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The present invention relates g’ehera!ly to radio pager{s, and more

specifically to a reduction of the effect of intermodulation products for
radio pégers tocated in areas where signals from different paging systems
coexist. _

In service areas that are covered by radio paging systems of different
telecommunications operating entities, different channels may coexist with
the attendant high likelihood of mutual interference between them. Due to
inherent nonlinear characteristics of radio pagers, intermodulation products
are produced by pagers located in such areas. In a worst case the desired
.signal ts suppressed by the intermodulation products, particularly the third
order which accounts for a substantial proportion of the total IM products.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a pagér

which is less adversely affected by intermodulation products.

According to a broader aspect of the present invention, .the radio
pagei’ of this invention comprises a receiver for receiving-a signal at one of
high and low gain settings such that when the receiver is switched to the
low gain setting the strength of intermodulation products is reduced in
relation to the strength of a desired signal. A detector is provided for
detecting a sync code in the received signal to establish synchronization
and generating a sync-absence signal if the sync code is not detected
during an expected time interval. The receiver is initially switched to the
high gain setting. In response to a" first-generated sync-absence
signal, the pager recognizes that it is adversely affected by
intermodt_:lation products and switches the receiver to the low gain setting

so that the signal-to-noise ratio of the desired signal is improved. In
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It IS theé%'fore an object of the present invention to prow d%@er whi ch
*is | ess adversely affected by internodul ation productsnﬂ\c" araf _ R one
aspect of the invention there is disclosed a radio pager-a‘ ‘;
a signal containing sync codes, conprising: a receiyer’ fo eiving said
signal at one of high and | ow gai n settd pgs such thay whken said receiver is
swtched to the ow gain setting the strength of i nte&rnodul ati on products
is reduced in relation to the strength of a desired signal; detector neans:
for detect i rgppansy o gcidseduehbly [geoerated ssrrg:ﬂabsdnae&kahll she pager
synchr oni zald ap. ALl GRNCLALINg, frUBesRRRE0CE SLONal AL P SYNC code IS

not detect Gring an expect -control means for
initially sMfféaieng.sand th%d@ﬁ?éfei‘t s tvd tehegh tgathﬁ wight B SSWFinehi ng t he

receiver to thera@y gmd Rogetdil B&edsnméﬁ%laoéﬁ%nkgd &of bkitkh 0@REFEEdQBr Ofo t he

the high-gain setting in response to the sync-absence signal next

generated after the said first-generated sync-absence signal.

According to a specific aspect of this invention, an alert tone is
generated when an address code contained in the received signal matches
the address assigned to the pager following the detection of a sync code
by the detector. The receiver is switched to the low gain setting if
the sync-absence signal is generated more than once following the
generation of the alert tone, and subsequently switched to the high gain
setting if the sync-absence signal is generated more than once during
the time the receiver is being switched to the low gain setting.

The present invention will be described in further detail with
reference to the accompanying drawings, in which:

‘Figure 1 is a block diagram of a radioc pager of the present
invention;

Figure 2 is an illustration showing the frame structure of a signal
received by the pager; and

Figures 3A, 3B and 3C are flow charts of instructions programmed in
the controller of Figure 1.

Referring to Figure 1, there is shown a radio pager according to
the present invention. The pager is receiving a signal having a frame
format. As illustrated in Figure 2, the signal is organised into a
sequence of ffames each containing fifteen subframes or "groups" Gl
through G15. Each subframe has a frame sync field "FS" for establishing
frame synchronisation at the start of the frame, a group sync field "GS"

- for identifying the subframe and data filed 1 thréugh 6 in which
selective calling address codes are inserted, respeétively. The signal
is transmitted in the known BCH format for error detection and
correction at the pager. '

The radio pager includes an antenna 1 for detecting the transmitted
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_ 2 sync-absence signal, and subsequently swi tching the receiver to the high

~gain setting in response to -a second generation of the sync-absence signal.
Accordi ng to another aspect of the invention there is disclosed a radio
pager adapted to receive a signal containing sync codes and address codes,
conprising: a receiver for receiving said signal at one of high and | ow
gain settings such that when said recei ve¥ -is switched to the | ow gai n
setting the strength of internodul ation products is reduced in relation to

the strength ' ' ; fok.detecti code
I n t?\erregeit/rgh"% %ﬁ’?;é? gd%éﬁt}gg{‘?g%?éy clﬁ{eém-ﬁ??oﬁhé%disdéé@ggﬁt&sﬁgec '
addr ess mat canteringeand Foliewedasy aCkiswa démbaathtioh bhg wasahepthgicirealt and

an address code_assigned to the radio pager, said detector neans generating
a sync- pr esebcel ¢ gHiput of damadulation ded wavethaping cinditad isycoupleddoca

and cont ol WERTOPERF BpRa A yACHEAiPRG iich ABLES e A Ordh Syt n
sett 5&95992“‘32?;%% NSyAhRirfiidr 4 A plefates With el Ynthétefll &5 &staBlisH
frame and group synchronization. Sync detector 5 generates a frame-
sync presence signai and a group-sync presence signal if it properly
receives the frame and group sync codes and generates a frame-sync
absence signal and group-sync absence signal if it fails to detect these sync
codes during time intervals in which they are expected to arrive. These
signals are applied to a microprocessor-based controller 8 in which they
. are utilized to generate a high- or low-gain control signal in a manner to
be described and applies the control signal to an output terminal 8a.

The output of synchronizer 4 is connected to a known BCH decoder 6
which decodes the incoming signal and compares address codes
contained in the received subframe with the address of the pager stored in
a programmable read-only memory 7. If the stored address matches one
of the received address-c:pdes, decoder 6 informs this fact to controller 8
and a loudspeaker 10 is activated through amplifier 9 to alert the user..

According to the present invention, a variable gain setting circuit 11 is
connected to the front end of the pager. Gain setting circuit 11 comprises
a switching transistor 11a with its emitter being grounded and its collector
being coupled in series with a current-limiting resistor 11d to a circuit
junction between antenna 1 and amplifier 2. The base of trénsistor Tlais
connected to ground by a biasing resistor 11c and to the output terminal
8a of the controller.

| One end of the antenna 1 is coupled to gro:..md and.the other end is
coupled to ground through a trimming capacitor 1a, the trimming

Capacitor being connected through a coupling capacitor 2a of amplifier

stage 2 to the base of a transistor 2b whose emitter is grounded. The
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sync-presence signal by the detector neans, swtching the receiver to the
“low gain setting if the sync-absence signal is generated nore than once
foll owing the generation of said alert tone, and subsequently switching the
receiver to the high gain setting if the sync- absence signal is generated
nore than once during the tine said receiyer is being swtched to the | ow
gain setting. According to still another "aSpect of the invention there is
di scl osed a radi o pager adapted -to receive a signal containing sync codes

sclos ad : ! gnal ni ng
and address egfi@or o TRInsRtA92b 3s Esgﬁgetwefmaeghrfgsu\ze%é%' st %égg one

of high and | ow gain settings suc en~sald recerver is switc to
the | ow gai nveltage sgutdes antr 2 nedistoo2d intconmedtddatd ehupt dskicésili s Zeeghuted in
relation to the, st rengt hof a desired sigpal; detector neans for detecting

a sync code HIf PReE-FRHRStPEPAH GHAraRTSOE R0l i sh synchroni zation and
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det ect or neasstful teg®ielBa BJow SMEraPsBERTTRa & AL dH, 2118WiSg TRESigrhIsal d

received signal is detected and a
across the trimming capacitor 1a to be coupled with 2 minimum of loss so
that the pager is the to be switched to a high-gain setting. If controller 8
generates a low-gain control signal, the potential at terminal 8a is high and
transistor 11a is turned on, causing part of the received energy to pass to
ground so that the pager is the to be switched to a low-gain setting.

The operation of the controller 8 will now be described with reference
to Figs. 3A, 3B and 3C.

In Fig. 3A, the program execution starts with step 30 which sets the
pager at high level gain for normal reception by applying a low potential
to gating setting circuit 11. Exit then is to step 31 to initialize a variable N to
0. In steps 32 and 33 decision is made on whether a frame sync code and
a group sync code are successively received by checking the output of
sync detector 5. ifa fr;ame-sync presence signal and a group-sync
presence signal are supplied controller 8 from sync detector’'5, control
advances to step 41 (Fig. 3B). If a frame sync is detected but a group sync’
is not subsequently .detected, control branches at step 33 to step 31 to
repeat the process.

If frame sync is not detected in decision step 32, control branches to
step 34 to increment the variable N by one and goes to step 35 to check to
see if N Is greater than a prescribed value, say, 3. If the answer is negative,
control branches to step 32 to repeat the proéess, and it is affirmative,
control interprets that frame sync codes ha\}e been disrupted by the effect
of an intermodulation product (particularly, third-order IM product) of a
desired and undesired signals, and branches to step 36 to switch the
amplifier gain setting to low by applying a high potential to the gain
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2A sync-absence signal if a sync code in said received signal is not
~detected during an expected tine interval; and control neans for initially

switching said receiver to the high 'gain setting, generating a first alert

tone when said address match is first detected follow ng the generation of

the sync-presence signal, switching the receiver to the low gain setting if

t he sync-absence signal is generated m)r‘esthan. once follow ng the

generation of said first alert tone, generating a second alert tone when

i ng s tensa 9 Thadl 3 oShef BREFTERURIAT Brodilhs AFF AR £ ARTBNF 1 1

hi gh gai n sebf itwg of nidre s @bﬁﬁ@&rﬁif&qﬂeﬁéesgﬂﬂ%gh@ nohligedhdavieace
follow ng the, generation of the second alert tone. AcCording to still .
anot her aspe@f the pager,i theswitdring rfribe; gaigitoclons lrvel setlingacusepaber adapt ed

]E gr receive a,34alply gﬁ%tn%i srf_é;rqgls %H"6e Cs?:%%?ésswearpda %ﬁgwcs%%}a%!en gegepgt?ocne ver
- of the desired weaker signal. Note that the amplifier gain at the low level
setting is calculated so that the signal-to-noise ratio is improved at least 20
dB at desired frequency in comparison with that obtained at the high level
setting. _

if frame and group sync codes are successively received with the low
gain setting'(steps 37, 38), control advances to step 40 to initialize both
variables M and L to 0 and goes to step 59 (Fig. 3C). If either of the frame
and group sync codes is not detected with the low gain éetting (stéps 37,
38, 39), control returns to step 30 to repeat the above process.

If frame and group sync codes are successively received with the high
gain setting, control exits to step 41 (Fig. 3B) in which variables N, M L are
initialized to 0. Exit then is to step 42 to determine if there is a match
between the pager's address and a received address code by checking
the output of decoder 6 If the answer is affirmative, control branches at
step 42 to step 43 to generate an alert tone for coupling to the
loudspeaker 10. Exit from step 43 and from the negative decision branch
of step 42 is to step 44 to check fo'r the presence of a frame sync. if the
answer is negative, control branches to step 45 to increment variable M by
1 and moves on to step 46 to check to see if variable M is smaller than a
prescribed value, say, 5. If M 2 5, control branches at step 46 and returns
to the starting point of the program. If M < 5, control branches at step 46
to step 47 to check for the presence of a group sync cade. If the answer is
negative, control branches at step 47 to step 48 to increment variable L by
1 and proceeds to step 49 to check to see if variable L is smaller than 5. if
L > 5, control branches at step 49 and returns to the starting point of the
program. If L < 5, control branches at step 49 to step 50 to increment



recei ving said signal at one of high and | ow gain settings such that when
<said receiver is swtched to the low gain setting the strength of

i ntermodul ation products is reduced in relation to the strength of a

desired signal, and detector means for detecting a sync code in the

received signal to establish synchronization and generating a sync-absence

signal if the sync code is not detected €¢ér<ing an expected tinme interval, a

met hod for controlling the gain of said receiver conprising the steps of:
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the switching of the receiver to the |ow gajn setting by the step (b).
According to stilesfend thespager Brlstagechlyen fame Byre qosegrad | geeupn a

[adi 0 pager aapicle i LFRHES iR High Y Bty RaRSwifg B BBtbAH 8P
a page, control will pass through steps 44 to 51 and branch at step 51 to
step 42 to repeat the process. In step 52, the amplifier gain setting is
switched to low. If such an event is repeated, N becomes equal to 2 and
control branches at step 51 to step 52 to reduce the amplifier gain, with
controf recognizing that the loss of the synchronizatiori codes is due to the
presence of iﬁtermodulation products.

If, in the process of Fig. 38, the pager fails to receive less than five
frame sync codes in sequence and a group code is subsequently received,
control branches at step 47 to step 53 to initialize variables L and M to 0,
and returns to step 42. If, in the process of Fig. 3B, a frame sync code is
once detected (step 44), control branches to step 54 to initialize variables N
and M to 0, and proceeds to step 55 to check for the presence of a-'group
sync code. If there is none, control branches at step 5 to step 56 to
increment variable L by 1 and proceeds to step 57 to check to see if
variable L is smaller than 5. If L2 5, control branches at step 57 and returns
to the starting point of the program and if L< 5, control returns to step 42.
If the answer in step 55 is affirmative, control branches to stép 58 to
initialize variable L to 0 and control returns to step 42.

With the low amplifier gain setting (following step 52, Fig. 3B or
initialization step 40, Fig. 3A), control now enters a subroutine shown in Fig.
3C, which is generally similar to that shown in Fig. 3B, for receiving a |
subsequent page. This subrdutine begins with step 59 (Fig. 3C) which
initializes variable N to 0. Exit then is to step 60 to make a further
determination on whether there is 2 match between the pager's address

and a received address code. If the answer is affirmative, control branches
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conprising a receiver for receiving said signal at one of high and | ow gain
"settings such 2B that when said receiver is switched to the |ow gain
setting the strength of internodul ation products is reduced in relation to
the strength of a desired signal, and detector neans for detecting a sync
code in the received signal to establish synchronization and detecting an
address match between an address code confained in the received signal and
an address code assigned to the radi o pager, said detector neans generating
a sync-presenﬁe sigaal when_ _t he sync code is detected a@%ga §¥nc-absence

si gnal when @ha'eRRE tootieri&d R oenerie PR/t ong fan coupiag &8 Weme interval |-
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answer is negative, control branches at step 62 to step 63 to increment
variable M by 1 and moves on to step 64 to check to see if variable M is
smaller than a prescribed value, say, 5. If M 2> 5, control branches at step
46 and returns to the starting point of the program. i M < 5, control
branches at step 64 to step 65 ta check for the presence of a group sync
code. If the answer is hegative, control branches at step 65 to step 66 to
increment variable L by 1 and proceeds to step 67 to check to see if
variable L is smaller than 5. If L2 5, control branches at step 67 and returns
to the starting point of the program. If L < 5, control branches at step 67 to
step 68 in which the controller recognizes that the receiver's amplification
gain is not sufficient and switches the receiver to high gain setting for
normal reception. Control now exits to step 69 to initialize N to 0, and
returns to step 42 (Fig. 3B) for receiving a subsequently transmitted page..

Therefore, if the pager fails to receive less than five frame sync codes
and less than five group sync codes in sequence with the low gain setting
following the detection of a page, control will pass through steps 62 to 67
and branch at step 67. Contro! interprets the loss of the sync codes as one
that has been caused by insufficient amplifier gain, and goes to step 68 to
switch the amplifier gain to high'setting. If the loss of frame sync codes
and the loss of group sync codes exceeds the limit (i.e., 5), control
branches at step 64 or step 67 to the starting point of the program.

If an affirmative decision is made in step 65, control branches to step
70 to initialize variables L and'N to 0 and returns to step 60. In addition, if
the answer is affirmative in decision step 62, variables N and M are reset to
0 (step 71) and reception of a group sync code is checked (step 72). If
there is none, exit is to step 73 to increment variable L by 1 and variable L

is checked to see if it exceeds beyond the limit'value 5 (step 74) to return



generation of the sync-presence signal; (c) switching the receiver to the
+low gain setting if the sync-absence signal is generated nore than once
following the generation of the alert tone by the step (b); and (d)
switching the receiver to the high gain setting if the sync-absence signal
is generated nore than once followng the switching of the receiver to the
| ow.gain setting by the step (c). Accordi$g to still another aspect of the
invention there is disclosed in a radi o pager adapted to receive a signal

For recel v nip the ackias Boiak Shie BIOGAGHT s 5 eIt sieah A4l s sobr that
when sai d reggl Xﬁfw@gﬁis%ﬁi}rﬁgﬁ\% b st 9712,%\?61 prﬁf-\gcﬁ'\ieﬁ%ts@@p %rﬁd“g?ﬁ%ipzfe

i nt ernodul atron producCts 1I's feduced’in Ion he st rengt
desired signiako Camd detusas @b stepapd. for detecting a sync code in the
recei ved signal _to establish synchronjzation and detecting an address code

contai ned i n t héhedesrgeingsdgscaiptian showatemysons paeferess emhrdimentyatd t o

the radio p r...said.detectoy neans _gene i,Ng. a_sync-.pr e, sl gnal
e Tadl o Dol bRl TR A SRR A ST AL §
I ndi cating tfpanedséitnce®d¢hk radnt invention could equally be as well employed
in a system in which signals are transmitted in other formats such as
POCSAG (Post Office Code Standardization Advisory Group) code format.



det ect, | cted tine interval, a nmethod for controlling the
‘gain c}muﬂmﬂ"iﬂﬂa&!g“lﬁomn sing the steps of: (a) initially swt: %%gjg‘
said recelkverL (m® e *hi gh gain setting; 2C (b) generating_a*farst al
tone if said address match is first detected follow ng the_gengald
the sync-presence signal; (c) switchingdghe receiver t L 5*'@@? '
setting if ync- absence signal is generated nore th onc
t he genera f the first alert tone by the step (b); enerating a
second al ert tone when said address match is further deteCted foll ow ng the
switching of the el i el t (Cli~cand (e)
swi t chi ng ?he ?egé?lv%ekxg% tgﬁ%g%:ag ggggﬁl%e téllréaglgf&%{!ﬁ%ﬂg?%c- acsganéceg’si gnal

i s gener at eduprisénghan once foll owing the generation of the second alert

tone by the st eaore;eiver for receiving said signal at one of high and low gain

settings such that when said receiver is switched -to the low gain
setting the strength of intermodulation products is reduced in relation
to the strength of a desired signal;

. detector means for detecting a sync code in the received signal to
establish synchronization and generating a sync-absence signal if the
sync code is not detected during an expected time interval; and

control means for initially switching said receiver to the high
gain setting, switching the receiver to the low gain settiﬁg in response
to a first generated sync-absence signal, and thereafter switching the
receiver to the high gain setting in response to a subsequently

generated sync-absence signal.

2. A radio pager as claimed in Claim 1, wherein the control means is
arranged to switch the receiver to the high-gain setting in response to
~the sync-absence signal next generated after the said first-generated

sync-absence signal.

3. A radio pager adapted to receive a signal containing sync codes and
address codes, comprising:
 a receiver for receiving said signal at one of high and low gain

settings such that when said receiver is switched to the low gain'
setting the strength of intermodulation products is.?eduéed.in relation
to the strength of a desired signal;

detector means for detecting a sync code in the received signal to
establish synchronization and deteéting an address match between an
address code contained in the received signal and an address code
assigned to the radio pager, said detectoi means generating a
Sync;presence signal if the sync code is detected and a sync-absence
signal if the sync code is not detected during an expected time
interval: and '

control means for initially switching (30) said receiver to the
high gain

e ——
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(d). The present invention will be described in further detail \/_\/i—t"@"’?’
s ref gefrl he acconpanyi ng drawi ngs, in which: Figure 1 i,,_§<:¢'fa;§b‘1\ggﬂ< :

di a ”//?lm ger of the present invention; Fi gurg_;zsz'i.,s=.f;é}nP~
illustrétio Wthe frame structure of a signal receEkwed @ e pager;
and Figure 3A, 3B dand 3C are flow charts of instructions\pro mred in the
controller of Figure 1. Referring to Figdle-1, there is s a radi o pager
according to the present invention. The pager is receiving a signal having -

a frame format,.As ill ustrat in Eiqure 2, the signal | r,gani sed,into a
sequence of PrHRG %%aé%t(gg%iaﬁga’?&frtoé‘&nmsiﬁppﬁﬁ%@ éP'd?Qag%%'m@fht hr ough
Gl5. Each su Y, b HracESeaf L S{al 1

synchroni sat ?%]?1 at ¢%zg§?{£??8§f§t e %*r?néfesggé?giﬁ)nagiﬁﬁgwi% g&g&%&,rﬁ%;

i denti fying swétching (52ptenreadien tbi thedoty ghirosetting if thalinb-abseecs | ve

cal ling address ?Qdes are inserted, respectively. The signal is transmtted
in the knownsSBna! ipagaerated more than once following the generation of said alert

tone, and subsequently switching (68) the receiver to the high gain setting

=z

if the‘sync-absence signal is generated more than once during the time

said receiver is switched to the low gain setting.

4. A radio pager adapted to receive a signal containing sync codes
and address codes, comprising:

a receiver for receiving said signal at one of high and low gain settings
such that when said receiver is switched to the low gain setting the
strength of intermodulation products is reduced in relation to the strength
of a desired signal;

detector-means for detecting a sync code in the received signal to
establish synchronization and detecting an address match between an

~ address code contained in the received signal and an address code
assigned to the radio pager, said detector means generating a sync-
presence signal if a sync code in said received signal is detected and a
sync-absence signal if a sync code in said received signal is not detected
during an expected time interval; and _ ‘
control means for initially switching (30) said receiver to the high gain
setting, generating (43) a first alert tone when said address match is first
detected following the generation of the sync-presence signal, switching
(52) the receiver to the low gain setting if the sync-absence signal is
generated more than once following the generation of said first alert tone,
generating (61) a second alert tone when said address match is further
detected during the time said receiver is being switched to the low gain
setting, and switching (68) the receiver to the high gain setting if the sync-

absence signal is generated more than once following the generation of
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error detection and correcti-on at the pager. The radi o pager inc
> antenna | for detecting the transmtted -3- franes, and e

radi o-freq mmﬂmﬂh u!'ltage 2 which is coupled to the_afifen

f ol | owed bu " ation and waveshapi ng circuj C” l@e
denodul ati of ahd I%/vaveshapi ng circuit 3 is coupled to R $YNcK¥osizer 4 and a
sync detector 5 which detects franme and. gfeup sync. codks. _S¥achroni zer 4
cooperates with the sync detector to establish frame aroup

synchroni zatioon. Sync detector 5 generates a franme- sync presence signal
and a’ group- Smeegpnd @lerbtengnal if it properly receives the franme and
group sync codes and generates a franme-sync absence signal and group-sync

absence signal if it fails to detect these sync
5. In a radio pager adapted to receive a signal containing sync

'_codes__, the pager comprising 2 receiver for receiving said signal at one of
high and low gain settings such that when said receiver is switched to the
jow g.ain setting the strength of intermodulation products is reduced in
relation to the strength of a desired signal, and detector means for
detetting a sync code in the received signal to establish synchronization
and generating a sync-absence signal if the sync code is not detected
during an expected time interval, a method for controlling the gain of said
receiver comprising the steps of:

a) initia!ly switching said receiver to the high gain setting;

b) switching the receiver to the low gain setting if the sync-absence
signal is generaied following the switching of the receiver to the high gain
setting by the step (a); .and

" ¢} switching the receiver to the high gain setting if the sync-absence
signal is generated more than once following the switching of the receiver

to the low gain setting by the step (b).

6. In a radio pager adapted to receive a signal containing sync codes
and address codes, the pager comprising a receiver for receiving said
signal at one of high and low gain settings such that when said receiver is
switched to the low gain setting the strength of intermodulation products is
reduced in relation to the strength of a desired signal, and detector means
for detecting a sync code in the received signét to establish '
synchronization and detecting an address match between an address
code contained in the received signal and an address code assigned to the
radio pager, said detector means genera'ting a sync-presence signal when
the sync code is detected and a sync—absenée signal when the sync code

is not detected during an expected time interval, a method for controlling
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. codes during-ti-me-intervals in which they are expected to arrive. Thesg?
signals are Hl led to a m croprocessor-based controller 8 in whi c_,hyt’e,s)

a
are utiliz , m ,ﬂﬂj,ﬂkhl gh- or lowgain control signal in a:+f
be descri 0 e control signal to an output terpiha

. S * - '
out put of synchronizer®4 s connected to a known BCH decodef, 6x°

decodes the incom ng signal and conpares 12ddress codes ﬁ{\&i’n'
recei ved subfrane with the address of the pager stored i M\a 6gr ammabl e

ead-only ne A L .0l e one of t\8& received
;ddress )c/ode??‘ e %lgdéi’;sa%@?ﬁ?%\%{ﬁgrﬂﬁﬁﬁ@i&h’é?%@@%?\){ Toller 8 and a Y
| oudspeaker 10 i3) afitiaBt feht¢HInguald Asteiver iterth® Highag#in tsetthirg;user . .

According to the f)resent inventTon, a variable gain setting<circuit 11 is
connect ed to theb} r ganertingain alest pone wheatasaidsasidressgmateir s detectedonpri ses

a switching tfr nsi.stcl 11 a wi.th i.its emtter bein rounded and its
col l ector bei ﬁgf)t%%l éﬁ gepes ?’é?f\ﬁﬁf’ﬁyﬁc?ﬁﬁf’%}ﬁe-gga?gi ng resistor 1 1d to
a circuit junction Gok¥RIRG MRIREERet t& e 16W ddihQktting PG tR-dsence

transistor 11 ais
signal is generated more than once following the generation of the alert

tone by the step (b); and
d) switching the receiver to the high gain setting if the sync-absence
signal is generated more than once following the switching of the receiver

to the low gain setting by the step ().

7. In a radio pager adapted to receive a signal containing sync codes
and address codes, the pager comprising a receiver for receiving said
signal at one of high and low gain settings such that when said receiver is
switched to the low gain setting the strength of intermodulation products is
reduced in relation to the strength of a desired signai, and detector means
for detecting a sync code in the received signal to establish
synchronization and detecting an address code contained in the received
signal which matches an address code assigned to the radio pager, said
detector means generating a sync-presence signal indicating that a sync
code is detected and a sync-absence signal indicating that a sync code is
not detected during an expected time interval, a method for controlling the
gain of said receiver comprising the steps of:

a) initially switching said receiver to the high gain setting;

b) generating a first alert tone if said address match is first detected
foltowing the generation of the sync-presence signal;

c) switching the receiver to the low gain setting if the sync-absence
signal is generated more than once following the generation of the first
alert tone by the step (b);

d) generating a second alert tone when said address match is further
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connected to ground—by-a.biasing resistor 11 ¢ and to the output t erpi

“8a of the cont h e end of the antenna 1 is coupled to ground’
other end is clﬂ”ﬁm t hrough a trimning capacitor 1.a, {
trimm ng capaci tore ted through a coupling capagit ors2
anplifier stage 2 to the bdse*of a transistor 2b whose gﬁjkt\‘-\-ﬁe@\eﬁ
The -4- collector of transistor 2b is?3oupled through & coj
resistor 2f to a voltage source, and a resistor 2c is co ed to shunt

Goncrates o ESiooaaTQEER e SMRERRY O e fcBller 3b e gt bkl 5o

is low and tthesteg (1); #¢dda is turned off, allow ng the signal

e) switching the receiver to the high gain setting if the sync-absence
signal is generated more than once following the generation of the second
alert tone by the step (d).
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across the trinmng capacitor 1 a to be.coupled with a mninmm of |os%
“that the pager is the to be switched to a high-gain setting. e @aﬁl er
8 generates a lowgain control signal, the potential at terpf rel b gh
and transistor 1la is turned on, causing part of the re )yt
pass to ground so that the pager is the to be sw tched
setting. The operation of the controller14-will now be £Fed with

reference to Figs. 3A, 3B and 3C. In Fig. 3A the progresféxecution starts

with step 30 whi it I . ' reception
by applying a Io“\ivli‘l1 P%tglsegﬁN?@%ga&ai%ﬂ'%rasagﬁ eﬁ‘éﬁéu rcw?ﬁéﬁAQEér@hg? Is to
step 31 to initialize a vapiaabh€e Mridd Absehfe iifeS}&1c3€o@I@§” 33 decision is

made on whet her a frame sync code and a group sync code are successively

recei ved by checking the output of sync detector 5. If a frame-sync
presence signal and a group-s upplied controller 8
fromsync detector 5, control , 3B). If a frane
sync is detected but a group sync

A radio pager has a variable gain adjustable to high setting for normal
reception or low setting at which the strength of intermodulation products
is reduced in relation to the strength of a desired signal. A sync code
contained in a received signal is detected to establish synchronization and
a sync-absence signal is generated if it is not detected during a time
interval in which it is expected to occur. The pager is initially switched to
the high gain setting. In response to a first generation of the sync-absence
signal, the pager recognizes that the desired sig'nal is severely affected by
intermodulation products and switches to the low gain setting so that the
signal-to-noise ratio of the desired signal is improved. In response to a
second generation of the sync-absence signal, the pager recognizes that
its amplification gain is not sufficient and switches to the high gain setting to

resume normal reception.
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i€ not subsequently detected, control

?repeat’ the process.

branches at-
If frame sync is not detected

ste

control branches to step 34 to increnent the var One and goes to
step 35 to check to see if Nis greater than a pr d val ue, say,
the answer is negative, control branches to step 3 0 repeat the process,
and it is affirmative, control interprets that frame sync ggedes have been
di srupted by the effect of rmodul ati on product (pargiclarly,
third-order I Mproduct) of a deSfred and undesired signals
step 36 to switch the anplifigr Aain setting to | ow by app giﬁg a high
potential to the gain -5 - ing circuit 11. Since in rodul ati on
products arise due to the passin -
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of two or nore signals of different frequencies through a nonlinear device.
“of the pager, the switching of the gain to low | evel setting causes tRN
undesired strong signals to be suppressed and all ows favorable recep
the desired weaker signal. Note that the anplifier gain at the Io
setting is calculated so that the signal-to-noise ratio

hi gh |l evel setting. If fraﬂg oup sync codes are sug
with the low gain setting , 38), control advanc

initialize both variables M o 0 and goes to step5 g. .
either of the frane and gro cf codes is not detected wi'h the | ow gain
[ corftrol returns to step 30 to repeat the above

4 oo ' t he
ontrol exitys to step 41 (Fig. 3B) in which variaEIes N,

hi gh galn settlng,

ML are initialized to §._Exit then 15}t step 42 to determine if there is
a ‘mat ch SWITCH TO HIGH
GAIN SETTING
’}1
N«0
FRAME SYNC ‘
RECEIVED ? , 34
YES NeN J
NO /" Group sYNC
RECEIVED ? N
YES
SWITCH TO LOW
GAIN SETTING

FRAME SYNC |
RECEIVED ?
39
FRAME SYNC \ NO |
RECEIVED ?
38

\<GROUP sync \ NO

RECEIVED ? f
40
|/

YES

i

M0
L0
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bet ween the pager's address and a recei ved address code by checking the
out put of decoder 6. If the answer is affirmative, control branches at
42 to step 43 to generate an alert tone for coupling to the |oudspeake
Exit fromstep 43 and fromthe negative decision branch of step 4
step 44 to check for e presence of a frame sync. If the an [

negative, control b es to step 4ﬁF i ment vari
noves on to step 46 tPp check to see i 'Ciuﬁflfe Mis

prescri bed val ue, if M>5 control branches at step 467and returns
to the starting poigt_gf program If M< 5, controlgpranches at step 46
to step 47 to chgc or presence of a group sync codde. If the answer is
negative, contro Hr g at step 47 to step 48 to increnent variable L by
1 and proceeds t¢ s 490 to check to see if variable L is smaller than 5.
If [err] > 5, co ches at step 49 and returns to the starting point
of the progrpm—fLlaig-5 _cont qj branches at step 49 to step 50 to

i ncr enent 42
ADDRESS NO
MATCH? '

r YES J43
ALERT USER

(DH

-

44
FRAME SYNC \ NO '
RECEVED? /
4

4
| YES 54 MM+1

N0 L/
Mc0 M<5?
i 55
< GROUP SYNC 5 NGO GROUP SYNC
RECEIVED ? < RECEIVED 7 7 ' 48
‘ 4

YES 4 56 YES «~L+1
Lel+1 '
5 49

P i NCO ' L<‘5? -(A)
L<5? NO

< YES o

NeN+1

51
“ ’ . y
' NO ¢ N>2?
I

 YES 52

1

SWITCH TO LOW

GAIN SETTING
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CLAIM5 1. A radio pager adapted to receive a signal containing sync cod
conprising: a receiver for receiving said signal at one of high and | g%
gain settings such that when said receiver is switched to the |ow g
setting the strength of internodul ation products is reduced
the strength of a desired signal; detector neans for detecti
in the received signal to establish igﬂfﬂéﬁfh:atlon and g
sync- absence signal of the sync code tected duri
time interval; and control nmeans for initially swtching ?
the high gain setti switching the receiver to the | ow ga&at setting in
response to a first?é%)bration of the sync-absence signal, and subsequently

switching the receivel to the high gain setting in response to a second

generation of the_synt-absdégce signal. 2. A radi o pager adapted to
receive a signal co&%gbni sync codes and address codes,
! 60
ADDRESS NO
MATCH ?
1’Y!ES 61
|/
ALERT USER

62
< FRAME SYNC \ NO

RECEIVED ? /

] 63

YES
71 . MM+l

N0 LV
M0 M<5?
72 .
< GROUP SYNC > NO GROUP SYNC
RECEIVED ? (a&cmvsu ? | /66

YES i 73 YES
75 «L+1
! LeL+1 P l -
Le0 Le0 _/ Y
74 N0 <57 NO
NO - < <52
L<5? YES
YES ,98
SWITCH TO HIGH
I o GAIN SETTING
y
1 69
N0 L/
i



conprising: a receiver for receiving said signal at one-of

gain settings such that when saig receiver is swtcl 5¢mﬁﬂ
setting the strength of internodul ati on products is raﬂﬁgéd 'n&k
the strength of a desired signal; detector nmeans for detegﬂg}gw
in the received signal to establish synchronization ange\@et ng an
address match between an address code coldained in t cei ved signal and
an address code assigned to the radi o pager, said detector nmeans generating
a sync-presence ,gj.agnal, if X nc.code.i etected anpd syne: absence
signal if the sy?@%&%gé’g%%?%fa@g?gg&”&lﬁ*egﬂﬁga O%QBEE??K%r g ﬁf’erval :
and control neans for inity ' | i ;gﬁgi 80 the high gain
setting, generating an al et‘?s%ﬁﬁée\%él&?ggggﬁge&tg saicgﬁ;?édress mat ch
foll owi ng a generation of the sync-presence signal by the detector neans,
switching the receiver to the low gain setting. if the sync-absence signa

is generated nore than once fABYRAGQL YhdrEoGPadREf said alert tone,
and subsequently switching the receiver to the high gain setting if the
sync-

gmﬁ'fl
w@i n
[ati-on\ to
. code

A radio pager has a variable gain adjustable to high setting for normal
reception or low setting at which the strength of intermodulation products
is reduced in relation to the strength of a desired signal. A sync code
contained in a received signal is detected to establish synchronizatioh and
a sync-absence signal is generated if it is not detected during a time
interval in which it is expected to occur. The pager is initially switched to
the high gain setting. In response to a first generation of the sync-absence
signal, the pager recognizes that the desired sig'nal is severely affected by
intermodulation products and switches to the low gain setting so that the
signal-to-noise ratio of the desired signal is improved. In response to a
second generation of the sync-absence signal, the pager recognizes that
its amplification gain is not sufficient and switches to the high gain setting to

resume normal reception.

Fig. 1




"1 0 absence signal is generated nore than once during the.
receiver is being switched to the low gain setting. 3. {{&
. adapted to receive a signal containing sync codes and a
conprising: a receiver for receiving said signal at one
gain settings such that when said receiver is swtched t

setting the strength of Lnternndulationlp oducts is reduced in relation to
g a sync code

the strength of a desired signal; detecfor nmeans for

det ect i.Q

in the received signal to &t3p[Fsh synchronization and ddted
address match between an addreSg code-contained in the redet
an address code assigned tod radi o pager, said detecton o9
generating a sync-presence shg if a sync code in said rjéég
detected and a sync-absence signal if a sync code in sargi{re
is not detected duprrg—an L.
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- expect ed tlne |nterval and control neans for initially swtching said
receiver to the high gain setting, generating a first alert tone

address match is first detected follow ng the generation -anE
sync-presence signal, switching the receiver to the IomA ﬁLmQ#W|
sync-absence signal is generated nore than once fol I owi N the A&

said first alert tone, generatlng a seconqz | ert tone mh nM&at
match is further detected e time’'Said receiver i swi t ched
to the low gain setting, dﬁi(; ng the receiver to the hlgh gain
setting if the sync-absence S|gnal is generated nore than once follow ng
the generation of the seconqrﬂai' tone. 4. In a radio pager adapted to
receive a signal containing QA godes, the pager conprising a receiver for
receiving said syang i high and | ow gain settings such that when
said receiver is ,
i nt er nodul ati on product
desired signal, and detfc rid

recei ved si gnai to est |$‘§ng i 2
signal if the sync codgis tegq

-‘ectlng a sync code in the

ation and generating a sync-absence
during an expected tine interjval, a

jt
NeO
FRAME SYNC |
RECEIVED ? | 34
YES N@N+1L/
¥ | 35
| NO / GRoUP SYNC ' NO |-
RECEIVED ? N>37
! YES y YES 36
SWITCH TO LOW
GAIN SETTING

FRAME SYNC
RECEIVED ?
| 39
FRAME SYNC \ NO
RECEIVED ?
38 1

GROUP SYNC \ NO

RECEIVED ? /
YES

: 40
M«0 L/
L0

§¥ LA
e 4
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met hod for controlling the gain of said receiver conprising the steps of:

(a)

i s generated fol

setting by the step (a);
setting if the syn

the switching of t ecei ver to the o) ]
In a radi o pager adapted to receive Elggnch

addr ess codes,

initially swtching said receiver to the high gain setting;
switching the receiver to the low gain setting if the sync-abggﬁeésrégfénpl

(b) .

kg
tching the receiver, &l éEgh' R @86n,
s generated nore than on ”&bﬁ\@w
setting by DeHfe st . 5.
ont ai ni ng C codes and
cgmprising a receiver for recei-ving said signal at

| owi ng the switching of the receiver to t4et

and (c) m{

ence sigha

©

one of high and}l oN @i n_%/etti ngs such that when said receiver is switched
to the | ow gai n|seftd g e strength of internodul ation products is reduced
inrelation to heL§_tben;th of a desired signal, and '
—0
J 42
. ADDRESS NO
MATCH ?
vYES 43
L/
ALERT USER
2 44
FRAME SYNC NO
RECEIVED ? //
] 45
i v_YES 54 MeM+1 -/
Ne0 P/ ! 46
M0 M<57 YO
5 - YES
< GROUI; sY rsqo - 7
NC . GROUP SYNC \'NO
RECEIVED ? | <RECEIVED ? ' 48
I YES Y j5 YES LeL+1
58~ NO N9 { L<57?
L<57 NO
- YES 50
YES NeN+1}
: 51
r f , NO /_NJ;ZD/
N EY
 YES 52
_/
SWITCH TO LOW
GAIN SETTING



detector neans for. detecting a sync code in the received signa

tO

code contained in the received signal and an address code assHpesth e
radi o pager, said detector neans generating a sync- pr esef el en\\t he
sync code is detected and a sync-absence signal mhenithe? "
detected during an expected tlng_ nterval, a nethod f@r con¥r.ohi
gain of said receiver conprising t t (a) vrwﬁ'
said receiver to the high gain sett g; Eﬁ’?generatlng‘x- al ert tone when
said address match is detected follow ng the generation of the

sync- presence sig (c) switching the receiver to the low gain setting
i f the sync-absen ignal is generated nore than once follow ng the
generation of the alert tone by the step (b); and (d) switching the
receiver to th i #9setting if the sync-absence signal is generated
nmore than once{f opNlQy the switching of the receiver to the I ow gain
setting by thelste 6. In a radio pager adapted to receive a signal
contai ni ng sync codgs and address

ey

! 60
ADDRESS NO
MATCH ? |
{ YES 61
W
ALERT USER
* 62
<FRAME SYNC Y no
RECEIVED ? / | 63
1 YES MeM+1
71
N0 LV
Me0 M<57?
72
GROUP SYNC \ NO GROUP SYNC NO |
RECEIVED ? RECEIVED ? /66
YES ¥ 73 YES L+1
Py [ieta : p
C NO N0 L <M
L<57
, | YEs ”
YES | J
SWITCH TO HIGH
GAIN SETTING
i 4 L4
y 69
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codes, the pager conprising a receiver for receiving said signal at
hi gh and | ow gain settings such that when said receiver is sw
| ow gain setting the strength of internodul ati on products= _;§,\at-§d’uced [
relation to the strength of a desired signal, and deteg ‘Oil';_;?“_[fé‘éﬁs f r@\ ----
detecting a sync code in the received signal to establ N{@"ﬁ"’syn rwﬁ .

and detecting an address code contained in the recei ved'-.-'-\\sjag@a- o -
mat ches an address code assi gﬁlq(iplgp _ : RTPON. Sai\g _geFector neans
generating a sync-presence signal indicating that a sync*code is detected
and a sync- absencersiigRiget WithCWhlidtde Gaai Settiny Teneeltidl Ascordihg dwt ect ed
during an expected tine interval, a nmethod for controlling t%e gain of said
receiver conprising the stePresaice Aml Absente of SyncWedeshi ng sai d receiver to
the high gain setting; (b) generating a first alert tone if said address
match is first detected fJBACKGROUNDFJIIHE INVENTION sync- presence

si gnal ;

The present invention relates generally to radio pagers, and more specifically to a
reduction of the effectl of intermodulation products for radio pagers located in areas
where signals from different paging systems coexist.

In service areas that are covered by radio paging system of different
telecommunications operating entities, different channels may coexist with the attendant
high likelihood of mutual interference between them. Due to inberent nonlinear
characteristics of radio pagers, intermodulation products are produced by pagers located
in such areas. In a worst case the desired signal is suppressed by the intermodulation
products, particularly the third order which accounts for a substantial proportion of the
total IM products.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a pager which is less
adversely affected by intermodulation products.

Accordihg to one aspect of the invention there is disclosed a radio pager adapted to
receive a signal containing sync codes, comprising:

a receiver for receiving said signal at one of high and low gain settings such that
when said receiver is switched to the low gain settiﬁg the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and generating a sync-absence signal of the sync code is not detected
during an expected time interval; and

control means for initially switching said receiver to the high gain setting,

switching the receiver to the low gain setting in response to a first generation of the



(c) switching the receiver to the low gain setting if the s
signal is generated nore than once follow ng the generatt 7] &
alert tone by the step (b); (d) generating a second al é_{a‘:—‘t on q/n
address match is further detected followng the swtching ofe.__t. e
to the low gain setting by the step (c);“ and (e) switchi\jglg"ﬁ__ eceiver to
the high gain setting if the sync-absence signal is genekafed nore than
once fol | gyhfabdefe: GiRA! ahil QEbREUITE FAGANE AbeEleitedNts thy hﬁéiﬁgéﬁﬁ%@%ﬁlg;)m
10 - setting, generating (43) an alért tone in response to sald addreéess
mat ch f ol Iresponge @ Psseondpemsratidn éfhthe Symeatpemesimal.si gnal by the detector
means, switching (52) the receiver to the |ow gain setting if the

sync- absence dAggaaling Jogmoetheat aspectook theh amveotiare theyt | iswdisgosedea gadier pagern of

said alert
adapted to receive a signal containing sync codes and address codes, comprising:

a receiver for receiving said signal at one of high and low gain settings such that
when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and detecting an address maich between an address code contained in the
received signal and an address code assigned to the radio pager, said detector means
generating a sync-presence signal if the sync code is detected and a sync-absence signal if
the sync code is not detected during an expected time interval; and

control means for initially switching said receiver to the high gain setting,
generating an alert tone in response to said address match following a generation of the
sync-presence signal by the detector means, switching the receiver to the low gain setting
if the sync-absence signal is generated more than once following the generation of said
alert tone, a1_1d subsequently switching the receiver to the high gain setting if the sync-
absence signél is generated more than once during the time said receiver is being
switched to the low gain setting.

According to still another aspect of the invention there is disclosed a radio pager
adapted to receive a signal containing sync codes and address codes, comprising:

~ a receiver for receiving said signal at one of high and low gain settings such that
when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and detecting an address match between an address code contained in the
received signal and an address code assigned to the radio pager, said detector means for

generating a sync-presence signal if a sync code in said received signal is detected and a
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tone, and subsequently switching (68) the receiver to W@,@ﬁ
I f the sync-absence signal is generated nore than once %g@"\t he

receiver is switched to the low gain setting. 4. /rT’adil “page dto
recei ve a signal containing sync codes and address gpdés, ] P1g; a
recei ver for receiving said signal at of® of high ant {’JQ‘XA’" yEF set tings
such that when said receiver is swtched to the | ow gul etting the

strength | t ISl ' | the. ngt h
o o desi P BERTPHLE 10F SPRETUAL Sy sBid BELGEE sighal & Bt Mk il G
recei ved skgh@dd {iReskafl:ialy synchroni zation and detecting an address match
bet ween an address code contained in the received signal and an address

code assi gned chardlnendaasli for Piaglly switchifetsaid eéceMRRNt> PN Qfigh | giGn ;-

presence signal if a sync code in said received signal is detected and a

sync- absegerersiinmal first dersytone o said addedss emacihy isd fisst gdesdcteds folbawidgt thet ed
generation of the sync-presence signal, switching the receiver to the low gain setting if
the sync-absence signal is generated more than once following the generation of said first
alert tone, generating a second alert tone when said address match is further detected
during the time said receiver is being switched to the low gain setting, and switching the
receiver to the high gain setting if the sync-absence signal is generated more than once
following the generation of the second alert tone.

According to still another aspect of the invention there is disclosed in a radio pager
adapted to receive a signal containing sync codes, the pager comprising a receiver for
receiving said signal at one of high and low gain settings such that when said receiver is
switched to the low gain setting the strength of intermodulation products is reduced in
relation to the strength of a desired signal, and detector means for detecting a sync code
in the received signal to establish synchronization and generating a sync-absence signal if
the sync code is not detected during an expected time interval, a method for controlling
the gain of said receiver comprising the steps of:

(a) initially switching said receiver to the high gain setting;

(b) switching the receiver to the low gain setting if the sync-absence signal is
generated following the switching of the receiver to the high géin setting by the step (a);
and _

(c) switching the receiver to the high gain setting if the sync-absence signal is
generated more than once fol'lowing the switching of the receiver to the low gain setting
by the step (b).

According to still another aspect of the invention there is disclosed in a radio pager
adapted to receive a signal containing sync codes and address codes, the pager

comprising a receiver for receiving said signal at one of high and low gain settings such
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t he secondetedtingta syncecode in the received signal to establish synchronization and detecting an

address match between an address code contained in the received signal and an address
code assigned to the radio pager, said detector means generating a sync-presence signal
when the sync code is detected and a sync-absence signal when the sync code is not
detected during an expected time interval, a method for controlling the gain of said
receiver comprising the steps of: _

(a) (initially switching said receiver to the high gain setting;

(b) generating an alert tone when said address match is detected following the
generation of the sync-presence signal;

(¢) switching the receiver to the low gain setting if the sync-absence signal is
generated more than once following the generation of the alert tone by the step (b); and

. (d) switching the receiver to the high gain setting if the sync-absence signal is
generated more than once following the switching of the receiver to the low gain setting
by the step (c).

Accordi_ng to still another aspect of the invention there is disclosed in a radio pager
adapted to réceive a signal containing sync codes and address codes, the pager
comprising a receiver for receiving said signal at one of high and low gain settings such
that when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal, and detector means for
detg_ctiflg a sync code in the received signal to establish synchronization and detecting an
address code contained in the received signal which matches an address code assigned to
the radio pager, said detector means generating a sync-presence signal indicating that a
sync code is detected and a sync-absence signal indicating that a sync code is not
detected during an expected time interval, a method for controlling the gain of said
receiver comprising the steps of:

(a) initially switching said receiver to the high gain setting;
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following thé switching of the receiver to the low gain setting by the step (c); and
() switching the receiver to the high gain setting if the sync-absence signal is
generated more than once following the generation of the second alert tone by the step
(d).
The present invention will be described in further detail with reference to the
accompanying drawings, in which:
Figure 1 is a block diagram of a radio pager of the present invention;
Figure 2 is an illustration showing the frame structure of a signal received by the
pager; and
Figure 3A, 3B and 3C are flow charts of instructions programmed in the controller
of Figure 1.
Referring to Figure 1, there is shown a radio pager according to the present
invention. The pager is receiving a signal having a frame format. As illustrated in
Figure 2, the signal is organised into a sequence of frames each containing fifteen
subframes or "groups” G1 through G15. Each subframe has a frame sync field "FS" for
establishing frame synchronisation at the start of the frame, a group sync field “GS" for
identifying the subframe and data filed 1 through 6 in which selective calling address
codes are inserted, respectively. The signal is transmitted in the known BCH format for

error detection and correction at the pager.

The radio pager includes an antenna 1 for detecting the transmitted
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when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and generating a sync-absence signal of the sync code is not detected
during an expected time interval; and

control means for initially switching said receiver to the high gain setting,
switching the receiver to the low gain setting in response to a first generation of the
sync-absence signal, and subsequently switching the receiver to the high gain setting in
response to a second generation of the sync-absence signal. |
2. A radio pager adapted to receive a signal containing sync codes and address codes,
comprising:

a receiver for receiving said signal at one of high and low gain settings such that
when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and detecting an address match between an address code contained in the
received signal and an address code assigned to the radio pager, said detector means
gel_l_erating a sync-presence signal if the sync code is detected and a synec-absence signal if
the sync code is not detectéd during an expected time interval; and

control means for initially switching said receiver to the high gain setting,
generating an alert tone in response to said address match following a generation of the
sync-presence signal by the detector means, switching the receiver to the low gain setting
if the sync-absence signal is generated more than once following the generation of said

alert tone, and subsequently switching the receiver to the high gain setting if the sync-
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i s comprising:

a receiver for receiving said signal at one of high and low gain settings such that
when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal;

detector means for detecting a sync code in the received signal to establish
synchronization and detecting an address match between an address code contained in the
received signal and an address code assigned to the radio pager, said detector means for
generating a sync-presence signal if a sync code in said received signal is detected and a
sync-absence signal if a sync code in said received signal is not detected during an
expected time interval; and

control means for initially switching said receiver to the high gain setting,
generating a first alert tone when said address match is first detected following the
generation of the sync-presence signal, switching the receiver to the low gain setting if
the sync-absence signal is generated more than once following the generation of said first
alert tone, generating a second alert tone when said address match is further detected
during the time said receiver is being switched to the low gain setting, and switching the
receiver to the high gain setting if the sync-absence signal is generated more than once
following the generation of the second alert tone.

4. In a radio pager adapted to receive a signal containing sync codes, the pager
comprising a receiver for receiving said signal at one of high and low gain settings such
that when said receiver is switched to the low gain setting the strength of intermodulation
products is reduced in relation to the strength of a desired signal, and detector means for
detecting a sync code in the received signal to establish synchronization and generating a
sync-absence signal if the sync code is not detected during an expected time interval, a

method for controlling the gain of said receiver comprising the steps of:
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() switching the receiver to the high gain setting if the sync-absence signal is

generated more than once following the switching of the receiver to the low gain setting
by the step (b).
5. In a radio pager adapted to receive a signal containing sync codes and address
codes, the pager comprising a receiver for receiving said signal at one of high and low
gain settings such that when said receiver is switched to the low gain setting the strength
of intermodulation products is reduced in relation to the strength of a desired signal, and
detector means for detecting a sync code in the received signal to establish
syncMommtion'@d detecting an address match betﬁeen an address code contained in the
received signal and an address code assigned to the radio pager, said detector means
generating a sync-presence signal when the sync code is detected and a sync-absence
signal when the sync code is not detected during an expected time interval, a method for
controlling the gain of said receiver comprising the steps of:

(a) initially switching said receiver to the high gain setting;

(b) generating an alert tone when said address match is detected following the
generation of the sync-presence signal;

{¢) switching the receiver to the low gain setting if the sync-absence signal is
generated more than once following the generation of the alert tone by the step (b); and

(@) switching the receiver to the high gain setting if the sync-absence signal is
generated more than once following the switching of the receiver to the low gain setting
by the step (c).
6. In a radio pager adapted to receive a-signal containing sync codes and address
codes, the pager comprising a receiver for receiving said signal at one of high and low

gain settings such that when said receiver is switched to the low gain setting the strength
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of intermodulation products is reduced in relation to the strength of a desired signal, and
detector means for detecting a sync code in the received signal to establish
synchronization and detecting an address code contained in the received signal which
matches an address code assigned to the radio pager, said detector means generating a
sync-presence signal indicating that a sync code is detected and a sync-absence signal
indicating that a sync code is not detected during an expected time interval, a method for
controlling the gain of said receiver comprising the steps of:

(a) initially switching said receiver to the high gain setting;

(b) generating a first alert tone if said address match is first detected following -
the generation of the sync-presence signal;

(c) switching the receiver to the low gain setting if the sync-absence signal is
generated more than once following the generation of the first alert tone by the step (b);

(d) generating a second alert tone when said address match is further detected
following the switching of the receiver to the low gain setting by the step (c); and

(¢) switching the receiver to the high gain setting if the sync-absence signal is

generated more than once following the generation of the second alert tone by the step

(d).




