DESCRIPTICN BATTERY POAER CONSERVATI ON.k N.A SELECTI VE GAhb:SYSTé;S
The predent invention relates to battery power conservati=on:in-g:sed.ecti

cal If system such as a pagi hg system For.:conveni'erce:.of d63cx|pt|on
the present invention will be described in the context Ogﬁéﬂﬁ gC

Radi opagi ng Code No. 1 (otherw se known as POCSAG which 82% i bed in
detail in "Th éa%%@ﬁpf the CCI R Radi opagi ng Code No. 1" published by the
Radiopaging Bar ds G oup (RCSG and obtainable fromBritish

Tel ecom RadlopagéPg, London Engl and. However the |nvent|on may be applied
to systens using

s well known POCSAG
has an i nherent battery povver coﬁ%&pgﬁ%ﬁoﬁv & Fq‘@rﬁﬁtl' WETEM conpri ses

for each new transm ssion, a preanble of 576 blts whi ch serves to enable a

pagi ng recel ver {anghgidnoile SYIGhLON S8 0B AR B plucalliy of

iconcateréat ed bat ches. conpri §8s%

i ch enabl esaa?'%a@’é“l”et%)ﬂébﬁéﬁmmvmu &y acprgdng systen, and 8 franes, each
onprising 2 codewords. A control device in a pager is preprograrmed vvith
he nunber of the frarre in which an alert signal conprising the pager's
dentity codewor dFPRICGFVEiENCe Rfcdesprintdemmtyie tresentadiavintieod wilk der di ngly

fter achi evmgscmecsyﬁcmeommktcaz id\echeRgidBheARCELAMNET 12 Pager only
equires to bg ner for éwg erlos in _each %atc firstly, to receive
a

tthe syncEr oni | on Qethich {5 despribed igidetaibrinofThene
r e- desi'gnat ebodkr afr’B:hlenC(HRdEﬂd:.bﬁaéiﬁg&tﬂdQ RQ feGRbYENel byRtke if

tyansmtted. £oi; s bet he .end of the_synchronisation
cpdeword and t ggl% % ‘E%Jd ﬁ‘t'ea%ﬁ?‘é de’é‘f“é’vffégs n&’ tajuahigi frpm Bedtish i s not
thBe first fraﬁ@ecand Rgdiapaging,hbomiod, Fnglael. privvwdesd gﬁ@t;adeﬁglama@nd the
of the bap&hppiil t&EF5¥edusing other digital paging codes. '

As is well known POCSAG has an inherent battery power

conservation signal format which comprises for each new
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transmi;sion, a preamble of 576 bits, which serves to enable a
paging receiver to obtain bit synchronisation, and a plurality of
concatenated batches. Each batch comprises a synchronisation
codeword, which enables a pager to obtain word synchronisation, and
8 frames, each éomprising 2 codewords. A control device in a pager
is preprogrammed with the number of the frame in which an alert

20

signal comprising the pager's identity codeword (RIC) will, when

necessary, be transmitted. Accordingly after achieving bit

synchronisation, the receiver section of a pager only requires to
25 be energised for two periods in each batch, firstly, to receive the
synchronisation codeword and, secondly, for the duration of the
pre~designated frame in order to be able to receive its RIC, if
transmitted. For the time intervals between the end of the
synchronisation codeword and the start of the pre~designated frame,
assuming that it is not the first frame, and between the end of the

pre—designated frame and the end of the batch, the receiving

a0

section can be de-energised for a period equivalent to 7 frames
thereby giving a battery saving duty cycle of 1:8. A clock

" included in the control device controls the energisation of the




section can be de-energised for a period equivalent.to + franes-{hereby
giving a battery saving duty cycle of 1:8. A clogk,tncluded in the-control-
devite controls the energisation of the cree o TR Tt
- 2- receiving section. For pocket sige pagers which ar Wé hol d
relatively |arge capacity batteries, f'or exanple two siz Bt ter i es,
the battery power conservation feature of the POCSAG signal format enables
an accept abl e TRRRIVERY Septiont. o Bor prdiet\sdde pagers Waiwhy ere fabie onholgeci al
appl i cat ions, rbofeiGaRRbEsd'ighftity MAREL1bS, Uk | drahfile cfo Wikgt al C,

relatively small and ‘expensive um batteri es are used to energise the
bager . Accor difify I BrtEerses, jthe batdery @over roryesuatdon nkeasure ofythecBHEsi ng

spect of thespa@aAr fofmaBeaRSEad ¥inddcckPEabeX RRREEYOL i BERYI e achieved VAr | OUS
br oposal s are knmfgggto ephance the conseryation of battery power. For

bxanpl e PCT speci PRSI oFOMNE R ABRESA FAPLTEATIRRS »c % S¥OTRIS PRRKEr 2 duri ng t he
ransm <si on ohzar ddiidiniined 6 vghsdwatdiChelRtivdly Syd1Chimiespdnis@ve codewor d.
This nmethod requires ani ni the first 8, bi of the 32 hit

ynchr oni sat i gﬁg%"o el\%agtr q 3 F‘g%é‘ﬁ%&"aﬁ}frﬁsei %E%Sﬁgiﬁ ‘nsg‘fcé?g“fgﬁ&n two bit
rrors, the cahpretie zddeivor doiincasmente batteay echeensing eispect obruhect | y
nd the contr ' ' f r V] section until the

e- desi gnat egk;%ﬁgﬁﬁiﬁéﬁggﬁéﬂ a?x%%?sesggﬁgegbin%fhod requires resetting
e cl ock intervalVaripgepeqrosily hee finpwn tg ¢nhance ghe gionsexwetion abre bit

rors, ®hen tae:s8CinErNg FeChiap1 12T et HTRLANRS Bo36ehal OafseEsiae the
tire synchroni sation codeword and either the remainin bits are

( ) g :
ecked for efPBFEFVIRE PR JLTiNE ERRISTEATLFEoBRI RERAGISFMiRted oFignals
ot her pr ?pahsahh adi mgd @gR¢hrio gid%@Io:sraea%fo&eat TRDs WX 1R 95%6.'%% i ZGt he )
tion o at _Jm ter .- super.batch". co i si,n at ches,
e N = 16. ef‘ﬁmw\éérgﬁeo?’tfg%aﬁ)ﬁ’étf igb%%?f teﬁgﬁkﬁ?ﬂlé%t’r% %@Uﬁé)batch,
e synchroni sat rerivetiendrif is ognveimsalessdenhni tye bbrprrerngtisay a four bit
nary vird 1 anghittef oMBuGrd Qs Libeudle «HACH AL AL BRd S6RIEkYy afiqapPended

t he synchronisati on codeword.
the control device switches off the receiving section until the

erer [ *rr
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pre—designated frame in the same batch. Such a method requires
resetting the clock interval. However if the first 8 bits contain
two or more bit errors, then the receiving section has to remain

20 energised to receive the entire synchronisation codeword and either
the remaining 24 bits are checked for errors or the entire codeword
is checked for errors.

Another proposal, disclosed in PCT specification WO 88/05248,
is the creation of what may be termed a "superbatch" comprising N
*‘ % POCSAG batches, where N = 16. In order to be able to identify each
batch in a superbatch, the synchronisation codeword is given an
identity comprising say a four bit binary word ranging from 0 to
15. The synéhronisation identity is appended to the
synchronisation codeword.

30 The control device in the pager is then preprogrammed to
energise the receiving section to receive one or more of the N
synchronisation codewords in a superbatch together with the
pre—designated frame in the associated batch or batches. Thus in

% the case of say a wristwatch pager, the receiving section may be
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The control device in the pager is then preprogramed to epergjse,the

recei ving section to receive one or nore of the N synchroﬁFsatl on codewords
in a superbatch together with the pre-desi gnated frame,im.the asspdi at ed
batch or batches. Thus in the case of say a wistwatch pager, the receiving
section may be energiagd firstly to r ecei RHB3BMSEP

synchroni satiqn codeword and secondly for the duration of a subsequent
frame in or b 0 Rl Lreasmddt g i n one batch
in every 16&0 %d f"u?@i)ﬁ tbr {3:%?\% YHie sgé?né’ éﬁtﬁo y‘%?e of 1:128. In other
appl i cati orﬁgeon@hefoha;he cdweatmncﬂf |an3®899|1§ﬁé¥*’-bﬁlt?éﬁ Haprérr Ge&e obiech | eads
to a correspopdidigel fdURd 00t [daddichad ! £ YordAWARA GHbYelgygbe. N the case

of a normal pager ‘whi ch e to operate in all the batches it has to
recei ve ancbatehesi@ivineg ?H@téyﬁtﬁﬁ‘ﬁ‘ﬁ‘igs‘é’t‘iyoﬁ’%d%rﬂ%s -anth OKR$S i dentiti es

Whi ch means,dliatatiehs Onbye Rsn 0RE HeRERiM BGupeEHAten niag meupeawax up | onger
in ordér to recejve the addltlonﬁéﬁblts but a so the og %n di scl osed in WD

90/ 06634 calrdf B BuSHIeSRRAIME ARSI FRgHHy %Vsﬂf%rﬁa"
synchroni saé,grdla Cageywd das«leptd '&xbﬁ&lap&gea‘p\plmndeib tbld lte epemetw dni sation

odeword is C tiblLe.with the ;0or Yisd em whi ch nmeans t hat
tthi s propos%f{i %g?alﬁsahgﬁﬁeﬁ rf%ewgers no th ng to apply the enhanced
ttery pomeynahommm oodewerdm iagdicheir 1dentxAﬁea)b!}1€@'t medns feathpetent
vention 1 S PrbGhk debyild®s SRNIPRUAd QBudealy LbigerPOIRLaly tone or more

assedlof US n a se ve ca stéemin a nmanner which is
bst ant i al Feceivarthsardditionalobiter by 3kee sheopgi) disclosed ABcor ding to one

pect of tbé!bdfw@&mt cédih)é@rﬁé gfed. hemﬁths:mtfsva geging sﬁteﬁ;]in/ehml |h s%st em
rising a base station urality of receiyv erein the base
i on tr afERRIFERLsaGHen §°$ gcﬁfﬂ%é&s FERRR <8 gdng?sﬁhorrrat i ncluding a
essi on @imdiabaimtior 2odevozticis sormenpEtiblevivith dhe yrorhabPOEMG on

system which means that this proposal is not transparent to users

not wishing to apply the enhanced battery power conservation

technique.

An object of the present invention is to facilitate the
20 conservation of battery power by one or more classes of users in a
selective call system in a manner which is substantially
transpérent to other classes of users.
According to one aspect of the present invention there is
provided a selective cail system comprising a base station and a
25§ plurality of receivers, wherein the base station transmits signals
in accordance with a signal format including a succession of
batches, each batch commencing with a synchronisation codeword
followed by a predetermined integer number, n, of frames, each
frame having a duration corresponding to the transmission of at
30 least one receiver identity code, each receiver comprising a
receiving section and a control section which includes means for
controlling the energisation of the receiving section,
characterised in that the base station in every 1 in N batches,
where N is an integer of at least 2, transmits a predetermined

35 codeword in a preselected one of the n frames, and in that at least




followed by a predeterm ned integer nunber, n, .of-franes, ,each-4,ranme having
a duration corresponding to the transmi ssion of .at.:l east; obe.redcei wer
identity code, each receiver conprising a receidMing secti ok and-"a«control
section which includes neans for controlling the energisation of the

recei ving section, characterised in that the base stati diBBa7&MNBry 1 in N
batches, where Nis an integer of at least 2, transmts a predeterm ned
codeword in anpresehecletsivaprs Qf cbi@omdd Bymts @hdrd shédlbnato | €ast _
-4- one of the receivers ., s controlled by its cqQntraql sthldon to energise
i ts recei vi ng"8EE RN HBFBNERE &eCHo) Eﬂéﬂé‘é’f”rﬁ‘ﬁ PTEGEERESEBeY sai d control
section in resfensd, taaideamityoGesidiod Dt edetonsai toedecrddtosaidle- ener gi si ng
said receivin ction .f a det er i enhiod and thereafter
re-energisin §§§tcftﬂr"g{c}éii '\g{dﬁgogée?fi—%nr?rg%d}%g sot}?ia T6n" é‘&?%%ﬁ%ﬁﬁga to at

| east one fr aredeterainddepantiod mndprhatestieni nevnpegisingpsatdirdcdiviiagches.

The syssem i 3esd danGCaliatiol RErRlspsRfng i S811:a8: \RESeAdag fi gelet er m ned

i
codeword to provi de a tine r@ erence _hose recel vers, t%at I'S pagers,
whi ch are opéreadt mpepasdetaminesbhatchc shseiddt Patcheggi ne which has a duty

cycl e which is grgat gysteiath hb@irdihdeC Bitss chahRedife {dvehboasdL thégnal
ornmat of the sxstem for exanple 1:8.i.n the cagf of chséﬁ The systemin
ccordance wiRFRORHE™IIeSS BOAeVPRY &t PRANIRS & FlRs pefesRtcy SOMAPR%E users of the
OCSAG syst emeanilvdias thakyismpagimaalwhdthere eferbbiigeaiagessy whage identity
odes (a0 RICs) are.transmtt Ln the franme, .say.the first frame, of the
- b SRS AP R B BoreTT] DF Rl e B B °F B s
-ation. Thi sthag yechuse ivmrgnoria the dayiclSidralcieat ofathesyswmand in the
fected batch ! a1l S :8t4d lknd 'L%gQFHf ?@bsggag%:hggsytsbén sRcd gahgwor d of

POCSAG franme totransmt an identi Furthernore as the
hr oni sat i ¥ShcHre REAERE sinVeRtEgn 15 tr#RSPassndt EonngrmRl seexsnPEdbee by al |

asses of Us@yc8aé 9B aMd habCHillR MHI@SnalS UEFbcRSod fiﬁ&séi'ﬁ%ézgsﬁdqsbn Eur opean

tent 05118 '1d53 B1, gan be_used to recover batch synchroni sati on whenever
alsignal is identity codes {or RICs) are transmitted in the frame, say the

first frame, of the batch in which the predetermined codeword is

transmitted by the base station. This is because only one in say
16 batches is affected and in the affected batch there is still the
option of using the second codeword of the POCSAG frame to transmit
an identity code.

20

Furthermore as the synchronisation codeword is normal to the
system and recognisable by all classes of users then known
techniques, such as that disclosed in European Patent 0 118 153 Bl,

can be used to recover batch synchronisation whenever a signal is

25
lost due to a deep fade and/or carrier loss.

Battery power conservation may be enhanced in several ways.
For example the base station may be controlled to transmit pager
identity codes in an ordered sequence, say decreasing numerical
significance, and the control section of a pager on determining

30 that a received identity code follows its own identity code in the

sequence, de—energises its receiving section prior to the expiry of
its frame.

In an alternative arrangement the identity codes of those

receivers operating a particular battery power conservation regime
35




| ost due to a deep fade and/or carrier |oss. - --Batfery power, «er:
conservation may be enhanced in several ways. For.exanpte it he.base.station
may be controlled to transnit pager identity cbdes in‘-ah Odrder-ed -sequence,
say decreasing nunerical significance, and the control se ti%n of a pager
on deternmining that a received ident?ty code fol | ows itrpg Fﬁentity code
in the sequence, de-energises its receiving section prior to the expiry of
its frane. may conRaifin agpiefinainiyee avrthoge meakivere dodeiddried axodes of t hose
recei vers operatin articFi r..batfery [ [ i [ el

y contain rprpefag‘%%ﬁ%i ﬁ%nér oa‘l’te 5"502 Er’gé‘e %%r s”};g%ﬁ"g@%? ggteéﬁg#%%p and

he control g¢hetithe vfcedvehlbrs icarresppasiiog toothetbdt monivipnshefi at he recei ved

Its corr espgggfﬂg db OdthEol¥ebpdiAStd tADS Ak 2 cBAGhhE 4] N 184zegpond to

he prefix contained in Its identi t%/,_code, de-energises its recelving
ectiongpri orcofle, dezensypisep dts regefvingection priori§ the A¥PLHE of Hioup of
ecei vers operghdeNg the sane battery power conservation regi ne becom ng too
Il§ar ge then a secaond grou nd assiq%ned t 0._.anot her bat ch.

_ R maﬁ be formgd a ¢ 0
e systemin accdt B3HEYR Oh T FEOWR SEFRCCIYRIEADATTE FietfBie to
| ement bedatseryt bewars sorgrresitionfregine pagerisgt woplaxigectheanr a fsegpmd i n one

of nore of t e p | pr eprogramm ng the
chntrol sect %%ﬁ%?‘ggc%aggg&ang&q gggﬁ?gxc%r F‘é%%%%gl%%}yﬁ nformation into the
bise station. Thutheasystemein agtordance Pty she presenterimention idgi mes can be

povi ded, al l£1Qs gyl €8 13 Lerdeh@NFRGEEN khd AsOl Hitent! D8 helbagdi@ €St em
Agcording to a second aspect of the present 1nvention there s provided a

sdl ective calnarEtegpycirapes ifsenq AT (IREe Bfs tRenNabrtsPE? (Fgt bR AAR® P¥r st aspect

t he presenippk)aRteB préfivgt faLhy She CAMRESISsBELianl &L @i yageg &@ction and a
rol section,.said contr

: ; e T : g
hr oni si nd‘°€8ﬁ‘é§/\6f’ﬂr,esaﬁn$1&§ﬁ’?‘} ?‘%‘%’8&3&5‘?8' 3 d ?%Bgtéacfg%’éf rr?ﬁ‘!ésg cgdewor d

ch i % usedvdrieth@f battery power conservation regimes can be provided, all

of which are transparent to other users of the system.

According to a second aspect of the present invention there is
provided a selective call receiver for use in the system according
to the first aspect of the present invention, the receiver

20 comprising a receiving section and a control section, said control
section including means for storing a synchronising codeword, an
identity codeword and a predetermined codeword which is used by the
control section to operate the receiver in accordance with a
predetermined battery power conservation regime, and timing means

2% for controlling the energisation of the receiving section, whereby

in response to the control section detecting receipt of said

1%’ predetermined codeword, the receiving section is de—energised until
the expiry of a first predetermined time period after which it is
energised for the duration of a frame and thereafter it is

30 de—energised until the expiry of a second predetermined period
whereat the receiving section is energised to receive the
synchronisation codeword of the batch containing said predetermined
codeword, the sum of said first and second predetermined periods

exceeding the duration of a batch.

35
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‘control section to operate the receiver in acecqrégnce -w th a‘predeterm ned
batt ery: power conservation regime, and timng nears fer :caont rokling the
nergi sation of the receiving section, wherebyri-n*response-to ‘the-control

ection detecting recei pt of said predeterm ned codewor%g:sé?ﬁ% ecei vi ng
ection is de-energised until the expiry of a first pre ed time

eriod after which it is energised for the duration of a frane and
hereafter it i sThiepeesenyiiswdnuioni willheowekpidegcxibed, sycenyd ofr edet er ni ned
eriod where L\ b Ghi LScdh L.se ecgj.ve; t.he
ynchr oni sat%ﬁbg:%’dgﬁg%%@fﬁg bat c conggrf)ﬁhggﬂgg%fspr@(f\é&%’m ned
odeword, the suRimreshild # idisgragnillysteatdng peditkeetinncalpeystals exceedi ng

the duration of Rih@kCiis a diagram of the POCSAG BEzd¥iCEGMaci NVeNtion will now
descri bed, - by_way of exanple, with reference to_ the acconmpanying

df awi ngs, wher ei Rigure 3 igjydiagrem L1lystratdng @ Fraaydeteht phgpad fxMmakii ve cal
system Fi gpigard 4 Ssaa GiagliFndbibdie sBdnatle Figiahn sOLNBiger, Figure
3lis a diagramillustrating a superbatch signal format, Figure 4 is a
silnpl i fi ed b¥Btk schematic di agram of a pager, and Figure 5is a flow

clart illustrati Rigurees dat i efygw pieet iChisteatviig e battdricpower In the

drfawi ngs the_sane r.eference nunerals have been used to illustrate

cdr r espondi nf‘;o SEYFEE Foutine. 1o selective cal | system shown in Figure 1
ri ses a baselsttiei drawifgsmMihe sang redereppe humetdlsahdveahsen tseat té2 and a

coptrol¥er 14 ahiehd Qfll‘lé%g&‘d% NS f@sformatting signals to be
tr th al's

nsmtted, e sign y cohprise pager identity .codes (Rl Cs) and/or
negsage dat a. A plurality of paging receivers (or pagers) Pl to P4 are
prpvided. The paggs %e&é&i@@'&lﬁ.osfseéﬁnsh&nﬁ&ﬂ BlgheOfl LOPresveLhadfuse

h station 10 which is equipped with a transmitter 12 and a controller

14 which includes means for formatting signals to be transmitted,

.15
the signals may comprise pager identity codes (RICs) and/or message

data.
A plurality of paging receivers {or pagers) Pl.to P4 are

provided. The pagers are able to roam in and out of the coverage
area of the transmitter 12. Each pager Pl to P4 includes a

n receiving section 16 tuned to the frequency of the transmitter 12
and a control section 18 which controls the energisation of the
receiving section and the energisation of an alerting device, for
example an acoustic, visual andfor tactile transducer, in the event

of the control section identifying the pager's RIC in a transmitted

25
message.

“ The signal format is POCSAG or CCIR Radiopaging Code No. 1 and
for the sake of completeness it will be described briefly with
reference to Figure 2, However for full information reference may
be made to "The book of the CCIR Radiopaging Code No. 1" mentioned

3 in the preamble of the specification. The transmissions from the

base station 10 comprise a series of bursts, each burst comprising

a preamble 20 of 576 bits which serve to enable the pagers Pl to P4

achieve bit synchronisation, followed by concatenated batches of

codewords formed by RICs and data messages.

- For convenience of

b e
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area of the transmtter 12. Each pager P1 to P4 --ncludes:a. receivirng
section 16 tuned to the frequency of the transm t.te.r' 12 a:nd a. cmtrol
section 18 which controls the energisation of the-recei'ving+secti'onand the
energi sation of an alerting device, for exanple an acoustic, visual and/or
tactile transducer, in the event of tHe control section IPH%TWP?% ng the
pager's RICin a transmtted nmessage. The signal format is POCSAG or

g:cl R Rgdld ogagads\?crepﬂﬁ;ﬁm? erlmrontaeds%ge@éageemlmtme?§l : t W} 'l be
escribed bri efere ure wever for fu i nf ormati on
ef erence may“B ’e‘yr’rg%% a“hTh% o%)i'%éf1 ﬁé"(‘,’éf’ﬁ BHSEAYY g9 COHRTINES 1+
rentioned in kh&mea&mﬂi—bﬁwﬁoddwerdypec‘rﬁa €atstomodehd Rbatss |l ssions fromthe
ase station Qg}g ' I5S h sf.conprising a
reanmbl e 20 o% HE{A&?;‘O cgﬁédggév@fl }gl*enél%ld g?% pp%%e%s P1 to P4 achieve
i t synchroni seieya/mfipksionwerdyyednonisetioed B ceradndie sddesor ds f or med
RI Cs and d@Bé’emﬁe%g@Spa:EQ& aﬁ@@ﬁ%ﬁ'@.ﬁn‘iﬁe Q!flght pairs is termed a frame, .

- description t transm ssion of data nmessages wil| not be deséri bed.
ch batch 22 Fparq E8qr Eaply@aseidntascasned SR o3 riass fxanpeitichmesps i ¢t

dewords. Thenfi rith 0@IGNAS He 3@ ahsnidt&Y RENHARI Sk Ohag OBHRAWE L, WHach 1S

ed by a pager t achl ve/ mai nt ai rd_synchyoni sati on. The renai ni ng
xt een codewdPd® ﬁgﬁé’ﬁ RATE ‘égcf'ﬁo ’r\g {’tﬁ’her%é’i"f“gr iSSPV ARP . frane,

to F8 Eacffepageroi PoaSA gﬂ&dpﬁaramm ehexgiae :ksanmewﬂr@hsmams Ibhat its
wi |1 9pe tra t th n Thus as
t of the mﬁereﬁtE z;%ftgélb Q& recg—cq’gn%%ré tlbgﬁglf ?Jn?é"gd?w%f’%fgga t he

er nust eneegenidyifar p!e@elpmmgns@cna)rfrax@e,f F-!’*sfthP-y exemple Bl dut Forecei ve
synchr oni gﬁklﬁ&aempwﬁeaaﬁéeﬁemytm ikhe dyrat LD refed kg, frame, in
exanpl e for the duration of the .other frames, that is F1 to F3
F5 to F8, thRerecedwing pertdesi6oprn be deneprredgsdner gi sed. As

tioned in the piseasdionédehertdl frdanBES @hefd aaagﬁassesswfpaasrsw&xfdhwatch

i §e pag®s, which are powered by relatively expe | pw_capacity
bajteries. Ac@r ’d’f’r?é?‘?t‘ghsbzredg?g%ﬁ Kpigh pre po Bl By Ferat 8§

expensive, low capacity batteries. Accordingly in order to extend

~ST PNV C O

the battery life, a more economical battery power conservation

regime is required.

20 Referring to Figure 3, every N, where N is an integer of two
or more, say 16, batches form a superbatch $Bl, SB2 and so on. A
pager wishing to follow a battery power conservation duty cycle of
say 1:128, that is 1 frame in every 16 batches, is assigned to a
particular frame in one batch, say frame F4 in the second of the 16

95 batches, that is batch 24 in Figure 2. Also this information will

be stored in the controller 14 (Figure 1} of the base station 10

1* which is programmed to operate in accordance with the POCSAG

format. In order for a pager to know that it is correctly

synchronised with the superbatch structure a predetermined codeword

PCW is transmitted by the base station as the first codeword in the

frame Fl1 of the first batch 22 of each superbatch SBi, SB2 and so

30

on.
At the beginning of a new transmission from the base station
10, the receiving section of a pager operating a long duty cycle

35 power conservation regime is energised to receive the preamble 20
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ter§i nat®s subst antdeabhy oat cHgeids Of1 Lhe THI rbateRa2th tubbradolt he

recqi ving section is energised to receive the synchyonisation codeword at

t hefbegi nni ngsHtipheinEha PagsTer et se55308 3489 HAFIAeSH (HB 9% B er ni ned
codgword PCW Thi hisy eyetemofd if1ih1bObdcafsLid @in hdbwdmbdaspdgesson. The

dugd i ons of the periods Tl and T2 are stored_in,the control section of the
paill, whi ch SBEEPS PR A AR S5 1 Yy nﬁ%’ar’f&f* number P RAEEER t o i s

fl eEbl e becausring twadpaatemhaasamepadtyr sycd@néxaegds @ gphreavieicht dedddut y

cycl & thEth{gbéﬂg Sérﬂ%éﬂéﬂéi of the system, then any new pagers wanting
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to operate that same duty cycle can be assigned to the same or a
different frame in another batch and the periods Tl and T2 are set
accordingly. In the case of a pager operating in accordance with
the 1:8 duty cycle inherent in POCSAG, it will be energised to
receive only the synchronisation codeword and for the duration of
its assigned frame in each batch. There is no requirement for such
a pager having to receive the predetermined codeword PCW. The
addition of the codeword PCW to the base station transmissions will
not affect unduly the performance of the system because it is
transmitted in 1 in N batches and it only requires half of a frame,
the other half being available for the transmission of a RIC.
Figure 4 is a block schematic diagram of an embodiment of a
pager P which is intended to operate a battery power saving duty
tycle of 1:128. The paging receiver P comprises a receiving
section 16 and a control section 18. The receiving section 16 can
be of any suitable design, for example one based on Philips low
?power digital paging receiver IC UAA 2033T or UAA 2050T and the
control section 18 may be based on the Philips PCA 5000T decoder.

& control section 18 is energised continuously during the period
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& gi sed cont rnuous y qoTs ng the’ peri od of' usé but™the
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t he recefyrhgpndestiopncodaverd apd theocodewerd E‘Fﬂgﬂblqheﬁ%tpéias%e@s coupl ed

RN out putaOleddi®ed @eclivd REt&RGE N 1 o usss thé Raedtoefsd he stages of

shift register 36 are coupled to g R C detector 38 and to a detector 40
det ect i PP BREEELERL 2oPulsenRener Aty A Wdeh FRodHGE8 @5y QUEBtand t he

et er m nethdseskawer sk PhiVdetBedidg dfbid @Ft theOhertliandd igallsay tB& out puts

béen sh latile store 42 i.s nected to t detector 40,
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store 4 Q\Q:MFS?‘ES Q?Qe\fﬁ%seé’ﬁﬁ?‘ét bf tB% ’te:gr ﬁ‘?%ge 13hE0 bRl RS

32 which determines in accordance with the data stored in its

memory means 34 whether power should be supplied or not supplied to
the receiving section 16. For example on receipt of a signal
2 indicative of the receipt of the codeword PCW, the time control
circuit 32 signals the power control circuit 30 to interrupt the
power supply to the receiving section for the period Tl, thereafter
power is supplied for the required frame period, that is frame F4
in batch 24, after which it is interrupted for the period T2.
i - An address store 46 which stores the RICs allocated to the
4 pager, normally there are 4 RICs, is coupled to the address
detector 38. An output of the detector 38 is connected to an alert
control circuit 48 which controls the energisation of one or more
transducers, such as an acoustic transducer 50. The timing control
g 30 circuit 32 has an output coupled to the address detector 38. If
e one of the pager's RICs is identified then the detector 38 produces
an output'and in response to that output the circuit 48 causes the
transducer 50 to be energised.

Figure 5 is a simplified flow chart of the superbatch battery

'3535 power conservation method disclosed. The flow chart begins with
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M i rer control circuit 32 which det®rmines in accordaf¥B3¥PRE t he data
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recexvxng section 16 in order to be able to receive the

synchronisation codeword at the commencement of the next

- YRR 112

concatenated superbatch, decision block 56.

20 In the event of a deep fade or carrier lost situations then

R T B

- the pager can adopt any suitable routine for recovering
]
synchronisation, for example that disclosed in European Patent
Specification 0 118 153 Bl. However in recovering synchronisation

it is necessary to identify the predetermined codeword PCW in order

VPR PRI R R

25 to determine the beginning of the superbatch and thereby set the
time control circuit 32 accordingly.

The time control circuit 32 includes a clock circuit not
shown. If more sophisticated battery power regimes are adopted,
such as those to be described in the following then the time

30 periods stored in the memory means may have to be varied to enhance
power conservation.

In one refinement, the base station 10 transmits the RICs it

Ty e N s Y TR T T
T T T e e i :

has for a particular frame in an ordered Sequence, for example
beginning with the highest RIC and decreasing. If the address

’3, 35 detector 38 determines from the first few bits of an address that

| e
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i ved, if not, N, the process reverts to block’ 58, but:it i t.Has’. Y,

b the receiving section 16 is de-energised for-the perieé Tl;> process

gk 60. Process block 62 relates to #he energi sation of the receiving

S i on 16 for the duration of its asstigned frame in the SHPEYE8ERN.
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f r ]
of an ad rngléléuctttﬁ’é% 915884 %6 energise, their  keqeivipgrpectiAng fonoted
fol Ilgow after idugavion 6f Cheir heigned|feasss. it can signal the tiner control

e’ fram. Thi snshh SELSIREN, Seifed BFEISNY o Frtess pstincretiie the
'd T% by tRI€sinfl these pigerhcvantinge tpariaotice the same battery power
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not detect this prefix which is transmitted at the beginning of its
assigned frame, it de-energises its receiving section 16

immediately and the duration of the period T2 is modified hy the

20 addition of the balance of the frame period.

Neither of these refinements will affect the operation of a
normal POCSAG pager.

From reading the present disclosure, other modifications will
be apparent to persons skilled in the art. Such modifications may
2 involve other features which are already known in the design,
manufacture and use of selective call systems and receivers and
component parts thereof and which may be used instead of or in
addition to features already described herein. Although claims
have been formulated in this application to particular combinations
30 of features, it should be understood that the scope of the

disclosure of the present application also includes any novel
feature or any novel combination of features disclosed herein
either explicitly or implicitly or any generalisation thereof,
whether or not it relates to the same invention as presently

- claimed in any claim and whether or not it mitigates any or all of
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tures and/or miﬁ ﬁatlons 1ti ons of Such feat ures’ duri.ng 1 he [broseoutfon of the

bsent appl i cat Iﬂ,ﬂﬂ’lﬂﬂ rther applicati‘on: derived:t hetgfr.om

3 CLAI M5 ﬂve call system conprising a base station

) a plurality of rece| Ver$, Wherei A3the base station tRHARITAYER si gnals in
ordance with a signal format including a succession of batches, each

fch commengiafigs Wi th a synchroni sation codeword followed by a

tdet er m ned |nt eger nunber, n, of franes, each franme having a duration

Ir esponding tolt he (SePREHVE Go0h TISteR comBRisipg @ bateestation adisty code,
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| udes nmeans for .,controllin ner ti,on of the receiying section,
actor | ol ARETARESR LM, 2ot drnd EReT 1REbisfle  mctRebichts vhere N | s
| nt eger dfatahed,casth Batdhr ammnbsrxmwpﬂedeﬁmmmdamdmdorm a

oLy RoRka DS B iUl hepfed Hlloctl A 238 2cREy Oladl o0l ver S

sec ener $ recelvi ng section to

refgei ving sa rege d g cgiving section
folR a predet%aérg%len&% }ge‘t{elqg%egggﬁﬂﬁgo‘é%fe t ga%??%hgﬁ C&,%Irgss{?%dgrecel Vi ng
i on for BEWEVERE é‘FFtéG’P ra@dpd rigpEEPlt seqiion eldeh @ﬁel\#karfteanﬁ £¢ | east one

prgdet er m neébrﬁibﬁlngfth%abﬂtﬂﬁipﬁ:&ﬂﬁ the recéivind sa¥&iAMN as clained in
cl g mly character| sed_i.n that sai %)redeterm ned codeword transmtted

in §he franeSBaRRERtaed iy AT G RESe REASPRCHY S¥8Tati Phic d
trahsnitted erd KifsSin dhtégurdod dhalefaesz, transmdts alpradstenmiasd cl ai ned in

clagm1l or har act erl sed.n that e has 224 dur ation orrespondl ng
to §he transﬁ?g 50 3812 RFETEESFT BB % ?ghver 2g&hr i# %‘og}ét at i PRat the
ba

st at i onote &ﬁsthet sededuenty Ly cogesiled tarnxbs denmlsmemezoand in that
energise its receiving section to receive said predetermined
15 codeword, said control section in response to receiving said

predetermined codeword de—energising said receiving section for a

predetermined period and thereafter re—energising said receiving

section for a duration corresponding to at least one frame in at
least one predetermined batch of said N batches.

20 2. A system as claimed in claim 1, characterised in that
said predetermined codeword is transmitted in the frame
immediately following the synchronisation codeword transmitted in a
first of said N batches.

3. A system as claimed in claim 1 or 2, characterised in
‘ 28 that each frame has a duration corresponding to the transmission of
at least two receiver identity codes, in that the base station
transmits identity codes in an ordered sequence and in that the
control section of a receiver in response to determining that an

identity code being transmitted follows the transmission of its own

ki) . . . . ops .
identity code in the sequence de—energises its receiving section

prior to the expiry of its frame.
4, A system as claimed in claim 1 or 2, characterised in
that receivers operating different battery conservation regimes are

% assigned to respective groups, in that the identity codes of the

. seaen gt - o 4 e 010 8
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char act er i s% I N tﬁ%td°§$ e °°r & é’gté?tve?é S 5paieafif ned’%{‘l’es?a‘l’rté type of

tery power reeeieng atdcshon egiqxetartéleawxgﬂ@d i drddecr ent bat ches.
A sebective call TRGSLUG! of Qhatinf LR hD%RYSE Mhap §laj qed T claim L,

d receiver conpri'sing a receiving sectioh and a control seétion, said
trol sect i GREFAREEINYgittanG Browpss o riesgivers yopekatimgsting senxleyps d, an

Ntity codewsr pattdy ok IBhed L PRA £OAGNOLY WU Ghed 20U D! e control

tion to operate the receiver in accordance wth a predeterm ned battery
power conserv r Sregime, and timng means for controlling the

gi sation of the reﬁ:elew.-dftgvé%m%cemr £4Y ubd) 1heBROBSE h0ad e control
i on Wetect| g‘P Idﬂltﬁ of S%P‘Fe gredeterm ned codeword, the receiving
secfion is de- é‘ﬁ egqe meils t SEIVEY OPPLising & Tepedyinge FRfHOR mdme
iod after m:mrlou. sesthorgr gaﬁbdoﬁmltmww aﬁ:tmﬂu@é miaitd FBE sABfling
carter 1t J SyAifBRAME SEdedlill! o RER1P! ggéor S AN LSS SI{n ned
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codgword, the r%UQl@r %'a@c&l«faﬁ&e 3 6h SaeiSP{l{thzfnﬁﬂS& %ram'.&%dptper I ods exceeding

t hefduratdi on of a
conservatxon regime, and timing means for controlling the

energisation of the receiving section, whereby in response to the
control section detecting receipt of said predetermined codeword,
the receiving section is de—energised until the expiry of a first
20 predetermined time period after which it is energised for the
duration of a frame and thereafter it is de-energised until the
expiry of a second predetermined period whereat the receiving
section is energised to receive the synchronisation codeword of the

batch containing said predetermined codeword, the sum of said first

and second predetermined periods exceeding the duration of a batch.

7. A selective call receiver as claimed in claim 6, for use
in a system in which identity codes are transmitted in an ordered
sequence, characterised in that the control section comprises means
for determining whether an identity code as received is after its
own assigned identity code in the ordered sequence, and in response
to determining that it is, the control section de—energises the
receiving section prior to the expiry of the frame.

8. A selective call receiver as claimed in claim 6, for use
in a system in which receivers which operate a particular battery

a5 conservation regime are assigned identity codes including a prefix
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