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Fli RSTRENGTH DETECTI NG APPARATUS & METHOD : BAGH&i@ND
OF THE I NVENTION. (Field of the Invention) The present invention
general [y relates to a field strength detecting apparatus for detecting
field strength (intensity) of a signal received froma nobile radio signa
channel. More specifically, the:present invention is directed to a field
strength detecting apparatus operable only in a frequency range all ocated
to nmobil e conmuni cati on systens, and

— FIELD STRENGTH DETECTING APPARATUS & METHOD

BACKGROUND OF THE INVENTION

' (Field of the Invention)
} | The present invéntion generally relates to a field
P - .  strength detecting apparatus for detecting field strengﬁh
| (inte@sity) of a signél received.from a mobile radio signal
channél. More specifically; ‘the present invention is directed
to a field strength detecting apparatus oﬁerable-only in a.

' frequenéy range allocated'to mobile communication systems, and
capable of correctihg freduenéy deviation contained in a field
stfength value detected from é mobile radib signal of a mobile
radio receiver. '

(Deécriptibn'of.the Related Art)

As the frequency range'of the radio waves used in the
mobile communications, typically known as the automobile
telephone, two frequené& baﬁds of, for instance, 800 MHz and
1.5 GHz are allocated. Approximately 300 radio channels are
set within the bandwidth of about 20 MHz of the respective
frequency ranges. On the other hand, the field strength
(intensity) peasuring apparatuses capable of measuring the
field strength of the radio communication waves are
‘commercially availgble. These commercially available field-
strength measuring apparatuses may be operated so as to
measure the field strength of the radio signals having the
frequency bands used in the mobile communication field.
However, since these.field'strength méasufing apparatuses may

have general purposes in use, the uniform precision can be
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capabl e of correcting frequency deviation contained in a field strength
val ue detected froma nobile radio signal of a nobile radio receiver
(Description of the Related Art) As the frequency range of the radio
waves used in the - nmobile commnications, typically known as the autonobile
t el ephone, two frequency bands of, for instance, 800 MHz_ and 1.5 GHz are.
al l ocat ed. Approximately 300 radi o channels are set within the bandw dth
of about 20 MHz of the respective .frequency ranges. On the other hand, the
field strength (intensity) neasuring apparatuses capable of neasuring the
field strength of the radio comunication waves are commercially

avai l abl e. - These commercially available field- _strength neasurjn

appar at uses nmay be26PETEeaved e ride fEsFEY RE™YT el 4° st rreer?ﬁgh’ gﬁhefﬁe
radi o signal s havi ggeidetrbreen erayubanrdappsetusss tdre nebédsarddymadecat i on
field. ' ! .

bulky at high cost. 'Thus, although thesg measuring
apparatuses may be transported by way of automobiles and the
like, théy are not proper for personal portability.

_ Generally speaking, since the field strength measuring
apbaratus designed for the ﬁobile COmmuniéétion maintenance
purposé need not measure the field strength of the radio waves
}3; ' ' in the channels other then the channels allocated to the
. mobile communication frequeﬁcy rahge, if this measuring
apparatus is dedicated only to measure the field strength of
the signals allocated to the mobile communication fregquency
range, ﬁhen the resultant measuring apparatus can be made from
a simpler éircuit arrangement, and also made compact, i.e.,
‘better portabiiity. In Fig. 1, there is shown one
conventional field strength detettiné apparatus used only in
the mobile communication frequency band with the above-
déscribed specific circuit arranéemént. In_this field
strength detecting apparatus, the reception signal 1 in the
channel determined based on the channel designation data 8 .
outpu;ted from the channel designating unit 9 is received by
the signal receiving unit 2. The ouﬁput from the signal
receiving unit 2 ié supplied as field strength information 3
to the field strenéth detecting.unit 4, and the detection
signal derived from the field strength detecting unit 4 is
outputted as the field strength detected value 5 for the
reception signal 1. In this case, the level of the fiéld

strength information 3 corresponds to the field strength-
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However, since these field strength measuring apparatuses may have general
pur poses i n use, the uniform precision can be

REPLACED SHEETS SG achi eved over the w de
frequency-range: As a result, these field strength measuring apparatuses
are necessarily made bul ky at high cost. Thus, although these neasurlng
appar atuses may be transported by way of autonDblles and t he

detected value S in a 1-to-1 cortespondence. For instance,
assuming now that when the level of this field strength
jnformation 3 is 1 V, the detected value 5 is 10 dBy, if the
jevel of the field strength information 3 becomes 2 V, then
the detected value 5 is 20 dByL.

Slnce the fleld strength detected value outputted w1th
respect to the inputted field strength information is
contlnuously converted bv the field strength detectlnc unit of
the conventional field strength detecting’ aoparatus with )
keeping the l—to—l.correspondence, in case that elther the
high frequency amplifier, or the high freqﬁency filter (both
are not shown}, which-coestitute the signal receiving unit,
owns deviation caused by the frequency characterlstlc, when
.the fleld strength 1nformatlon wnlch has been deviated by the
signal receiving unit is converted as the detected voltage,
this detected voltage ie varied in accordance with the
frequency deviation of the signal receiving unit. As a
result, the field strength detected value owns such deviation.
Accordingly, even when a plurality oﬁ the actually measured.
field strength are identical to each other, ae shown in Fig.
.2, the detected values outputted form the field strength
detecting unit 4 own different deviation from each other
depending on its frequency used for the channel. Therefore,
the corfect field strength could not be measured over the
available frequency range in the mobile communication field.

To solve the above-described problems, one solution has
been proposed in Japanese Laid-open Patent Application No. 64-

32538 . (opened in 1989). In this second conventional field
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| i ke, they are not proper for personal portability. General ly

speaki ng,ssince the field strength nmeasuring apparatus designed for the
nobi | e conmuni cati on mai nt enance pur pose need not neasure the field
strength of the radio waves in the channels other then the channels

all ocated to the nobil e comunication frequency range, if this nmeasuring’
apparatus is dedicated only to neasure the field strength of the signals :
allocated to the nobile conmunication frequency range, then the resultant.
measuring apparatus can be nade from a sinpler circuit arrangenent, and
al so made conpact, i.e.,; better portability. In Fig. 1, there is shown one
conventional field strength detecting apparatus used only in the nobile
communi cati on frequékespdshndetdating Repabates, adpieralisy bdEierreney I‘CUI t

arrangenent. In thi éhifa@tgnééfcegg d{%&%&%iéﬂ&négp@:{@%ﬁo 4 BRLLELARS bP

signal 1 in the channel determ ned based on the channel designation data 8
outputted from the birdnass feldiegmat e gmphoyed atsthe cdional ygreaming iegdal

receiving unit 2. The.OULBUL J¢ ALt ARGIEANP craBGEl 4i1Ys UNdrdel fug WRBRLAL

as field strength i nformat |
and the bandpass filters are sequentially switched in response

to the frequencies of the signals transmitted from the
transmission end to obtain ﬁhe-reception results. Based upon
the reception'results, a selection is made of such an optimum
frequency characteristic correcting element for the
transmission fregquency, so that such deviation caused by the -
-frequency characteristic of the signal recéiving unit can be
maintained within a preselected allowable value.

However, the above-explainéd second -conventional field-
strength detecting apparatus owns various drawbacks. For
ins;anc¢{ since the frequency characteristic correction should
be carried out by sending out the testihg signal from the .
transmlsSLOn end every time the fleld strength is measured,
and in addition, the frequency characterlstlc correcting
elements should be selected in accordance with the signal
reception'results; this field strength detecting apparatus
requires the complex ci:cuit arrangement, and also a plurality
of bandpass filters in accordance with the frequency range to
be measureqd, resuiting in a bulky apparatus. This.may impede
portability of the-detecting apparatus. Moreover, the
characteristic correction cannot be performed unless the
signal receiving unit is combined with the siénal transmitting
unit.

SUMMARY OF THE INVENTION
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to the field strength detecting unit 4, and the detection signal derived
fromtheyfield strength detecting unit 4 is outputted as the field strength

detected value 5 for the reception signal 1. 1In this case, the |level of .
“the field strength information 3 corresponds to the field strength
- 2- : detected value 5 in a 1-to-1 correspondence. For

i nstance, assumi-ng now that when the level of this field strength
informatien 3 is 1V, the detected value 5 is 10 dB[err], if the |level of
the field strength information:3 becones 2 V, then the detected value 5 is
20 dB[err].  ...Sipce.the_fielid strength detected value outputted with
. : The preferred embodiments of the present invention have been made in
" an attempt to solve the above—explained problems, and therefore, have as an
object to provide a portable field strength detecting apparatus capable of
correcting frequency characteristics independently of the signal transmissing

unit.

In one aspect th_é invention provides- a method of measuring field
strength in one of a plurality of radio signal frequency channels of a
communication system comprising assigning a correction value to each
frequency channel to compensate for variations in respective receiving
characteristics fdr said channels in a signal receiving unit, receiving the radio
signal in the signal receiving unit, producing a detected field strength value for
the received signal and correcting the detected value by applying thereto the
correction value appropriate to the frequency channel.

In another aspect the invention provides a field strength dete'cting
apparatus for a multi-channel radio communication system comprising a signal
receiving unit for receiving signals in any of a plurality of frequency channels,
means for producing a detected field strength value for a received signal ina -
said cﬁannel, and means for correcting the detected field strength value by
applying thereto a correction value selected from a number thereof accordirig
to the channel in which the signal was received .

More specifically, a field strength detecting apparatué of the present
invention is directed to a field strength detecting apparatus for measuring field
strength of a frequency band allocated to mobile communication. That is, this
field strength detecting apparatus is characterised by comprising: )

a channel_ designating unit for outputting two sets of same channel
information used to designate a channel number corresponding to a frequency
of a radio signal to be received, said two sets of same channel information

- being first channel information and jsecohd channel information;

a sighal receiving unit for inputting therein the first channel information

derived from said channel designating unit to receive a radio signal having a
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respect to the inputted field strength information is continuously
conyerted by the field strength detecting unit of the conventional field
strength detecting apparatus with keeping the 1-to-1 correspondence, in
case that either the high frequency anmplifier, or the high frequency
filter (both are not shown), which constitute the signal feceiving unit,
owns devi ation caused by the frequency characteristic, when the field
strength informati on which has been deviated by the signal receiving unit
is converted as the detected voltage, this detected voltage is varied in

accordance wth the frequency devi ation of the signal ceivin nit a.-
result, ‘the field strerfaHerfy exstespenging o Hﬁnghaé'ﬁg'h"%'?ﬁr ‘qulgﬂ gﬂé@’o?ﬂ?ﬁgﬁy
even when a plurality Qi%aﬁm .rﬁ&hiéﬁédyh sUtgttirig £ field Stremotyievelaf saiddeceivedal
to each other, as shown in 2, etected val ues outputted formthe :
field strength detectldﬁmﬂﬁwﬂa4 own dlfferent devi ation fromeach other ...
depending on its frequency ased sfréﬁgtﬁ B&edtiﬂgﬂlﬁtfor m'ﬁbmngefharem the ffield stremgtic tevel
field strength could not b measu aver I n
the mobile cormmunicati d \%éF‘CF“’ & lo sighal %q”v%@f% 5 s\(?%rI dgeggr@.ﬂgmaﬁ Wéitpit
probl ens,- one sol uti on darsfidhkbstrengthdeves eslaifieldsineagtb sletetted walopieandPat ent

fA:OE: :jcat-| on No. 64- 32538 (op oﬂ'gglohnc&g@%ma’nfhgtQ'c%rré&ﬁﬂ%l&oﬂéé%n{o' St

frequency characterlstlc owned by said signal



- 3- ' strength detecting apparatus, a plurality of “frequency
charactepistic correcting elements and also a plurality of bandpass filters
are enpl oyed at the signal receiving end. Then, both of the frequency
characteristic correcting elements and the bandpass filters are
sequentially switched in response to the frequencies of the signals
transmtted fromthe transm ssion end to obtain the reception results.
Based upon.the reception results, a selection is made of such an optimm
frequency characteristic correcting elenent for the transm ssi-on frequency,
so that such deviation caused by the frequency characteristic of the signal
recei ving unit canr&eeivngt@iteerivhidivhea fpéasticoChbatt alll orvadalde tyadaias
However, the above-expl ai ned second conventi onal fLeId- sfrengt h _det ecting
appar at us  owns Vafq edf%ﬂﬁﬁﬁﬂ??Fl?Qﬂ for entering therein the setond channel

information outputted from said channel designating unit to .
select the.correction value "‘corresponding to said second
channel information, whereby said field strength detected
value derived from said field strength detecting unit is
corrected based on said selected correction value.

The above-described co;rection circuit is further
comprised of:

a correction memory for'storing the channel number
corresponding-to the frequency of the radio éignal within the
frequency band allocated to said mobile communication and said
correction value corresponding'to_Said channel number;

an address designating unit for désignating a read
address of said correction memory based.upon said second
channel information suppiied from said éhannel designating
unit; and. .

an adding circuit for éd&ing the correction value read
from said correction memory to tpe field strength detected
value outputted from said field strength detecting unit;

In accordance with the field strencgth detecting apparatus
with the above-described circuit arrangement, even when'the
signal receiving ﬁnit owﬁs the frequency characteristic, this
frequency charécteristic is pte?iously measured and then the
correction values cofresponding to the respective frequencies
are stored in the correction memory in connection with these
f;equencies. As a result, the frequency characteristic of the

field strength detected value which has been received by the
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I nstance, since the frequency characteristic correction should be carried
out by sending out the testing signal fromthe transm ssion end every tine
the field strength is nmeasured,, and in addition, the frequency
characteristic correcting -elenments should be selected in accordance with
the signal reception results, this field strength detecting apparatus
requires the conplex circuit arrangement, and also a plurality of bandpass
filters in_accordance with the frequency range to be neasured, resulting in
a bul ky apparatus. This may inpede portability of the detecting apparatus.
Mor eover, the characteristic correction cannot be performed unless the

Signal receiving Uil s comlned il 0 4NE.aLe0sny LRSI DO Hykh:
detecting unit can be corrected in such a manner that the same
frequency as the feception'frequency is designated and the
correction value corresponding to this designated frequency is
read out from the correction memory, so that the correct
-field~-strength detected wvalue can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

The present 1nvent10n will be descrlbed in further detall
with reference to the accompanylng drawings, in which:

Fig._l is a schematic block diagram for representing an
arrangement of the conventional field strength detecting”
appa:atus} -

Fig. 2 graphically represents a variation in the field
strength-value detected by the conventional field strength.

.detecting apparafus of Fig. 1, caused by the frequency
characteristic; '

Fig. 3 is a schematic block diagram for showing an
arrangement of a fieldlstrength detecﬁing_apparatus according
to.an embodiment of the present in&ention;

Fig. 4 represents a relationship between a correcﬁioni
value and a'signal_channel-based on a prepafed frequency
characteristiei

- Fig. 5 is a schematic block diagram for indicating an
internal arrangement of the correction ci:cuit employed in the
field strength detecting apparatus Shewn in Fig. 3; and _

Fig. 6 graphically shows a variation in the corrected
field strength value detected from the field strength
detecting apparatus of Fig. 1. ‘
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The preferred enbodi nents of the present invention have been made in an
attenpt to solve the above-expl ai ned probl ens, and therefore, have as an
object to provide a portable field strength detecting apparatus capable of
correcting frequency-characteristics independently of the signal

transm ssing unit. In gne aspect the invention provides a nethod of
measuring field strength in one of a plurality of radio signal frequency
channel s of a communi cati on system conprising assigning a correction val ue
to each frequency channel to conpensate for variations in respective
receiving characteristics for said channels in a signal receiving unit,
receiving the radio. signal in the signal receiving unit, producing a
detected field strengt-h-peahbeed Cb'Esc €pF M€ DY erhiEs PR EPERFED] EBEONTMENTS g t he
det ect ed .val ue by apptglng there ﬁe correction valu pgrqu;ate to the
frequency channel . = Fig Pnlﬁrl%t%?é‘ﬁm%l%’p%ahflﬁe a9 aR Y %n provideY i fiel d
strength detecti NG ;20RG&MNSoF 04 Bl §¢r&i@aﬁneinﬁeadim)cmamml on system
conprising a-signal receiving unjt for rece|V| s in. a

plurality of frequieReyattraniersdingeAsat %‘edélfsﬁ?’%lf‘ 8%3‘”'

strength val ue forpash6ef] ¥eUnStdN@hat Nexe %aing ﬁf@&@ﬁée rihdrARARRcEArin
correcting the det ect ed field strength val ue by appl thereto a

correction value Fdgect etilfr ben eradenBeras Hépresffacds b‘? g othe1§2BRatel in
whi ch the 'signal . Vﬁﬁu;gfedl\é%qlt units oMOF® SBECGIAd eabldford hbab@ishiengish
detecting apparatus of 4ihe present invention s directed to a field
strengt h -det ecti ng:h&ppaf aitrlssma@r! lrlre&barmﬁflﬁ@?‘ﬂ‘-%lt r efRft ﬁlﬁ%da“frreéﬁﬁ‘%ncy
band al located to JmBL BHHPA:SPSI bQRs Shat al §1mltlak-$c{f&|ld StF=28ehént

det ecting appar at us |s C aracterlsed by conpri si ng a channe

desi gnating unit fadetotiewhenngl tdesigesting uaiked @HBHH&?S the oThe&Prbn used
to designate a changel. (UHehaEOd RBPONSTNIGnbD Aodeh PUUPRAN DS, Sof Bhfhre
signal to be receive said two sets of same channel infornation bei ng
first channel inf okttt afdFs@cdnd Bhdiferenhisrsult Grrangementyof YhHg
recel ving unit [ OlogkBBULL] QEIPLDSNE) Dot Bbcd bl shaneslsditasemi 90 derived

fromsaid channel desig unit to receive a radio signal having a
' 1nd1cat1ng whlch channel is designated is furnished from this

channel designating unit 9 to a correction circuit 6 (will be

| discussed latef). Furthermoré, a detectéd value 5 outpﬁtted o
from the field strength"dete¢ting unit 4 is supplied to this
correction circuit 6 which corrects the detected value 5 based
on the channel infbrmation 10 to produce a_corrected detection
value 7. Then, the frequency characteristic is corrected énd
this correcﬁed detection value 7 is outputted.

In the field strength detecting épparatus with the above-
described arrangeﬁent, a reception signal 1 having such a
frequency determinéd by ﬁhe channel designaﬁing.data 8 derived
from the channel designating unit 9 is received by the signal
receiving unit 2. Then,_the field strength information 3
outputted form this 51gnal receiving unlt 2 is supplied to the

field strength detecting unit 4 so as to obtaln the field



- 5- frequency corresponding to the channel nunber desi gnated
by said fixrst channel information, thereby outputting a field strength

| evel of said received radio signal; - a field strength detecting unit
for inputting therein the field strength level of said received radio
signal derived fromsaid signal receiving unit to output said field
strength level as a field strength detected value; and - a cofrection
circuit containing a correction value used to correct frequency
characteristic owed by said signal

strength detected value 5. It should be understood that this
detected value S owns such a frequency characteristic as shown .
in Fig. 2 referred ih the prior art, and therefore cannot
constitute a desirable correct field-strength detected value.
Therefore, this detected value 5 is supplied to the correction
circuit 6. The correction circuit 6 corrects this detected
value 5 with respect to each of preselected channel ranges |
based Gpon the channel information 10 supplied from the
channel.designating unit 9 by ﬁsing correction values as
represented in Fig. 4. ' |

It should be understood that this correction value can be
determined by that the frequency characteristic owned.by the
signal receiving unit 2 is previously measured, and based on
this measured frequeﬁéy characteristic, this correction value
is defined in connection with the signal channels used in the
mobile communication wheré-the field strength should be '
measured by the field strength detecting appératus according
to the pfesent invention. _ -

On the other hand, as shown in Fig. 5, the correction -
circuit 6 i§.arrangéd by a correction unit 13 and an adder 11.
This correction unit 13 is constructed of an address
designating unit 130 and a correction memory 131 for
previously storing correction values in correspondence with
the channel number§ *0” to 300", and the address as
illustrated in Fig.-4. The correction by this.correction
circuit 6 is performed as follows: That is, the channel
information 10 supplied from' the channél designating unit 9 is

supplied to the address designating unit 130 of the correction
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unit:67_so tpat a correcting value 12 corresponding to the

c hannel number is read out and then is supplied to -the adder
11. Thé adder 11 adds . this correcting value 12_;0 the
detected value 5 supplied from the field strength detecting
unit 4, thereby performing the desired-correction.

In accordance with the field strength detecting apparatus
with ;he ébove—described circuit arrangement, since the above-
describéd correction circuit 6 is employed, such a corrected
detection value as shown in Fig. 6 may be produced even when
the deﬁected value 5 from the field strength detecting unit 4
contains the freqﬁency deviation, as previously explained in
the prior art detécting apparatus with reference to Ehe
frequency characteristic curve of Fig. 2. In other words,
this cotrected detection value reflects a very correct field
strength value. In this embodiment, in order to reduce this

deviation'within +1[dB] to -1(dB], the entire frequency range

“is subdivided into six channel regions, and then the

corfecting values 12 are propérly allocated to these six
channel regions (see Fig. 4). As apparent from Fig. &4, &
large numbgr of channels are set into one channel region whose
frequency'gharactéristic is substantially flat, whereas &
small number of channels are set into another channel region
whose frequency characteristic deviation is large. As a

consequence, a total number of channels which are handled as
one chammel region may be reduced in order to obtain more

precise measurément values, as compared with those of Fig. 4.
It should be noted that since the graphic representation of

Fig. 6 is more or less exaggerated, -the deviation is expressed
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receiving unit within the frequency band allocated to said nobile

communi cation, for entering therein the second channel information
outputted fromsaid channel designating unit to select the correction

val ue corresponding to said second channel information, whereby said field
strength detected value derived fromsaid field strength detecting unit is
corrected based on said selected correction val ue. The
above-described correction circuit is further conprised of: a
correction nenory for storing the channel nunber corresponding to the

frequency of the radio signal within the
in large sizes.

As previously explained, since the field strength
detecting apparatus according to the present invention is
ccmprised with the memory for.previously storing the
correcting values used to correct the detected.field strengths
aha the correcting circuit for adding the data (correcting
value) read from this memory to thé measurement valﬁe so és to
perform the deviation correction, the deviétion depending on

tthe*frequency characteriétic is corrected based on the
correcting value, so that such-a field strength detected value
with déviation reduced within.a predetermined value can be

~obtained. Furthermore, since the field strength detecting
apparatus is designed to measure the field strength only ;n
the'radio signals used in the mobile communication range, this
field strength detecting apparatus need not have a flat
frequency characteristic over a wide range;“ As a consequence,
.this detecting praratus can be made compact, i.e}, can own
better portability. 1In addition, as the correcting values
read from the memory are dcrived bésed on the reception
channel information designated to the signal receiving uhit,
the deviation corrections can be immediately performed in
synchronism witﬁ the receiVed'signal channel.

Although the present invention has been fully described
by way of the preferred embodiﬁents thereof with reference to
the accompanying drawings, vérious changes and modifications
will be apparent to whose having skill in this field.
Therefore, unless these changes and modifications otherwise

depart from the scope of the present'invention, they should be
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frequency -band al |l ocated to said nobil e comunication and said correction
val ue corresponding to said channel nunber; -an address designating
unit for designating a read .address of said correction nmenory based upon
sai d second channel information supplied from saird channel designating

uni t; and an adding circuit for adding the correction val ue read
fromsaid correction nmenory to the field strength detected value out put ted
fromsaid field strength detecting unit. In accordance with the field

strength detecti ng apparatus wth the above-described circuit arrangement,
even when the signal receiving unit owns the frequency characteristic,
this frequency charact etdnsyed assingludagithereiny neasured and then the -

correction:val ues correspondigggh ?éatarbengctage@m tHf@s;Béd?ﬁHﬁﬁC(mﬁ%h @fﬁ.&k@é@%e
in the correction nmegnofry in connection with t %euenm es.

result, t he fr equency Cﬂql@a anq/es showgsinithe drawmgs may incorporated in the invention
independently of other disclosed and/or illustrated features.

. The appended abstract as filed herewith is included in the specification
by reference.
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field st rengt h detected

val ue whi ch has been received by the

-7- - si gnal -receiving unit. and detected by the field
strength detecting unit can be corrected in such a manner that the sane

frequency. frequency I's designated and the correction
val ue cor L“iﬁ mg s designated frequency is read out fromthe
the correct field-strength detected val ue can

correctlo
be obtalned

CLAIMS:

1. Amethod of measuring field strength in one of a plurality of radio signal
frequency channels of a i:ommunication system comprising assigning a
correction value to each frequency channel to compensate for variations in
respective receiving characteristics for said channels in a signal receiving unit,
receiving the radio signal in the signal receiving unit, producing a detected ﬁeld_ _
étrength value for the received signal and correcting the detected value by
applying thereto the correction value appropriate to the frequency channel.

2, A field strength detecting apparatus for a multi-channel radio
communication system comprising a signal receiving unit for receivihg signals
in any of a plurality of frequency channels, means.for producing a detected field
strength value for a received signal in a said channel, and means for correcting
the detected field strength value by applying thereto a correction value selected
from a number thereof according to the channel in which the sngnal was

received .

Been Replaced - .
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BRI EF DESCR” H“ W NGS The present invention wll be

deseri bed with reference to the acconpanying draw ngs,

i n which: Fi g. 1 i's a schematic bl ock di agram for representing an
arrangenent of the conventional field strengt h&det ecting appa{ ﬁt usI

Fi 2 graphigal |y repgesent A ren val ue
de'?ect eg bs t he cgnveg%| ong' g%?lea/%tg?%%ﬁptdﬁ@e%e?g{és%g azfptsag% 0S8 AY. 1,
caused by the?fredidehéystrengracafes §re¢quency bandjadlogatied foskthmetalec bl ock

di agram for show ng Ak aRoempti9fnp field strength detecting apparatus
according to an enbmgugmrrer?t o? t he ;Jf)reréent i nventi on; . Fig. 4 _
represents a fel ati ons¢1|qbabeeheiﬁ$lan@m@mbrrforvatlt;@n‘emdgatvm geas ahannel

based on a prepar esg.m% %nyln&%ggféne ru's%&' £ de51gnate céaﬂnselanu.r(nzbheernat e

bl ock di agram f or | ca

6 »orrespondlng to a frequency of a radio_signal to be received,

7 said two sets of same channel information being first channel

8 information and second channel information;

9 a signal receiving unit for inputting therein the first
10 channel information derived from said channel designatin§ unit
11 to receive a radio signal having a frequency corresponding to
12 Lne channel number de51gnated by said first channel
13 information, thereby outputting a field strength level of said
14 received radio signal; ~ _

15 a field strength detecting unit for inputting therein the
is field strength level of said received radio signal derived

17 from said signal receiving unit to output said field strength
i8 level as a field streﬁgth detected value; and

19 a correction circuit containing a correction value used
20 to correct a frequency characteristic 6wned by said signal

21 receiving unit within the frequency band allocated to said

22 mobile communication, for entering therein the second channel
23 information outputted from said chaﬁnel designating unit to .
24 select the correctioﬁmvalué corres§¢nding to said second

25 channel information, whereby said field strength detected

26 value derived from éaid field strength detecting unit is

27  corrected based on said selected correction value.

" =15~
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I nternal arrangenent of the correction circuit enployed in the field
strengt:h, det ecti ng apparatus shown in Fig. 3; and Fig. 6 graphically
shows agvar|at|on |n the corrected field strength val ue detected fromthe

field st apparatus of Fig. 1.
8- l "m ”’, U’ ,i DETAI LED DESCRI PTI ON OF THE -PREFERRED
ENBCDINE Is a schematic block diagram for indicating an

arrangement of a f|eI strength (intensity) detectlng

4. A field strength detecting apparatus as claimed in

claim 1 wherein: . . -

said correction circuit is further comprised of:

[1-N w N (=

a correction memory for storing the channel number

corresponding to the frequency of the radio signal within the

wm

()]

frequency band allocated to said mobile communication and said

correction value corresponding to said channel number;

@

an address designating unit for designating a read

aadress of said correction memory based upon said second

\0

channel information supplied from said channel de51gnae1ng

-
o

1=
j=2

unit; and

an adding circuit for adding the correction value read

=

from said correction memory to the field strength detected

|—\
[1=3 w Do

value outputted from said field strength detecting unit.

(=)

5. A field strength detecting method or apparatus substantially
as herein described with reference to Figures 3 to 6 of the accompenying
rawings.

Has Been Replaced
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apparatus according to an enbodi ment of the present invention. It should
be npted that the sane reference nunerals shown in Fig. 1 will be enployed
as those for indicating the same or simlar circuit units of Fig. 3, and
therefore no explanations thereof are made in the specification. The
field strength detecting apparatus owns such a simlar circuit arrangenent
that the channel designating unit 9 supplies the channel designating data
8 to the signal receiving unit 2, as conpared wth that of Fig. 1. A
different circuit arrangenent of this detecting apparatus is such that
channel information 10 indicating which channel is. designated is furnished

fromthis channel designating unit 9 to a correction circuit 6 (wll be
di scussed later). Furthernore, a detected %J D;%éLqul ted fromthe field
strength detecting unit 4 is supprTeu Ss——correctron circuit 6 which

corrects the detectedavalsm stbaseth d@Be&d‘hengQﬁzmltusrﬁS)mmemIfEth@ld

produce a corrected detection
strength of a frequency range allocated to a mobile
communication, and to correct a frequency characteriseic owned
by a signal receiving unit by employing a simple circuit
arrangement, thereby obtaining a correct field-strength
detecting value. A channel designatihg unit supplies channel
information for desigﬁating 2 channel number corresppndihé to
a frequency of a radio signal which should be received by the .
field strength detecting apparatus to a signal receiving unit
and a correction circuit. The signal receiving uhit receives
a2 radio signal having a frecuen cy corresponding to the cha*me1
number designated by the channel designating unit. A field
strength level of the received radio signal outDu ted from the
signal receiving unit is supp ec to the :leld strengeh
detecting unit so as to obtain a field strength detected
value. This field strength detected wvalue-still contains the
frequency characteristic owned by the signal receiving unit,
and is supplied to the correetion circuit. The correction
unit inciudes a previously measured and calculated correction
Qalue which is used to.correct the frequency characteristic of
the signal receiving unit. Then, the channel information
derived from the channel designating unit is entered into this
correction circuit to select a §foper correction value
corresponding to the entered channel information. The
selected correction value is added to the field strength
detected value derived from the field strength detecting unit
for correction purposes. -
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vaktemvg Then, the frequency characteristic is corrected and this -
corrected detectlon value 7 is outputted. In the field strength
detecting apparatus with the above- deseri bed arrangenent, a reception
signal- 1 having such a frequency determ ned by the channel designating
data 8 derived fromthe channel designating unit 9 is received by the
si gnal receiving unit 2. Then, the field strength information 3
outputted formthis signal receiving unit 2 is supplied to the field
strength detecting unit 4 so as to obtain the field '
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sirength detected value 5. It should be understood that this detected
val ue 5 owns such a frequency characteristic as shown in Fig. 2 referred
in the prior art, and therefore cannot constitute a desirable correct
field-strength detected value. Therefore, this detected-value 5 is
supplied to the correction circuit 6. The correction circuit 6 corrects
this detected value 5 with respect to each of presel ected channel ranges
based upon the channel information 10 supplied fromthe channel
designating unit 9-by using correctioh values as represented in Fig. 4.
It shoul d be understood that this correction.value can be determ ned by
that the frequency characteristic owned by the signal receiving unit 2 is
previ ously neasured, and based on this neasured frequency characteristic,
this correction value is defined in connection with the signal channels
used in-the  npbileg communication where the field strength should be
nmeasur ed by t fiebd strength detecting appar at us accordi ng
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t o t-he.present invention. On the other hand, as shown in Fig. 5, the
correction <circuit 6 is arranged by a correction unit 13 and an adder 11.
This correction unit 13 is constructed of an address designating unit 130
and a correction nmenory 131 for previously storing correction values in
correspondence.with the channel nunbers "0" to "1300", and the address as
illustrated in Fig. 4. The correction by this correction circuit 6 1is
performed as follows: That is, the channel information 10. supplied from

t he channel designating uni t 9 is stupplied to the address designating uni t-
130  of the correction
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unit..6, so that a correcti.ng value 12 corresponding to the Channel nunber
is mead qQut and then is supplied to'the adder 11. The adder 11 adds this
correcting value 12 to the detected value 5 supplied fromthe field
strength detecting unit 4, thereby performng the desired correction.

I n_accordance with the field strength detecting apparatus wth the
above-described circuit arrangenent, since the above- described correction
citcuit 6 is enployed, such a corrected detection value as shown in Fig. 6
mey be produced even when the detected vdBue 5 fromthe field strength-
detecting unit 4 contains the frequency deviation, as previously explained
in the anéT arﬁ detecting apparatus with reference to the freauency
characteristi curve of Fig. 2. In other words, this corrected detection
value reflects a very correct field strength value. In this enbodinent, in
order to reduce this : -
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deviation within 1[dB]-to -1[dB], the entire frequency range is subdivided
inte six channel regions, and then the -correcting values 12 are properly
allocated to these six channel regions (see Fig. 4). As apparent from Fig.
4, a |arge nunber of channels are set into one channel region whose
frequency characteristic is substantially fltat, whereas a small nunber of
chfannel s are set into another channel region whose frequency
cRaracteristic déﬁgatﬁ@n is large. As a consgquence, a total nunber of
channel s whi ch are”handl ed.as one channel- 4 gion may be reduced in order
to obtain nore precise nmeasurenent val ues, as conpared with those of Fig.

4. It should be noted that S|Q$@~ﬂhﬁybraph|c §§E§ sentatlon of Fig. 6 1is

nmore or | ess exaggerated, 2 heidewathord: i s ex sed
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in|arge sizes. As previously explained, since the field strength
detecting apparatus according to the present invention is conprised with

- the nenory for previously storing the correcting values used to correct the
detected.field strengths and the correcting circuit for adding the data.
(correcting value) read fromthis nenory to the nmeasurenment value so as to
performthe deviation correction, the deviation depending on the frequency
cRaracteristic is corrected based on the c#Brecting value, so that such a
ffel d strength dftect€d val ue with deviation reduced within a predeterm ned
val ue can be obtaimed. Furthernore, since the field strength detecting
apparatus is designed to neasure the field strength only in the radio
signals used in the nobile connunicationér tihis field strength
detecting apparatus need not have a flap”frgguercy characteristic over a

wi de range. As a consequence, this detecting apparatus can be nade
conpact, i.e., can own Rhetter portability. In addition,|as the correcting
val ues read froptthd menory are i AWe recepti onophieadel

i nformation desjgpat %? i gnal pHeket Vi Ng uRtHt—the—dgvP gldiadtson
corrections can be i diately } hr oni s mﬁsh t Y& u<ecei ved
si gnal channel . Al tthough the presen ntion has| béen fully

described by way of the |preferried_eumedi nents |t Her,gof wth reference to the
acconpanyi ng draw ngs, Jari ous [chahlyes| an di fI gatrddns '
destqnat- :: untC
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will be.appar en{—t—e—xl\hese_haui_ng_ski'l_l inthis field. Therefore, Miiedd -

| “These changes an thervm' se depart fromthe scope of the
present inventi "(m LL _ _ -12-
construed. as incl emel §. * Eggh feature disclosed in this

specification. (which termincludes the clains) and/or shown in the draw ngs
' | orated in the invention i ndependently of other disclosed -

may be inc
~and/or ill M?ﬁ%@%?ures The appended abstract as fil ed herew th
is included in the specification by reference o _

1. A field strength detecting apparalus for mcasunng ﬁeld strength of a frequency
band allocated to a mobile communication, comprising:

a channel designating unit for outputting two sets of same channel information
used to designate a channel number corresponding to a frequency of a radio signal to
be received, said two sets of same channel information being first channel information
and second channel information; - _

& signal receiving unit for inputting therein the first channel information derived
from saiH channel designating unit to receive a radio signal having 2 frequency
corresponding to the channel nﬁmber designated by said first channel infonnation, -
thercby outputting a field strength level of said received radio signal;
| a field strength detecting unit for inpuiting therein (he field strength Jevel of said
received radio signal derived from said signal receiving unit to output said field
strength level as a field strength detected value; and

a correction circuit containing a plurality of correction values, which are
allocated to a plurality of channel regions based on frequency characteristics
deviation, used to correct a frequency characteristic owned by éaid signal recciving
unit within the frequency band allocated to said mobile communication, for entering
therein the sccond channel information outputted from said channel designating unit
to select the correction value corresponding to said second channel information,

W, ' whereby said field strength detected value from said field strength detecting uuit is

corrected based on said selected correction value.
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14 Wat, i : Afield strength detecting apparatus for

measuring ”m"r wat. a frequency band allocated to a nobile
conmuni cat mmvmﬂm Hfi a channel designating unit for outputting
‘two sets of *safre ichannel  kTif:or mati on used to designate a channel nunber
correspondi-ng to a frequency of a r adi of ignal to be received, said two
sets of sane channel information being first channel information and second
channel infornpgion;A filed stxgrgth etstiedtigampraretusnpst cilagmededni n t he
first chann;l.in oryjation derived fromsaid channel designating unit to
recei ve a ragt8 iﬁh%feﬁ%ving a freqlency corrésponding to the channel
nunber desi gnat gd; BYeséeididlc GRANNL!id HR IR @Bmpiigeabygeut putting a
field strength | evel of said received radio signal; ‘a field strength
detecting unit &ocornguticomgnenmaneifion letdrimod ther ehghinelenuimbet sai d

recei ved radi o signal derived fromsaid signal recgeiving upit to,output

sai d fi el dSSFFerRRRAing cto dhey frqquenay ﬁ#ﬁdéﬁé&?e&lgﬁPEewléhan the 5.

correctionggi i , i al j_t. f.cQLr i . , i ,are
cortect ngELLGukly SONAT P B WPl Rlouor BRRHRIILYES: ol S:8"
charact eri gbreécteyn ayaNie ¢tx¥bdrordinLtlo 3afigeenanarlchampeeri stic owned
by said signal receiving unit within the frequency band allocated to said

nmobi | e communi cariakdréss deaiamatynchemditn folre descgnatihanaeker@f or nati on
outputted from sai d.channel designating unit to.select the correction val ue
correspond?ﬂér?%§s%ﬁcF cﬁﬂf%ﬁﬁﬁ%ﬂﬁ q%%QEPhéF§8ﬁ,uRﬁgr§5§ s8FE°Ffel d
strength dehggbdéfl M diendt AR SRighifiled Qr%hr%EQicﬁﬁhﬁﬁl'Hﬂsﬁﬁhﬁtiﬁg -

corrected based on said selected correction val ue.
\_/ unit; and

an adding circuit for adding the correction value read
from said correction memory to the field strength detected

value outputted from said field strength detecting unit,




15 .. 2. Afiled strength detecting apparatus as clained in claiml
wher ei n: said correction circuit is further conprised of: - a
correction nenory for storing the channel nunber corresponding to.the
frequency of the radio signal within the frequency band allocated to said
nobi | e communi cation-and said correction value- corresponding to said

channel nunber; an address designajgng unit for designating a read
address of said correction nmenory based upon said second channel
i nformati on supplied from said channel designating unit; ‘and an

adding eircuit for adding the correction value read from said correction
“menory to the field strength detected val ue outputted from sald field
strength detectlng uni t

FIELD STRENGTH DETECTING APPARATUS AND METHOD
ABSTRACT

A field strength detecting apparatus for measuring the field strength of 2

frequency range allocated to 2’ mobile communication and for correcting the measured
\_ field strength. The field strength detecting apparatus consists of a signal receiving ﬁnit

(2) for xeceiﬁing a reception signal (1) having such a frequency determined by the
channel designating date (8) derived from the channel designating unit (9). The
apparatus also consists of a field strength detecting unit (4) for measuring the field
strength of the reception signal (1). The apparatus further consists of a correction circuit
(6) for corret:tihg the measured field strength value (5) in response to the channe!
designated data (10) received from the channel designated uvnit (9).

Fig. 3.




