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1 DESCRI PTI ON LOAD | MPEDANCE DEFECT DETECTI ON SYSTEM
FOR TRANSM TTER 5 TECHNI CAL FlI ELD The present
invention relates to a | oad i npedance defect detection
system for accurately detectidg i npedance defect of a
| oad connected to a transm ssion output of a CDVA
base station transmtter for use in nobile 10

comuni cati on. BACKGROUND ART It is a conmon practice
in the field of nobile comruni cation equi pnent that a

transmtter is provided %@ﬁﬁ'a@al ity of
transm ssi on antennas so a 5 appropriate one
of the transm ssion antennas is selected to perform

transm ssion. To put it sinply, a reflected wave |evel

f rlc@AONMREDANSCE DEFECT OH TEC RO SYSTEMHAORSTRANSMITTER
selected by a switch is neasured by a reflected wave

measurenent circuit. |If the variation in the neasured
refl ected wave |evel exceeds a predeterm ned val ue,
the switch sel ects anotlFE&rHNIGMsHEI? on 20 antenna to

performtransm ssion. This type of .technique LS )
oscri hPRER kYo relalg Ghbld inkacanle ekt detegton
f ' j - . i
SiToP LT B e 08t T ot o
traAgAsionButphitsf a EOMRILBSE fstatioh' iRl RJ} LRBLIR MbileS
detected, and if a defect is detected, a 25 necessary
caraquwnicationt aken by generating an al arm or stopping
the transm ssion, for exanple. Referring to Fig. 1,

the description will be made of an exanple of a
conventional |oad inpedance defect detection system A

base band signal gendtAPKGRQUND ABT shown in Fig. 1

mul t1 plk s %or%n%c?nn{)rlparc]:tiglé] &z‘r? ﬂ\% fiécltliI %!P m%%il% communication equipment

that a transmitter is provided with a plurality of transmission antennas so that an
appropriate one of the transmission antennas is selected to perform
transmission. To put it simply, a reflected 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 value, the switch selects another transmission
antenna to perform transmission. This type of technique is described in
Tokuhyo (published Japanese translation of PCT patent publication) No. 2003-
528533.

Aside from this, any impedance defect of a load 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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2 comon pilot channel (hereafter to be abbreviated
as CPICH wth an individual channel handling a
user's data. The transni ssion power of the CPICH is

al ways constant, whereas the ®ransm ssion power of the
i ndi vi dual channels is independently controlled by
each user and hence varies in short periods of tine. 5

Addi ti on@l%ﬁ nole&,ata is transmtted throu?h an . o
FRTMATHRIGt ranrbinereafiar ta he ahbrevigiad amtRICHAWEh gy individual
r 1 ssi.on.. [Therefor the transm ssi.on .

B el HoPBTAY BRUBRS RO TR Brer s Beive qine CHFILH i

i . Al . .
SRS ek TRt PSS LA bl gl
Irdlependentlyecontidliediyesth aeu 0 iseriizalards id sRof periods of time.
converter 102, and input into a frequency converter
Adgitiombly, incedpta ic fransmitiect tarougbBac omlivddas dhaenehphich has no
signal into a desired RF (Radio Frequency) signal and
gerAta. ¢ausing adure teansanipsioni elhefore, theetrangrissiosrpower
104 anplifies the input RF signal to a desired
MRy wneﬂe?aﬁﬁw a Sﬂaﬁcpeweﬁ e &sprelalbupben dha pumber of

GégJE%S d 107 via an output signal nonitor 105 15
and a rerlected signal nonitor 106. A reflected signal

- 15 gengp duBsLit AR tHdBAS: Pg@%%@;@ gg@éﬁéﬂgﬁgﬁ}pﬁlﬁ)ﬂ i?tcBﬁverted

i npedance of the output | rom
inteah asal®y sighalrby 4 DAnsEhiéesr 10Ehairdemplt ipfo 4 RRquency

refl ected signal beconmes higher as the degree of
eonvestet H08s  iTherfeempiedcy Thrvertdr H13 eshvarigrihe inputsigrmalinto a

a%‘a switching unit 108 20 by the reflected signal
radoRF { Bedicdhreameney)rignal ang outpuisube sams tgnan amplifier 104.

3 ARG 173 SRR W Aot .43 B 4 i power
4 50 oS 3 0t G800 Bl FHRR monor 10

aed b estieded isipal nigvitbt 996106 to alternately output

themto a power detector 109. 25 In response to the

out putA teflavtédsighvl iseinetated ivheOferd BEcl@WRIsmatch between
detector 109 alternately detects the power of the

thetippedangm af ther autpubload t0FwENd 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 106. 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 resp'onse 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 returnfloss determination unit 110 determines
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signal nonitor 105 and the power of the reflected
signal fromthe reflected signal nonitor 106, and
out puts the detection result to a return-1oss
determination unit 110. The ré&turn-1oss determ nation
unit 110 determines 3. return-loss based on the

di fference between the detected power values of the

?%’*LB? Roled ﬁfcﬂﬁerrﬁggge@%ttwegﬁ&gengétpé%ﬁ A vales of the
LA NG o 5 AR 1
Uﬁfé‘?ﬁﬁﬁ@se hggflﬁﬁf: |éj.§tk%ﬁ# in%bo%}fﬂe f@&%ﬁer{‘@% rteﬁfrﬁﬁégggxceeds

as descrl I r'st” prob emrel

banbsétitatesho®] eaigut signal and the reflected signal
are switched by the swtching unit 108 so that the
power sHpohevenfihalcad idgeeened deféct detdation dyptarhebposvaas
detector 109. Wien handling a signal 10 having a
Pm%rﬁﬁﬁlwcﬁb%bem ch varies significantly in a

=1 gnat AdrstiiablemhisTaies 0 die P fiat the bt signet ar e reflected
§EHQQF’% lfﬁ%ggfﬁﬁeg%%tch b@gﬁ@%%g% t%;tgd' ffereﬂ'tner]:ag) are
ab@efdd alléinéﬁa‘l;ﬁb&ﬁf%epoﬁ@r &ét’é R, rWH%ﬁ h&ﬁ(‘ill rg{;bfﬁlgnal

obtained if return-l1oss Is eterm ned based o

davihg eetraresniission ovidraviten oatiss s%ﬂﬁﬁ:ﬁnﬂ@:ﬁ’éﬂs%rﬁ rle &f time,
reflected signal and the detected power value o

et pawersvajuenbf theThitpulnsignal atiae timd when ittnppoaacef the refiected
def ect cannot be detected correctly. The problem

sigaakis setecied mavhe pigpificantly difipsentiram aneacéma!rydteteoted power

shown i

 Vaid ofthe atkolF gBAAT R e @aﬁaoaraterrgnﬁw@respx ik obtained i

AR SRt Wl g s
vAhé %ﬂl@rélb@fé@' si ﬁal%gﬂtflﬁus gée@?'&kve]:% L\Q outfitSignal.

determ nati on uni et er S t

Thit meansothat adodd st difect cHtingt Béféfé‘ﬁedt&@boﬁrﬁétl
detection result involves an error of 10 dB since the

act ual The probiem|dessrilxd abeve wili pg d4critredLBitlt r8@rdige to Fig. 2.
I(rj)Ban égal%gllessh%efnem I—llgt; éswr?eertl grtgnns(rerﬂtted signal is detected at timing
TA and reflected signal is detected at a timing TB, the transmitted signal is
detected as 30 dBm and the refiected 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 TAis 15 (=30-15) dB. In this case, it is determined
that there is an impédance defect even though there is no abnormality if the
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
having a high power, distinguish the external wave from reflected power even if

the transmission power is constant. This will cause the retum-loss
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that there is an inpedance defect even though there is
no abnormality if the 25 threshold value is preset to
6 dB for exanple. A second problemresides in the fact
that, when the output |oad isd4an antenna, the power
detector 109 cannot, when receiving an external wave
havi ng a hi gh power, distinguish the external wave
fromref|ected even if the transm ssion power

> ower X I

delarmiRation UNiTH O roneatisbedeteaming ik theyeieated power is high
rnation unit 110 to.erroneously, determ ne that

?ﬁé??g"}"r c%oéﬁecgwéﬁe‘ijfé ’ﬂ?gﬁmpﬁaﬂ”‘f%d¥f§f3f to correctly
det ect ' k1ol | . efare . .
obj ect Ito {t eoﬁrggent'_ﬁﬁ\?ﬁ%ﬁ?ﬁe&m@ﬂ@&ﬂo &%&gi'ﬁp%sst'%e to
asoura el HtedehR GinpadanfP8ERRE Bf & fIRCéorected RAH transmission
connected to a transm ssion 5 output of a CDVA base
sttpuit oha tCRIMAbH dseestafian trangmitter fehidecinanopitd cemupication
even in a condition where transm ssion power is
Q¥e1yimg conditine whess itransmisgiv iy howpoisevargingarthéremexists a high-
DI SCLOSURE OF THE | NVENTI ON 10 The present invention
PPWET 8Eemal WaY8- i npedance defect detection system for
use in a CDVA base station transmtter including a
base band signal generation unit and a reflected

si gnal nonitor fB¥S@E®§gR@%FaTHE§/IS i W@‘mgnal . The

| oad i npedance der ect ection s m | ncl udes a

pover Ties essent frﬂianti@ﬁ??@\ﬁidé!ga JoRPMRedtincd defect. detection

predeterm ned channel tfroma reflected signal obtained

Qtam fohese ot & &DMA tsisgrstbtiorotrahemitteantiwding ausasd Isasd signal

determnatjon unit for determning a return-I|oss

orreration upit gntracrediestedosignalgnoniter fondetecting ageflected signal.
ower set val ue

078 o BT el S s o et or
F80uT 8P RS REBE A Mo bR € edtded SRhetutaines
tﬁ%ggeeri%ﬁnggtggrnsgﬁ Z{g&iﬂﬁdan@g eRIAO gerﬁéﬁfwgtigh @gﬁt'}sr

ect detection syst

- dteAnindig a $eturn-loss based on a difference between the 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.

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 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
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preferably a common pilot channel power detector which
denodul ates the power of a common pil ot channel from
the reflected signal obtained fromthe reflected
signal nonitor to detect the power value thereof. In
this case, the 25 return-1oss determ nation unit
deternines the return-l oss based on a difference

n th 'g cted ﬁ) wer val ye and_.a common pil

i or (RS h CShTne Fomheqetiowan sions bleaeen Bym the
mpea&a EndL AR HER BB URR st vel b bofrster Tyt ass the
F@Mrn B%s%e@%’?@ﬁaﬁ@ﬁ @féft %L‘ME Qlﬁomgybéﬁhg%ﬂﬁ@ﬁ&ﬂﬂﬁ{n channel

a desi ommon annel i'ndi vi dual
f)l‘ mitivideal riobbhael estredpanalngabtapHREr Hél@&héﬂi‘ fmiri bt m@t;ﬁﬂr\ler
signal nonitor to detect the power value thereof. In
dhtes:tarefm thé base band sidnzs gedetadioniumit; and detdérminds thiensturn-
power set val ue of the common channel or individual
E?ﬁarh@ée G6v3 difiesentmbeiveen thewstealed pones Naluernstthefpower set
t he pase band sj gnal

d f
&%HEP%\({\EB%EHR% Cetaﬁés%ég’g% RioRakoenrrafien HF'H» | oss based

o ISR Ty BELARE 0 I BT GBS

FhAsHAlted FRNddd Q'E)aQQ 'btand Iiyriel geh&%ﬂ’lohrmﬁ@ amsAa &ﬁv@ﬁ%r for

detection system the base stdtion trandnitte

corlerifiep an bt flvan the bgsabage BRIhAI HeRertafibh uni iﬁ%ﬁan analog

converter for 10 converting an output fromthe base

signal; siftatalengy conueiterfonnonverting thansignal fmqnsthg A converter

frequency converter for converting the signal fromthe

iBtona clesired Hd sionat @nd aneamplifierrer amgrifving Busignal to a
desi.r

B oS Bumersat thatrs Gnuing e sefe e Ao ltipad via
@ﬁtl@ﬂéctlaa%f%ﬁ’dé%oﬁ!ﬁ$ reflected signal nmonitor. 15 In

ance defect detection system there is
no reghr
Sh thé%é}ﬁlngﬁ?dérf&% défé‘&t%té&fonds?ésﬁér@"eﬂie?@ ino restriction on

return-1| oss he determ nati o perforne

the timming dersdeterhirimg 8 getufiidode) BAE the dewARTinRIDNEZbe
provi des a CDVA base station transmtter.

performed at any desired timing.

The present invention also provides a CDMA base station transmitter.
The base station transmitter includes 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 load via the
reflected signal monitor; a power detector for detecting a power of a
predetermined channel based on a refiected 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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The base station transmtter includes a base band
signal generation unit; a 20 reflected signal nonitor
for detecting a reflected signal; a DJA converter for
converting an output fromthe#éase band signal
generation unit into an analog signal; a frequency
converter for converting a signal fromthe DA
conv?rter into a desired RF signal; an amnplifier for

éﬁ%ﬂ% 991‘%"@“% &inkFagy gRtarmiaing ﬂa@tsthe@jls g koaﬁsmpgldaa%e defect
B 8 Yt SRS A e S TR Phrahellilger oot o
for deir?ﬂﬁé BQ ?s&ﬂéﬁﬁra‘ﬁ%ﬁterp%fal n:t:?]:g'd?ﬁ?jert gélﬂg is preferably

based on ect Si g from

Befdmbﬂqalloﬁbmrﬁ'lel pBWel detecididvRich dlchichdisgs the power of the

determnation unit for determning a return-1|oss
bammbm pilet aiahhel femraehb etfiestad sigranebtairddueordehe eéfestted

y the power detector and a power set value of the
ﬁ\gééémnﬁph%d%tﬁ@frihélpq&vefwadiﬁitl"@yemfhe Inbthi® casadhé return-loss
ae%gal qqeneratl on unit, and determning that there is

qungionideteprings the (pign-ass hasedion @ aa‘@r@a@e@@@veen

LEREIED A ot SR0R Conifioh ot Bndihel naRSFusid pger set
falte ﬂd@d' tth& pass ‘B'anff%%\f@{ %%C SFHBh tYf‘ﬁt’l Clﬁlteﬁnatlvelly, the

denodul ates the power o onmon ot C

power dél@cttﬂfm&’},@béé Jsov@éredet@btbam aérﬁauhmesr k! pﬁﬁf&eﬁi{bf a

signal nonitor to detect the power val ue thereof
desieeccesmanhehaneelionindvddual dbbanel frah itive reffeicted sugna!
determ nes the return-1oss based on a difference

inesfromitie deflasied sigpslwonitar tpedetadt theqwarnvapid thereof. In
rovi ded by the

b |t t |
REEAG 40 EGoSs S haior init SDiaie paverePy almer the

Bt EeE L A Sheln G aslEhibinto A B dstogion
t.'lrﬁ Fi'ig%ﬁHé'poWEf‘ 'a’é?édctérr f?&?ntthé a8kl i g&gb{%m il %ﬁd

fromthe reflected signal nonitor to

detbrrine8ehe oéturn-sstiised e diffdhenéEbifwtenaBe detected power
determination unit obtains a power set val ue of the

aduerand chapoefer set valde vbthinéd Gbanthel baser barspsigdaingrigration
a_govver detection 15 timng of the power detector from
YHe base band signal generation unit, and

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 invéntion; and

Fig. 4 is a block diagram illustrating configuration of another.
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determ nes the return-loss based on a difference
bet ween the detected power value and the power set
val ue obtained fromthe base band signal generation
unit. 20 BRI EF DESCRI PTION OF7THE DRAWNGS Fig. 1 is a
bl ock diagramillustrating configuration of a
conventional |oad inpedance defect detection system

IS cha]r acteristic diagramfor explaining

rgp

Fi g.

EI I§RIJAs Inapleatandingthe lpadpigipadanee sefect getendion system
' m of _the present invention and 25

%?%%ﬁ‘edgs%&ﬁgﬁgseﬁﬁ@vﬁﬁpﬁnal Ioald ?/rrpeldance def ect

detection system Fig. 3 is a block diagram
illustrating configuration of a preferred enbodi nent
for i npl eBE8T MDBE!FBR CARRYINGEOOATBYE INTERET DD
system according to the present Invention; and Fig. 4
i s a bFigchk isladdocndiagtam tifstriatiog @onbiegtedbéibadphent for
anot her 7 enbodi nent for inplenenting the |oad
implementiag dee praseabinvention gbe praseat twedtion is partibelarly

. i i on, MODE FOR CARRYI NG OUT THE
%?ﬁ%{%%g {995] @D@@a@p@wm Ui snitter fasgisednimepile
 ed._enmbadi iy ] h t
B8R oy bGP PEEE P sl
I?féhtt@lbll 05 8RB FREIE 1118 omniftt¥ s kfs %Pﬁjfrﬁt?]ﬁ Blot cgr%’ﬁ?\@ {I‘}e%aﬁer
or use in nobile conmuni cat1 on. n e contiguration

atbbrebiatedad ORI CEY) owdh @l catidd 115k PidlidedRplatE ok 8% power
shown in Fig. 1 is omtted, and a comon pil ot channel
qefecioaflO8r Aletbbdess détednamtiORIUBH)11Rumpares ecCPICH 11
is provided in place of the power detector 109. A

Yransinissioppowastset vlvgt 11drpromided hythedgsertemdasigmal@eneration

R AL i CoRd et Hamier vabie mpried R Rl eoser
Ay YF U5 BN e bR SR S e AL b e
@ﬁﬁ@,{% by the

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 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 transmitted 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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15 conparison. In the CDVA base station transmtter,

t he base band signal generation wunit 101 nul tipl exes
a . conmon channel such as CPICH with an individua
channel handling a user's dat& The CPICH transm ssion
power is always constant, whereas the transm ssion
power of the individual channels varies in 20 short

DR RS A8 oo i Aol B ik el pigast rmonitor 106,
5o Muefchl R S A in S Bt Y Sabh Fefveen
HisegiRicof theRuilitdbad 107 208 \FPOABUPRYRY thEbask Hfifion

significantly in a short period o I Me especl a

whasmitte?. NG esved bf tRereflebRdiGhd] bedomis Mghdtds fheQdBgree of
t he base band signal generation unit 101 is converte

MMsroateh iarrdregsad. gnkte teflected siyralde detzdted by @Re eafldcted signal
input into a frequency converter 103. The frequency

Bwrier 126 andputpiierthe GRIEH pouer detgatar Tlhto a
LT eri e
s BSR4 e

pEWELEAIAE. STHERMMNds U etd@binatlor %EQQE%@&BQ% ¢PICH
t bet ween

generated when there occurs msnatc

irapsdzsion miwérsetvaluet13 obdinkdFramdhebags bl digemn

the base station transmtter. The level of the
generatior ani i1 avithh theoGRICHidghemted potee vakgr arainkd Srom the

' tch is increased. The reflected signal is
BN eRRaVasaBEOF 411 Bxdeamaingrafumrioss bavedi 0B acfifierence

o S A kbt
SRSl AL DA FHHA W ST B s

preteteimlifsEtriesRIavaRld. OWHEh theldrésSRRDRF %ﬁn@éﬁgﬁcé Qefect

transm ssi on power set value 113 obtalned from
ibaleterniined, si pocdssage NaRUIDIR tkéh b Gbnetdting ¢ alein@r

det ect ed power val ue obtained fromthe
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 attenuated 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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CPI CH power detector 111 to determ ne return-I|oss
based on a difference obtained by the conparison. The
return-loss determnation unit 112 determ nes that
there is a |load i npedance deféect if the return-I|oss
exceeds a 15 predeterm ned threshol d val ue. Wen the
presence of | oad inpedance defect is determned, a

?3 ry neasure is taken by generating an alarmor
E&_ﬁ%%fﬁ@%ttne 'eremiedsignipbablainad Eranpedeflactad stonapmogitor 106
£ bhietf uf BPBeL LeRB " e Dodaerall oBoGE” Rty Fom the
&4y siﬁh%}f mAnjtb? ’{@éﬁ raaé&?aiﬁﬁh%éﬁ@lglrgspe%g%o?%ﬁtﬂeﬂ&ted power

variatio out pu ower o0 se st

froan®id dutpat 1oAa. SPRWeVERBUEh Josear] BE neBicdted since.ft can be
transm ssi on power always varies whereaS the

ponectedsasdyways fi xed. A reflected signal, which is
generated due to msmatch of the output |oad
i npedalitiée ex@npleishawn iafigiidne CRICHppreteiee fiefiedted)

SRR b LIS BRI b o
G180 SRR B o SOl ooertion
G104 0GR e S AU pFES i ot e

retlimelos$ i1 5 agtinshed doh theedifféfdrRettRAwebA iidsd volva|GEN This
Referring to Fig. 3, the CPICH power detector 111

- detevdiniatipegestitcan bERIVEAYS olbtairduecareddtiyatitbut bemgl affected by

obtajned fromthe reflected signal nmonitor 106 to
Yrrtadion in dhe pakiransmigeionniewes. gd&hus.adheyetiredoss, détarmination
.f th flected signal it 106,

08 U G580 Bk 4 DR o Blronsonanen e
, I b | ected

QP dhendftne BB e Flene cxampl o

h , .
det oot i Paqcrdbiddp b B RRler) e HCFLOGEE Rbgected) the
tdndnaistion fNdRdf HIGHRRIREYS BoRSIRE iss@ted@HYe ThisSmakes it

provi ded by the base band Signal generation

possible to correctly determine retum-loss and thus to 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 signatl is used for determination of return-loss. This makes it
possible to perform determination of retumn-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 detector 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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unit 101 is 30 dBm The return-1oss determ nation unit
112 determ nes that the 10 return-loss is 15 dB based
on the difference between these two values. This
determ nation result can be al@ays obtained correctly
wi t hout being affected by variation in the total
transm ssi on power. Thus, the return-1|oss

unit 112 is enabled to determ ne that

q zer m nati on
ﬁ L ajcommpa shaniely ARdividyel srannghearesronding te tha Rfer

B B SO S 8 B Sror
GhRfbEgh ‘f::@'fo J@%etéﬂggﬁéfﬁriﬁs mﬁgg\gﬁtmﬂér nglt?o 'tlfat%f\ﬂ@é/s

const ant tect possi

emtroemﬁém gjﬁi\,@rdgr{@e bBidiied | 0ss and thus to detect a
| oad i npedance defect even in the condition where the

t r ansnibeilaad ippesanics defegtidedectiontdystean ascerdm@tt thevsresent
external waves. 20 Further, according to this
BBt MErAvidesed\atagequseifects as descrihd Ibeiovw he

or determn nation

ot ur nTERETSThieteala e foct fidehe Paweboper sfiRsted signal in

L NE R R e T T P

S TPICH traRdrh %Ig) Swdr st fv%!drfl&ﬁfeélpr%&d[}@vtﬁe?eta td Ia%f%rmme

degree of free orr?to per rocessl

rttieclbbsg TRIS nidiked i0pOssibRaganway @@é@eﬁqme%t@ﬂhqws 'cBrrect[y

Fig. 4, a power detector 115 for detecting power of
\oréiswtdz;elm@affected therwaziation in itk tataldednsedissioe powy. be

used in place of the CPICH power detector 111

det ect sgcpheliedralsneclaiento riihqbfaqf;thai e pewer af the reflected

e R f*églehrﬁfseoé’%i’q@éﬂﬁﬁtﬁ%&%s%nd
S S REHTERO0E O S R er
dasfmRNuFhIba, %h?élée%rlt |l5|e #Qég/%é}{ A tt%ﬂ'bme refyrn-loss

determ nation, whereby a SI

@jfrﬁn‘ﬂlyramttoqh@V@tcrﬁthp@m@bbﬁtdﬁﬁﬂ waveRNhi@agrd (MREskiaBs/
def ect detection systemaccording to f he pr esent
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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I nvention provides advant ageous effects as descri bed
below. Afirst effect relates to the fact that the
power of the reflected signal in a predetermn ned
channel, for exanple a CPICH3}% neasured and conpar ed
with a CPICH transm ssion power set val ue
corresponding thereto to determ ne 10 return-| oss.
This makes it possible to always determ ne return-1|oss
correctly wthout being affected by variation in the
total transm ssion power. st/_ﬂmgwd effect also rel ates
to the fact that the power olf e reflected signal in
a predeterm ned channel, for exanple a CPICH is
measured and conpared with a CPICH transm ssi on power
set vafue coAlespiomebdanceinfestaldtectbn sietahfongse in a CODMA
return-l1oss. This makes it possible to al ways
Base pigtine traasiiiten inskidingoa base band sipriab gpneration unit and a
wer external waves, which are undesirably

hi.gh- | >,
resiesicebslonmianontiordat feiechinad redeaiad signakhe Sysism sempgsing:

PNDUSTRORIMEABBISEAERL p8hetRa Lt Al Rbsfained chapnel from
ﬁf%ﬁé_@teatgigsrfég'romama bﬁ‘;l‘#;%f(?ﬂe%t@d mBfRGr 3hg' ' O

transmtter use i n e conmmtni cat’| on.
CLAI Mz fstufn-loes @i dtempsitansie ubie fdeta@hiBig £ Fetdic’9a%Ed on a
use in a COMA 5 base station transmtter including a
tifferercaritwegn dhe pewer abluerdatedttd dydhe ponedldetdater and a
signal nonitor for detecting a reflected signal, the
RYWersht vale pltheredeisomineddzhannebprovistectley thet bage band signal

- power .of a_pregdetern ned, channel from the reflected
SOURTRICT R A TEE G il doaTes SilGRAImBBHAas SeTarkvien the

refitis B2E R SRR e Arbpbf i E S woen e

power val ue detected by the power detector and a
power set value of the predeterm ned channel provided

B s TR apssmesnstet et e Rl
@laim 1, wherein:

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

the return-loss determination unit determinés 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 detector is a power detector which demodulates the power of
a desfred common channel or individual channel from the reflected signal

obtained from the reflected signal monitor to detect the power value thereof;
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return-|l oss exceeds a predeterm ned threshold val ue.

15 2. The | oad i npedance defect detection system

according to Caiml1, wherein: the power detector is

a common pilot channel power k&tector which

denodul ates the power of a common pil ot channel from

the reflected signal obtained fromthe reflected

%h nal nonitor to detect the power value thereof; 20
the return-1oss determnation unit determ nes the

ot oot TP RAUBABES 18R rihincfich/ G o BETR: delSalue of the
EORATON SlsArE! BRRAVIGGAI chahHe! éﬁrﬁé/éﬂlé)gngg@/t%é‘ Eoweﬁseﬂ%ﬁ&n

signal generation unit. 25 3. The edance

g of tthetpoveratetsotot fromahe Wadletsaridsighblddnetation unit, and
wherein: the power detector is a power detector which
delesmines the rehsnessehassid ormadiifiérende between tHeadetettedpower
iqdividugl channel fromthe reflected signal _obtained
Yalimanddne dowes el valug mbtaingd ifiosn thesbare band sigaapgergration
Nyt ue thereof; 12 and the return-loss determnation

uni't obtains a power set value of the comon channe

or individual channel corresponding to a power

detection timng of the power detector fromthe base
band sdgnal TNREdtirPRIHACE IS ing -
return-|l oss based oﬁﬁg diffg?gﬁ%gaggﬁagéﬂb?ﬁzaggﬁggpégany
pasnef Claials etoed dvhidreirpibvedrasseadtation transritir ceshpikes t he
base band signal generation wunit. 4. The |oad

i npeddhedagef slenal geineratiopstitn according to any 10
one of wherein the base station

i 1t 3,
ore o BB OB uerrTobomyeing An o Uatdram giva bage hara sicodl

S?%é%%@%%@#ﬁ%\"%%g g%rnaﬁonverti ng an out put from

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

an amplifier for amplifying the RF signal fo a desired transmission

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

monitor.

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

at a desired timing.

6. The load impedance defect detection system according to any
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;
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generation unit into an analog signal; a frequency
converter for converting a signal fromthe DA
converter 15 into a desired RF signal; and an
amplifier for anplifying the B signal to a desired
transm ssion power, and then supplying the sane to an
output load via the reflected signal nonitor. 20 5.

L. anya TElPLEH CBre] oGOt 5" getsutiogen s fS; i gnl, *” "

d

desi o8 (T enuone! B8 cbfytlio q%pétgfgﬁg adfeEsaLbhetonn
1to 3,

%géigﬁgﬁtqﬁgﬁ%tr%u%%lggﬁgr%ﬁeolngag inpgljgﬁce dgf ect of

whi ch asredataeyrcomdbricr Sodorielringa sighal fofde lb@&ebnverter

station transmtter conprising: a base band signal
Gémerdasired Rmpignalt3 a refl ected signal nonitor for
detecting a reflected signal; a D/A converter for
conver@p g’péme'b@ramp"fy"a@rﬂﬂehBFb%lgréalB@@oﬂ@lr@déransmtssmn

AERGE AN Prb lrnnyil o Rey2 Yo 2 PP o S G TR cted signal

,ﬁ,gﬁ}{g,rter 5 into a desired RF signal; an anplifier
or anplifying the RF signal to a desired transm ssion

pover RpgwehaBteetFbYHE@CtRG ast%Wertd? aaﬁPeBer?Hﬁnéd’éﬁannel

via the reflected signal nonit a power detect

basedden actfleged simatobieined ﬁbﬁﬂﬁb&éﬂécﬁé@ sl@jh%ﬁ I"rﬁinltoiL Gind
based on a reflected signal obtained fromthe

refl ecd eeium -lgsaldetarmination amitifor dederminingaseturn-loss based on a
%term ation unit for determni ng a return-loss based

erency;stweeh AP elie defssid by tharowet deteei@r igndianpower
£ Valué ggtﬁgtpredeatgrdm%e c‘i‘%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.

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 reflected signal monitor to detect the power value thereof:
and

the retum-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.

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;




set value of the predeterm ned channel provided by the
base band signal generation unit, and determ ning
that there is a | oad inpedance defect when the 15
return-l oss exceeds a predet et4i ned threshold val ue.
8. The CDMA base station transmtter according to
Claim7, wherein the power detector is a common pil ot
channel power detector which denodul ates the power of
conmon pilot channel fromthe reflected signal 20

Che: pollts AT RYE dermirhln GhPRREIE] PhRpp S8 VETLE Bt the
S8hfRoA BRAMI o‘l‘r}ﬁdlvﬂﬁé HQrﬁ‘l%Fc&lP@sdf Wg‘fd Q?)B\n}éf‘ﬁgféc%n

a difference between the detecte ue an

tioTing of thel powahdataeior flohai hasy !@éh@@i\gﬁél §Srierifidn amt and
provi ded by the base band signal generation unit.
determinasDibia retisp-lessabased on andifierenee b@bnemlthtgddetected power
Caim7 wherein the power detector is a power

yalueanst tharmovrerestwalueeligined draso iee base band signebgeneration
co n channel or individual channel fromthe

ngrgcted signal obtained fromthe reflected signa
nonitor to detect the power value thereof; 14 and the
return-loss determ nation unit obtains a power set

val ue of the comon channel or individual channe
corresponding to a power detection timng of the

power detector fromthe base band signal generation

unit, and 5 determ nes the return-1loss based on a

di fference between the detected power value and the
power set val ue obtained fromthe base band signa
generation wunit.




