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DESCRI PTI ON METHOD AND SYSTEM FOR TRANSM TTI NG MESSAGES | N AN
ANSVEER- BACK PAG NG SYSTEM 5 Technical Field The present
i nvention relates to a nethod of, and systemfor, transmtting

nmessages and ayg9ondess3a prinmary station and a secondary stati @6T/IBIT004PDr use
in the system An exanple of such a systemis an answer back paging

system and for conveni ence reference wll be de to an answer back paging
10 systembut it is to be understood that the teachings of the present-
i nvention can be applied to other 2-way nessagi ng systens.

Background Art DESCRIPTIONISWer back pagi ng systens have been discl osed
for, exanple in PCT 15 Pat ent Specification W96/ 14716. In an el enentary
form such a system uires a paging network controller (PNC

arrange for a meMERHQD AND [ggfgmm FOR (TRAN GMEIFAGED L ARY @?%@‘%\%ﬁ}r@%ee.

The addressee on receiving a call Is able to transmt a sinple reply
by way of a | ow power transmtter i ncorporated into the pager. The
above menti oned Pa+ent . Speci.fication 20 discloses a systemin which a
series of nesshges ea"rhé“cFPEFﬂ itted to respective addr essees and the

PNC then transmits inviTi iprasertoinvehtioradelatess desat method off rams systeirh efor,
replies substantially sjnultaneously as spread, spectrum signals whi ch
are de-spread at t%%/sﬂl‘*ﬁ'"ﬂrmeﬁ?@eﬁe%\di %§° %F\H&V’E&H s&%“’f‘fﬂ“ﬁ@s‘ﬁ@'&?q%m‘m"
party requiring thgyrsPin/thel systinileAn brarfpieicl siély aRgstefn RN ammmcngaﬁhgl
25 techni ques in the pagers to ensure that replies are received by the

PNC at conpasysten apdiier convesience referance Wikt b madesto; ansanswariback pagingt
stepwl se o L "ChyRikh bk il YUY GRMEGLARRNhe 184N BF e bribsé FAcention
pagers just able t recelve a respective one o e Invitations

transmt their reptanche appliethtaothen-way messaging systems.ret hod i s t hat
relatively strict control of the received power is 30 necessary.
Background Art
- Answer back paging systems have been disclosed for example in PCT
15 Patent Specification W096/14716. In an elementary form such a system
requires a paging network controller (PNC) to arrange for a message to be
transmitted to a predetermined addressee. The addressee on receiving a call
is able to transmit a simpie reply by way of a low power transmitter
incorporated into the pager. The above mentioned Patent Specifi_cation
20 discloses a system in which a series of messages are transmitted to respective
addressees and the PNC then transmits invitations for the addressees {o
transmit their replies substantially simultaneously as spread spectrum signhals
which are de-spread at the PNC and the replies forwarded to the respective
party requiring the reply. In order to avoid having to apply power control
25 techniques in the pagers to ensure that replies are received by the PNC at
comparable power levels, the PNC transmits ifs invitations at stepwise
increasing (or decreasing) power levels and only those pagers just able to
receive a respective one of the invitations transmit their replies. A feature of
this known method is that relatively strict control of the received power is
30 necessary.
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Di scl osure of Invention An obj ect of the present ‘invention is
to introduce nore flexibility into the operation of answer back
nmessagi ng sy 45033 Accordi ng to one aspect of t t

I nvention th?rvg Is provided a 5 net hod of operating a nesgglé@’mg}
transm ssi on system conprising at | east one primary station naking
transm ssions on a down-link and a plurali t? of secondary stations
maki ng transm ssions on an up-link, characterised by the primry

station transmt '.nﬂ a cog&‘rolt.si gnal on the down-link inviting secondary
stations w shing (&0 VGB-'?'] nk transm ssion to proceed, those of said

10  secondary st ati oaf objethoNbetpresert Rvefitidroist8 iitrodiice tradreTiexibily Mt thaei r
transm ssi ons, theelgr,l mary st at orkrecel ving at | east sonme of the
transmissions  OPeralipg of ARSWES *’EF mesIaayo M¥cei ved transmni ssions which

are intelligible and Accordingo%érd Bibt iof the! Bréshe jflentibh Hier8 is H6vided =
anal ysed, intelligible tranSm ssions whi ch of them conprise responses

to nessages $Sent Mathad of eperating aHmerAgA-transmissionkSyséer reompsisiionat leastianest

the down- k. Pria Yiatth, nifiidd SBIISIGE 81 o down K SR Burdy 8,
responses to nessecmralary statiose making tramsmissions onlaraupHiok, charpotetised oy the
service. These transn

sions_may... e.in the formof. \.Si gnal
transmtted subsPHﬁP%%Ptp%FrﬁﬂT%%%g?@@ signal on th JEE’E'(')I i'RY 'T%g%mgaﬁ'and
aspect of the pregiohs iwisting itorméakean upslink banshtigsion to procedd, thdseof said
operating a nessage transnission system conprjsing g pri.nar . Sstation
transmttingmes b %faﬁ?’lﬁ _a‘Y'F%?gop ﬁé’ﬁ@ar‘? g?'a_t i"BWg?'l@% 'a'ah'aapihe'f _
l'ink, the primar Yrapsmissions! the! grinidiry 'sBRioh S6CUNIRY ¥t RSt oM of theltFaHsRiBsiordshel T
responses on an up-Ilink, the primary station anal ysing the responses
received 25  fr @pdianalysing thege 0fdhedrerivad-tignsmissions whichhare intelligible gnshses
whi ch were W I he ol i tatd - 0
whi ch nessages hgge "Eg@?]%?gét)agntﬁgscﬁ 'ltagﬂglgﬁrg@g%%tiﬂéé 'gqﬁ'{/sm a'clﬂgsn to
t hose secondary ¥thigh efithem comprigegesponsep 4o essagassent préxioushnon thentowined

ooy arant b R HheaEof ot eent BERE0RFRe€ ol ot refBimein o,
message transm sshecontol signat onjihe down-link. | east one primary station and a
The transmissions on the up-link may comprise responses to messages
sent on the down-link and/or requests for a service. These transmissions may
be in the form of CDMA signals transmitted substantially simultaneously.
20 Accarding to a second aspect of the present invention there is provided
a method of operating a message transmission system, comprising a primary
station transmifting messages to a plurality of secondary stations on a down-
link, the primary station inviting the secondary stations to transmit their
responses on an up-link, the primary station analysing the responses received
25 from the up-link and acknowledging receipt of those responses which were
analysed successfully, the primary station -determining which messages have
been responded to and repeating the invitation to those secondary stations
whose responses have not been acknowledged to transmit/re-transmit their
responses on the up-link.
30 According to a third aspect of the present invention there is provided a
message transmission system comprising at least one primary station and a
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plurality of secondary stations, the primary station having neans for
conpi | i ng nmessages to be sent on a down-link to the secondary
stations, meanswé 9746033 transmtting a signal on the down-| pB¥msoiébdes NQ
the secondary stations to transmt responses to the nessages on an
up-link, neans for receiving and analysing 5 4 the responses, neans for
acknow edgi ng recei pt of responses which were anal ysed successful |y,
nmeahs for determning which of the transnmitted messages have been

responded to and r ppal efsédbhdafethBothd BrihBfy station hAARPRILARY 1o Similidy

whose responses have not been acknow eo& ] transmt/re-transmt

their responses, aMmpssages ¢ behsentcanaddewn-iniato $1es seeondasy stationsemeans dor
receiving transm sgj irtﬁ@ S hE! RARti Mpl ' :
any one of the mes?ggg@ | égﬁp ggsedht%'ﬂ, meanrigqr' 8?‘%@:%@%%30?%%0"““‘“
i nvitation messponses teothet inessages-on ak up+inkmeans farrecsiving tandgarmalysing

response to a nessgge ddr th econdar ation on an

i Tnk. and” mans HE CRRaensed gaRS for blioliedifd Mgl o RshBlirtubikh, wers
its response for rapaybéedgsudeessfuly)smeans ofor Letemhininge whicho @fs theMirihsmitted
invited to do so. B§ neans of qtmﬁﬁ net hod of, and system for,
transmitting nessafe@sspges have peen respended {o and: repeatipg: the, fiem tor thens
been found that thgegdidely Obtations witosd lfééﬁiﬂlséQ?IWS%t Béer GadkREWIddged N tb

re-inviting secondary stations not recei vi ng acknow edgenents to send

or re-send their r&epsmibe-tanswitiagir spenses, and eachofing secandary statiensskavinge
rate of processing r PSR t _linkN '

in turn rreanss't% hat t ag% Dgfnam ty o?é?ﬁgggﬁéf?g%tﬁg down 'mk'l ﬁ"g?giﬁ‘?d w?ﬁ@t@m
the need to increadsytone oftbe messagesisraddressed do & mgangfarreceiving the invitation

{Fanem oot ons. subs MERERHF ot ARHRMN-ANK ofedS SB0RTRRRAg 3 85hoth fo.d essaoe
t he 25 stronger reagdresssed tgthe/secanddry stationohanupslink; and gieans respgunsivieto not

Tom 25 L o (B R EBpebg AR B RN B8 kb

first and ackngw e@gefe psspohsewhen invitetilto ddcswondary stati ons whose
responses or other up-link transm ssions n masked are invited

to send or re-send thei BYrrae#skthe; 'Bﬁté‘l"gh%-\r/ S‘Eﬂ ﬁxﬁtefnffgfé@nsmﬂﬁﬂs messages in

transm ssions. Aft goosRiaRed with! e2pledBit ftivehlich #YitdsChéén 30dd Mdtaheh&cle of
responses or other up-link transm Ssions, acknow edging the successf Ul

analysing responses, acknowledging and re-inviting secondary stations not

receiving acknowledgements to send or re-send their responses or other up-link

20 transmissions increases the rate of processing of the responses compared to

known systems which in turn means that the capacity of the system is

increased without the need to increase the amount of infrastructure equipment.

The secondary stations may transmit their responses or other up-link

transmissions substantially simultaneously as COMA signals in which case the

25 stronger response signals will mask the weaker signals. This is known as the

near-far problem. -in the method in accordance with the present invention the

stronger signals on the up-link are detected first and acknowledged and then

the secondary stations whose responses or other up-link transmissions have

been masked are invited to send or re-send their response signais or other up-

3o link transmissions. After several iterations of the cycle of analysing the

responses or other up-link transmissions, acknowledging the successful
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responses or other up-link transm ssions and issuing another invitation or
control signal, it has been found that a very high percentage of the
responses  woodées®t her up-link transm ssions have been pr%gﬁ“.‘”Those
whi ch are not processed typically are too weak to be capabl e of
processi ng and/or the 5 secondary station is either switched-off or out
of range. The tinme allocated to%*the above-nenti oned cycle may
be variable in that a shorter tinme is allocated to processi ng a

| at I |1 t th K..
{Fansm 55 ons. ar§oHORER, St oRidre ik, raps LIRS SR Eeulid ShotfBr pyition or
relatively lar gecdmbengnal‘, :t\mlbeeasfomdsmt arveuphighrﬁer&éhtage eﬂmresmfs*‘esand
if desired the allo t|o ti rrecan% nﬂ?ﬁ% tlve'Lrﬁ] nunber s
of the response ¥r V?’l‘ﬁ!"‘??‘%% ave gﬁ.gpged °§evWP'Phs§I9en°t
processing tine ;s;ee&%adtfp&awearenbbqnem t6 beP eaparneé dfnﬁr%ér@uig Andfdtnbeant

duration to processing each of responses or other
transni ssi orks. secondary statlom@ %Rf\m@mﬂe@fﬁﬁf ouf anangand the invitation

signal may be 15 trafaghé ‘Eﬁo@téq%ttﬁg%%%%en%ﬁeﬁ agfbger rigBlel lnhﬁagce

for the primary station mt nessages seq
and for the nexta shoftertimg is allocatedntomaqsmmsdgnvely)smaﬂtrmmban dfi sttorig

the message. sequBnRRERaof RE(hy; t ik, yransmisSiofit At 8 3B fné 3 iopgad Y ' ©
di sti ngui fshI t h?qsrobmses relattw;ssravéé ynambétysefd v2éhk fespondeso? WRLIMR ar e
unsuccesst u d or exa

successf ul . transmissions ﬁx% %&@Pﬁ ?‘gﬁ\erﬁ!ﬁ ?Fég'é%ﬁi" S‘F\ F&?&r?ﬁ’&?"v%*ﬂe

popul ation of thgumbers of&ﬁé?éﬂﬂfﬂéeiir&ith&ﬂ?p-mtr&%rﬁid&oﬁlsigw Thit} @illcgaveeast
2 groups and while responses or ot her | ink transm ssions from one

group are being Hﬁﬁ?@%’&i tipng: °°mﬁ’é"QS’( e Qt‘P'i!II‘?i qliogating -intervals of panstant
transm tting Mesgagfién ifp H&Ss@ﬁ%@écﬁbﬂ%ﬁm resgonsé&"‘ér &héﬁuﬁﬁ‘ﬁl@ﬁanéﬁﬁ@smns

di vi sion of the population ma done on the basis nmbered

and even nunber ed addthss swnswleﬂsemeghaslgawr @ngt Ake (Ruitation. signal may be
According tQ é’l?éﬂh‘itl@é @ﬁﬁﬁltd?\feobgg Bhé Hidthod W@&ﬁ%ﬂﬁs [s6f fhe rﬁl\{ﬁéf?‘é‘tﬁﬁq

aprlmary Statl Oor use In a mesSage transm ssi system |
messages 30  arto tranemiti messhges in mvardenedksewemopl andarfort theo hextetoliowingy

stations which a{n%atgmq%%%%'tg Bntdih W' Held ChAPrising PABRERts Bictatet i ‘I

the primary stat
ordered sequence cofresponding to the message sequence and in which the

elements are adapted to distinguish those responses successfully analysed
20 from those which are unsuccessful, for example by changing a binary '0’ to a
1" when successful.
in order to increase message throughput, the population of the
secondary stations may be sub-divided into at least 2 groups and while
responses or other up-link transmissions from one group are being analysed
25 - the otherwise idle transmitter can be transmitting' messages to the other group,
and vice versa. The division of the population may be done on the basis of odd
numbered and even numbered addresses or on signhal strengths (RSSls).
According to a fourth aspect of the present invention there is provided
a primary station for use in a message transmission system in which messages
30 are transmitted on a down-link to a plurality of secondary stations which are
capable of transmitting responses on an up-link, the primary station comprising
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5 means for conpiling nmessages to be sent on the down-link to the
secondary stations, neans for transmtting a signal on the down-I|ink
inviting the secondary stations to transmt responses to the nmessages
on the up-I|ink,wopmgessf or recei ving and anal ysi ng the repeffiagibogodeans
for acknow edgi ng receipt of 5 responses whi ch were anal ysed
successfully, nmeans for determ ning which of g the transmtted nmessages
have been responded to and for repeating the invitation to the
secondary stations whose responses have not been acknow edged to
transmt/re-transiipednddof coMmpiing Miéssages to be sent orf\@ie bgiviidink ®o thd séddhda
aspect of the present invention there I's provided a 10 secondary station
for use in a nessa@tations,mearsiobtrassmitting a sigoal iopithe down-link invifing the secondary
transmitted on a dQuihkik frihdiniP ebtnbbd 18 the FuiaEY o el BA%nk, mealieSh
are capable of transmtting responses on an up-l1nk; the Secondary

station conpri si ng reesivisg famd aralysing the tespopsess sneans fon ackeowledging ireteipt of
means for determning. it any one,of .th g Is.addressed tq.it
means for 15 receil NS Whﬁﬁﬂa\f’értel G s&"rsé%?é}%ﬁ‘@@sﬁéé‘“? Mr#qtﬂr@'ﬁ'ﬂmﬂ'l'?mf?f,
means for  tramenitidnsitttetl hesssages have beensesponde tdandpfor i refseatitiyf the
nmeans responsive toQ ecei wﬁg an_ acknow edgement of its res

0 . . nhot onse
for repeating the invitation aWsr#‘%sF?ﬁ? Y rRtatons , Whoge \FRSRONSRE (havey GUBob%QS‘.
20 Brief Descri ptabﬁﬁb\oﬂéd%dim fiéSsmit/re-transmit their Y@spore8nt invention will
now be descri bed, by Wazmo exanmple, with reference to the, .
acconpanyi ng draw ngs, @Reerding:to a fitth aspect of the)present inveation Hhere iscrromided @

di agram of a ngssaggebidiiy dtafior?or use ir?)éStrﬁéBsaaé transrréigiigg':')%g@rﬁ i Witg\y

di agram showi ng the transmi ssion of nessages an [ genents
a primary station sassagesgre ansmittedian a sopmriinkdo a pilurality of secondgy stationss

of “Covi reaponses WP AEE ZAkAGECE faneriting toeBindis™BR ! di up-tink, tHeGERAINAR,
a di agram show ng. stationrdomprisingdmeans fur ireceividg taihidsiafs on itikes dows-dink, ymear

System i for WSS PRR 3he'or 8 heldagle s HHRGLeE BH"Reand

15 receiving an invitation to reply message from the down-link, means for

transmitting a response to a message on the up-link, and means responsive to
not receiving an acknowledgement of its response for repeating the
transmission of the response when invited to do so.

20 Brief Description of Drawings
The present invention will now be described, by way of example, with
reference to the accompanying drawings, wherein:
Figure 1 is a block schematic diagram of a message transmission
system,
26 Figure 2 is a diagram showing the transmission of messages and
acknowledgements by a: primary station and reception of TDMA responses,
Figure 3 is a diagram showing the transmission of invitation signals,
reception of CDMA responses and the analyses of the responses
Figure 4 is a diagram showing the interlaced operation of a CDMA
30 response type of system,
Figures 5A and 5B illustrate how acknowledgements are combined with
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6 an invitation signal transmtted on the down-1i nk,

Figure 6 is a block schematic diagram of the PNC 10, Figure 7
is a flow chart showi ng the sequence of operations, and Fi gure
8 is a bl ock wobmssessi c di agram of a pager. 5 I'n t BerAgNbYS t he
sane reference nunerals have been used to indicate correspondi ng
feat ures. Modes for Carrying Qut th; | nventi on

Referring to Figure 1, the nessage transm ssion system conprises a 10

pagi ng network controller (PNC) 10 having a nessage entry port 12 which

recei ves pager agqrim%ﬂan%%pgé%@ggﬁn&ﬁémamwom an operator equi pped

with a personal conputer rom a subscriber having a PC and
a nodem The PNC 10, higuteh isabiockescheimatictdiagram afdiné #NG 19, i nf or mat i on

such as pager receiveg. i denti | [ eas e _paged
frequencies, 15 paggph%gkgwgﬁﬁ %ﬁ%&ﬁ% BQ%E%qa PE(?)(S’?OBEEF&BP% %‘&ZSAG (or
CCl R Radi opagi ng Figtnsig is\a blockeschehtdte diagrant ofteapagerof the pagers,
assenbl es the nessage .and their associ at ed Rl?r%s?t ether with other
rel evant inf®rmation [Srﬂpgdgﬁﬂlggsthesa pacepieeraghave

uged tq ipdicate
pagi ng area cont ggfrésondifteattfedihi ch formats the RICs and associ at ed
nmessages into a format which can be 20 transmtted by base station
transmitters (or transmtter section of a base station transcei ver)

16 to one- and t%d@@*ono??ﬁgiﬁ?&tztﬂerlm%ﬁi vely, by way of a

down- 1 i nk. wo-way pager 20 identifies that a nessage is
being transmitted Refeming toy Figuse R, dhe imessage transmissonnsysten ecomplisds @ des

it. If the user wishes 6 1af o I n t hen, b a f. . an
I nt egral ke;7°pad%a'g‘ss%‘#{‘g'g&so%mgo?@? (ﬁNES ﬁs?%‘ﬁ'ﬁgr'i'gﬁﬁéeeﬁ% p\gﬁe{?i Wed
by the PAC 16 :treaeawpb ager adckesmrmwsassl boiated messages fpdéman anerét?rtquiim
response signal s r e sent si t ousl. s . CDVA . Signals @r in a
(rame of &1 s WiDa BRmoRA porupyer B35 atecly 4552 subsesipef binoa PC and
One or nore receaviabdemor The PNC 40, whidh comfipriidesadifectonies Rontdining InffRaiidh
provi ded for receiving the responses and for_relayin tEemto the PAC 14 in
whi ch they are dék!%ég pager W@eﬁswemﬁymssiﬁ ] %feﬁq to eeproed, fisquensies.

sent 15 pager types, prevailing protocols, for example POCSAG (or CCIR Radiopaging
Code No 1) and ERMES, and status of the pagers, assembles the messages
and their associated RICs together with other relevant information into data
packets which are forwarded to a paging area controller (PAC) 14 which
formats the RICs and associated messages into a format which can be
20 transmitted by base station transmitters (or transmitter section of a base station
transceiver) 16 to one- and two-way pagers 18,20 respectively, by way of a
down-link.

If a two-way pager 20 identifies that a message is being transmitied
having its RIC, it receives the message and decodes it. If the user wishes to
.26 . send a brief response then, by means of an integral key pad, he selects a pre-
stored response and when invited by the PAC 16 it transmits its response by
way of an up-link. The response signals may be sent simultaneously as COMA
signals or in a frame of time siots, one time slot being usable by a response.

One or more receivers (or receiver sections of a transceiver) 22 are
30 provided for receiving the responses and for relaying them to the PAC 14 in
which they are decoded in the case of CDMA signals or demultiplexed and sent
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packets to the PNC 10. The PNC 10 conprises neans for anal ysing t he
signals and for matching the responses with the nessages transmtted on

t he down- | i nk.wo 97/46033 Those responses whi ch are nmat chedpermsarsbaayed to
the respective users 5 in any suitable form for exanple by e-mail or by
transm ssi on as one-way pagi ng nessagesy Alternatively the responses
are sent to a nessage answering service operated by the paging -
network. In either case an acknow edgenent is sent to the respective

2-way pager 20. ﬁ%ﬁfé aélééts&iihe PNC wemeepnmwaompﬁsmheanﬂfdrmgfor
exanple inatine IVISPOH nU|tI l ex 10 arrangenent two or e res nses

cl ash and are uni theesighgisiand farnmatqhm tbewesponses withdh Erﬁ‘es§?9%’h

snot her the weak iﬁégg\Pﬁ?iflkas a result of the near- far effect If
the PNC 10 determnes only a small proportion of the nmessages
transnmitted on the domﬁﬁhbsmtesbamesnmld‘l areomatched arcrelaved fo the respeetive users a

eneral invitation to th e t

%5 or Ihax:a ﬁolt i A0y ﬁlﬁpﬁgﬁhg%@ggﬁﬂgwe' Iérgng%ﬁ §|‘E|sERm ?gansm
their r espopagigondssages)- | Atdrnafively rthel respensssy are rsenpcmsasmassage
anal ysed, mat ched wher g 055| bl acknawl edge s ar

trangrri tted. |f |@nswering seryjg e‘?ﬂﬁ'ﬂ@a Sﬁgf'et H%Q'P%t%ﬁquﬁﬁﬁm &h%'uc‘fﬁ%%sq'hl
responses s sti | lackfdiEagement is sshedo tbiregpectve ohedyThagst Z(Jhrlaa\bem‘ hewan

the cycle is repeated by Transmtting 20 another invitatio gnnal
down-1ink. The pr ¢he sesdonses genmatchedbecause fr, example in, a e div

nunber of cyc|es %ﬁpg}gﬁﬂfﬁﬂ’ SHmérdFedpurzald e!agh hﬁu alre tiifitelligible afERh CDMA

exceeded and it iS 6v no nore I ntel | e responses to_the batch
of messages are r aystesy,siropg responses smother the w @ggnsgs ag aeasyitof the Rear-

esponeos 15 T ecerudme o iR A8 dlelhiles ShaK"Bh: a S bidiortn’8t e
successf u:c I thI Il roessages Itrpnhaﬂtedtdnﬁhﬁ downdink rqaue/eelzcelmederespmses then it issues
ant enna of the receiver

of response 339%?@"‘" gﬂﬁe/\ﬁ‘gﬁe Pﬁéer\ﬁn&{' Wr{g{{}&%}’gl&%‘%&%%s%&)&

responded to § gnarshave not téceivedeak acknowledgement) ad ttaﬂsmﬁthar rmtranstnﬂ;tthelt
pagers, will be decoded and 30

response system oﬁ@sm%doﬁfthﬁp'éﬂng'ﬂ‘? ngﬂﬁé‘%f@?ﬁ“’e" responses are Xr?a‘?ysed
matched where possible and acknowledgements are transmitted. If it is

determined that the total number of successful responses is still below a
statistically determined threshold level, the cycle is repeated by transmitting
20 another invitation signal on the down-link. The process is repeated until either
a predetermined 'number of cycles have elapsed or the threshold level has
been exceeded and it is evident that no more intelligible responses to the batch
of messages are recoverable.
In the case of substantially simuitaneously transmitted CDMA response
26 . signals, each time a batch of responses is received, those responses which are
- analysed -successfully will generally have the greatest power levels at the
antenna of the receiver 22. Thus as they will be eliminated from the pool of
response signals, then when the next invitation signal is responded to signals
from weaker sources, that is, the more distant pagers, will be decoded and
30 matched.
In a TDMA type of response system one method of operating the system
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described with reference to Figure 2 which assunes that the protocol

has a batch structure in which a signal channel is divided in the tinme

domai n woPuggasuccessi on of batches B. Each batch comrp&[;ﬁ; ' a
synchroni sati on code word S and has a plurality of conca en?ﬁ“ggi]frarres
F. One of the batches 5 B(Tx) is dedicat eg to transmtting paging

nmessages ML to MB in accordance wi th a®known pagi ng protocol, such as
POCSAG, on the down-link. The | ast code word in the batch is an .~

invitation to thg Rage 1Lt ot Dl esin'the
correspondi ng f r@'#eq%dégééﬁgd@% @%’Fﬁ%%mhﬁg@yé‘% g h‘p@%b?}sswﬂgé ‘ﬁ%%‘}ﬂg Wéotocol
responses are rchas adatdhhstyuciure innwvhicls adignall channst is divided in Whe) timegddain
nmessages whereve

i bl e. h b de, . .
acknow edgenent 'rﬁ@iao ?éécteﬁg'ﬁg rﬁ%&gﬁ&t g’aﬁiﬁgh I&%&@rc%gﬁng'ﬁ’@%dﬂ% synehronjgation: e
anal ysis i s conpiciesword® afilifad 8 pllaality Of concat@ted figfes F. Dhe bihe es

have been received and if not it transmts another invitation on the down

i nk  and tBEx j& dedigptedje teansaviting pagiaganessposhdibito M ia agaerdances
Figure 3 illustrggpes ﬂibuﬁ%&é%ﬁéﬁéo@q{?&’ POCYAGS o ﬁ@@éﬁﬁﬁ?l‘gogﬁé' Iast

CDMA signals which are tran ed sinul taneously I'n response
i nvitation caglegwend io the batchlisan invitationta the addressedpagess testrgnamit theiwn)

al ready have be 4 ' =] L 0k. Ay LY at i,Qn
INV1 is transm S"Ité SHOIES: 'héﬂgg\%r{aémd% #&ﬁﬁg%ﬂ‘é Jﬂ%ge?lsﬁv&*‘# @%tch%ge cted
a nessage addr esthedrespohsesmare seuaivitd2theyt aret aralysed tad imatchitgnthle odigdingy
transmtting a code se uen'_?e wi t hin def i ned cﬁ‘lng'e sl.ot RES1, A

i r%/ mat

search rout ?%e Jppssages, Wheleysy PossiBif ng i hgen ‘madey @ |
the search routiasknowmetienigr®AOK is tranBmitiddGo e pagarontthd dowhdink. When the

successi vely con£ar ed with the_r&sgg)ﬁée cqde ,sequences and one by one the
responses to partHYFS is sREPlee, the s%oagﬁ'é'd?ff -’Pﬁ%‘?ﬂﬁeﬁit@cﬁl'-ﬁ&v\fﬁ'ﬁﬁégﬁue
to 25 the near/p#Ve PSP rétEved ahd P Robit HARSMRS a%tﬁe'awltaﬁmaﬁghém%' niar e

det ect ed and these are elimnated fromthe next search by

acknow edgerment &ndHhe eycle of opesations is raRested 088 S MereddE. | i nk to inform
SUbsequent Thvitati on SUARF flustites af WERR/df b syBiont B irich SR8 Copae
It is antici pat c@DMAsIghalswhichareitransmilted:simutaneoyalydn response toran ipuitation 20
(Figure 1) will BgnSuFFnd dewiPfidk. if #Burd 3 MiBleagae (Rt shBinf Sf&diHav® beeh
transmitted on the down-link. A first invitation INV1 is transmitted on the down-
link. The pagers which have detected a message addressed to them respond
20 to the invitation signal INV1 by transmitting a code sequence within a defined
time slot RES1. A search routine SCH is initiated following expiry of the time
slot. In the search routine, codes stored in the PNC 10 (Figure 1) are
successively compared with the response code sequences and one by one the
responses to particular ones of the messages are identified. However, due to
25 the. nearffar problem only the strongest of the response signals are detected
~ and these are eliminated from the next search by acknowledgement signals
being transmitted on a down-link to inform those pagers which have been
successful not to the respond to the subsequent invitation signals INV2 and
INV3 in the sequence. |
30 it is anticipated that in a practical system the majority of the pagers 20
(Figure 1) will be some distance from the antenna of the receiver(s) 22 which
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that they will have a | ow power at the antenna. Accordingly, although
the durations of the tinme slots RES1, RES2 and RES3 nay be equal, as
shown, it is pwersmemds e t hat variable slot | engths be all ocatmriissyemast ng

to the antici pated nunber of responses, for exanple a | ow nunber of

relatively high 5 power ed responses and a hggh nunber of relatively |ow
power ed responses. Short slots are allocated initially so that the-
few, strong powers contending agai nst | ow noi se and interference can

be elim nated effigagmy that tﬂégf\ﬂiﬂ'ha%%t w power dt'tRe bhifina! |AEaidRtGIY,Calthough
accommpdat e t he weak receive ower s contendi n qa ai nst significant
hﬁ%ﬁ ap

level s of noise arfbeidurationsy ehthe time slots RES; R 783 jrakebe egquataps
have power controlgyagnf g5 bréféﬁd&fé*lﬁa& g&ﬁable slot éé.'ﬁéﬁ% gg%n&&té@%&cérﬁgmgntg the

strength of their resp(')nse signals and 1n so uce t
of invitationfresm@anticipatet-nhupber of responses, forexamplef # lowrsumber of telatively high

enbodi nent descri | . Fi 3 . L. gur

di viding the psopultbg&'%'\%& g?éﬁ'gé%%égrésﬂlpﬁt@mﬁ% ﬁr’%‘&b’%e'%ﬁdﬁ g’g&eﬁﬁﬁ%ﬁ?’ﬂﬁ?ﬁ- ng
the transm ssion @horeskigeare aliocated initillyosts that the fiewgsteony Powers contending he
oroun s, " " <" g e i o R bR e Lier o
assign the odd  gare theADfloREtedaCaECONIMOBRe HtheUReals Poceivtld paerst B6nt8NdiRg
nunbered pagers to a_ 20 , second group, ,say 2. An alternative nethod is

for the pagers tomﬁ&"_iﬁca"tleb’ﬂ'é of noiseand infesierences ¢ he recei ved _
down-link sigpal and by 4edirdd the PaBef20 may have' Bt UortrHFS S §HEIN FranSrmitidrs h
bel ong. One et hod of an

one of say two groups they . ] )t 1'ssul ng

i nvi tation nessagdnwiidersio warythe sirength jof their responsecsignalg) and dn so siging eedugese
responses have be oS ' to send the nessages M
to M4 in an or deﬁgﬁqg@hyuezﬁogé agﬁé"ﬁgé\ﬁﬁb#e'm%e 5A and in the
invitation signal, Figuna refinempentoffiemgmbodiment déseribed with reference to Figure 3,

corresponding Mgt ot iles RkeE i nbobich BB pabbinel Bl broven o
transmitted, say dhierieheing the transmission dhmebsatied dnid invitations dor ot gesupGp1
oS e a3 e pepontes 81455 ybrn s S5
which the nessagesgifyp dfp. W, MB, M1l and M3 were
One method of dividing the pager population is to assign the odd
numbered pagers to one group, say Gp1, and the even numbered pagers to a
20 second group, say Gp2. An aiternative method is for the pagers to measure
the strength (RSSI) of the received down-link signal and by using a pre-set
threshold determine to which one of say two groups they belong.
One method of issuing an invitation message whilst simultaneously
. informing those pagers whose responses have been analysed successfully is
25 . to send the messages M1 to M14 in an ordered sequence as shown in Figure
5A and in the invitation signhal, Figure 5B, providing a field FD with a
corresponding number of time slots on a 1 to 1 basis, thus slot 3 corresponds
to message M3. When the first invitation signal INV1 is transmitted, say all the
bits in the field FD are zero indicating that no responses have been received.
30 However, after the first round of analyses, acknowledgements are transmitted
to say the pagers to which the messages M1, M3, M4, M9, M11 and M13 were
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10 addressed by changing the bits in slots 1, 3, 4, 9, 11 and 13 of
the field FD from"0" to "1". Further bits are changed as nore of the
nessages are acknow edged. The nunber of cycles in which
invitations awestuemsnitted may be fixed. 5  However, if i ipcifpdies M ned
that the nunber of successfully decoded responses exceeds a
statistically determ ned threshol d val ue, tmgn further iterations are

st opped. Figure 6 shows in block schematic forma PNC 10
coupled to a PAC 14 and a base station transmtter 16 and a receiver

22. The entry porahd?e%séé% b}%hggﬁ%%@cl}ifsﬁn AI0is 97 8C4NH! 94 'eﬁ?nﬁ ‘t?%lofqﬁt&v‘ﬁgl& Brpr e

connected directories el ating respectiv pagl ng
areas, frequenci &m Rgty "1% pduther ditsi arenchanged aq)mrec@%/ theamessagasuare A
message store 38, to the mcrocontroller 24 for storing

nessages as theydg?%&@g&%ed at the entry port 12. The store 38 has

an area 40 for stoanUh%ndh%fbﬁml@miﬂMhiﬁﬁ rkmlttvlﬂmtc? andertmameu ﬁﬂy@eﬂf&ed.
respective nessa as en received and ackno ed. utgut 42 from
t he nicroconfrol 3@%’"%’ i‘fgt R Sﬁfﬂ_r@ﬂ‘ngh?ﬁg? ﬁﬂ@bfﬁof%’%gﬁﬁ;‘lﬁ{)]’ %&PE%Q?RQF%?% 0
be for mat t stcdidsCa statisticallpWetémiined tHreshdiy valoe, tHed Rifthkt Rérafibns are
Responses received by the receiver 22 are relayed to a signal analyser

44 by way of theStRPed4. As each response is anal ysed successfully, it is

20 forwarded to theF@gFé ngt%gﬁiievg% ?ﬁ&k%ﬂhélﬁétid?ﬁhﬁ'&:ﬂQCWdébu?ib;ﬁ P PASSH in

the store 38. On ( e m crocont roller arran
acknow edgenent tapd a base (stationatrangmoitter 16/and 3 gaceivey 22e Thexenimpottat2 @n

signal on the down:l. . r ' reci phent.s, of
the res ponse@ ar ‘gﬁ}n#l*e gﬁ%eég\b'#rggoﬁog%gg% witich %5&3%&%&!@&8%5 %QS)O gi ng
message, or the relatimgrespectivelystodti€d, pagiyg dreas ffequencies, pager typepgirevalling
pager nunber so that suhscriber can interrqgate the,stpre . a | S or
her conveni ence. pfﬁ%&? ﬁﬂgﬁv%cémﬁqggﬁ?%%%ﬁ %@@%iﬁﬂ'ﬁ{é\p@@ﬂﬂgﬁqr@f
practical purposder stbling hfessageras thicyareqetshas aEihei oty port 12/ Thestorec3s
nmessages in nessage store 38 10 readi ness for receivjng . nore nessages by

way of the entry ha§:an @rea\fQ Jog Fomung dndieations configpingsthat ;3 respenses e o
30  halves i th regpechve meBsagh hadbédereteive aha dernimbaged. AR outeb3268m

al r eady sent on the down-link and the other half sStoring nessages to
be sent . the microcontrolier 24 is coupied to the PAC 14 to supply data packets to be
formatied prior to being transmitied by the transmitter 16.
Responses received by the receiver 22 are relayed to a signal analyser
44 by way of the PAC 14. As each response is analysed successfully, it is
20  forwarded to the microcontroller 24 for matching with the messages in the store
38. Once matched, the microcontroller arranges for an acknowledgement to
be transmitted when sending the next invitation signal on the down-link. At the
appropriate moment the recipients of the responses are informed, for example
by e-mail or a one-way paging message, or the responses are stored together
25 - --with the respective pager number so that a. subscriber can interrogate the store
- at his or her convenience. Once the microcontroller 24 has decided that for all
- practical purposes- all the responses have been received, it erases the
messages in message store 38 in readiness for receiving more messages by
way of the entry port 12. More conveniently the store 38 can comprise two
30 halves with one half handiing the acknowledgements of the messages already
sent on the down-link and the other half storing messages to be sent.
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Figure 7 is a flow chart show ng the sequence of operations involved in
transmtting nessages, receiving responses and acknow edgi ng responses.

Bl ock 50 reprewowdénss art. Bl ock 52 relates to the transm ssimOT/EBH7/08492
sequence of nmessages and this is followed in block 54 by the

transm ssion of an invitation 5 signal. Blogk 56 relates to the reception
of the CDMA responses which are t hen anal ysed and matched with thei.r
respecti ve nessages, block 58. Bl ock 60 relates to the transm ssion

of the acknow edgenent Figira Disasfiow 2hart SRewing the seqiéhddtstopefatione involedan
nunber of successful responses exceeds a threshol d val ue i ndi cating

that as many as pdEnshitingJugssages. Feqriving Spsnapses wad. agknowindging resprnses:.
is No(N) the flow BlBélE!sol?éﬂ‘é&éﬁt%sftéhbb%K Melaﬁsv!altﬁéu%nsm%dérm nce

to see if the predeterm ned nmaxi nrum nunb I nvitations has been
exceeded. | f oftmessageaend ithis Nd’pm;wedw mahxﬁMVathe tragsmiasion of antiavitation k

54. A Yes(Y) apswe, §3‘ rEEl?esbt O{é'légrfg% fﬁggcﬁﬁ e}ggnééso%%aéré

to revert to the bl

Referring to Fi gurtheﬁ an'atysepagﬂrmaﬁhmmm theis respeetim mssﬁ@s;mwxcsaedmock
to a decoder 70 mh h i.n turn cou o a_.con cessar .7 The
processor 72 opera Eek'r‘tﬁ 3 H%B's g%?‘f‘hj‘? ﬁﬁ@?ﬂ%@% ﬁ‘@ ?'%é%l quhe§k
nmenory 74. The progafads t@lséﬁ if e Hdmbeﬁbf 806besstal FéspbAséd) @koadtieVd threbhald
contains the uni que addresses of that pager._ |n the event gf t he pager_20

receiving a nessag‘éawﬁ@ﬁ“’ﬁm‘sthaé ag many as ResgiblesasprRses have baenraceived. Ifthe
messages can hg di sy g{bs@ﬂ%w&%rp ProgeédsHoActk 64 mbﬁ'éélé'ékiéﬁade
associ ated driver 78 cou to the control processor 72. Annunciating

devi ces whi clte sesyf the nredeterminedmmaximune nemberaf invitetigrs has haegraxceeded.

emtting t ransduceﬁE)ﬁa%da%%Megs m&'ﬁhﬁc@%ﬁ" é@eﬁéﬁoﬁgqﬂ& OahlR ‘r)é}t T

processor 72. A key man nechi ne Tnterface
user can instruct fréore the bioeks &2 and64causesaheyiowmavtatmrewtmthetblocksﬁand

exanpl e to display, pq%%rlgc}?ﬁgéégge on the panel 80. Atransmtter 90

is coupled to an o ‘ocessor 72 and to an antenna 92. A
recei ver poweks control Reéfegingd Figure®the pabert20ccomprises a receiver 68cvnnectéd

Accor dance vi ¢ h ¢ e PrisFPast b whcf ia o R o coural Prperesed: The
t he event of plobEssRTY opSrathsth aESHISAIEe Witl) BopogPdin F6reddinS® Pedd-only
signals then memory 74. The processor aiso includes an address store (not shown) which
contfains the unique addresses of that pager. In the event of the pager

20 receiving a message then this is stored in a random access memory 76. The

messages can be displayed subsequently on a LCD panel 80 which has its
associated driver 78 coupled to the control processor 72. Annunciating devices
which may comprise an acoustic transducer 82, a light emitting transducer 84
and a vibrator 86 are coupled to the control processor 72. A keypad 88
25 provides a man machine interface whereby a user can instruct the processor
to carry out various functions, for example.to display a stored message on the
panel 80. A transmitter 80 is coupled to an output of the processor 72 and to
an antenna 92. A receiver power conirol stage 94 is coupled between the
processor 72 and the receiver 68 in order to practice battery conservation in
30 accordance with the provisions of the paging protocol being followed. In the
event of the pager sending response signals as spread spectrum signals then
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control processor 72 stores a nunber of pseudo random codes, each one
bei ng representative of a particular reply which is selected by the user
actuating thewisoysspd 88. The sel ected code is then rel ayed

: e : 100492
transmtter 90 for onward transmi ssion. If as an option power control
is to be applied to 5 the transmtter 90 iflen a power control signal is
supplied by the processor 72 t hr ough control line 96.

Al though the present invention has been described with reference to a

digital paging s ' ' | I r.or
cordl oss 1 ol phol® Sytcl protssat’r2 bBHELh nMpRP bt BeiRankim bty ghch ond
Furt her the signbeingt represeritatie of a partiquidri replyraghict 4o selented by the user

mventi on 15 cquiPighng Hd Kefbig ' Tid BbedRn sO05 5 B pla e e uliepmiies 1

t he sane Wap fasofwariSiamstissibhh If &¢as optioh powet bertfolué kd b&appled™® ch
with an out ge{%? n_esss&e. 16 From r eadi ng t he present

di scl osure, 8t hetheisRnsmittgr PG e, RowsE captirl sighal is supplied by dhesBregessar| 124
in the art. SuchyrBghH aCcntrelfind'dg. | Nvol ve other features which are

al ready known in the design, manufacture and use of nes_éésldge.
transm ssi on systens Atheughpthecnresentrinventing hasbegndesatibed with referancedo a

i nstead of or in | t tyre | LN, qugh
st ead O of oo oRil el Bk W BrAbrE BINRAT 4P B e G o
conbi nati ons of temllessctelephone systenshaninglployisiondfer swoedytgeaging. he scope of
feature or ay novel EOnHe sipnge ARt 3R the Gpupk ey ABP Lesteene
explicitl Iy or i rrwéduﬁsté Yoo isefvigesy esusha bssmgistrati?ﬂnealnofaccgrc;ingly%&tz gwsemlr _
not 1t relates to t sane | nventl.on.a resent Cl al ne | any, . clalrm
and whet her or ndWeNBoR & syaly aPRlicabis o procgsing, Such FRatieststir Savicss bt
as does the presgginel Wi asi # fespbite Wit tﬁéaébic“e?ﬁ@ﬁ fHate Wikl DeRS nfeficH With dew

clainms may be fornulated to such features and/ or conbi nati ons of such

features during W@%ﬁ@éﬁﬂg%n of the present application or of any
fL ur t her 15 PPl i Cakd r&ﬁiﬁqﬂﬂ ﬁr@é&rﬁﬂfs@l&m%?othel' Piodifichtichs wiPBé hpateht T Y
oW PORET answet tg ?ngl'(sor;?:kﬁ%cei inrtagsarpt.ssgugrrll n?odsiﬁc%rtrighs may involve other features :
which are already known in the design, manufacture and use of message
transmission systems or component parts thereof and which may be used
instead of or in addition to features already described herein. Although claims
20 have been formulated in this application to particular combinations 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
.25 claim and whether or not.it: mitigates any or all of the same technical problems
- as does the present invention. The -applicants hereby give notice that new
claims may be formulated to such features andfor combinations of such
features during the prosecution of the present application or of any further
application derived therefrom.
30 Industrial Applicability
Low power answerQback message transmission systems.
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1. A nmet hod of operating a nessage transm ssion system conpri sing

at |east one primary station making transm ssions on a down-link and a
plurality 5 wbgae3ndary stations maki ng transm SSi Ons on aCTABS /00992,

characterised by the primary station transmtting a control signal on
the down-link inviting secondary statiqgs w shing to nake an up-1link
transm ssion to proceed, those of said secondary stations w shing to
respond to said invitation making their - transm ssions, the primary

station receiVving @giapiist some of the transm ssions 10 and anal ysing
t hose of the received transm ssions which are intelligible and
determining in the case of those of the analysed, intelligible

t ransnt ssi ons which of | -w@ i
previously on the down-1c' Am?@ﬁﬂwﬁhgﬁaée@g%?ng afaq%ggst t e@gggﬁl gg'gg
and repeating the atleast ohegprimanpstation makingdransmissignssingndowmink aed a plurality
down-1link. 15 2. o A | &l | -2 .
characterised %n tqa'ﬁecgrt\dqrgggqtlo%E\%W\%%ﬁ%{ﬂ%%&% %@Pé’hgk’%h%merﬁ?ﬁglqyﬁke
conprises a resporgrimany statiorcirargmitting asoontrosignal on theodowiHinkl initingisesondang0
3. A met hoq as clai.ned in.claim1, charal.ckerised i, N }hat at I ast 8pe,
of transnissions oHRHNS Wﬁﬁh‘q%% W#ﬁr?’ké'?"& rERFALgsiq, fo progeed; those of said
4. A nmethod as cdtoRBary statlons MwishiridAbaedspohdetb i daid hiatitation! 'n‘i&kin? their

transm ssions conprise substantially sinultapeously transmtted

signals. 25 . transmissigns, the\primahbstation weeiving atdeast sameLfdhe transmissionsn
ol ural 1ty of Scord eRlySindtheRd) ot fielacBilel iRiNaHicsionintih ¥ tieligids and

inviting the secordateynipingt inothe case of thoserefnthei analysed; intelligibles ransmisaions
T a2k RN B il imesdabB 836 T GREL I "
anal ysed successf uiriky ackiswipdging.al leashtheoresgensssnand repeating the transmission of

the control signal on the down-link.

15
2. A method as claimed in claim 1, characterised in that at least one
of transmissions on the up-link comprises a response to a message transmitted
on the down-link.

20 3. A method as claimed in claim 1, characterised in that at least one
of transmissions on the up-link comprises a request for a service.

4. A method as claimed in claim 1, characterised in that up-link
transmissions comprise substantially simultaneously transmitted CDMA signals.

26 |
5. A method of operating a message transmission system,
comprising a primary station transmitting messages to a plurality of secondary
stations on a down-link, the primary station inviting the secondary stations to
transmit their responses on an up-link, the primary station analysing the
30 responses received from the up-link and acknowledging receipt of those
responses which were analysed successfully, the primary station determining

* - C L M S *
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nmessages have been responded to and repeating the invitation to those
secondary stations whose responses have not been acknow edged to

transm t/re- Waopdgpds their responses on the up-I1ink. 5 A
met hod as cl ai ned iir? claim5, characterised in that the PCT’l‘%\W@&% I on,
anal ysi s and acknow edgenent cycle is repea qed a predeterm ned nunber
of times. 7. A nethod as claimed in claimb5, characterised
in that the 10 I nvitation, analysis and acknow edgenent cycle is repeated

until it is deenggd: e | . sed
have been anal yrs@g'.c h messabggha\% Le@b?eéb%ﬁﬁ%?ﬁoo%%apgpgrfwgqpﬁ%éﬁgﬁﬁf ,se
char alct e\r,\j1 seg i nsédmdatWetatioc?s wheseobrespsnees lttJlmeupoi :bdencm?dmm@/lﬂto
signal s ich arg transnjtted, 15. substanti I, mul t aneousl y.

5. " method acrSI iR Hei iSPeRssRuen fhe SR ( hat the i1 me

al l ocated to anal ysing stronger response signals is |less than that

all ocated to anal ysi ng weaker response signals. 20 ) 10.
A method as Tlaimed i% cl & fhethod as Ldaimeds iy clgim; fqchatasterispd in that the

al | ocated to anahyihim, tahsh,gﬁsaﬂné WiSdgetndrit cggsp% iraﬁeéiéwﬁn&baste%i&é;g

nunber of secondary stations responding €ach ti an I nvitation.
11. A nethod asngnbeneftimes.claim 1 or 5, characterised in that the
primary station sinultaneously repeats an invitation and acknow edges those
7. A method as claimed in claim 5, characterised in that the
10 invitation, analysis and acknowledgement cycle is repeated until it is deemed

that all the responses which could be analysed have been analysed.

8. - A method as. claimed in.claim 5, characterised in that the
responses on the up-link comprise CDMA signails which are transmitted
15 substantially simuitaneously.

9. A method as claimed in claim 5, characterised in that the time
allocated to analysing stronger response signals is less than that allocated to
analysing weaker response signals.

20

10. A method as claimed in claim 5, characterised in that the time
allocated to analysing the response signals is adaptive depending on the
number of secondary stations responding each time to an invitation.

25 -11. A method as claimed in claim 1 or 5, characterised in that the
primary station simultaneously repeats -an invitation and acknowledges those
responses successfully analysed.

12. A method as claimed in claim 11, characterised in that the primary
30 station transmits messages in an ordered sequence and in that the repeated
invitation signal contains a field comprising elements allocated in an ordered

* c L N H *



responses successfully anal ysed. 12. A method as claimed in
claim1l, characterised in that the primary 30 station transmts nessages

in an ordered sequence and in that the repeated invitation signal
contains a field conprising elenments allocated in an ordered WO
97/ 46033 WO 97/46033 P@UTIBS7/008524 9 2
15 sequence corresponding to the nessage sequence and in which the
el enent s are adapted to distinguish thogg response signals
successfully anal ysed from t hose which are unsuccessful. 5

13.- A nethod as claimed in claim1l or 5, characterised in that the

popul ation of sec og%encé tafrbsionding toithe AREsagy Sequienteapdl in whichrthe pfemerssi n
t hat t he transm ssion of nessages to one of, the %gg%ﬁ lys i nt er| eaved
with anal ysis arecgdapieshiondistinguishthese, FRsponse sioaA'S # ullyranalysed from

acknow edgenent s bt\’uo&é‘ﬁlh%h are unsutéshgr of the at least two groups. 10
14. A nessage transm ssion system conprising at |east one primary

station and a plurality of secondary stations, the primary station having
means for conpili S e A ; —hi

secondary stat? ons, 1¥ g@hﬁ?&f‘%‘r L%)F%ﬁ"s‘%&ﬁ F%g“? gfgghér%aﬁe{r%%& ?g\}mhwa-tl t|hﬁk
i nviting the seconguatireéfisesenddry statiohs isndiided indo @b ienst twagroups and do dhat
on an up-link, means for recgeivjing and al ysing. t.he r ns
for acknow edgi ng thedensmisgion Qé'ﬁg'l"ﬁa@?s\mp% of ea/rob{ggg @ﬁgﬁi{@ﬂﬁﬁ%mﬁ&é
successful Iy, nmeangs fédporé ighal ‘afid e Cthariémiédien tof aatknbwiedgdements byrehe ages
have been responded to and repeating the invitation to the secondary

stati ons whose resptbesotiieat igast bR graPRnow edged to 20
transrrit/re-tr1gnsm't their responses, and each of the secondary stations
havi ng means for receiving transm ssions on the down-1ink, neans for
deternining if anid.ond olessage tignrsiigsion systaarampyising at Ieast ape-primany

{ranom {21 ng a r e aed And a piyalT3aEondaRykialiont, 3 plivdly st Ratjy means
station on an up-!| fonlcompikthgmessagessp dessent-onoa down-link to the secondary stations,
means for transmitting a signal on the down-link inviting the secondary stations
15 to transmit responses to the messages on an up-link, means for receiving and
analysing the responses, means for acknowledging receipt of responses which
 were analysed successfully, means for determining which of the transmitted
messages have been responded to and repeating the invitation to the
secondary stations whose responses have not been acknowledged to
20 transmitire-transmit their responses, and each of the secondary stations having
means for receiving transmissions on the down-link, means for determining if
any one of the messages is addressed to it, means for receiving the invitation
message from the down-link, means for transmitting a response to a message
addressed to the secondary station on an up-link, and means responsive to not
26 - receiving an'--acknO\Mledgement-of-fits response for repeating the transmission
of the response when invited to do so.

15. A system as claimed in claim 14, characterised in that each
. secondary station has means for transmitting responses as CDMA signals and
30 in that the primary station has means for decoding the CDMA responses.

* c L M H *



25 recei ving an acknow edgenent of its response for repeating the
transm ssi on of the response when invited to do so.

15. A systemas clainmed in claim 14, characterised in that each

secondary station has nmeans for transmtting responses as CDMA signals and

30 in that wheonmseesgary station has neans for decoding the {LMM nses.
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16. A systemas clainmed in claim15, char agt erised in that the primary
station has neans for adapting the length of tine allocated for anal ysing

t he responses iqa de ; -rm'mqg{ k i

respondi ng eack;l%t'i rﬁ;A O?é;ﬁ]%?%@ggf on. 5,%3&%@@@&%@‘%&8}%%%”] as
clai med in cl ai rstatign bas meanerfos adapting thetlendth of time aljomatddafar @malyking the
secondary statiq ' Vi i ast 2 groups and i.n.that the,
primary station @%ﬁéﬁﬁe‘ge@ &P&’%ﬁg%‘g? %lthn{l'I r?%‘é‘?ﬁ'ﬁ%ﬁ%&"@ﬂ% stations isPPRYBgnses
recei ved from orsachftimaislagrimvitatioon the up-link with the transm ssion of 10

nmessages to the or another of said groups on the down-Iink.
18. A primgry station for use in a nessage transm ssion systemin

whi ch nessages are trgmsniAl spste a8 dlRived iinlcidiM 24 PlchbRictdrised! inS r\ﬁgry
stations which are capable of transmtti r:g‘res.ponses on an up-link, the
primary 15 st atReplationsf seconsary stationsis dividesd intoat least 2-gjeups andin thatthe on
t he down-1i nk ; | S L L
signal on the dopmﬁ'qm?’ﬁ’%ﬁém é&ﬁpﬂ%’ ?ﬁ%ﬁ?ﬁ%ﬂg&%n ggéh és% Ei‘? 1‘%‘?\@ c{f‘or[e%ﬂgcg%g% t
responses to thaeseiveddeun oone jof said groups- om rthe upelinks witb rthectranismissjos rof
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transmtted nessages have been responded to and for repeating the
o e S oty SRBodiig e BB eR0e wranamiich e "
which messages are transmitted on a down-link to a plurality of secondary
stations which are capable of transmitting responses on an up-link, the primary
15 station comprising means for compiling messages to be sent on the down-fink
to the secondary stations, means for transmitting a signal on the down-link
inviting the secondary stations to transmit responses to the messages on the
up-link, means for receiving and analysing the responses, means for
acknowledging receipt of responses which were analysed successfully, means
20 for determining which of the transmitted messages have been responded to
and for repeating the invitation to the secondary stations whose responses
have not been acknowledged to transmit/re-transmit their responses.

19. A secondary station for use in a message transmission system in

25 which messages are transmitted on a down-link to a plurality of secondary
stations: which are capable of transmitting responses on an up-link, the
secondary station comprising means for receiving transmissions on the down-

fink, means for determining if any one of the messages is addressed to it,
means for receiving an invitation to reply message from the down-link, means

30 for transmitting a response to a message on the up-link, and means responsive
to not receiving an acknowledgement of its response for repeating the
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19. A secondary station for use in a nessage transm ssion systemin 25

whi ch nessages are transmtted on a dowmn-link to a plurality of secondary
stations which are capable of transmtting responses on an up-link, the
secondary station conprising nmeans for receiving transm ssions on the down-
i nk, means forwWa8T4603% ning if any one of the nessages is addresasdioé®zit,
nmeans for receiving an invitation to reply nessage fromthe down-Iink,

means 30 for transmtting a response to a sage on the up-link, and
means responsive to not receiving an acknow edgenent of its response
for  repeating the WO 97/ 46033

PCT/ 1 B97/ 00492 transmission of the response when invited todo so. 17

transm ssion of the response when invited to do so. 20. A
secondary station as clainmed in claim 19, characterised by means for

transni'tting responses Zp ClAVResoti#) Statn as claimed in claim 19, characterised by
means for transmitting responses as CDMA signals.
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