RECEI VI NG DATA I N A PAG NG RECEI VER The present invention relates to the
receiving of data in a paging receiver.-5 Generally, when using a paging
receiver, if a word synchronization code is mssed - for exanple, in an
area of weak field strength or 'due to a fading phenenenon, etc.,
self-calling data cannot be received. Therefore, neasures fo&@‘iﬁ @v@ \.0\
been required. 10 Odinary battery saving circuits are used 1M m z ‘
power consunption by supplying power to an RF (radio frequency) receiver
periodically instead of continuously. 15 POCSAG (Post O fice Code
St andar di zati on Advi sory Group) code i s~ah~excl u5| ve signal code form for
dat a ;recei ved by pagi ng the world, and
|ssp‘é/0|f|edas CCl R r BEOnRtiNS =2 N o andapplled
for along tine a battery saV| ng 20 functlon WhICh depends on the
presence/ absence of an RF carrier signal. If the carrier signal is checked,
the power is succeppé \ﬁééén@LEB%mﬁfh tr@laiésetdqfhé %é‘élViﬂggoFrkldtafﬂr 9%21%1
predetermned tine, to thus lower in efficiency. A nore advanced tery
savi ng mnet hodreceiven i ndi vidually receive an RF signal in response to a
carrier signal. 25 In the calling procedure of a known pagi ng receiver, if
a predete?'m' ned code is m ssed, a subsequent address code is also m ssed.
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code is missed ~ for exaniple, in an area of weak field strength or due to a

fading phenomenon, etc., self-calling data cannot be received. Therefore,
\ measures for this have been required.
10 |
Ordinary battery saving circuits are used to minimize power
consumption by supplying power to an RF (radio frequency) receiver

periodically instead of continuously.

15 POCSAG (Post Office Code Standardization Advisory Group) code is
an exclusive signal code form for data received by paging receivers, in current

use throughout the world, and is specified as CCIR recommendation 584.

o - There has been known and applied for a long time a battery saving
20  function which depends on the presence/absence of an RF carrier signal. If
the carrier signal is checked, the power is successively supplied to the RF
receiving unit for a predetermined time, to thus lower in efficiexiéy. A more
advanced battery saving method is to individually receive an RF sigﬁal- in
~ response 10 a carrier signal. |
25
In the calling procedure of a known paging receiver, if a preaetermined
- code is missed, a subsequent address code is also missed. That is, under the

operation of a battery saving function, a first predetermined code (preamble



-2 - data) is searched for, and if the first predeterm ned code is checked
(detected), a second predeterm ned code is searched for. If the second
predet erm ned code is checked, a subsequent specific address code is
detected. Thereafter, a second predeterm ned code of a succeeding batch is
to be searched for. If 5 the second predeterm ned code is not checked due
to the occurrence of an error in the second predeterm ned code of the
succeedi ng batch, a subsequent address code word is also mssed. Such a
type of paging receiver is disclosed in U S. Patent No. 4,370,753. 10
Referring to Figure 3 of the acconpaﬁ@?ng di agrammati c draw ngs, the flow

chart illustrates a calling, procedure util|zing PQCSAG code fornpt, tQe

di scl osu/data)ds Eﬁ@?hﬂaﬁ@nﬂn .thn,émmé@eanw Pﬁﬁ?ﬁkeﬂa@e%‘%cei ver
which is _preseptl n the rket. LQrs art l.i cation of
battery §a$f°ﬂﬁaf {mmegwsis B‘?’Z&‘b’t“ef?ﬁnlﬂ“g‘o%@ EMF%“ r when a
receiver g hékliedalal b%&; ificf addrésst diilef is' ddtedte@ depireafpgd code is
det ect ed,wgeggg%uag?eaﬁ er %gﬁg‘(&)’dﬁg 'S searcheig for during a ’

pr edet er i seednd ipredetéfmintd code ofch sucdedingrbatell is tolbeissarcheddot.edf ed wi t hin

a predetermned tine, the calling 20 procedure is returned to the search
rout Sne dhe second pradetermined code ds mot iehecked: due . to) the ogcurtense of an
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procedure 1s returne a second pre erm ned
25 codén @4.S! Patent No.0op8%0,7831 a. In nore detail, under the operation of

battery saving function, the first predeterm ned code is searched for i Rwa
step 11, and whether the first
10 Referring to Figure 3 of the accompanying diagrammatic drawings, the
flow chart illustrates a calling procedure utilizing POCSAG code.format, the
disclosure of U.S. Patent No. 4,370,753 and an ordinary paging receiver

which is presently on the market.

15 In a prior art application of battery saving function, a first
predetermined code is.searched for when a receiver is periodically tumed
on/off. If the first predetermined code is detected, a second predetermined
code is searched for during a predetermined time. If the second
predetermined code is not detected within a predetermined time, the calling

20 procedure is returned 1o the search routine of the initial first predetermined
code. If the second predetermined code is detected within the predetermined
time, whether a self-address code (a third predetermined code) ié transmitted
or not is checked by checking self-frame data in batch data. 'I'Imeaftér, the

~ procedure is retumed to the routine which detects a second predetermined

25  code of the next batch data.

In more detail, under the operation of battery saving function, the first
predetermined code is searched for in a step 11, and whether the first



-3- predeterm ned code is detected or not is nonitored in a step 12. If the
first predeterm ned code is not detected, the procedure |oops in the step
12 until the first predeterm ned code is detected and if it is detected,
the operation advances to a step 13. In the above step 13, a second
predet erm ned code 5 check ¢counter. X1 is initialized to search for the
second predeterm ned code durlng only a predeternined preparation time for
checking a second predeterm ned code, and the battery saving function
becones disabled - that is, the receiver ?s continuously turned on. This is
foll owed by a step 14 wher e whet her or The second predeterm ned code is
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to a step 19 efte@d %; . In
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one code word has been received, the program goes to a step 17 to search
the sel f - addr iss ghe adeciyehés t:bnndumrsdayjettJmed\ ord Thiseis followed by a step 14 -
predet erm ned 25 gelf franme data and crease C S@@g@&d C unt er X2 Th| S
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. detected in the step 14, the program goes to a step 19 to increase the second
predetermined code check counter X1. In a following step 20, whether an
increased value of the second predetermined code check counter X1 in the

. step 19 exceeds a predetermined time or not is monitored. If the increased

15 | value exceeds the predetermined time, the operation is returned to the step 11
~and if it does not exceed the prede‘fermihed time, the operation is returned to
the step 14. |

/ _ ~ In the _sfep 14, if the sécond prédeten’nined code is detected, the
20  operation advances to a step 15 to initialize a code word counter X2 for
 checking the number of the received code words in one batch. Next, whether
one code word of 32 bit unit has been received or not is checked ifn a step 16.
If one code word has been received, the program goes to a step 17 to search
the self-address code (the ﬂ’lll‘d predetermined code) among the predetermined
25  self-frame data and increase code word counter X2. This is followed by a
step 18 where 5 point of time to receive the second predetermined code being
received next is checked with the increased value of the code word counter .

X2. In this step, whether the value of the code word counter X2 is 16 or not



X2. In this step, whether the value of the code word counter X2 is 16 or
not -4 - is checked since the nunber of the code words except the second
predeterm ned code i.n one batch is 16. If it is a point of tinme to receive
the second predeterm ned code of the next batch, that is, if the value of
the code word counter X2 is 16, the procedure is returned to the step 13.

O herwise 5 the procedure is returned to the step 16. In the returning
process fromthe step 18 to the step 13, if an error which cannot be
corrected occurs in the second predeterm ned code, that is, when the second
predet erm ned code is missed, the prdgram cannot be 10 followed by the
step 14. Therefore, the subsequent address code is also nissed. Furthgr,
when t hds woheckedn sincenithet numbep def i thenicode dwosds hexaept othe rsecond
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recei Vi RgofPédumtéd X21ig 16}t the gm_aaa! isoretiraed t6the swp 13. Othepsiseer m ned
code 20 such as a word synchroni zation code is mssed. Another aimis t0

pro\A de the procedure és pitumedvtoi this stepr 16rpr ove reception efficiency even if
the paging receiver is used in a weak area for field strength or a fading,
phenomenon is generated. 25 In a preferred enbodi nent of the present

I nvention, in.t e r seqr ghi second
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which cannot be corrected occurs in the second predetermined code, that is,
when the second predetermined code is missed, the program cannot be
10  followed by the step 14. Therefore, the subsequént address code is also

. missed. Further, when the word synchronization code is missed, a check

e’

routine is continuously repeated for a predetermined time.

As described above, in the calling procedure of a prior paging receiver,
15  when the word synchronization code is missed, self-calling data cannot be

received.

Preferred embodiments of the invention aim to provide a method for
receiving self-calling data in a paging receiver even if a predetermined code

20  such as a word synchronization code is missed.

Another aim is to provide a paging recciver which can improve
reception efficiency even if the paging receiver is used in a weak area for

field stréngth or a fading phenomenon is generated.

In a preferred embodiment of the present invention, in the calling
procedure of a process for searching a second predetermined code of a.

succeeding batch, if an error occurs in the second predetermined code, not the



succeedi ng batch, if an error occurs in the second predetern ned code, not
t he -5- second predeterm ned code is-searched for but continuously BCH
(Bose- Chaudhuri - Hocquenghen) decoding is performed with a succeedi ng code
word by a BCH decoding algorithm Thus, if a non-error: code word is
detected in predeterm ned code‘words, the second prédeternined code in 5
whi ch an error occurs previously is recogni zed as the normal second
predet erm ned code and a subsequent address code word is searched for.
Consequently, even if the second predeterm ned code is mssed, at the
normal batch construction, the nissed sedond predet erm ned code can be

conpensat ed by the subsequent code word. 10 _According to first aspect of
the present Seeait perdetermiped jcodg is,seasched far: huy cgmmmfw iBé (fBose-

processi ng predet.erm ped si gnal ns.. of baiLtery saving.circuit in a
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batch construction, the missed second predetermined code can be compensated

~ by the subsequent code word.

10
According to a first aspect of the present invention, there is provided
a method of receiving and processing predetermined signals by means of a
battery saving circuit in a paging receiver, comprising the steps of:
detecting a first predetermined code of a preamble signal; -

15 detecting a second predetermined code in a batch subsequent 1o said
first predetermined code and counting a number of third predetermined codes
in said batch; _ _

decoding a second predetermined code of a succeeding batch and
checking if an error occurred in said second predeténnined code of said
20  succeeding batch;
_ if an error occurred in said second predetermined code, decoding a
third predetermined code of said succeeding batch and checking if an error
- occurred in said third predetermined code of said succeeding batch;

if an error did not occur in said third predetermined oodé,- counting a

25  number of the third predetermined codes in said succeeding batch; '
if an error occurred in said third predetermined code, checking if a

recurrence value of the error is less than a given number; and.



If an error did not occur in said third predeterm ned code, counting a 25
nunber of the third predeterm ned codes in said succeeding batch; if an
error occurred in said third predeterm ned code, checking if a recurrence
value of the error is less than a given nunber; and - 6- counting the
nunber of the third predeterm ned codes in said succeeding batch if said
recurrence value is less than said given nunber. The nethod nay conprise
returning to the first predeterm ned code 5 detection step if said third
predeterm ned code in said succeeding batch is checked as a conti nuous

| ogic high or low data in case of sai @< ecurrence value being |less than a
gi ven nunber, and if not, counting the nunber of the third predeterm ned
codes in said cowmtimglithe hamber 40 the third predetornlingd codes dincsaid =
predeterm ned code is a word synchronizati on codeword and said third

pr edet er nsucsaedinghatch if said sorrmnce valug is less than sgidgiven sumbess er abl v,
each of said plurality of franes conprises an address and 15 a nessage
codeword. Preferably, said second and third predeterm ned codes are decoded

by a Bose-Cha "hethod %ﬁi %'ﬂﬁﬁg | '3?‘;9‘
Preferably, smygdllven g‘tﬁger | iQ%hree. ggpgle%mﬂ%dno elrnegs%oggt of the-
preseft |detectior Rtep ifessidi thindr piederetminet codel infsaid sacosedinga batchr iscessi ng

data transmtted in batches wherein each batch conprises a synchronising

byte fol | cheskedyasaa dontinuous logicighvar low date e case oftsaidi recumpencei ng t he
Steps oy (lub being lcss thid'a Bven AUMBLR, and if Hot, Counting the number of the

third predetermined codes in said succeeding batch.

10 Preferably, said second predetermined code is a word synchronization
codeword and said third predetermined codes are codewords in a plurality of

frames.

Preferably, each of said plurality of frames comprises an address and

15  a message codeword.

Preferably, said second and third predetermined codes are decoded by
a Bose~Chaudhuri-Hocquenghem (BCH) decoding method. '

20 Preferably, said given number is three.
According to another aspect of the present invention, there is provided
a method of receiving and processing data transmitted in batches wherein each
batch comprises a synchronising byte followed by a plurality of codewords, the

25  method comprising the steps of:

(i) detecting said synchronising byte of a first batch;



-7 - (ii) detecting and counting said codewords of said first batch; (iii)
detecting said synchronising byte of a succeeding batch; and 5 (iv)
detecting and counting said codewords of said succeeding batch such that,

i f said synchronising byte thereof is not received without error,
synchroni sati on and processing of the received data proceeds with reference
to said codewords. 10 The nmet hod extends to apparatus for receiving
data (e.g. a paging receiver), arranged to operate in accordance with a

nmet hod according to any of the preceding aspects of the invention. For a
better understandi ng of the invention, and-t o show how t he sane 15 may be
carrired into gffect, reference will now be made, by %%% of exanple, to
Figures 1, 2,(ii) afietecting andeconntmgsaid icadewprds: ofsaid itusybatehings, in which:
Figure 1 is a block diagramof one exanple of a paging receiver 20
enbodyi ng the present invention; Figure 2 is a diagramof a POCSAG code

format for u ﬁ-'nﬂg&ﬁ'r@? rbhRiY 6 r‘gfagyfd&a’ . batch- énd Figures 4A
to 4C nake ug Qlflow C grt gﬂ‘ﬁoﬁnﬁ% o%% exanpl e o?{ga caﬁ i&}lg procedur e
of a paging receiver enbodying the present invention; and Figures 5A and 5B

are tim nsg charts jllustrating respective calli n? ) )
(iv) detecting and counting said codewords of said succeeding batch such

that, if said synchronising byte thereof is not received without error,
synchronisation and processing of the received data proceeds with reference

to said codewords.

10 - The method extends to apparatus for receiving data (e.g. a paging -
receiver), arranged to operate in accordance with a method according to any
of the preceding aspects of the invention. '

For a better understanding of the invention, and to show how the same
15 may be carried_' into effect, reference will now be made, by way of example,
to Figures 1, 2, 4 and' 5 of the accompanying diagrammatic drawings, in
- which:- ' '

‘Figure 1 is a .Block- diagram of one example of a paging receiver

20  embodying the present invention;

- Figure 2 is a diagram of a POCSAG code format for use in

embodiments of the present invention;



5 procedures of the prior art and an enbodi nent of the present invention.
Referring to Figure 1, an antenna 100 picks up a nodul ated RF signal for
supplying the nodul ated signal to a receiver 110. The receiver 110

denodul ates the signal received fromthe antenna 100 to produce |ogic |evel
10 data, and a decoder 130, receiving the logic |evel data output from
the receiver 110, processes the data. A code nenory 190 stores self-address
code therein and is read by the decoder 130. The decoder 130 checks an
address code in a CAP (Custonmer Adm nistration Panel) code ROM used as the
code nenory 190 and the signal output8f+~ omthe receiver 110. If they are 15
judged as a proper calling signal, the decoder 130 displays the received

messages on t Heighre® 4Aitq 4Cinfakesupna flawe chart)fott 8Rowingione examplehefrai n a™
nmessage nmenory of the decoder 130.,In this case, the nessage nenory is

i ncl uded Galling pracedums of 8 paging-Eecsiverembodying the presend igKention; 3k ocessor
of 4 bits is used in this enbodi nent of the invention. The decoder 130
drives 20 an alert circuit 170 or a vibrator 180 through a driver 140 in

response to t eikue [ s ’&?hﬁ' . fe ?ﬁ&ﬁbo&lﬁ? S
driven in res:)]gﬁgg&t gAagng?\!?%f?quﬁl% 0 annﬂlg?g?tﬁh%i gnal and a grrp 160 is
for bfck-prooedureg of itke EﬁBr an0andTan ettboddiment 3P thepresemoinventionr y/ nor nal

nmode sel ection switch 240 and a read key switch 230 outside thereof. 25 The
menory node is a silent node which drives the vibrator 180 rather than the

oot 170 1! SRERbaaTe HE L S5 Mgl A R SR RE g '
130 and, gapemppiing' k! mbatlidiEd 'siignal’ 0" 3 et 110. I"THE Pecdibr 116 7 C b'_y
demodulates the signal received from the antenna 100 to produce logic level ~
10 data, and a decoder 130, receiving the logic level data output from the
receiver 110, processes the data. A code memory 190 stores self-address
code therein and is read by the decoder 130. The decoder 130 checks an
address code in a CAP (Customer Administration Panel) code ROM used as
the code memory 190 and the signal output from the receiver 110. If they are
15  judged as a proper calling signal, the decoder 130 displays the received
messages on the LCD (Liquid Crystal Display) 120, and stores them in' a
message memory of the decoder 130. In this case, the message memory is
included in an MPU (Micro Processor Unit) 132, since a one—chip processor
of 4 bits is used in thi_é embodiment of the invention. The decoder 130 drives ~
20  an alert circuit 170 or a vibrator 180 through a driver 140 in response to the
received calling information. A call indicator 150 is driven in response to an
on/off period of an alert signal and a lamp 160 is for back~lighting the LCD
120. The decoder 130 has also a memory/normal mode selection switch 240
and a read key switch 230 outside thereof.
25 _
The memory mode is a silent mode which drives the vibrator 180
rather than the alert 170 if a calling signal is detected. The read key switch
230 is to recall received messages stored in the memory within the decoder



stopped. A DG DC-converter 220 generates a pomer source for use in the
decoder 130 by using a battery 200 having a l'imted power capacity and a
“switch 210 is for power on/off of 'the battery 200. Nuneral 111 indicates a
5 reception data line for supplying data output fremthe receiver 110 to
t he decoder 130, and a nuneral 112 indicates a battery saving signal line
for supplying a signal output fromthe decoder 130 to the receiver 110.
Referring to Figure 2, a preanble signal 250 detects a received signal 10
and is used for synchron|2|ng a clock bit with the received signal. The
preanbl e signal 250 is called a flrsr'ﬂredetern1ned code" in this

enbodi ment of the invention, d synchronization code word 260 .is used

to adjust tA30vandd Wbﬁthh%ﬂe!htﬂgnﬂfofheavmf VQ&Qj isdriven, this iis torciblyan
dd dl d d | ed d
D edet or i nBi0PBEe-A ICTDC nfieéd %%%snsf'a # oS solirdeotor anoin, REC, "
det
Dot o6, " BRI bg il &' biery APhoihe W R B ?ﬁ“’%@%‘/&t&o
standard ( CewRch®1)0, issforgower cijoff of ﬂl&dﬁiﬁfﬂf?@(ﬁf Nuhﬁrﬂi‘llll $udicalgs @ rcui t.

This is to enable detection of the first predeterm ned code in the decoder
130, evén i feaeptioncdasa line tq:osupplymgnéatamtpm from the freceiverd30rtoctheo

512 by t ot URRGAPEOR, il aromel 12 diesio aperens, YIRS SLSHaD TGt B0 oo as
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individual franme consists of two code words, that is, an address code word
of 32 bits and a nessage code word of 32 bits. It wi I be appreciated that
t heé bat ch struct Referringt touEigume@pa qaearnble7signalc25(bdetectsia mgwd sighal Each
one cogg V\Dzrigd fl(s)rustegef V}Dsr;)gnc%/gxflgxrn%mazc E)é:l(c) rlnt E%\(;li(tjl; tﬁe received signal. The -
. preamble signal 250 is called a "first predetermined code" in this embodiment
- of the invention. A word synchronization code word 260 is used to adjust the
- word synchronization of a code-word which consists of an ad&ess, a message
and an idle code word signal, and is called a "second predetermined code" in
15  this embodiment of the invention. The first predetermined code is an inverted
signal of 101010 and is required to coinprise a transmission of at least 576
bits according to the POCSAG standard {CCIR 584), so as to enable operation
of a battery saving circuit. This 'is to enable detection of the first
. predetermined code in the decoder 130, even if the receiver 110 is turned on
20 oroffin reépon’se to supplying the battery saving signal (for example, 64 bits
| turning on and 512 bits turning off) to the receiver 110.

- A POCSAG code is constructed as a batch structure which consists of
a word s;ynchronization code word (a second predetermined code) of 32 bits
| 25  followed by 8 frames. Each individual frame consists of two code words, that
 is, an address code word of 32 bits and a message code word of 32 bits. It
will be apprebiated that the batch structure is thus composed of 17 code words. |

of 32 bit unit. Each one'code word for the word synchronization, address,



- 10- nessage and idle code words, consists of an information bit of 21
bits, a BCH parity bit of 10 bits occurring by BCH decodi ng the above data
of 21 bits, and an even parity bit of 1 bit for the above data of 31 bits
(21 + 10). Therefore, one code word beconmes 32 bits. 5 An aforenmenti oned
BCH encodi ng algorithm.is processed by the generation of [31.21 BCH +
parity] code word specified on the POCSAG code-..A brief description is

gi ven of the processing nmethod of this expression. 10 Each code word of
respective 32 bits has an information bit of 21 bits which is connected to
a pol ynom al coefficient X31 through-[l¥+] A syndronme table is nade by

di viding the polynom al coefficient by a predetermned syndrone _generatjng
pol ynoni al message and idlebsodeswardse tonsists of [ap-information bitof éll ditsaa yndr 6re

tabl e correspondin ..the respect] i pf or,jmat j on bit .of [}s is as
Shown | n ey bit o614 biss pecurtae T BETscOue e Ahove daast 2L bits andle

I nformati o ' t | t%ﬁi r TN [err]
because ofﬁblm\'/%%ﬁﬁlgtt e%zg ﬁ'g@’f @%%Ja\{quﬂy t gpo y@olmlallm'[ err y 'means of
t he nodul opre cdde! sworll tRcoHRRES bt syndrone table is conposed of the data

of 10 bits. TABLE- 1 BIT NO SYNDROME VALUE 5
[err] § 0111011010 -

An aforementioned BCH encoding algorithm is processed by the
generation of [31.21 BCH + parity] code word specified on the POCSAG
code. A brief description is given of the processing method of this
expression.

10

Each code word of respective 32 bits has an information bit of 21 bits
which is connected to a polynomial coefficient X* through X*. A syndrome
table is made by dividing the polynomial coefficient by a predetermined
syndrome generating polynomial X’ + X’ + X*+ X6+ X* + X* + 1)

15 by means of a modulo-2 method. A calculated syndrome table corresponding
to the respective information bit of 21 bits is as shown in Table 1.

The syndrome value c'orre_spondihg tb the respective information bit can
generate 10 bits from maximum X’ to minimum X° because of dividing the
20  polynomial by the polynomial (X™ + X® + X? + X® + X® + X® + 1) by means
- of the modulo-2. Thus, the reSpective syndrome table is composed of the data
of 10 bits.



0011101101 [err] 0111100001 1101000100 10

0110100010 0011010001 1111011100 0111101110 0011110111 15

1111001111 [err] 1010011101 1011111010 0101111101 20 :
[err] 0110000101 1101110110 0120111011 1101101001 25.. - 12 - In the
transmtter, the information bit of 21 bits to be transmtted is added to
the BCH parity bit of 10 bits being generated after BCH encodi ng the
information bit of 21 bits using the syndrone table of the Table-1. Thus,
the data of 31 bits is made, and the eveln1 parity bit of 1 bit is added by
usi ng =4l = :

3

s

s | 011010
. | o 0011101101
1111000010
0111100001
1101000100
10 | - ' | | © 0110100010
o X% 0011010001

1111011100

0111101110

| ooi110111 -

15 | B | 1111001111
1001010011
1010011101
1011111010

| _ © 0101111101

20 (- © | 1100001010

- | 0110000101
1101110110
0110111011

25



5 this data of 31 bits. Therefore, the code word of 32 bit unit is _
transmtted as the batch structure. Wiile in the paging receiver, the BCH
parity is again nade by BCH decoding the recei ved code word using the
syndrone table of Table-1. Then, the presence/ absence of error and need for
correction thereof are judged on the basis of the BCH parity bit and the
received parity bit. 10 The BCH decodi ng nethod perforned in the paging
receiver is divided into two main classes. One is a decoding by software
and the other is a decoding by hardware. In accordance with the present
enbodi ment of the invention, since t=hEene-chip m croprocessor HD40L4808H
131 of 4 bits is 15 used in the decoder 130, a decodi ng net hod by )
software is apjinithe transmittes; the linfarmationdhit w2 bits#otbe transmittedbis ect e by

orror up paded i fhe BH Rasity, bt ob. 0 bt Reing, enoraied er BiHirncoding °" | "
rror g _ _ _ _ o

bat ch dnt e GHRASATER of 21, bt pBhEIR0 yhdROGE LBl O me falEnf! MARE, 1°

synchr oni g §5a.ofBIIbRS §s niiides 26 L Evérlparifosie of Il Bit i9 hAdEPbyIsafS code

are all constructed with the BCH [31, 21+ parity] structure, rather than
sear cB§ f othis idataef 3hditst cThereforenthe codecewordrof 32 bit ugit dé transmittédas code 25

e e Yo g ol 1
errors. VAR BOTE- GGG The YeckfveB s poid §e1 IS rddIBor B8R oF t nc | or

accor di ngTBid-1. STREW e 'Prékeneé/absthcB T2 Yr and need for correction thereof
are judged on the basis of the BCH parity bit and the received parity bit. ~

10

The BCH decoding method performed in the paging receiver is divided

into two main classes. One is a decoding by software and the other is a

decoding by hardware. In accordance with the present embodiment of the

invention, since the one-chip microprocessor HD40L4808H 131 of 4 bits is

15  used in the decoder 130, a decoding method by software is applied. Further,

the error of various bits can be corrected by the combination of Table-1,

though, in this embodiment of the invention, an error up to 2 bits (including

random and burst) is corrected.

20 In the preferred embodiment of the present invention so far described,
the batch data is checked by using the BCH decoding algorithm. Since the
wérd synchronization, address, message and idle code words of the POCSAG
code are all constructed with the BCH [31, 21 + parity] structure, rather than
search for the second predetermined code (the word synchronization code

25  word) as shown in Figure 3, the presence/absence of error is checked by the
BCH decoding algorithm as shown in Figure 4.



invention is to use a POCSAG code, and the POCSAG code is originally 5
constructed to enable a battery saving function to be performed. The flow
chart portion of Figure 4Ais generally simlar to that of Figure 3, with
some additions. Thus, referring to Figure 4A, under:the operation of
battery saving function, a first predetermned code is searched for 10 in
a step 21, and whet her the first predeterm ned code is detected or not is
nonitored in a step 22. If the first predeterm ned code is not detected,

the procedure loops in the step 22 unt|I the first predeterm ned code is
detected and if it is detected, the © atlon advances to a step 23. In the
step 23, a second predeterntned COde(ﬁeSCk counter X1 ig dipitialjzed to

seé?ch for the Rg emggé@rﬁgbfeéd%éprﬁ BGHeror: coupter X3 15 Lfatt i on

Funct | on oo R AAB o RESF b0 [BAERTE, bl e dphiERd B S o

This is fOMeOPefget? fvlﬁgeﬁn%ﬁgﬁh%ﬁ gl ngthigreﬁ‘t%d tS6F ARe e@@@%ﬁterm ned

code is detec det€rmned by c data belng rec If the
second pr efhwention rie docusteai BOCSAG codesd ahd cthe POCSAG ciidepis2driginatlypr ogr am
goes to a step 29 to increase the second predeterm ned code check counter
X1. InSa feonstcieg tox enablo a battsrnsaving funetiem @ be \perfosmsd. t he second

_ predeterm ned code check counter X1 in the step 29 exceeds a predeterm ned
“time or not i s m)ni tor ed I f the increased val ue exceeds the predetermn ned

time val ue, git v art ﬁiﬂ%ﬁfigﬁ& hﬁe gener'iil pslﬂﬁlai”lﬂ {Ha teé)tft does

not exceed the prede |rre val eratron 1s return o the
. step 24. Figui¢ 3, withsi@ie 24dditidng. heThs; Oreferbingdts Fighrecd A ositier Sthéet ect ed,

\{ he operatlon advances to a step 25 to initialize a code word counter X2
for checkiopgratien of battery saving function, a first predetermined code is searched for

10  in a step 21, and whether the first predetermined code is detected or not is
monitored in a step 22. If the first predetermined code is not detected the
. procedure loops in the step 22 until the first predetermined code is detected
. and if it is detected, the operation advances to a step 23. In the step 23, a
- second predetermined code check counter X1 is initialized to search for the
15  second predetermmed code during only a preparation time for checking a
second predetermmed code, and the battery saving function becomes dlsabled
that is, the receiver is continuously turned on. This is followed by a step 24
where whether or not the second predetermined code is detected is determined
by checking the data being received. - If the second predetermined code is not
20  detected in the step 24, the program goes to a step 29 to increase the second
predetermined code check counter X1. In a following step 30, whether an
increased value of the second predetermined code check counter X1 in the
. step 29 exceeds a predetermined time or not is monitored. If the increased
value exceeds the predeteﬁnined time value, the operation is returned to the
25 . step 21 and if it does not exceed the predetermined time value, the operation
is returned .to the step 24.



nunber of the received code words in one batch. Next, whether one code word
of 32 bit unit has been received or not- is checked in a step 26. |If one 5
code word has been received, the programgoes to a step 27 to search a

sel f- address code (a third predeterm ned code) anong the predeterm ned
self-frame data and i ncrease a code word counter X2. This is followed by a
step 28 where whether a point of tine to receive the second predeterm ned
code being received next or not is checked with the increased value of the
code word 10 counter X2. In this step, whether the value of the code word
counter X2 is 16 or not is checked simchdthe nunber of the code words
except the second predeterm ned code in the batch is 16. If it is a poin{;
of tinme to recei ¥ stape24,qif dhel secandepredetenmineshendecis datected thepezation hat

is, if th I f_ th X t X2 is 16, t dyre i
ot ur ned ' oSAvaiKes ta:8 Sebia e duifalicd 3 cod; Ward,caitef iE2 B ki

¢ d | S eohivE : et nt
(r):ca 'tjlrpnea toOP;elcel \flte&m% seclong predetergmﬁlnggkg{gge'31'E %E’e%‘%&&b% ch, ﬁgl "

step 28 is word®fe32 bit dnit has beerw fedeivertor a6t isochdcked $AasepR6: it enen ned

code. However, in the present 20 enbodi nrent of the invention, it is

fol | oned by code wardhas been rooeived;ri.hetp_leglm gocetaa step27 st seqrchar selfist ens.
ber for red bddessh bl (2 BRIEAGRTIR cote) ATn0bE Bie edeisoPmed el tmme - - |,
an unknown Spifnd TRl CRWEA Chuplit X2 | This s ERBS Yy I e 0 '

BCH- decodi nevifeie wiiettferipéint bf tide toi réteive thé setond fmihedTbde Heig Ilgg

NEFLG whi ch shows the reception of a non-error code word data is -
received next or not is checked with the increased value of the code word

10  counter X2. In this step, whether the value of the code word counter X2 is
16 or not is checked since the number of the code words except the second

~’

predetermined code in the batch is 16. If it is a point of time to receive the

second predetermined code of the next batch, that is, if the value of the code

word counter X2 is 16, the procedure is returned to a step 31 of Figure 4B.
15  Otherwise, the procedure is returned to the step 26 of Figure 4A.

In prior systems, if it is the point of time to receive the second
predetermined cdde of the next batch, the step 28 is followed by the step 23
to search for the second predetermined code. However, in the present

20 embodiment of the invention, it is followed by the step 31 to overcome the
deficiencies of the prior systems. 'From the step 31, processes searching for
a dummy synchronization code are performed by using the above-mentioned
BCH decoding algorithm.

25 In the step 31, the BCH error counter X3, which is increased by one
whenever an unknown error (i.e. an error which cannot be corrected) occurs
after BCH-decoding one code word, is initialized (X3 = 0), and a non-error
flag NEFLG which shows the reception of a non-error code word data is



cleared (NEFLG = 0). This is followed by a step 32 of Figure 4B where ,
. wheéther one code word of 32 bits has been received or not is nonitored. |f
" the data of 32 bits has been rece€ived, the procedure advances to a step 33
of Figure 4B, to BCH decode the code word of 32 bits and if they are not 5
received, the procedure is returned to the step .32. Next, in a step 34 of

Fi gure 4B, whether an error which cannot be corrected occurs or not is
checked as a result of BCH decoding in the step 33r:/f an error does not
occur or an error which can be corrected occurs, the programgoes to a step
42 to set the non-error. flag NEFLG (NEERG = 1) and then goes to a step 35

10y of Figure 4 the error. whi cannpt be corrected occurs.in the
st €p 34, tﬁiﬂﬁ%m&&iﬁ t ah31SelSy oé‘fqryggflﬁlsieﬁéilé’%sf’gﬂ‘%gﬁ/ﬂh?&ut t he
step 42. Fy I QC L.Lar [ ecki ng
sel f- franme é{‘%elo%é ?ﬁ%@%ﬁ@ﬁ?ﬁﬁ?ﬂ%}%&p@g&?&%ﬁﬁﬁ%p@g E@é‘%@éﬁ ?ﬁe code
word 15  qRe'dafy of<32 bits Hu8WbEehtecdived,heliRbcadure Rdvakes tock siepB3 vprds in
the batch data is initialized (X2 = 0). Then, whether or not onhe code word
of 32 bit RigirehdB, tecBCHedecodel the code ewarchefl 32h bits saneb if3 theyf afé got e 4C.

“1f the code word, of 32 bits is received, the procedure advances to a step
37 of M gureceived,othecpragedwigels; Frtumedcta,they stsp gﬁ bINext, 12 step 3¢ of  of

. Figure 4C, et h 20, .an _error \%cﬁ cannot, be corrected occurs, @r not is
checked. 1 FIERFECAPo WHFHAER 3B RTbT YhicH (4B0F be Somitiied ORbrs QR BRI goes
to a step _‘éﬁeél&%d-:hﬂ W' festie: oféB(ﬁ%Eo&iﬂ Cfheéte r3m3lfs 'rgﬂ ah"-:é:ﬂgtﬁedégﬂ gBt shows

t he reception of non-error ata or an €rror co capa el ng

corrected. octunonanrertor which can be corrected asudars)ahel prograhi goes tdaistep
corrected has been received, th&é)rocedure 25 .goes to a step 40 of Figure

4C. O her wid2eto sehthgnor-eattorcflag NERISG ANEH L 4 1) and then goesdo d stepc¥ase t he
BCH t b ._Then.,. . t.ep 45 qf (Fi AC, wh th
Troreda SRkt e fefe erpp hich RaEiohb parferded ooy s esled 5d: ¢ ho
code word W phoedifls fntiEd direetly o the step 35 without the step 42. -

. 'From the step 35, processes similar to the prior systemé checking self-
frame data in the batch data are performed. In the step 35, the cbdc word .
15  counter X2 for counting the number of the received code words in the batch
data is initialized (X2 = 0). Then, whether or not one code word of 32 bit
unit has been received is determined in a step 36 of Figure 4C. If the code
~word of 32 bits is received, the procedure idvances to a step 37 of Figure 4C
- ‘to BCH-decode the code word of 32 bits. In a step 38 of Figure 4C, whether
20  an error which cannot be corrected occurs or not is checked. If an error which
" cannot be corrected occurs, the procedure goes to a step 43 of Figure 4C, to
. check the non-error flag NEFLG, which shows the reception of non-error data
or an error code word capable of being corrected. If non—error data or an
error code word. capable of being corrected has been received, the procedure
25 goes to a step 40 of Figure 4C. - Otherwise, the procedure goes to a step 44 =
of Figure 4C to increase the BCH error counter X3 by one. Then, in a step _
45 of Figure-' 4C, whether the increased value of the_B_CH error counter X3. |

1s more than 3, that is, the code word -which cannot be corrected is



-16- continuously received nore than three tines or not is checked. If the
code word which cannot be corrected is-continuously received nore than
three tines, the operation is returned to the step 23 of Figure 4Ato
search for the second predeterm ned code and ot herw se, the operation goes
to a step 46 of 5 Figure 4C to check if the received data of 32 bits is
continuous logic "high" or "low'. If all the data are judged as | ogic
"high" or "low', the programis returned to the step 21 of Figure 4A to
search for the first predeterm ned code since it is judged that there are
no data to be received any nore. Otherdibse, the programthen advances to
the step 40. 10 In the step 38, if a non-error or an error capable of bejnhg
corrected sontinyouslysegpivedimore than theesstimes:orsnetoisacheckedi Jfithe rodeo set

uii ch do noPoRL YR canmof be-carmecled 3 Goplipuirily Feptirel i hdn pted

sel f-addre | {Cretem &r‘;@g\ Nseakdif

pr edet er m ﬁggeggﬁF%?n%&dgta |se‘s’§g?§ﬁtes for%grﬁﬂgﬁée“%(r)@e V\ordf%rotll}ﬁter X2
i s i ncr easagcond iptedeterntined wode And-othényisé, thefoperatioe gdés twastep 46 oft is a
point of tine to receive the second predeterm ned code being received next

with tHe i fBigues4€ toacheskdf thezeeeived datacnfc32 bitaris xontinwoushlagie 'bigh"whet her
or not the vajlue of_t code word counter X2 .is.]6 - § Checked since

t he nunber Q!'?‘ llBIYde ﬁﬁ@%&%‘é[ﬁ"ﬂ\‘&&%iﬂp rmlé?'rzn'qﬂ‘é’d’ Brogrampls pat ch
is 16. If ifgei ' ol i

ret urned to‘Ie @%?@bﬁ%ﬁﬁgméﬁﬁiﬁ@h&%%@ggﬁ{ﬂé&m%@%mturned
to the stersiné itdsjedged that ififere wfé nodita 19 be redéived any mbie.t Othérwise,18 of
the prior systens &s Shown in Figure 3, if it is the {ime to receive the
second pr edheerogrami them adednces do the stepaAQ:h, the operation is

10

In the step 38, if a non—error or an error capable of being corrected
occurs, the operation advances to a step 39 of Figure 4C to set the non-error
flag NEFLG - in this case, it is-confirmed that the data which.do not have an
error have been received. In the step 40, the self-address code (the third

15  predetermined code) among the predetermined self-frame data is searched for
and the code word counter X2 is increased. This is followed by a step 41 of
Figure 4C to see if it is a point of time to receive the second predetermined
code being' received next with the incréased value of the code word counter
X2. In this step, whether or not the value of the code word counter X2 is 16

20  is checked since the number of code words except the second predetermined

~ code in the batch is 16. If it is the time to receive the mext batch, the
procedure is returned to the step 31 of Figure 4B. Otherwise, the procedure
is returned to the step 36 to receive the next code word. '

25 In the step 18 of the prior systems as shown in Figure 3, if it is the time
to receive the second predetermined code of the next batch, the operation is
returned to the step 13 to search for only the second predetermined code. - |
Thus, if the second predetermined code is not detected, the step 15 is not



returned to the step 13 to search.for only the second predeterm ned code.
Thus, if the second predetermnined code is not detected, the step 15 i s not
- 17 - performed. However, accordi'ng to the enbodi ment of the present

i nvention as shown in Figure 4, in the step 28, if it is time to receive

t he second predeterm ned code of the next batch, the operation advances to
the step 31 to initialize the BCH error counter X3 and clear non-error flag
NEFLG Then, 5 rat her than..search for the predeterm ned code as in the
prior art, the synchronization of a dutmy frame is checked by checki ng an
error by BCH decoding. Therefore, i f dffa-whi ch cannot be decoded is
received, caused by fading phenonenon in the second predeternined code of a

si gmal bei rgrformeshi Hosever,haccording dathe gmbodimentef the-presenboinventiore 48 t o
check the codeg, 10 . rd in, the batgch ta ..Thu if at _l.east one _apon

t hree code %glagwpﬁntmﬁ%t%hmdg}easfeg 2&:& P16 @m%g%tre%vgrtilgrseggn hoan in
th t 4 ' _ iR f

syﬁcﬁrgﬁi z%‘?gﬁé*@ﬂ{e? tg)egea&j gg?‘%ﬁfs#ﬁg’?g?%,ﬁmeven ‘{ap%fedﬁ@gco d 1o

predet er ni rigitializéethe BOHseresk couiterrX8hindneleir nos-errorsfiag WEFIsGb T, dat a

can be overcone. 15 Referring to Figures 5A and 5B, there are shown timng
charts ¥ or rathexi thang searchefamn dhe i predetenminedg cade sas in athee poiosi adntthef t he

et ySRebieSE oo T 4o SR i R e
corrected i &ec%gi%f‘?‘ﬁ%:?%re%g c?aé saney chgﬁ&rbed&é&dga i ‘??é'(;éiw‘l&ij -caﬁb&%f SA

shows a timng c a I'ng procedure accordi ng a prior ar

‘exanpl e. | nfallinpuphehdmenopcifibiiRe dédond predetermified odde! of Retsigiali being
hattery saving function with a .
~ transmitted, the procedure goes to the step 35 of Figure 4B to check the code
10 word in the batch data. Thus, if at least one among three code words in the
~ batch data is received without an error as shown in the step 45 of Figure 4C,
. the procedure recognizes that-the frame synchronization is to be adjusted.
‘Therefore, even if the second predetermined code is missed, the problem of
- also missing the batch data can be overcome.
15 - . o _
Referring to Figures 5A:and 5B, there are shown timing charts for
showing a difference in receiving data in an embodiment of the present
_invention and the prior art. Figures SA and 5B have thé same transmitted data
format and show a difference when a code which cannot be corrected is
20  present in a second batch data as received. Figure 5A shows a timing chart
of a calling procedure according to a prior art example. In Figure 5A,
. preamble’ data is received, while performing a battery saving function with a
- predetermined period, before data is received. If a first predetermined code
- ' is checked at time slot 510, a second predetermined code is searched for and
25  the second predetermined code is checked (detected) at time slot 511. Then,
- self-frame data-in the batch data is received at time slot 512. Thereafter, the
last frame data, that is 16th code word, is checked and the ‘second
predetermined code of the next batch is searched for at time slot 513. In this



predeterm ned period, before data is received. If a first predeterm ned _
code is checked at tine slot 510, a second predeterm ned code is searched
for and 25 t he second predeternm ned code is checked (detected) at tine
slot 511. Then, self-frame data in the batch data is received at tine slot
512. Thereafter, the last frane data, that is 16th code word, is checked
and the second predeterm ned code of the next batch is searched for at tine
slot 513. In this - 18- case, since the unknown code is forcibly
transmtted, the second predeterm ned code is not detected and the
detection of the second predetermni nee Wete is continuously tried out for a
predeterm ned tine. Then, at tinme slot 514, the procedure proceeds agaiQ‘to

check the fasessingetheuaknowe codeisforcibly transmitted, the second predeteymined es s
transmtted on.self-fra i n,the cond baj.ch cannot Qe receiyved, lLn Figure
5B an GRS Aok delsind, and BE defectiop.of fis sccomd aredEicrmiiad, oode. g o
the first t@éf ﬁ?f&ie#ﬁ i tinfé hecki ng
the | ast fregﬁntgﬁhtﬁai{%?a’ao H‘é‘pf?rfé atch, h‘(‘)\%_eq'/ée:'r ,qﬂeﬁégﬁ\econéﬁgrsé et grm ned
code i s noprécedufepfodeeds again'd Elictk! thedfifike ipiédetérmined svde dThérefdredat a,

but the error state is checked by BCH decoding. Then, since an unknown .
error Occuselfecalling address dransimitied patself+framie 1w the seconddchatch icanndt berd t her e
i's no error as‘t%sresult of BCH decoding with a code word of the 15 second _
bat ch, the¥§N&ksing of the predeternmined batch data is performed at tine

slot 524. Therefore, the transmtted self-address code can be received. As
descri bed above, in the case that the second predeterm ned code is suddenly

L M TIGAY IR bt W8 proat i otk
to the end of the first batch data are the same as that of Figure 5A. After
10  checking the last frame data of the first batch, however, the second
predetermined code is not searched for at the starting point of the second batch
data, but the error state is checked by BCH decoding. Then, since an
unknown error occurs at the word synchronization code of the second batch
and there is no error as a result of BCH decoding with a code word of the
15  second batch, the processing of the predetermined batch data is performed at

time slot 524. Therefore, the transmitted self-address code can be received.

As described above, in the case that the second predetermined code is
suddenly missed by a fading phenomenon, etc., self-data can be received and
20 calling signal reception efficiency can be improved.

“While a preferred embodiment of the invention has been particularly
shown and described, it should be appreciated by those skilled in the art that
the foregoing and other changes in form and details may be made without

25  departing from the scope of the present invention. |



While a preferred enbodi ment of the invention has been particularly shown
and ‘described, it should be appreciated by those skilled in the art that
‘the foregoing and ot her changes in"formand details may be nmade w t hout 25
departing fromthe scope of the present invention. -19 - CLAIMS: 1. A
met hod of receiving and processing predeternined signals by neans of a
battery saving circuit in a paging receiver, conprising the steps of: 5
detecting a first predeterm ned code of a preanble signal; detecting a
second predeternined code in a batch subsequent to‘said first predeterm ned
code and counting a number of third pred&=ernined codes in said batch
dechung a second Eredeternined code of a succeeding batch and 10

checRing if $ occurred in said second predeternm ned code of said
succeedi ng batch; if an error occurred in said second predeterm ned code,
decoding a third predetermni ned code of said succeedi ng batch and checki ng

I f an error pccur ' | ar cJap o ' Iafaqd No
batch; 15 £ ﬁeﬂ gﬂﬁgﬁlo%?g{gggﬁa gﬂ%ﬁ‘% ﬁg‘? Elllngg syig%e erm ned
code, countigfa dafterfosiving cil_b&ittihlafdﬂa%ﬁgdeé&vm @6fh tlie'steps af:succeedi ng
batch; if an error occurred in said third predeterm ned code, checking if a
recurrene val ue ddtecting arﬁrstptedetemﬁnedwwé)eaog'a\pmambldﬁigmland counting the

nunber of the third predeterm ped c¢odes, in said 20 ucgeedi nq batcgh if
said recurrence GitEeling ajsecend px mnﬁa\%ﬂedﬂn‘b@ﬂ subsequ tﬁ‘?oﬂ“‘gs

claimed in. chay B}édeté}m{:& %8¢ ahd tcﬂ{lmiﬁ'g a'funktér df thitd predetermined codes

in said batch; - S :

~ decoding a second predetermined code of a succeeding batch and
10  checking if an error occurred in said second predetermined code of said
~ succeeding batch; |
if an error occurred in said second predetermined code,  decoding a
. third predetermined code of said succeeding batch and checking if an error
occurred in said third predetermined code of said succeeding batch;
15 . if an error did not occur in said third predetermined code, counting a
number of the third.prede_temiined codes in said succeeding batch; - |
if an error occurred in said third .prédetermined code, checking if a
recurrence value of the error is less than a given number; and

‘counting the ;iumber of the third predetermined codes in- said

20  succeeding batch if said recurrence value is less than said given number. .

2. A method as claimed in claim 1, comprising returning to the first

predetermined code detection step if said third predetermined code in said

succeeding batch is checked as a continuous logic high or low data in case of
25  said recurrence value being less than a-given number, and if not, counting the

. number of the third predetermined codes in said succeeding batch.

e
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predeterm ned code detection step if said third predeterm ned code in said
succeedi ng batch is checked as a continuous logic high or low data in case
of 25 said recurrence value being |l ess than a given nunber, and if not,
counting the nunber of the third predeterm ned codes in said succeedi ng
bat ch. -20 - 3. A nmethod as clainmed in claim 1 or 2, wherein said
second predeterm ned code is a word synchroni zati on codeword and said third
predet erm ned codes are codewords in a plurality of franes. 5 4, A

met hod as clainmed in claim3, wherein each of said plurality of franes
conprises an address and a nmessage co@@werd. 5. A nethod as clainmed in
claim1, 2, 3 or 4, wherein said second and third predeterm ned codes are
decoded by.a BaAemethodhas icleimedeinyielaimol of B2-)whereini sajdnsecond 6. = A

020 3 dtid, R . S oo o RARRT 1
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sai d synchronising byte of a first batch; 20 (ii) detecting and counting
said codewords of said first batch; (iii) detecting said synchronising byte-
of a Succdedi ndA lmethiod as cldimed in claimd3; shierein each of said pluralityd of odewor ds
of said succeeding batch such that, if said synchronising byte.thereof is
not recei \féﬂnﬁﬁ comprises ap addeess and 1 messags 9¥focessing of the received
data proceeds with reference

5. A method as claimed in claim 1, 2, 3 or 4, wherein said second and
third predetermined codes are decoded by a Bose~Chaudhuri~Hocquenghem
10 (BCH) decoding method.

6. A method as claimed in any of claims 1 to 5, wherein said given
number is three.

15 7 A method of receiving and processing data transmitted in batches
wherein each batch comprises a synchronising byte followed by a plurality of
codewords, the method comprising the steps of:

(i)  detecting said sjrnchronising byte of a first batch; ~
20
(ii) detecting and counting said codewords of said first batch;

(iii) detecting said synchronising byte of a succeeding batch; and
25 (iv) detecting and counting said codewords of said succeeding batch such :
that, if said synchronising byte thereof is not received without error,
synchronisation and processing of the received data proceeds with reference
to said codewords.

* 4 L n s *



to said codewords. 21 - 8. ° A nethod of receiving and processing data
transmtted in batches, the nethod bei ng substantially as herei nbefore
described with reference to Figures 1, 2, 4 and 5 of the acconpanying
drawi ngs. 5 9. Apparatus for receiving data, arranged to operate in
accordance with a nethod according to any of the preceding clains. 10.
Appar at us according to claim9, being a paging receiver.

-21-
> 8. A method of receiving and processing data transmitted in batches, the
method being substantially as hereinbefore described with reference to Figures

1, 2, 4 and 5 of the accompanying drawings.

5 9 Apparatus for receiving data, arranged to operate in accordance with a

method according to any of the preceding claims.

10.  Apparatus according to claim 9, being a paging receiver.
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