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RADIO COMMUNICATION APPARATUS CAPABLE OF PRODUCING 

AN ANNOUNCE WITH A REDUCED ERROR 

Background of the Invention: 
........ 

This invention relates to a radio communication 

apparatus for carrying out communication by the use of a 

radio signal. The radio communication apparatus may be a 

radio paging receiver,·· a transceiver, or the like 

although description will be mainly directed to the radio 

paging receiver. 

Various conventional signals qan be used as the 

radio signal in the radio paging receiver. One of the 

conventional signals includes.a POCSAG (Post Office Code 

Standardisation Advisory Group) code as proposed by the 

British Post Office. The POCSAG code consists of a 

preamble signal and a plurality of batches which follow 

the preamble signal. 

A conventional radio paging receiver includes a 

memory, a receiving unit, an announcing unit, and a 
.· 

control unit. The memory unit·i$ for memorizing an 

identification number specific to the radio paging 
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receiver. The receiving unit is for receiving the radio 

signal to produce a received signal which will be 

described in the following. The announcing unit is for 

··.-announcing an announce to. inform a user of the paging 

receiver of reception of the radio signal. The control 

unit is for controlling the announcing unit in accordance 

with the received signal with reference made to the 

identification number. 

The received signal carries an intermittent 

succession of frames each of which comprises a first and 

a second codeword. Each of the first and the second 

codewords includes a call number and is supplied with a 

signal condition. 

It will be assumed that the signal condition 

becomes worse when one of the codewords is influenced by 

noise and others. In this case, the announce may be an 

erroneous one. This is because the control unit carries 

out comparison between the identif·ication number and the 

call number received within a predetermined error range 

and controls the announcing unit in accordance with a 

result of the comparison. Each codeword may be received 

within the predetermined error range even when the signal 

condition is appreciably unfavorable. 

Summary of the Invention: 

It is therefore an object of the present 

invention to provide a radio communication apparatus 

which is capable of producing an announce with a reduced 

error. 
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Other objects of this invention will become 

clear as the description proceeds. 

According to this invention, there is provided 

a radio communication apparatus including a memory for 

memorizing an identification number specific to the 

·apparatus, receiving means for receiving a radio signal 

to produce a received signal, announcing means for 

announcing an announce, and control means for controlling 

the announcing means in accordance with the 

identification number and the received signal. The 

received signal carries an intermittent succession of 
-::.-·: .. 

frames which are assigned to the radio communication 

apparatus and each of which comprises a first and a 

second codeword. Each of the first and the second 

codewords includes a call number and is received with a 

signal condition. The control means comprises first 

control signal producing, second control signal 

producing, and announce signal producing means. The 

first control signal producing means is connected to the 

- receiving means and the memory and is for producing a 

first control signal in accordance with the 

identification number, the call number of the first 

codeword, and the signal condition of the second 

codeword. The second control signal producing means is 

connected to the receiving means and the memory and is 

for producing a second control signal in accordance with 

the identification number, the call number of ·the second 

codeword, and the signal condition of the first codeword. 
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The announce signal producing means is connected to the 

first control signal producing, the second control signal 

producing, and. the announcing means and is for producing 

an announce signal in accordance with the first and the 

second control sig~als to make the announcing means 

announce the announce in compliance with the announce 

signal. 

Brief Description of the Drawing: 

Fig. 1 is a block diagram of a radio· 

communication apparatus according to a first embodiment 

of this invention; 

Fig. 2 is a signal format for use in describing 

operation of the radio communication apparatus 

illustrated in Fig. l; 

Fig. 3 is a block diagram of a control part 

included ih the radio communication apparatus illustrated 

in Fig. l; and 

Fig. 4 is a block diagram of a control pa·rt 

included in a radio communication apparatus according to 

a second embodiment of this invention. 

Description of the Preferred Embodiment: 

Referring to Fig. 1, a radio communication 

apparatus according to a first embodiment of this 

invention is a radio paging receiver 10 and is for 

carrying out communication with other radio paging 

receivers (not illustrated) by t~e use of a radio signal 

including a POCSAG code which is described before. The 

other radio paging receivers are similar in structure and 
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in operation to the radio paging receiver 10. 

The radio paging receiver 10 comprises an 

antenna 11 for receiving the radio signal and is 

connected to a battery (not illustrated) whicl)._ is for 

supplying electric power to the paging receiver 10 •. The 

radio signal is picked up by the antenna 11 and supplied 

to a radio part 12. When activated by the electric power 

supplied from the battery under operation of a power 

switch 13 in the manner which will presently be 

described, the radio part 12 converts or demodulates the 

radio signal into a demodulated signal which will 

hereafter be called a received signal. The received 

signal is supplied to a control part 14. Herein, a 

combination of the antenna 11 and the radio part 12 is 

referred to as a receiving arrangement. The power switch 

13 supplies the electric power to the control part 14 and 

then to the radio part 12. 

An ROM (read-only memory) is connected as a 

memory 15 to the control part 14. The memory 15 is for 

memorizing an identification number specific to the radio 

paging receiver 10. When activated by the electric 

power, the control part 14 cooperates with the memory 15 

in response to the received signal to produce ·an announce 

signal in the manner which will later be described in 

detail •. 

The radio paging receiver 10 further comprises 

a driver part 16, a light emitting unit 17, an oscillator 

18, and a loudspeaker 19 which will be described in the 
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following. 

The driver part 16 is connected to the control 

part 14 and is activated by the electric power. Each of 

the light emitting unit 17, the oscillator 18, and the 

loudspeaker 19 is connected to the driver part 16. The 

driver part 16 cooperates with the control part 14 and 

the oscillator 18 in response to the announce signal to 

make the light emitting unit 17 emits light and to make 

the loudspeaker 19 generate an audible tone~.-~A 

combination of the driver part 16, the light emitting 

unit 17, and the loudspeaker 19 is herein referred to as 

an announcing arrangement which is for announcing an 

announce. 

Turning to Fig. 2, description will be made as 

regards the received signal. The received signal carries 

a preamble signal PA and a plurality of batches Bl~ B2, 

••• which follow the preamble signal PA. The preamble 

signal PA has, for example, an eighteen-codeword length 

when a unit codeword consists of, for example, thirty-two 

bits~ The preamble signal PA is specified by a 

repetition of pulses which are of logic "l" and "O" 

levels. 

Each of the batches Bl, B2, is made of a 

synchronization codeword SC and first and second through 

N-th f rarnes Fl and F2 through FN which follow the 

synchronization codeword SC. As a result, n-th frames Fi 

through FN are an intermittent succession of frames in 

the batches Bl, B2, ••• , where n is a preselected one of 
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1 through N, both inclusive. 

Each n-th frame Fn comprises a first and a 

second codeword. Each of the first and the second 

codewords comprises a call number and is received with a 

signal condition determined while the codeword and the 

consideration is transmitted to the pager recei·yE!r 10 

from the source which_ may be one of the other paging 

·receivers. The call number is presented by a permutation 

of, for example, thirty-two bits. 

Referring to Fig. 3 together with Figs. 1 and 

2, the control part 14 will be described assuming that 

the second frames F2 are preassigned to the radio paging 

receiver 10. The control part 14 comprises a comparing 

circuit 21, a checking circuit 22, a detector 23, and a 

mode switch·24. Each of the comparing and the checking 

circuits 21 and 22 has a busy and an idle mode. The 

detector 23 is connected to the radio part 12 and is 

supplied with the received signal throucj"h a controller 

input terminal 25~ Having detected the synchronization 

signal cs following the preamble signal PA, the detector 

23 produces a detection signal representative of 

detection of the synchronization signal. The mode switch 

24 is connected to the detector 21 and puts the comparing 

and the checking circuits 21 and 22 into the busy mode by 

the detection signal. 

The comparing circuit 21 is connected to the 

radio part 12 and the memory 15 and is for carrying out a 

predetermined comparison operation between the 
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identification number and the received signal within a 

predetermined error range, such as two bits among the 

thirty-two bits. When put into the busy mode, the 

comparing circuit 21 carries out the predetermined 

comparison operation in response to the received signal. 

When put into the idle mode, the comparing circuit 21 

does not carry out the predetermined comparison 

operation. 

Responsive to the first codeword, the comparing 

circuit 21 produces a first local comparison result 

signal representative of a result of the predetermined 

comparison operation.. .~he result will be called a 

particular error and will later be described. In other 

words, the comparing circuit 21 carries out a first local 

comparison between the identification number and the call 

number of the first codeword received within the 

predetermined error range. The comparing circuit 21 will 

be referred to as a first comparator. 

Responsive to the second codeword, the 

comparing circuit 21 produces a second local comparison 

result signal representative of a result of the 

predetermined comparison operation. That is, the 

comparing circuit 21 carries out a second· local 

comparison between the identification number and the call 

number of the second codeword received within the 

predetermined error range. The comparing circuit 21 will 

be ref.erred to as a second comparator. 
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The checking circuit 22 is connected to the 

radio part 12 through the input terminal and is for 

carrying out·a predetermined error check operation on the 

received signal in the manner known in the art. When put 

into the busy mode, the checking circuit 22 carries out 

the predetermined error check operation in ~esponse to 

the received signal. When put into the idle mode, the 

checking circuit 22 does not carry out the predetermined 

error check operation. 

,Responsive to the second codeword, the checking 

circuit 22 produces a first local error check result 

signal representative of a result of the predetermined 

error check operation. The result will be called a 

specific error and will later be described. In other 

words, the checking circuit 22 carries out a first local 

error check on the signal condition of the second 

codeword. The checking circuit 22 will be referred to as 

a first checking circuit. 

Responsive to the first codeword, the checking 

circuit 22 produces a second local error check result 

signal representative of a result of the predetermined 

error check. Namely, the checking circuit 22 carries out 

a second local error check on the signal condition of the 

first codeword. The checking circuit 22 will be referred 

to as a second checking circuit. 

The radio paging receiver 10 further comprises 

a first comparison latch 26, a second comparison latch 

27, a first check latch 28, and a second check latch 29. 
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The first comparison latch 26 is connected to the 

comparing circuit 21 and is for processing the first 

local comparison result signal into a first comparison 

result signal. The first comparison latch 26 will be 

referred to as a first processor. 

The second comparison _latch 27 is connected to 

the comparing circuit 21 and is for processing the second 

local comparison result signal into a second comparison 

result signal. The second comparison latch 27 will be 

referred to as a first processor. 

The first check latch 28 is connected to the 

checking circuit 22 and is for processing the second 

local check result signal into a first check result 

signal. The first check latch 28 will be referred to as 

a second processor. 

The second check latch 29 is connected to the 

checking circuit 22 and is for processing the second 

local check result sitjrial into a second check result 

signal. The second check latch 29 will be referred to as 

a second processor. 

A combination of the comparing circuit 21 and 

the first comparison latch 26 will be referred to as a 

first comparing arrangement which is for carrying out a 

first comparison operation between the identification 

number and the call number of the first codeword. A 

combination of the comparing circuit 21 and the secor.~ 

comparison latch 27 will be referred to as a second 

comparing arrangement which is for carrying out a sec~nc 
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comparison operation between the identification number 

and the call number of the second codeword. A 

combination of the checking circuit 22 and the first 

check latch 28 will be ref erred to as a first checking 

arrangement which is for carrying out a first error check 

on the signal condition of the second codeword. A 

combination of ·the checking circuit 22 and the second 

check latch 29 will be referred to as a second checking 

arrangement which is for carrying out a second error 

check on the signal condition of .the first codeword. 

The radio paging receiver 10 further comprises 

a first local signal producing circuit 31, a second local 

signal producing circuit 32, and an OR gate 33. 

The first local signal producing circuit 31 is 

connected to the first comparison and the first check 

latches 26 and 28 and carries out judgement in accordance 

with the first comparison and the first check result 

signals whether or not the specific error is less than 

the particular error. When the specific error is less 

than the particular error, the first local signal 

producing circuit 31 produces a first local signal. 

Otherwise, the first local signal producing circuit 31 

does not produce the first local signal. A combination 

of the first local .signal producing circuit 31, the first 

comparing arrangement, and the first checking arrangement 

is herein referred to as a first control signal producing 

arrangement which is for producing a first control signal 

as the first local signal. 
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The second local signal producing circuit 32 is 

connected to the second comparison and the second check 

latches 27 and 29 and carries out judgement in accordance 

with the second comparison and the second check result 

signals whether or not the specific error is less than 

the particular error~ When the specific error is less 

than the particular error, the second local signal 

producing circuit 31 produces a second local signal. 

Otherwise, the second lo6al signal producing circuit 31 

does not produce the second local signal. A combination 

of the second _local signal producing circuit 32, the 

second comparing arrangement, and the second checking 

arrangement is hereiri referred to as a second control 

signal prod~cing arrangement which is for producing a 

second control signal as the second local signal. 

The OR circuit 33 is connected to the first and 

the second local signal producing circuits 31 and 32 and 

is for producing the above-mentioned announce signal in 

accordance with the first and the second control signals. 

The announce signal is supplied to the driver part 16 

through a controller output terminal 34. The OR gate 33 

is further connected to the driver part 16 through the 

controller output terminal 34 and serves as an announce 

signal producing arrangement. 

Referring to Fig. 4, description will be made 

as regards the control part 14 (Figs. 1 and 3) included 

as a control part 14' in a radio communication apparatus 

according to a second embodiment of this invention. The 
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control part 14' comprises similar parts designated by 

like reference numerals. 

The control part 14' further comprises a third 

local signal producing circuit 38 and a batch judging 

circuit 39. The third local signal producing circuit 38 

is connected to the comparing and the batch judging 

circuits 21 and 39 and is for producing a third local 

signal in accordance. with the first comparison result 

signal that is supplied from the comparing circuit 21. 

Operation of the batch judging circuit 39 and the third 

local signal producing circuit 38 will be presently 

described. A combination of the comparing and the third 

loca~ signal producing circuits 21 and 38 will be 

referred to as a third.control signal producing 

arrangement which is for producing a third control signal 

as the third local signal. 

Responsive to the third control signal, the OR 

gate 33 produces the announce signal. The announce 

signal is supplied to the driver part 16 through the 

controller output terminal 34. 

Each of the first through the third local 

signal producing circuits 31, 32, and 38 has the busy and 

the idle modes. Whe_n put into the busy mode, the first 

through the third local signal producing circuits 31, 32, 

and 38 can produce the first through the third local 

signals. When put into the idle mode, the first through 
... 

the third local signal producing circuits 31, 32, and.38 ·· 

do not produce the first through the third local signals. 
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The batch judging circuit· 39 is connected to 

the detector 23 through the mode switch 24 and is for 

judging whether or not the detection signal is 

representative of detection of the first batch Bl. When 

the detection signal represents detection of the first 

batch Bl, the batch judging circuit 39 produces a batch 

signal of logic "l". When the detection signal does not 

represent detection of the first batch Bl, the batch 

signal is presented by logic "O". 

The batch judging circuit 39 is further 

connected to the first and the second local signal 

producing circuits 31 and 32 through an inverter 41 and 

to the third local signal producing circui~ 38 directly. 

The inverter 41 is for inverting the logic of the batch 

signal. 

When supplied with the batch signal of the 

logic "l", each of the first through the third local 

signal producing circuits 31 and 32 is put into the busy 

mode. When supplied with the batch signal of the logic 

"O", each of the first through the third local signal 

producing circuits 31 and 32 is put into the idle mode. 

A combination of the batch judging circuit 39 and the 

inverting element 41 will be referred to as a selecting 

arrangement which is for selecting either a combination 

of the first and the second local signal producing 

circuits 31 and 32 or the third local signal producing 

circuit. 3 8 as ·a selected combination or a selected 

circuit. It will be noted that the control part 14' 
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being illustrated is somewhat complicated as compared 

with the control part 14 illustrated with reference to 

Fig. 3. It is, however, unnecessary to carry out the 

first and the second error checks when the third control 

signal producing arrangement ( 21, 38) pro.duces the third 

local signal in response to the first batch Bl. It is 

theref ?re possible to simplify opera~ion of the apparatus 

illustrated with reference to Fig. 1.when the control 

part 14' is substituted for the control part.14. 

While the present invention has thus far been 

described in connection with only a few embodiments 

thereof, it will readily be possible for those skilled in 

the art to put this invention into p:i;:-actice in varfous 

other manners. For example, the predetermined error 

range may be either one bit or more than three bits. 

' . 
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Claims: 

1. A radio communication apparatus including a 

memory for memorizing an identification number specific 

to said apparatus, receiving means for receiving a radio 

signal to produce a received signal, announcing means for 
· .. ·.·. 

announcing an announce, and control means for controlling 

said announcing means in accordance with said 

identification number and s~id received signal, said 

received signal carrying an intermittent succession of 

frames which are preassigned to said apparatus and each 

of which comprises a first and a second codeword, each of 

said first and said second codewords including a call 

number and received with a signal condition, said control 

means comprising: 

first control signal producing means connected to 

said receiving means and said memory for producing a 

first control signal in accordance with said 

identification number, the call number of. said first 

codeword, and the signal condition of said second 

codeword; 

second control signal producing means connected 

to said receiving means and said memory for producing a 

second control signal in accordance with said 

identification number, the call number of said second 

codeword, and the signal condition of said first 

codeword; 
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announce signal producing means connected to said 

first control signal producing, said second control 

signal producing, and said announcing means for producing 

an announce signal in accordance with said first and said 

second control signals to make said announcing means 

announce said announce in compliance with said announce 

signal. 

2. A radio communicat~on apparatus as claimed in 

Claim 1, wherein said first control signal producing 

means comprises: 

first comparing means connected to said receiving 

means and said memory for carrying out a first comparison 

between said identification number and the call number of 

said first codeword to produce a first comparison result 

signal representative of a result of said first 

comparison; 

first checking means connected to·said receiving 

means for carrying out a first error check on the signal 

condition of said second codeword to produce a first 

check result signal representative of a result of said 

first error check; and 

first local signal producing means connected to 

said first comparing and said first checking means for 

producing a first local signal as said first control 

signal in accordance with said first comparison and said 

first check result signals; 
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said second control signal producing means 

comprising: 

second comparing means connected to said 

receiving ~~ans and said memory for carrying out a second . 

comparison between said identification number and the 

call number of said second codeword to produce a second 

comparison result signal representative of a result of 

said second comparison; 

second checking means connected to said receiving 

means for carrying out a second error check on the signal 

condition of said first codeword to produce a second 

check result signal representative of a result of .said 

second error check; and 

second local signal producing means connected to 

said second comparing and said second checking means for 

producing a second local signal as said second control 

signal in accordance with said second comparison and said 

second check result signals. 

3. A radio communication apparatus as claimed in 

Claim 2, wherein said first comparing means comprises: 

a first comparator connected to said receiving 

means and said memory for carrying out a first local 

comparison between said identification number and said 

call number of the first codeword received within a 

predetermined error range to produce a first local 

comparison result signal representative of a result of 

said first local comparison; and 
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a first processor connected to said first 

comparator and said first local signal producing means 

for processing said first local comparison result signal 

into said first comparison result signal. 

4. A radio communication apparatus as claimed in 

Cla.lln 2 or 3, wherein said second comparing means comprises: 

a second comparator connected to said receiving 

means and said memory for carrying out a se.co~d local 

comparison between said identification number and said 

call number of the second codeword received within a 

predetermined error range of the call number of said 

second codeword to produce a second local comparison 

result signal representative of a result of said second 

local comparison; and 

a second processor connected to said second 

eomparator and said second local signal producing means 

for processing said second local comparison result signal 

into said second comparison result signal. 

5. A radio communication apparatus as claimed in 

Claim 2, 3, or 4, wherein said first checking means comprises: 

a first checking circuit connected to said 

receiving means f·or carrying out a first local error 

check on the signal condition of said second codeword to 

produce a first local check result signal representative· 

of a result of said first local error check; and . 

a first prqcessor connected ·to said first 

checking circuit and said first local signal producing 
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means for processing said first local check result signal 

into said first check result signal. 

6. A radio ccmnunicatian apparatus as claimed in any one of Claims 2 

to 5, wherein said second checking means comprises: 

a second checking circuit connected to said 

receiving means for carrying out a second local error 

check on the signal condition of said first codeword to 

produce a second local check result signal.representative 

of a result of said second local error check; and 

a second processor connected to said second 

checking circuit and said second local signal producing 

means for processing said second local check result 

signal into said second check result signal. 

7. A radio ccmnunicatian apparatus as cla.imad in any one of Claims 1 

to 6, said received signal further carrying a preamble. 

·signal representative of reception of said radio signal 

and a synchronization signal following said preamble 

signal, wherein each of said first and said second 

control signal producing means has a busy and an idle 

mode, said apparatus further comprising: 

a detector connected to said receiving means for 

detecting said synchronization signal to produce a 

detection signal representative of detection of said 

synchronization signal; and 

a mode switch connected to said detector, said 

first control signal producing, and ·said second control 

signal producing means for putting said first and said 
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second control signal.producing means into said busy mode 

by said detection signal. 

8. A radio canmunication apparatus as claimed in any one of Claims 1 

to 6, s~id received signal further carrying a preamble 

signal representative of reception. of said radio signal 

and a synchronization signal following said preamble 

signal, wherein each of said first and said second 

control signal producing means has a.busy and an idle 

mode, said apparatus further comprising: 

third control signal producing means connected to 

said receiving and said announce signal producing means 

and said memory for producing a third control signal in 

accordance with said identification number and the call 

number of said first codeword and making said ·announce 

signal producing means produce said announce signal in 

accordance with said third control signal, said first and 

said second control signal producing means having a busy 

and an idle mode in common, said third control signal 

producing means having said busy and said idle modes; 

a detector connected to said receiving means for 

detecting said synchronization signal to produce a 

detection signal representative of detection of said 

synchronization signals; and 

selecting means connected to said detector, said 

first through said third control signal producing means 

for selecting a selected means from a combination of said 

first and said second control signal producing means and 
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said third control signal producing means to put said 

selected means into said busy mode in accordance with 

said detection ·signal and to put the other of ·said 

combination and said th~rd control signal producing means 

into said idle mode. 


