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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
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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
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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generation unit 101 shown in Fig. 1 multiplexes a common channel such
as a 2 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, wherea€the transmission power of the
individual channels is independently controlled by each user and hence
varies in short periods of time. 5 Additionally, no data is transmitted

tromgbrapilodividoabreakiwhicibrastioevitedals CRIGHOAR Watindividual
transmission. Therefore, the transmission power may vary significantly in

shasieennding & essesisfavh M thE AFABEPON RersTOEMBICRICH is
8%%%%%%%5‘?@3‘?3%% BB AHRIIATL VLI R CRGES) ARaRIR

channels is
an analog signa converter Input’into a frequency

cateestelciR: J&ﬂiﬁﬂ@d%&tﬁﬂ&gﬁﬁéﬁ@%@ﬂﬁéefﬁﬁiﬂziﬂﬁbt’éﬁigBﬂb'tﬁ‘éfbf time.
a desired RF (Radio Frequency) signal and outputs the same to an
Ufﬁaﬁ?m@

Arfiieseligancrriaisiinasn taé ingixisuakrnnelainglivégs no
[$Si ies th t tput load 107 vi
e B B PP oo

refigcted/ signafitmgapenaiacthuiee tber grpecuss sismalehdretMe a0niber of
impedance of the output load 107 and the output from the base station
HaRsHieMathe level of the reflected signal becomes higher as the degree

of mismaich.is. [ . signal is output to jtching unit
08 20 14 s R e R R AR R [ OO e
sigmalfanaldgesnaubpigmiineonier s supplipthia the viishingupit
108. The switchin?l unit 108 switches between the output signal from the

SOPRGEAAS mohite s ianeytRe e Eeie i din Vst the edlecsignal into a
FIOALNRRIR A8 B ARNAIP Y MPYRINS A0 R detector 1000 tier 104.
The amplifier 104 ampilifies the input RF signal {0 a desired fransmission power,
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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25 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 outpu@s the detection result to a
return-loss determination unit 110. The return-loss determination unit 110
determines 3. return-loss based on the difference between the detected

RetyET-Naly e 8k then enéndifrsigiRlcapibedie iRetadisigiaal phk FeIHIEISS the

determination unit 110 determines that there is a load impedance defect

auientisionalianddbe sxfiested sigralet thresrrilenvdnss. dokesminaliothenit 110
i fect d i bov, I
T A

anskaretraflectesidsiana are switched by the switching unit 108 so that the
powers thereof are detected alternately by the power detector 109. When

handling#¥sigkal t10hipad dranesiasiassiviepotricdiforsyaites above has

significantly in a short period of time, the power value of the output signal
gﬁﬁtrae{prﬁe%v gﬁ%ﬁ%eﬁggvee%\gf the reflected signal is detected may be

significaptistffeeens el asagupbyrdetestadmonighyadumal HigiaHPkflected

signal. In this case, an erroneous result will be obtained if return-loss is
gigearaie dwisbadbhthbaisrdteniag bistid 68 swethsidbeapumseriisreaiiare

RS A T R Rt o MR g B A e
haeipiohleangrnssibptbabrramithe siessdhesvindefRranast® Fidiod of time,

In an example shown in Fig. 2, when a transmitted signal is detected at

tinsimpWeR ¥l ecdicibre @ uigHbBigritatioe dnetiviiey B fveansihiaedflected
g@%agkli% e%%é%gse%t%jaﬁ%%os%%riﬁcaannql§/h§ Eﬁ%ﬂg%ﬁgo%gg :‘% Iaiétgg}ﬁfc %?e%?ed power
value of the output signal. In this case, an erroneous result will be obtained if
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



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 25 threshold'Value is preset to 6 dB for example.

A second problem resides in the fact that, when the output load is an
antenna, the power detector 109 cannot, when receiving an external wave
ARG AMIGH JoREr, rShRgihrieresie i whsv e Hesisd et ds digfernd to

faienesvifetle deansmissiompewakisdiearstant. This will cause the return-loss

4 d?gerrpin%)sion unitbllq o tegrroneousl determine that the reflected i

powbr i Hgh ERATS F5iT 8" BRI HIE Y BAO AR TSR s Ms L ecrugtely
detthe pefonpaiarebjdeteof the prasemtripstedtion tomakeitipossible fa CDMA base

u .detect an impedangce defect of a load connected to a ...

Staﬁ%%s%%%%ﬁ%u%ﬂt%ﬂ%DW %aggmsl}jgﬁé%dﬁnns%ﬁ?erl?or&uggnl(rj]]tr]ﬁgbi ehere
rapyPFHICRIRAON BVaTy ittap tHRetionsWhdYah tramemisstorpower is varying

or there exists a high-power external wave. DISCLOSURE OF THE

INVENTION In accordance with a first aspect of the present invention,
there is provided a IBA8CHpEdAREE d@fgi Hudteitidl Bystem for use in a

CDMi\base stationiradsmittpedclugdingradnase band sishal igenraralian joad
._unjt and a reflected signal mopitor for detecting a reflected signal, the -
RTRAEH %%fﬁ?bggfﬁ%}?"él SOWRP dRtESEoP B - IBE RS RS FbR g sitier including
a bpse deterpninedeahaniel fidnthe: reflectetssignbhohiain st byitbaneflecirdied
s %ign%lensjosgétor{;/oandnasigeturnb‘l}gg‘sdd%t%{p'(r)1a 'o,En nit for deter(;Ininir]tgdat nod

Sturn-I05s based on a difference between t eée(f)g\l/gear Vallie detddte %rym’m3
chaheeh bwer tHe tedienteth el soplovwérisat balte of el edeidrmimgdr .chahnetturs-
loR"RufdRABHAR % 6 RRN plaRR! OSNRFRAYAN WAl 0d dHSHAINGIARLen e

there is a load impedance defect when the return-loss exceeds
powﬁédf@{éqzrﬁﬁﬁfé‘defhFéfsﬁ@@%ﬁljél.etector 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.

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



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 pilot channel from the reflected signal obtained
from the reflected signal monitor to detect the power value thereof. In this
case, the return-loss determination uhit determines the return- loss
determination unit determines the return-loss based on a difference
between the detected power value and a common pilot channel

chapaskpnibrdpalrEre Vi Brdvilesiebijanal phkEnsdiepaigharefiected signal
mdgepeatietinite fothe: leddd mpadancerideieskdgie etiom systabictheaawe linit

detector may be a _power detector which demogdulates the power ofa
o b P 6 B TR R L 0SB RN giag v
a robtaidestdromtivénefitdte dsignakteoonifomtoidebact theddwer vahiseation unit,
andGERALNIAR 86, ISRV 1958 ARIGIININARO UL QORIDS S RONES vatue

set value of the common channel or individual channe Corresponding 0" a
ang g @pdetsetivel tindligipfdHeo polvebastboidrsiena gaechatsmbaiid signal

gengratign 1ail, ;ARAARLEIIINES B dGIHENJosEhaskd pa AIRIENES smitter

. between the detected power value and the power set value obtained from
Inldes £ 858N S G cHEREROMUNN LI HEN TR RsE danceraerdag an output

frodetpetion systemmitie;basersiatian hansmitielo nciides &bazadanfverter for
signal generation unit; S%A converter for conve,rtinr%an output from the
t

CORTERISANG SR GERAPALISH TP HSE AT SIS SRgra: & haGugs amplifier
forcampéifténdahccBiveirting the sigsieddromdnesiéh ponvertaidntem desisee the
sffiSanaland g ampllien or opliying g RE signal o @ desired
transmission power, and then supplying the "Same to an output load via
the refléstdd=sigmalasonitodelnctheeloatbimpatance deféct metestionion on the
tinﬁ}{ﬁt?&]’ &Q@fﬁl f&iﬁlg . 591%{&9}}9 859,” atntﬁ? tﬁ'@gg&%&%&{ n&g}xmlgegareﬂgﬁ%élg Sa%’ any
and the determination can be performed at any desired timing. In
degiroiiidiRge with a second aspect of the present invention, there is

provide@d@rdance with a second aspect of the present invention, there is provided a
CDMA base station transmitter comprising: a base band signal generation unit; a
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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CDMA base station transmitter comprising: a base band signal generation
unit; a 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 &nverter 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

iRy igerbrsemare, amueiraaindanie tellecied MeRAIMIIMNCA defect

power detector for detectlng a power of a predetermined channel based
yhandhecelysidaas shicaess aonsdetareninaddtigshoithoaitee; and a
return- IOF‘

ctoroncl HARIEERS R R HRE et o) P SN SRRy Hygorebly
ROMRRAREVPllee ShibedrBdeisrminedishamnehrIovidad Bt e BareRad the

6 signal generation unit, and determining that there is a load impedance
@@f@eﬁqmmi@&ﬁéaéﬂﬁhfmgstéﬁc@é@@@@r@@@@immmdadr&sh@tmaaf@dmd

R PR B B i s
@@@ﬂﬁﬁéﬁ@l@hﬁh%@?ﬁﬁ%é@ﬁé@@ﬁ%@%@g@)@éé‘é‘%iﬁ%dcfﬁ%‘ﬂetﬁ‘@e between

reflected signal monitor to detect the power value thereof. In this case,
fihe reatentrsbponaenalna it tnraisrenninisttnbaenalidassrhissahgrower set

difference bet detected power value and a common p

e B DA A 78 LA R USRIy e e R el
Wﬁlﬁ@'ﬁe@%‘i’ MBS P pywktedHiRraIRIC O BIRY A8 L1RRW R wer of a
detector which demodulates the power of a desired common channel or
mawf@da@@mm@meﬁnﬁlenfeﬂém@iux@igqmnobtémeumerreﬂm:tecﬂengml

|tor detect th owe valu f In_ this case, the

R B e R RLE T i el Rt Vhbgreot. I
@Hw@é@rtw@ hERLIRANMRLERTFOSRIA @ﬁg é%.aevgeﬁ&lﬁé?fémé@e of the
timing of the power detector from the base band signal generation unit,
aaemon 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
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determines the return-loss based on a difference between the detected
power value and the power set value obtained from the base band signal
generation unit. 20 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is
a block diagram illustrating configuratiorf of a conventional load
impedance defect detection system; Fig. 2 is a characteristic diagram for
explaining advantageous effects of a load impedance defect detection

dratsoainfdheraraspit ivemigNRNb 38 PrRkleaieldbr epaxaiRIALIREM

impedance defect detection system; Fig. 3 is a block diagram illustrating
esemidiagiée beappretntéaventipbdiment for implementing a load
impedance defect detection system according to the present invention;
and Fig. 4 is a block diagram illustrating configuration of another 7

embodiment g STHEOBRIPO K€ KRAYTNEOaNCE tigfethdetrotiony
system according to the present invention. BEST MODE FOR

CARRYING diseiHEiniaranolustrkgng is arefeciediagrandinsntding

a preferred. embodiment far implementing the present inyention. The
R R R SR 0V B vl
aliapyrappnviisries HLDVAekil: smpHTisAlRR e ERNIoHEHRD
of this embodiment, the output signal monitor 105 shown in Fig. 1 is

Satedrigrt arsoniribe siotichiatien(aéibisfembodibialithedatpoPsTHp!
S g e A S R BB oot
rpuesaataie ARRPIPYiIsiedRydke Rrse Pand ogRakuaNAEREOB: tHilhower
101 with a CPICH detected power value provided by the CPICH power
detector 109. A return-loss determination unit 112 compares a CPICH
transmission power set value 113 provided by the base band sighal generation
unit 101 with a CPICH detected power vaiue 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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detector 111 to determine return-loss based on a difference obtained by
the 15 comparison. In the CDMA base station transmitter, the base band
signal generation unit 101 multiplexes a common channel such as CPICH
with an individual channel handling a ug®r's data. The CPICH
transmission power is always constant, whereas the transmission power
of the individual channels varies in 20 short periods of time since the

RAVSKAS S R aR RN ePEaGRIYY A4 CRSH \H%eé- rﬁe\m@& élﬁr%tﬁugﬁwitor 106.

transmitted through the individual channel when there I1s no™ user data,
which cafgefiectnul stigralsmsianaitnbreiere theectod uranssnssion between

I T U

g%ﬁfﬁﬂgﬁuniﬂJrQ%@&%@Yﬁé@%%&@i@ﬂ%‘%&ﬁ@sbﬁ%e%ﬁéé the degree of

converter 102 and input into a frequency “converter 103. equency
cofsrestenliodcvegees. thd hepuafiighsal sithal dedettRE bigtiad asitkcted signal
outpuis t ame to an amplifier 104. The amplifier 104 amplifies the

iHb‘ﬁE’é?fi %ﬁwﬁi‘%@%‘%&iF@ﬁl?aﬁ?r‘rﬁééieﬁ%%w&ﬁ%ﬁarshbblies the 8
amplifiecRE SENEHBAN BRIt Y LUABHGLESLof SIBMEMIRR 1o
106. A reflected signal is generated when there occurs mismatch between

irspedtatteiof dheaipatl adn1ide aelleatecusmndionotiimbade siatieact its
transmitter. The;[l vel of the reflected signal becomes higher as the degree

HBRiAMEN id MRIEIETOPRARIRETIEG WRshHNE Hetarpaietha CPICH

rﬁﬁﬁ%%%ﬁ%ﬂ?@ﬁg@f&9ﬁ@ﬁ'@'@amgH@o‘bﬁofﬁ%l%%g%vséﬂahtgﬁ%xl11-
The CPICH power detector 111 demodulates the CPICH from the

relioetatisiganit dbtaiwid frenCRCH festectaigpalveondioe kifdnddteenishe
R Dot dtScior 117 to GeTemming Jotum-666 based on & differance
obtained by the comparison. The return-loss determination unit 112
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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10 transmission power set value 113 obtained from the base band signal
generation unit 101 with the CPICH detected power value obtained from
the CPICH power detector 111 to determine return-loss based on a
difference obtained by the comparison.gThe return-loss determination unit
112 determines that there is a load impedance defect if the return-loss
exceeds a 15 predetermined threshold value. When the presence of load

i St freendgfe etfie clete iginaich itaiaeeshary theasifiectedakigndlymonitor 106
ggneratin%?an alarm or sto%%ing the transmission, for example. A

JEtRAidI RMMR YRIHE of DRBFEIITEI A BREsER: BribR diMiert (vam the
F@f@&%‘gesi%r!;dﬂrivr‘?ﬁg\ﬁ/g’?r’ i{)lBA 3 %@?@ﬁ'ﬁ’ ?Qs?ﬂﬁﬂ{ﬁ’ t%%)g%t' qgstg%[?é:ﬁ%&ed power

examp on of output power of ase station

fransthiteutpstdead. frdfowigvel, thetolabiransniissieqipotwer iheays can be
varies whereas the CPICH power is always fixed. A reflected signal,
GRTEriedeABIted due to mismatch of the output load impedance, is a

signal a ned r
e ol e B L B R P i)
detenisd, wyhie iCiB|@3$ pawdithatdb EPICH dovweBouipils 88T =B
and the reflected power value caused by mismatch of the output load

IFAPETURSIORREMEEH SRIYBBRAT S RRVIAR.SY Sheayasreheprcaippahesneration

I in the,ref | S ' rEi [ t
R e R ST 02 R Bl e e
signal-axaigetbidinthese ecled sifioal moariertRm thaleieabiteapoyer This
value. There generally occurs, in the output from the reflected signal

HRSABINRSE N EEHRIRAB AN F¥S St PtoaACRETRE ¥ VBRI b@é%a giftected by
QHHQ{HR fi‘ﬁi tlz%%?é{ F{ra%?ﬂiégﬁﬁﬂcmeenne%ﬁ%?%% r}g?u'ilnqﬁo%g %gtarm ination

corrected easl
unit 112 is enabled to determine that there is a load impedance defect when the

return-loss exceeds the predetermined threshold vaiue.

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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In the example shown in Fig. 2, the CPICH power value (reflected)
detected by the CPICH power detector 111 is 15 dBm, while the CPICH
transmission power set value 113 provided by the base band signal
generation unit 101 is 30 dBm. The rettfn-loss determination unit 112
determines that the 10 return-loss is 15 dB based on the difference
between these two values. This determination result can be always

ohTaiiedoeomectly chitihoied beindiaffeciedHan valraiioaspahéingted the power
transmission power, Thus, the return-loss determination unit 112 is

eRtaokandmerRiifeRamierels @ dd Mirsendnedasrbanmsigii generation
e B e W S i ot ene

tratsdission gower ofnvhiebhsaatwadys constant is detected. This makes it
possible to correctly determine return-loss and thus to detect a load

impedande® (RAEMRRAARCHESRYRIBIR IR & YaterAsANSSion loohemeesent

i rthera..are hj external wa 0 F according to
mé/g?r% tﬁo%%?éahte,gtr%y C,giB Fg%osvgr{%&ﬁe%%e ?%\3 gt%eed#é%(‘asc({uéd signal is
used forAdfitetifsatioolafaetartrogscifhist MtakesvicpessiiigdtqarEonynal in a
determination of return-loss at any desired timing without any restriction

BredetecminehaRgN TRk CoranaBRumieltThlis Meamded e eentighes with

f inter i [ ' ,
T B e e P S S e e
cettectihg powWEhief raatesifedoesibioan eheaneldqdrdindualichamsl baayectly
be used in place of the CPICH power detector 111 detecting power of the

vithpsb Ppinst affgptes by Yatiationds admahiassTIREIPTEPHRT N this

case obigig 3 R&‘%ﬁ%é?& rég;' &1 < 1eh L 3L THRPHENANDE! 8F ISRk
channel corresponding to the power

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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detection timing of the power detector 115 from the base band signal
generation unit 101 to perform determination, whereby a similar effect to
that of the embodiment above can be gbtained. 5 The load impedance
defect detection system according to th]elpresent invention provides
advantageous effects as described below. A first effect relates to the fact
that the power of the reflected signal in a predetermined channel, for
example a CPICH is measured and compared with a CPICH transmission
power set value corresponding thereto to determine 10 return-loss. This
makes it possible to always determifte-fefdP-loss correctly without being
affected by variation in the total transmission power. A second effect also
relates to the fact that the power of the reflected signal in a

predetermined chaoae lifpreemoplécicPiett isioneapstead andieompatiMA
with a CPICH transmission power set value corresponding thereto to 15

degsiRbereliRRIBYEeT S HiResAtIsS AR dsiwal eanstelianainit and 2
?%%Bfé%sgigﬁ%ﬁfﬁ%hé{ﬁ%?fi‘&P&é%’&%%ﬁ&%@& @f@ﬁ&gy@ﬁé@w g&%ﬂsmg:

undesirably’ received when an ou ISan a ein

erroneouspodeiedtsdcas fefletetivay e ARANSIESIRIBtarmined channel from
APPLICABILITY The present invention is for example suitably applicable

15 etikdragaaaticH i e Rilaredrsiansliesftumichtion. 11
L AMSS AR ERRIBNAM AR LAR R O SHAIRMIY HABIR RS Eod on

5 base station transmitter including a base band signargeneration uni
diftcecmefentadessigriakbmanitar fatudetitioted taflgniasheignalethesysiaim
comprising: a power detector for detecting a power of a predetermined
ANYRIcs¢iorlue 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;



10

15

20

25

the reflected signal obtained by the reflected signal monitor; and a
return-loss determination unit for determining a return-loss based ona 10
difference between the power value detected by the power detector and a
power set value of the predetermined nnel 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. 15
2nd he load impedance defect detection system according to Claim 1,
wherein; the power detector is a comman pilot channel power detector

which d8fBAHIERHEFSHBIGHRR I BIE gl Rehyae of the
eligsisd mﬁp@%ﬁé@ﬁﬁﬁﬁé%ﬂﬁ?ﬁ rﬁﬁ ity ES%\RI/%:Ct%tIQE?tion

power value thereof; 20 an n-loss ation unit determines

timeimgtof iHe s hasetb et rdiifenchechaetvbandhdgietbgted poiveryrdatyand
and a common pilot channel transmission power set value provided b

HeLBRURSIRG SRIHEFRIR PaRST RSB reReafrirRpRdAREetRatR power
deiecuon St RTCLng, 12 o%@%ﬁ?ﬁ’%?ﬁrﬂ%: %%3&8‘3’8& %%ﬁrgg?géﬁearatson

power detector which demodulates the power o esired co
ghénnel or individual channel from the reflected signal obtained from the
reflected signal monitor to detect the power value thereof; 12 and the

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

channel or indivﬁq&@l&gﬁwge%%%a%@&%&%%w 9%&938@0%5% any

of the power detector from the base band signal generation unit, an
deteahtiesribd fetdrnabssdiasied basa diffiticantahetwtendbmpdiested
POWET 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;
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value and the power set value obtained from the base band signal
generation unit. 4. The load impedance defect detection system
according to any 10 one of Claims | to 3, wherein the base station
transmitter comprises: the base band s:\‘é}hal 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 theaDéRestadestgnal minititer destetRmgignalfleoanigrulifier for
amplifylng% e RF signal to a desired transmission power, and then

supplyirfy B8 SAMETIRRICE RGNV Bidtrdeeaa thg hasmbangsignal
@ A0&inad Qgg%eﬁ?‘%fﬁg fegtion system according to any one of
ter

aims 1 to erein t métlon of the return-loss is performed at

a desired ﬂmngnﬁy%%&@ﬂm@ﬁmﬁj@%@tam@ﬁrﬁmenm converter
according to any 25 one of Claims 1 to 3, wherein the output load, the

!B%Ehﬁﬁa‘]ﬁﬁ Jeidlof WhICh is determined, is an antenna. 7. A CDMA

base st iger i

13 aretlect ﬁssqg%aﬁz)?hgm ger{gcl:t%]tri;E ig%%lectecﬁ s%%%ga?%%% 8 Bn
pomrmdmm@mli@mgnmm&mmm Rarthaigial regaereiaignal
unit into an analog signal; a frequency converter for converting a signal

fR8®fe D/A converter 5 into a desired RF signal;

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 returmn-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;



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 signa?’gbtained 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
datector and a power set value of the predetermined channel provided by
the base band signal generation unit, and determining that there is a load

impedarthé G%W&“Wﬁéﬁ?ﬁ%rmﬁﬁfhlmg@&t@g@dé Eod\@aé%tr_ﬁﬁf'\@d()f t_he
Hysshek! %Hﬂe?oﬂh% R 8%?@?889&%?@?}%%%%%8% felaiimh,

7, wherein the power detector iIs a common power detector

tidnicly olietne gulatersddie prowiront the basurioarilskchigeekiratio thenit, and

reflected signal 20 obtained from the reflected signal monitor to detect the

peiR AR RO prptheselL AL B tRirIRRRaRPaRit TR A IR Power
Ub@gf&%‘&fmﬁswﬁgwas dieiRaceatyremeARIeclnd E(:‘)&g/?_{ [ g%’lr@aﬁon
an c ided by

a common pilot channel transmission power set value pr
thdtbase band signal generation unit. 25 9. The CDMA base station
transmitter 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 reflected signal obtained from the reflected
signal monitor to detect the power value thereof; 14 and the return-loss
determination unit obtains a power set value of the
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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 ?,)n a difference between the
detected power value and the power séf'value 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
transmitter including a base band signal generation unit (101) and a
reflected signal monitor (106) for dete%tl%gﬁ& reflected signal. A CPICH
power detector (111) detectsa C From the reflected signal
obtained from the reflected signal monitor. A return-loss determination
unit (112) determines a return-loss based on a difference between a
CPICH piveepresiart detectéshiythvid€ P KCld aubinep etbdacto dafebhd @@dﬂhh
transmission power set value (113) provided by the base band signal

GERESTLN HAR, 137l deidhiRes fiatanierRsibss nnhuias Rsedand signal
WBRB R A SIHEN-10SS sXeesrsrR AradeigHEINGEREPTHOK) Yalusstecting a

reflected signal. A CPICH power detector {111) detects a CPICH power from
the reflected signal obtained from the reflecied signal monitor. A return-loss
determination unit (112) determines a return-loss based on a difference
between a CPICH power value detected by the CPICH power detector and a
CPICH transmission power set value (113) provided by the base band signal
generation unit, and determines that there is a load impedance defect when the

return-loss exceeds a predetermined threshold value.



