,NICROCELL FOR A SYNCHRONOUS SELECTI VE CALL SYSTEM

AND METHOD THEREOF 5 Field of the

| nventi on This invention relates to synchronous sel ective call
systens. In particular, this invention ,relates to, but is not
necessarily limted to, a mcrocell fol a synchronous sel ect | ve cal |
system and a net hod t hereof. round

of the Invention Mi CROCEkLS)ﬁQRr M ENCHRONQUS: SELEGIIUE, &%‘o‘ des
messages to selective 15 oVETEMCAND SMETHOD I THEREDE! s transm tted at

predetermned tines. It is wel I known that such sel ective cal
recei vers can save on power and receive the messages reliably Hieo Aud -5
synchroni sed to the carrier signals. Synchronising is criti c?}g for

nmul ti chann sel ective call receiver to receive g es
! e,% FibR &eﬂé@grh\%ntlogf 3 %

on different carrier signals. 20 mul ti channel
synchronous sel ective call systemis Motorola's FLEX[ err] roam ng

system The FLEX( ethl, i Aafiohtrehss 's)ithranous seleBliskab spgeftisdipcol 1o

speci fy how nessages are enco ont o twent y-ei ght
message franes Giiab dhisdpyentian relates te,kytds not necessagilyelimied to¢ht i nuousl y

transmtted to rhRideal fokBdyeichlorfous detéctiiedstll sysiérh sandba methad théredtl
pr ot ocol {)(?o specifies a signal paraneter known as a coll apse val ue.

From the cbt | apse value, a collapse cycle is derived to define a set of
assi gned nmessage frames within which FLEX[err] nultichannel selective call

receivers periodically | ook for i nég&l@{)hﬂa of ltl?eglﬂfenﬁBH]mn' cation

environment of a FLEX[err] roam ng sys one carrier signal 30
may be available to provide nmessages to nultichannel selective call

receivers. yﬁéhﬁfd@u@'s@edﬂ@rbaﬂ ngyshaw p?oﬁaéé nfdssagB84b skfective
transmtted in t recelvers 5% Qﬁ‘(@),gm n%ggg%é nds on. .t he z‘l gnal ling
protocol . Hdwe ?Fé‘ﬁ |‘ﬁ grgs ran @Ep WEF?%QH'QLSI'I
FLEX[err] r oam‘vmgl Riyown th&tosuchesglective tall mdeivers caraave ®rupewef and
L nenn ], BBl e RbtsdRiTHERT ey sypdHHohRBATB o cRAY dnabon!
Synchronising is critical for multichannel selective call receivers to be able
to receive messages on different carrier signals.
20 An example of a multichannel synchronous selective call system is
Motorola's FLEX™ roaming system. The FLEX™ roaming system has a
signalling protocol to specify how messages are encoded onto one
hundred and twenty-eight message frames known collectively as a cycle.
Cycles are continuously transmitted to form a FLEX™ carrier signal. This
25  signalling protocol also specifies a signal parameter known as a collapse
value. From the collapse value, a collapse cycle is derived to define a set of
assigned message frames within which FLEX™ multichannel selective call
receivers periodically look for information. In the communication
environment of a FLEX™ roaming system, more than one carrier signal
30 may be available to provide messages to multichannel selective call
receivers.
Determining when and how a carrier signal is transmitted in the
FLEX™ roaming system depends on the signalling protocol. However,
transmission of messages can overload the FLEX™ roaming system
35  especially with increasing use of muitichannel selective call receivers.
Furthermore, carrier signals are typically not transmitted with a constant
volume of messages throughout the communication environment and there



vol ume of nessages throughout the conmunication environment and there

2 may be areas where | ess nessages are received fromthe FLEX[err]
roam ng system In such areas, additional nessages can be provided
wi t hout burdening the FLEX[err] roam ng system as a whol e. 5

Summary of the Invention It is an“object of this invention to

provide a mcrocell for a synchronous selective call systemand a
net hod t her eof .Mmaybe areas wherglessrmeagages aieregsjyed:ifram the ELENE fopaing

there is provi dgdtein NinCéR¥Careas, additibRal MeSYATEY QiIPHE préViged withoud! |

system said m crécel I gr %i%ﬂgr a . m crocelh selective call signal
havi ng one or ryrgenipgthe cireaming systgm as awhalgi 4 ol | apse cycl es

havi ng one or nore nmessage frames respectively 15 associated with one or
nore frame J ocations, said mcrocell conprising: a processor for
partitioni a nessage i nto nessage pieces, wherein, in use, said
processor places each of said nessagumpiaryef the Inventiono a plurality of said
nmessage franes, said plurality of said nessage 20 frames bei ng associ at ed
with at | east one of each of said frame |ocations wthin said

col | apse cycles. ltis an object pf Hig inuanjiondapdovide advicspcalinr Bsyaghmnayst o
sel ect said pl Webddtive o2l system ahdl & ni®R6d iserebfines from one or nore of said
col | apse cycles. 25 Sui tably, said processor can be adapted to

precess sa nmessage pi eces when pl acing said nessage pieces into
subsequent ones ofAesaording to oneaspeqtof tioy rvention ihere is provitiesf 2 nsibfocellsai d

processor can q:@,g g&i PRSHA 4 nmessage

t ransm ssion rrgﬁ |gx | Iﬁﬁ'ﬁbe"té’g'éﬁs?ée‘ﬁ@%t“?‘@n _méshs‘I g%Hor?Bg%c(ﬁq %’Pwd'ir{b g sai d

message pi eces.microcell selective call signal having one or more collapse cycles, each of
said collapse cycles having one or more message frames respectively

15  associated with one or more frame locations, said microcell comprising:

a processor for partitioning a message into message pieces,
wherein, in use, said processor places each of said message pieces
into a plurality of said message frames, said plurality of said message
20 frames being associated with at least one of each of said frame locations
within said collapse cycles.

Preferably, said processor can be adapted to select said plurality of
said message frames from one or more of said collapse cycles.
25
Suitably, said processor can be adapted to precess said message
pieces when placing said message pieces into subsequent ones of said
collapse cycles.

30 Preferably, said processor can be adapted to set one or more positions
in a message transmission matrix in response to transmission of each of
said message pieces.

Suitably, said processor can comprise an encoder.
35

Preferably, said processor can comprise a controller.



Sui tably, said processor can conprise an encoder. 35 Preferably,
.sai d processor can conprise a controller.

3 Suitably, said mcrocell can further conprise a transnmtter to
transm t said mcrocell selective call_signal. Preferably,
said mcrocell can further conprise a recei vBr to receive at 5 | east one
synchroni zi ng signal_ from said synchronous sel ective call system

Suitably, said m couitaly, said migiicell capJHpheseompise adransmifier iakrainsmitg

units to recei \&i@ ahidrdtiefll'selsdtivesiilasignale call signal . 10
Preferably, said plurality of receiving units can be adapted to receive

sai d nessage pi eces using one or nore non-assi gned nessage franes. 15
Accor di ng to anot hierefarsbdg tsaid midrecelhean furtirer cameprise a receiverdtedregeive at

et fiod TOr 1 99EasY ik BBRSABRd ol tGHCGRY syEnRRYEsUIRRGNRARS! oot i ve

call syste sal ng a mcroc ectrve si gnal

havi ng orystamnore col | apse cycles, each of said coll apse cycles

havi ng one or nore nmessage frames respectively associated with one or
nmore frame 20 | ocations, said nethod corrprisin?_ t he stePs foo .
partitioning a mes u@%blvnﬁ%dmggzc@@ qancfugihier gamprise a plurality ng%f?ﬁ'\‘iﬁgeach of
sai d nessage pigfiestoi receive gilid heitidcell ebledtive calissiged. 25 franes, said
plurality sai d nessage franes being associated with at | east one
of each of 'said franme |ocations within said coll apse cycl es.

Preferably, said sPraferably)said piyrality of seqeiving urtite candpe aflaptelddotrengiveai d

plurality of salfly#hssags JibEEasihh BRPHmre FohSasdigridl MesShgdamds/c! es.

15 According to another aspect of the invention, there is provided a
method for processing a message in a microcell of a synchronous selective
call system, said microcell providing a microcell selective call signal having
one or more collapse cycles, each of said collapse cycles having one or
more message frames respectively associated with one or more frame

20 locations, said method comprising the steps of:

partitioning a message into message pieces, and
placing each of said message pieces into a plurality of said message
25 frames, said plurality of said message frames being associated with at least

one of each of said frame locations within said collapse cycles.

Preferably, said step of placing can comprise the step of selecting said
plurality of said message frames from one or more of said collapse cycles.

30
Suitably, said step of placing can comprise the step of precessing said
message pieces when placing said message pieces into subsequent ones
of said collapse cycles.
35 Preferably, said method can further comprise the step of setting one or

more positions in a message transmission matrix in response to
transmission of each of said message pieces.



30 _ ~Suitably, said step of placing can conprise the step of
~precessing said nmessage pi eces when pl aci ng said nessage pieces into
subsequent ones of said collapse cycles. 35 Preferably, said
nmet hod can further conprise the step of setg{ng one or nore positions
In a nessage transm ssion matrix in response to transm ssi on of each
of sai d nessage pieces.

4 _ _ Brief Description of the Drawings 5
In order to describe the invention and to put it into practical effect,

reference wll now be nade to preferred enbodi.nen as [llustrated with
reference to the acconpanyi ng dr%ﬁef squrptl\%iq!ﬁﬁetﬁraw?nds FIG 1 shows a
synchronous sel ective call systemhaving a mcrocell in 10 accordance

i t h d enmbodi . i i on: - .
Cycle i h a5 cr ocd Pt Brlasghiok Hfe RERflbh ARe to put it into praflicdl efeEl A= D
1. 15 Fefererid willbnaw bekmada ge pieferred embadimsenie asdiustratedwitnocel |

of FIG 1, and i drinds 6n WHik:di agrans of a net hod
for processingrcaferencetoﬁ@&%%%ﬁﬁﬁ"ﬁd‘t r1e t?anscei ver of FIG 2; 20

FIGs. 5a and 5b are different enbodi ments of a nmessage transm ssion
matrix for the netfed 10dhdwda syhshondudiselective call systenrh@ving s iovecall in i ng

11 x ¢ . .
di agr am [ of, U1 S0 ot 8Nl oIeiui BBESInGH of the infdHioRPssage 1 n the

FIG. 2 shows one cycle in a microcell selective call signal of the
microcell of FIG. 1.

15 FIG. 3 is a block diagram of a transceiver of the microcell of FIG. 1; and

FIGs. 4a and 4b are flow diagrams of a method for processing a
message within the transceiver of FIG. 2;

20 FIGs. 5a and 5b are different embodiments of a message transmission
matrix for the method of FIGs. 4a and 4b.

FIG. 6 shows a timing diagram for transmission of message pieces of
the message in the method of FIGs. 4a and 4b.
25

Detailed Description of the Invention

In this detailed description, Motorola's FLEX™ roaming system is used
30 only as an example of a synchronous selective call system.

Referring now to FIG. 1, a FLEX™ roaming system 10 is shown having
a microcell 11 in accordance with a preferred embodiment of the invention.
A plurality of receiving units 12, such as multichannel selective call
35 receivers or pagers, is supported within a coverage area of FLEX™
roaming system 10. Microcell 11 has a transceiver 13 for receiving FLEX™
signals 14 such as FLEX™ synchronizing signals to synchronize



Det ai | ed Description of the Invention In this detailed
description, Mtorola' s FLEX[err] roam ng systemis used 30 only as an
exanpl e of a synchronous sel ective call system Ref erri ng now
to FIG 1, a FLEX[err] roam ng system10 is ghown havi ng a mcrocell
11 in accordance with a preferred enbodi nent¥of the invention. A
plurality of receiving units 12, such as multichannel selective call 35
recei vers or paegnsmissiongfshatieregelselective cathsianahd5aMicrosell selegtive cpll

roani ng syst emééhaIMa:mRéﬂEm élgﬁalé 14, ﬁ’é‘éﬁﬂicﬁpmtﬂ%nfeq{urfo?éﬁ'aY\UrtG/enty
FLEX[ err] 1% Iéeé Il S ron Z|nl% |||giqa s to
synchr oni ze elght essage frames n one cyc onap Va ue or microce 5can be

transm ssi on ofthe saime ockighes tHamcthiat of EBEX™S rgarainglsystevh difo trfbimatidrecan ve

f\ﬁlnljr ed an i g e&&déd h]z? EH'F?%L s%be%‘t??%ﬁg s]gdhal 1r‘$?e§l¥°%| h%?lr%%%& qu‘gﬁ‘\?al ue

of microcell 111 azaan identify or distingdishsuch ah$lgnalrfr¢maﬁLE>hTé{'t sighalsLi®@x[ er r ]
roam ng system 10. Information can 5 be encoded into n1croce|| sel ective
call signal 15 such that receiving units 12 can identi

di stingui sh such aF&3-ghaihows shueluesptppg cyrlerefimiciocell selective Ca" smr@' 3.
shows struct ur eTkig cyale ugmnee@intmségmmité kﬁ@lNﬂQh ithe FEEN™ sgighllin Erotocol

e e

Plpresents
a set of ssageeframese The Tiumbarndfenesdagesftamgs inf axoliapsecycleds | apse

le i |

Col | apse cycl e %Es‘e%"“*% B61HRe HIGE shBLHEd 197 Ficrogel, | PiA BoleBsebioip 16 0

17 based on a delexplesied in FIG. aatpw@om fqumness@g@draame%nmasedma@pllala%age
frames 17 is aJw@éTBft’Wo Aé”é‘o%idt@@wréﬁeé&% oﬁrh@sé?éfram%amsfdﬁaﬁ\% 17 in

I | t f
ocattons. 15 lodaton Henge, 116 Hikdpasaase FmRs i) paolaess SyeRARAR FiG 3.

Transcei ver 13 respectivalyrnsscatated witlt @aurdrarii locatiohed to an antenna 19, a
processor 20, a 20 transmtter 21 coupled to an antenna 22 and an i nput
device 23. FLEX[err] signals 14 are received via antenna 19 and
m crocel | sel ecti vA biegk diageanalof transceiver 13 is showmin Fia 3. tranaeeivenl32.

Processor 20 i 'I'E'drH P ORIV 1@ LolipieH to gn antehR¥AD, bpreesddarlogaa encoder
(not shown% for I n rressial ges receive
transmltter 1 coupled to an antenna 22 and an input device 23. FLEX™
signals 14 are received via antenna 19 and microcell selective call signal
15 is transmitted via antenna 22. Processor 20 includes a controller (not
shown) to control an encoder (not shown) for encoding messages received
from input device 23. These messages are provided to processor 20 for
25  processing which includes encoding these messages to form microcell

selective call signal 15.

To process a message for transmission on microcell selective call
signal 15, reference will now be made to flow diagrams as shown in FIGs.
30 4a and 4b. These flow diagrams detail a method 30 for processing the
message within transceiver 13.

Upon receiving the message to start 31, method 30 begins by
partitioning the message into message pieces at step 32. Pattitioning is
35 required when the message cannot fit into one message frame 17 of
microcell selective call signal 15. Otherwise, when the message can fit into
one message frame 17, partitioning is not required. Identification of each of



frominput device 23. These nessages are provided to processor 20 for 25
processi ng which includes encodi ng these nessages to form m crocell

sel ective call signal 15. To process a nmessage for transmission
on mcrocell selective call signal 15, sreference will now be nmade to
fl ow di agrans as shown in FI Gs 30 4a and Qb These fl ow di agrans detai |
a nmet hod 30 for, processin message W thin transceiver 13.

Upon recei vi ng PRENEERAGS ep%sgstla?qe%gry ﬁ%?%d'e%'vl?@g‘ﬂm ]Cécan put

partitioning thegetesdge medsagsagmrgreceiving all dhe meysage. piétad. ISuofhnl ng is 35
m orocel | “22PeiB?oﬂ’?%z?ﬁeca%aﬁé;%ﬁzéaé%b‘\af?ﬂ@qU§%‘Rﬂgfvﬂ i ele can 11
into one nesEalwlngamp 32, methad 80 wentigues tmstepradat whith processor

| denti fi catgéon f
: (1t (g arenies oiing o colapsn ovdle e SUHASTE) Zan pu

together the neE98ssROQIBIGFECONEE WR@)emneceﬁ%cmts@@ glpée%%ss tmmr(

i dentification a:rﬁﬂatme@éummﬁbw PN)t emaaunms pKfUé’éﬁoﬂ zokbep@trhck of
Fol I owi ng step 3 nues

net fﬁg E i ch QCess
20 initialises ‘6%(?91’3'3?\85‘ q ?t%‘?ﬁ?j‘gg Q!S?‘F%}ﬁ’é‘ acg‘tqsgag? é’ﬁ@sﬁﬁﬁﬁﬂ
message pi ece oddiFv). (II‘&‘IKMTM)hasg(sjgﬂurahmcf ha)x peslmnzrgmfstsadl«eudkmt kf thfé’T)
d [ ition rocessor eeps track o
f‘pangmpggfg@fopﬂgESAi%E@geg BI 2ces W th g message transmpSS| on matrix

(MM . The MIM hasD&fq@emitrqnboqmmtmf thexMJd4 are shewn in FIGeI5a2earth Sbf Thae 10
nessage pi ecesbstrucrt]ure of the%'i‘lf/ledétﬁnd%fﬁipﬁ ﬁ%@? of ﬁi‘eséﬁ%es M@!@e@f@r fzown in

FI Gs. 5a and tructure on nunber  of
message pi eces W‘S?Silgf‘ea"d “Umhﬁis@z{@%sséﬂ? ﬁ%mﬁ§r17o‘f‘ 9?@5%‘3@@39@(9\@51Q7Th?1 one
col | apse cycl e KIFM Réeps track oMrindepstidrnisosika plurdlitp e messaye drzsned 17 in

P Becor dalte WPORTENE e piRbed dre pldef il 86cdr3REP TABIRE Hydtiort oo
message pi eces processor2iplaces pach of the messageqiecesaimts a prunalitycef ar e
associ at ed Wt imgkeh RSt PhnfAdresddifrod wit 411848 drReSf Aot "

col | apse cycl es ective ca
represents an Nyamgdosaiorsoyithinepliagse ﬁy@l@§s1%few1qvpe¢lb§%lept“@ca" signattive

call signal 15 fRFIRN@a repesstits hh NEN 60 fd1TEUEMes8ge piicel vHeh microcell

20 selective call signal 15 has four message frames in one collapse cycle 16.
FIG. 5b represents an MTM 65 for eight message pieces when microcell
selective call signal 15 has eight message frames in one collapse cycle 16.
It is to be noted that the invention is not restricted to the number of message
pieces or message frames in one collapse cycle 16 as shown by the

25  embodiments of MTMs 60,65.

Also shown in FIGs. 5a and 5b are dashed arrows 61,66 which

indicate sequential placing of the message pieces in MTMs 60,65 relative
to the frame locations of message frames 17.

30 Another variable that is initialised by processor 20 is total tries (TT). TT
is derived by multiplying maximum collapse cycle frames (MCCF) for
microcell selective call signhal 15 and maximum message pieces (MMP).
The MCCF specifies the total number of message frames in one collapse
cycle 16 of microcell selective call signal 15 and the MMP specifies the

35 total number of message pieces for the message. Application of these
variables and an MTM will be apparent as method 30 is described in the
subsequent steps following step 33.



FIG 5b represents an MIM 65 for eight nessage pieces when mcrocell
sel ective call signal 15 has eight nessage frames in one collapse cycle 16.
It is to be noted that the invention is not restricted to the nunber of

nmessage pi eces or nessage franmes in one collapse cycle 16 as shown by
t he 25 enbodi nents of MIMs 60, 65. 7 A'so shown in FIGs. 5a and 5b
are dashed arrows 61, 66 which I ndi cat e sequential placing of the
nmessage pieces in MIMs 60,65 rel ative to the frane | ocations of

nmessage franes 17. r [ g‘ehﬁ h 1 hiHdeklfhsed by
processor 20 is to/t\ta_%g_[)r%égr?ﬁe%é& ?Q‘ g.eY@é rﬁ%&% erl eg%g%emnéﬁlbtglf%iyl ng

maxi mum col | apdeansyaission; Breeessinece!) thissmessage pigaer ishasedinascyanables) |

tsi tgnfll 1r5rb and ][mpb,ﬂm angsmmp. Fia@Raind WP?S“ is encou'ﬁf@em%%edfi_es theII
otal nu of, messaqe franes.in pone coll apse . Q croce
el oct [ ve. ca | TFBRARIIGE By fone framy b iaiysrYalde- Tis sfBEivay Soisgia e of
message pi eces rhessddeepieesdngeseqyanitint atderracodrdig $e how the messagd iss and an

MIM wi |1 be apgﬂrﬁﬁénﬁg ATSUBREqant FlaB&meht Bffhe' Meb&fye pieces SRS equent
steps follow ng step 33. _ _
mequestiabBardep isglteredrbypregessing sueb iaeerpericeo that g fsames f or

transm ssi on. Rb%ﬁis%wfplédéoswﬁﬁﬁsﬁﬁére% ﬂ?@séa%?é@@!}ﬁpﬂaﬁa”dlé% s
MPC, PC and MVP. Each tine st Is encountﬁ_‘re I ncr enent ed

ep 34 , Cis . 5 €
by one frolfitdngiesRgnad V\’)‘éﬁ%@'%"?ﬁ?'é‘géqcé'ﬁ lathege k/g%ﬁ track of precessjitssage
pi etcet in adseitttﬁrthgaheﬁaé?'pilac@@wmsfhg?fpmé iscsolested by adui? MPC and
partitioned. ubs ent _pl agcenent, .0 e nessa iece i s
Bequent al _or dCiATeE ML RGRAP B I b rGRARL R iRerh farbes than, e
| ocati on i s novMMPRicEhis maedula isigivearaevariahle dabed zovkere: The variable PCis
10 increnented when precessing occurs to thereby keep track of precession

of the nmestlage pieces. A aessoddofMR:+FPE, MMRXct ed by addi ng MPC and
PC and taking a nmodulo of this adding to account for nunbers |arger than

MWP. Thi s nmodul Omrﬂ;in"tﬁ@ Ae¥didPPietei@RBlectediicfsion Sfp 35 determines Z =

modul o ( MPC+PC, ]
whether the message piece can be placed into a current message frame

that is being constructed for transmission. The message piece is placed
20  into the current message frame for transmission at step 36 with a “Yes” from
decision step 35 and matrix position (CCFC, z) in the MTM is then set.
Setting of the matrix position indicates that the message piece with modulo
z has been transmitted in a frame location specified by CCFC.
Following decision step 35 or step 36, method 30 continues with
25 incrementing CCFC by a value of one at step 37 to thereby point to a next
frame location. In addition, MPC is also incremented to effectively allow a
next message piece to be transmitted in the sequential order as explained
above. PT is incremented to keep track of how many message frames 17 is
required for precessing to occur from the beginning of transmission. TT is
30 decremented to track number of attempts to send out each of the message
pieces.
When these variables have been incremented or decremented at step
37, method 30 proceeds to decision step 38 at which processor 20
determines whether processing of the message pieces has reached the
35  bottom right hand box in the MTM.
When at such a bottom right hand box, method 30 proceeds to step 39
at which the number of transmission attempts which are required to
precess transmission with respect to the message piece is already known.



When the nessage piece is selected, decision step 35 determ nes

whet her the nessage piece can be placed into a current nessage frane

that is being constructed for transm ssion. The nessage piece is pI aced 20
into the current message frame for transm ssgon at step 36 with a "Yes"
from deC|5|on step 35 and matrix positron (CCFC, z) in the MIMis

then set. tt of the nmatrix . position indica hat th message
bi'ece i th moddMghod uien fakEs 85k hiihe2 ot FeBimistior hemelq Gaurea 0 do &
specified by C@récess (the numbé?cbdmgvstmedlatPﬂ”) andsiet PN\fo this aumeaﬁs%ttinghod
30 continues w 71to

t her eby poi nt t%ﬁzf%%é% b@gn%ﬁ% @%gqqu‘gg ?gHBS%(@éﬁglgcqetgﬂﬁnwéf&al SO

i ncrenent ed t o pretess theempsaagepieces in subsesguentsoliagse pyeles 6o Thereafter
transmttedgin af(eeal%ci‘t'%t;éﬂ ?é PT #5ei® z@?@'aﬁhm is mcreméﬁ@ﬂeP'IPJetbﬁmnes

I ncremented to trac how nma ranes required

for precessi ng hQy rattqrppts 3re 'Bé‘g%ﬁﬁlﬂhg‘eol@sf pmgﬁlgg.qiﬁhe messadso
decrenented to me@&k Swﬁ‘rwrrepieﬁmsm ﬂrst tngeindvioigh peecéssnig bhthemessage

pi eces. ve been |ncrene decrenented
bt step messiialross fea0Bte PG 8 Lrrdaited BpeER SR Mo AP B e nsor
20 det er rpreesssihgtdeceursr ocessi ng of the nessage pieces has reached

the 35 bgttomright hand box in the MIM When at such a bottom

ri ght hand box, nethod 30 proceeds to step at which the nunber of
transni ssi on atten@petlmmngwrahoedmgmstepﬂa, method PP ebeelks whethawiRkison wi t h

respect to the é@fa??&PhPt@Géte'rﬁlr% Wﬁéﬂiér‘é% h attempts. have been made from
8 Met hod

t hen t akes e nu { (% ransm s on atte ts re ui red
to do a InBREECSIUG FraRBING SHelt el SreusiSa-at e oSt OBRIGCES R &
gunber_. Set t i ngonce agaifMegides! RpthiddecisivhestepeOh BT @Q:omgaglusequmhie:rlpf

eterm ne e CcO apse
cycl es 16. her%g%rp%? sn%@é filg %%\Hz%eg%ﬁét %%ﬁf%%ua% é@t ﬁfechgag and ILI;C S
i ncr emrent ed. Pmraeeedsﬂmsispm In prenessingy Pdt iseapetdomero aaddCim t he | ast
precessing of tjR éﬁ?é?é&%g one solﬂ'\:ﬁctﬁé nuRidt of atle ?r&fté%%ﬁtag;a‘iﬁ‘g fi rSt time
n e

I n which preceSS| age pleces ta
i ncrenent ed agaawumulgteéiptos@etseems\@hen thé nﬁxte@r@ggsﬁgg&aeege 10
Continuing on to decision step 40, nethod 30 checks whether PT is

equal to P%t 0 det Eol?&wmg e%tlsqgrrl ste Oﬂg%r% 5 ts %avde 38%?8cerreasto decision

step 42 to determine whether CCFC is equal to MCCF. With a “Yes”, CCFC
is reset to zero at step 43. Otherwise, with a “No” from decision step 42 or
following step 43, method 30 continues with decision step 44. Processor 20
determines at decision step 44 whether has the last message piece been

25 transmitted in this current attempt. If “Yes”, then MPC needs to be reset at
step 45 to the first message piece. Otherwise with a “No”, or upon resetting
MPC at step 45, method 30 continues with step 46 at which processor 20
waits for a next message frame 17.

Processing a message piece to place in a message frame 17 by

30 method 30 occurs in a period of time that is shorter in duration than a
message frame 17. As a result, such processing is completed within the
duration of the message frame and, therefore, method 30 will wait for the
next message frame at step 46. In waiting at step 46, method 30 thereby
maintains synchronisation of any transmitted microcell selective call signal

35 15 with FLEX™ signals 14 of FLEX™ roaming system 10.



t he preceedi ng precessing such that precessing of the nessage pieces is
once again needed. In this decision step 40, PT is counting the nunber of
15 attenpts since the | ast precessing. Wien PT equals PN, method 40
proceeds to step 41. In precessing, PT is reget to zero and PCis

I ncremented by one so that the nunber of att&npts can again be

accunul ated to detern1ne bhe next eceSS|n |s negded
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frane 17. Proce ssa pi ece t e frame
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uLhin theyq plgbel b Uydind BELETRAREToLARIE il chibistl s B¢ hod 30

vmllwalt} |ngat step
46, method 30 tmigressl selectlvewaalhsanak1§>fnbtfao$m§@tqron of any transmtted

m crocel | sel ecti vy "I'T%'q@%%‘ zet8, metRod"3bhrbbdetisflo’ dectiion dtep 44 t6'

FLEX[ err] roamn system

efrping whﬂt@er g8 ME&M pesition, spaciiedstp GRS faraxRartiguladeci si on
step 47 VMG’@&’(asTBéérﬁsétqanTm 4] ﬁbn Syt tdea? mdigated that 4idch Br ocessor

20 d h h

Cransni tt obFi n Bpgon hes BEELEedlo 1anipl BNRRFTRd HeG olCraoan. JapFiPRe |y,
deci si on step 4stepl4fhalsd determinesiwhethertbemesssgehpiete fiteinbe trenga@rrenteces
has been pl aCEdfrér%OFGP Fan MTM it tﬂﬁ?ns‘ﬂotﬁ%ﬁb of» ( tﬁé‘% id, “d"%iqe‘?%g]d

within the collag sel ective'ca 8
Hence, when TT W en@he sRsgAgePioes ean fitinte thesouirentiframmet meﬁh@bS proeseds

continue procesgith@ Wéé”'t&ﬁféﬁul@m mmﬁcmams Wt pie é@% &éed mt@@héo
pl aced i ntggany one

i er ocel | 201 cceRPEAMS SoriaTemsSg, StoafAba Asare meant Gty

message piece whlch was not transmltted in a particular frame location
because such a message piece could not be placed or be fitted into the
current message frame following decision step 35.

Thereafter, from step 49 or with a “No” following decision step 48,

25  method 30 proceeds to step 50 in which MPC is incremented. By
incrementing MPC at step 50, a next message piece is then processed in
subsequent steps of method 30. These subsequent steps start with
decision step 51 in which processor 20 determines whether this next
message piece is the last message piece. A “No” following decision step

30 51 brings method 30 back to decision step 48 to process the next message
piece as described above. Otherwise, a “Yes" from decision step 51
proceeds to step 52 in which the next message piece, being the last
message piece, causes processor 20 to reset MPC to zero and increment
CCFC. Resetting MPC to zero brings MPC back to indicate the first

35 message piece.

Processor 20 then checks at decision step 53 whether CCFC, now
incremented by one, is equal to MCCF. Processor 20 sets CCFC to zero at



When TT equal s zero, nethod 30 proceeds to decision step 48 to

~determ ne whether an MIM position, specified by CCFC for a particul ar

MPC, has been set. An MIM position set to "1" indicates that such a 15
position has been used to transmt a massageI i ece. In addition, decision
step 48 al so determ nes whet her the nessage gpece fits into the current

frame. For an MIM position tha not set t has
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whet her this nardnsmit eachres tege messags pieche in aserynyssatibedfraroe looations”

fol | ow ngsﬂfﬁlescﬁgﬁ?%k@ggs’;é)gyclé&OPHI%%GF%E@%GV@%&E%@?\%QSCEC' sion step 48

to proces ece as descri ove. OGtherw se, a
"Yes" from decision step 51 proceeds to step 52 in which the next

message pi ece, be'lﬁ dé's% 6BSbe and 6d EEEANRY Hagfdn fGRvaRsmiBsionastane 20 to
reset MPC to zero i nérement ReSetting MPC to zero brings

MPC back to de‘@ﬁ?QSQ Riecesr st 35 massage pi ece. Processor 20
then checks at deCFlﬂ.Cﬁh shéws hewheddriesCafé pietes “A”, “B” andciCiraret ed by one,

|t Pr 20

1“1 g op enqmiRadan Soudbse Bidlos Havinbdeff ifbsthge femes 17 eachand, o,
or with a usimgrméthomsgt Ap 3B, baree¢rotrosOF I (ﬁaameceasm eitheghrag check
every matrix mess&’é’ﬂaéc@@ c{d&ufaé‘ﬁhwwlé&ngﬁﬁéé H?Se‘fﬁ@é fo (GEY irfiBSsage

pi ece has been rane ocat col | apse

cycl es of ni cr csullsequsnt C@'@F@@tq}@@%éﬂqn@r fienfirst frame OF@EQn in 8&'% si on

step 55 indi Cat@yblé hethéshﬁessage pi&éS‘BQanhdﬁebﬁﬁﬁr&ﬂﬁ%cﬁdt@hyintdoaapsetted
and net hod ag c ,herwi se, nethod 30 proceeds back to
It

3, Ste ]
step 46 to? 1”@%’8‘)‘??‘°’?9%H@°e * and continue processing the
nessage pi eces of FI®. 6t ssprgsents ttamsmited message frames 17 from FLEX™

roaming system 10. The shaded message frames 17 in FIG. 6b represent
the message frames 17 that receiving units 12 would have to decode when
monitoring for FLEX™ signals 14 from FLEX™ roaming system 10. When in

25  a coverage area where FLEX™ signals 14 and microcell selective call
signal 15 are both present, such receiving units 12 may monitor for
microcell selective call signal 15 of microcell 11 as shown in FIG. 6c.

Referring to FIG. 6c¢, the shaded message frames 17 represent the

message frames 17 which receiving units 12 monitor microcell selective

30 call signal 15 to decode for information. Receiving units 12 may sample
three for the four message frames 17 in a given one of the collapse cycles
of microcell selective call signal 15. These three message frames 17 do not
conflict with message frames 17 of FLEX™ signals 14 from FLEX™
roaming system 10. As can be seen in FIG. 6c, receiving units 12 would

35 receive and decode message pieces “A”, “B” and “C” of the message
transmitted on microcell selective call signal 15 after 5 message frames 17.



transmit each of these nmessage pieces in every one of the frame | ocations
10 of the collapse cycles of mcrocell selective call signal 15.
FIGs. 6a, 6b, 6¢c and 6d is a timng diagram for transm ssion of the

nmessage pi eces. FI G 6a shows how t hree nessage pieces "A", "B"
and "C' are 15 transmtted in coll apse cycIUs havi ng four nessage franes
17 each and using nethod 30. As can be seen fromFIG 6a, precessing
of the three Fligb Schgfaows apethestechnique oy rpeeivinggunitsek2ta mosonessage

pi eces into Ticr&é&?ﬁ@élé@tﬂie éélieéiggéﬁ &yﬁé@éving‘%‘fﬁdé MR nitbF gﬁllyféﬁ'li@f
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in25 a Coyerﬂgﬁ?gﬁ% t\“@ﬁ%ﬁo@h'ﬁ?{%{ éc.sﬂﬂﬁé\'/éf é&cﬁgqﬁﬁrﬁétﬁ?ﬁ? nlrpé:;é" ective

cal | sign are rese “Such recéiving U nmoni t or
for mi cr dwastary séicientiasccaraparesi tgrhe manitoringi showeein FIEs 6gasshown i n
FIG 6c. receivirfgetifits ARJusifig infy tHiee mMéssagbaritledayIadacéivanes 17
repr esent Mich receiving units 12 nonitor

e nmessage s 17
m crocel | ‘L&I edf‘?@%a%p'ecgﬁl N'qggﬁafji G25\(\-,nt o decode for information.

Receiving units 12 may sanple three for the four nessage franes 17 in

a given one of the C ! : eCek | 1 signal
15%J These three méég%'#etggég?ég’ JT;%O%j %%tengt)le@tﬁ%gﬁ\?%taﬁeév% %éc\r@g age frgmes
17 of FLEX| er r Jtransgnitiasmegsageowithinaxjareeell 11 withoub hurdening ELEX™ goaming an

b in FIG | Ni ' - '
e seen in s,)%fe,mﬁg,?ﬂaf#éfﬁ%& ﬁﬂg%ﬁttaéé oMNe thvéntion 'iseﬁ&'tt Y@néﬁﬁ’sé?’@rgefjﬁle

nmessage pi eces " e nessa ransm tted on

] e
m crocel | B ed”!’?%agﬁaple(?&ﬁ@ﬁ&'l‘e wsgﬁeeysssr?gstga_ém? loaadions ."_‘ the
FI G 6dI |ShOW|S admlbt_ pee F'@@mf"““ﬁ"‘“ﬁ‘?" éRm!ve! )l sigm?la %ana thig@ihs t Uﬁésl that f
m croce sel ective.call. signa . ei vi ng _uni ni ..only one o
The Chree avar 1esbN i utis 18230 ek g nieltdd muptayfadliush ¥ ore, |
sel ective cal | recgiving wbits A2 is bigrinventldnGarecaidvantageotishyadapted toxeaeived 5
recei ve and de s R N Y~ § ~dandf i ge
frames 17. Thi gtﬂtggg ni eﬁlggbﬁo%ﬁﬁgoﬁ?rﬁaéﬁgggggg .%a elﬁé%glfg'eﬂggisﬁ%s_%ﬁgnal 15
is 20 assigned message frames is unlike conventional receiving units which only

monitor assighed message frames to receive messages transmitted on

FLEX™ signals 14.

Although the invention has been described with reference to a
25 preferred embodiment, it is to be understood that the invention is not
restricted to the preferred embodiment described herein.



‘slower than that shown in FIG 6c. However, such a technique is nore
batte@ﬂ lfICIent as conpared to the m)nltorlng showmn in FIG 6c¢c as

recei Mﬂ’l i ng onIy t hree nessage franes 17 to receive 10

nmessa ”mnl " and "C'. Advant ageously, method 30
enabl es the |nUen{|0n to effectively t'ansmt a nmessage within

m crocell 11 wi thout burdening FLEX[err] roam ng system 10. A further
advantage of the invention is that transniGi®ms of the 15 nessage pi eces
of the message uses aII the frame locations in the col | apse cycl es of
m crocel |l selectiy signal 15 and this ensures that recei ving
units 12 can recel\&é Qﬁ'@“ ‘message conpletely. In addition, recei vi ng
units 12 in this |nvent|on are advant ageously adapted to receive t he

Teasage frahes is i AIGBRRERT S MHRET FERy 41 §%St§'ﬁ'”8ﬁf°om'°f333“ aned
nmoni t or assi gnguovidingag anicranell sselectivecsivaignalshawirg onearyndie @Ql apse
FLEX[err] sign [yélejs4 gch of said colla@%&%ﬁ?% HedVind Bﬁérbtr'n%\'ehﬁés frilfier | bed

with reference ment , is to be understood that
the invention irgspestively assqc@ggl iwith-ane or t"l‘@'epfﬁmﬁrl?‘@i'oé‘ﬁbﬁﬂﬂr@mmﬂgcrl bed
herein. comptising:

Cl ai s W claim 5 1. A mcrocell for a synchronous
sel ective tl| system said mcrocell providing a mcrocell selective

cal | signal havi nga precessonforepartilioripg @ message jntd esessagelpiecesai d col | apse
cycles having one \ﬂﬁ efdM %TE%S@Q@ 6(0?:5?§or places Eﬁéﬁ%?%hﬁ%&s?é%ﬁie%%@d Wi th

one or nore frane l'oCati'ons
a processor f orinigad PlurRtyiofsaid m@§§age frameﬁ @@&a@éalﬁv @&é@ld message

wherein, in Usefrarﬁéé e gosés%wteelmm leastod of ahéh BESSAFRAME Bs@Sions
into a pI U{§| i t\k; sa& ssa rames, said plurality of said nessage
lthln sai pse gycles

2. The microcell as claimed in Claim 1 wherein said processor is
adapted to select said plurality of said message frames from one or more of
said collapse cycles.

20
3. The microcell as claimed in Claim 1 wherein said processor is
adapted to precess said message pieces when placing said message
pieces into subsequent ones of said collapse cycles.
25 4. The microcell as claimed in Claim 1 wherein said processor is

adapted to set one or more positions in a message transmission matrix in
response to transmission of each of said message pieces.

5. The microcell as claimed in Claim 1 wherein said processor
30 comprises an encoder.

6. The microcell as claimed in Claim 1 wherein said processor
comprises a controller.

35 7. The microcell as claimed in Claim 1 and further comprising a
transmitter to transmit said microcell selective call signal.



frames being associated with at | east one of each of said franme | ocations

15 iy || apse cycl es. 2. The mcrocell as clained in
c ai n”"lmmﬂzmﬁﬁ' rocessor is adapted to select said plurality of
sai d nmessage om one or nore of said coll apse cycles. 20

3. The mcrocell as cI aimed in daiml wherdith said processor is

adapted to precess sai d message pieces when placing said nessage

pi eces into subsedhentThenmicrozelkas Q'%ﬁﬂé’bgéalﬂyélaé'@ furthgr comprising a The

mcrocel | as clabemér td‘réé’e@\)é‘btlle%ﬁéﬁé Byﬁﬁﬁr@n&"r@@i@ﬁﬁrfmﬁl said synafiapiogd t o
set one or nore @ 'i]tl a message transm ssion matrix in

response to tr eéHch of said nmessage pieces. 5. The
m crocell as clali ned in Claiml wherein said processor 30 conprises an

processor 5 cohpriDEAHISREPEE | ib SR 1'dhchutnly SofpRiche
clai med in O aipturalihof fegeiving uoisrte regeivp said mleOQQ'||a$ﬂﬁ¢fNee¢a|E$igﬂabnsm t
said mcrocell selective call signal. 8. The m crocell

as clained in daim1l_and further conprisi a [ecejv cei ve at
| east one synchronl@i ddesimigrasel ?%Fri)ag& @Qﬁem Snylerein said éBTai'BfP e call
system 5 receivthg udi hﬁlsnad%{pw@h(b réceiveé shideficssadd piotved using dne oner
conpri si ng,cq;\l I r_QPE%&I)Hraaslsigtn)éd megsea(l:qe?l M’%ﬂ% units to receive said mcrocell

sel ective Sticrocell as claimed in Qaim9
wherein said plurality of receiving units is adapted to receive said

message pi eces usi g Nethod for prBBESSINGY B ASSEAYER A RTiSRE8I bf &Mes:
synchronous selective call system, said microcell providing a microcell
selective call signal having one or more collapse cycles, each of said
15  collapse cycles having one or more message frames respectively
associated with one or more frame locations, said method comprising the
steps of:

partitioning a message into message pieces, and
20 placing each of said message pieces into a plurality of said message
frames, said plurality of said message frames being associated with at least
one of each of said frame locations within said collapse cycles.

12. The method as claimed in Claim 10 wherein said step of placing
25  comprises the step of selecting said plurality of said message frames from
one or more of said collapse cycles.

13. The method as claimed in Claim 10 wherein said step of placing
comprises the step of precessing said message pieces when placing said
30 message pieces into subsequent ones of said collapse cycles.

14. The method as claimed in Claim 10 and further comprising the
step of setting one or more positions in a message transmission matrix in
response to transmission of each of said message pieces.

35



11. A nmethod for processing a nessage in a mcrocell of a synchr onous

sel ecti stem said mcrocell providing a mcrocell sel ective
call si W r nore col |l apse cycles, each of said 15 col | apse
cycl es havicngt e nessage frames re ctively associated with

S

one or nore frane locations, said nethod congii sing the steps of:
partitioning a nessage into nessage pieces, and 20 pl aci ng each of
sai d message pi eced5i nanigraselifar asynehrosgus setestivgsall system campsisingaa d

plurality of sap@bcBBSSRSSAMERy fedesrbedddrairedittirbferéicd RPGhdas  One
of each of said frane | OC&{I ons W thi.n said collapse cycles.

12. The net hod HYsttated Ry the,aecompamingMiawingSsai d step of pl acing 25

conprises the step of selecting said plurality of said nmessage frames from

"h° o ai m 100aher of {0sdhdangg FPPessing a message o nligfoci g 0% f ' ™
precessi ng sai dsynaiereupselectivavnalh systant sigbstaniialioas deseriaaskhereit withi nt o
subsequent One_sré?ére?@bgocéﬂd ﬁsgﬁl%sﬁ&fé the a%%ompanyiné:&g%\m\ sethod as

claimed in daim110 and further conprising t of setting one or
nore positions in a nessage transm ssion matrix in response to
transm ssion of each of said nessage pieces. 35 14 15. A

m crocell for a synchronous selective call systemconprising a
processor substantially as described herein with reference to and as

illustrated by the acconpanying drawi ngs. 5 16. A method for
processing a nessage in a mcrocell of a synchronous sel ective call
system substantially as described herein with reference to and as

illustrated by the acconpanyi ng draw ngs.



