂé%ﬁg@.lggﬁdss@%qrﬁ%%rgﬁon

a desired timing. 6. The load impedance defect detection syst

angording to any 25 one of Claims 1 to 3, wherein the output load, the
load impedance defect of which is determined, is an antenna. 7. A CDMA
base station transmitter comprising: a base band signal generation unit;

Bt B M el S At on
ané oitCamanalty Sigrtadrein the base station {ransmitter comprises:

the base band signal generation unit;

a D/A converter for converting an output from the base band signal
generation unit into an analog signal;

a frequency converter for converting a signal from the D/A converter
into a desired RF signal; and

an ampiifier for amplifying the RF signal to a desired transmission

power, and then supplying the same to an output load via the refiected signal

monitor.

5. The load impedance defect detection system according to any
one of Claims 1 to 3, wherein the determination of the return-ioss is performed

at a desired timing.

8. The load impedance defect detection system according to any
one of Claims 1 to 3, wherein the oufput ioad, the load impedance defect of

which is determined, is an antenna.

7. A CDMA base station transmitier comprising:

a base band signai generation unit;



10

15

20

25

a frequency converter for converting a signal from the D/A converter 5
into a desired RF signal; an amplifier for amplifying the RF signal to a
desired transmission power and then supplying the same to an output
load via the reflected signal monitor; a'power detector for detecting a
power of a predetermined channel 10 based on a reflected signal
obtained from the reflected signal monitor; and a return-loss determination

unit for detefisiteaosigretunioleissr fasedientinglifestiaca:beaiiyean a power
value detected by the power detector and a power set value of the

predetefiMBFRRYARET fR6RREN G eb e frayiha hastchbaishsipnal
QQH&EI{EVHHHHH% aé,ﬁhgﬁ%igt%asé%ﬁg!impedance defect when the 15
eter

eturn-loss exceeds a pre ned threshold value. 8. The CDMA base

station tzafisqusecaceording: tddElebnvartinhesaitie powehdagatenis/arter
common pilot channel power detector which demodulates the power of

¥Rl GoRGRIERCDITGT Bi8AA%el from the reflected signal 20 obtained from the

reflected, gig Imgmbqlé%ﬁ%ﬁ?t?ﬁepﬁwgi%ﬁy?otge&%%re@r}%ﬁggﬁgssion

return-loss determination etermines the return-10ss base

giffece rcri hiebnerip igisietbeted peweravabigndaagomnmps piltdabannghal
transmission power set value provided by the base band signal generation

G998 9. The CDMA base station transmitter according to Claim 7,

wherein fic, ARWRE ARIRRRS 5 & DO AXiSRIar A dematiales dhnne

power o sired common channefor Individual channe
heftecieth sigedibobthisigddrom hectefiectethsigaid coonitasrial dateaidheind

power value thereof; 14 and the return-loss determination unit obtains a

power s8treiiie-rhdetermination unit for determining a return-loss based on a
difference between a power value detected by the power detector and a power
set value of the predetermined channel provided by the base band signal
generation unit, and determining that there is a load impedance defect when the

return-loss exceeds a predetermined threshold value.

8. The CDMA base station transmitter according to Claim 7,
wherein the power detector is a common pilot channel power detector which
demodulates the power of the common pilot channel from the reflected signal
obtained from the refiected signal monitor to detect the power vaiue thereof;
and

the return-loss determination unit determines the return-ioss based on a
difference between the detected power value and a common piiot channel

transmission power set value provided by the base band signal generation unit.

9. The CDMA base station transmitier according to Claim 7,
wherein the power detector is a power detector which demodulates the power of
a desired common channel or individual channel from the refiected signal

obtained from the reflected signal monitor to detect the power vaiue thereof;



common channel or individual channel corresponding to a power detection
timing of the power detector from the base band signal generation unit,
and 5 determines the return-loss based on a difference between the
detected power value and the power stfvalue obtained from the base
band signal generation unit. ABSTRACT The present invention provides
a load impedance defect detection system for use in a CDMA base station
tradsmitter including a base band signal generation unit (101) and a

reflected signal monitor (106) for detecting a reflected signal. A CPICH
power dEIECEIMIIPF R SRiGHNEBRRHIBbRBIAINA prYRHEetep g Rl the

BBFREHSH)EHQHH%? SeHigsRgu ?%Pﬁé\i@érr’%éaﬁéﬁgg@ﬁ%e%eptgﬁ%w@g%ﬁon

unit (112) determines a return-loss based on etween a
{RiGHHo dhee paralpedistette droyrithiesGiiSH-bpon esiglete gamaaaden GRitCirhd
transmission power set value (113) provided by the base band signal

getrimaines dhr, riddtsamhRe_dRl %9?@@@%@%@@6&5‘ gated power
\’}‘QE@ % Eﬁ@ﬂ%ﬁl«?@fs‘s@f%ﬁg‘ M&%‘?@W@?ﬂ%ﬂé%ﬁé@%gﬁ@%@ﬂa! generation

unit.





