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REG STRATI ON AND SCANNING IN A ROAM NG SELECTI VE L
SYSTEM 5 ' FI ELD OF THE | NVENTI ON The present
i ngention relates generally to the field of selective cal

comuni cations, and nore particularly to a nmet hod and apparatus in a
selective call systemfor 10 prioritizing channels available to

comuni cate wth a roam ng comrunjcation receiver and for scanning,
sel ective call system channels in response thereto. 15 * T
BACKGROUND OF THE | NVENTI ON A sel ective call system provides

transm ssi on of | ﬂﬁﬂb g f age AT or to a
communi cati on recei v%rﬁbgjéc @stﬁgﬁtﬁg’; QEQAW'%&R Ztgéhﬁni(}?é -
originator contacts a .selec t Iha provi des the
content of the nmessage and infornmation i dentifying the intended

recei ver thereto. The selectiv I rﬁb%gh codes the nessage
I nto one of%geverallknomn prgg%%%?gﬁighc Ias 58BCCSAG signal i ng code

or the FLEX[err]
The present invention relates generally to the field

of selective call communications, and more particularly to
a method and apparatus in a selective call system for

10 prioritizing channels available to communicate with a
roaming communication receiver and for scanning selective
call system channels in response thereto.

15 BACKGROUND OF THE INVENTION

A selective call system provides transmission - of
selective call messages from a message originator to a
communication receiver such as a selective call receiver.

20 The originator contacts a selective call terminal and
provides the content of the message and information
identifying the intended receiver thereto. The selectiire
call terminal encodes the message into one of several known
protocols, such as the POCSAG signaling code or the FLEX™

25 high speed paging protocol. In addition, the terminal
appends an address assigned to the communication receiver
to the message. The address and message are then modulated
onto a selective call signal and transmitted from the
selective call terminal. When the communication receiver

30 recognizes its address within the selective call signal,
the message therefollowing is demodulated and decoded.

As communication receiver users travel more, it is
preferable to have a communication receiver which can

35 operate in one or more selective call systems, or roam

among selective call systems. Many techniques for
frequency scanning are known, and these could be
implemented in a communication receiver. However, a

communication receiver while monitoring one channel could
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25 * hi gh speed pagi ng protocol. In addition, the term nal appends an

address assigned to the conmuni cation receiver to the nmessage. The

addr ess and nmessage are then nodul at ed onto a selective call signal and
transmtted fromthe selective call term nal. When t he communi cati on
receiver 30 recognizes its address within the selective call signal

the nmessage therefollow ng i s denodul at ed d decoded. ' As

comuni cation receiver users travel nore, it is preferable to have a
communi cat| on fRLe1 ¥Cmedieh s fAhEN BET Uel NefuPcdBlch SELELLILP
call systens, _or roam anon selective call , systens. ny.

t echni ques fcwbroadq§ﬁ§m9@n@FOtg€§nﬁhﬁ@nehfefﬂ%ﬁb%ﬁ,Paﬁﬁécuiﬁééﬁ LEeR| N be

i mpl emented i Novedr1 HONIBRIrGRI AreakCiBle¥el the cbRiBMEtatidn receiver is
comuni cation receiyver while nDnltorkggsone channel cou
t

2 mss a MERSEGE N CEIEEE 1Y Er CRhht StHhI AT B'Hrﬁegﬁﬂ}e?ne system.

br oadcast o8 artiurewhatanienecbads iiss pardgicttiracipnt aud stanningvproéess
coverage areas ene o] lcat Lver J. I,V ective
cal | o' gnal o frmsaip PLE TS LAY, ESRETc Ry el B Whae et
regi stration arkeasianmichgessegessintenggd ckomoil-d i nprove the communi cati on
recei vers chance of recei ving nessages intended for it.

10 SUMMARY OF THE INVENTION

In accordance with the objects of the present

invention, there 1is provided communication receiver
comprising:

15

a memory for storing a plurality of channel

identifiers corresponding to a plurality of channels and
for storing at least one address assigned to the
communication receiver;

20

a frequency synthesizer for generating a channel
signal corresponding to one of said plurality of channels;
receiver circuitry coupled to the frequency synthesizer for
receiving and demodulating selective call signals on one of

25 said plurality of channels in response to the channel

signal;

a decoder coupled to said receiver circuitry for
decoding the selective call signals to generate selective

30 call messages;

a controller coupled to the memory and the decoder for
comparing the at least one address to address information
within the selective call messages to determine whether the

35 selective call messages are intended for the communication

receiver;



10~ SUMVARY OF THE |'NVENTI ON I n accordance with

the objects of the present I nvention, there 1is provided

conmuni cation receiver conprising: 15 a nmenory for storing
a plurality of channel identifiers corresponding to a plurality of
channel s and for storing at Ileast one address assigned to the
conmuni cation receiver; 20 a frequency synthesizer for generating
a channel signal corresponding to one of said plurality of channels;

receiver circuitry c led t.q the frequency. synthesjzer for ecei yin
and derodul ati ng sel@%%) %ﬁ Yt aq}si%nyfé"r%%gf: %?%eﬂﬁaeﬁlm:‘g{z??§ g*’eg
channels in resg&ﬂm&ave() adlld chessefjes  argnalregistration amdesedes
coupl ed 1o sai dolfzet Ity CEREHREL Y ki strat 866 0driOrhiR 8R! Sl kor

signal s to generat e se ective nessages; contro
coupl ed to the %@Wl@ﬁél@&ﬁ%@%ﬁr andaon’ﬂiﬁrl‘%etrﬁ@lﬁptllé@st Cahé
address to &ddrfsSsdJEHr BRlel Ofegist bt 1o itRs3Qle8Gt | ¥€okad | tRSSeHasnbd

det erm ne whether the 3 sel ective.c
conmuni cati on : Qﬁﬁéiﬂnein orma 1o%|un t%?agggm%Qe1£n%%gggga£9£ntQ&th

one of the plurality of channel identifiers; and

Q“

wherein the controller is coupled to the frequency

10 synthesizer and generates a channel synthesizing signal
corresponding to one of the plurality of channel
identifiers to supply to the frequency synthesizer and the
frequency synthesizer generates the channel signal in
response thereto, the one of the plurality of channel

15 identifiers determined in response to the channel
registration information associated with the one of the

plurality of channel identifiers.

Suitably, the communication receiver may further
20 comprise a signal strength detector coupled to the receiver
circuitry and the controller for providing the controller a
channel strength. signal associated with the one of the
plurality of channels being received in response to
determining whether the receiver 1is receiving a signal
25 having a strength above a predetermined threshold, wherein
the controller generates a channel synthesizing signal
corresponding to one of the plurality of .channel
identifiers to supply to the frequency synthesizer and the
frequency synthesizer generates the channel signal in
30 response thereto, the one of the plurality of channel
identifiers determined in ©response to the channel
registration information and the channel strength signal
associated with the one of the plurality of channel
identifiers.
35



3 - wherein the controller further determ nes whether the
selective call nessages are registration nessages conpri si ng
channel registration information intended for t he comH-cati-on
receiver and, if the selective call 5 messages are regi $tlHE ISURETASaBERd
stores the channel registration information in the nory REPLACED
association with one of the plurality of channel identttrers;—amd
wherein the controller is coupled to the fréquency 10 synt hesi zer and
generates .a channel synthesi zing signal corresponding to one of the
plurality of channel identifiers to supply to the frequency

synt hesi zer and t he Accofdigmeanz \arptinelre sispectgefietlal 2 sinventciandlers dsa
in esponsept el aLe.a ke ik 1bACrBEUE gLt ot aliagnel 15 |
identifiers Perm ne I n_response t he ~channe registration

i nf or mati on a5500|atédcvﬁ¥¥9¥¥%?one of the plurality of channel
identifiers.s a reéé&xvéiblméadéﬁefo@omm eate R n@ GRé SR gdBariaUr t her 20

conprise a signal stren Ied to the receiver circuitry
and' the cont r o FERSRHRS roiSiSre GEReBRE R Spaniel Cradiiandies: engt h

S|gnal as$OC|ated mnfheqmmnmymgeﬁeﬁdmang mephdr abupyedf ta heitk lconteiold er
received in resggasgh{é?receiver means;

wherein said controller is adapted to control said

10 frequency generating means to thereby effect scanning of
channel frequencies by said receiver to determine a
channel frequency for monitoring messages, said scanning
being dependent upon priorities associated with said
channel frequencies,' and wherein at least some of said

15 channel frequencies have a priority dependent upon one or
more received registration messages identifying a change of

one or more said priorities.

Suitably, said communication receiver may be adapted
20 such that at least some of said channels have a default
priority that is changeable by said one or more received

registration messages.

Suitably, said communication receiver may be adapted
25 to change a priority of one or more channels at a
predetermined time. Suitably, said communication receiver
may be adapted to allow a priority of a changed said one or -
more channels to last for a predetermined time before
returning to an associated default priority.
30 :
Preferably, said communication receiver can be adapted
to scan said channels in an order associated with said

priorities.
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determ ni ng whether the receiver is receiving a signal 25 having a
strength above a predeterm ned threshold, wherein the controller
generates a channel synthesizing signal corresponding to one of the
plurality of channel identifiers to supply to the frequency

synt hesi zer and the frequency synt hesi zer generates the channel signal
in 30 response thereto, the one of the pIurinty of channel I dentifiers
determined in response to the channel regi stration informtion and

the channel st engthgs| galy, oo APHHRRILaLELN LBEARE: Yay il W 21 1Y of

channel identifiers

4- threghekdi kryelb datectdonanpane 5o tdeteqtinsntiifon reeedved
provi ded a ch&QHEUNGAERGHh [HRCAbvRe GOFREEShETA level ., a
controller; 5 a receiver neans for both receiving nessages and
scanning to detect transmtted channel frequencies;

frequency generati ngPrefesalsbuplssdd ecmiudicanionl teceirsr sayd be adapted

recei ver neans; .¥q§r ' aid cont Oé# IS apted to _contro
sai d frequency T@ Corét:’ern%lr a al‘ln_g mgeg'ilsré g 8%8%5%{7“11 %ec nss%g)nrﬁcr?g Sg‘agﬁggiﬁel
frequenci es by of a higher misinidly thavesesidi ckannehdirastuemayqgdemcy f or
moni t ori ng moNESSAUES metdifeicanni ng being dependent upon priorities
associ at ed
10 According to another aspect of this invention there is
provided a method for identifying channels available to
communicate with a communication receiver, said method

comprising the steps of:

15 receiving a registration message comprising channel
identification data identifying one or more priority
channels and timing information;

changing priorities of at least some of said channels
20 at a time dependent on said timing information;

scanning said channels in a accordance with said

priorities to determine a channel for receiving message;
25 monitoring said channel.

Preferably, the the step of scanning may be
characterised by scanning channels of a higher priority
than said channel.

30

Preferably, said step of scanning may also include the

step of comparing channel strengths against a threshold

value.

35



wi th said channel frequencies, and wherein at |east sonme of said
channel frequencies have a priority dependent upon one or nore 15
received registration nmessages identifying a change of one or nore

said priorities. Sui tably, said communication receiver nmay
be adapted such that at | east sonme of said channels have a default
priority that is changeable 20 by said one or nore received registration
nmessages. Sui tably, said co ni cation receiver may be

pradeterm ned time . - SuPRaryPERGREPERM ax SRAREE v or may be

adapted to al-low a 25 changed priority of said one or nore channels to
last for a pr eB&Ger i nag tame efectracadt gk diaghamssoti & edlata

default priorityransmission systdal 8 aldgorRRindeCONRRAI CRMON Jredeived
can be adapted to scan ‘sal d channel s in an order associated with said
priorities. 50 embodiment of the present invention. 5

Sui tably, said comunication receiver nay have a
FIG. 2 is an electrical block diagram of a paging
terminal and transmitter for processing and transmitting
message information in accordance with the preferred

10 embodiment of the present invention.

FIGs. 3 and 4 are flow charts of the operation of the
terminal of FIG. 2 in accordance with the preferred
embodiment of the present invention.

15

FIGs. 5, 6, and 7 are timing diagrams illustrating the
transmission format of the signaling protocol utilized in
accordance with the preferred embodiment of the present
invention.

20

FIGs. 8 and 9 are timing diagrams illustrating the

synchronization signals utilized in accordance with the

preferred embodiment of the present invention.

25 FIG. 10 is a diagram of a registration message to a
communication receiver for registration confirmation in
accordance with the preferred embodiment of the present
invention. )

30 FIG. 11 is an electrical block diagram of a data
communication receiver in accordance with the preferred
embodiment of the present invention.

FIG. 12 is an electrical block diagram of a threshold
35 level extraction circuit utilized in the data communication
receiver of FIG. 11.



threshol d | evel detection neans for detecting if a received channel

strength is above a threshold |evel. 5 Preferably, said
conpuni cati on receiver may be adapted to control said frequency
generating neans to scan channel s of a higher priority than said
channel frequency for noni tori ng nessages. 10 According to
anot her aspect of this invention there is provi ded a net hod for

i dentifying channel s available to commuficate with a communication

receiver, said neth onpri_si ng the. p f: . receiving.a-
regi stration nessagggg%hp%ﬁsg%g C éﬁﬁﬁFgl%gﬁizg%F#fF%a ®i dgiagigeéFyg%ing
one or nore prideteder utichizedklin &he thahdngonmimieatticn receiver of FIG.

changing priorif{es of at least sone of said channels 20 at a tine

dependent on said timng informtion; scanni ng said channels in
a accordance with said priorities to determ ne a channel for receiving
message; 25 POO] t 04i ng S&h delBabhital block diagPaff erfabdysyhbelt he

Step of scanning, imy ke o SAGLELLSEH DAL ANLG AIANS! $0Ls50 gher

priority
FIG. 11.

FIG. 15 is an electrical block diagram of a 4-level to
10 Dbinary converter wutilized in the data communication
receiver of FIG. 11.

FIG. 16 1is an electrical block diagram of a
synchronization correlator utilized in the data
15 communication receiver of FIG. 11.

FIG. 17 1is an electrical block diagram of a phase
timing generator utilized 1in the data communication
receiver of FIG. 11.

20
FIG. 18, is a flow chart illustrating synchronization
of the data communication receiver to system messages in
accordance with the preferred embodiment of the present
invention. |
25

FIG. 19 is a flow chart illustrating processing of the
registration message of FIG. 10.

FIG. 20 1is a flow chart further illustrating
30 processing of the registration message of FIG. 10.

FIGs. 21 to 23 are flow charts illustrating a method
for identifying channels that are available to communicate
with the data communication receiver of FIG. 11.

35



t han said channel. 30 Preferably, said step of scanning may al so

I ncl ude the step of conparing channel strengths against a threshold
value. 35 6

BRI EF DESCRI PTI ON OF THE DRAW NG FIG 1 is an electrical block
diagram of a data transm ssi on systemin accordance with the
preferred 5 enbodinent of the present invention. FIG 2 is an
el ectrical block diagram of a pagi ng te 'naI and transmtter for
processi ng and trans ti ssage nfor n.in_acco dance
preferred 10 enbod|%g§ gg Fﬁéugf %%é% 3 RR in"accor V%EB

are flow chart s prefemredpenbodiment dfheche pnasemtnahveﬁtfbma 2 in
accordance with the preferred .
FIG. 25 illustrates a status table in accordance with
5 the preferred embodiment of the present invention.

DETATILED DESCRIPTION OF THE INVENTION
10

FIG. 1 is an electrical block diagram of a data
transmission system 100, such as a paging system, in
accordance with the preferred embodiment of the present
invention. In such a data transmission system 100,

15 messages originating either from a phone or from a message
entry device, such as an alphanumeric data terminal, are
routed through the public switched telephone network (PSTN)
to a paging terminal 102 which processes the numeric or
alphanumeric message information for transmission by one or

20 more transmitters 104 provided within the system. When
multiple transmitters are utilized, the transmitters 104
preferably simulcast transmit the message information to
data communication receivers 106. Processing of the
numeric and alphanumeric information by the paging terminal

25 102, and the protocol utilized for the transmission of the
messages is described below.

FIG. 2 1is an electrical block diagram of the paging

terminal 102 utilized for processing and controliing the

30 transmission of the message information in accordance with
the preferred embodiment of the present invention. Short
messages, such as tone-only and numeric messages which can

be readily entered using a Touch-Tone telephone are coupled

to the paging terminal 102 through a telephone interface

35 202 in a manner well known in the art. Longer messages,
such as alphanumeric messages which require the use of a
data entry device are coupled to the paging terminal 102
through a modem 206 using any of a number of well known



enbodi nent of the present invention. 15 FIG. 5, 6, and 7 are

timng diagrans illustrating the transm ssion format of the signaling
protocol utilized in accordance with the preferred enbodi nent of the
pr esent i nvention. 20 FIGs. 8 and 9 are tim ng diagrans
illustrating the synchroni zation signals utilized in accordance with
t he preferred enbodi nent of the present _i nvention. 25 FIG 10
is a diagram of a registration nessage to a comuni cati on receiver fo

regi stration col%a&gattlr SSl°§o ort%%r@%thWhe :\e;ar Lte |caﬁ’ f%'fegﬁet

of the present I nven
di agram of a damassageconfﬁunlrtﬁtsztelcsrledr.ec@r veeontiralklsnr da2@e whandiée the

preferred Epggéggﬁﬁgqgftgﬁé é§§%5% I nventi on. FIG 12 is
el ectrical block diagramof a threshol’d 35 Ievel extraction circuit
utilized in the data conmmrunication receiver of FIG 11.

5 The controller 204 is preferably a microcomputer, such

as an MC68000, which is manufactured by Motorola Inc., or
equivalent, and which runs wvarious pre-programmed routines
for controlling such terminal operations as voice prompts
to direct the caller to enter the message, or the

10 handshaking protocol to enable reception of messages from a
data entry device. When a call is received, the controller
204 references information stored in the subscriber
database 208 to determine how the message being received is
to be processed. The subscriber database 208 includes, but

15 1is not limited to such information as addresses assigned to
the data communication receiver, message type associated
with the address, and information related to the status of
the data communication receiver, such as active or inactive
for failure to pay the bill. A data entry terminal 240 is

20 provided which ceuples to the controller 204, and which is
used for such purposes as entry, updating and deleting of
information stored in the subscriber database 208, for
monitoring system performance, and for obtaining such
information as billing information.

25
The subscriber database 208 also includes such
information as to what transmission frame and to what
transmission phase the data communication receiver is
assigned, as will be described in further detail below.
30

In accordance with the present invention, the paging

terminal 102 further comprises a registration memory 209

for storing a listing of addresses indicating receivers
registered to the data transmission system 100. The

35 receivers are normally registered to the data transmission
system 100, and their appearance in the registration memory

r

an



7 " FIG 13 is an electrical block diagramof a 4-Ievel decoder

utilized in the data conmmuni cation receiver of FIG 11. 5 FI G
14 is an electrical block diagramof a symnbol synchroni zer utilized in
t he data communi cation receiver of FIG 11. FIG 15 is an

el ectrical block diagramof a 4-level to 10 binary converter utilized
in the data comunication receiver of FIG 11. FIG 16

is an electrical block diagram of a 10 synchronization correl at or
utilized in é@e, Jdata 15  co ni cation receiver of FIG 11.

FIG 17 is an ef®2t+NALFrabedcklal dgism T LHiRseemPorasily, Fegastered, to
utilized in theadatlexomngstiamt i (@r wildlecbevetempordfilyll refistered to

FIG 18, is a fgggﬁﬁgpr% gééﬁ§trating synchroni zati on of the data
comuni cation recerver B Syst’em nessages in accordance with the
preferred enbodi nent of the present I nvention. 25 FIG 19 is a

flow chart iglustratiRg RRER8%R0 &hbbAfnent of the present invention
stores along with each address, an indication of the other
system to which the receiver is registered known as a
system for registration (SY¥S), a time start when (or time
interval when) the receiver becomes registered (TS) and the
10 time registered interval during which the receiver will be
registered (TR). The TS and TR indicate when the receiver
will be temporarily registered to another system. The
controller 204 is coupled to the memory 209 to forward
messages to the appropriate systems (SYS) when the receiver
15 1is temporarily registered to that system as described in
further detail below.

The received message is stored in an active page file

210 which stores the messages in queues according to the

20 transmission phase assigned to the data communication

receiver. Longer data messages may require fragmentation

of the message into several messages for transmission. The

several messages are stored in the active page file 210 for

transmission in a manner which allows the receiver to

25 reconstruct the long message from the several messages. In

the preferred embodiment of the present invention, four

phase queues are provided in the active page file 210. The

active page file 210 is preferably a dual port, £first in

first out random access memory, although it will be

30 appreciated that other random access memory devices, such
as hard disk drives, can be utilized as well.

Periodically the message information stored in each of

the phase queues is recovered from the active page file 210

35 under control of controller 204 using timing information
such as provided by a real time clock 214, or other



regi stration nmessage of FIG 10. " FIG 20 is a flow chart

further illustrating 30 processing of the registration nessage of FIG
10. ; FIG. 21 to 23 are flow charts illustrating a nethod for
i dentifying channels that are avail able to conmunicate with the data
communi cation receiver of FIG 11. 35

8 FIG 24 illustrates a scan list_in accordance with the
preferred enbodi ment of the present i nvent i &h. FIG 25

illustrates a stat abl e i.n accordance with 5 the. preferred, epbodi nent
of the present gﬁpﬁ timing" source. the Bﬁ?ﬂ’fﬁfi&%ﬁ?rqﬁrl SEen

| NVENTI ON 10 from each phase queue is sorted by frame number and is then
organized by address, message information, and any other
information required £for transmission, and then batched
5 into frames based upon message size by frame batcher 212.
The batched frame information for each phase queue is
coupled to frame message buffers 216 which temporarily
store the batched frame information until a time for
further pfocessing and transmission. Frames are batched in
10 numeric sequence, so that while a current frame is being
transmitted, the next frame to be transmitted is in the
frame message buffer 216, and the next frame thereafter is
being retrieved and batched.

15 At the appropriate time, the batched frame information
stored in the frame message buffer 216 is transferred to
the frame message encoder 218, again maintaining the phase
‘queue relationship. The frame message encoder 218 encodes
the address and message information into address and

20 message code words required for transmission, as will be
described below. The encoded address and message code
words are ordered into blocks and then coupled to a frame
message interleaver 220 which interleaves preferably eight
code words at a time for transmission in a manner well

25 known in the art. The interleaved code words from each
frame message interleaver 220 are then serially transferred
to a phase multiplexer 221, which multiplexes the.message
information on a bit by bit basis into a serial data stream
by transmission phase. The controller 204 next enables a

30 frame sync generator 222 which generates the
synchronization code which is transmitted at the start of

each frame transmission.

The synchronization code is multiplexed with address
35 and message information under the control of controller 204
by serial data splicer 224, and generates therefrom a



FIG 1 is an electrical block diagramof a data transm ssi on system
100, such as a paging system in accordance with the preferred

enbodi mnent of the present i nventi on. In such a data transm ssion
system 100, 15 nessages originating either froma phone or froma nessage
entry device, such as an al phanuneric data termnal, are routed through
the public switched tel ephone network (PST to a paging termnal 102
whi ch processes the nuneric or al phanu i c message i nformation for

transm ssion by_on r 20_ .10 tr tters 1 rQ) |ded he
system  \Wen mgsg?’r%atl ?tr?arngnsmqﬁcgrs arsz u%ﬁdl%zee theotrlmgkﬁg 5 t ef§%104
preferably si rrutnasﬁmxsmm t tThe nuesageaei stoeant iioh hext CO@aﬂ&d to a

comuni cati on E?&ﬁéﬁ(ﬁf@e%l%ntrolféPCeﬁfd NGywh@tn tlﬂﬁer thdMd drit 19 of
al phanuneric infornation agi ng, term nal 25 02, and e protocol

utilized for th@oﬁl?]éﬁ’ﬂs}ﬁ%m 24 fgﬁt’ésmlts rre'é%%ge@e%a@%scﬁ’a%@“ beP¥RE a
FIG 2 is ars el @estiiivht o dhadirRar amaof lrh@ gastAbutiorn &hanmall 208 may

til d f d | | t f th
'nf or mati on i h BEcaPHArEE W ¢ RumbSr il BT, PP EOOAPREHP ot nEORBEI.

| nventi on. Sh:gpes, -sudessagesye sﬂln;heasanoﬁté‘- @ ymianmbwawee dictribsaden
whi ch can gadi 1y, ing T ephane ar d
to the paging term najf o:‘;"% ﬁs{a;%%&;]ﬁt% te S’ gﬁgﬁllﬁlglr%rgice gg@ é%.f%r‘i%'d%ﬁ

manner wel | knoWRs$age hetaeem is| dagas F?i?é’?égé@ one grcHOXS diFmeRdEerc

messages Which segtidss t 164 Us@eénding uphH arentd izl %@r&nﬁwﬁlcaﬂlbﬁ

the paging termal 02 o LALUAN, 3RS 20° ASLRY UL 3 TR ©F
wel | known

dual port buffer 230 which temporarily stores the message

stream prior to transmission. At an appropriate time

determined by timing and control circuit 232, the message

15 stream is recovered from the dual port buffer 230 and

coupled to the input of preferably a 4-level FSK modulator

234. The modulated message stream is then coupled to the

transmitter 236 for transmission via antenna 238.

20 FIGs. 3 and 4 are flow charts of the registration
routine of the controller 204 in accordance with the
preferred embodiment of the present invention. The
registration routine 300 begins by examining the input from
the telephone interface 202 and the modem 206 to determine

25 if a registration request has been received at step 302.

Wwhen a registration request is received at step 302,
the controller 204 at a request step 304 requests for the
caller a pager address (ADDR), a time start (TS), a time

30 registered interval (TR), and a system for registration
(SsYs). When the requested information is received at step
306, it is stored at step 308 in the registration memory
209 without overwriting any information that hasn’t been
used. If the requested information is not received at step
35 306 in a timely manner, processing returns to check if a
registration request has been received at step 302. After



9 - nodem transm ssion protocols. - Wien a call to place a nmessage
Is received, a controller 204 handles the processi ng of the
nmessage. 5 The controller 204 is preferably a m croconputer, such
as an MC68000, which is manufactured by Mdtorola Inc., or equi val ent,
and whi ch runs vari ous pre-programed routines for controlling such
term nal operations as voice pronpts to direct the caller to enter the
nessage, or the 10 handshak|ng protocol t ol&nabl e reception of nessages

froma data entry devi ce, call is rec ed he control. er
04T of or encos PEPEHHEL 150 StsihairR Thue o sidiRel*int GoEEl Ot the
det ermi ne how t meghessageohemeygorgcdbfedthe requestbd pmdcessedonThd .e.; -

subscri ber dat abages20le 15! HHES) Mbltehardbalh LhaI SOk Gyiialh o evep

i nformati on as resses assli dat a conmuni cat’i on recei ve
message type as34@i aleng Wltw £R ﬁfﬁeoﬁddiﬁ’@sﬁaténctﬁarwlﬁﬁﬂplﬁn sysltamed 000

the status of Thet Becfahd &Mﬁﬁéd beg‘&Q@rVqrnz &S WEhrRS QfétlllV%n%hn 1n
i nacti ve for. fai reto

pay -t a_ent er
brovi ded whi ch EBBpPES ¢ 0 SorRonial e, PaR wHPLAD Saciliatger ghe
such purposes apasainy, oﬁpdafongaﬁndndﬁtdmlogeoéystemlnboanathen st qyfecr n

the subscriber gg}ahagen208d Of oy DIl OLkUBSYSEM AGH! OLFRNCE aNg.J or

obt ai ni ng such i on as mat1on
subscriber dat affeetedo@s afescribed udedowsuchrocessing then determines

10 whether selective call information has been received at
step 312 _Via the phone 202 or the modem 206.

If no selective call information is received at step

312, processing will continue to look for a registration

15 request at step 302, registration information from another

system at step 314 or selective call information at step

312. When registration information is received at step 314

from another system, the pertinent information (ADDR, SYS,

TS, TR) is stored at step 316 in the registration memory

20 209 and a registration confirmation message is composed at

step 318 for broadcast to the appropriate receiver. When

the frame assigned to the receiver is being transmitted at

step 320, the composed registration confirmation message is

stored at step 322 in the active page file 210 along with

25 other paging messages. The controller 204 retrieves each

message from the active page file 210 and processes it for
transmission as described above.

If instead of a registration request at step 302 or

30 registration info from another system at step 314,
selective call information is received at step 312, the
selective call message routine 324 is performed as shown in
FIG. 4. Controller 204 determines the frame assigned for

the selective call message at step 402. The selective call

35 message 1s then composed at step 404 and stored into an
active page .file at step 406. When the assigned frame is



information as to what transm ssion franme and to what transm ssi on

phase the data comruni cation receiver is assigned, as wll be described
in further detail below 30 In accordance with the present

i nvention, the paging termnal 102 further conprises a registration
menory 209 for storing a listing of addresses indicating receivers
registered to the data transmssion system 100. The 35 receivers
are normal |y registered to the data transm<%ion system 100, and their

th trat
T e 2500 | nPein €S A FESTaPE 6P « ABor SPPEFOET s AlhecFiares at
anot her system ¢bepw10 tlee tsmipotdivie yaldgnessage im the aartdtvieepagestféeid.

5 The pre red enbodinent of the present invention stores
along with each address, an indication of the other systemto which the
receiver is registered known as a system for registration (SYS), a tine
start when (pr tinme in b&b@i&&hcé'heﬂr):.thhe ﬂml_cel fés&&comﬁvéﬁﬂi&sereéh@s)
and the 10 tine r 9 f ereqminterval urlng fhe receiver wll

contzro 2 also examines t reglstratlon memory 209 to

determine if the pager address is present at step 412. If
the pager address is not in the registration memory at step
412, the routine goes to step 414 which returns to step 302
10 to await the next information received from the phone 202
or the modem 204. If the pager address is found at step
412, the real time clock 1is compared with the time
information stored in association with the pager address
and it 1is determined whether the pager is not vyet
15 registered at step 416 or the registration time has
expired at step 418. If either condition is true, the
routine goes to step 414 which returns to step 302 to await
the next information received from the phone 202 or the
modem 204. If it is determined that the pager is
20 registered to another system at steps 416 or 418, the
selective call information is forwarded at step 420 to the
system indicated (SYS) in the registration memory 209 and
then returns at step 414 to the registration routine of

FIG.3.
25
Thus, it can be seen that in accordance with the
preferred embodiment of the present invention, registration
information 1is passed to the terminal through PSTN
interfaces and a registration confirmation message 1is
30 received by the pager to confirm the registration. Then,

when the pager is registered to the other system, selective

call messages intended for that pager are broadcast in the

data transmission system 100 and appropriate information is

also forwarded to the registered system for broadcast
35 therein.



regi stered (TR). The TS and TR i ndi cate when the receiver wll be

tenporarily registered to another system The controller 204 is
coupled to the nmenory 209 to forward nessages to the appropriate
systens (SYS) when the receiver 15 is tenporarily registered to that
system as described in further detail bel ow The received

nessage is stored in an active page file 210 which stores the nessages
i n queues according to the 20 transni ssi on-> phase assigned to the data
conmuni cati on recejyer r-dat sage gey e.fr tion
of the nmessage into gg@era? nessgges ?63 EE§.§§1§%| IUStr'gggpé%%
messages are st bragsmhsshenaformat paje thel sizgbgling protoﬂahsntsénaadlnna

manner whi ch al EEE@rEQﬁcéeQﬁ't‘l‘lertﬂ@ %§efé§£8&5teﬁ%6iilﬁ@ﬁt| YH FRS SRR Jnem

t he several nessages. the preferred enbodi nment ,of the present
i nvention, four lnvenbhaee qugh@s‘gar Ehe oPFEEEDT n YYEDAdORy el Hagtseiyle dno.
The actise pagerall Rndd pgoPsESES Abthe dprbfre@ temdddiflentn util ikiekst

P i LA TN TR (R T CE R N T
utilized as melballlng in accéedance celtly tihe pessadge invemtien oesstladed i n
each of the h@ﬁﬁsgialﬁ{:'féjz 0%15:9%%@ %%v&h&g‘ %B‘E 3c‘1?1te' Vs%rf?&%% ‘;gnxlo‘%rl%je‘% 35

under contr ol contro g I 'm ng or nat
provided by a réal showe &noFKG213; b eoﬁhenalmg protocol enables message

10 transmission to data communication receivers, such as
pagers, assigned to one or more of 128 frames which are
labeled frame zero through frame 127. It then will be
appreciated that the actual number of £frames provided
within the signaling protocol can be greater or less than

15 described above. The greater the number of £frames
utilized, the greater the battery life that may be provided
to the data communication receivers operating within the
system. The fewer the number of frames utilized, the more
often messages can be queued and delivered to the data

20 communication receivers assigned to any particular frame,
thereby reducing the latency, or time required to deliver

messages.

As shown in FIG. 6, the frames comprise a
25 synchronization code (sync) followed preferably by a block
info field, an address field, a message field and idle
blocks. As shown in FIG. 7. each block information field
comprises information indicating the start of the address
field (AF), start of the wvector field (VF), a simulcast

30 system ID (SSID) and a frame offset value (FOV).

FIGs. 8 and 9 are timing diagrams illustrating the
synchronization code utilized in accordance with the
preferred embodiment of the present invention. In

35 particular, as shown in FIG. 8, the synchronization code
comprises preferably three parts, a first synchronization



suifable timing source. The recovered nessage i nformation from each
phase queue is sorted by frane nunber and is then organi zed by address,
nmessage i nformation, and any ot her i nformati on required for

transm ssion, and then batched 5 into franmes based upon nessage size by
frame batcher 212. The batched frane information for each phase queue
S coupled to frane nessage buffers 216 which tenporarily store the
batched frame information until a time for 1® further processi ng and
transm ssi on. Franes are b ched in 10 . nuneri ¢ se ce at while a
current frame |§g§| r'aﬁ'sr# r}!ﬁl’ f%é’ﬁ? w(?gleéé} fgjdls
in the franandesasasm:@ﬁfwncﬂﬂ:ﬁmmutltdmedwet faryanoe Z)herenétshows in

being retri evedﬁ&d @at (E:Iil.l%dcflrs:LS hrAhlkggl&Qpéﬁgéfer“%gfg‘gs %r AnNs tn ed

frame information 5t B rane nessage erred

to t he franﬁ%@sa@j&@%erlﬂh@e%g&lﬁ nBYReE ailni agdt MSlphawkich axgeue

relationships ZheekhatBngessagez8R6008It 21&@@&@5 wh1cht herRAdRSS ad
nmessage |nforrrat|on into address and 20 ssage _code, words .re wreci fo

transmi ssion, aSYRFRropazationesaPrpaP viand FRUTERC RPEG 18R e
message code "A"woaﬂa ates or demelemetito rockarand wnﬁfhcqum\anﬂdo ﬁa:afrrrearre

nmessage i nterl eaver g £cg | nter,fﬁaaves refer gl Y€ q{l code vvords
nchroni za I, n‘?s ap fou ions e
at a time for trPanSHISSION TR & manHer Wwel novvnln heé®Ar

i nterl eaved codprefedsblyosivatd 32, 2% Bk avsles wguds nvkith ane meeﬁmetmen
serially tregsf @or 6groviad 01 ghhassadubidrl eXsfr&fadoiothi £81 hii plexesdde
essage which are also used to indicate the data bit rate at which
addresses and messages are transmitted. The table below
defines the data bit rates which are used in conjunction

with the signaling protocol.

15
Bit Rate “A” Value
1600 bps Al and Al bar
3200 bps A2 and A2 bar
6400 bps A3 and A3 bar
20 Not defined A4 and A4 bar

As shown in the table above, three data bit rates are
predefined for address and message transmission, although
it will be appreciated that more or less data bit rates can

25 be predefined as well, depending upon the system
requirements. A fourth “A” wvalue is also predefined for
future use. The frame information code word is preferably
a single 32,21 BCH code word which includes within the data
portion a predetermined number of bits reserved to identify

30 the frame number, such as 7 bits encoded to define frame
number zero to frame number 127.

The structure of the second synchronization code is
preferably similar to that of the first synchronization

35 code described above. However, unlike the first
synchronization code which is preferably transmitted at a
fixed data symbol rate, such as 1600 bps (bits per second),



information on a bit by bit basis into a serial data stream by

transm ssi on phase. The controller 204 next enables a 30 frane sync
gener at or 222 whi ch gener at es t he synchroni zati on code which
is transmtted at the start of each franme transm ssion. The
synchroni zation code is nultiplexed with address 35 and nessage

I nformati on under the control of controller1;04 by serial data splicer
224, and generates therefroma 12

nessage  streaghMileehng %§nch]95gp.§£tl. Yon é&ﬁémié egrangngi.rtted r Q:@l%mé%%' 20N.

The nessage streamis next cou tT ansmitter controller
whi ch under theS¥BRPholrase at ‘GBh‘Fl'F th@r adfggesst BaKs Fessagafe arRstagde

stream over atrandmsttéauahoangh@rmeh af&&meThe CHriddduinie 190 &N nRlcoAdd

may be any of a,nunber _of wel wn di stri t|on channel types,
Stoh as vire i RYRCHTORERE ShR SetR A I P6ERDR on greddiver
satel lite diStritbubbbaihi nkindhebik sind Hrteed synchrenngaetﬂm emntilr& frame
transferred to %Q%n%quQESnt&é‘@ér%ité q:rat'l]eg stations 104, depending upon the

si ze of the communi cation ie nessage streamis first

transferred into a dual port buffer 230 which teqforarlly stores the
nmessage In summary the signaling protocol utilized with the

preferred embodiment of the present invention comprises 128

10 frames which include a predetermined synchronization code

followed by a block information field, an address field, a

| message field and idle blocks. The synchronization code

enables identification of the data transmission rate, and

insures synchronization by the data communication receiver

15 with the data code words transmitted at the wvarious
transmission rates.

FIG. 10 is a diagram of a registration message 1009

composed for transmission to the data communication

20 receiver 106 (ie a selective call receiver) to confirm
registration. The registration message comprises an
address 1010 indicating the receiver intended to receive

the paging message, a registration message identifier 1030

(in the FLEX™ protocol this would comprise a secure vector

25 and registration opcode) and a registration data frame
1020. Each message can contain, for example in the FLEXTM
protocol, up to eight data frames 1020. When the data
communication receiver detects the address 1010,
registration message identifier 1030 is then read to

30 determine the message type and if appropriate the data
frames 1020 are then received and decoded. Each data frame
1020 comprises information identifying a system identifier

and associated channel desired to be registered 1040
(system channel identifier), channel frequency 1045 of the

35 associated system channel identifier 1040, a wait time (TS)
1050 before the required registration commences, and a
length of time the receiver requires to be registered known



streamprior to transm ssion. At an appropriate tinme determ ned
by timng and control circuit 232, the nessage 15 streamis recovered

fromthe dual port buffer 230 and coupled to the input of preferably a
4-1 evel FSK nodul at or 234. The nodul ated nessage streamis then coupl ed
to the transmtter 236 for transm ssion via antenna 238. 20

FIGs. 3 and 4 are flow charts of the reglstf_gtlon routine of the
controller 204 in accordance with the preferred enbodinment of the
present inventiy@n r tr n in gi b

exam ni ng the mgut frcﬂ%gls_&gtlonel g%%ne@lﬁr{\fer%g%ﬁe 281?2 anfqeheqr%rlod}et%lf%

to determ ne 25embpdamP§5|§¥ﬁ5?moﬁha@a%%s% depisi Hean 140eicped P sittdisragn
When a regi straNe@ﬁoZ:kqlmﬁnﬂlsflre&ce(Nm) atorst ePstEa, slmult:bggcoméﬂ(ﬂAﬂé%R@)r204
at a request st reqyests for t a_pager address , a
tinme start (TS) ?ggig)r@SS eﬁfﬁﬁﬁssltrértghe r{‘tEé(rqyaPr ?ﬁ?f and a system for
registrations (SYS). Wen the requested information is received at step
306, it is stored at p 8 : ég% atd t
overwriting any I nf o;’qﬁr}%ﬁ gﬁ% tdge t ?er Al%use g%ﬁd %e requestea
information is kBe Messaged F&‘trtﬂoélp 5 enopded Bot ﬁ#@ﬂyenﬁ@ﬁerlnﬁﬂw%

ggtzurnifzo checkob,a 1040,e0iB65@! i ofog@IuUest Thas hegAsteseivfd aesHRR
er

identification code 1030 identifies the message as a

10 registration confirmation message. @ The system channel
identifier 1040, wait time (TS) 1050, and time registered
(TR) 1060 are then .stored in the data communication
receiver for handling as described below. Further, each of
the data frames 1020 to be transmitted are sequentially

15 ordered depending on wait times (TS), thereby the data
frames 1020 with the shortest wait times (TS) are ordered
first.

'FIG. 11 is an electrical block diagram of the data
20 communication receiver 106 in accordance with the preferred
embodiment of the present invention. The heart of the data
communication receiver 106 is a controller 1116, which is
preferably implemented wusing an MC68HCll microcomputer,
such as manufactured by Motorola, Inc. The controller
25 1116, receives and processes inputs from a number of
peripheral circuits, as shown in FIG. 11, and controls the
operation and interaction of the peripheral circuits using
software subroutines. The use of a microcomputer
controller for processing and controi functions is well

30 known to one of ordinary skill in the art.

The data communication receiver 106 is capable of
receiving address, control and message information,
hereafter called “data” which is modulated using preferably

35 2-level and 4-level fregquency modulation techniques. The
transmitted data is intercepted by an antenna 1102 which



13~ storing at step 308 the requested information in the

regi stration nmenory 209, the requested information (i.e., registration
info) is forwarded to the other systemat step 310 along with an ID of
the data transm ssion system 100. 5 The systens are coupled together in a
manner well known in the art, such as through the PSTN, which
facilitates the passi ng of information om one systemto anot her.

Af ter forwarding the information steps 8, 320 and 322 are

effected as dese&ilgfgsb@) el %@%Fﬁgﬁbﬂf‘éﬁ%@&%&gig‘&’@?t I?{%[c]:eiv r
sel ective call Infornmation has been received at step, vi a the phone
202 or the nodeffgbEon 1104 procegges)cthee| seteined 4ata nipr AnppRerswell

received at steRnown Bd2hdIHAESPrEridiny &ENEhAUSutSut QK rlod 4-level
registration 15 reques gt st? 302, re%l st atIOI’llII’lfOI‘ITatIOI’l ro%ggrother
system at step 3T9OVFTER| datayeienal i 5e8n callgcep recqyere ta
regi strati orb i nkbgnali ornrhe roosrersdl alatst epidBibd is doupiednabhenesyispam
the pertinent iggormatig RS extradtiof RhikSusl 01883l S3HER J18,1 N

the registration menor areqgis ion confirmatlon nessage i s
conposed at ippup o1 g fbrlawedadiesoderolih. appropri ate receiver. \Wen
the frame assigned to the receiver is being transmtted at step 320,

t he conposed registration conbi V[}\jgﬂtion nmessage i.S .Sstaqred at step.322 in
the active page fileT8%0tRrERgONt Y8l RHRSTAgPn g ididsgesl08 The best
control | er 104 urferevesd dachrefermiprsage FIamide agl iace shage fdompraiesand

processes It fOEwo cl&&ﬁlgéniéééfndgEeg§§§ricjk?gcd;uflt_)gvfzoz, 1204 which have
as inputs the recovered data signal. Level detector 1202
detects the peak signal amplitude value and provides a high
peak threshold signal which is proportional to the detected
15 peak signal amplitude value, while 1level detector 1204
detects the valley signal amplitude wvalue and provides' a
valley threshold signal which 1is proportional to the
detected valley signal amplitude value of the recovered
data signal. The level detectors 1202, 1204 signal outputs
20 are coupled to terminals of resistors 1206, 1212,
respectively. The opposite resistor terminals 1206, 1212
provide the high threshold output signal (Hi), and the low
threshold output signal (Lo), respectively. The opposite
resistor terminals 1206, 1212 are also coupled to terminals
25 of resistors 1208, 1210, respectively. The opposite
resistor 1208, 1210 terminals are coupled together to form
a resistive divider which provides an average threshold
output signal (Avg.) which is proportional to the average
value of the recovered data signal. Resistors 1206, 1212
30 have resistor values preferably of 1R, while resistors
1208, 1210 have resistor values preferably of 2R, realizing
threshold output signal values of 17%, 50% and 83%, and
which are utilized to enable decoding the 4-level data
signals as will be described below.
35



If instead of a registration request at step 302 or 30 registration info
from another system at step 314, selective call information is
received at step 312, the selective call nmessage routine 324 is
performed as shown in FIG 4. Controller 204 determ nes the frane

assi gned for the selective call nessage at step 402. The sel ective cal
35 nessage is then conposed at step 404 a stored into an active page
file at step 406. When the assigned frane i 0

14 bei ng transm d ep; 408, _.cantrol | er 4_stores.,at st e
410 the selective cgwgﬁesééﬁééi T hgné%tq'l%\}%gpaggpig?% & %% .rec§lvepf
In accordance perthont has phesethe Gakentdaymunicphaon receavenl Ler figst

al so exami nes tRgrnedi 8h! ahi @McBRMPEYe208166c0r 1564 €581 Beekbe ! klﬁ_reagﬁra
address is present at_step 41 he pager _address is nqt in e

tep 2. |f t .
registration meRBRFTat $Rpt (center sAWPIPuiiheEYSE o 1385 drFkanilcR-
returns to s3epa3@ddk haviamgi ta t feediexticyt nbquivdiait r eceingsl £imet ke

Bone 202 1 ChabEp ORI S Hoh e RRSET 1BU%RR% hael SRR SR,
in associ ati on hbeh t AbepaddéK sddrksés generated by 128X clock generator
1144, as shown in FIG. 11, which is preferably a crystal

controlled oscillator operating at 204.8 KHz (kilohertz).

10 The output of the 128X clock generator 1144 couples to an

input of frequency divider 1146 which divides the output

frequency by two to generate a 64X clock at 102.4 KHz.

Returning to FIG. 12, the 128X clock allows the level

detectors 1202, 1204 to synchronously detect in a very

15 short period of time the peak and valley signal amplitude

values, and to therefore generate the low (Lo), average

(Avg) and high (Hi) threshold output signal values required

for modulation decoding. After symbol synchronization is

achieved with the synchronization signal, as will be

20 described below, the controller 1116 generates a second

control signal (Center Sample) to enable selection of a 1X

symbol clock which is generated by symbol synchronizer 1112

as shown in FIG. 11.

25 Returning to FIG. 11, the 4-level decoder 1110
operation is best understood by referring to FIG. 13. As
shown, the 4-level decoder 1110 comprises three _voltage
comparators 1310, 1320, 1330 and a symbol decoder 1340.
The recovered data signal couples to an input of the three

30 comparators 1310, 1320, 1330. The high threshold output
signal (Hi) couples to the second input of comparator 1310,
the average threshold output signal (Avg) couples to the
second input of comparator 1320, and the low threshold
output signal (Lo) couples to the second input of

35 comparator 1330. The outputs of the three comparators
1310, 1320, 1330 couple to inputs of symbol decoder 1340.



and it is determ ned whether the pager is not yet 15 registered at step
416 or the registration tine has expired at step 418. If either
condition is true, the routi ne goes to step 414 which returns to step
302 to awai t the next information received fromthe phone 202 or the
nodem 204. If it is determined that the pager is 20 registered
to another systemat steps 416 or 418, t sel ective call information
S foima{Qed at step2420 to the systemqd™ndi cated (SYS) in the

regi stration nmepory 9 a t r ts 4

regi stration rotd¥ 01'H£q3q§;3a§gg 8&85835%5¥%u§?m¢% g%%o%é?g%e%ot %? in
accordance w t htalhke propirdsideheddwenbodi nent of the present invention

regis;ration | information is passed to the term nal through PSTN
interfaces and a registration confirmation message is 30 received by the
pager to confirmthe registraiT%ﬁﬁShQ%%n, mhen‘?ﬁ@mﬁager I's registered
to the others system_selegiiveavg Tall MEHs I ntended for that pager
are broadcast in theg~. data ﬁéansg155|ﬁ@.§y§ten1kp0 angd appropriate
information is al sU'forwardetto the r%glstere system for broadcast 35
t herein. RCin < RCip < RCin > 5 1

RCin < RCin > - RCjp > 1 1

RCin > RCin > RCin > 1 0

10

As shown in the table above, when the recovered data
signal (RCjp) is less than all three threshold values, the
symbol generated is 00 (MSB = 0, LSB = 0). Thereafter, as
each of the three threshold values is exceeded, a different

15 symbol is generated, as shown in the table above.

The MSB output from the 4-level decoder 1110 is
coupled to an input of the symbol synchronizer 1112 and
provides a recovered data input generated by detecting the

20 zero crossings in the 4-level recovered data signal. The
positive level of the recovered data input represents the
two positive deviation excursions of the analog 4-level
recovered data signal above the average threshold output
signal, and the negative level represents the two negative

25 deviation excursions of the analog 4-level recovered data
signal below the average threshold output signal.

The operation of the symbol synchronizer 1112 is best
understood by referring to FIG. 14. The 64X clock at 102.4

30 KHz which is generated by frequency divider 1146, is
coupled to an input of a 32X rate selector 1420. The 32X
rate selector 1420 is preferably a divider which provides
selective division by one or two to generate a sample clock
which is thirty-two times the symbol transmission rate. A

35 control signal (1600/3200) is coupled to a second input of
the 32X rate selector 1420, and is used to select the



FIG. 5 6 and 7 are timng diagranms i'llustrating the transm ssi on
format of the signaling protocol utilized in accordance with the
preferred enbodi nent of the present i nvention. Though the present
invention is useful in 5 several known protocols, the preferred

enbodi ment utilizes t he signaling protocol described below for dynam c
group calling in accordance with the prggent invention resulting I n
substantial air tinme savings for the service provider. As shown in FIG

5, the signal i ngapiA0e9bcRNEALESTIBSHAMD 1L} rankARSBi Sl Pited f WHF and

comuni cation receivers, . such as pagers, assigned to one or nore of
128 frames whi ci¥280e SYMbOll5,BPEGSEFARE- zero through frame 127. It then
will be appreci ated that the actual nunber of frames provided

wi thin the signaling,.protocol .c be great-er .or. |l ess th 15 _descri bed
et q

above. The greater “tHe T sagle’ (Glagks 15 CURISE &P e 15PRE &F
the battery bif &2&halatenwversgmplieded 410 whichheanples copnméceteml data
receivers operaty; i tieBy L Be  thirP¥s Jhe t nmber Eﬁﬁﬁﬁs
utilized, the rrnrlg]gk—:l\'ﬁuI (gFténgmag?alrgg régag] Ee quéesﬁ\é%éran e |ver%1ﬁgt£o t he
data 20 comuniSGEPILES rPecei vRIRIeEstgnas tigPasy Pardi dakar sdggnedetector

t hereby reduci ng 4i3ie whatBng¥nefatéé NEnr SGtHIE bilsdlaiiettra symbBISSRURS - is
As -shown in FEl 6, t@ﬁ frangs foqprjse a 25 E§%£§ roni zati on cqge
(sync) foll omeddﬁ?SFEFle y 1B SaPHRKCIocK| 1§ A5 Pu U5 RYY ©
nmessage field amd iddvdde-bybll6¢R8. aAsrshbon 1440 Ghikh eaich bitddkized to

I nformation fiel 0 S i r | I i t

addr ess fiel nﬁ&lé)tg g?%rtﬁé? tX(e) Vv ctg?_ ff%‘g‘asﬁ VE??Egﬁgﬁ%ﬁ%ag%o Sgﬁ?e
system | D (SSI Dregeyeaefr dataosigeal valie qimdded-by-16/32 ciypgst g4thdD
are timng di agia@Ferbbigt bat LPPASHE counter.

15 When the data edge detector 1430 detects a symbol
edge, a pulse is generated which is gated by AND gate 1450
with the current count of divide-by-16/32 circuit 1440.
Concurrently, a pulse is generated by the data edge
detector 1430 which is also coupled to an input of the

20 divide-by-16/32 circuit 1440. When the pulse coupled to
the input of AND gate 1450 arrives before the generation of
a count of thirty-two by the divide-by-16/32 circuit 1440,
the output generated by AND gate 1450 causes the count of
divide-by-16/32 circuit 1440 to be advanced by one count in

25 response to the pulse which is coupled to the input of
divide-by-16/32 circuit 1440 from the data edge detector
1430, and when the pulse coupled to the input of AND gate
1450 arrives after the generation of a count of thirty-two
by the divide-by-16/32 circuit 1440, the output generated

30 by AND gate 1450 causes the count of divide-by-16/32
circuit 1440 to be retarded by one count in response to the
pulse which is coupled to the input of divide-by-16/32
circuit 1440 from the data edge detector 1430, thereby
enabling the synchronization of the 1X and 2X symbol clocks

35 with the recovered data signal. The symbol c¢lock rates
generated are best understood from the table below.



synchroni zation code utilized in accordance with the preferred

enbodi nent of the present invention. In 35 particular, as shown
in FIG 8, the synchroni zation code conprises preferably three parts, a
first synchronization 16

code (sync 1), a frame information code word (frame info) and a second

synchroni zati on code (sync 2). As shown in
synchroni zati on code conprises first and

FIG 9, the first

23third portions, |abeled bit

sync 1 and BS1, which are 5 alternating one,zero bit patterns which
provi des bit
"A" and-its conpPeHERENERChar ", Raten pr ovRakef rame 2X synchXonlzatlon

The second

reliabilit
whi ch

1600 bps

Y,

10

15
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35

synchroni zati on, and second and fourth portions, |abeled

angd1oteuirhBut por t isensctafe Seleet@fergﬁnbso@l NodBastd, 21 BCH
code words which are predefined 10

and whi ch are al so ﬁ¥g et o i AU
adelr edRedahp Sk
defi nes the dat
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A64¥nd Al bap200 by 1 3648 bps6400 A2 aaaomz bar

ovi de gh code rd correl ation

1 tted Iheftéhbﬁiiuﬂimhp_L
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As shown in the table above, the 1X and 2X 'symbol
clocks are generated at 1600, 3200 and 6400 bits per second
and are synchronized with the recovered data signal.

_ The 4-level binary converter 1114 is best understood
by referring to FIG. 15. The 1X symbol clock is coupled to
a first clock input of a clock rate selector 1510. A 2X
symbol clock also couples to a second clock input of the
clock rate selector 1510.. The symbol output signals (MSB,
LSB) are coupled to inputs of an input data selector 1530.
A selector signal (2L/4L) is coupled to a selector input of
the clock rate selector 1510 and the selector input of the
input data selector 1530, and provides control of the
conversion of the symbol output signals as either 2-level
FSK data, or 4-level FSK data. When the 2-level FSK data
conversion (2L) 1is selected, only the MSB output is
selected which is coupled to the input of a parallel to
serial converter 1520. The 1X clock input 1is selected by
clock rate selector 1510 which results in a single bit
binary data stream to be génerated at the outputﬂof the
parallel to serial converter 1520. When the 4-level FSK
data conversion (4L) is selected, both the LSB and MSB
outputs are selected which are coupled to the inputs of the
parallel to serial converter 1520. The 2X clock input is
selected by clock rate selector 1510 which results in a
serial two bit binary data stream to be generated at 2X the
symbol rate, which is provided' at the output of the
parallel to serial converter 1520.

Ute t hE 3¥a bi%¥l9%kt e at



6400 bps A3 and A3 bar 20 ' Not defi ned A4 and A4 bar

As shown in the table above, three data bit rates are predefined for
addr ess and nessage transm ssion, although it will be appreciated that
nore or less data bit rates can 25 be predefined as well, dependi ng
upon the system requirenments. A fourth "A" value is- also predefined
for future use. The frame information ggde word is preferably a
single 32,21 BCH code word which includes wthin the data portion a

predet erni ned nunmber rafulkint gl eerved tol,| dend i E¥r381 bifaiyatRtaurdefean
such as 7 bits encodeg éo g;fi e fraqe nunggr zero to frane qyﬁgfr.127
The structure ofSPREA5EC0ON s;lﬂ'b%rélﬁi SYELontRodENATY  COBYEFEShb m4Sr
to that of the oupledynohinpuzatobra Iyndndaizdedioni berd arlator 1118
However , unli ke ; the | St yn ni zat o Lch referably
transmtted at gﬁd gfi§%%hﬁgégl§§ﬁ%oliig e, su%ﬁgas§§§§%¥§é¥%ﬁﬁ;qﬁs 6§P%P
second), 5 correlator is best understood with ngference htos&3IEnd 16.

synechroni zat i on peRdetibsmi hagsmdd=d @brd hesgathronizaihp! pateephsWiph

t he address and nessage re to be
recovere v the controller 1116 from a code memory 1122

and are coupled to an “A" word correlator 1610. When the
synchronization pattern received matches one of the

10 predetermined “A” word synchronization patterns within an
acceptable margin of error, an “A” or “A-bar” output is
generated and is coupled to controller 1116. The
particular “A” or “A-bar” word synchronization pattern
correlated provides frame synchronization to the start of

15 the frame ID word, and also defines the data bit rate of
the message to follow, as was previously described.

The serial binary data stream is also coupled to an

input of the frame word decoder 1620 which decodes the

20 frame word and provides an indication of the frame number

currently being received by the controller 1116. During

sync acquisition, such as following initial receiver turn-

on, power 1is supplied to the receiver portion by battery

saver circuit 1148, shown in FIG. 11, which enabled the

25 reception of the “A” synchronization word, as described

above, and which continues to be supplied to enable
processing of the remainder of the synchronization code.

The controller 1116 compares the frame number

currently being received with a list of assigned frame

30 numbers stored in code memory 1122. After receipt of a

temporary assigmﬁént of a group call address in accordance

with the present invention, the frame assigned for receipt

of the group call message becomes an assigned frame of the

receiver temporarily, and is accessed along with the list

35 of assigned frame numbers stored in the code memory 1122 as

described hereinbelow. Should the currently received frame



transmitted in any given frame. Consequently, the second

synchroni zati on code allows the data comrunication receiver 5 to obtain
"fine" bit and frane synchronization at the frame transm ssion data bit
rate. In summary the signaling protocol utilized with the
preferred enbodi nent of the present invention conprises 128 10 franes

whi ch include a predeterm ned synchronizatigi code foll owed by a bl ock
information field, an address field, a ssage field and idle bl ocks.

The synchr oni za{,l{n%egod%lif ferenailes :ﬂﬁ”tééé don 9{-?1th H?{&Bers, the
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under the control of the fregquency synthesizer 1149.
15
Returning to the operation of the synchronization
correlator shown in FIG. 16, a predetermined ’.’C" word
synchronization pattern is recovered by the controller 1116
from a code memory 1122 and is coupled to a “C" word
20 correlator 1630. When the synchronization pattern received
matches the predetermined “C” word synchronizat.ion pattern
with an acceptable maréin of error, a “C" or “C-~bar” output
is generated which is coupled to controller 1116. The
particular “C” or “C-bar” synchronization word correlated
25 provides “fine” frame synchronization to the start of the
data portion of the frame.

Returning to FIG. 11, the start of the actual data

portion is established by the controller 1116 generating a

30 Dblock start signal (Blk Start) which is coupled to inputs
of a word de-interleaver 1124 and a data recovery timing
circuit 1126. The data recovery timing circuit 1126 is
best understood by referring to FIG. 17. A control signal

(2L, / 4L) is coupled to an input of clock rate selector

35 1710 which selects either 1X or 2X symbol clock inputs.
The selected symbol clock is coupled to the input of a



1050 before the requi red registrati on'commences, and a | ength of tine
the receiver requires to be registered known '

18, as aregistration time (TR) 1060. Further, in this enbodi ment -
System channel identifier 1040 can be either an Net work ldentifier
(NID) or System Sinulcast ldentifier (SSID) as defined in the FLEXTM
protocol. 5 When t he paging nmessages are conposed 318 (FIG 3),

t he nessage portlon is encoded to define the information 1030, 1040,
1050, 1060. ti e gentihicali ]L_Q%%

i dentifies the ﬁessa egreg%l%tt%g 107@0' ;r‘tﬁ?g?}?oﬁs JLlnf| rrrg{l#,o?\é rrggcs)gﬂgg e

system channel Count?Heml'Pfqherlqo ockert &9 nﬁePﬂ!S?t?LOS@uranEhW@re output
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recei ver for hand O& g 2 bed bel ow. Furt
t a

frames 1020 to BZ tl 388 HEREFAFPY ?ggoormgeasdgﬁgﬂdﬂ:ﬁg
wait tinmes §TSkhe rlnagebgauntdae flat a predétanminddAthadd hurtthd her taestuadai t
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block start signal releases the phase generator 1730, the
phase generator 1730 begins generating clocked phase
signals which are synchronized with the incoming message

10 symbols.

Referring back to FIG. 11, the clocked phase signal

outputs are coupled to inputs of a phase selector 1128.
During operation, the controller 1116 recovers from the

15 code memory 1122, the transmission phase number to which
the data communication receiver is assigned. The phase
number is transferred to the phase select output (@ Select)

of the controller 1116 and is coupled to an input of phase
selector 1128. A phase clock, corresponding to the

20 transmission phase assigned, is provided at the output of
the phase selector 1128 and is coupled to clock inputs of

the demultiplexer 1120, block de-interleaver 1124, and
address and data decoders 1130 and 1132, respectively. The
demultiplexer 1120 1is used to select the binary Dbits

25 associated with the assigned transmission phase which are
then coupled to the input of block de-interleaver 1124, and
clocked into the de-interleaver array on each corresgponding
phase clock. The de-interleaver array is an 8x32 bit array
which de-interleaves eight interleaved address, control or

30 message code words, corresponding to one transmission
block. The de-interleaved address code words are coupled

to the input of address correlator 1130. The controller
1116 recovers the address patterns assigned to the data
communication receiver from the code memory 1122, and

35 couples the patterns to a second input of the address

correlator 1130.



20" comuni cation receiver 106 in accordance with the preferred

enbodi ment of the present invention. The heart of the data

comuni cation receiver 106 is a controller 1116, which is preferably

i npl ement ed using an MC68HCI | m croconput er, such as manuf actured by
Motorola, Inc. The controller 25 1116, receives and processes inputs
from a nunber of peri pher al circuit§7 as showmn in FIG 11, and
controls the operation and interaction of the peripheral circuits using
software subroutines. The wuse of a mcroconputer controller for
processing and control functions is well 30 known to one of ordinary skill
inthe art. A tpikdedaph dhenupredeterninacdi JEPUR0OFIL cafdpeeses

ngfle\é' " ggdr _C%o—_@éxﬁ)r q%‘a% agél s¥BE&agen &rlr)él Oéﬂgéigtéfnoryl megeaflt@me
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by aln ant enrsﬁ IPrench of any activated group call addresses 19for
couples to the input of a_receiv ti 0 el ' 104
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processes the rRcel Ve in a nanner
provi di ng at thEldUt puihen amal &f 4£hev@e-interleayns RAdRSS sFefR words

hereafter call ggy@-h&FOoNLyedrd@hd address patterns assigned to the data
communication receiver within an acceptable margin of
10 error, the message information associated with the address
is then decoded by the data decoder 1132 and stored in a
message memory 1150 in a manner well known to one of
ordinary skill in the art. Following the storage of the
message information, a sensible alert signal is generated
15 by the controllef 1116. The sensible alert signal is
preferably an audible alert signal, although it will be
appreciated that other sensible alert signals, such as
tactile alert signals, and visual alert signals can be
generated as well. The audible alert signal is coupled by
20 the controller 1116 to an alert driver 1134 which is used
to drive an audible alerting device, such as a speaker or a
transducer 1136. The user can override the alert signal
generation through the use of user input controls 1138 in a

manner well known in the art.

25

Following the detection of an address associated with
the data communication receiver, the message information is
coupled to the input of data decoder 1132 which decodes the
encoded message information into preferably a BCD or ASCII
30 format suitable for storage and subsequent display. The
stored message .information can be recalled by the user
using the user input controls 1138 whereupon the controller
1116 recovers the message information from memory, and
provides the message information to a display driver 1140
35 for presentation on a display 1142, such as an LCD display.



5 signal. The recovered data signal is coupled to one input of a

threshold | evel extraction circuit 1108, and to an i nput of a 4-1evel
decoder 1110. The threshold level extraction circuit 1108 is

best 10 wunderstood by referring to FIG 12, and as shown conpri ses t wo
cl ocked | evel detector circuits 1202, 1204 whi ch have as inputs the
recovered data signal. Level detector 120 detects the peak signal
anplitude value and provides a high peak t hreshol d signal which is
proportional torhhgcleraghed 42cnPemk ﬁf&ﬂ@fre@%ada\ n¥alfe cnatilel bevel
detector 1204 detects the valley nal a e val ue an rovi es a
val | ey threshol angﬁ%h?nmt@ﬁ |3§e1:ﬁ‘36fﬁﬁtg%al furghege comprisesctad channey: -

signal anplitudgemelye 0i51hewheclovesesres wtidus JRMannEh |%}i%h the
detectors 1202, 1204 S|gnal out ut.s 20 ﬁ led to _term
& iR

resistors 1206T¢°€%33, Pects vETY. pposi Teths s gPSFerﬁPﬁals
1206, 12125 receiver has heg:hu ragestatel oud prthe sSyptam (Utillizdnd theskow

Lorminal s 1906, Ch3hH0%s, (WRLhEEOORE biSode o MBIORGE B kBT LA o
1210, respecti tBpge ChPW@eléppb%,‘?‘%Jé’e orrégxmveizoavhemfg tidheri wdlonadr e
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dat a si gnal syashypnizajeiafesef i teel davgomginication receiver of FIG.
11 to system messages. At step 1802, when the data
communication receiver is turned on, the controller
15 operation 1116 is initialized, at step 1804. Power is
periodically applied to the receiver portion to enable
receiving information present on the assigned RF channel.
When data is not detected on the channel in a predetermined
time period, battery saver operation is resumed, at step
20 1808. When data is detected on the channel, at step 1806,
the synchronization word correlator begins searching for
bit synchronization at step 1810. When bit synchronization
is obtained, at step 1810, the “A” word correlation begins
at step 1812. When the non-complemented #“A” word is
25 detected, at step 1814, the message transmission rate is
identified as described above, at step 1816, and because
frame synchronization is obtained, the time (Tl) _to the
start of the frame identification code word is identified,
at step 1818.
30
When the non-complemented “A” word is not detected, at
step 1814, indicating the non-complemented “A” word may
have been corrupted by a burst error during transmission, a
determination is made whether the complemented “A” bar” is
35 detected, at step 1820. When the “A bar” word is not
detected at step 1812, indicating that the “A-bar” word may



20 VWhen power is initially applied to the receiver portion,
as when the data communication receiver is first turned on, a clock
rate selector 1214 is preset through a control input (center sanple) to
seTect a 128X clock, i.e. 5 a clock having a frequency equivalent to 128
tinmes the sl owest data bit rate, which as described above is 1600

bps. The 128X clock is generated by 128X cl,@gck generator 1144, as shown
in FIG 11, which is preferably a crystal controlled oscillator

operating at 204 8 Khz, (ki Igggﬁtz):orggbtg@e gyt Py obutdie 1282%6:€! 08Kring

generator 1144 couples to an nput frequency divider 1146 whjch
di vi des the outmnsmlssnogqameﬁy tsmefo‘Jé’éﬁéFé‘t”é 35 63%E L] oERSWReA.0 22

KHz. Ret ur f&ﬁ% t 988G  Jther hend 28X-pheek widdwsst ldetkevell, at step
detectors 1202 04

h det ect
tinme the peak a%%?%all SZg%ﬁ%%ngﬁ;L¥?ﬂ§@f§Sld€aﬁﬁ¥%{y&%g %oegﬁerégéiggSOf
generate the | ofeddmibechveabgee, atAvgtemd hBER, (Hapdt hrietesisg oufpame
signal val ues rf“%%ﬂf%L1Zﬁ$ld%F&@0% %&h@ﬁ dEﬁ%dtQﬂe (Tﬁ t€5 EM8betart  of

synchronlzatlon roni zation signal, as wll be
20 described behewiraneecidenttbidation 1edrieerd eis aiderbhiied, RpnEEeP

signal (Center Sggple) to enable selection of a 1X synbol cl ock which
i s generated by synbol synchronizer 1112 as shown in FIG 11.

10 At the appropriate time, decoding of the frame
identification word occurs, at step 1826. When the frame
ID detected is not one assigned to the data communication
receiver, at step 1828, battery saving is resumed, at step
1808, and remains so until the next assigned frame is to be

15 received. When the decoded frame ID corresponds to an
assigned frame ID, at step 1828, the message reception rate
is set, at step 1830. An attempt to bit synchronize at the
message transmission rate is next made at step 1832. When
bit synchronization is obtained, at step 1832, the “C” word

20 correlation begins at step 1834. When the non-complemented
ucn word is detected, at step 1836, frame synchronization
is obtained, and the time (T3) to the start of the message
information is identified, at step 1838.

25 When the non-complemented “C” word is not detected, at
step 1836, indicating the non-complemented “C” word may
have been corrupted by a burst error during transmission, a
determination is made whether the complement #“C bar” is
detected, at step 1840. When the #“C bar” word is not

30 detected at step 1840, indicating that the “C-bar” word may
also have been <corrupted by a Dburst error during
transmission, battery saver operation is again resumed, at
step 1808. When the “C-bar” word is detected, at step
1840, frame synchronization is obtained, and the time (T4)

35 to the start of the message information is identified, at

step 1842. At the appropriate time, message decoding can



25 Returning to FIG 11, the 4-level decoder 1110

operation is best understood by referring to FIG 13. As shown, the
4-1evel decoder 1110 conprises three voltage conparators 1310, 1320,
1330 and a synbol decoder 1340. The recovered data signal couples to an
I nput of the three 30 conparators 1310, 1320, 1330. The high threshold
out put signal (H) couples to the secong I nput of conparator 1310,

t he average threshol d output signal (Avg) couples to the second I nput

of compar at or 1820, andt L heok 0¥ 3810l dcopyent gty Shabr(LR) foYPI g Lo

t he second i nput onpar at or The out puts
conpar at or s appayent3be, & 1IRSOSMHtid ked iLRpths %?tsynbol decoder 1340.
21 The synbol decoder 1340 decodes the |nputs according to the

| I |
L?b eA\e;onged bel ow. E§BFIG 19 th?if? nlS 111%;@%@8 ﬂowmtrolle% 11p1u(%) of
RCin < RG n data RCGmmunicatiGn reteiver 106 RErocesses RE nregistdEivn>

1 1 message 1009. At test step 2010 the controller 1116
conducts a test to determine if a message and associated
address is received and matches one of the address patterns
assigned- to the data communication receiver from the code

10 memory 1122. If a message and associated address is
received and matches one of the address patterns assigned
to the data communication receiver test step 2011 is
effected. At test step 2011 a test 1is conducted to
determine if the received message contains the registration

15 meesage identifier 1030 which identifies the message as a
-registration message 1009. If the message identifier 1030
identifies the message as not being a registration message
1009, a step 2015 processes the message in a conventional
manner. At the completion of step 2015 test step 2010 is

20 effected.

Alternatively, if at test step 2011 the received
message is determined to be a registration message 1009 by
examing the message identifier 1030, then each message

25 contents 1020 of the message are stored in message memory
1150. At step 2022 the Registration Timer is initialized
with the wait time (TS) 1050. The Registration Timer is a
general purpose countdown timer which used to count down
the wait time (TS) 1050 and the registration time (TR) 1060

30 and is implemented in the controller 1116. The
implementation of the Registration Timer in controller 1116
is well known to those skilled in the art. At the
completion of step 2022 test step 2010 is effected.

35 In FIG. 20 there is illustrated how controller 1116
processes the Registration Timer. At test step 2080 the



RGN > RG n > RG n > 1 0°10 As shown in the table

above, when the recovered data signal (RCn) is less than all three

t hr.eshol d val ues, the synbol generated is 00 (MsB = 0, LSB = 0).
Thereafter, as each of the three threshold values is exceeded, a
different 15 synbol is generated, as shown in the table above.

The MSB output fromthe 4-1|evel decoder 1119 S coupled to an input of
t he synbol synchronizer 1112 and provi dés a recovered data input
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35 control S|g@9§4(16§0/§§ ftﬁé coﬁﬁleﬁtﬁB azgé%onﬂh¢ruﬁRnQﬁ° ler tﬂéjééx
rate sel ectod 14zZ2Qriahdzées thed Repistlredtiohherimer with the registration

time (TR) 1060 and then step 2086 is effected. In step 2086
the controller 1116 then marks channels of relevant system
channel identifier(s) 1040 from the stored registration
message 1009 as a priority A+ by marking the registration

15 field 4011 (described later with reference to FIG. 25). At
the completion of step 2086 step 2080 is effected.

Alternatively, if at test step 2082 the Registration
Timer expired due to the registration time (TR) 1060
20 expiring then step 2088 is effected. At step 2088, the
priority A+ assigned to the relevant system channels
identified by identifier(s) 1040 is then removed
(unregistered) by unmarking the registration field 4011 and
if appropriate the priority of these channels reverts to a
25 default priority. At the completion of step 2088 test step
2090 is effected. Test step 2090 tests for the existence of
further registration data frames 1020 in the stored
registration message 1009. If test step 2090 detects no
further registration data frames 1020 need processing then
30 step 2080 is effected. If test step 2090 detects more
registration data frames 1020 to be processed step 2092 is
effected and the wait time (TS) 1050 for the corresponding
registration data frame 1020 is used to initialize the
Registration Timer. At the completion of step 2092 step

35 2080 is effected.



22° sanpl e clock rate for synbol transm ssion rates of 1600 and

3200 synbol s per second. The sel ected sanple clock is coupled to
an input of 5 32X data oversanpler 1410 which sanples the recovered data
signal (MSB) at thirty-two sanples per symbol. The synbol sanpl es are
coupled to an input of a data edge detector 1430 which generates an

out put pul se when a synbol edge is det ggt ed. The sanple clock is also

foupled to an ing;t of 10 a divide-by- 16/3? circuit 1440 which is utilized
o] generate FigRCcKk$1syRchron tggt % d

data signal. The d|V|de ﬁy 6/ 32 C|r03}t£%4?8 |§%%ge QfehglggFrégﬁaﬁg?gown

count er . 15 the d@hénqgm@u@&FétéﬁﬁerG€Fé¥?Br 10630562 c Channey i

gggre,en? Egl ﬁte Ifc&@ngggtgdombl @bntalﬁeaednbboANchmaﬁﬁémory V\11$11tbﬁd
gener at ed gy t(r)féO Irlﬁleglé’{;{ llqz?ﬁéetciar Irt %@9% cﬁrlggr'% S %t&{%fiezlr?cgl g2 !
![Rqu oftth;S iOprﬂdmitd;e byevedks32threeuiaf 14kdch Vee tdafaulitse c@@@pb@deSO

¢ I'hput © eﬂgéwré{lﬂg ﬂdg/eg%inb‘égaéem&#&ag%?t ! %x‘g spec:.%lEQEfH/

thirty-two by t circurt 14 t.he out gener af ed by
AND gate 1450 cimsEigt hed ctdmrte és illugtypbed s -agmlist &909 FPHBYE§1PE

advanced by onezC@HBhnél index 4001 of channel identifiers 1 to n+m, the
channel identifiers are partitioned into preprogrammed scan

10 1list portion 4112 corresponding to channel index
identifiers 1 to n that are stored in code memory 1122.

The other portion of scan list 4000 is a dynamic scan

list portion 4113 corresponding to channel index

15 identifiers n+l1 to n+m stored in channel memory 1151.

Further, scan list 4000 also comprises fields associated

with each channel index 4001, these fields are: a frequency

identifier 4002; a system channel identifier 4003 which

corresponds to system channel identifier 1040 of

20 registration message 1009; home identifier 4004 that

identifies whether or not the associated channel is usually

in a reception range of receiver 106 and when true this

fieid is a logic 1; and an always transmitted field 4005

that identifies whether or not paged messages are

25 transmitted on the -associated channel for reception by
receiver 106, when true this field is a logic 1.

In Fig 25 there is illustrated a status table

4006 stored in channel memory 1151. Status table 4006

30 comprises channel index 4001 and the following fields: a

valid channel field 4007 for indicating whether or not

system channel identifier 4003 matches a system channel

identifier transmitted by a received channel (i.e. data

contained in an SSID or NID field of the FLEXIM protocol);

35 a signal strength field 4008 which indicates a relative

received signal strength of the associated channel; and a



25'_response to the pulse which is coupled to the input of

di vi de-by-16/32 circuit 1440 fromthe data edge detector 1430, and when
the pulse coupled to the input of AND gate 1450 arrives after the
generation of a count of thirty-two by the divide-by-16/32 circuit

1440, the output generated 30 by AND gate 1450 causes the count of

di vi de- by- 16/ 32 circuit 1440 to be retgarded by one count in response to
t he pul se which i.s coupled to the input of divide-by-16/32 circuit

.1440 fromthe dat éﬁ%&%fﬁﬂ‘%ﬂéya 19, WHehelndicat&8akhétiet Nér not the
ynchronlzatlon | X and 2X gynbol cl ocks, 35 mnth t he rquyerg e
T the

signal .  The s3sarfiajestichammsd RIS A 1B u‘f‘f?ﬂﬁs

t abl e bel ow. is a logic 1.

| nput Cont r ol Rat e Rat e 2X 1x Clock Input Sel ect or
Sel ector Synbol Synbol Di vi de Cl ock
Clock 5 (MRelative)Béfmsd descrifting FIGs 21 to(pgd) in (698?11 thax
1600 by 2 fofggglng:%gy% are de¢9feq. 64X 3200 by 1 64X
6400 3200 Shown in the table above, the 1X and 2X synbo

10 clocks are generated at 1600, 3200 and 6400 bits per second
1) Monitor or Monitoring Process comprises:

a) sampling one or more channels in the scan list 4000
10 for paged information in assigned frames in which
the receiver 106 expects to receive paged
information;
b) updating data in channel signal strength field
4008; and
15 ¢) updating data in valid channel field 4007.

The controller 1116 of data communication
receiver 106 controls the processing of the Monitor
process with respect to FIGs. 21, 22, and 23. The

20 Monitor procéss is enabled and disabled by steps
contained in FIGs. 21, 22, and 23. The Channel input
to the Monitor process specifies which channels should
be monitored. The steps in FIGs. 21, 22, and 23 will
specify the Channel input to the Monitor process. The

25 Monitor process when disabled will stop monitoring all
channels.

2) Channel acquisition Process comprises:
a) updating data in channel signal strength field
30 4008; and
b) updating data in valid channel field 4007.

The controller 1116 of data communication

receiver 106 controls the processing of the Channel

35 acquisition process with respect to FIGs. 21, 22, and
23. The Channel acquisition process 1is enabled and



and are synchronized with the recovered data signal. The 4-1 evel
bi nary converter 1114 is best understood by referring to FIG 15. The
1X synmbol clock is coupled to 15 a first clock input of a clock rate

sel ector 1510. A 2X synbol clock al so couples to a second cl ock i nput
of the clock rate selector 1510. The synbol output signals (MSB,

LSB) are coupled to inputs of an input dat sel ector 1530. A sel ector
signal (2L/4L) is coupled to a selector |npljlt of 20 the clock rate

sel ector 1510 and t O%g,']t%t}%; ég%/ 83n£§fm?dt hngyésdatzq_ seject ohg 1230,

and provides contro ersion o out ut signals as
ei ther 2-1evel Tisk ¢hannedr Unputeltorghejfhanngihe foyd S2EEERe PTPSRSat a

conversion (2L) is gebertiad Oﬂﬂlycﬁhech/&ﬁa@EpUtshbalaS b:sel esamsladi Clfoirs
coupled to the input of, a parall Se“e"%l't co 1520Q. e 1l
clock input is sel RT&Y: ion. ¢ %kSFﬁP% 38 & n%ﬁ %fcﬁ'“%es%?tguﬁi a
single bit 5 binagyedifya sheeghmhnebe igpuer ateedtle Chenovel pwcaufistiidon

parall el to serial c&gg L er SQ%GPhV\?ﬁeFEQE 426e\’\/ijg Faﬂﬁ% vﬂeltlaspeufy

conversion (4L) i ecte out puts are
sel ected which are bbelpChanI@lthEpW\pHPstbﬁ {Jhannel @é%%llllsér-l?B EACHSS -

converter 1520. Thep2Xe1cd86dd éaqﬂish%lon p£8LESHE afhdty &l R0 gdniwe 19elseebor
rl

1510 which results 1n a, |, se two_bit binary data streamto be
generated at 2X thea%ul@y‘?ﬁ)c?r 1 chagnel§nich is provided at the output
of the 1parallel to serial converter 1520.

Note for the FLEX™ protocol the channel
acquisition process would be effected in frames 0 to 3
for channels with SSID or frames 0 to 7 for channels
with NID when the data communication receiver 106 is

15 synchronized to the received signal.

3) Channel default priorities in priority order are:
a) priority A in which channels have a home field 4004
is set to logic 1 and the always transmitted field
20 4005 is set to logic 1;

b) priority B in which channels have a home field 4004 .
is set to logic 0 and the always transmitted field
4005 is set to logic 1;
25
¢) priority C in which channels have the always
transmitted field 4005 is set to logic 0.

4) Priority A+ channels:

30 is the highest priority which identifies a channel that
is desired to be registered and used by the data
communication receiver 106. Priority A+ channels are
channels that are identified by system channel
identifier(s) 1040 of a received registration message

35 1009. Thus, if a received registration message 1009
identifies a default priority channel in the



24 Returning to FIG 11, the serial binary data stream
generated by the 4-level to binary converter 1114 is coupled to inputs
of ,a synchroni zation word correlator 1118 and a denultiplexer 1120.
The synchronization word 5 correlator is best understood with reference
to FIG 16. Predetermned "A" word synchronization patterns are
recovered by the controller 1116 froma co menory 1122 and are
coupled to an "A" word correlator 1610. en the synchroni zati on

pattern received %)EQE]?OQP&M%G.J[ b2l 011 8¢ eSSI»E{c% n@ﬂli A'e %Wédchannel "IR

synchroni zation patterns W thin an acge In of error
or "A-bar" output i9iVen gaRerdREHR eﬁwdpr|l§rl‘é¥5up‘l>§d 1 o Whight r ater there,

The | pgrtlcul Sr 'c':?i'*réépoﬁi)ﬁgi ré@iitr%}tﬁ@ﬁr @lezat 4onipabt gr f10ﬁ1c 1 for
correl ated provides_frane synchroni on t e rt. o the frame 1D
word, and al so defifles'fe ANHE bitt {:b B f eo) tlg?é%neaé'%ig% CRE oPF o TS
was previousiy descKTBbd.lOGO associatéde vsidhh ahedsage yl069a st Hewaves, alaso

coupl ed to an g&!&i%dt@g?ié@??ti’&f %Wué@?%@ stgeiﬁgfﬁg%h% 20

frame word and provides an indrcatlo
bei ng received by tResEonteanrel iventifderi(fy 10405@@@?ekﬁnﬂdﬁnﬂhﬁwln9U@h

as follow ng initiakhageel vey tﬁHaﬂ:' 1s P Be réﬁrég'?&hlhé@ trdhe 1ist

receiver portion by battery circuit_11 sho in_FIG ,11, which
enabl ed the 25 rec@ﬁf?bﬂno#1§%ean"%%nﬁﬁﬁ%ﬁﬁ%ﬂﬁl§59 0 G¥TABIE, iScad
above, and Mhi ch cobistuesrtiometkigpplied to enabl e processing of the
remai nder of the synchroni zation code. The controller 1116

conpares the franme nunber o
In view of the above definitions, and referring to

FIGs. 21 to 23, at step 3100 the data communication

receiver 106 determines, by scanning using frequency
15 synthesizer 1149 and receiver 1104, if there are any strong

A+ channels that are wvalid 4007. Further, in this

specification, strong when associated with channels means

channels detected by communication receiver 106 that have a

received signal strength greater than a predefined
20 threshold value.

If at step 3100 a strong valid 4007 A+ channel is
detected, then at step 3200 the Channel acquisition process
is disabled and at step 3300 the Monitor process is enabled

25 with the channel input to the Monitor process being the
strong wvalid 4007 A+ channel with the lowest channel
identifier number 4001 in the scan list 4000. However, if
step 3100 does not detect a strong valid 4007 A+ channel
then at step 3101 a test is conducted to determine if only

30 one single weak valid 4007 A+ channel is detected. In this
regard, and in this specification, weak when associated
with channels means channels detected by communication
receiver 106 that have a signal strength less than the
predefined threshold value. If only one weak valid 4007 A+

35 channel is detected then at step 3201 the Channel
acquisition process 1is enabled with the channel input to



cufrently being received with a Iist of assigned frane 30 nunbers stored

I n code nenory 1122. After receipt of a tenporary assignnent of a
group call address in accordance with the present invention, the frane
assigned for receipt of the group call nmessage becones an assigned
frame of the receiver tenporarily, and is accessed along with the |ist

35 of assigned frame nunbers stored in the3§ode menory 1122 as
descri bed herei nbel ow. Should the currently~received frane

25 oot 6 e (Blannlll OBkqfifie: £00) Ukedd HMndh TR bEner 'AE cnannels

controller 1116 genera €S a g coup
an input of bat tigr \theyvegar 1Esk t 4 QQSand tf@kp@%dsﬁgptﬁé%upmey Mﬁbnmmer

to the receiver ﬂi‘?fcre's%n 1s Serd1sl U RPI h Otf:hepoéﬁﬁém%i | 1ﬁﬁu§U%Ber{'§féj M&hidodt he
q the _receiver a battery saver

next frame assi gne I .
signal is gener &€F %li? tt??em@orﬁhreol"l’e?rk lﬁigl%f‘g:@l &+ &5@1@&1 etestede in
battery savi Bg Gitepui31d148at o theakiconplletionppdy step 33avestéy BhOO is
receiver portlo%ff%d%%%ble reception of the 10 assigned frane. As the
receiver is a roamng receiver, the controller 1116 supplies a
signal to a frequency synthe5|zer 1149 which is coupled to the

recei ver 1104 to 13 Rl BeolCRELYPES Lih ILGR VR 1RIOBR! 3ca UbS IRl Cest
channel s under the control of the. frequency synthesizer

1s conducted to determine if two or more weak va11d 4007 A+
10 channels are detected. If two or more weak valid 4007 A+
chainnels are detected then at step 3202 the Channel
acquisition process is enabled with the channel input to
the Channel acquisition process being all other A+ channels
in scan list 4000 and then at step 3302 the Monitor process
15 is enabled with the channel input to the Monitor process
being the strongest wvalid 4007 A+ channel channel detected
in step 3102. In this regard and for the remainder of this
specification strongest refers to a channel with the

largest received signal strength.

20

If at step 3102 it is determined that there are no
weak wvalid 4007 A+ channels then there are no valid 4007
registration channels A+ available and therefore test step
3103 is effected. Step 3103 determines if there are any
25 strong wvalid 4007 A channels. If at step 3103 a strong
valid 4007 A channel is detected, at step 3203 the Channel
acquisition process is enabled with the channel input to
the Channel acquisition process being all other A+ channels
in the scan list 4000 and at step 3303 the Monitor process
30 is enabled with the channel input to the Monitor process
being the strong wvalid 4007 A channel with the lowest
channel identifiér number 4001 detected in step 3103.
However, if step 3103 does not detect a strong valid 4007 A
channel then at step 3104 a test is conducted to determine
35 if only one single weak valid 4007 A channel is detected.
If only one weak valid 4007 A channel is detected then at



15 ° Returning to the operation of the synchronization

correlator shown in FIG 16, a predetermned "C' word synchroni zati on
pattern is recovered by the controller 1116 froma code nenory 1122 and
is coupled to a "C'" word 20 correlator 1630. Wen the synchronization
pattern received mat ches the predeterm ned "C' word synchroni zation
pattern wi th an ‘acceptabl e margi n of erg?r, a "C" or "Cbar" output

is generated which is coupled to controller 1116. The particular "C'

or "Cbar" synchyiQl ZRIJONNOT Ch&dEl 2EQEH &t i i Prtstess fideendbPd® with
synchroni zation to the start, of the ta pgrtlon,of_ the frane. .
Returni ng to Pl &beL EharisLs (MRuto[oq (i GpiFieda pEduLS1 fioR| BRoFess being

establ i shed by tdld cstHewlA€eradd 18 ghamnhelsngnatBe shhackistar4o0n gaal 48! k
Start) which is goupl | NQUL S r.d, de-i,nt ey | er._.1124. and
data recovery tisﬁﬁer‘trg $bd %ﬁ%w?ﬂs]ltffapq'jofﬁeg\gga]tsa er%(laacgc}veg y"%%:hm e C?]P%]Eﬁl?f
1126 is Bestinmderse otle bifonéter r bngcess Fheind 7tha yahidol087gvedak A

(2L 7 4L) is couplhthdi0 atddud &f Slacksi@ie g€l eRkOcaipi1etill ‘Mﬁ CQ?
put nbol ¢
2

selects either 1X or 2X synmbol clock inputs. The sel eCcted sy Rk
i s coupled to tBihFkerpP1l0 is effected. 6

If step 3104 results in a No, then at step 3105 a test
10 1is conducted to determine if two or more weak valid 4007 A
channels are detected. If two or more weak valid 4007 A
channel are detected thén at step 3205 the Channel
acquisition process is enabled with the channel input to
the Channel acquisition process being all other A+ and A
15 channels in the scan list 4000 and at step 3305 the Monitor
process is enabled with the channel input to the Monitor
process being the strongest valid 4007 A channel detected
in step 3105. At the completion of step 3305 step 3100 is
effected.
20
If at step 3105 it is determined that there are no
weak valid 4007 A channels then there are no valid 4007 A
channels available and therefore test step 3106 is
effected. Step 3106 determines if there are any strong
25 wvalid 4007 B channels. If at step 3106 a strong wvalid 4007
B channel is detected then at step 3206 the Channel
acquisition process is enabled with the channel input to
the Channel acquisition process being all other A+ and A
channels in the scan list 4000 and at step 3306 the Monitor
30 process is enabled with the channel input to the Monitor
process being then the strong valid 4007 B channel with the
lowest channel identifier number 4001 detected in step 3106
However, if step 3106 does not detect a strong valid 4007 B
channel then at step 3107 a test is conducted to determine
35 if only one weak valid 4007 B channel is detected. If a
weak valid 4007 B channel is detected then at step 3207 the



phase generator 1730 which is preferably a clocked ring counter which

I's clocked to generate four phase out put signals (01-04). A block start
signal is also coupled to an input of the phase generator 1730, and is
used to hold 5 the ring counter in a predeterm ned phase until the actual
decodi ng of the nmessage information is to begin. Wen the bl ock start
signal releases the phase generator 1730, tggh phase generator 1730
begi ns generating cl ocked phase signal s ich are synchronized with the

I ncom ng nessag y it feLri Kk I 11 e
cl ocked phase s%%glpei 0 tpst}ttslogr %%%%%plg%o él}%;%i%? o‘?s&aﬂ_:pggge %}éafrg}:etlor
1128. Dur i ngnepér &0 diie t Fearnak r otk sibien r provess bednot kd 11 theae

menory 1122, the.tr aSrmsi ®NchRERSEI HUFREEREO MBhCNist 4460 d3h@ then at
communi cati on recelvgr S @ssi ned. The ghase E%Eﬁﬁ_unber, s transferred
to the phase selS&EP GPBUF €oMBB{LERY) Procegs dffe £61 Meth the Fhpnnel
coupl ed to ab i ipputoftophtdse Monitsmt entaressl 28ing the phasle valbdk 4007 B
correspondi ng sSm.SS| [ d,. | | d at,_ the
out put of | ¢ aghas BerektBEC I S BR8] R8T o1 BR ek SR, N
the demul tipl ex8B07120ePbBbek He-effegtiashver 1124, and address and data

decoders 1130 and 1132, respectively. The denmul ti pl exer 1120 is used to
sel ect the binary bit% 25 asiﬁciate with the ass'%ned transnj ssi on phase
which are t hen cddpPEEPt 31D herFiptiS o 1B dk &é‘- AnfEr PEER 7 198 2 tesly
cl ocked i nto0t hdsdeohdteté@averdetemyingn ehcdwe oy asxpandisik valighad7 B

cl ock. The de-i v ar LS. san 8x32 _hit arr [ .

de-interl eaves g%%hbg?n%%Flg%%égkggdregée E@%t?& @ﬁ&%xfe%gsggbﬁd éggg B
wor ds, correspchdhnglst oargnedettechiedhi ddiegn at BEepk. 320%e e i hanngdved

_?_ﬂgr ngmt ?g?lee‘r"@%@éfu%?tﬁeﬂpb‘fgcess 5Q thy1Rutvith ades egnannel eliabat 130.
the Channel acquisition process being all other A+, A and B

15 channels in the scan list 4000 and then at step 3308 the
Monitor process is enabled with the channel input to the
Monitor process being the strongest valid 4007 B channel
detected in step 3108. At the completion of step 3308 step
3100 is effected.

20

If at step 3108 it is determined that there are no
weak valid 4007 B channels then there are no valid 4007 B
channels available and therefore test step 3109 is
effected. Step 3109 determines if there is only one wvalid

25 4007 C channel. If at step 3109 only one wvalid 4007 C
channel is detected, at step 3209 the Channel acquisition
process is enabled with the channel input to the Channel
acquisition process being all channels of priorities A+, A,
B and C in the scan list 4000 and then at step 3309 the

30 Monitor process is enabled with the channel input to the
Monitor process being the wvalid C channel detected in step
3109. At the completion of step 3309 step 3100 is effected.
However, if step 3109 does not detect only one C channel
then at step 3110 a test is conducted to determine if more

35 than one wvalid 4007 C channel has been detected. If more
than one wvalid 4007 C channel has been detected then at



1116 recovers the address patterns assigned to the data communi cati on
receiver fromthe code nenory 1122, and 35 couples the patterns to a

second i nput of the address correlator 1130.

27 A table of the predeterm ned group call addresses

(GCAO- GCA7) may be stored in the code nenory 1122. The controller
1116 would then additionally recover the adgéess 5 patterns of any
activated group call addresses for ovision to the second input of

t he address correlatar : nian ia&g fs s = ri, avgg]ﬁ

code words r?gte hg’glgn th(j)?fl?tﬁhe agdres 1%§tttagrﬁn (}ggsg%%_né% to %%gf%h
communi cati on r &ébei Foanpelhilapyk &ec&peabhannal gRAdeEs1Diorprncesshdoeing
message i nfor mgion keseelat edoni bhit Beisddeess a+, As shaAadecadesh yede
dat a decoder 1132 ang g or eg Iﬁ a rressjgaﬁ mgggr¥ 1150 jn a manner wel |
known to one of XSt &PHPRARY ERER 2% PSR . 33P8) HR%i NP HRF RIASRRS ofs
t he nmessage enabdedaivioh, the selmiridle ialpeitt toi ghal Mosigen eprd@shsl eing
the controller 1 S L bl e t i [ ref-etrably .an
audi bl e al ert sﬁé%a?,helgg? ﬁgugﬁéﬂ% vﬁlﬁrﬁ{% s %eggglﬁre%c;f%tsé%e@h%ﬁbt terta}le
sensibl e alert comghgbion s@éh step 3340actsitlep aPéPPf signagffectadt vivhen

alert signals gaRik8ring at step 3310 a frame offsetting technique can be
used as described in the FLEXTM protocol and in US patent
10 No. US 4914649, therefore allowing the monitoring of

multiple channels during a FLEX™™ cycle.

If step 3110 results in a No,

then the Channel acquisition process 1is enabled with the

15 channel input to the Channel acquisition process being all

channels from the scan list 4000 and at step 3311 the

Monitor process in disabled. At the completion of step 3311
step 3100 is effected.

20 The present invention allows for receiving a
registration message 1009 comprising channel identification
data identifying one or more priority channels and timing
information 1050, 1060. The priorities of the channels
can be changed from their default category at time

25 dependent on the timing information 1050, 1060. Scanning
tl}é channels for channel acquisition, as illustrated in
Figs 20 to 22, in accordance with the priorities therefore
determines the most suitable channel that is then monitored
for messages until a more suitable channel is identified.

30
Advantageously, the present invention allows for
battery saving due to there being no need to scan for
channels with lower priorities. In addition to battery
saving the chance of the communication receiver 106
35 receiving valid messages are improved. Accordingly, the

invention offers benefits when used in a system using



gen%rated as well. The audible alert *signal is coupled by 20 the

controller 1116 to an alert driver 1134 which is used to drive an
audi bl e alerting device, such as a speaker or a transducer 1136. The
user can override the alert signal generation through the use of user

i nput controls 1138 in a manner well known in the art. 25

Fol | ow ng the detection of an address assocjated with the data

comuni cation receiver, the nessage informatron is coupled to the input
of data decoder e eﬂg?d i to
preferably a Bc8£§%%2 Cl | EBgQES?%rﬁg%quF?% ogggggégge éﬁ%Jgﬁggézueﬁ#p
di-spl ay. The @areastored nessage information can be recalled by the user
using the user input controls 1138 whereupon the controller 1116

recovers the message_jnfornmation . from nenor rovides the ssage
information to a dis JISROTiRg B¥O 5y Ib?‘%%eﬁt a‘flg D a¥ ElFEpIr%P‘“
1142, such aS armflf@@td'ingl ayone channel can block reception of another28

| 2ccordance d-H3 B 8564 e FO Migedon' Ue D88 Wayal t BAALH
vari ous channel sopfPeh pfdress rigdeati vers cawtr e@élf\*?@tandﬂeh@?cat%s Whethesr
those the 5 reggiy4atagas Qﬁentlﬁég'ﬁ.‘@é’éﬂ: t QrviaRrsyat emsut thaZi RehdhOShe
receiver is in range of an A+, A or B channel, messages are

10 transmitted and received in assigned frames as only a

single channel needs to be monitored. Accordingly, the

problem associated with a channel blocking reception of

another channel's data is reduced.

15 Although the invention has been described with
reference to a preferred embodiment it is to be understood
that the invention is not restricted to the embodiment
described herein. For example, protocols other than FLEXTM
can be wused to ‘transmit registration messages 1009.

20 Further, it will be apparent that controller 1116 allows
for multitasking of ©processes so that for example
monitoring of channels is executed as a foreground task
whereas scanning and monitoring of channels runs as a
background task.

25



channel' s, whether the proper signal has been identified on t hose
channel s (active or inactive), whether the signal recei ved on those
channel s is strong or weak, and whet her t he channel is a honme channel

or not. 10 FI G 18, is a flow chart describing the
synchroni zati on of the data conmuni cation receiver OT“Frcz 1T to'system

nmessages. At step 1802, when the d n
turned on, the controller 15 operation 111 | s init Fglmmm”m mal 1804
Power is peiadivgal |y applied to the receiver portronctto-erfabl’e *

receiving information present on the assigned RF channel. When data is
not detected-on the channel in a, predeterm ned time period, battery
saver operationiis r@s&ﬁ@ﬂunéFaE%%% rRFeIMRIE COMpREfiAdia i s detected on the

channel , at’ step 1806, memdfie SEBEIr @tiozahgon avor g1apal £ttt obfbe el
searching fo bi_t. s§nchronizatio§.at tep 1810. Vﬁen bgt . a
b Y 1813 PHE*RSX\oPh SHRPRELEI AT

synchroni zatT on 1dent}§1 Y aictad ek

begi ns at sttep ¥btzing Weén ldmst nommeonpléress edassignedor o i LIRS
detected, at stepntf8l4cath Jdransmission rate is identified as
descri bed above, at stg% 15%6 and because frame synchronization is
obtained, the tine (Tl1) to the start of the frame identification

code word is IdentlfbedfrequeﬁéyStéﬁhﬂHEBizéio for gene¥f€inghéa channel
non- conpl e S_not. detect ed,

ted,"A" 814, in catrng t he
o Conbl et g i6Ra L, EphrapPRdiie, £t e 1 57 A PLLBYLE 0F ARSIl
during transm sgecrivar c1rdeiEryncuuphmd it® uhdefmbquanmyteynthﬂqﬂzymenknﬂ
"A" bar" is 35 t € bar ' ot
detected at stepg%%?g&ﬁgna?ga?éﬁ at t w%%gl%e f% el ng¥g(%ﬂs%ﬂé of
said plurality o channels in response to the channel

signal;
15
a decoder coupled to said receiver circuitry for
decoding the selective call signals to generate selective
call messages;

20 a controller coupled to the memory and the decoder for
comparing the at least one address to address information
within the selective call messages to determine whether the
selective call messages are intended for the communication
receiver; |

25

wherein the controller further determines whether the
selective call messages are registration messages
comprising channel registration information intended for
the communication receiver and, if the selective call
30 messages are registration messages, stores the channel
registration information in the memory in association with

one of the plurality of channel identifiers; and

wherein the controller is coupled to the frequency

35 synthesizer and generates a channel synthesizing signal
corresponding to one of the plurality of channel
identifiers to supply to the freguency synthesizer and the



29 ° al so have been corrupted by a burst error during

transm ssion, battery saver operation is again resumecL at step 1808.
When the "A- bar” word is detect ed, at step

transmission rate is identified as 5 described abov J“EIQWU'@ IHHFZ
and because frane synchroni zation is obtained, W the
start of the frame identification code rd is |dent|f|ed at step :
1824. 10 At the appropri ate time,” decoding of the frane

i dentification yol 8 t frafBone1 ! ect,

IS not one assi gneg“l %ﬁé%é%%?nerrluln?g%a{leﬁgﬁ% @ﬁe ?ver eat ésat"%%h'

battery saving P@SP@§§ﬁeoth%ﬁef§'epthe qu@SOfan’élh‘FerﬁiM%@%&Yun@fl Qhﬁé’lnﬁixt
assigned frane iiglcheibeedd IRARIrMA%ed Wien tﬂéepdeeedectéraﬁﬁel D channel

corresponds to an ne D, at ste 828 th nessage
receptsPon fate egllsgr?gf‘og rgfto é?ﬁ‘ %?c%l[a%ﬁét Ehgy?ﬁ%ﬁgoﬂrzé:%

t he rress&gepﬂuaaﬂ;urtgsoﬁnchaﬂnel sidentti fiigdes .at st ep 1832 When bi t
synchroni zation is obtained, at step 1832, the "C'" word 20 <correlation
begins at step 1834. Wen the non- conpl enent ed "C'" word is detected,

at step 1836, fRane dyfemmuRigation receivenmsaiciedmedndnt Gdaim ke 1(111139}1612)
the start of thechpesadty a 'Qi@rﬂéﬁ'ﬁt'éﬁkérﬁtmeﬂbtébegr atop R 1&3B. the

receiver circuitry and the controller for providing the
10 controller a channel strength signal associated with the
one of the plurality of channels being received in response
to deterinining whether the receiver is receiving a signal
having a strength above a predetermined threshold, wherein
the controller generates a channel synthesizing signal
15 corresponding to one of the plurality of channel
identifiers to supply to the frequency synthesizer and the
frequency synthesizer generates the channel signal in
response thereto, the one of the plurality of channel
identifiers determined in response to the channel
20 registration information and the channel strength signal
associated with the one of the plurality of channel

identifiers.
3. A communication receiver comprising:
25 a controller;

a receiver means for both receiving messages and
scanning to detect transmitted channel frequencies; .

frequency generating means coupled to said controller
and said receiver means;

30 wherein said controller is adapted to control said
frequency generating means to thereby effect scanning of
channel frequencies by said receiver to determine a
channel frequency for monitoring messages, said- scanning
being dependent wupon priorities associated with said

35 channel frequencies, and wherein at least some of said
channel frequencies have a priority dependent upon one or



25° When t he non-conpl enented "C' word is not detected, at step
1836, indicating the-non-conpl enent ed "C' word may have been corrupted
by,a burst error dur|n t'ransm ssi on, determ nation rﬁfﬂﬁgﬁ—gFefhe+———-
t he conpl ement " %m ﬂm“" "ﬂt ﬂnt ed at step 1840. Whed M ke hAS BEEN
word is not 30 de 40, indicating that thel"C baREPLASER may
al so have been corrupted b a burst gyror during t ransm ssiom,
battery saver operation is again resumed, at step 1808. \Wen the

"C-bar" word 'Smgféefééiﬁve&“réﬂﬁﬁ%rat1oﬁ8ﬂ@ssé?é@fidéﬁﬁiﬁyQQgﬂ&Ibﬁangé of
obtained, and the time (T4) 35 tq the start the nessage information is

i dentified, at one ogtﬂﬁF%iﬁﬁid DKLOFRELSSpropriate time, nessage decodi ng

can _ I 30 begin at step 1844 in
a conventi ona nanne I t a S I i.0 the
art. rn é??ﬁ%émé%?ﬁon |%%%% ?% ed omﬁg%ﬁﬁg%lhgi %%f%ﬂbfa'S

dat a commni&atwberemesaﬂei coyeuigesdonsrecedtyest iatadapted sushsihat 2009.
At test step %Q&Qt d ke 6¥”§dfa|d%bnnéié6have §O0ASESE Br i thotHgter gl ne

i f a message and associ at ed address is received and, ches ,one of, the
addr ess patternghangeable by said one or more receive registration

messages.

10 5. A communication receiver as claimed in claim 3 or
claim 4, wherein said communication receiver is adapted to
change a priority of one or more channels at a
predetermined time. |

15 6. A communication receiver as claimed in any one of
claims 3 to 5, wherein said communication receiver is
adapted to allow a priority of a changed said one or more
channels to last for a predetermined time before returning
to an associated default priority.

20
7. A communication receiver as claimed in any one of
claims 3 to 6, wherein said communication receiver is
adapted to scan said channels in an order associated with
said priorities.

25
8. A communication receiver as claimed in any one of
claims 3 to 7, wherein said communication receiver has a
threshold level detection means for detecting if a received
channel strength is above a threshold level.

30 '

9. A communication receiver as claimed in any one of
claims 3 to 8, wherein said communication receiver is
adapted to control said frequency generating means to scan
channels of a higher priority than said channel frequency

35 for monitoring messages.
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assigned to the data communication receiver fromthe code 10 nenory 1122,

If a nessage and associated address is recei ved and mat ches one
of  the address patterns assigned to the data conmunic 1. elMer
test step 2011 i ﬂul lu test step 2011 a test ifs
determne if theS““l“!i“ mt‘ contains the registratig

identifier 1030 wiichk i dentifies the messag% as a registratio SSage
1009. If the nessage identifier 1030 identifies the nmessage as not

being a registngfion MEesSAdE for 009demt StLP 01dhARARS S esvdNaPmSSsags in
a conventi onal mgnner. At the conpl eti,on oOf steg 2015 test .at elg é’??lfg S
20 effected. communicatep yafRatdyAIRUndcatipRsTeeyefo1158RhE BRI

message i s det ejoiprdding kbheastegssoéfati on nmessage 1009 by exam ng t he
nmessage identifier 1030, then each nessage 25 contents 1020 of the nessage
are stored in nessage nenory 1150. At step 2022 the Registration Tinmer
is initialiZzed wiedeirtiagnad t rEgRStEaEjon0I@ssTHe ReiptisgMidoncCupeel | s

a gener al &l&&&%ﬁfi%%%ﬁowaa?thneadwﬁ't@%yﬁ%d bife COMRL MOME  pribhfryai t
time (TS) 1050 and the registration time (IR) 1060 30 and is -
i npl enented  iGhanngds tipipgr infqypatiors,e i npl enent ation of the

Regi stration Tiner in controller 1116 Is well known to those skilled in

the art. At the ompl.etion.of .step 2022.test st 0 Ls.ef
3l M H'G 20 ST FhiRriEhER 520 2x! 1aheP! BBneOof p8:8' LEGKEGYS
the Registifti et F reme Aepepsenst ep 2889 timing information;

scanning said channels in a accordance with said

priorities to determine a channel for receiving message;
15 monitoring said channel.

11. A method as claimed in claim.10, wherein said step of
scanning also includes the step of comparing channel
strengths against a threshold value.

20
12. A method as claimed in claim 10 or claim 11, wherein
the step of scanning is characterised by scanning channels

of a higher priority than said channel.

25 13. A communication receiver substantially as described
herein with reference to and as illustrated by the
accompanying drawings.

14. A method for identifying channels available to
30 communicate with a communication receiver substantially as
described herein with reference to and as illustrated by

the accompanying drawings.
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31° controller 1116 conducts a test to determne if the wait time
(TS) 1050 stored in a Registration Tinmer has expired. If the wait tine
(TS) 1050 in Registration Timer has expired test step 2082 is effected.
At test step 2082 the 5 controller 1116 conducts a test to determ ne

whet her the Regi stration Tinmer has expired due to the wait tinme (TS
1050 expiring or alternatively the registraggon tine (TR) 1060
expiring. If the wait tinme 1050 has expired then step 2084 is

effected. In step R%ﬁﬁf TROTTON AND C'ecANNGENG T “ﬂakbﬁi
Regi stration Timer wt tﬁe re%j[ﬁﬂli{'t%'i‘iﬂEs cpH‘ﬂe é&;%g%lﬁw an %E?re\ step
2086 is effected. In step 2086 e controlTer: en mar ks channel s

of relevant system channel identifier(s) 1040 fromthe stored '

registrationg message 1009 agpar b@rbfyTﬁﬁ-ﬁwgdg&§hﬂ@ the registration
15 - field 4011 (described | ater m?t reference to Fl 25). At t he

conpl etion of step 2086 step 2080 is effected. Alternatively, if
at test step 2082 the Registration Timer expired due to the
registration tine (TR) toffluRdcatikdnr i Agcéedr Stenpifinos ef f asdrtthol 1Air
step 2088, the riQhi At signhe hg rel evant stem channel s
identified by (1138h Pﬁ?e%“é) redgipdr ?%wﬁleﬁweir’% B el TGS
(unregi sterkdl) bpdursmariiimy t he rdsfiestty atronshieted 4@henard freqyencies.
appr opri ate therRei ObintuficdtiRiP GRRRAGES TRYST (P ledefuliicy eliHttesizer
priority. At the conpletion of step 2088 test ste ]
(1149) coupled to the controller (1116) and the receiver
(1104). The controller (1106) controls frequency
synthesizer (1149) to thereby effect scanning of channel
15 frequencies by the receiver (1104) to determine a suitable
channel freguency for receiving messages. The scanning is
dependent upon priorities associated with channel
frequencies, wherein at least some of the channel
frequencies have a priority dependent upon one or more
20 received registration messages identifying a change of one

or more of the priorities.
Fig. 11 accompanies this abstract.

25



2090 is effected. Test step 2090 tests for the existence of further

regi stration data franes 1020 in the stored regi stration nessage 1009.
If test step 2090 detects no further registration data frames 1020 need
processing then 30 step 2080 is effected. |If test step 2090 detects
nor e registration data frames 1020 to be processed step 2092 is
effected and the wait tinme (TS) 1050 for ti}ﬂforrespondi ng regi stration
data frame 1020 is used to initialize the Regi stration Tinmer. At the
conpl etion of step 2092 step 35 208Q.JS &ffB6IBRccccascnnnas
32 Referring to FIGs. 21 S I ‘
data communi cati oR iver 1 SCH i aa,
contai ned in both|canfel ne NI B @
channel s are cateqqgrizdd intg 4 5\ b
default categorigds<c per ent 'y e
speci fically, ix Jrilg. 24 There|i E§
conpri sing a/c | index 40 i fent _
channel identifi®&r partitioneH F anm ' 1Q
portion 4112 Tq onding to d:j“‘:;‘wiﬁﬁfi- Sl ton
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The ot her portion of scan list 4000 is a dynam c scan
correspondi ng to
n channel
conprises fields associated
a frequency

4113
stored i

ar e:

channel i ndex 15

menory 1151.

identifiers
Further, scan |list 4000 al so
wi th each channe

i dentifier 4002; a system channel

list portion
n+l to n+m

i ndex 4001, these fields
identifier 4003

whi ch corresponds to system channel i dentifier 1040 of 20
registration nessage 1009; honme identifier 4004 that identifies
whet her or not the agsaciated usuaRvy7 in a reception range
of receiver 106 and gld is a logic 1; and an al ways
transmtted field 400 &gpo Whether or not paged
nessages are 25 trd q Or associ at ed channel for reception by
recei ver 106{ when true this @gjeld is a logic 1. In Fig 25
there is illpustrated a statusXabl e 4006 stored in channel nmenory 1151.
Status tabl e[ 4006 30 ' S aﬁﬁgl I ndex 4001 and the follow ng
fields: a valid cha ¥Q07 for indicating whether or not
system channgl identijA aNsysten1channeI i dentifier
transmitted by a recSved BRQMEST (. contained jn an SSID or
NID field of [the FLEX] & RES#HVEDG 35 a signal strength¥field 4008

whi ch indicates a relativ® ei ved signal strength ga e—ad4oci at ed
channel ; and|a

e 304

REQUEST

PAGER ADDRESS (ADDR),
TIME START (TS),

TIME REGISTERED (TR),

AND SYSTEM (SYS)

REQUESTED
INFORMATION
RECEIVED?

308

STORE PAGER ADDRESS
WITH TS, TR, AND SYS
IN REGISTRATION MEMORY
_ WITHOUT OVERWRITING
ENTRY HAVING
TR + TS > REAL TIME

310

SEND REGISTRATION INFO
TO OTHER SYSTEM ALONG
WITH ID OF SYSTEM

/312

SELECTIVE
CALL INFO
RECEIVED?

REGISTRATION
INFO FROM OTHER
SYSTEM?

316

STORE PAGER ADDRESS
WITH TS, TR, AND SYS
IN REGISTRATION MEMORY
WITHOUT OVERWRITING
ENTRY HAVING

TR + TS > REAL TIME

—~318

COMPOSE SELECTIVE /
CALL MESSAGE

ASSIGNED
FRAME BEING -
TRANSMITTED?

7 STORE SELECTIVE CALL
MESSAGE IN ACTIVE
PAGE FILE

Y -3

SELECTIVE CALL
MESSAGE ROUTINE

FIG. 3



33 registration field 4011 which indicates whether or not the

associ ated channel is registered and when true this field iIs alogic 1.
5 Before describing FIG 21 to 23 in detail the fol |l owing
terns are defined: 1) NMonitor or Mnitoring Process conprises:

a) sanpling one or nore channels in the scan |ist 4000 10 for
paged information in assigned frames in which the receiver

106 expects to receive paged i nformati on; b)
updating data in channel signal strength field 4008; and 15

c) updating data in valid channel field 4007. The
controller 1116 of - data connuméﬁyi(n1 3717 receiver 106 controls the
processi ng of the Mnitor nrocess with respect to FIGs: 21, 22, and

23. The 20
contained in

Moni g{
process speC|f'es Eﬁou

abled and disabled by steps
apnel T nput to the Moni t or

FI Gs. 21, 22, y {he Channel i ng ' he Moni t or
process. The 25 Moni t r proces en i sabled w | [
channel s. /’éhéM1
DETERMINE FRAME FOR
SELECTIVE CALL MESSAGE
) 404
COMPOSE SELECTIVE

CALL MESSAGE

IS TIME
NDICATED BY REA!
TIME CLOCK > TS IN
REGISTRATION

/'406

STORE EACH MESSAGE INTO
ACTIVE PAGE FILE

NDICATED BY REA
TIMECLOCK>TS + TR

ASSIGNED
FRAME BEING
JRANSMITTED?

FORWARD SELECTIVE CALL

410 INFO TO SYSTEM INDICATED IN
STORE SELECTIVE CALL REGISTRATION MEMORY
MESSAGES IN THE ACTIVE
PAGE FILE

FIG. 4 ' RETURN '



2) © Channel acquisition Process conprises: a) updating data in

channel signal strength field 30 4008; and . b) updating
data in valid channel field 4007. The controller 1116 of
data conmmuni cation recei ver 106 controls the processing of the
Channel 35 acqui sition process with respect to FIGs. 21, 22, and
23. The Channel acquisition process is enabled and
34 di sabl ed by steps contained in FIGs. 21, 22, and 23.
The Channel input to the Channel acquisition process specifies
whi ch channels should be sanpled for acqui sition. The steps in
FIGs. 21, 22, anfd 23/ || 5. specify the annel input to the Channel
acqui sition rocess. The steps in FIGs. 20, 21, and 22 will specify
t he Channel in f he Chanj qui sition process. The Channe
acqui sition prog¢ess Jhen dikaale@a 111 stop acquiring all channels.
10 g?bte for |thay FUEX[err] protocol the channe
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acqﬁisition process would be effected i-n frames O to 3 for channels

with SSID or frames 0 to 7 for channels with NID when the data
comruni cation receiver 106 is 15 synchroni zed to the received signal
3) Channel default priorities in priority order are: a) priority A
i n which channel s have a hone field 4004 . 1s set to logic 1 and
the always transmtted field 20 4005 is set to logic 1; b)
priority B in which channels have a honme field 4004 is set to
logic O and the always transmtted field - 4005 is set to logic 1
25 c) priority Cin which channel g/pave the al ways

transmtted field 4005 is set to logic O. 4) Priority A+ channels:
30 is the highest priority which identifies a channel that is

conmuni cati on
annels that are
r(s) 1040 of a received
ceived registration
ority channel in t he

ED

desired to be registered and used by t?z* a
receiver 106. Priority A+ channels are
identified by system channel i
regi stration nessage 35 1009. Thes,
message 1009 identifies a defau

-

REGIST

T
TR

1060

WAIT
TIME (TS)

1020

CHANNEL
FREQ

FIG. 10

REGISTRATION | SYSTEM
MESSAGE ID

1010
-\\\

ADDRESS

1009



35 preprogranmed scan list portion 4112, this channel is

gi ven an upgraded priority of A+ which sets the correspondi ng
registration field 4011 to a logic 1 for atinme after wait tine
(TS) 1050 and length of time 5 (TR) 1060 associ ated with nessage
1009. However, a received regi strati on nessage 1009 may al so

I ncl ude a system channel identifier(s) 1040 that is identifying a
channel (s) that is not in preprogramed scan |i st portion 4112 and
is therefore stored in dynam c scan 10 6/17 st portion 4113.

In view of the above definitions, and referring to FIGs. 21 ®™~§ 23,
step 3100 the data communi Mon recei ver 106 det-erm nes, bﬁcagni
1149 and receiver 11048|if there ape an
alid 4007. FurfMfer, in S
speci fication, strong wi th channel s neans C ne
detected by communi catign di @er 1064 hat Ijve a 7 recegved ™ignal
strength greater than— a &pr ecpss &0 threshol d xalue. =

step 3100 a strong valid 4Q et N el hegﬁ% gi
t he Channel acquisition p 9%%' §li salj ed af p B t
Moni tor process is enabl efi< '

strong A+ channel s

process being the strg 71 &Hadgha wﬁ1§ &gt cha E
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idéntifier nunber 4001 in the scan list 4000. However, if step 3100
does not detect a strong valid 4007 A+ channel then at step 3101 a test
is conducted to determine if only 30 one single weak valid 4007 A+ channel
is detected. In this regard, and in this specification, weak when
associ at ed wi th channel s neans channel s detected by conmuni cation
receiver 106 that have a signal strength | ess than the pr edefi ned
threshold value. If only one weak valid 4007 A+ 35 channel is detected then
at step 3201 the Channel acqui sition Prfﬁess is enabled with the
channel input to / 36 t he
Channel acquisition procestXbeing all other A+ channels in the scan
i st 4000 and then2gX sSY¥MBOLL REGOMEREDr process is enabled with the
channel input to the Mni pK POAEAS being the weak valid 4007 A+
channel detected inf 5 steg 3101. Atjthe conpletion of step 3301 step 3100
IS effected___J___...J.LL_sten BlOl sresults. Ln-a,No,,.t.he.n. at step 3102
a test is dondugted to |determinelif two or nprdé20Rak val i ds4007 A+ 10
channel s are detectpd. If tjwo or norf Ak val il d 400 A+r1206:l‘1annel s are
detected then gt stgp 3202 |t he Chann‘nll PEAK LEVEL > Hi

‘ + DETECTOR .
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+ | CLOCK RATE ‘ AVG

¢ | sELECTOR :

[} i

‘ \_ _ y

: 1214 VALLEY LEVEL ! o

: ™ DETECTOR oz ;

y 1204 L
CENTER —
SAMPLE FIG. I2

‘ 1340\ :
/ 1310 ‘
[ [
[

DATA ——v—o—>: | e MsB
HlI ——F—> :
y ‘
/ [
[} /
; 1320 oL f
‘ SYMB ‘
A Sa DECODER ;
AVG ———» /
y '
[ ’
[ /
: 1330 ;

, .

i /

’ ¢ | SB
LO —r——> :
/ /
¢ [
[} #
A S S :

Ca110

FIG. 13



acqui sition process is enabled with the channel input to t he Channel
acqui sition process being all other A+ channels in scan list 4000 and
then at step 3302 the Monitor process 15 is enabled with the channel input
to the Monitor process bei ng the strongest valid 4007 A+ channel
channel detected in step 3102. In this regard and for the remai nder of
this specification strongest refers to a channel with the | ar gest
recei ved signal strength. 20 If at step 3102 it is determ ned that
there are no weak valid 4007 A+ channels then there are no valid 4007
regi stration channels A+ avail able and tIi@ffef ore test step 3103 is
effected. Step 3103 determines if there are any 25 strong valid 4007 A
channels. If at step 3103 a strong valid 4007 A channel is detected, at
step 3203 the Channel acqui sition process is enabled with the channel
input to t he Channel acquisition process being all other A+ channels
in the scan list 4000 and at step 3303 the anitoH1qr cess 30 is enabled
with the channel input_to the Monitor process__¢_ -bet 19 the sfrong. valid,

i - -—— Ty P g g M R

4007 A channel wth tpe11 st channeli4ggeqtifier nunber 4001 detected

in step 3103, vers ldoeq™TTOT_detecr]a strong vali go7
A chanrﬁtﬁogygﬁw p 332X RATAst i|s cdnRATAEDEE {ifl er nine—E 1454
one single wedATAIlid défe

Op TOXESRSAMPBLERs cDETECTORI

-

/ ’
valid 4007 A channel &s #ﬁ_ - ’
/ ’
; 1420~ 1440 ~ /
. f
‘ 32X RATE .
1600/3200 — 7 op| EcTOR [ ] DIVIDE BY 16/32 ;
: /
S S 3 l ,,,,,,, If ............... :
l 1X 2X
64X CLOCK ~ BWC SYMBOL SYMBOL
CLK CLK
111 LISB MSB
F e 1=
- INPUT DATA '
[ SELECTOR ;
' 1520
: ‘ * 4 ;
: PARALLEL TO i SERIAL DATA
) _ SERIAL CONVERTER |~ ! OUTPUT
: f 1510
. CLOCK RATE :
2L/l : SELECTOR '
1X 2X
SYMBOL SYMBOL
CLK CLK

- FIG. 15



37 step 3
channel i nput
A channel s in
is enabled wt
4007 weak A
3304 step 3100

at step 3105 a test 10 is conducted to determne if two or
channel s are detected.

4007 A
channel are de
is enabled wt
bei ng all othe
3305 the Monit
Moni t or pr

204 the Channel acquisition process is enabled with t he
to the Channel acquisition process being all other A+ and
the scan list 4000 and at step 3304 the Monitor process
h the channel 5 input to the Monitor process being the valid
channel detected in step 3104. At the conpletion of step
is effected. If step 3104 results in a No, then
nore weak valid

If two or nore weak valid 4007 A
r A+ and A 15 channels in the scan Ii 4000 and at step
or process is enabled with the

tected then at step 3205 t h®/Ifannel acqui sition process
ocess being the strongest valid 400

h the channel input to t he Channel gui sition process
A DU U S
A COBEMEMERYCt ed
t _the conpletion of step 3305 step{ 3100 is ef fect .

in step 3105 20
If at step HIDARY is determined that there are nd o Vo U7 A
channel s the®PARre are no valid 4007 A cHaifiens
therefore tesf step 3106 is effected. Ste t here
are any strong| 25 valid 4007 é%%%gels. If at st} d
4007 B ohafinel” “is" det etred “"tienf "ot~ 512”3206 It he ChappaNSs
acqui sition!prpcessfTs ena f& € channél iqRut to t he Charpel
acquisition:pr bei ng al é&%? A+ and A ’ hannel s in the scarf | i st
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process being then the strong valid 4007 -B channel with the | owest
channel identifier nunber 4001 detected in step 3106 However, if step
3106 does not detect a strong valid 4007 B channel then at step 3107 a
test is conducted to deternmine 35 if only one weak valid 4007 B channel is
detected. If a weak valid 4007 B channel i@,ﬁ;tected then at step 3207
t he é Channel acquisition

process is enabled with the channel i nput to the Channel acquisition
process being all other A+, Al8 q ' scan |ist 4000 and
t hen at step 3307 the Monitor pr RNCH E EFP()Nhh the channel 5

I nput to the Monitor process being the weak vaWNid 4007 B channel
detected in step 3107. At the con}f0ét oo 3¥7 step 3100 is

ef f ect ed. If step 3107 res | ‘ hell at step 3108 a test
10 is conducted | de ' | .u val1d 4007 B channel
are detected. |If gheenel s are detected

then at step 3208|the Ch
channel input to

and B 15 channel b ?%ﬁ@ﬁ? :

CHANNEL SCAN
AND BATTERY
SAVE ROUTINE

eSS i s enabled with the
geing all other A+, A
Step 3308 the
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Monitor process is enabled with the channel input to the Moni t or
process being the strongest valid 4007 B channel detected in step 3108.
At .the conpletion of step 3308 step- 3100 is effected. 20 I f at
step 3108 it is determ ned that there are no weak valid 4007 B channel s
then there are no valid 4007 B channel s available and therefore

test step 3109 is effected. Step 3109 determines if there is only
one valid 25 4007 C channel. |If at step 3109 only one valid 4007 C
channel is detected, at step 3209 the Chabf¥f acquisition process is
enabled with the channel input to the Channel acqui sition process being
all channels of priorities A+, A, B and Cin the scan list 4000 and
then at step 3309 the 30 Mnitor process is enabled with the channel input
to the Moni t or process being the valid C channel detected in step

3109. At the conpletion of step 3309 step 3100 is effected. However, if
step 3109 does not detect only one C channel then at step 3110 a test
is conducted to deternmine if more 35 than one valid 4007 C channel has &
been detected. If nore than one valid 4007 C channel has been detecte

t hen at 39 step 3210 the &

Channel acquisition process is enabled with 2

2022
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t he channel input to the Channel acqui-sition process being al I channel
fromall priorities A+, A, B and C from scan
3310 3309 the Monitor process is 5 enabled with the channel input to the
Moni t or process being all the valid 4007 C channels detected in step
3110. At the conpletion of step 3310 step 3100 is effected. Wen
nmonitoring at step 3310 a frane offsettiruygé?ﬁwnque can be used- as
described in the FLEX[ err] protocol and in patent. 10 No. US 4914649,
therefore allowing the nonitoring of mul ti channel s during a
FLEXTM cycl e. If step 3110 r Its in a

No, then the Channel acquisition process is enahled with the 15
channel input to the Channel acquisition process bei\ng all channel s
fromthe scan list 4000 and at step 3311 the =hOor process in
di sabl ed. At the conpletion of step 3311 step ef fect ed.
The present invention allows for receiving regi stration
nmessage 1009 conprising channel identification dentifyi ng one or
nore priority channels and tim ng i nformation Q60 The
priorities of the channels can be changed fron defaul t categ
at tine 25 dependent on the timng information 10 0. Scanning
t he channel s for channel acquisition,o@s illustrat Figs 20 to
in accordance with the priorities thegefore ds s the nost

sui tabl e channel that is then nonitored for me until a nore
suitabl e channel is identified. 30 Advant agddusl y, the presen
invention allows for battery saving due to ther®e peing no need to
for channels with |ower prioritigs.\ In additiOr-}o battery
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15
t he sel ective

cal l

a decoder coupled to said receiver circuitry for
signals to generate sel ective

a controller coupled to the nmenory and the decoder for

further
regi stration
i nt ended for
messages

cal l

nessages,

decodi ng

20
conparing the at

plurality of channel

synt hesi zi ng
channel

| éast one address to address information within the sel ective cal
messages to determ ne whether the sel ective call nessages are intended
for the conmuni cation receiver; 25 15/17 wherein the controller
det erm nes whet her the sel ective call nessages are
nmes es conprising channel registration information
comunijcatron recer fer and, 1t the selective call 30
are registrationjmessages, stlores the channel
regi stration informtion—t+attejmenorpy i. asgoci atfrom wrtt one o1 (jhe
i dgntdef) erg; an ewein gthe contrgller|is
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42 frequency synthesi zer generates the channel signal in response
thereto, the one of the plurality of channel identifiers determ ned
in response to the channel regi stration information associ at ed
with the one of the 5 plurality of channel identifiers. 2. A
conmmuni cation receiver as claimed in Caim21 further conprising a
signal strength detector coupled to the receiver circuitry and the
controller for providing the 10 controller a channel strength signal
associated with the one of the plurikki§,of channel s being received in
response to determ ning whether the iver is receiving a4ﬁbgna
havi ng a strength above a predeterm ned threshold, wherein -5 he
controller generates a channel synthesizing signal 15 correspbnding to

one of the plurality of channel identifiers to supgfy to the
frequency synt hesi zer and the frequency synthesi zer gentrates the
channel signal in response thereto, the one of the plurality of channel
identifiers determ ned in response to the channel 20 registration
information and the channel strength signal associated with the one of
the plurality of channel i denfq 1er 54007 46308 A 4@1runi cation
recei ver conprising: 25 con a recei ver neans for
bot h receiving nessages and scan _ng to ﬁétec ransnmitted channel
f requenci es; i &f!?gﬁ'@ gen¥alid i n§ Signak cﬁqgl@tmtmi said controller
' ' index

and sai d receiver neans Channel |Strength

1

2

3

4

5

6

n

n+ 1

n+2

n+m

FIG. 25



30 wherein said controller is adapted to control said frequency

generating neans to thereby effect scanni ng of channel frequencies by
sgid receiver to determine a channel frequency for nonitoring nessages,
sai d scanni ng bei ng dependent upon priorities associated with said 35
channel frequencies, and wherein at |least sone of said channel
frequencies have a priority dependent upon one or nor e
received regi strati on nessages identifying a change of one or nor e
said priorities. 4, A commruni cation receiver as clainmed in claim
3, wherein said 5 comuni cation receiver is adapted such that at | east
sone of said channel s have a default priority that is change#fQG0 by
said one or nore - received registrati on nmessages. 5. A
communi cation receiver as clained in cf@/#73 or claim4, 10 whefein said
communi cation receiver is adapted to change a priority of ne or nore
channel s at a predeterm ned tine. 6. A communi cation receiver as
claimed in any one of claims 3 to 5, wherein said conmuni cation
receiver is adapted to allow a changed
4001 4002 4003 4004 y 4005
C hannell  Freq. ID(S) Home Always

index - [transmitted

1 \

2

3 .

4 ' ? 4112

5

6

n

n+ 1

n+2 4113

n+m
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15. “ priority of said one or nore channels to last for a predeterm n(éééfﬂff’rsrezpa
before returning to an associ ated default priority. 7. A

conmuni cation receiver as clained in any one of clains 3 to 6,

wherein said conmuni cation receiver is adaptfd to scan said channels 20 in

an order associated with said priorities. 8. A conmmuni cati on
receiver as clainmed in any one of clains 3 to 7, wherein said
comuni cation receiver has a threshold | evel detection means of

detecting if a received channel strength is above a threshold 25 |evel.
9. A communi cati on r dksziordingde anbthieradpect efithisdneemtiorcthareris Brovided) a
wherein said conmuni cation,.receiver is adapted to control said

frequency gener at (GO§REAIGANIOR recelYer GOMPISING:of a hi gher priority than 30

sai d channel frequency { géntidileirt Or i ng messages.
REPLACENVENT SHEET ' 10. A nethod for identifying channels
avai | abl e to ddmmuni cateeregeiver means far bothmeceivdng messages and scanningrtet hod

conprising the st %Oe?eé)tftl:'ansmitted channel frequencies;
frequency generating means coupled to said controller and said
receiver means;
wherein said controller is adapted to control said frequency
10  generating means to thereby effect scanning of channe! frequencies by
said receiver to determine a channel frequency for monitoring
messages, said séanning being dependent upon priorities associated
with said channel frequencies, and wherein at least some of said
channel frequencies have a priority dependent upon one or more
15  received registration messages identifying a change of one or more
said priorities.

Suitably, said communication receiver may be adapted such that
at least some of said channels have a default priority that is changeable
20 by said one or more received registration messages.

Suitably, said communication receiver may be adapted to
change a priority of one or more channels at a predetermined time.
Suitably, said communication receiver may be adapted to allow a

25 changed priority of said one or more channels to last for a
predetermined time before retuming to an associated default priority.

Preferably, said communication receiver can be adapted to scan
said channels in an order associated with said priorities.
30

REPLACEMENT SHEETS SGM i
™ Description : paged .X. to paged .. REPLACEMENT SHEET
¥ Claim(s) :paged.® to paged A&
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r&ceiving a registration message conprising channel 5 i dentification

data identifying one or nore priority channels and tim'ng

i hf or mati on; changing priorities of at

channels at a tine dependent on said t ém ng i nf or ﬂ'lm ﬂ-ﬁml”mr"l“l
scanni ng said channels in a accordance wi t h4 d priori

determ ne a channel for receiving nessage; m)nl tor| ng sal d
channel . 15 e step
of scanni ng niﬁ}rgorecﬁ%ﬁ&gglsfrﬁggémépg%gpb%é%rﬁwqhé%ﬂ{[g# df 'gt hs
agai nst a t meresdid pY@hti@s 20 12. A nethod as cl a| rred in claim
10 or claim 11, wherein the step of scanning is characterised by
scanni ng channels of a higher priority than sai d channel .

REPLACEMENT SHEET 4 A communication receiver as claimed in claim 3, wherein said

5  communication receiver is adapted such that at least some of said
channels have a default priority that is changeable by said one or more
received registration messages.

5. A communication receiver as claimed in claim 3 or claim 4,
10  wherein said communication receiver is adapted to change a priority of
one or more channels at a predetermined time.

6. A communication receiver as claimed in any one of claims 3 to 5,
wherein said communication receiver is adapted to allow a changed

15  priority of said one or more channels to last for a predetermined time
before returning to an associated default priority.

7. A communication receiver as claimed in any one of claims 3 to 6,
wherein said communication receiver is adapted to scan said channels
20 in an order associated with said priorities.

8. A communication receiver as claimed in any one of claims 3 to 7,

wherein said communication receiver has a threshold level detection

means of detectfng ifa recéived channel strength is above a threshold
25 level. '

9. A communication receiver as claimed in any one of claims 3 to 8,

wherein said communication receiver is adapted to control said

frequency generating means to scan channels of a higher priority than
30 said channel frequency for monitoring messages.
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10

15

20

PR 1111

10. A method for identifying channels available to communicate with
a communication receiver, said method comprising the steps of:

receiving a registration message comprising channel
identification data identifying one or more priority channels and timing
information;

changing priorities of at least some of said channels at a time
dependent on said timing information;

scanning said channels in a accordance with said priorities to
determine a channel for receiving message,

monitoring said channel.

11. A method as claimed in claim 10, wherein said step of scanning
also includes the step of comparing channel strengths against a
threshold value.

12. A method as claimed in claim 10 or claim 11, wherein the step of
scanning is characterised by scanning channels of a higher priority than
said channel.
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