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This invention relates to a radio | oop-back test method for confirmng
normality in operation of a radio apparatus and to a radi o | oop-back test
systemusing the test nethod. In the manner known in the art, a
radi o | oop-back test for the radio apparatus is carried out in order to
confirmthe normality of the entire appgratus including not only a control
portion but also a radio portion. As an exanple of the radio
apparatus, a conven- tional radio telephone apparatus is disclosed in
Japanese Unexam ned Patent Publication No. 244054/93 and conprises a

transmtter and a reGgiNFs -8p SRAEX | PEsPUEThED" A PNG TMPROVED

RELIABILITY AND A SYSTEM USING THE TEST METHOD

Background of the Invention:

This invention relates to a radio loop-back test
method for confirming normality 1in operation of a fadio
apparatus and to a radio loop-back test system using the
test method.

| In the manner knowh in the art, a radio loop-back
test for the radio apparatus is carried out in order to
confirm the normality of the entire apparatus including
not only a control éortion but also a radio portion.

As an example of the radio apparatus, a conven-
tional radio telephone apparatus is disclosed in Japanese
Unexamined Patent Publiqation No. 244054/93 and comprises
a transﬁitter and a receiver. ’On carrying out the radio
loop-back test for the radio telephone apparatus, the
transmitter carries out a transmitting operation to

- transmit a radio signal in response to a tranémission
signal on a transmission time slot known in the art. The
receiver carries out a receiving operation to receive the
radio signal and préduces a réception signal. With
comparison the reception signal with the Lransmission
signal, it is possible to judge about whether or nét the

radio telephone apparatus has a normal operation.



I60p-bbck test for the radio tel ephone apparatus, the transmitter carries
out a transmtting operation to transmt a radio signal in response to a
transm ssion signal on a transmission tine slot known in the art. The
receiver carries out a receiving operation to receive the radio signal and
produces a reception signal. Wth conpardson the reception signal with the

transm ssion signal, it is possible to judge about whether or not the
radi o tel ephone apparatus, has a nornmal operation, :
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the normal operation even when both of the transmitting
and the receiving opeiations are normal. This results
in lowering reliability of the radio loop-back test.
More particularly, if it is judged as a result of the
radio loop-back test that the radio telephone apparatus
does not have the normal operation, discrimination is
impossible whether an abnormality of the apparatus or the

interference causes the error.

Summary of the Invention:

It is therefore an object of this invention to
provide a radio loop-back test method and a radio loop-
back test system which are capablé of reliab;y judging
the normality of a radio apparatus.

It is andther object of £his invention to improve
reliability of a rgéio loop-back test so as to improve
the maintenability of a radio apparatus.

Other objects of this invention wilk become clear
as the description proceeds.

According to an aspect of this invention, there
is provided a radio loop-back test method for a radio
apparatus comprising a transmitter for transmitting a
first radio signal in response to a transmission signal

and a receiver for receiving a second radio signal to



does nbt have the nor mal operation, discrimnation is inpossible whether
an abnormality of the apparatus or the interference causes the error.
Summary of the Invention: It is therefore an object of this

i nvention to provide a radio | oop-back test met hod and a radi o | oop- back
test system which are capabl e of rellably judging the normality of a radio
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radio signal tohe transmitter transmit the first radio signal,
detecting presence and absence of an interference on the
second radio signal by the use of the reception signal
with inhibiting the tranemitter to transmit the first
radio signal, and judging in response to the presence and
the absence of the interference about whether oi not the
loop-back test has a result available.

According to another aspect of this inﬁention,
there 1is provided a radio loop-back test method for a
radio apparatus comprising a transmitter for transmitting
a first radio signal in response to a transmission signal
and a receiver for receiving a second radio signal to
produce a reception signal. The method comprises the
steps of comparing the receétion signal with the trans-
mission signal to produce a comparison result signal,
detecting whether or not the reception signal has an
interference component unrelated with the first radio
signal and producing an interference detection signal
--when the reception signal has the interference component,
and cqntrolling the comparison result signal in accord-
ance with presence and absence of the interference
detection signal.
According to still another aspect of this

invention, there is provided a radio loop-back test

system for a radio apparatus comprising a transmitter for



pFoduCé a reception signal. The nethod conprises the steps of carrying out
a | oop-back test with reference to the transm ssion and the reception
signals with making the transmtter transmt the first radi o signal,

detecting presence and absence of an interference on the

second

radi o

signal by the use of the reception signal4 with inhibiting the transmtter
to transmt the first radio signal, and judging in response to the

presence and the %gfence of the interference about wheth
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conparison result signal in accord- ance with presence and absence of the

i nterference comparison result signal, an interference detection

portion connected to the receiver and responsive to the

reception signal for detecting whether or not the

reception signal has an interference component unrelated

with the first radio signal, the interference detection

portion producing an interference detection signal when

the reception signal has the interference component, and

an output control portion connected to the comparing

portion and the interference detection portion for

controlling the comparison result signal in accordance

with presence and absence of the interference detection

signal.

According to yet another aspect of this

invention, there is provided a radio'loop—back test

system for a radio apparatus, comprising a transmitter

- for transmitting, upon transmission, a radio signal

corresponding to a transmission signal, a receiver

received with the radio signal to produce a data signal

when transmission 1s performed by the transmitter and to
produce a field intensity signal when no transmission is
performed by the transmitter, an interference detection

portion connected to the receiver for detecting presence



det ect i on si gnal . According to still another aspect of this

I nvention, there is provided a radio | oop-back test systemfor a radio
apparatus conprising a transmtter for

4 transmtting a first radio signal in response to a transm ssion
signal and a receiver for receiving a secbnd radi o signal to produce a
reception signal. The system conprises a conparing portion connected to

the trans- m.tter and t receiver_for conparing the receptio i gnal
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conponent, and an out put” control portion connected to the conparing
transmitter and the receiver for comparing, as a loop-

back test, the data signal with the transmission signal
to produce a comparison result signal, and an output
control portion connected to the intefference detection
portion and the comparing portion and alternately
supplied with the interference detection_signal and
comparison result éignal for validating the comparison
result signal when the interference detection signal
indicates that no 1nterferénce wave ;s detected and for
invalidating the comparison result signal when the
interference detection signal indicates thatlthe

interference wave is detected.

Brief Description of the Drawing:

Fig. 1 is a block diagram of a radio apparatus
including an eariier radio loop—back test system;

Fig. 2 is a block diagram of a radio apparatus
including a radio loop-back test system according to an

- embodiment of this invention;

Fig. 3 is a timing chart for describing an
operation of the radio loop-back test system illustrated
in Fig. 2; and

Fig. 4 is a timing chart describing an operation
of a radio loop-back test system according to a second

embodiment of this invention.



portioﬁ and the interference detection portion for controlling the
conparison result signal in accordance with presence and absence of the
i nterference detection si gnal . : According to yet another aspect
of this invention, there is provided a radio | oop-back test systemfor a
radi o apparatus, conprising a transmtteré for transmtting, upon

transm ssion, a radio signal corresponding to a transm ssion signal, a
receiver received with the radio signal to produce a data signal when
transm ssion i.s perf orifsf E e P refenne Al tg:
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The radio loop-back test system is for a radio

apparatus including a radio portion 11, a system control
portion 12, an input unit 13, and an output unit 14. The
radio portion 11 comprises a transmitter 15 and a
recelver 16. The system control portion 12 comprises a
transmission data producing portion 17 connected between
the transmitter 15 and the input unit 13, a signal
processing portion 18 connected between the receiver 16
and the output unit 14, and a comparing portion 19
connected to the input unit 13 and the signal processing
portion 18.

An input signal is supplied as a transmission
signal from the input unit 13 to the comparing portion 19
and the transmission data producing portion 17; The
input signal is donverted by the transmission data
producing portion 17 into a transmission data signal
synchronized with time slots. The transmission data

- signal may also be called a transmission_signél. The

transmission data signal is transmitted by the trans-
mitter 15 as a radio signal or a first radio signal.

A second radio signal or the above-mentioned
radio signal thus transmitted is received by the receiver
16 and delivered to the signal processing portion 18 as a

reception signal. The signal processing portion 18



transmtter and the receiver for conparing, as a |loop- back test, the data
signal with the transm ssion signal to produce a conparison result signal,
and an output control portion connected to the interference detection
portion and the conparing portion and alternately supplied with the

I nterference detection signal and conpar?son result signal for validating
t he conparison result signal mhen the interference detection signal

i ndi cates that_no _in er;grence is . detected and for invalidating the
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describing an operation o e radio oo ack t st syst 'ustrated in
Fig. 2, and compari&bf- réshitaslbﬁhﬂgrEB%éEeﬁ%%@&bQ'BQ anreRenit gl of a

radi o Ioop back test system according to a second .enbodi nment of this
i nventi on. comparison. In other words, it is judged in the
comparing portion 19 that the radio apparatus is normal.

Referring to Fig. 2, the description will be made
as regard the radio loop-back test system according to an
embodiment of this invention. ‘

The radio loop-back test system 1is for a radio
apparatus of a TDD (time_division duplex) system or a
TDMA (time division multiple access) system in which
transmission and reception are carried out at the same
frequency. The radio apparatus comprises similar parts
designated by_like reference numerals.

In the manner which will presently be described,
the radio looé—back test system comprises a transmit-
ter/receiver control portion 21, a comparing portion 22,
an interference detection portion 23, and output control
portion 24.

'The transmitter/receiver control éortion 21 is
connected to the transmitter 15 and the receiver 16 and
is for producing a transmission control signal and a
reception control signal each of which can be turned
between ON and OFF as will later become clear.

Responsive to the transmission contfol signal,

the transmitter 15 controls a transmission of the first
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6 Description of the Preferred Enbodi nents: Referring to

Fig. 1, description wll be made at first as regards an earlier radio
| oop-back test system and nethod for a better understanding of this
i nventi on. The radi o | oop-back test systemis for a radio

apparatus including a radio portion 11, a@systen1contro| portion 12, an
input unit 13, and an output unit 14. The radi o portion 11 conprises a
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dat a prodUC|ng po
art. When the transmission control signal is turned OFF,

the traﬁsmitter 15 inhibits the transmission of the first
radio signal. 1In this event, the transmitﬁer/receiver
control portion 21 serves as a transmission control
arrangement for controlling the transmitter 15 to
intermittently transmit the first radio signal at a first
predetermined time interval.

Responsive to the receptionlcontrol signal, the
receiver 16 controls a recéption of tpe second radio
signal. When the reception control signal is turned ON,
the receiver 16 permits through a reception antenna 26 to
receive the second radio signal that may be similar to
the first radio signal. Received with the second radio
signal, the receiver 16 produces a demodulated signal and
a field intensity signal which are colléctively called
herein the reception signal. The demodulated signal
corresponds to the transmission data. The field

- intensity signal is representative of a recepﬁion f;eld
intensity known in the art. When the reception control
signal is tunedIOFF, the receiver 16 inhibits the
reception of the second radio signal. In this event, the
transmitter/receiver control portion 21 serves as a
reception control arrangement for controlling the

receiver 16 to intermittently receives the second radio



I nput signal is converted by the transm ssion data producing portion 17
into a transm ssion data signal synchronized with tinme slots. The

transm ssion data signal nay also be called a transmn ssion signal. The
transm ssion data signal is transmtted by the trans- mtter 15 as a radio
signal or a first radio signal. A second radi o signal or the
above-nentioned radio signal thus transmtted is received by the receiver
16 and delivered to_the signal processing portion 18 as a reception
signal . The si §hghapr 8tedsSRGOPSr Predetgrmined time interval.

7 converts the receptjon signal into an output signal. .The output signal
is supplied to the outBbF GRmParing, pomidonc ipds FHIRGCtesh to ththe
conparing portion 19 cogpare he_ i nput .,signal with the oytput signal to
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description W §,nB8uTBY¥Ed signal and the transmission signal or the
transmission data to produce a comparison result signal
representative of a result of the signal comparison.
More particularly, the comparing portion-22 judges
whether or not an error is present betﬁeen the demodu-
lated signal and the transmission signal. When the error
is present betweenlthe demodulated signal and the
transmission signai, the comparing portion 22 produces an
error detection signal as the comperison result signal.

The interference detection portion 23 is
connected to thé recelver 16 and responsive to the
reception signal and is for detecting whether or not the
f;eld intensity signal has an interference component
unrelated with the first radio signal. The interference
detection portioﬁ 23 produces an interference detection
signel when the fleld intensity signal has the interfer-
ence component. More particulafly, the interference
- detection portion 23 carries out intensity coﬁparison

between the reception field intensity end a predetermined
intensity. When the reception field intensity is greater
than the predetermined intensity, the interference
detection portion 23 produces the interference detection

signal that is representative of a result of the

intensity comparison.



as reg’ard the radi o | oop-back test system according to an enbodi nent of
this invention. The radi o | oop-back test systemis for a radio
apparatus of a TDD (time division duplex) systemor a TDVA (time division
mul tiple access) systemin which transm_ssion and reception are carried
out at the sanme frequency. The radio apBQrat us conprises simlar parts

desi gnated by |ike reference nunerals. In the manner which\MII
presently be descri bed t he radi o | oop- back fest_ ysten1con$r|se
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transm ssion co | gha contr transnt ssion of
the first interference detection signal. More particularly, the

output control portion 24 Jjudges the presence of an
interference to invalidate the comparison result signal
when the interference detection signal is produced to
indicate that the reception field intensity is greater
than the predetermined intenéity. Otherwise, the output
control portion 24 judges the absence of the interference
to validate the comparison result signal.

Operation of each portion described above,
including its timing, is controlled by a control unit
which is not shown in figure.

Referring to Fig. 3 together with Fig. 2, the
description will be directed to an operation of the radilo
loop-back test system. In the example illustrated in.
Fig. 3, each of a first, a second, a third frame is
composed of first, second, third, and fourth time slots
TS1l, TsS2, TS3, TS4. By way of description, illustrated

-1s the case where the radio loop-back test is carried out
for a time slot TS2.

At first, in the first frame, the transmitter/re-
ceiver control portion 21 produces the transmission
control signal and.the reception control signal and turns
ON the transmitter 15 and the receiver 16 in synchronism

with the second time slot TS2. At this time, the first



radi o 'signal . When the transm ssion control signal is turned ON, the
transmtter 15 permts through a trans- m ssion antenna 25 to transmt the
first radio signal carrying a transm ssion data in the manner known in the
art. When the transm ssion control signal is turned OFF, the transmtter
15 inhibits the transm ssion of the firstl radio signal. |In this event,
the transmtter/receiver control portion 21 serves as a transm ssion
control arrangenent for controlling the transmitter 15 to intermttently
transmt the fFRrAdo sddndlsiighdupnlied iassttheraapand Wakkp tsianahtteo val .
Responsive to the reception control signal, the receiver 16 controls a
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reception fiekfle result of demodulation.

The above-mentioned detection of the error in the
result of demodulation 1s carried out by comparing the
transmission data with the demodulation signal. |
Alternatively, an error deteciion code may'be'added to
the traﬁsmission data. In this case, the comparing
portion 22 detects the error by meané.of the error
detection code. | :

Presence or absence of the errdr in the result of
demodulation is thus detecied in the comparing portion 22
and is notified to the output control portion 24 by the
error detection signal.

In the second time slot TS2 of a subsequent frame
or the second fréme, the transmitter 15 is turned OFF and
the receilver 16 alone is turned ON. The receiver 16
receives a test frequency used in the 1oop—back'test and

--delivers the field intensity signal to the 1n£erference
detection portion 23. The interference detection portion
23 compares the field intensity signal with a predeter-
mined threshold level. The interference detection signal
representative of "presence of the interference" and

"absence of the interference" is supplied to the output

control portion 24 when the reception field intensity is



iﬁtensity known in the art. Wen the reception control signal is tuned
OFF, the receiver 16 inhibits the reception of the second radio signal. In
this event, the transmtter/receiver control portion 21 serves as a
reception control arrangenent for controlling the receiver 16 to
intermttently receives the second radi 0l2

9 signal at a second predetermned tine interval. The conpari ng
portion 22 is_connected to the receiver 16 and the transm ssion data

produci ng por titgher angdqwes drhany the Rredatermingd chrans Ly bet ween t he

denodul at ed si gnal aq? the transm ssion signal or the fransm ssion data to
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signal and the "transm ssi orf sigha e conparing portion ces’ an
when the error is present in the result of the loop-back

test and when the interference is not detectéd, the
output control portion 24 judges that the radio apparatus
has a defect. When the interference is detected even
once, the loop-back test is invalidated.

Next referring to Fig. 4 together with Fig. 2,
the description will be made as regards a radio loop-back
test system according to a second embodiment of this
invention. The radio loop-back test_systém is different
from the :adio loop-back test system of Figs. 2 and 3
only in timing of the interference detection in the |
interference detection portion 23.

In response to the transmission and the reception
control signals, the transmitter 15 and Lhe recelver 16
repeatedly carry.out the loop-back test for alternate
frames in those time slots assigned to the loop-back
test. In the other time slots in which no loop-back test

.-1s carried out, the transmitter 15 alone is turned OFF
while the loop-back test frequency 1is continuously
received to detect an interference wave. During the
above-mentioned operation, detection of the interference
wave is carried out in the interference detection portion
23. In the manner similar to the first embodiment, the

output control portion 24 judges whether the result of



error detection signal as the conparison result signal. The

I nterference detection portion 23 is connected to the receiver 16 and
responsive to the reception signal and-is for detecting whether or not the
field intensity signal has an interferenﬁg conmponent unrelated with the
first radio signal. The interference det€ction portion 23 produces an

I nterference detection signal when the field intensity signal has the
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det ection portjQf 23 produces the interference detection signal that is
representative of a result of the intensity comnparison.
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portion 22 and the interference detection
described above, the detection of the interference is
carried out in those time slots in which no 1oop—back
test is carried out. The detection of the interference
wave is carried out both in the frames in which the loop-
back test is carried out and in the frames in which no
loop-back test is carried out. It is-therefore'possible
to detect the interference wave, such as the interference
wave from a different system, which is not synchronized
with the time slots being used. It is thus possible to
prevent incorrect detection of the defect of the
apparatus under the influence of such interference wave.
With the above-mentioned structure, this inven-

tion exhibits the following effect. During the loop-back
test, detection of the interference wave against the the
loop-back test frequency is intermittently carried out.
When the interference wave is detected, the result of the
test is neglected even if the error is present therein.

.-The result of the tést is validated only when-no inter-
ference wave is detected. It is therefore possible to
accurately judge the normality of the apparatus and to
improve the maintenability of the radio apparatus.

While the present invention has thus far been

described in connection with a few embodiments thereof,

it will readily be possible for those skilled in the art



portion 23 and is for controlling the conparison result signal in
accordance with presence and absence of the interference detection signal.
More particularly, the output control portion 24 judges the presence of an
interference to invalidate the conparison result signal when the
interference detection signal is produced4o indicate that the reception
field intensity is greater than the predetermned intensity. Qherw se,
the output control portion 24 judges the absence of the interference to
val i date the 6&ﬁﬂ#§s&ﬂ#?e%%Y?né1©%a}9t° practicepinyrshows @hREXportion
descri bed above including its timng, is controlled by a control unit
which is not SIRBETS: figure. Referring to Fig. 3 together with
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control porti Ghterf¥fshieeSedFe {h A8 fi&hPér such that the loop-back
dtest is invalidated when the interference is detected
even once. This approach is based on the assumption that
the interference occurs successively. In an environment
such that an instantaneous 1nterferen¢e occurs, the
results of the loop—back test for a particular number of
preceding and succeeding frames around a specific frame
in which the interference wave is detec;ed.may be
neglected as "presence of the interfereﬁce“. The resultis
of the loop-back test for the other slots alone are
validated.

In each embodiment, description is directed to
the radio apparatus of a TDD-TDMA system. In the TDD
system, ﬁhe tranémitter output and the reception
frequency at the receiver are equal to each other so that
this invention is implemented in a relatively simple

- structure. This system is thus sultable for ﬁhe purpose
of description.

In case of a frequency division multiple access
system, the frequency signal different from the trans-
mission output is received._'In this case also, reception
can be carried out by the use of.a loop-back test

reception unit for receiving the signal of the same



control signal and the reception control signal and turns ON the
transmtter 15 and the receiver 16 in synchronism with the second tine
slot TS2. At this time, the first radio signal is supplied as
the second radio signal to the receiver 16 through the reception antenna
26. The result of denodulation is suppll%d to the conparing portion 22 as
t he denodul ation signal . The conparing portion 22 detects mhether or not
the error is present in the result of denodul ation.

above- ment i onEtteduencyi 8§ dhe fragsmdttiar %P%sul'l?‘eoflcﬂ’é’tmkattletﬂ' is

carried out by co arln the transm ssion data with the |on
signal . Al teRRét ?—B@I de &ﬁtéﬂ%Pfdéﬁ‘@cﬁ“&?r(?@&'(?% ar& Q&g—@d‘"‘[

1 i dat a. I t hi d 1 th
error by meanGasriefecuty Bt S predetarineg thterRAl E%gilénc?hﬁe? absence
of the error 5” t“g LS Yk 1O arde TP AW a0t dune! 1Y% dfitetiseddntd he

conpari ng por
condition can be carried out in the manner similar to

the above-mentioned embodiments. In this case, the
tranémitter/receiver control portion hay deliver the
transmission control signal and the reception control
signal also to the loop-back test judging portion. In
response to these signal, the loop-back test judging
portion confirms whether a current test being executed is

the loop-back test or detection of the interference.



ahd 1S notified to the output control portion 24 by the

FTIS SHEETCHASD BEEN |

nt. r?ﬂ?LAGEDIhe_

Si gnmss],eetnasgeenkﬁa‘cea he second tine slot TS2 of a subseque

secon ransmtter 15 is turned OFF and the re
is.tu _
| oop-

eceiver 16 receives a _test -frequency u
delivers the field i APensity signal to
detection portion 23. The interference detection portion
field intensity signal with a predeter- mnmined threshold
interference detection signal representative of "presence
I nterference" ) fothe interference" is suppl
control portio 4%%2%’%@&%}3“% field intensity is
12 hi gher and | ower f_har}htltgdﬁ; eﬂg,\%é_rg
a a

Each operation descri bed ove Is re e carrie

@f&éé‘i e:ﬁ'éi%é(% u{é:‘?sé’ef%%)f’g' Y.

WSS T"OTTE
sed in the

the interference
23 conpares the
evel . The

of the

ed to the out put

a pre erm ned

number  of tim%%pé?&ﬂ&?”ééﬁpri&!ﬁﬁ‘&rf&éﬁéﬁ!tié&F¥5§e0faﬁ§hi{@iﬁgsglt of

t he | oop- back

first radio signal in response to a transmission signal

and a recelver for receiving a second radio signal to

produce a reception signal, said method comprising the

steps of:

carrying out a loop-back test with reference to

said transmission and said reception signals

with making

said transmitter transmit said first radio signal;

detecting presence and absence of an

interference

on said sedond radio signal by the use of said reception

signal with inhibiting said transmitter to transmit said

first radio signal; and

judging in response to said presence
absence of the interference about whether or
loop-back test has a result available.

2. A radio loop-back test method as

and said

not said

claimed in

claim 1, further comprising the step of alternately

repeating the carrying out and the detecting

3. A radio loop-back test method as

steps.

claimed in

claim 2, wherein the judging step invalidates said result

of the loop-back test in each of the carrying out steps

when said presence of the interference is detected in at

least one of the detecting steps.

4. A radio loop-back test method as

claimed in

claim 2, wherein, when sald presence of the interference

I

| A



test and when the interference is not detected, the out put control portion
24 judges that the radio apparatus has a defect. When the interference is
detected even once, the | oop-back test is invalidated. Next
referring to Fig. 4 together with Fig. 2, the description will be nade as
regards a radi o | oop-back test systemaddording to a second enbodi nent of
this invention. The radio | oop- back test systemis different fromthe
radi o | oop- back test gsten1of Figs. 2 and 3 only in timng of the

i nterference det 8%e7tedh {meone n‘?%r‘f—’é‘?eﬂ%’ée%%'é‘ét$BﬂP§or'€h§n32§91ng

In response to the t he reception _control nal s, the

{
transmtter 15%ERY %'E‘Zanf@%ff%%psg F%ﬁé]aﬁ'e‘af U&%rjr?oBulPa?hetgﬁbp IBack test

for alternate f th t dio.t back t.
in the ot her (4T téh”? PP Thont 8RRico T oaiprracEernPBRA RImbeRe

cont i nuousl y ol gE ’f%é’é}?ff';c a%e 145 4485, 550k 7 poERang"™ '°

above- nentlonquﬁperatlon det ecti on of the interference wave is carried
out in the interference detection portion 23. In the manner simlar to the

first embodiment, the s outPUta®ONtIGbp-PoddE et he'dSs PP HCLagS result
of

apparatus comprising a transmitter for transmitting a
first radio signal in response to a transmission signal
and a receiver for receiving a second radio signal to
produce a reception signal, said method comprising the
steps of:

comparing said reception signal with said
transmission signal to produée a comparigon result
signal; |

detecting whether or not said.reception signal
has an interference component unrelated with said first
radio signal and producing an interference deteétion
signal when said reception signal has said interference
component; and |

controlling said comparison result signal in
accordance with presence and absence of said interference

- detection signal. |

6. A radio loop-back test method as claimed in
claim 5, further comprising the step .of controlling said
transmitter to intermittently transmit séid first radio
signal at a first predetermihed time interval.

7. A radio loop-back test method as claimed in

claim 6, further comprising the step of controlling said

T
ULl



13 the radio | oop-back test is validated or invalidated with reference
to the presence or absence of the interference wave. In the
second enbodi nent having the structure described above, the detection of
the interference is carried out in thosg time slots in which no | oop-back

test is carried out. The detection of th 8interference wave is carried out

both in the frames in which the |loop- back test is carried out and in the

7S L1 A1 Sty docPo DRGKCREL e £0' RGO poLit hiGbAE, EhAL 20501 1

to detect the Thtérféerence wave, er Pom a

different systeygnai iss98$n&y€£Q&89e5ﬁgne&‘£g%ehfn£egga;|Ots bei ng

used. It is thus possible to prevent 1 ncorrect fection of "the defect of

the apparatus under tdie igflaeNse186psyabki E8Ll S8YSPER ¥B¥Ca yadio . Wth
t he above-nentioned structure, this inven- tion exhibits the follow ng

ef fect. Durintagdierd Q0P -Eonkrisd 8§, a 0ek8ashPOL8F £62 LPARELEEEDRE ¥ave

agai nst the the |oop-back test frequency is intermttently carrred out.
first radio signal in response to a transmission signal
and a receiver for receilving a second radio signal to
produce a reception signal, said system comprising:

.a comparing portion connected to said transmittei
and sald receiver for comparing said reception signal
with said transmission signal to'produce a comparison
result signal;

an interference detection portion connected to
sald receiver and responsive to sald reception signal for
detecting whether or not said reception signal has an
interference component unrelated with said first radio
signal, said interference detection portion producing an
interference detection signal when said reception signal
has said interference component; and

an outpu£ control portion connected to said
comparing portion and said interference detection portion
for controlling said comparison result signal in

..accordance with presence and absence of said interference
detection signal.

9. A radio loop-back test system as claimed in
claim 8, further comprising transmission control means
connected to said transmitter for controlling said
transmitter to intermittently transmit said first radio

signal at a first predetermined time interval.

AN




When the interference wave is detected, the result of the —
negl ect daiisshetu{iszetdehqredor is present therein. The resul t} BiiS SHEETeHAS BEEN

val i dat ed inter- ference wave is detected. It}is tREPEACER
possi bl e !
]

judge the normality of the apparatu TO
I nprove the marntenability of the radio &ﬁ%aratus. VWil e the

present invention has thus far been described in connection with a few

enbodi nent s t her eof, ib‘mﬁklrggggiigog%gggﬁs%gggugg%ﬁ%go%%vg %hb% _hgbthe

art

o et ce |0 Va1 i 908G nBBNERS g 1pe. ropepfoSEERLUE] hghar i on

with the above enbotli ren grng portiron judges

the resul t of dbenlooBabeskshea! riagRyde! 86t! BBneholitng LHUAM LoERTGR Ve

in the manner s at t oop- test is 1nval
interference ig dpheeinetENElyOPECe1vh B8a2BPEERENAI $al8Cd18HalNEL a

assunption that the interference occurs successively. In an“environnment
such that an ideéend apeedstéfhenéar enme oaedkFall he

11. A radio loop-back test system as claimed in
claim 9; wherein said recelver produces as said reception
signal, when said transmitter transmits said first radio
signal, a data signal representative of a datum and; when
sald transmitter does not transmit said first radio
signal, a field intensity signal representative of a
reception field intensity, wherein said comparing portion
is responsive tb said data signal as sald reception
signal, said interference detection portion is responsive
to said field intensity signal as sald reception signal.

12. A radio loop-back test system for a radio
apparatus, comprising:

a transmitter for transmitting, upon transmis-
sion, a radio signal corresponding to a transmission
signal; |

a receiver received with sald radio signal to

..produce a data signal when transmission is pefformed by
sald transmitter and to produce a field intensity signal
when no transmission is performed by said transmitter;

an interference detection portion connected to
salid receiver for detecting presence or absence of an

inierference wave on said radio s'ignal with reference to

N R



resul ts of the |oop-back test for a particular nunber of preceding and
succeedi ng franes around a specific frame in which the interference wave
is detected may be neglected as "presence of the interference". The
results of the |oop-back test for the other slots alone are validated.
| n each enbodi nent, description is direc®d to the radio apparatus of a
TDD- TDVA system In the TDD system the transmtter output and the
reception frequency at the receiver are equal to each other so that this
invention is saplefdrléd intensidyasilgoal sisfhde Inkenfangnce datectdiemis
thus suitable for :.the purpose of description. In case of a
;requeﬂcy di vPerdAORuPEPAVS18G: 88 intgy 'rﬁnctenéeftﬁé’&l}@ﬁ’cfr}sq fl- different
romthe trans- m ssion outpyt is recgeived. In.thig cas I eptio
can be carried out by Bh&MRETIP I PO %&?Wﬁte@ ré"c&?tiagﬁ"sr%rﬁ O-IE’) "

receiving the,sign
g tgrga%h %Bi%h%é%g?%er for comparing, as a loop-back tééi,

said data signal with said transmission signal to produce
a comparison result signal; and

an output control portion connected to said
interference detection portion and said comparing portion
and alﬁernately supplied with said interference detection
signal and comparison result signal for validating said
comparison result signal when said interference detection
signal indicates that no interference wave is detected
and for invalidating said comp§rison.resu¥t signal when
said interference detection signal indicaies that the
interference wave is detected. .

13. A radio loop-back test system for a radio
apparatus as claimed in claim 12, wherein said loop-back
test carried out for a first time period and said
detection of the interference wave carried out for a
second time period are repeated a predetermined number of
times.

14. A radio loop-back test system foria iadio
apparatus as claimed in claim 13, wherein sald loop-back
test judging portion invalidates all loop-back test
results when the interference wave is detected.

15. A radio 1oop—baék test system for a radio
apparatus as claimed in claim 13, wherein said loop-back
test judging portion invalidates a predetermined number

-_
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ffequency as the transmtter output. The | oop-back test and the detection
of the . .interference are alternately <carried out at a predeterm ned
interval. Thus, the |oop-back test taking into account the interference
condition can be carried out in the manner simlar to the above-nentioned
embodi ments. In this case, the transnit®dr/receiver control portion may
deliver the transm ssion control signal and the reception control signa

also to the | oop- back test %g ortlon response to these signal,
t he Ioop-back:? er? r?? %G%Fgr%%ommbéﬁﬁrtﬁsbuFﬁéﬁitFeﬁbebelng
executed is Qgck test or d tqgtlon of the interference.

WHAT |'S CLAI erencq wave obf “Pbeptedck test method for a radio
appar at us conpr|5|ng a transmtter for transmtting a first radio signal
in response to a transm ssion signal and a receiver for receiving a second
radi o signal to produce a reception signal, said nmethod conprising the

e
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4 . H it
steps of: carrying out a |oop-back test with reference to said
transm ssion and said reception signals by. naklng said transm tter
transmt said first radio signal; detecting presence and absence
of an interference on said second radio signal by the use of said
reception signal by inhibiting said transmtter to transmt said first

radi o signal; and judging in re2donse to said presence and said
absence of the interference about whether or not said |oop-back test has a
result avail abl e. 2. Aradio | oop-back test method as clained in

claiml1, further conprising the step of alternately. repeating the
carrying out and thRADIOICOOPBACKSEEST METHOD HAVINGIMPROMEDback t est
method as clained in claim2, wherein the judgin ste i nval i dates said
result of the | ooREIJABILEEY ANDe“aSNSEEMIBEIN@rTﬁ METH@D when sai d
presence of the interference is detected in at Ieast one of the detecting
st eps. 4. A radio | oop-back test nethod as clained in claim 2,
wherein, when said presence of the interference

ABSTRACT

In a radio loop-back test system for a radio apparatus in which a transmitter
(15) transmits a first radio signal in response to a transmission signal and which a
receiver (16) receives a second radio signal to produce a reception signal, a comparing
portion (22) compares the reception signal with the transmission signal to produce a
comparison result signal. An interference detection portion (23) detects whether or not
the reception signal has an interference component unrelated with the first radio signal.
The interference detection portion produces an interference detection signal when the
reception signal has the interference component. The comparison result signal is
controlled by an output control portion (24) in accordance with presence and absence of

the interference detection signal.

Fig. 2



17 7€ detected in one of the detecting steps, the judging step
invalidates said result of the | oop-back test in each of the carrying out
steps of a predeterm ned nunber  of precedi ng and succeedi ng said one of
the detecting step. 5. A radio | oop-back test nethod for a radio
apparatus conprising a transmtter for transmtting a first radio signal
in response to a transm ssion signal and a receiver for receiving a second
radio signal to produce a reception silghal, said nmethod conprising the
steps of: conparing said reception signal with said transm ssion
signal to produce a conparison result i gnal ; - detecting whether
or not said reception signal has anZBterference conponent unrelated with
said first radio signal and produci 8&n interference detection signal

when said reception sign s said E@Pbrferenc, eefrponent ; and
controlling said conpgrison esult sighpl in =
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accordance with presence and absence of said interference detection
si gnal . 6. A radio |oop-back test nethod as clained in claimb5,
further conprising the step of controlling said transmitter to
intermttently transmt said first radio signal at a first predeterm ned
time interval. 7. A radio | oop-back test nmethod as clained in
claim®6, further conprising the step of controlling said
18 receiver to intermttently receive s%id second radio signal at a
second predetermned tine interval. 2/ 8. A radio | oop-back test
systemfor a radio apparatus conprising a transmtter far transmtting a
first radio signal in response to a transm ssion sighal and a receiver for
receiving a second radio signal to produce a rec on signal, said system
conpri sing: ac I ng portion] cte said transmtter and
said receiver for corgar gai d recep}i qissi gnal Ey\_nth said transm ssion
signal to produce a coO iécn resul = 3 g <

oo

o e

> S8

o o

. ,
S R T _____________________
= 1
o '
o :
o !
I O] EaZpM P '
Q =zl 12 '
E “N2aE| |52k :
o (D(uj'Q: 008 .
IR ) , S
> '
U) N N
| Z N\ Ll : C\]

i ,.(\_l 1 O o gj\pw Q= :

Ll Z2z| IHEaZz Zz| |55Z]
a<oo| [EXERS O] |EEQ| | -
SEDE SoEE <= WO
P-yayie Bz | |kma] (D

060 |2 O 20| |cFO}
=z (®) ZLIJO H ——
< OO O oo Ul_-'l-l-ln. H
c Qo s O z0 P Ll
— — — E

. J E

) ‘— ::

s | NSO Y IURUURUTUNUUSRUUUUTN DUSUUUUURUUNY NI

=z
Q e e
= T E A R A I :
S i © A x 5
€ i — w E
: 9 i > -
o Zl: = :
= < | :
27 |ES 0 5
c | |FEpe i i

?
:



an intérference detection portion connected to said receiver and
responsive to said reception signal for detecting whether or not said
reception signal has an interference conponent unrelated with said first
radio signal, said interference detection portion producing an
interference detection signal when said reception signal has said

i nterference conponent; and : an out put control portion connected to
said conparing portion and said interference detection portion for
controlling said conparison result sigma in accordance with presence and
absence of said interference detection signal. 9. Aradio

| oop-back test systemas claimed in claim@8, further conprising

transm ssion control neans connected to said transmitter for controlling
said transmtter to intermttently transmt said first radio signal at a
first predetermned tine interval

REPLACENMENT SHEET - 19 - 10. A radio | oop-back test

system as clainmed in ¢l aijm E, furyher onpdising reception control neans
connected to said rquivercﬁo contfolling saild
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reécei'vdr to intermttently receive said second radio signal at a second
predetermned tinme interval. 11. A radi o | oop-back test
systemas claimin claim9, wherein when said transmtter transnmts said
first radio signal, said receiver produces a data signal representative of
a datum as said reception signal, and when said transmitter does not
transmt said first radio signal, a field intensity signal representative
of a reception field intensity, wherein said conparing portion is
responsive to said data signal as saidy4reception signal, said interference
detection portion is responsive to said field intensity signal as said

reception signal. 12. A radi o | oop-back test systemfor a
radi o apparatus, conpri sing: a transmtter for transrn'tting a
radi o signal corresponding to a transm ssion signal; a receiver

for receiving said radio signal, to produce a data si gnglzv\,hen sai d

transmtting is perforged,by sai.d tyransmitter oA to pr ce afield
intensity signal when|nofseaild tiransm ftihg |4/ ot-rel @y sai d
transmtter; = 4an i&erfere ce Hetectip ortlom:dennected to said
receiver for detectiﬁé pil &sdnce or| absente of/4 it erfbdence wave on said
radi o signal wth retefen¢g fo : \\ 2 < 20
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dGidnfield. infensity signal, said |nterferen0f

an interference detection si gnal ; a

to said transmt w ﬁul"elmuﬂmmmecel ver for orfpar i ng, as a lloqdp- back
test, said dat trapgm ssi o iggglst Emgdtce a .
conparison resutt” signdl ; an out put or} connected

to said interference detectlon portlon and sd 'tijon and
alternately supplied with said interference detection signal ard .
conparison result signal for validating said conparison result signal when
sai d i nt erWBATNIS CGBRIMEDOIIS:signal indicates that no interference wave is’
detected "and for invalidating said conparison result signal when said

i nterference det ecli-onAsirgddio ileiprdack ttest imethodt fofeacnadimave is

det ect ed. 13. A radio | oop-back test systemfor a radio
‘appar at us aBParatusdcemprigingla tyananitker Eobobranenritting sarried out
for a first time period and_said detection of the interference wave

carried outi¥gt §ad§-80(§|5r§nﬁlr’ré-'béﬁﬁﬁf’%% teRateanampselienceignad nunber

of -tines. radi o |,00p-back test.s r a.radio

appar at us 32dc?aFﬁ§8ivﬁ' ﬁﬁﬂ?ﬁ?e %H§1§53?P¢0 %agﬁcﬁ 9RaLi tPudging
portion 'UB@&&Q@EGE %eceﬁ%ﬁ%éxgignéfﬂ said method comprising the

steps of:

carrying out a loop-back tes£ with reference to
said transmission and said reception signals by making
said transmitter transmit said first radio signal;
detecting presence and absence of an 1nterference
.on said second radio signal by ;he use of said reception
signal by inhibiting said transmitter to transmit said
first radio signal; and
- Judging in response to said presence and said
absence of the interference about whether or not said
loop;back test has a result available. | |
| 2. A radio ioopfback test method as claimed in
claim.l,_further'comprising the Step of_aiternately.
repeating the ca;rying out and the detecting steps.
'_3. A radio ioop—back test method as claimed in
‘claim 2, wherein the judging step invalidates said result
of the looﬁ—back test in each of the carfying out éteps
when said presence of the interference is detected in at
| leaét one of the detecting steps.
4. A radio loop-back test method as claimed in

~claim 2, wherein, when said presence of the interference



resalts when the Tnterference wave is detected. 15. EEMEMENT SHEET
| oop- back test s apparatus as clained in I m 13,
wherein said | oomllmlullrl"@ulmﬁ"ﬁl ng -portion invalidates a ef 7r SER=1838
nunber 219 . of preceding andl succeedi ng

| oop- back test resul ts when the interference wave is detectd.

10. . A radio loop-back test system as claimed in claim O, further
comprising reception control means connected to said receiver for controlling said
receiver to intcrmittehtly receive said second radio signal at a second predetermined

time interval.

. 11. A radio loop-back test system as claim in claim 9, wherein when said

. transmitter transmits said first radio signal, said receiver produces a data s1gna1
representative of a datum as said receptlon signal, and when said transmitter does not
transmit said first radio s1gnal,_ a field intensity signal representative of a reception field
intensity, wherein said comparing portion is :responsi've to said data signal as said
reception signal, said interference detection portion is responsive to said field intensity

. signal as said reception signal.

t 12. A radio loop-back -i:est system for a radio apparatus, comprising:
a transmitter for transmitting a radio signal corresponding to a transmission
signal; |
a receiver for receiving said radio signal, to produce a data signal when said
transmitting is performed by said transmitter and to produce a field intensity signal
when no said transmitting is performéd by said transmitter;
an interference detection portibn connected to said receiver for detecting

presence or absence of an interference wave on said radio signal with reference to



