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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARL

TIME WARNER CABLE INC.,, )
Plaintiff, ;

V. ; C.A. No.
GPNE CORP,, ;
Defendant. )

COMPLAINT FOR DECLARATORY JUDGMENT

Plaintiff, Time Warner Cable Inc. (*“TWC”) files this complaint against defendant GPNE
Corp. (“GPNE”) and alleges as follows:

THE PARTIES

1. TWC is a Delaware corporation having its principal place of business at
290 Harbor Drive, Stamford, CT 06902, TWC owns and operates cable systems.

2. Upon information and belief, GPNE is a Delaware corporation having its
principal place of business at 2556 Lemon road, B101 Honolulu, Hawaii 96815. GPNL, upon
information and belief, is the owner of U.S. Patent No. 6,282,406 (“the *406 Patent™) entitled
“Paging Method and Apparatus,” which issued August 28, 2001. A copy of the *406 Patent is
attached hereto.

JURISDICTION AND VENUE

3. This Court has jurisdiction over the subject matter of this action pursuant
to 28 U.S.C. §§ 1331 and 1338(a), in that it involves substantial claims arising under the United

States Patent Act, 35 US.C. § | et. seq.
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4. This Court may declare the rights and other legal relations of the parties
pursuant to 28 U.S.C. §§ 2201 and 2202 because there is a case of actual controversy within the
Court’s jurisdiction to provide a declaratory judgment that the *406 Patent is invalid and not
infringed.

5. Personal jurisdiction exists over GPNE because, infer alia, GPNE is
incorporated within this district.

6. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391 and 1400(b).

THE PRESENCE OF AN ACTUAL CONTROVERSY

7. On January 31, 2007, GPNE filed an action in the United States District
Court for the Eastern District of Texas, Tyler Division (Case No. 6:07cv60), against Time
Warner Inc. (“TWI”) and cable operators Comcast Cable Communications, LLC and Charter
Communications, Inc. asserting that these entities manufacture, use and sell products that
infringe at least claim 1 of the 406 Patent, including DOCSIS certified cable modems. TWI
does not manufacture, use or sell cable modems.

8. TWI is an about 84% owner of TWC and Adelphia Communications
Corporation owns the remainder. TWI, other than through this ownership of TWC, does not own
or operate cable systems.

0. Based on the above, an actual controversy exists between TWC and GPNE
with respect to the *406 Patent. TWC reasonably believes that GPNE is intending to impact the
business activities of TWC in operating cable systems that provide service to cable modem users.

COUNT 1
DECLARATORY JUDGMENT OF INVALIDITY

10.  The allepations of paragraphs 1 to 9 are incorporated by reference as if

fully set forth herein.

2

3111531_1 DOC
RLFi-311133i-1



Case 1:07-cv-00067-MPT Document 1 Filed 02/02/07 Page 3 of 29 PagelD #: 4

1L Each of the claims of the 406 Patent is invalid for failure to satisfy the
provisions of one or more sections of 101, 102, 103, 112, 115 and 116 of Title 35 of the United
States Code.

COUNT II
DECLARATORY JUDGMENT OF NONINFRINGEMENT

12.  The allegations of paragraphs I to 9 are incorporated by reference as if
fully set forth herein.

13,  TWC has not directly infringed, contributed to the infringement, or
actively induced infringement of any claim of the '406 Patent, nor has it otherwise committed
any acts of infringement on any rights of GPNE.

WHEREFORE, plaintiff TWC prays that:

a. The Court declare invalid each of the claims of the 406 Patent;

b. The Court declare that TWC has not directly infringed, contributed
to the infringement, or actively induced infringement of any claim of the ‘406 Patent, nor
has it otherwise committed any acts of infringement on any rights of GPNE;

c. The Court issue an injunction against GPNE and its affiliates,
subsidiaries, assigns, employees, agents or anyone acting in privity or concert with GPNE
from charging infringement or instituting any legal action for infringement of the *406
Patent against TWC or anyone acting in privity with TWC, including the divisions,
successors, assigns, agents, suppliers, manufacturers, contractors and customers of TWC;

d. TWC be awarded its costs in this action;

e. TWC be awarded its attorneys fees pursuant to 35 U.S.C. § 285;

and

3111531_1 DOC 3
RLFI-3111531-]



Case 1:07-cv-00067-MPT Document1 Filed 02/02/07 Page 4 of 29 PagelD #: 5

f. TWC be awarded such other and further relief as this Court deems
is just and proper.

Date: February 2, 2007

Fréderick L. Cottrell, III (#2555)
cottrell@rlf.com
Jeffrey L. Moyer (#3309)
moyer@rlf.com
Jameson A. L. Tweedie (#4927)
tweedie@rlf.com
RICHARDS, LAYTON & FINGER, P.A.
One Rodney Square
Wilmington, DE 19899
302-651-7700

Attorneys for Plaintiff

Of Counsel:

David S. Benyacar

Daniel .. Reisner

KAYE SCHOLER LLP

425 Park Avenue

New York, New York, 10022-3598
(212) 836-8000
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PAGING METHOD AND APPARATUS

This is a continuation of application Ser No 08/204,573,
filed Jun 24, 1994, now U S Pat. No. 5,542,115, issued Jul
30, 1996, entitled “PAGING METHOD AND
APPARATUS”, naming Wong ct al as invenlors

RELATED APPLICATION DATA

The present application alse selates w a number of
commonly assigned, copending US  patent applications,
including U 8 patent application Ser No. 08/60%,976, filed
on Feb 29, 1996, now 1 §. Pal. No 5,689,807, issued Nov
18, 1997, cntitled “PAGING METHOD AND
APPARATUS", naming Wong ¢! al as inventors; U.S
patent application Scr No. 08/608,629, filed on Feb 29,
1996, now U S Pal. No 5,729,827, issued Mar 17, 1998
entitled “PAGER WITH STATION SWITCH REQUEST",
naming Wong et al. as inventors; U S patent application Ser
No 08/609,978, filed on Feb, 26, 1996, now U 8. Pat No.
5,613,212, issued Mar 18, 1997 enmitled “PAGING
METHOD AND APPARATUS”, naming Wong ct al as
inventors, and U S patent application Ser. No. $9/259,417,
fited on Dee. 9, 1997, entitled “PAGING METHOD AND
APPARATUS”, naming Wong et al as inventors Each of
the disclosures of these xpplications is incorporated herein
by reference in its entirety for all purposes

BACKGROUND

1 Tield of Iavention

This invention pertains to communications paging, and
pasticularly to two-way paging method and apparatus

2. Related Art and Other Considerations

Over the last several decades, pagers have proven (o be
importanl communication devices for contacting remotely
situated personnel Whereas primitive papers provided pri-
marily only a tonal and/or vibratory output, more modern
pagers have enhanced oulput capabilities such as message-
bearing alphanumeric displays

Paging systems have historically been one-way systems
That is, the user receives a paging message from a central
terminal but has no way of responding (o that message with
the paper Prior art attempts to provide two-way communi-
cation capabilities for a pager have included effors 10
connect the pager o a telephone (¢ g, to a mobile radio
telephone). See, for example, U S Pat. No RE 33417 i0
Bhagat et al (which combines an entire radio pager and
radiotelephone linked through an automatic disler) and U S
Pat No 5,117449 1o Mewoka, ¢t af (which purports to
combine paging and celiular radiotclephone functions in a
singie unit)

Some pagers have the capability of providing an acknowl-
edgment or response 1o 4 paging signal In some such
“ack-back™ systems, a user operates a reply input device
(c.g, a toggle switch, pushbuston switch, or keyboard) when
paged Typically such ack-back systems involve a complex
acknowledgement transmission scheme, involving numer-
ous [requencies or [requency sub-bands. Haad-of ol the
pager, as the pager travels between diflering geographic
repions or “cells” served by differing central stations,
becomes 1echnically cumbersome when multitudinous fre-
quencies are involved

SUMMARY

A two-way paging system ulilizes four focal frequencies
[or transmissions between pager units and a central control

30

ER)

44

60

65

2

station. A first focal frequency carries a local clock; a second
local frequency carries communications packets from the
ceniral control station to paging units; a third local fre-
quency carries communication packels from the pager units
1o the central control station; ard a fourth local frequency
carrics a status or request signal from the paging units to the
cenira] control station. Trassmissions on the founh local
frequency are in accordance with 2 time divided slot allo-
cation among pager units accessing the ceniral control
station.

For s two-way puging system haviag a plurality of ceatral
control stations servicing a correspondiag plurality of cells,
a iolal of cight frequencies are utilized within any one celb
Four of the wilized [requencies are the local frequencies,
{which may differ from cell 1o ceil), and four of the wiilized
[requencies are Jower power common frequencies or switch-
ing freguencies which are used to switch or hand-ofl & pager
uait traveling from one cell to another

BRIEF DESCRIPTION OF THE DRAWINGS

The foregeing and other objects, features, and advantages
of the invention will be apparent from the following more
particular description of preferred cmbodiments as ilius-
trated in the accompanying drawings in which reference
characters refer to the same parts throughout the various
views The drawings are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention

FIG 1 is & schematic view of a ceniral control station
included in a paging system of za cmbodiment of the
invention

FIG 2 is a schematic view of a pager usnit included in a
paging system for use with the central control station of FIG
1

FIG 3 is a flowchan depicting steps excouted by the
central control statien of FIG 1.

FI1G. 4 is a flowchart depicting steps executed by the pager
unit of FIG 2 when in a trassmit mode

FIG. 51y a llowehars depicting steps executed by the puger
unit of FIG. 2 when in a receive mode

FIG 6 s & Uming disgram reflecting communications
between the central contrel station of FIG. 1 and the pager
uni{ of FIG 2

FIG 7 is a schematic view of a central control station
included in a paging system of a second embodiment of the
investion

FIG 8 is a schematic view of a pager unit incloded in a
paging system for use with the central control station of FIG

FIG 9 is a hybrid schematic view ead timing diagram for
representing switching operations fur the paging system of
the second embodiment of the invention

FIG 10 is s flowchart depicting steps executed by the
pager unit of FIG 8 in connection with a channel switching
operation

FH3 11 is a flowchan depicting steps execuled by the
central controf station of F1G 7 in conaection with a channel
switching operation

FIG 12 is a schematic view of & formal of & communi-
cations packet utifized with embodiments of the invention

FIG. 13 is a schematic view illustrating a time divided slot
allocation techaique according lo the invention

DETAILED DESCRIPTION OF THE DRAWINGS

TIG 1 shows a central control station 20 according 1o a
first embodiment of the invention; FIG 2 shows a paging
unit 22 suitable [or use with central control station 20
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As shown in FIG 1, central control siation 20 includes
central computer 30; transmitter 32; receiver 34; and com-
puterized telephone answering system 36 Framsmitier 32
transmits, via transmilling antenna 42, two local
{frequencics, samely {requency {, asd frequeacy £, Receiver
34 is conaccted to receiver antenna 44 for reception of two
local frequencics, namely frequency {5 and frequency f.
Computerized telephone answering system 36 is conrected
to a baak of telephones 48

Central computer 30 of central control station 20 com-
prises a conventionut computer equipped with typical com-
ponerts including a CPU 50; 1O interface 52; and memory
54. Although shown only generally in FIG 1, it should be
understood that memory 54 includes & pumber of unillus-
trated memory devices, including (for example) a hard disk
drive, RAM, and ROM FIG 1 shows that memory 54 has
stored therein (among other things) a pager registration file
55 and a pager directary file 56. Pager files 55 and 56 are
typicaily stored or a hard disk drive of central computer 30,
ansd upon start-up are loadable into @ RAM poriion of
memory 54

Central computer 34 of central control station 20 further
inciudes a decoder 57 {connccted between receiver 34 and
170 interface 52 for decoding in-coming communications
information from one or more pager units 22), as well as
encoder 58 (connected between /O interface 52 and trans-
mitter 32 for cncoding out-going communications
information)

Central control station 20 also includes a clock unit 59
which generates a local clock signal ,clk {whick, in turn, is
used to modulate frequency [}

As illustrated further herein, CPU 50 of ceniral control
station 20 prepares communications packets for Lransmis-
siun on frequency [ As pencrally itlustrated in FIG 12, the
commuanications packets are of a predetermined format,
having ficlds for identification of the central contrel station,
for identification of the addressed pager voit(s) 22, lor an
operation code, for (optionaily) alphapumeric information,
and for other conventional packet-type information such as
checksum, error correction, and postamble The preamble
and postamble are specially chosen patterns which can be
recognized and distinguished frem data for the purpose of
determining the beginning aad cnding of a packet. The
alphanumeric information can be in a customary binary 8-bit
format The format of FIG. 12 is iHusirative only, a5 such
information as the order of the fields can be varied in other
embodiments

Central control station 20 communicates with a plurality
ol pager units 22), 22, . 22, Ounly ooc such pager unil,
generically referenced as pager unit 22, is specifically ifius-
trated and described herein, it being undesstood thal the
construction and operation of other pager units may be
similar to the one iliustration

As shown in FIG. 2, pager unit 22 includes a pager
receiver antenna 60 which is connected 1o puger receiver 62
Pager receiver 62 is, in {urn, connected through 8/ con-
verter 64 within pager computer 70 Receiver 62 receives the
two Joea] frequencies §) and £, which [requencies have been
modulated to carey ia-coming communications information
{described in more detail befow) to pager computer 70 On
a communications outpul side, pager compuier T8 owtpuls
out-going communications information to pager transmitier
72 via D/S converter 74 Transmitter 72 broadeasts, on pager
antennz 76, the out-going communications information on
the two local frequencies fy and £,

As also shown in FIG 2, paper computer TH includes
pager microprocessor B0 which is connected to euch of un
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arithmetic processor 82; 1 memory system 84 (including
both ROM and RAMY); and [/0 interface 86. 1/O interface 86
is connccted {0 3 clock unit 87. /0 interface 86 is also
connected to receive in-comiag decoded communications
information from an 8-bit decoder 88 and to output oul-
going uncoded communications information to an B-bit
encoder 90 Becoder 88 is connected to receive in-comiag
coded communications information from S/ converier 64;
encader 90 is connected to outpil oul-going coded commu-
nications information 1o B/S coaverter 74

Clock unit 87 is seltable Iry suitable inputs thercto so that
clock unit 87 generates a local clock signal f,cik having a
frequency corresponding fo its input It should be undes-
stood that, ie other embodiments, the function of clock unit
87 can be performed at feast partially by microprocessor 80
using programmed execulion

IO interface B6 is also connected 1o supply an on/off
signmal on line 92 to pager wransmitter 72, as well os to
facilitate input and output with numerous input/output
devices The input/ouiput devices conrected fo 1O interface
86 include keyboard 93; beeper 94; vibrator 95; and ECD
(alphanumeric) display 96

Upon manufacture, pager unil 22 is preprogrammed with
an identification serial number (e g, 2 7-digit alphanumeric
pre-assigaed 1D aumber) which is stored in memory 84
{ROM) Pager unit 22 is activated (e.g, at the lime of
purchase) by inserting a time slot assignment (explained
below) both inte a predetermined address in memory 84 of
pager unit 22 and into pager directory fie 56 (stored in
memory 54 af cenlral control stalion 20)

OPERATION OF FIRST EMBODIMENT

Communication between central control station 20 and
pager unit 22 occurs on the four local frequencics, in
particular the {requencies [, o, f5, and [, mensioned above
‘The first frequescy (1)) carries the loeal clock-aligning
signal from central control station 20 te paging unit 22, The
second [requency (I;) carries a pager commard and alpha.
numeric data from ceatral control station 20 to paging unit
22 The third frequency (£) carrics pager status data and
alphanumeric data from, paging unit 22 to ceatral contenl
station 20 Fhe fourth frequency (£,) carries a pager request
signal [rom paging unit 22 to central control station 20 In
the illustrated embodiment, the frequencies [,-1, arc pref-
erably chosen so that ==l =f,

As explained in more detail below and iHustrated in FIG
13, in normal non-cell-swilching operation, the pager
request signad on frequency f, is transmitted in & predeter-
mined time slot assigned to paging unit 22. The predeter-
mined time siol on frequency £y is related to the clock-
aligning signal {carried by frequency ) and assipned
wherehy the fourth {regueney is wiilizable by a plurality of
other paging units For example, as shown in FIG 13, a first
time slot on frequency [, is assigned to a pager P1; a second
time slot is assigned (o page P2, and so on up to time siot n
assigned 1o pager Pa In the illustrated embodiment, the
number of time slots (end accordingly the number of pagers)
may be as many as ten thousand or more

FIG 3 shows steps executed by CPU 30 of central control
station 20 in processing comemunicalions o and [rom one or
more paging units The sleps depicted in FIG 3 are indiea-
tive of instructions stored in 1 ROM portion of memory 54
of central control station 20

When central conteal station 20 is started up (step 100}, an
initinlization process {step 102} is conducted Encluded in the
initislization process is activation of transmitier 32 (o thal
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transmaitter 32 coan transmit at the two frequencies {, and §)
and activation of receiver 34 (so that receiver 34 can receive
the two frequencies y and £} Morcover, lrequency [, is
modulated to carry the Jocal clock-aligning signal generated
by lecai clock 59 Then, at step 104, the pager registration
file 55 and the paper directory file 56 are loaded from hard
disk into a RAM section of memory 54 (step 104)

Alter initialization and Joading of the files 55 and 56, CPU
50 repetitively exceutes an instruction loop 106 Loop 106
involves checking to determine (al step 168} whether o
telephone message 15 being received {via answering system
36 [rom one of the telephones in bank 48) and checking to
determine (&t step 110) whether @ paper messape is being
received (via transmitier 32 [rom one of the pager uaits 22)

As used herein, a message, whether originated from a
telephone or from a pager, may require a plurality of packels
for transmission from a central station 20 to a pager 22 or
vise versa In the easuing discussion, transmission and
reception of messages subsumes transmission aad receplion
one or more packets In general, the packetization of mes-
sapes will be invisible to the user, meaning that 2 user cnlers
¢ messapge without regard 1o the number of packets which
might be required to trassmit the message The messipe
typically cnds with 1 uscr-catered message fermination
character or message delimiter character The transmitting
device (cither central station 20 or pager 22), allocates the
message to ene or more packels having a format simiiar to
that of FIG 12, with the last packet in the message bearing
the message termination characler Alternatively, the packets
may be formatted in 2 manner to indicate the number of
conseeutively related packets emanating from a transmiter
{c g, there may be a separate packe! Held indicating the
continuation aumber of refated packels)

Central computer 30 can distinguish between receipt ol a
telephone message (at step 108) and a pager message (a1 sicp
110} by virtse of the fact that /O interface 52 generates
different type of interrupts to CPU 50 depending on e lype
of message received I it is determined at step 108 that a
telephone message is being received, steps 112, 114, and 116
of FIG 3 arc executed

In processing a received telephone maessage, at step 112
centrzl computer 30 extracts oul-going communications
information from the predeterminately scquenced
telephone-entered data. The telephone-entered data, enfered
via a touchpad of a calling one of the telephones in bank 48,
includes by convemtion an ilentification (e.g, telephone
numbes) of the calling telephone; an identification of the
called pager usit (e g., the 7-digit alphanumeric pre-assigned
ID number); and aay character data for transmission {ol-
lowed by & termination character This cut-going commu-
nications information is received at ceatral computer 30 in
standard DTMF format.

Al step 114, using the 1D number of the called pager
{obtained at step 112) ceniral computer 30 checlks the pager
registration file 55 and directory file 56 10 determine whesher
the called pager unil is registered with central control station
20 Assuming that the called pager is so regisiered, at step
114 the central computer 30 also obtains from pager direc-
tory file 56 the slot assipnment for the called pager unit

At step 1186, central control station 30 ¢ransmils commu-
nications information 1o the called pager unit in this regard,
ceatral control station 20 prepares and transmits {on fre-
quency f,) a communications message which includes,
among other things, the 1D of the called pager unit aad the
character ¢ata received from the telephone for transmission
of the pager unit 22 After step 116 i execuied, processing
returns o loop 106
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I it is determined at step 110 that a pager message is being
received, even numbered steps 132-140 of FIG. 3 are
cxeculed {prior to returniag to loop 106). As will he seen
hereinafter with respect to FIG 4, o sending pager unit 22
transimits, in Hs assigned time slet, a request signal on
frequency [, when the sending paper unit 22 desires to send
a message As central control station 20 is always monitor-
ing frequency £, a request signal carried by frequency {,
from any pager unit 22 is noted. With reference 1o the local
cloclk 59, at step 132 CPU 50 determines in what time slot
on frequency £ the request sipnal is deteeted, Upon detse-
tion of the time slot at step 132, at step 134 CPU 50 consnits
the pager directory file 56 to determine the identification
number of the particular peger unit 22 which originated the
request signal

With the identity of the requesting pager unit 22 now
known, at step 136 central control station 20 authorizes the
reguesting pager unit 22 to transmit its message [In
particular, CPU 50 directs preparation of a communications
message for transmission on {requency {5, The particular
communications packel prepared al step 136 includes an
identification of the requesting pager uait (the addressce of
the pucket), as welt as an operation code (Yop™ code) which
commands/authorizes the requesting puger upil 22 1o send
its message

At step 138, central control station 20 receives a commu-
nications messape on frequency £ sent from the sending
{e g, reguesting) pager unit 22 The communications mes-
sage prepared and sent by the sending pager unit 22 includes
packets of similar formal to that shown in FIG. 12, and
includes 2n identification of a pager to which the messape is
uitimately addressed as well as its own identification. At siep
138, CPU 50 checlis to ensure that the ultimate addressee
puger unit is registered in paper fles 55 and 56. Ad step 140,
CP 50 makes any necessary reformattiag and/or informa-
lion substitulion in the message, snd causes the messape to
be transmitted on frequency §;, The transmission en fre-
quency {5 required by step 140 includes the identification of
the uitimate addressee (¢ g, a pager unit 22) as well as an
operation code indicating thal the transmission includes a
relayed message from another pager unit

Steps executed by a pager unit 22 in conanection with its
trassmission mode are depicted in F1G. 4 Steps executed by
a pager unit 22 in connection with ils receive mode are
depicted in FIG 5. 'The term “mode” as used herein does not
conpote exclusivity st any parlicular moment, for it should
be remembered that at aff times pager unit 22 is receiving,
transmissions on {requencies £, and f,

In its transmission mode (sce FIG 4), after stant-up (step
200) microprocessor 80 of the transmitling pager unit 22
executes a loop 202 wherein user alphanumeric characters
{eatered vin keyboard 93) are repetitively feiched (at step
204) umil un end of message delimiter is detected {at step
206) As entered, the characters fetched at step 204 are
displayed on LCD display 96 Entry of the delimiter char-
acter i step 208 causes microprocessoer 80 1o exit loop 202.
By convention, the message must include an addresses F,
which addressee 1D is likely the ID of another one of the
pager units o which the message catered in step 204 is
directed

Aflter entry of the message awaits entry from keyboarrd 93
of a tramsmit command at step 212 Assuming that the
transmit command is entered at siep 212, microprocessor §9
prepares and sends a request signal on [requency £, As
indicated before, the request signal is transmitted on fre-
quency f, in o ime slol assigned 1o the requesting pager unil
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22 1t should be kept in mind thal pager uait 22 is alf the
while receiving the Joen! clock-aligning signal on frequency
[,, which cnables microprocessor 80 to cause transmission
of the request signal on frequescy £ at a time comesponding
to the specific time slot aliotted to the particular sending
pager unit 22

In the above regard, in accordance with time division
techniques, cach pager unit 22,-22, (e.g , pugers P,-P, in
FIG. 13) is assigned a selected one of N number of time slots
on frequency I,

Alfter transmission of the request signal at step 214, pager
uait 22 awails receipt of a transmit command from central
coatrel station 20 Preparation and transmission of the
transmit command/authorization from central control station
20 is described with reference to FIG 3 Upon receipt of the
transmit command/autherizalion from ceatral control station
20 (step 216), microprocessor 80 prepares (a1 step 218) a
communications message with one ar more packets having
a format much like that of FIG. 12. The addeessee 1T and
alphanumeric ficld of packets of the communications mes-
sape is filled with the messape entered in foop 202 At step
220, the sending pager unil 22 broadeasts the communica-
tions packet on frequency fy

If a transmit command is not entered at step 212, or afier
trunsmission ol the message at step 220, microprocessor 80
awails entry of at least one of several pessible special
function keys at step 222 For example, the user may press
¢ function key which requires storage of the message
{whether yet transmitted or not) [sce sicp 228]
Alterantively, the user may press funclion keys which facili-
tate editing or crasure of the message (sce steps 224 and 226,
respectively) To complete the message and begin work on
another message, a special function key for an exit operation
{step 239} must be pressed

FIG 5 depicts steps exceuted by microprocessor 88 of
pager unil 22 when in 2 reccive mode. After start-up (step
302), and as indicated by step 304, pager unit 22 reccives
transmissions from central control station 28 on frequency
f.. Once a complete packet is reeeived (determined at slep
306), a check is made {at step 308) whether the addressee 1D
in the communications packet (sec packet format of FIG. 12)
is the 1D of Lhe receiviag pager unit 22 1If the determinations
ol cither step 306 or 308 are negative, pager unit 22 awails
either cormpletion of the communications packet (in the case
of step 308) or receipt of another communications packet (in
the case of step 308) by looping back to step 304

Assuming that the received communications packet is
designated [or this particolar receiving pager unit 22, at slep
310 microprocessar 80 consults the operation code field of
the communications packel (see FIG. 12} to determing i the
operation code indicates that the message includes a com-
mand If the operation code indicates a command, a com-
mand processing routine (framed by broken lines 312 in
FIG 5) is executed

Assuming for the moment that the operation code does
not indicate a command, at step 314 microprocessor 8{ of
pager uait 22 stores the aiphanumeric field portion of the
communicalivns packet (which al least partially forms the
message) in a RAM portion of memory 84 Since a message
communicated from ceniral processing slation 20 may
require several communications packets for completion of
the messape (with subsequent communication packets pro-
viding continuations of the message content), microproces-
sar 80 checks at step 316 to ensure that the enlire message
has been received. If not, processing coatinues back at step
304 lor reception of a further communications packet
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Upon reception of n entire communications message, at
step 318 microprocessor 80 determines whether pager unit
22 is in a beep mode or a vibrate mode In this regard, there
are numerous ways of seiting paging unit 22 to the desired
mode, either by a specially dedicated switch on paging wnit
22 or by data eotry using keybonrd 93 If pager unit 22 is in
a beep mode, microprocessor 80 ontputs a signal which
causes /O iaterface 86 to issue a further signal to activate
beeper 94 (step 320} Allernatively, if pager unit 22 is in a
vibrate mode, microprocessor 80 outputs a signal which
causes 1/O iaterface 86 to issue 1 further sipnal fo activate
vibrator 85 (step 322)

Al step 324, microprocessor 80 direets 1O interface 86 10
send the alphanumeric message data to LCD display 96, so
that the received message cen be viewed by the user

After sotification 1o the user {either via beeper 94 and/or
vibrator 98), and display (on LCD 96) of the received
aiphanumeric data, microprocessor 80 returns o step 1o 304
1o check whether further communieations packets are being
received

The command processing routine (framed by brokes lines
312 in FIG 5} first determines (step 330 which pasticular
operation is being commanded This determination is based
on the content of the operation code, which is differeat for
different command types. If the eperation code indicales an
error shut-down, exccution jumps to an error shut-dowsn
sub-routine which begins at step 340 1f the operation code
indicales a time slot change, execution jumps to a change
time slet sub-routine which begins 2t step 350. 1f the
operation code requires transmitier shut-down, cxecution
jumps to a transmitter shut-down sub-routine whick begins
at step 360 II the operation code requires trapsmitter
re-eneblement, execution jumps to a {ransmiller re-enabie
sub-routine which begins af step 370 1f the operatien code
requires clock re-set, exceution jumps to a clock re-set
sib-routine which begins at sicp 380,

in conacction with the error st down sub-routine, at siep
342 microprocessor 89 obtains an indication of error type
from the communications packet The crror type is stored in
memory 84 (step 344} and then displayed on LCD display 96
(step 346). Then microprocessor 80 issues a command (at
siep 348) 1o shit down pager unit 22, which shut-down
occurs af step 349

In canncction with the time slot changing sub-routing, at
step 352 microprocessor 80 extracts, [rom the received
communications packet, information indicative of the aew
time slot assigned to the receiving pager unit 22 The aew
time slot is cntered {al step 354) into memory 84 and
thereafter utilized {untii further change) in conacction with
transmission of request signals on [requency f, (see, for
example, step 214 of FIG. 4). The time slot changing
sub-routine may also include other operations, i desired,
including (for example) eliminating unused time slots
(thereby increasing scanning rate); diagnosing and trouble
shooting; and avoidiag interruption of service from mal-
functioning or ill-funclioning cquipment

In connection with the transmitter shut down sub-routine,
at step 362 microprocessar 80 directs /O interface 86 1o
issue an OFF command 10 transmitter 72 in conncetion with
the transmitier re-eaable sub-roatise, at step 372 micropro-
cessor B0 directs 1O interface 86 to issue an ON command
1o transmitter 72

In connection with the clock re-set sub-routine, at siep
382 microprocessor 80 directs that clock 59 of pager unit 22
be set.

After execution of steps 354, 362, 372, or 382, excecution
condinues back to step 304 for provessing of potentiul further
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communications packets T'hus, anless an error sbuklown is
noted, cach entry of the command processing routine
{framed by broken lines 312 in FIG 5} is followed by a loop
back to step 304

FIG & is a timiag diagram showing the frequencies {1,
and integration of the sleps depicted in FIGS 3-5, particu-
larly in the context of a request by a sending pager unit P1
for sending a message to a sendee pager unit P2 As
employed in FIG 6, “computer” refers to central coatrol
station 20 | should be understood that the sending puger
unit P1 and the seadee pager unit P2 operaie in both the
transmission mode as depicted in FIG. 4 and in the receiver
mode as depicted in FIG 5 In general, FIG 6 shows
transission of @ message from pager unit PI (via central
control station 20} to pager uni P2; transmission of a
confirmation message from pager unit P2 (via centraf control
station 20) to pager unit P1; and transmission of a message
from puger unit P1 1o central control station 20 iedicating
that pager unit P1 received the confirmation message from
pager unil P2

STRUCTURE OF SECOND EMBODIMENT

FIG 7 shows a central control station 42{ according 10 a
second embodimen of the invention; FIG 8 shows a paging
unit 422 suitable for use with centraf control station 420

FIG 9 shows a wide area paging system including a
pluzality of central control stations $1-58 {cach identical to
central controf station 420), cuch prefesably peographically
centered within a respective cell Each central control station
51 58 broadcasts its own jocal frequencies, as well as a set
of commaon or swilching frequencies C,~C,; The common
frequencies C,~C, are broadeast at a lower power, so that
reception thereof occurs only in a relatively sinall neighbor-
hood or common [requency reception region (CERR) [also
refeseed to as a “switching region™] about the ceniral control
station The local frequencies are browdeast at a significanly
greater power for receplion substantially throughout the cell
For example, in FIG 9, central control siation 51 breadcasts
its fower power cammon freguencies C,-C, to CFRR, and
its higher power local frequencies [-I, to CELL,; central
comtrol station S2 broadeasts its lower power common
frequencies -C,; to CFRR, and its higher power local
frequencies F—f; to CELL,

As also shown in FIG. 9, CELL, and CELL, overhap in
an overlap region shown in FIG 9. Station S1 utilizes a set
of local frequencies £,~f,; station $2 utilizes a different set
of local frequencics £5-f; Both stations S1 and S2 utilize the
sam¢ sel of common or switching [requencies C,~C, Thus,
cach central control station vtilizes two sets of frequeacies,
there being four frequencies in each sel, resulling in a totzl
of eight frequencies handled per station

Thus, the second embodiment of the invertion is suitable
for a system having a pluraiity of ceniral conirol stations
420 . Eachcentral control station 420, transmits and
receives a set of local frequencies £y, (5, 5, {;, in an
associated peographical area or cell, as weli as the set of
common or switch frequencies C,, C,, C,, C, While the
values of the loeal frequencies {5, {5, [ 5, [ vary from cell
to cell (e ¢, differ for differing central controf stations 4240.),
the values of the common or switch {requencies C,, C,, Cy,
C, arc uniform through the system (e g, for all central
contro] stations 420.)

Although nol shown in FIG 9, it should be understood
that the pattern of central control stations repeats in like
manner in 2l compass directions in accordance with the
preseribed geographical boundarivs of the paging system
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Moreover, although not specificatly illustrated in FIG. 9, §t
should also be understood that each central control station
420 bas an associated CFRR

The common or swiiching frequencies C-C, have an
analogous function to the correspoading local frequencies
fy~f,, respectively In this regard, frequency C; carrics a
clock frequency transmitted by ceniral control station(s),
slthough the clock rate on common frequency C, preferably
varies among central control stations Frequency C, is used
to transmit information from central control station(s) to
pager unit(s); frequency Oy is used to transmit information
from a pager uait to a ceatrs] controf station; frequency C,
15 used by pager unils to issue o request sipnal - Frequency C,
carrics packets having s format similar to that of FIG. 12 In
analopous manner to frequency [, the packets carried by
frequency C, may have command codes. Among the Cy
command codes are a SYSTEM COMMAND CODE; a
LOCAL FREQUENCY DOWNLOAD COMMAND
CODE; a SLOT RECOGNITION COMMAND CODE; and
1 SLOT ASSIGNMENT COMMAND CODE

As shown in FIG 7, centeal control statien 420 resembles
central control station 20 of the embodiment of FIG 1
(sirpilar components being assigacd the same reference
numerals for simplicity) However, central control station
420 is augmented by inclusion of a firther transmitter,
known as common frequency transmitter 432, together with
its common {requency transmission antenna 442, for trans-
mitting the common frequencies €, and C,. In contrast 1o
the high power transmitter 32, transmitter 432 is a low
power transmitter. Further, central control stuton 420 s
augmented by inclusion of o further receiver, known as the
common frequency receiver 434, together with its common
frequency receiver anlenna 444, for reception of the com-
mon frequencies C; and C.

Central control station 420 of FIG 7 includes u clock unit
59" which gencrales two clocking signals—a first or focai
clocking sigaal [ cik aad a second or common clocking
signal C,elk The fueal clocking signal [elk is used 1o
modulate frequency £,); the common clocking signal is used
1o modulate the common frequency C,

The central computers 30 of the central control stations
420, are serially connected to one another by as cutput line
486A and an input Hac 486B In particular, although not
expressly shown as sueh in FIG 7, computer 30 of FIG. 7
(like that of FIG 1) includes an /O interface to which the
serial lines 486A und 4868 ure connecied Serial Hines 486A
and 4868 arc ascd, for example, to update contenis of the
pager registration file 55 and the pager directory file 56

As shown in FIG 8, pager unit 422 resembles pager unit
22 of the embodiment of FIG 2 (similar components again
being assigned the same reference numerals for simplicity)

However, pager unit 422 (in Hike manner as central contro
station 420) is augmented by inclusion of a further
transmitter, known as commuon [reguency transmitter 572,
together with its common {requency transmission anlenna
576, for transmiiting the common frequencies Cy and C,
Further, central control station 420 is avgmented by inclu-
sion of a further receiver, known as the common frequency
receiver 434, logether with its common frequency receiver
antenna 444, for reeeption of the common frequencies C,
and G

The operational frequencies of transmister 72 and receiver
62 are changeable in accordance with values transmitted on
“frequency controi” lines from computer 70, In particular,
the frequency control lines are connccied to [/ interface 86
in computer 70 As deseribed in more detail below, whes a
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pager umit 422 migrates into a new CFRR, signals are
applied on the frequency contro! lines in order to switch
pager unit 422 from the local frequencies of an old cell to the
local frequencies of a new cell associated with the new
CFRR into which pager unit 422 migrates

Pager 422 includes a clock unit 83 which is capable of
separately pencrating focal clocking signals £ ¢lk and the
commen clocking signais [,clk for use by micreprocessor
80 ‘Thesc clocking signals are initiated and their frequencies
scl by appropriate respective inputs to clock unit 83

FIG. B also shows that pager unit 422 has data 1/O unit
596 which includes both an alphanumeric graphic display
and a pressure sensilive writing pad The alphanumeric
graphic display s a dot matrix device which can display
characters and graphies The writing pad has a 16x48 dot
ares

OPERATION OF SECOND EMBOBDIMENT

As shown ia FIG. 9, 2 pager unit P1 is assumed to have
been operating in CELE, and to have previously received
the common frequencies C;—C, and local frequencies £~
from station S1. Now pager unit P1 travels on a route
indicated by broken arrow-headed line ROUTE In travel-
ling along the ROUTE, pager unit P1 conlinues to operale on
local frequencies f~f,, even as it travels through the cefluiar
overlap region MHowever, whes page unit P1 cnlers a new
common fregency reception region (i ¢ , CFRR,), a switch-
ing or hand-off operation oecurs. In the switching operation,
a5 explained in more detail below, pager unit P obtains
common [requencies C,-C, from central conirol stution S2
and, as a result, can switch fom the local frequencies £—f,
of CELL., to the local frequencies [~y of CELL,. In order
to cffect the switching or hand-off operation, pager unit P1
executes a channel switching routine; the ceniral control
station S2 executes a switching enabling routine

In coanection with the chaanel switching ceutine and the
switching ¢nabling routine, when pager unit P1 moves inlo
CFRR, puger unit P1 will receive the clocking signal on
frequency C, from station 82 At such point, pager unit P1
will avtomatically align #1s clock usit with the clocking
signal from station 52,

Referring now 1o the chaonel switching routine executed
by pager P1 subsequent to start-up (step 500), at step 506
pager unit P1 obtains information characterizing the system
ceatered about station S2 Such characierizing information
is referred (o as system identification or system 1D infor-
mation.

Al step 508, microprocessor 80 of pager unit P1 checks o
determine i there is any new system I} information
zcquired on frequency C,. That is, microprocessor 86 checks
to determine if system 1D information is received on fre-
quency C, (which can occur only in a CFRR) and, if se,
compares the system 1D information to the immedialely
previousty-stored system 1D information. I the previous and
most recenily-acquired systess 1Ds are the same, pager unit
P1 realizes that it is still in the jurisdiction of the same
station (e g , stetion 1) I not, pager unit PY realizes that it
has now wandered into 4 CUVRR of a new station (e g , slation
$2) and, at step 510, initiates a request on frequency C, for
communication with the ceatral control station {¢ g , station
52) for CELL,

In the above regard, since pager unit P1 has not yet been
assigned & time slot for CELL,, the request on frequency C,y
is randomly made. However, pager unit P1 keeps track of the
time slot in which it makes iis request to \be new central
control station {e g, station 52)

35

45

56

55

o

a5

12

Fhereafter, pager unit P1 coatinues fo monitor (step 512)
communications packets from station 82 on frequency C,,
waiting for station $2 to issue a message which references
the time stot at which pager unit P1 made its request of step
510. In particular, page unit Pl awails a message from
station S2 on frequency C; that includes both a SLOT
RECOGNITION COMMAND CODE and isformation
stored in the same time slot which pager unit P1 randomly
generated. Since the message including the SLOT RECOG-
NITION COMMAND CODE includes station S2 as the
sender and mirrors the slot rendomly generated by pager unit
P1, pager urit P1 recognizes the message as being addressed
1o pager unit P1 and considers issuance of such & message
by stulion $2 (see step 612 of FIG . 11) to constitute suthority
for pager unit P1 to communicate further with station 52 Is
this regard, at step 514 microprocessor 8 of pager unit P1
determines if there is a match between the time slot of 2
recejved message and the lime slot al which the random
request was made at step 510

Assuming a maich is eventually found at step 514, al step
516 pager unit P1 sends a communications packel on
frequency C, 1o station 52, with the communications packet
including the identification or ID of pager unit P1 Using
pager registration file 58, station 52 verifies tat the D of
pager unit P1 is a valid ID, and thercafier sends {on
frequency Co) to pager unit P1 a message with the command
cads LOCAL FREQUENCY DOWNLOAD, which mes-
sage informs pager wnit Pl of the values of the local
frequencies kandled by station 52 (e g., frequencies [~I)
Thereafter, as also reflected by step 518, station 32 sends {on
frequency C,) 1o pager unit P1 a message with the command
code SLOT ASSIGNMENT COMMAND CODE, which
message informs pager unit P1 of its slot assignment on
frequency f; Microprocessor 80 thee changes its slot allo-
cation by steps which are similur to those discussed with the
afore-mentioned change time slot routine (sce steps 350,
352, and 354 of FIG 5) Step 518 of FIG 10 reflects
reception of the local frequency values and reeeption of the
slot assignment

Aller acquisition of all local frequencies and the siot
assignmeat is completed (step 520), microprocessor 80
implements (at step 522) a switch (o the new oeal frequen-
cies (e g, frequencies [g-fp) in this regard, microprocessor
80 instructs 1/0 interface 86 to change transmitter 72 from
frequencics [5, §, to frequencies f4, fy; and to chanpe receiver
62 lrom [requencies £, £, to frequencies £, I, /0 interface
86 nccomplishes the frequency changes by applyisg appro-
priate values on the {requency control lines conmecting the
1/0 interface to transmitter 72 and receiver 62, respectively.

After the switch to new local frequencies at step 522,
microprocessor 80 loops back to siep 506, uitimately to
determine when sny [urther switchiog muy be required

Steps invelved in the swilching enabling routine executed
by a ceatral control station (¢ g, station 52} are depicted in
FIG. 11 After start-tp (step 600), CPU 50 determines
execules a loop 602 which enables CPU 50 10 clean up its
pager directory file 56 and 1o check if any aew pager units
have wandered into the cell which it administers

In particular, at step 604 CPU determines whether its
central control station (e g, 52) has been advised by any
other central control station {eg, 53) that a pager unil,
formerly wader the conteol of its central congrol siation {e g,
§2), has come under the contrel of the other central control
station (e g, S3) Such advisement occurs on the serial links
connecting the central control stations 428, and panicuiarly
input serial link 4861 1f such advisement oceurs, the 1D for
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the wandered-away pager is defeted from the pager directory
fife 56 for station 82 (as reflected by steps 666 and 608)

At step 616, CPU 50 causes messages with a SYSTEM
COMMAND CODE 1o be transmitted on [reguency C, As
indicated before, messages transmitted on frequency C,
include a packet(s) having & format such as that shown in
FIG. 12 ‘Fhe message with the SYSTEM COMMAND
CODE particularly includes the central station [ number in
its alphanumeric data fieid

Al step 612, central control station 420 checks 1o deter-
mine if a reguest signal has been transssitted by any pager
unit 422 on frequency C, (as occurred, for oxample, in
context of the discussion of FIG 10, particularly step 516)
Such a request signed would likely be issued from a paper
wnit 422 which has just wandered into the CFRR controlled
by the central control statien (e g, into CFRR, controlled by
station S2) 1{ no such request signal is detected, loop 602 is
again repeated.

In the event thatl a request signal is detecied at step 612,
central control station 420 aotes specifically the time slot on
frequency €, at which the request ocourred (step 614} At
this point, such time slof is the oaly way central conirol
station 420 can idemify the in-wandering pager unit 422
Central control station 420 desires for the in-wandering
pager unit 422 1o rassmil its identification (1D), but cannot
specifically address the in-wandering paper other than with
reference to the detected time slot Accordiaply, at slep 616,
central control station 420 prepares and transmits a message
on frequency C, which has & SLOT RECOGNITION COM-
MAND CODE. The message including the SLOT RECOG-
NETTON COMMAND CODE includes station 52 as the
sender and mirrors the slot randomly generated by pager unit
P1 (e p, the time stol al which the in-wandering pager unit
422 jssued its request). This transmission on frequency C,
constitutes awthority for pager unit P1 to fransmit its iden-
tification

Step 618 denotes acquisition by central centrol station
420 of the identification (H3) of the in-wandering pager unit

422 Alstep 624, central controf station 420 checks its pager |

registration file 55 to determine if the pager ID is a valid [D
I not, an error message is generated and transmitted (at step
622), followed by a command for pager unit P1 10 shut down
{sce step 624)

Assuming that the identification of pager uait 422 wus
validated at step 620, CPU 50 checks (at step 630) its pager
directory file 56 to locate an avaitable time slot for the
in-wandering pager unit 422, and then associaltes the avail-
able time slot with the [D of the in-waadering pager uait
422 Then, at slep 632, using a message on frequency C;
with o LOCAL FREQUENCY DOWNLOAD COMMAND
CODBE, central coatrol station 428 sends the values of its
local frequencies (e g, s, I, [5, [} e the in-wandering
pager unit 422, The central control station then {at step 634)
assigns to the in-wandering paper unit 422 a new time slot
on 1its local frequencies using a messape on frequency G
with a SLOTASSIGNMENT COMMAND COBE Process-
ing of the change time slot command by the in-wandering
pager unit 422 is understoud with analegous reference 1o
FIG 5, particufarly steps 350, 352, and 354

Upen completion of step 634, the in wandering pager uait
422 is fully initiated into #ts new cell (e.p , CELL,), and has
left the jurisdiction of its former control station (e.g, CELL,
and stption $1) Accordingly, al step 636, CPU 50 requests
its I/O imterface to issue s command on serial line 486A
which advises {using pager [D) that the in-wardering pager
422 is now under ils jurisdiction, so that former jurisdictions
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(eg, 51 ) can delete this pager unil from their pager
directory files 56, Such deletion is undessiood with reference
to steps 604608 as above-described

In addition to illustrating geographical location of pager
P1, stations 51 and 52, and cells CELL, and CELL,, FIG 9
shows the relative timing of commanications occurring on
common frequencies C,-C,; FIG. 9 specifically relates the
timing of communications transmissions 1o specific ones of
the aforedescribed steps executed by central control station
420 (the switchinp enabling routine of FIG. 11) and by pager
unit 422 (the ehannel switching routine of F1IG 10}

Although the central conrtrol stations 428, use the same
common frequencies C,-C,, there is ao interference or
confusion of these signals transmitted from the control
stations 420, The common frequencies C,~C,, are broadcast
ut & relatively lower power than the Jocal frequencies [,-{,,
so that reception of the commaon frequencies C,-C,, occurs
only in a limited neighborhood (CFRR} about the central
control station 420,. Accordingly, pager units 422 traveling
through the system receive common frequencies C,—C, only
in the Hmited and non-overlapping CERRs

System eperational characteristics, such as cell diameter,
CFRR diameter, power level of the local frequencies (e g,
£,-4,), and power level of the common frequencies (C,-C,)
can bie field adjusted to suil numerous factors, including
particularly the terrain and topography of the geopraphical
region covered by the sysiem. By wuay of non-limiting
example, in one embodiment, the radius of cack cell is on the
order of about 20 miles; while the radius of cach CFRR is
on the order of about 10 miles or less In the same example,
the power for transmission of the lecal frequencies can be in
a range of from about 3 waits to 1000 watts; while the power
for transmission of the common frequencies C~C, is prel-
crably iess than 2 walls

Thus, the inveation provides a two-way paging system
which operates independently from o telephone system for
wireless data comumunication between users The invention
misimizes use of available freguencies allowed by the
Federal Communications Commission (FCC), using only
four local frequencies [,-f, for any givea cell and (for
cxpanded, multi-cellular coverape) only four common or
switching frequeacies C,~C, In order to minimize the
number of frequencics e p, channels) utilized, technigues of
time division sharing and synchronizalion are employed. A
transmission power differential between the local frequen-
cies and the common [requencies is also employed. These
techniques allow data transmission to be kept scparate {rom
different pagers and thus climinates merging of data

The switching, technigue of the present investion provides
extended geographical coverage and minimizes paging time
by increasing the number of frequencies wilized in a cell
from four (e g, the four local frequencies) o eight (the four
tocal frequencies plus the four common frequencies)

In connection with verification of pager 1D, i1 should be
understood that a single pager registration file might be
stored in 2 memory file only one of a plurality of central
conirol stations, and that in sueh cuse verification would
constitate issuing a search command {on the serial Haks 486)
1o Jocate 2 pager 1D in the one (remole) memory file, with
the resells of the scerch being reported back o the inguiring
central coatro} station

The keyboards illustrated herein can, in some
embodiments, be multi-language keyboards or wriling pads
which permit typing of English, Chinese, or Japanese
laguages, for exampie. The writing pad is especially usetul
in counlrics such as Jupan, Thailand, the middle Eust or
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China where English-like alphabets arc not used The writ-
ing pad could also be used to skeich and transmit graphics
Moreover, data corapression/de-compression techniques can
be utilized in conncction with data transfer

While the invention has been particutarly shown and
deseribed with reference o the preferred embodiments
thereof, it will be understood by those skilled in the art that
various alterations in form and detail may be made therein
without departing from the spirit and scope of the inveation
For example, it should be understood that repeaters may be
employed within celis to fzcilitate transmission when a
pager unit ventures far from a central control station.

The embodiments of the invention in which an exclusive
propesty or privilege is claimed are defined as follows:

1. A method of operating a data communication system,
the data communication sysiem including a communieaticn
controller and a plurality of nodes, the method comprising:

transmitting a first signal from the communication con-
roller to a first pode, said first signai specifying a
timestod in which the fiest node may transmit a capacity
request signal to the commusicaiion controlier;

wheo the first node has data 10 transmit, and upon seceipt

of the first signal, transmilting a capacity request signal
from the fisst node to the communicalios controlcr,
said capacity request signal including a request for an
allocation of bandwidth capacity to transmit dala from
the first node to the communication controller;

in response 1o the capacily request sigasl, trapsmitling a

data grant signal from the communication controller to
the node, said data grant signal specifying at least one
timeslot for the first pode to lrunsmit data to the
commuaication controlier; and

in response o receiviag the data grant sigaal, transmitting

data from the first node to the communicalion control-
ler

2 The method of claim 1 further comprisiag transmitling
data from the first node to the communication controller at
a timeslot specified by the data gran! sipaul

3 The method of claim 1, wherein the capacity reguest
signal is a time slotled signal carried on & predetermined
freguency.

4. 'Fhe methed of claim 1, wherein said capacity reguest
signal and said data sre wansmitted to the communication
controller via a [Orst channel, snd wherein the dala graat
sipnal and the first signal are transmilled 1o the first node via
a sccond channel

5 The method of claim 4, wherein the first chanael is 2
time-slotted channel carried om a first frequency, and
wherein the second chaanel is o time-slotted channet carried
on a second frequency

& The method of claim 1 wherein said system is a pager
systemn, wherein said communication controller comprises a
base station, and wherein said first node is a pager device

7. A method of operating a dats communication network,
the data communication network including a communica-
tion controlfer and a plurality of rodes, the method com-
prising:

transmitting a request-enabling signal from the commu-

nication controiler to a first node;

when the first node has data to transmit, and in response

10 reeeiving the reguest-enabling signal, transmitting a
reques? signal from the fiest node to the communication
coniroller;
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in response o receiving the request signal from the frst
node, trunsmilting an awthorization signal from the
communication controller to the first node; and
in response 1o receiving the authorization signal, trans-
mitting datz from the node to the communication
controller
8 The method of claim 7, wherein the request-cnabling
sigamal is a time sloted signe] carded on a predetermined
frequency, said request-enabling signzl specifying a particu-
far ime slot for the first node to transmit said request signal
to the commamication coniroller
9 The meshed of claim 7, whereisn said request signal and
snid data are transmitted to the communication controller via
a first channel, and wherein the authorization signal and the
request-enabling signal are transmitied 10 the first node via
a sccond chanaci
1t The method of claim 9, wherein the first channel is 2
time-siotted channel carried on a first frequency, and
wherein the sceond channel is & time-slotted channed carried
on a second frequency
11 The method of claim 7 wherein said network is a pager
netwark, wherein said communication coniroller comprises
a base station, and wherein said first node is a pager device
12 A dafa communication system comprising:
a communication controller; and
a pluradity of nodes in communication with the commu-
nication controlier;
the communication controbler being configured or
designed to transmit a request-cnabling signal to a first
node;

the first node being configured or designed to fransmit a
request signal to the communication controller in
response 1o receiving the request-cnabling sigral, the
reguest signal relating to data to be transmitted to the
communication controller;

the communication controller being further confipured or
designed lo transmil an authorization signal to the first
node in response fo receiving the request sigaal;
the first node being further configured or designed to
trapsmit data 1o the comsmunicalion ceolrolier in
response Lo receiving the authorization signal
13. The system of claim 12, whergin the regquest-cnabling
signal is a time slotted signal carried on a predetermined
frequency, sald request-enabling signal specifying a particu-
lar time siot for the first node to transmil said reguest sigeal
to the communication controller
14 The system of claim 12, whercin said reguest sipaal
and said data are fransmitled (o the communication control-
ler via ¢ first channel, and wherein the authorization signal
and the request-cnabling signal are transmitied fo the first
node via a sccond channel
15 The sysieas of claim 14, wherein the first channel is a
time-slotied channel carried on a first frequency, and
wherein the second channel is a time-slotied chansnel carried
on a second frequency
16 The system of elaim 12 wherein said system is a puger
system, wherein said communication controller comprises
central control station, and wherein said first aode is a pager
device
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