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Honorable Commissioner of Patents
and Trademarks '
Washlngton, D c. 20231

Re: New U.S. Patent Application ' N
Title: A NATIONWL%E COMMUNIC% N SYSTEM -,
Inventors: g‘gnls ergnl Walt Roehr, 5~1,~

' : , Jai ﬁabga;u "Massood Garahl,

William“Du Hays, and Dav1d.WrwAckerman

T ' ' , /JQ .

Sir:

We enclose the follow1ng papers. for . filing in the United
States Patent and Trademark Offlce in connection Wlth the above
‘patent application:

»1} Appllcatloh 84 . pages, 1nclud1ng T lndependent clalms
“+ -and .7 claims total.

.2} »'Drawings - 29‘sheets of-drawings.

This appllcatlon is belng flled under the prov1s10ns of 37 .
C.F.R. 1.53(d). Applicants await’ not:LfJ.cat:Lon from ‘the Patent and
Trademark Office of the time.set’ for filing-the Declaration and
Power of Attorney together w1th the ‘required filing fees.

Please accord this application .a serial number and filing
date.: Co ‘
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24T

 BACKGROUND OF THE INVENTION

A. ' Field of the Invention

The present invention'relates_to:methodsrand systems for -
providing_two;way communiCatfon capabilfty;hetWeen a Central ’
network‘and:a,mbhile unit.over a‘relatiyelyllarge.area;'and more
partlcularly to.Such methods'and systems‘which'allow for rapid -
communlcatlon of large messages and effrcrent use of system "‘
resources.T |

B Description of the Related Art

Conventlonal two-way portable/moblle w1reless messaglng
systems often provrde a varlety of servrces to subscrlbers./

Conventlonal messaglng systems in partlcular prov1de one-way

Tn

-servrces uslng store and forward technlques to;moblle receivers .

(
N

carriedﬁby the‘subscriber A‘A‘fundamental goalkof two-way
messaglng systems is to provide a network of lnterconnected
transmltters and receivers Wthh provrdes suffrcrent transmltted

SLgnal strength and recelve capablllty to unlformly cover a

'geographlc reglon Some conventlonal messaglng systems provrde

the message ‘to. the user on.a small v1ew1ng screen ‘on the moblle
unlt
However, such conventlonal systems often suffer from problems

assocrated w1th low system throughput, ev1denced by slow message:h

: dellvery and message size llmltatlons and do not provrde an

acknowledgment feature whereln the mobile. unlt transmlts an

racknowledgment s1gnal to the system to acknowledge recelpt of the‘

message from,the system. Generally,'system throughput refers to

\ y" hdkxosoﬂjEx.IOIO'
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. bulldlng 1nterlors and valleys.

‘the overall communlcatlon capablllty of a system as deflned by the
total amount of message data from the. system to the moblle unlts;
'transferred by the system durlng a glven perlod of tlme divided by’f
'the frequency bandwrdth necessary to transmlt the message data and
may be. measured 1n bits transferred per Hz. -Further, such
conventlonal systems suffer-from technlcal problemslpreventing
consrstent w1de .area coverage and would requlre extremely w1de :
portlons of valuable frequency bandw1dth to achleve acceptable o
system throughput rates."” o

-

Simuldast'technology in ‘communication systems was’originally

-developed to extend transmltter coverage beyond that which could

be obtalned from a srngle transmltter. Over time,. however,

~31mulcast1ng has evolved lnto a technlque capable of provrdlng
continuous coverage to a. large area |

Generally, srmulcast technology prov1des multlple
transmltters, operatlng on substantlally the same frequencres and
transmlttlng the same 1nformatlon pos1tloned to cover extended

areas. _As shown in Fig. 1, transmltter 100. generally prov1des

coverage over area A, D, and E, transmltter 102 .generally provrdes;

coverage over area B, D, and E, andrtransmltter,104-generally -

provides coverage over area C, E, and F. In some cases, the’

coverage area of a first transmltter may be entlrely enclosed
w1th1n the coverage area of another transmltter, such as in -
In areas where one (and only one)

1),

s1mulcast lS effectlve because the other transmltters do not

‘transmltter domlnates (e g., areas A, B, and Cin F1g

srgnlflcantly affect receivers .in those areas.

: Microsoft Ex. 1010 -
‘Page 5 of 145
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persisted for long perlods of tlme

However, 1n'"overlap" areas D, E and F shown ln Flg
where ‘the srgnals from two or more transm;tters are approx1mately

equal, problems can arlse because destructlve lnterference of

‘SLgnals occurs in these overlap areas such as areas D,‘E, and F.

Destructlve 1nterference occurs when the two 31gnals are - ‘equal in

,ymagnltude and 180° out of phase and completely cancel each other.

iWhlle there were some successes, rellable deS1gn procedures were

not available.. '

Attemptlng to prec1sely synchronlze the carrier frequenc1es
of all 31mulcast transmltters does not overcome the problem |
because p01nts (i.e. nodes) at Wthh destructlve summlng occurred
At such p01nts, a mobile -
recelver can not receive the srmulcast s1gnal

Dellberately offsettlng the carrier frequenc1es of adjacent
.transmltters can ensure that destructlve lnterference does not
persrst at one pornt for an extended perlod of “time. The slxght
errors ‘in frequency dlsplayed by hlgh quallty reference -
oscrllators (e G.y 20 hertz errors in 100 MHz 51gnals or a few
parts in 10 ) render dellberate offsettlng unnecessary Further,'
merely offsettlng the carrier frequencres could not guarantee
acceptable quallty demodulatlon because proper allgnment of the
modulatlng s1gnals in tlme lS also requlred

Flg 2 dlsplays the s1tuatlon at,. for example, pornt D ln
Fig 1 when modulatlng waveforms are synchronlzed and 1ncludes
coverage boundary 202 from a first transmltter and a- second
transmltter.coverage boundary 204 from a second_adjacent

transmitter.

7

An' equi-signal boundary 200'existsfwhere.the signals

'Microsoft Ex. 1010
Page 6 of 145
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'Afrom the flrst and second transmltters have approxrmately equal

s1gnal strengths ‘A more reallstic equ1 srgnal boundary would
takevlnto account natural'and man—made topography and propagation -
condltlons, and therefore would probably not be a stralght llne

Figs. 3 and 4 generally lllustrate various srgnals as they

"may occur at or near the equ1 srgnal boundary 200 -as shown in

Fig. 2. 1In partlcular, Flgs 3 and 4 1llustrate various aspects

of modulatlon synchronlzatlon and how alterlng transmissron

parameters may affect the synchronlzatlon. In general there are
at least three sources whlch cause the srgnals from the first.
transmltter and the second transmltter to be out of

synchronlzatlon. (1) tlmlng shrfts in the dellvery of the

' modulatlng waveform to each of the. transmltter5° (2) timing shifts

lnternal to “each transmltter~ and (3) tlmlng shlfts caused by
propagatron dlstances and anomalles. From the’ perspectlve of a

recelver located in an overlap -area, these three sources of timlng;

shlfts combine to produce an overall tlmlng ShlftS between the

recelved srgnals from the first and second transmltters In

current commercral practlce, the summatlon of these three

‘_components results in time ‘shifts of about 200 microseconds. The

‘timing shift present in Simulcast systemsudisadvantageously limits|

5;

the baud rate at Wthh lnformatlon may be transferred In
general Flgs..3 and 4 w111 also lllustrate how timing shifts
prevents hrgh baud rate transm1551ons |

A tlme 11ne representatlon of a srgnal 306 from a flrst
transmitter is shown 1n~F1g, 3(A) and a‘slgnal‘308 from a second
transmitter is.shown‘inyfig. 3(B),2both'from theﬂperspective of a

) /‘.""f"“\ ’
L .

-~ “ | ‘L ' L 4 -

Microsoft Ex. 1010
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receiver‘located in an oyerlap area. Vertical dashed lines 300
represent baud lntervals on the tlme ax1s. " As can be‘seen from '
Figs. 3(A) and (B), the signals 306 and 308 are freéuency
moduiated‘between.a high‘and'a low frequency vaiue and the signals ’
306 and 308 are exactly inuphase.* As:wi;l be‘appreciated, the

timing shift between signals 306 and 308 hust be small when

| compared to the baud interval shown in Figs. 3(A) and (B) since

signals 306 and 308 are in synchronization. Of course, as the ;
baud 1nterval decreases, the timing shifts w1ll llkely cause
sxgnals 306 and 308 to.be out of synchronlzatlon

Flgs 3(C), (D), and (E) show the summatlon of these two

'SLgnals 306 ‘and 308 at an equi s1gnal boundary, such as boundary

200 in F;g. 2. "Fig. 3(C)'shows a composite 51gnal,310 lndlcatlng
that thé’fréquenCy information remains unchanged, Fig. 3(D) shows ‘
a llnear graph 312 of the relatlve phase dlfference caused by a

slight carrler frequency dlfference between the s1gnals from the

first transmitter and the~second,transm1tter. Flg 3(E). shows a'

| composite amplitude"signal 314 ‘A noise threshold is 1nd1cated by|

'the horlzontal dashed line 304 in Fig. 3(E)

of 1nterest Flg 3(E) shows the comp051te amplitude 51gnal
314 dlpplng below the noise threshold. 304 at an antl-phase
condition 302 (e g , when the ‘relative phase angle is + 180°, 'ds
shown in Flg 3(D)) As can be seen from Flg 3(E), the :
antl -phase’ condltlon 302 caused by the slight phase Shlft betweenf
transmltter 1 and transmltter 2 will not cause. any loss of data
because the anti- phase condition pers1sts for only a small portlon

of the baud 1nterval.

Microsoft Ex. 1010
~Page 8 of 145
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The sllght offset of the carrler frequencres between the
flrst and'’ second transmltters causes a slow drlft of the relatlve

phase of the two 51gnals,‘as shown 1n Flg 3(D) When the s1gnals

‘are i 180° out of phase, the temporary dlp in the amplltude

s1gnal may cause the loss of a few blts 1n the comp051te SLgnal

at worst. These errors can, be. counteracted w1th a conventlonal
error correctlng code, such as. is commonly known

~F1g -4 shows a set of s;mllar signals to those in F1g 3, but
whereln the. 31gnal 402 from the flrst transmltter is. offset from,

or. out of synchronlzatlon with, the 51gnal 404 from the second

' vtransmltter by a full baud In partlcular,\SLgnal-4Q4 lagS‘SLgnal

402 by~one baud lnterval - AS previously discussed- the offset'of.

signals 402 and 404 may be caused by varlous tlmlng shlfts in the
dellvery of both sxgnals 402 and 404 to a recelver in. an overlap 1
area FlgS' 4(A) ‘and (B) lllustrate the extreme case where the

sum of these tlmlng shifts lS equal to the baud 1nterval shown by |-

.dashed:llnes 400 As can be seen ‘in Flg 4(C), comp031te SLgnal

406 1ncludes a perlod of 1ndeterm1nate frequency whlch undeSLrably

covers several entlre baud 1ntervals and therefore, successful

’A‘demodulatlon is lmp0851ble durlng those baud 1ntervals ”If the

. baud lnterval were’ 1ncreased to mlnlmlze the effect of these

tlmlng shlfts, data 1oss would be less llkely Therefore, 1t can
be seen that the baud rate at Wthh good data transfer can be~
accompllshed lS llmlted by the tlmlng shlfts between SLgnals

dellvered to recelvers in overlap areas.

- hdumosoﬂﬁEx 1010- .
' Page 9 of 145
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| demodulation in a simulcast system.

“problems w1th such orthogonal ‘systems, however.

‘programs.

Throughfthese examples, it can“be seen that high degrees of
modulatibn'synchronization make it possible to obtain cood data
\ } However, the‘baud-rate‘ |
limitation of simulcast systems is a significant drawback and
iimits syStem'throughput. | |

An alternatlve to SLmulcast for w1de‘area coverage is
ass1gnment of orthogonal non overlapplng subd1v1s1ons of the
available system capac1ty ‘to adjacent areas._'Subd1V1510ns can'he
made in tlme (e g., broadcastlng the 1nformatlon on the same
frequency in different time slots to adjacent areas), or in
frequency (e g, broadcastlng the lnformation srmultaneously on
dlfferent frequencxes in adjacent areas) | There are several
Flrst orthogonal

’

assrgnments requlre tunlng the recelver to the ass1gned frequency'
k

or time channel for the area in whlch the receiver currently

resrdes. In the broadcast servxces every traveler.has experienced

the frustratlon of flndlng the correct channel for their favorite
Slmulcast operatlon av01ds the need for scanning and
re-tuning as the moblle unlt moves between areas. Such scannlng
and re-tuning also dlsadvantageously 1ncreases moblle unrt power
consumptlon.A ‘ N |

Second, -and more serious, the orthogonal:assignment approach

'drastically reduces the system‘throughput‘capacity asvmeasured in1"

bitS'per Hz because anywhere from 3 to 7, or possibly more,
orthogonal assxgnments are requlred to obtaln contlnuous area

coverage ln most conventlonal orthogonal systems.; Thls waste of .

capacity 1swsomewhat recouped if the same lnformatlon-ls not

P

Microsoft Ex. 1010
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needed throughOut‘the:service‘areagbecauseua.given piece of
information is sent only to thosencells where it is needed.
Conventional cellular radio service is a typical-example of

an orthogonal system In cellular, the same frequenc1es are

'.reused in spatlally separated cells to° allow dlfferent -data to. be'

transmltted to dlfferent moblle unlts An example of ‘three
cellular arrangements is shown in. Flg 5 where the number of CellS‘
(N) is equal to 3, 4, and 7. »Each cell‘( A B, c, . . .) in

conventlonal cellular servxce usually only 1ncludes a srngle

‘ transmltter and operates in a -different frequency or time division

{
w1thln the communlcatlon protocol As shown ln Fig. 5, cellular

service generally locates transmltters utlllzlng the same lelSlon.

(all the "A" transmltters) far enough apart to reduce the

'llkellhood of lnterference between such transmltters As the

number of cells lncreases, the llkellhood of lnterference
decreases For example, with N 3 as shown by arrangement 500 ln o
Fig. 3, the dlstance between the coverage area of'“A" cells is
about % cell w1dth, with N=4 in arrangement 502, the. dlstance
between the coverage areas of "A“ cells is sllghtly larger, and
with N 7 ln arrangement 504 the dlstance between "A" cells is
1arger than the w1dth of one cell |

/

However, ‘as the number of cells 1ncreases, the length of the

1nd1v1dual tlme 1ntervals per cell decreases for tlme lelSlon

multlplexed systems, thereby decreaSLng the systems total
1nformatlon transfer. 1In frequency lelSlon systems, more cells
undesrrably lncreases the frequency bandw1dth requlred

Therefore, system throughput rn'blts pergHz,;sgdecreased as the

(1

, : M1crosoft Ex. 10 10
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'variety of objects and advantages.

number of cells increases. Furthermore, cellular. systems. often

require’anuelectronic "handshake" between system and mobile unit

to. ldentlfy the specrfrc cell (i.e. transmltter) 1n Wthh the

moblle unit is located to allow capacrty reuse.
II. SUMMARY OF THE. INVENTION . e
The systems and methods of the present rnventlon have a wrde

The systems and methods of thet

\ present lnventlon have as a prlmary obJect to provrde a

communlcatron system w1th wrde area coverage and hlgh message
throughput whlle mrnrmrzrng frequency bandwrdth usage.

oIt 1s an object of the 1nventron to provrde a srmulcast

communlcatlon system w1th a hrgh data . transfer rate whlch does not

‘exceed the baud rate 11m1tatlons of s1mulcast transmrssron.

It rs a further object of the present 1nventlon to provrde a |
communlcatlon system which- provrdes for superlor data
communrcatlon 1ntegr1ty |

" Yet another object of the lnventlon is to provide a mobile
transcelver unlt which prevents unnecessary RF 1nterference,7';
partlcularly on commercral arrcraft R

l‘-.Stlll ﬁurther, it is an object of the”invention to provide'a
zone'based;communicatlon-system which may dynamically‘redefine&'
zoneyboundaries toaimpr0ve information”throughputl

Another object of the rnventron lS to provrde a zone based

srmulcast communlcatlon system which can effectlvely communlcate

with both mobile transcelver unlts located near the center of"’ each

'zone as well as moblle transcerver unlts located wrthln the

'overlap areas-between two or’ more zones,

Microsoft Ex. 1010
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1 o Additional'objects and .advantages of tbe'inventioniwill be
set‘ﬁorth in part in thé'description which follows, and in part
willube;obVions.from-the'description, or may be learned by
practicing the invention. The objects and advantaqes ofythe
5 | invention will be realized and attained by means of:the elementsj'
and combinations partlcularly poxnted out in the appended claims.
To achleve the objects and in accordance with the purpose of'
the 1nventlon, as embodled and broadly descrlbed hereln, the
lnvent;on is directed to a method for lnformatlon.transm;SSLOn by
10 i a plurality_of transmitters to provide broad communication
'capability over'afregion Qf.space,-the information,transmissiOn'
occurrlng durlng at least both a flrst tlme perlod and a second
time perlod and the plurallty of transmltters belng divided into
at least a first andtsecond set of transmltters, the method
15 S - comprising the steps of kafzgenerating a‘system information signaly|
which-includes a pluraiity-of blocks of information,
oi(b) transmlttlng the system 1nformat10n s1gnal to the plurallty of
transmltters, (c) transmlttlng by the flrst and second sets of
transmltters a: flrst block of information in SLmulcast during the‘
20 o first time perlod (d) transmlttlng by the first set of
‘transmltters a. second block of. 1nformatlon durlng the second time |
perlod and‘(e) transmrttlng by the second set of -transmitters a |
third block of'information dur;ng'the second'timepperiod.
In anotber'embodiment,.the invention is directed to a
25 o multiecarrier:simulcast transmission system for transmitting in a

LAW OF“F|CES
FINNEGAN, HENDERSON
FARABOW, GARRETT

8 DUNNER 51gnal the system comprising a first transmltter means for
1300 1 STREET, N. W.
WASHINGTON, DC 20005 . _
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de51red frequency band a message contained in an information
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“r_lnformation srgnal, and a second transmltter means,'spatlally

transmlttlng an 1nformat10n sxgnal by generatlng a flrst plurallty»

-of carrler SLgnals w1th1n the de31red frequency band and by

modulatlng the flrst plurallty of carrier srgnals to convey the

separated from the flrst transmltter, for transmlttlng ‘the
lnformatlon 81gnal in simulcast w1th the flrst transmltter by

generatlng a’ second plurallty of carrier SLgnals at substantlally..

the same frequenc;es as ‘the flrst plurallty of: carrler signals and»_?

by modulatlng the second plurallty of carrier srgnals to convey

the 1nformatlon SLgnal

in another embodlment the 1nvent10n is: dlrected to a.

'communlcatlon method 1mplemented in a computer controlled

communlcatlon network for locatlng a moblle transcelver within a
reglon of space, the. reglon of space belng d1v1ded 1nto a

plurallty of zones w1th each zone serv1ced by at 1east one base

‘transmltter and .at 'least one base recelver, the network storlng

data correspondlng to a zone where the: moblle transcelver was last-f

«

‘known to be located ’the communicationvmethod'Comprising‘the,steps

of (a) transmlttlng a message 51gnal by a base transmltter

'serv101ng a zone where the moblle transcelver was last known to be|.

located~'(b) transmlttlng-a systemwrde probe SLgnal by a.plurallty;li

of base transmltters serv1c1ng a plurallty of zones if the moblle-
transcelver does not. 1nd1cate recelpt of the message SLgnal from N
the base.transmltter, (c) rece1v1ng the reglonal probe 51gnal by .

the mobile-tranSCeiver, (d) transmlttlng an acknowledgment SLgnal

by the -mobile transcelver in- response to the recelved reglonal

probe.31gnal (e) rece1v1ng the acknowledgment 51gnal from the -

N
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~as51gned to & second zone,

moblle transcelver by a base recelver, and (f) updatlng the data

to reflect the zone of the base recelver that recelved the

:acknowledgment SLgnal as the last known locatlon of the mobile

'transcelver.

In yet another embodlment, the 1nvent10n lS directed to a
method of- communlcatlng messages between a plurallty of base
transmitters and moblle recelvers w1thln a reglon of space lelded
into a plurallty ot'zones w1th‘each zone havrng;atvreast one base
transmrtter assigned.thereto; the'communiCation method'comprising'
the steps of (a) transmlttlng substantially 51multaneously a flrst
information SLgnal and a second 1nformatlon signal to communlcate
messages to the moblle recelvers, the flrst'lnformatlon 51gnal

being transmltted ln sxmulcast by a flrst set of base transmltters

'_aSSLgned to a flrst zone, and the second 1nformat10n 51gnal belng

transmltted in SLmulcast by a second set of base. transmltters

(b) dynamlcally rea551gn1ng one or more.
of the base transmltters in the flrst set of base transmltters'n
as51gned to the flrst zone to the second set of base transm1tters~"
as51gned to the second zone as a functlon of the messages to be
communlcated 1n an area, thereby creatlng an updated flrst set of .
base transmltters and an updated second set of base transmltters,j
and (c) transmlttlng substantlally SLmultaneously a thlrd | l
lnformatlon 51gnal and a fourth lnformatlon sxgnalh the third
lnformatlon“SLgnal belng transmltted ln's1mulcast by the updated

first set of . base transmltters, and the fourth lnformatlon 51gnal

belng transmitted in s1mulcast by the. updated second set of base

7 '

12 -

Microsoft Ex. 1010
Page 15 of 145




1 | o transmitters to communicate additfonal messaQes to said mobile
receivers: | | | |

In another embodlment the lnventlon is. dlrected to a moblle
transcelver unlt for transmlttlng messages to and rece1v1ng
5 ' .fmessages from a network comprrs;ngllnput.means.forvallow1ng the | ',a
user to input a'user message to the unit, transmitter means for
vtransmlttlng a radlo frequency sxgnal lncludlng the user message
| from the moblle unlt to ‘the network recelver .means - for rece1v1ng
radlo frequency 81gnals having a message from the network, signal
10 - Tdetector means forhdetectlng at least one_type;of electromagnetic-_-ﬁ
signal generated external to_the,mobile unit'and the network, and
a circuit, connecting the signalldetector meansfto-the transmitter i
means; for disablfngfthe transmitter.means;upon'detection of”the |
.electromagnetlc s1gna1 thereby preventlng unwanted radlo
15 (‘ o frequency transmxssron.

In another embodlment the lnventlon lS dlrected to a
communlcatlon method for controlllng a moblle transcelver whlch
,may communicate w1th a communlcatlon network controlled by a |
computer, the network 1nclud1ng a plurallty of base transmltters
20 ,for transmlttlng messages from the network to the moblle |
transce;ver andhbase'recelvers for recelvrng messages from the -
mobile'transceiVer,”the'mobfle transceiyer,being'capable of
sending a reQistration‘signal to be receiyed byfalbase'receiver in
the network to 1dent1fy the moblle transcelver s locatlon and the‘

25 o ‘ plurallty of base transmltters in the network belng capable of

R LAW O;HCES
FINNECAN, HENDERSON
“ FARABOW, GARRETT

& DunnNER 'moblle transcelver to transmlt a 51gnal to a base recelver to

sendlng a probe srgnal to the moblle transcelver to cause the
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1 ) f‘ ) 1dent1fy ltS locatlon, the method comprlslng'the steps of
'_(a) sendlng a message from the network to the moblle transcelverl,f
- f‘ -to. dlsable the moblle transcelver S capablllty to transmlt a |
o reglstratlon SLgnal (b) storlng the. number: of . probe 31gnals sent]
5 : by the network to the moblle transcelver durlng a- flrst perlod of'wn
-time and the number of messages successfully dellvered to the -

mobile transcelver by the network durlng a second period of tlme,:
(c) processrng by the computer the stored number of probe srgnals

and . number of messages successfully dellvered to evaluate a’

10 | llkellhOOd that a probe 81gna1 w1ll be requlred to be sent by the

network to- locate the moblle unlt to dellver a message, and
(d) sendlng a message to the moblle unlt to enable the mobile
transcelver s capablllty to transmlt a reglstratlon s;gnal lf the
- ‘jcalculated llkellhood exceeds a selected value..
15 . : p Flnally, in another" embodlment the lnventlon is dlrected tb o .
| ‘a communlcatlon method for’ controlllng a moblle transcelver whlchf'
may communlcate w1th a, communlcatlon network controlled by a .
pcomputer, the network 1nc1ud1ng a plurallty of base transmltters_
| for transmlttlng messages to the moblle transcelver and base'.
20 . .|| receivers for rece1v1ng messages from the moblle transcelver, the
moblle transcelver being capable of sendlng a reglstratlon srgnal“'
to be recelved by a base recelver in the network to ldentlfy the
tmoblle transcelver s 1ocatlon, the network u81ng recelved
reglstratlon srgnals to determlne a set of base transmltters to be“‘

25 : -operated to transmlt a message to the moblle transcelver, ‘the -

\.;AW OFFICES
FINNEGCAN, HENDERSON
FARABOW, CARRETT

method comprlslng the steps ‘of (a) sendlng a message from the

& DUNNER’ network to the moblle transceiver to enable the moblle
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1 transceiver's‘capabilrty to:transmlt a registration‘slgnal,
.(b):storing the number of registration signals from the mobile
transceiver to the network during avfirSt period of time and the.
number of messages successfully delivéred to the mobile

5 transcelver by the network durlng a period of tlme, (¢) processing :
the stored number of reglstratlon signals and number of messages |
successfully dellvered to- evaluate a 1lkellh00d that a '
reglstratlon 51gnal from said mobile unlt will not be used by the
network to determlne a set of base transmltters, and (d) sendlng a

10 ' message to the moblle unit to-'disable the moblle transceiver's-'

capablllty to transmlt a reglstration 51gnal if. the likelihood.
'xexceeds a- selected value. |

| It is to 'be understood that both the foregOLng general
descrlptlon and the followmng detalled descrlptlon are exemplary
15 and explanatory'only and are not restrlctlvegof'the lnventlon, as
claimed. | N

IIl. BRIEF DESCRIPTION OF THE DRAWINGS

. The accompanylng draw1ngs, which - are 1ncorporated in and .
constitute a part of thlS spec;flcatlon, lllustrate several

20 embodlments of the lnventlon and together with the descrlptlon,

serve .to expl -the pr1nc1ples of the lnventlon

Fig. 7is a schematlc dlagram of an arrangement of s1mulcast
transmifters; o
Fig, 2#1s a schematic diagram of uniform smooth earth

25 ' ‘propagation;

JMWJN
LAW OFFICES N . Ca, R S . ) .‘ '. o
Finnecan, Hewperson ||+ - Fig. 3 ise® schematic diagram of synchronized modulated -
FARABOW, GARRETT : S # ’ o . : . .
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1 "schematic diagram of modulated waveforms offset-a|
schematlc diagram of cellular system coverage-
ﬁjhematlc dlagram of a communlcatlon system,

5 :flow chart of a preferred method of
chart of 'a preferreolmethod of. sending a
;matlc dlagram of a frequency spectrum for
10 -
'yldlagram of an on/off keying modulator,
Fig. ic Qiagram of a frequency shift keylng
modulator;nw
Fig. diagram of a,four'carrier quadrature’ .Q
15 "»' modulator;w ' |
| . diagram of a firstjembodiment of. a
diagram of a -secord embodiment of a
20 diagram of‘a“moblle?transceiver}:
:frepresentatiou.of a*moblle,
ﬁﬁgemat;\.c dlagram of a mobile receiver;
s a- sghematlc dlagram of an ‘analog base receiver;
'25 . “A; . , “ff.'lr”a schematlc dlagram of a dlgltal base recelver,
HMﬁS&ﬁﬁﬁimma 4'Flg. l%yls a schematic dlagram of ‘a base recelver w1th a

FARABOW, GARRETT - ) ) S

‘Bai2$2?N@' store’and forward feature; E

e e .
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' used to ena

Fig. of a

is'a schematic diagram network operations

Ay

center;
‘Fig. sEhematié:diagram of ‘a database etrpcfure;
Fig. ‘cyschematicydiagram'of a trafffe database;
Fig;iﬂn“ﬁ?( myihematieidiagram:of a'service:queue;
Fig:: .echeﬁatfe'diagram:of'a*Sasé trahsﬁitter
database; | A ﬁ | ‘ .‘
nga;ﬁdwl '_”schematlc dlagram of-dynamicallj changing zonal

“flow chart of a preferred method to dlsable

e;éw%f a moblle unit;

#the reglstratlonffeature' and ‘
Flg 29(B) is a flow chart of a preferred method used to

dlsable the reglstratlon feature

- 17 -
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1V,

| of Wthh are. lllustrated in the accompanylng draw1ngs

'communlcatlon system accordlng to the present 1nventlon

| rates of‘24-M'bits/second

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference w1ll now be’ made in detall to the present preferred .

embodlments and exemplary embodlments of the 1nventlon, examples

Wherever :
p0551ble, the same reference numbers w1ll be used throughout the
draw1ngs ta refer to the same or llke parts.

A, Overv1ew of The Svstem Hardware

Flg 6 shows an: overvrew of the major elements of a preferred

As shown:

thereln, ‘the communlcatlon system includes a. network operatlons

center 600 Wthh is connected to a satelllte upllnk 602 via’ data
path 604 A satellite upllnk is used to prov1de data to satelllte
606. Satelllte 606 redlrects the received data to several

satelllte downllnk statlons 1ncludlng statlon 608 and station 610
Conventlonal satelllte technology allows for nomlnal data transfer‘<
Further, conventlonal satellite o

technology allows for accurate dellvery of data. to. stations 608 :

{ and 610 whlch allows . for prec1se synchronlzatlon between the -

smgnals broadcast in s1mu1cast by the statlons 608 and 610. 4It

:should be understood that statlons 608 and 610 may optlonally

]

recelve 1dentlcal data, or may 1nd1v1dually recelve different data
51multaneously from the satelllte 606 . | |
Satelllte downllnk statlons 608 and 610 are'connected to
spatlally separated base transmltters 612 and 614 vxa data. paths‘
616 and 618 respectlvely Base transmitter 612 ls connected to
antenna 620, and base transmltter 614 lS connected to antenna’ 622
Preferably, the base transmltters of ‘the present system have a

(- o e

[
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1 power output capablllty of about 350 watts, which will prov1de an
ffeczlve transmitter coverage area of several tens of miles.

zone preferably lncludes

dsﬂwétﬁ ‘ ‘multlple transmltter statlons as will be ev1dent from the : Y
5 .follows.ng dlscussz.on Y

Moblle unit 624 is connected to antenna 626 and 4in the
preferred embodlment, is a small portable unlt capable of belng
carrled ea81ly by a user: and therefore lS sxmllar to conventlonal
pagers in those aspects More preferably, the mobile unit has

10 | both receive and transmlt capabillty, w1th a nomlnal transmit

power output of.about 1 watt.

The communlcation system includes several base recelvers 628,
630, 632,~and 634 each connected to antennas 636, 638 640, and
642, respectxvelv. Base receivers: 628 and 630 are connected to a
15 .,,' regional stationt644 v1a‘data.pathsi646 and.648,‘respect1vely; o
Base receivers 632 ‘and 634'are‘connected totregional station 650
via data paths 652 and 654 respectively | Base transmitters 612;
,614 preferably have a large transmlt power output capablllty to
,prov1de coverage to the moblle aunit in. areas to Wthh
20 : o communlcatlon‘ls typically dlff;cult, such as bulldlng interiors)
and to entend the'coverage area”of.each transmitter.- An |
appropriatednumber'of base'receivers should be‘drspersed
'throughout the geographic area to reliably'receive‘the signals
from the*mobi;e_unit. Due:tolthe'difference‘in output_power_

25 : between base transnitters andfmobile units; anroverall;ratio off;O
Hmﬁ;&fﬂﬁ;mmq base receivers to 1 base transmitter may be appropriate, and the 2
FARABOW, GARRETT . ' ) ' ) C
: 8 DUNNER
1300 1 STREET, N. W,
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-1 1to 1 ratio shown in Fig. 6 islmerely shown foriease“of
lllustratlon o o | |
Reglonal statlon 650 is connected to the network operatlons
center 600 via data path 656 and:reglonal.statlon 644 1svconnected
5 . ‘ Ato the network operatlons center 600 v1a data path '658. The data
| paths 656 and 658 preferably 1nclude low cost phone llnes, but may
lnclude any convenlent and approprlate data transfer technology |
Generally, the communlcatlon system of the present invention’
roughly leldes various reglons of" space into portlons called
10 : || zones. Each zone must have one’ or preferably more- base |
transmltters ass1gned to lt. ZOne boundaries are roughly deflned
by the transmltter coverage areas of the base transmltters |
assigned to that zone.‘ For example, Fig. 6 shows a dashed zone
dividing'line 660 roughly dividing'a zone 1 from a zone 2‘- ZOne 1
15‘ j includes base transmltter 614, base receivers 632 and 634
reglonal statlon 650, and moblle unit 624 Zone 2 lncludesnbase .
transmltter 612 base recelvers 628 and 630 and reglonal station
644. Dashed llne 660 only roughly deflnes the boundary between
zones because_precxse bonndarles do not-ex1st; For example, to
20 insure adequate coverage of the'region, as shown in Fig. 1, the :v N
range of both transmltter 614 should at least cover the reglon U
,above.dashed line 660, and preferably should extend somewhat.below
dashed line‘660 Slmllarly, the range of base transmitter 612 |
should at least cover the reglon below dashed llne 660, and |

25 . || preferably should extend somewhat abovée dashed line 660. ~As can'’

LAW OFFicES
FINNECAN, HENDERSON

be seen, an overlap of transmitter coverage may occur in the
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‘and .base transmltter 614 is broadcastlng a dlfferent

g

Referrlng back to Flg 2, it can be‘seenfthat'boundary 202

,and boundary 204 overlap ln an area near the equi- 51gnal 200 and "

between these boundarles Wthh may ‘be termed an'"overlap area._
In Fig. 6 dashed llne 660 lS drawn near the may be deflned as the
equi- srgnal boundary between base transmrtter 614 and base ,'

transmltter 612 of course, dashed line 660 does not represent

1] the overlap area. that may occur between base transmrtter 614 and -
tbase transmltter 612 | |

‘As explalned in the Background of the. Inventlon sectlon, 1f ;lVg}
-base transmltters 612 and 614 are broadcastlng 1dent1cal srgnals

'on the same frequencres in srmulcast good receptlon by a- recelver-

located near the dashed llne 660, and possrbly ln an overlap area

(not shown), can be achleved - Slmulcast thus may prov1de unlform

transmltter coverage for the reglon shown in. Flg 6. However,mrf

fbase transmltter:612 is-broadcasting a flrst informatlonnsignar”d

second

lnformatlon 51gnal on ldentlcal frequencres srmultaneously,.lt

,w1ll llkely be dlfflCult for a receiver: located ln the overlap
area to recelve elther the first or the second rnformatlon s1gnal, »

~In thlS lnstance, the overlap area may be referred to.as: ‘an :,

'X'

lnterference area because a recelver in thls area would recelve afw

composrte‘SLgnal lncludlng the flrst and second 1nformatlon

’

srgnal that would llkely be unusable.

The follow1ng will be an exemplary dlscu3510n of the varrous“ﬁ

:lnteractlons of the elements of the. communrcatlon system when

dellverlng a message to moblle unit 624 In accordance with the

1nventlon, a preferred method 700 of thlS 1nteractlon ls shown lny;

)

- 21 -
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{{Fig. 7. Network 0perations center 600 generates a system

information signallof several blocks of'information as shown in

' step7702 The. blocks of 1nformation 1nc1ude an electronlc messagelﬁ

to be’ dellvered to the moblle unit 624
‘In_step 704,'the_system information signal'is:transmitted to -

the base transmitters. Inﬁparticular the'network*operations

:center 600 provxde the system lnformatlon sxgnal and approprwate :
/

other data to the satelllte upllnk 602, v1a data path 604 for

transmission to the satellite 606. vThe data is then received and

| retransmitted by satellite 606 to satellite d0wnlink stations“608

and 610: The data recelved by satellite downllnk 608 is prov1ded
to base transmltter 612 through data path 616 and the data
recelved by satelllte downllnk 610 is provxded”to base transmitter |
614 through data ‘path 618 I
At thlS pornt the exemplaryvcommunlcatron system shown in

Fig. G-may transfer the message to the moblle unlt durlng one ofl
tmodtlme interva153 In the first time 1nterval both base
transmitter Glénand base transmitter 614 transmlt data via antenna;

620Aand antenna_622, respectlvely, in 51mulcast to be received by"

|| mobile hnit 6?4 ’which~correSponds to step 706 ‘in Fig. 7. This

frrst alternatlve may ‘be useful to deliver. the message 1f " for

example, ‘the’ locatlon of moblle unlt 624 .in zone 1l or zone 2 ls"

"unknown and broad coverage is desrred

: In the second tlme interval base transmltter 614 transmlts a
block of 1nformatlon 1ncluding the message data to moblle unlt 624
and ‘base transmltter 612 transmlts another block of lnformatlon,'~

which corresponds to steps 708 and ,710 of Flg . Thls second

‘aSan .

et
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"1 , alternatlve ‘may be useful lf for example, the moblle unit 624 1s:
known to be located in -zone-1l and out of range ‘of . ‘base transmltter o
1612, - Dellvery of the message to moblle unlt 624 durlng the second
time, interval is advantageous because durlng message dellvery to
5 | . 1l the moblle unlt 624 by base transmltter 614, base transmltter 612
'could be dellverlng a dlfferent message to a dlfferent moblle unlt
(not shown) .As can be seen, thlS second alternatlve would |
lncrease lnformatlon throughput and system effLCLency

| If the moblle unit 624 has properly recelved the message v1a
10. |} antenna 626, then the moblle un1t 624 may generate a’ return 51gnal
,and broadcast that s1gnal v1a antenna 626 : The return 51gnal may

1l be recelved by any or several of the base recelvers 628, 630, 632

{|or 634 For example, the return signal could be recelved by. base,
'recerer 632 through antenna 640 if antenna 640 is located closer
15 - .to .the” moblle unlts than any other antenna 636, 638 or 642, In‘
-thls case, the base receiver’ would recelve the return s1gnal ahd
prov1de it to reglonal station 650 through data path 652. Thef;7
.reglonal statlon would then prov1de ‘the return SLgnal to the =
.network operatlons center 600 through data path 656 for further
20 : processing as appropriate. It ‘should be understood that a returnb-
| SLgnal may 1nclude elther an autonomous acknowledgment signal
whlch lndlcates that the moblle unlt accurately recelved the’
message or a user generated reply s1gnal

If the moblle unlt 624 -does not completely recelve the -

25 ; message, it can generate and broadcast a negatlve acknowledge
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1 ) network operatlons center 600 yinddcates that retransmission of
.the message is necessary e o @,n' : R . _::,,'
It should be understood that the exemplary system shown in
Fig: 6 1ncludes a modest number of elements for ease of
5 .explanatlon. It is envrsloned that the system of the present
slnventlon lnclude a large number of base transmltters, -base
'recelvers, reglonal statlons, and mobile units w1th a substantlal
number of base transmltters aSSLgned to each zone and all base
transmltters assrgned to . a partlcular‘zone operatlng lnl51mulcast.
10 © || Further, it is envisioned,that:theﬂpresent»system'could‘
| advantageously'support'a large number‘of soneslto cover a wide
-geographlc area. ‘ w“‘= o | |

B. ‘ 0verv1ew of the ZOnal Slmulcast Concepts

~ The preferred systems and methods of the present lnventlonl-g.
.15 varlously use srmulcast technlques w1th1n 1nd1v1dual zones and
“ over several or all of ‘the zones._ As prevrously noted zoénes éfe_f
generally deflned by the coverage areas of the one or more: base
transmitters: The network operatlons center 600 a351gns each base
transmltter infthe system to a zone. For example, ‘in Flg 6 basetn
20 ‘ transmltter‘GlQVls assrgned to zone 1,'and the base transmltter
612 is'assigned to zone 2 by the network operatlons center 600

To maxrmlze lnformatlon throughput the systems and methods of the
‘present lnventlon dynamlcally control zonal assrgnments and the |
use of - smmulcast technlques. ‘ |

25 In general the communlcatlon system of the present invention

LAW OFFICES'
FINNECAN, HENDERSON
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operates by repeatlng a communlcatlon cycle to achleve desired
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.

1 ‘ communlcatlon cycle lS d1v1ded into a systemw1de time 1nterval and
| a zonal time lnterval In.the systemwrde time lnterval the base
transmltters from at least several zones are operated in 51mulcast‘.
to S1multaneously transmlt ‘identical 1nformatlon to a- large
5 geographlc area. It should be understood that the systemw1de tlme'
merely two or more zones. |
Broadly speaklng,;the communicatlon systém'need not know the
location of-a moblle.unit to transmit to it dnring.the syStemwide"
time interval Therefore, the systemw1de tlme lnterval can be |

10 used to send a. "probe" s1gnal that requests a partlcular moblle

‘unlt to’ broadcast an acknbwledgment signal to allow the system to
-determlne its. approxxmate locatlon by determlnlng Wthh base . |
recelver recelves the acknowledgment 51gnal Probe 51gnals,
thereby, may be used to}track the locatlons of mobile uhnits, . or td :
15 uncover the locatlon of "lost" moblle unlts

In the zonal ‘time 1nterval each base transmltter assrgned to
a partlcular zone transmlts 1dent1cal 1nformatlon in. 51mulcast.-
However, for moblle unlts .at or near the 1nterference areas
between adjacent zones, poor communlcatlon to those moblle units
20 ' is llkely durlng the zonal tlme 1nterval because transmitters 1n
adjacent zones w1ll be s1multaneously transmlttlng dlfferent data
on the same, or substantlally the same, frequenc1es. \The zonal
time lnterval prov1des good communlcatlon capablllty for moblle:'
unlts not located near the zonal boundarles and allows the system
25 © Jito “reuse" identical frequenc1es 1n adjacent zones.‘vFurthermore,"

LAW OFFICES

FINNEGAN, HENDERSON Jlf zonal boundaries are selected to be* located in areas where
FARABOW, GARRETT ‘ 1
8 DUNNER moblle units are not llkely to be located 1.e.<unpopulated areas,
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'transmlss1on frequency band in the several zones.

lduring a subsequent systemwrde

the likelihood of~providing good communication: capabilities to a'
large percentage of moblle unlts can be lncreased
As can be seen, from a system perspectlve, 1t is des1rable to

communlcate w1th ‘the moblle unlts in the zonal tlme lnterval

fbecause lnformatlon throughput is max1mlzed by reuSLng the

In other words,.n““
u51ng the zonal tlme 1nterval allows communlcatlon with a 1arge ”xn
number of moblle unlts in a short amount of tlme.' Accordlngly,“
communlcatlon durlng the. systemw1de tlme 1nterval should be
vmlnlmlzed because message transmLSSIOn durlng this lnterval

¢

requlres a large amount of system resources. be dedlcated to that

' .message.

For mobile units located near the boundaries‘between.zones
where interferénce'is likely during'the zonal time interval, good
communlcatlon capablllty can be achleved for these unlts durlng

the systemw1de time - 1nterva1 ' In the preferred systems and

' methods, when a mobile unlt fails to acknowledge a message sent

durlng the zonal tlme 1nterval or prov1des a negatlve

acknowledgment, the network operatlons center sends a.probe SIgnal.

tlme lnterval to determlne the

|

-locatlon of that mobile unit. If the locatlon of the moblle unlt

1nd1cates that a llkely reason for the fallure of the moblle unlt.
to recelve the message 1s caused by lnter-zonal 1nterference, the

network operatlons center may sxmply retransmlt the message durlng :1
the systemw1de tlme 1nterval In other lnstances, the fallure to.
successfully dellver a message may be srmply caused by the moblle

unit belng located in a weak s1gnal area w1th1n a zone. In these

.-
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‘:1nstances,vthe system may retransmlt the message durlng the zonalll

time interval using an approprlate error correctlng code or usrng

Y

a stronger error correcting:code.,

Alternatively, the network operations cénter may determine '

| from the probe signal that the mobile unit ls:slmply located in a

'dlfferent zone than the zone ‘that the message was first sent. In

this .case, the neﬁWOrk operations center preferably causes the',.

message to be retransmltted 1n the approprlate zone w1thout agaln

using a. portlon of the valuable systemw1de tlme 1nterval

‘In accordance w1th the 1nventlon, a preferred method 800 for-"
sendlng a probe SLgnal is shown in Fig. 8 In step 802 a message

srgnal is transmltted by a base transmltter serv1c1ng a zone where

A the:moblle transcelver waS“last known to be located In

partlcular, this: may be preferably an attempt by the network to-

dellver a message to the moblle transcelver.

If the moblle transcelver does not 1nd1cate‘receipt of the

'message signal from the base transmitter transmltted -in step 802

"the network assumes that the moblle transcelver has not received

the message and transmlts a probe signal by a plurallty of base

transmitters servicing ajplurality‘of’zones in step 804. The

.mobile'tranSCeiver receives the probe‘signal'in‘step 806.

* Upon recelpt of the probe 51gnal by the moblle transcelver,

'the moblle transcelver transmlts an acknowledgment signal in step

808. A base recelver recelves ‘the acknowledgment signal from the

mobile transcelver in step 810

- 27 -
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1 j ) '7" | Flnally, the data, uch as the last locatlon field 2104 shown"jn
| in user. database 2100, is updated to reflect the zone of the base .
,frecelver, or recelvers, that’ recelves the acknowledgment 51gna1 as.
’the last known locatlon of the mobrle transcelver in step 812

5 - I , C. The Multl-Carrler Modulatlon Transmlss1on Format

The base transmltters of the communlcatlon system, ‘such as

base transmltters 612 and 614 shown in Flg 6, preferably utlllzej
a multl carrler modulatlon format as w111 now be descrlbed In .

general a multl carrler modulatlon format env151ons the

10 - A SLmultaneous.transmlss1on of several closely-spaced carrier

]

‘frequencfes within a'desired[frequency band,'each_individually'
modulated’to conVey anAinformation siqnal i The multl;carrier
f‘modulatlon format advantageously allows for hlgh data transfer
“frates by prov1d1ng good bit rate transmlss10n rates whlle keeplng-
15 - B below the baud rate llmitatlons of simulcast transmxssron

| technlques | | | '

Fig. 9 shows a frequency representatlon 900 of.an-elght
carrier modulatlon format., Carrler frequency 902 is -shown Wlth
sidelbands,904,-carrier'frequency;906 is shown w1th‘31de bands
20 1] 908, carrier freq'uency91.0 'is shown with side bands 912, carrier
frequency 914 iS‘shown withrside bandSuélG,'carrier‘frequency 918'
,ls shown with srde bands 920 ~carrier.frequency 922 is’shownfwith‘
Slde bands 924 darrier frequency 926 is shown with side bands -
928, and carrier’ frequency 930 is shown Wlth 51de bands 932. |
25 | |
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1 | ‘It should be understood that although thls exemplary flgure
shows an elght carrier srgnal modulatlon format, other different
numbers of carrler frequenc1es may be cons1dered for use ln the h

'systems and methods of - the present 1nventlon

s e . In thls exemplary embodlment, the carrler frequenc1es are

spaced . 3 KHz apart w1th1n a- des1red frequency band of 50 KHz .

"Dashed llne sklrts 934 and 936 represent mlnlmum frequency roll

_'off 1evels, such as may be requlred by Federal Communlcatlon

Commxssxon regulatlons, to prevent overlap 1nterference into .

10 : ; ﬂadjacent frequency bands

Because elght unlque data streams may be modulated onto the
; respectlve elght carrler sxgnals in this embodlment, the data .
transfer rate of the transm1s51on from the base transmltters canA
be . greatly 1ncreased whlle keeping the baud—rate w1th1n |
15 | acceptable ranges for 51mulcast transmlssion It should also be
understood that ln accordance w1th good 81mulcast practlce, the
_ respectlve carrler frequenc1es between ad]acent base transmlttersA-a
,‘such as base transmltter 612 and base transmltter 614 in Flg 6
should be sllghtly offset to prevent sustalned nodes or "dead )
20 Ayr ' spots" where destructlve 1nterference between the sagnals from
‘A each transmltter prov1des an unusable compos1te 51gnal, ‘as was
' explalned in the background sectlon of thls appllcatlon This" -

frequency offset is preferably on the order of 10- 20 hertzr

. --As . prevrously dlscussed each carrler 51gnal may be

25 - y 1nd1v1dually modulated to convey a data stream. The following:

LAW OFFICES
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invention.

modulated - on/off keying (MOOK).

._generator‘loo4 generating_frequency F2,

carriers in”accordance with the systems and methods of the present

. odulated On/Off Keying
Perhaps the Smelest modulation scheme conceptually is
Fig. 10 shows a schematic

representation of a MOOK modulator 1000. The MOOK modulator 1000

includes a plurality of carrier frequency generating dev1ces, such'uﬁ'

as frequency generator 1002 generating frequency Fl frequency‘r”
frequency generator lOOé:
generating frequency F3) frequency generator 1008 generatingx
frequency F4, and'frequency generator‘lolo generatinq frequency
Fn. As‘Shown in'Fig :10‘ the.MOOK modulator 1006'may include any ;'
number (i e. n) of frequency generators, but eight carrier
frequencies are preferred as shown in Fig 9Q'

The output from.each of the.carrier frequency generators:ld2,"‘
l04; 106, 108, and 110 is’apolied to a plurality of respective - |
switches SWl 812, SW2 814, SW3 816, SW4 818, and SWn 820. The
output from each switch is'proyided‘to a combiner 1022, -

Each of the switChes SWL 812, SW2 814, _sw3 816'-sw4 818, and
SwWn 820 opens and closes under the control of a control logic
system (not- shown) to effect the MOOK modulation. The control
logic system (not shown) causes the desired sw1tches to variouslyl
close and open, thereby conveying ‘an n-bit binary word. Each
carrier frequency transmits a binary "one"'if.the respective
switch is closed and a binary "sqro"ﬁif the;respective switch is

open.

-.30 -
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1 . - The summer 1022 comblnes the modulated carrler frequen01es to o
: prov1de a multl-carrler modulated output SLgnal -that conveys an -
n-bit blnary word

b ’ ‘ .
‘ 12; Blnarv Frequencv Shlft Kev1nq Modulatlon

5 | .An alternatlve multl—carrler modulatlon scheme including -
jfrequency shift keying (FSK) technlques may be lmplemented by the
modulator: shown ln Fig. 11. A frequency shift keylng modulator
1100 lncludes a flrst frequency source 1102, a second frequency
source 1104, a’ thlrd frequency source 1106, a. fourth frequency

10 - A N source 1108, and an nth frequency source 1110 The output from'

each frequency source is prov1ded to a respectlve modulator 1112

1114 1116 1118, and 1120

A control loglc system (not shown) prov1des a frequency
control s1gnal to each modulator to frequency Shlft modulate the
15v | 'carrler frequencres In partlcular the control loglc system (not
shown) provrdes frequency control 51gnal 1 to modulator 1112,
‘frequency control 51gnal 2 to modulator 1114 frequency control
fsrgnal 3 tormodulator.1116 frequency srgnal 4 to, modulator 1118
|| and frequency control srgnal n to modulator 1120 In blnary A
20 o -frequency Shlft keylng (BFSK), the respectlve frequency control o
| s1gnals provxde data correspondlng to a bxnary "one"ior "zero"
“whlch causes the respectlve modulators to modulate a flrSt or
second frequency onto the carrler 51gnal |

A summer 1122 comblnes the modulated carrier frequenc1es to

25 o 'produce an output 51gnal

' LAW OFFICES
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3. Mary Freguency Shift Keylng Modulatlon

1

a modulatlon scheme related to binary frequency Shlft keying

is M'ary frequency Shlft keylng M ary frequency-shlft keying -

modulates three or more dlfferent frequencres onto the ‘respective
carrier sxgnals In quaternary frequency Shlft keylng, ‘for

example, two bltS of information may be 1nstantaneously conveyed

on a 51ngle carrler frequency S;mllarly,_slary frequency shift .,

keylng may lnstantaneouslyfconvey three bits of information per:
carrier'frequency. | B Il :

Referrlng agaln to Flg 11, M ary frequency Shlft keying mayd ‘
be lmplemented by prov1d1ng modulators 1112, 1114, 1116, 1118, and

1120 w1th the capablllty to modulate M dlfferent frequencres onto

1the carrier SLgnal. Accordlngly, the various frequency control

KSLgnals must prov1de data 1ndlcat1ng Wthh of the M frequenc1es is

[

'to be modulated onto the carrler s1gna1 For example, in
quaternary frequency Shlft keylng, the frequency control 51gnals

‘ must each lnclude two bltS of 1nformation to- lndlcate Wthh of the

four dlfferent frequencies are to be modulated onto the carrier ﬁ
frequency
The summer 1122 comblnes the modulated carrler frequenc1es to

produce an output 31gnal

4. Quadrature Amplltude Multl-Carrler Modulatlon

Yet another alternatlve modulatlon technlque for a

E multl—carrler transmlsslon format is shown in Fig. 12. A

quadrature modulator- 1200 includes:a first-quadraturepcarrier E
generator 1202, a second quadrature carrier generator 1204, a

third quadrature carrier’generator 1206, and a fourth quadrature

. : - S ‘hdkxoyﬁTEx.IOIO'
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1 L carrier'generator.l208. As is well known,‘quadrature'modulators-

| in general each produce an in-phase carrier SLgnal and a
ﬂquadrature carrler SLgnal that is +/- 90° out of phase w1th
,reference to the 1n-phase s1gna1 .Of course, any number of

5 : quadrature carrler generators could be env1s1oned dependlng upon
data transfer and throughput needs Flg 12 shows four quadrature
‘carrier generations which effectlvely correspond to’ elght unlque ﬁ L
'modulator s1gnals Therefore, quadrature amplltude multi- carrler“
modulatlon may preferably reduce: the w1dth of the frequency band
10 : necessary to achleve a de51red data transfer rate.»

Each quadrature carrler generator 1202 1204a 1206, and 1268‘

recelves a control signal’ from a control loglc system (not shown)
Wthh provides. the data to be modulated onto the quadrature
carrler signals.. In a simple 1mplementatlon, the quadrature
15 _'. carrierlgenerators may~amp11tude modulate the 1n-phase and
| 'quadrature phase output signals to convey two bltS of lnformatlon.f
The ln-phase and quadrature 31gnals output from each quadrature
"carrler generators 1202 1204 1206, and 1208 are prov1ded to a
<summer 1210 Wthh comblnes the sxgnals to produce an output
20 - SLgnal. _ : N N :“ ‘.y ‘A
| | 5. Permutatlon Freguency Shlft Keylng [Png)

PFSK may be lmplemented through control loglc systems slmllar
to that used in a MOOK or an M’ ary FSK modulatlon scheme fni”f

PFSK, everyfbaud-has a flxed number of-carr1er-s1gnals present o

25 ' preferably any 4 of the- poss;ble 8. In a PFSK arrangement,
_ Law orrices | constant average transmltter power is advantageously dellvered and ‘
FINNECAN, HENDERSON
FARABOW, GARRETT

& DUNNER the recelver only need dec1de which 4 carrler frequenc1es contaln
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hlgher number of blts may be’ dellvered per baud Wlth PFSK

data transmltted from the satelllte 606

' operatlon of the base transmltter unit.

‘the- most energy CIn the case of MOOK, the recelver must attempt

"to determlne on. a subchannel by-subchannel baSlS the presence or

absence of a s1gna1 ThlS aspect of . PFSK may s1mp11fy moblleA
recelver de81gn - . R f ‘ﬁ 5 j;.
Compared to a blnary or M’ ary FSK modulatlon schemes, a
For.
example, PFSK may generate s1gnals that independent FSK

subchannels could never. generate, such as all four carrlers being }

the four hlghest frequenc1es, and therefore 1t can be seen that

‘PFSK may - advantageously lncrease 1nformatlon transfer rates.

"

D. The Base Transmltter
. Each base’ transmltter unlt, such as base'transmitter'612 or -
614 shown in Fig.. 6, recelves transmltter control data and message,5

Flg 13 shows a flrst

'_preferred embodlment of a base transmltter 1300 in accordance w1th

the present 1nventlon.; The base transmltter 1300 recelves data

from the satelllte downllnk connected to data 1nput 1302 Wthh

_prov1des thlS data to a control loglc system 1304 to control the

The control loglc 1304

;prov1des a: control 51gnal ‘to a plurallty of modulators 1306, 1308

1310, 1312 and 1314 : Modulator 1306 produces a carrler s1gnal
Fl, modulator 1308 produces a carrler smgnal F2, modulator 1310
produces a carrler s1gnal F3, modulator 1312 produces a carrlerA
s1gnal F4, and modulator 1314 produces a carrler 51gnal Fn.

For example, the control loglc may generate approprlate

‘control 31gnals to modulate the carrler s1gnals in ‘a MOOK, BFSK,

M’ ary FSK, PFSK,Vor quadrature amplltude“modulatlon scheme, as'"
,‘.-lr-\,;' @‘*———-—~ !

-3 -
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1 oo pre&iouslj'discuSsed Eacnﬂmodulator.then prouides the modulated
output signal to a comblner 1316 whlch comblnes each of the
several modulated carrler frequencxes into a 51ngle output. s1gnalu
The sxngle SLgnal is then applled to a power ampllfler 1318
5 to amplify thlS SLgnal to an-appropriate level. . The power
ampllfler 1318 may, for example, produce a nomlnal output 31gna1
of 350 watts to antenna 1320 In thlS embodlment, power ampllfler"
1318 preferably has extremely linear characterlstlcs to prevent
formation of lntermodulatlon products, and to lnsure that these
10 lntermodulatlon products do not cause 51gnals to be generated at

‘undesirable frequenc1es. Antenna 1320 broadcasts the desxred

s1gnal from power ampllfler 1318.

.Flg. l4pshows a_second preferred embodiment of a base
transmitter unit - The second embodiment comprises a base’
iS ,transmltter 1400 which 1ncludes a-satellite downllnk connected to
‘datatlnput 1402 control loglc 1404, and several modulators 1406,
1408, 1410, 1412, and l4L45- Each, modulator recelves an
appropriate control signal from-the control logxc 1404, as
prev10usly dlscussed w1th respect to base transmltter 1300
20 | '_ The output from each of modulators 1406, 1408, 1410, 1412
and 1414 ‘in- base transmltter 1400 is provrded to. respectlve power
amplifiers 1416, 1418 1420 1422,-and 1424 to prov1de an
approprlate power output level for transmLSSLOn, such as 350 watts |- .
aggregate.:'

25
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'Flg

ithe moblle transcelver 1500

The output from. each. of power ampllflers 1416, 1418' 1420

1422 and 1424 is provrded to combiner 1426 . to comblne ‘the

‘.modulated carrler s1gnals 1nto a 51ngle output srgnal Wthh is

- provrded to antenna 1428 for broadcast

E.- The Moblle Unlt
»The'moblle ‘unit may be a:small= portable moblle ‘transceiver,
such as . plctorlally represented in Flg 16 Referrlng now t0“L

15 the moblle transcelver 1500 shown thereln lncludes a

'recelver sectlon for rece1v1ng 51gnals from the base transmlttersi

of the system, and a transmltter sectlon for transmlttlng replres,"
or other messages, to the base recelvers of the system
In partlcular, the moblle transcelver 1500 lncludes an

antenna 1502 Wthh lS connected to a transmlt/recelve switch 1504

to sw1tch the antenna between the transmlt and recelve sectlons of

A recelver 1506 lS provrded to
recelve the messages from the: base transmltter.: Of course, the
recelver must be approprlately de51gned to recelve the |
multl—carrler srgnals from the base transmltters and- must be
approprlately de51gned to demodulate the partlcular modulatlon v
scheme utlllzed | For example, approprlate analog fllters and

approprlate demodulators could be used In’ the preferred

embodiment, the receiVer performS;a‘transtrm, such as a fast -
:fourier,transform, on the received signal"to'separate_the data . °
from the various carriers in the multi-carrier mddulation format3

The recelver 1506 is- connected to a dlsplay and storage loglc -

section 1508 to process the recelved srgnal An.annunc1ator~1510-

'to alert the user that a message has been recelved is connected to

- 36 =
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and controlled by the dlsplay and storage loglc 1508

‘-received.

.The
annuncxator 1510 may. commonly 1nclude a sound produc1ng dev1ce
such as a beeper, or a v1brator, or a, flashlng llght |

A set of dlsplay controls 1512 to control the dlsplay of the.
moblle transcelver 1500 lS connected to the dlsplay and storage '|4
loglc 1508 A dlsplay 1514, preferably an LCD dlsplay, lS also
connected to the dlsplay and storage loglc 1508 to dlsplay
messages and varlous other lnformatlon to the user.

Dlsplay and storage logic 1508 is connected to transmit loglc

1518 via connectlon 1526 plsplay and storage'log1c~1508-may,.3'

generate‘an autonomous acknowledge signal which'Causes the

| transmitter 1520 to broadcast an approprlately modulated RF

s1gnal As prev1ously dlscussed it is deSLrable for the mobile

'transcelver to transmlt an acknowledge s1gnal if the message was
properly received by the mobile unlt or alternatlvely to transmlt,,

la negative: acknowledge s1gnal lf the message was only partlally

The negative acknowledge signal lndlcates that the

|| network operatlons center should-rebroadcast the message to the;

mobile unit.

'Preferably, the,rebroadcasthof theymessagelto.the:mobile“unit
shouldloccur'With anfappropriate error.correcting_code which?mayhﬁ
be,decoded'by the.mobile'unlt to lnSure complete and accuratep.‘

reception of'the-message}' of course, error COrrecting codes‘<.
should be used only when necessary because. thelr use slows data. A
transfer and - 1ncreases the complex1ty of the moblle unlt Other '
types of autonomous replles may also be useful for example, to. B

1nd1cate to the network operatlons-center that the user has not

WASHINGTON, DC 20005 {}~=7"

1-202-408-4000 -

30
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to the. transm1tter-1520

ﬂupon sensing through antenna 1502 a threshold level: srgnal

dtransmltter 1520 via connectlon 1524

}transmLSSLOns by the moblle unit are undes1rable

'v1ewed the message even though the mobile unit properly recelved

it, such as when the moblle transcelver is unattended by the user
A set ofvlnput-sw1tches 1516 is provrded to allow the user=to
1nput a reply to a recelved message, or to otherwrse generate a

message to be transmltted by the mobile transcelver The input

sw1tches are connected to transmlt logic 1518 whlch decodes the

SLgnal from the lnput sw1tches 1516 to generate an output 51gnal
The transmltter 1520 generates an
approprlately modulated RF s1gnal to be broadcast by antenna 1502A

' The moblle transcelver 1500 also preferably lncludes a nOLSe
detector 1522 'The noise detector 1522 prov1des an output srgnal
The
noise detector 1522 prov1des an output srgnal to. dlsable the .
and to thereby prevent
unwanted transm1551on by the moblle unit.

Noise detector 1522 preferably is set to detect

‘electromagnetlc s1gnals which are generated externally ‘to the

communlcatlon system and Wthh .are lndlcatlve of a condltlon when

For example,

“the n01se detector 1522 could be designed to serve .a threshold"

level of no;se at 400 Hz When the user enters a commercial -
'alrcraft ‘Wthh commonly uses 400 hertz power supply, the recelpt5f
of thls noise by the noise- detector 1522 would then dlsable the {
transmlt capablllty of the mobile transcelver 1500 durlng . '
operatlon-of the alrcraft to prevent any unnecessary or unwantedo
lnterference with 'the operatlons‘of the aircraft by autonomous or
‘1ntentlonal transmlss10ns by the mobile transcelver 1500

‘,m“7’
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desired.

fmessages are not ant1c1pated to be transmltted

The dlsplay and storage loglc 1508 of the moblle transcelver'

,1500 further preferably lncludes a tlmlng c1rcu1t (not shown)

Wthh may be. used to ‘turn the recelver sectlon 1506 on or off,

i

’moblle transcelver ‘to "power down" durlng perlods of - tlme when

preferred communlcatlon protocol the receiver ‘could s1mply power
up at. the beglnnlng of each cycle to recelve data to determlne 1f

a message will be- transmltted to that moblle transcelver durlng

that cycle or when lnformatlon concernlng message avallablllty

w1ll beitransmltted. If the moblle transcelver is to receive a
message, the timing circuit could power up at.the approprlate tlme
to receive the message, and then power down after recelpt The’
tlmlng circuit, therefore, advantageously prolongs the battery
it should ‘be

life of the moblle transcelver 1500. Of course,

-understood that the tlmlng Cchult could control the other

elements of the moblle transcelver, such as the dlsplay 1514 and"
the transmlt loglc 1518 |

In an alternate lmplementatlon, the recelver 1506 may:
adaptlvely change 1ts demodulatlon technlques to- accommodate
various. formats.b For example, each zone - may advantageously useva
dlfferent modulatlon format dependlng on message traffic levels,
and other cons;deratlons In partlcular, the recelver may recelve ?i
a signal lndlcatlng the modulatlon scheme utlllzed 1n a. glven zone.
via a modulatlon format message contalned 1n an overhead portlong»
of the,data stream, The demodulatlon of FSK, M’ ary FSK, PFSK; and .

MOOK'formats 511-bég1n wmth the determlnatlon,of the energy levels
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The tlmlng c1rcu1t (not shown) advantageously allows the »”

For example, in-af =




1 .detected_at each of the carrier frequencies, and thus require
identical~processing of'thedreceiVed RF energy» vThe iogic (not
shown) in the receiver 1nterprets the meanlng of- these measured
.energy 1evels based upon the modulatlon scheme selected as

5 . lndicated by the recelved\modulatlon format message. In this
manner srmpler and more economlcal transmltters,'WLth a decreased
capac1ty for lnformatlon transfer, can be uséd in zones that have
decreased" traffic loads and -more expensxve, high- thrOughput |
transmltters can be used only 1n those areas where- they are
0 needed t

A plctorlal representatlon of the moblle transcelver is shown B

in Flg 16 The mobile transceiver 1600 shown therein 1ncludes a

case 1602 a palr of dlsplay control buttons 1604, a dlsplay 1606
and a set-of six reply buttons 1608, 1610, 1612 1614, 1616, and~
.15 l11618. As indicated prev;ously, dlsplay 1606 lS preferably an LCD
dlsplay and a set of dlsplay control buttons 1604 may be used to
scroll text up or down .on’ the ‘display’ 1606 The message "w1ll you
i\ be home for dlnner?" 'is shown on display 1606

N The set. of six reply buttons 1608, 1610, 1612, 1614, 1616,
20 , and 1618 prov1de a flexlble system for user generated replles tor
received messages. ‘The dlsplay'and storage~log1c 1508 prov1des
lnformatlon immedlately above each button indicating a poss1ble‘
reply message by the user. In the Smele .example shown in |
Fig. 16"theuuser may'reply "yes," "no," or "2?" to the message .
és -~ {1620 dlsplayed on the screen 1606 The - transmit 1ogic'1518

LAW QOFFICES

FINNEGAN; Hinperson || JEN@rates an approprlate s;gnal based upon which buttOn the user
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presses. 1In thisrsimple scenario, buttons 1614,f1616,-and 1618pf

are,unused
In alternate appllcatlons, up to six possible reply messages
may be shown on the screen 1606 of course,'other partlcularlzed :

appllcatlons may be env1510ned for the reply feature of the moblle'

- transcelver 1500. For example, lf the user ls a stockbroker, the

display 1606 could dlsplay the terms "buy," "sell," or "hold"

above-the approprlate buttons. A varlety of other appllcatlons

-may be envrsroned

Wlth the 31x button reply optlon prov1ded by moblle

transcelver 1500, ‘a three blt message may be transmltted by the -

- mobrle transcelver to the base receivers. The two. remaining

states of. the three blt message may be used by the transmlt loglc

1518 for the autonomous acknowledgment 51gnal whlch 1nd1cates thatf{

|| the message has been properly recelved and for the autonomous;z

negatlve acknowledgment SLgnal Wthh lndlcates that the message
has not been completely or properly recelved
Of course, the moblle transcelver 1500 shown in Flg 16 could |

be conflgured dlfferently to provrde more, or less reply buttons,;

'dlfferent dlsplay control buttons,'and dlfferent dlsplay formats :

:as des1red or needed by 'the user.

Further, the moblle transcelver 1500 could addltlonally

lnclude a data output port (not shown) for connectlon to other

.electronlc dev1ces of the user. ' For example, the moblle

Atranscelver could be connected through an- output port to a laptop ;,'

or palmtop PC, or could be lncorporated thereln The PC'could

dlsplay the message on- 1ts screen, thereby obv1at1ng the need:for
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1 : ;the dlsplay 1606, and the keyboard could be used to’ generate any;
.approprlate reply messages from the user, thereby obv1at1ng need‘
for the reply buttons and allow1ng free form messages to be sent7“
iby the mobile transcelver, A user selected reply would be
5 - transferred to the mobile transcelver 1500 from the PC for
transmlssion to the base4recelver.. |

Alternatively, the mobile‘transceiver'could be connected'to a
voice data replay deVLCe, such as a speaker,‘thereby allowing the.
user to receive messages from a voice mallbox, for. example of
uiof course, a voice data generatlon devrce, such as a mlcrophone,"'

could be connected to the. moblle transcelver 1500 to- allow the

user to reply to the vorce mail message he has recelved or to .
initiate voice data communlcatlon from the moblle transcelver to
the.base recelvers.f Slmllarly, facsrmlle transm1ssrons could be:”
15 - .1 'supported |

| An: alternate embodlment of the moblle unlt 1ncludes only
recelve capabllltles, but does not lnclude any transmlt
capabllltles. 'Flg. 17 shows a_moblle recelver‘1700. The varlous
COmponents of the mobile~receiver generallylcorrespond in

20 ' .'functionallty'to the similar elements shown in Fig. 15. Of
course, thevmobile receiver 1700 cannot generatedreplies, which'

’ o | 1ncludes user 1n1t1ated replles, an autonomous acknowledgment

| ASLgnals or negatlve acknowledgment 51gnals, because of the lack of,_
‘ transmlt capablllty Also, the locatlon~of thlS alternate -
25 y f ;V"embodlment cannot be tracked by ‘the network control center’ because'

* LAW OFFICES

Finnecan, Henperson || @ the lack of transmlt capablllty Generally, because of these "
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1 | | less preferable than the moblle transcelver embodlment 1500
Further, 1t should be appreCLated that the moblle transcelver -
embodlment may lnclude c1rcu1try for generatlng varlous autonomous

o
responses without. lnteractlon by the user.

5 . ' a 'F.:‘ The Bage‘Recelver

The‘base‘receiwers}of'the present‘system receiwé'the low .
power output signal fromuthe nobile transceiwer'unit As is. shown
ln Flg 6 moblle recelvers are - dlspersed throughout the |
geographlc serv1ce area. Base receivers need not be»associated,
10 o with zonal boundarles per se, but w1ll always be located to

service at least one zone, of course. A few base recelvers may

ex1st in the overlap region between zones..

Durlng transm1ss10n of the return SLgnal by the moblle
transcelver unit, 1t is possible. that several - base recelvers could
15 - recelve this return sxgnal In thlS 1nstance, the network
operatlons .center 600 preferably selects the data from the base
,recelver w1th the hlghest recelved srgnal strength (i e. the
sxgnal w1th the lowest probabillty of errors) to marlmlze.theJu.«
llkellhood of rece1v1ng accurate data. The, signalﬁstrength "

20 ' approach is preferred and can: be satlsfactorlly lmplemented lf the""
base recelver locatlons are carefully selected to 1nsure adequate
SLgnal strength receptlon from the moblle transcelver units and to
minimize the’ overlapubetween base recelver:coverage,areas.-
Alternately;;the network;operations centerFGOO cOuld use""voting"‘

25 L technlques by comparlng each data set from ‘the . several base .

LAW OFF’ICES
FINNEGAN, HENDERSON
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| demodulator 1804 v1a data- path 1806

'.such as reglonal statlon 650 shown in Flg 6

lncludes an antenna 1800 attached to an analog recelver 1802.

Fig 18(A) shows a flrst embodlment of an analog base , :
receiver. Analog recelver 1802 is: connected to an antenna 1800

The analog receiver 1802 s1mply recelves the SLgnal from the

jantenna 1800 and removes the modulated waveform from the carrier ’

frequency and’ outputs thls waveform in analog format to a reglonaliv

Data path 1806 is preferably

a 4 KHz analog telephone channel.

Thefregional demOdulator'1804 receives'signals from_several

analog recelvers 1ncluded in several base recelvers Preferably,

the reglonal demodulator 1804 1s located ln the reglonal statlon,

~The demodulated

Py

‘31gnal from the reglonal demodulator 1804 is then transferred to

the reglonal proces51ng c1rcu1try 1808, and then onto the network

operatlons center600f

The‘analongeceiver.1802‘could~generate identiffcation data“

to be transmltted w1th each recelved message so: the network

operatlons center 600 ‘can determlne the source of each message
recelved Alternatlvely, and preferably, dedlcated communlcatlon

paths are used for each base ‘receiver and therefore, the source of.‘

R

‘the- message can be 1nferred from the communlcatlon path that lS

"'actlvated.

. Fig. 18(B) shows”a'digital base‘receiver'embodiment which -

As

in the prev1ously dlscussed embodlment the analog receiver 1802

removes the modulated waveform from the carrler 31gnal transmltted‘
by the moblle transcelver unlt . The analog recelver 1802 outputs

the modulated waveform to ‘a demodulator 1810 lncluded 1n the base
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i ' {jreceiver. The demodulatdr 1§1b‘produces afdigital”output signal

“ correspondinguto the data stream transmitted byfthe'mobile
-,transceiver unit The demodulator 1810 prov1des the dlgltal
‘output ‘'signal- to the - reglonal processxng c1rcu1try 1808 in the -

5‘ reglonal statlon via data path 1812 Data . path 1812 may be any
conventlonal data path whlch can satlsfactorlly convey the dlgltal
data from the demodulator 1810 to the reglonal process1ng center
18083- The reglonal processing’ c1rcu1try 1808 then passes the data.ri
to‘the‘networkhoperations;centeride. |

w0 - “ - Fig. 19 shows a digital base,receiver:includingderror
j{correction and“store and'forward features. Nhn antenna.1900 is

connected to an,analog receiver 1802'whichfis connected to a

{ demodulator 1810, as prev1ously ‘described w1th reference to
-Figr lB(B). The demodulated digital SLgnal is- output from

15 ‘ ildemodulator 1810 to error correctlon~crrcultry 190§ Wthh may
perform error correctiongalgorithms to insuré the integrity of the|
'return-signal received'from the‘mobile transcerver unit. Of |
course,:the error correction7circuitry shouid'decode and correct
data which have been compatlbly encoded by the mobrle transcelver
20 . - | - The error corrected data output from the error correctlon

| c1rcu1try 1906 is provrded to a store and forward c1rcu1t 1908
The store and forward c1rcu1t 1908 stores’ the received data to”
allow it to be transmltted later at a convenlent time and at a
Aconvenlent data transm1351on rate. | | |

25 ' 1 For example, in the present system it is 11kely that the

LAW OFF‘IC ES .
FINNEGAN, HENDERSON return srgnal trafflc recelved by the base recelver w111 occur 1n
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1 4‘ {lS also llkely that the average data’ transfer rate from the base.
.recelvers is substantlally lower than the 1nstantaneous data
dtransfer rate durlhg’trafflc bursts. The store and forward
c1rcu1t 1908 may preferably act as a buffer to~allow the return

5 51gnal data to be communlcated from the store ‘and forward c1rcuit;
1908 to the reglonal processrng c1rcu1try 1808 at a’ lower (and
less expen51ve) data transfer ‘rate. Store and forward c1rcu1t .
1908 lS, therefore, preferably connected to reglonal processrng E
c1rcu1try 1808 via data path 1910 which may 1nclude a low cost

0 L telephone line. |

G.- The Networh Operations Center

R byeryi'ew D | |
The network operatlons center 600 is shown in schematlc fomm
{lin Flg. 20 he network operatrons center 600 lncludes a base'cf"
5 o || receiver lnput system 2000 which Treceives data from the varlous.
'reglonal statlons throughout the system (e g '’ reglonal statlons,“
j644 and 650) v1a varlous data paths, such as’ data paths 656 and
658 as shown 1n F1g 6. 4 The ‘data recelved by the base recelver
lnput system 2000 lncludes -reply data from users w1th varrous

20 o control data Base recelver 1nput system 2000 may lnclude

| :approprlate conventlonal 51gnal process1ng equlpment Control -
data may 1nclude data ldentlfylng the base receiver: (1 e. locatfon
:of the moblle unlt) whlch recelved the assoc1ated reply | .

,Preferably, the base receiver lnput sectlon 2000 recelves data o

25 ‘ from the reglonal stations via phone llnes However, other

LAW OFFICES '
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The base receiver;input system 2000:then provides the
received data to a central computer 2002. ‘The central computer
2002 may also recelve input from a user input system 2004. For
example, the user 1nput system 2004 may recelve data from users
v1a,phone lrnes who‘may access and lnteract.w1th the:central
computer via voice, bTMF,'or modem transmission and may include
appropriate’conventionaldsignal processing equipment. iA.user may |
1nteract w1th the central computer 2002 to modlfy hlS servrce, to
lnltlate or recelve messages, or to perform other des1rable«'
functlons S - ‘.'- o

Generally, the central computer 2002 processes the data

| received from the ‘base receiver input system 2000 and from the

user input system 2004 to perform various operatlons on the data,
to update varlous database entrles for use by the central computerlL

2002, and. to generate data for transmission tola satellite upllnk

\

output system'2006“

It should be understood that although Fioy 26 shows the'
central computer as ex15t1ng at a s1ngle locatlon ln the network
,operatlons center 600, a dlstrlbuted computing system.may bevuseds~
to perform the,necessary functfonality'of the central computer -
2002»» Presently, however,“aisingle location for theicentral;
computer 2002 is preferred

Satelllte upllnk output system 2006 recelves data from the
central computer 2002 and’ provrdes it to satelllte 606, shown in"
Flg 6, for transmxssron to base transmitters w1th1n the system :

(e g., base transmltters 612 and 614 in Flg. 6)

)

‘.V/
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system,

'assoc1ated Wlth that partlcular user.

:has the capablllty to transmlt.

The Central computer:2002 is also connected to a database

system 2008 Wthh stores varlous data such as message data, user

‘status data, system status data, and message status data, for

example, for use’ by the central computer 2002 in- process1ng
Also, a control access 2010 is provrded to allow systems

englneers or. programmers to access*the central computer 2002 to

observe and modlfy ltS operatlons and system performance.

‘é. Database Structure

The database 2008 of the network operatlons center lncludes
several database structures-necessary for the,operat;on of the -
While a preferred<partitioning of . these databases is
descrlbed below, it should be understood that other partltlonlngs'
could be consxdered such as movrng the varrous "user traffic"

flelds from the trafflc statlstics database to the user database.

‘a. The User Database

: For example, the user database structure shown in F1g 21
1ncludes .a record for each user of the system who possesses a
moblle unlt
such as an ID number fleld 2102 Wthh lndlcates ‘a unlque number
Thé transmlt capablllty
fleld 2106° lndlcates whether the mobile unlt assrgned to the user”
The last locatlon fleld 2104
lncludes data whlch 1nd1cates the last known locatlon of the user,

The last locatlon fleld may be. updated when. the central computer'

| recognizes that ‘a new base recelver has recelved a return srgnal

‘from the moblle unit, thereby lndlcatlng the moblle unlt has moved ‘

s1nce the last return 51gnal Of course, if the moblle unlt only
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The record for user 1 2100 lncludes varlous flelds,d"”'




l . lncludes a. moblle recelver w1thout transmit capablllty, the last
'locatlon fleld 2104 cannot be updated and the moblle unlt may be =
given a- default locatlon

The serv1ce area fleld 2108 1ncludes data correspondlng to
‘5 & _.‘ the area 1n whlch the user has subscrlbed to ' For example, if a
| user des1res service ln geographlc areas less than the total
‘system servrce area, the central computer could use the data in
the servxce area fleld 2108 to cause only selected base
transmltters to attempt to transmlt messages to a moblle unit.
0 . I " 'The button format fleld 2110 1ncludes data lndlcatlng the
format of reply buttons the user may’ access on the moblle i

transcelver Of course, for moblle units with only receive

capabllltles, the button format fleld will not be used

The message fleld 2112 lncludes data representlng one or more
15 . || messages whlch are 1ntended for~the user. A recelve flag is.set
| when the’ central computer has recelved data lndlcatlng that the _“
1 message has been recelved by the moblle unit v1a an acknowledgment
s1gnal If the moblle unlt does not have transmlt capablllty, the
receive flag is set upon transm1551on of ‘the message by the |
20 “‘ ' approprlate base transmltters The user database structure may
'1nclude other flelds for each user of the communlcatlon system ofr.u

the,present lnventlon as needed,to provide varlous desired _

services;.
b. The. Recelver Database
25 B 1 | Database 2008 of . Flg 20 1ncludes a recelver database (not

. LAaw OFFiCES
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receiver preferably includes the‘total nunber offmobiledunits

which;have last‘communicated with this'receiver. “A second field
for each base receiver~preferablYfincludes aiiist of - base
transmitterslwhich'may cover aildor‘a portion of the receiver
coverage area of that base receiver.

“C.. Traffic Statistics Database

Database 2008 of Fig 20 should also include preferably a

ltraffic statistics'database as ‘shown 1n\Fig. 22 Wthh includes

various fields.containing statistics calculated by the central
conputer 2002 concerninghtraffic patterns for the system'n for
example, the traffic database 2200 preferably includes a- user
field 2202 for data indicating a user of the networh' Several
fields are preferably associated with the user field 2202. Field |
2204'includes data*representing'the'nunber of prObe signals sent |
by the network tolocate the mobile unit‘associated'with’thefuser‘
field 2202., Fieid'2206 inciudeSAdata representing the nnmber of .
registration signals received by the network from the mobile unit

assoc1ated with the user field™ 2202 <Field 2208 ‘includes data -

vrepresenting the number of messages from the network that have.'.

been successfully delivered to the mobile unit ass001ated with the
user field 12202, Field 2210 may;be used,forrother traffic related :
data, such as data indicating the average traffic per cycle, and
data indicating agtime average”(iae.'for‘the last,hOur)'traffict
amounti | .. | | ' | ' |
. Further, the traffic database 2200 could include fields (not
shown) for data concerning overall system performance and, in

particular, each'zone in the network, ‘Such area SpelelC traffic ‘.

L. ' o : ' ._'..5_0_“
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| as shown in Flg 20,

|| messages queue and a probe llSt queue.

‘series of ID. number fields 2302
tl-data locatlon flelds 2308

locatlon flelds 2308

1| form to those ln the current messages queue.;

.«unsuccessfully to. dellver a message to

.|l data may be'usefuléin optimizing sYstem performancefbygallowing.

,1ntelllgent redeflnltlon of zonal boundarles

,.d." he Serv10e Queue

Database 2008 of Flg 20 also 1nc1udes a. servrce queue 2300

. The servrce queue 2300 1ncludes a current

lncludes a. system w1de llst of messages to be dellvered by the
Isystem.' The current messages queue lncludes, for example, a
2304, and 2306 w1th assocrated
2310, and 2312 respectlvely
2310, and 2312 include p01nters to the
approprlate flelds in the user database structure shown in

2304, and - 2306 include data_

Flg 21 The - ID number flelds 2302

1ndlcat1ng the ID number of the user to Wthh the message is to be

dellvered

In operatlon, the central computer retrleves the ID number

‘2302 and data locatlon 2308 from the top of the current messages.

queue ‘and retrleves the approprlate data from the user database:
2100 to process and transmlt a message to the user |

The probe llSt queue 1ncludes a ID number flelds 2314 2316,
and 2318 and data locatlon flelds 2320 2322, and 2324 51m11ar 1n

The probe list queue;

Acontalns -a llSt of users whlch the system has prevrously attempted;

/!

In other words , the users
llsted ln the probe list are, consrdered to be "1ost" by the

system. ‘The central computer 2002 then lnltlates a probe routlne'

B
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to the probe srgnal

‘for the‘Ip'number'2314 and data location 2320 located at the topqs"

of the~probe list.

" After successful executlon of the probe routlne, the last

”locatlon field 2304 in the user database structure 2100 w1ll have

been updated to provlde an accurate last location of the user from"

the base receiver that received the mobile unit’s aCknowledgment

After the last location fleld 2304 has been “1

*updated "the message can then be replaced in the current messageS“

queue for dellvery to the user via the approprlate base

transmltters.located near the moblle unit.
Preferably, the network operatlons center glves priority to_L

the dellvery of all messages in the current message queue, and

"then sends probe srgnals to the users llsted 1n the probe llSt .

queue after dellvery has been attempted for all messages in the
current message queue. If the message volume 1n.the~current'
message queue remalns hlgh for an extended perlod of time, the

network operatlons center preferably beglns to perlodlcally send

probe srgnals to the users llSted in ‘the Probe LlSt, even thOugh

undellvered messages remaln in the current messages queue For,
example, in this rnstance of persrstent fllled current messages
queue, the network operatlon center preferably transmlts three.
probe srgnals in every cycle transmltted. .
| | e. Base Transmltter A581gnment List

The database 2008 of the network operatlons center also_
includes a. base transmltter database 2400 as shown in Flg 24.
The base transmltter database 2400 1ncludes a zonal . assrgnment

field 2404 for data representlng a zone ass1gnment assocrated with .
- 52 -

. hdkmosoﬂiEx.lOlO ,
Page 55 of 145




L5

20 '_

25

LAW OFFICES
FlNNEGAN HENDERSON
FARABOW, GARRETT

& DUNNER
© 1300 1 STREET, N. W,
WASHINGTON, DC 20005
1-202-408 4000

30

vya base transmltter fleld 2402 in the system

-de51gnated by an “R :

N S : :
Also, a field 2406
for data representlng the base recelvers Ain the transmltter S

coverage area, and a fleld 2408 for other data associated w1th a

base transmltter, are assoc1ated w1th base transmltter fleld 2402

'As can be seen ln Flg 24, each base transmltter ln the network

has .a base transmltter fleld and assocrated flelds as descrlbed

above

In normal operatlng condltlons of the system w1th low amounts
of message trafflc belng transmltted each base transmltter Wlll
remaln ass1gned to ltS partlcular Zone . However, the systems "and

methods of the present 1nventlon prov1de for dynamlcally changlng

‘the zonal assmgnments of varlous base transmltters to improve

1nformatlon throughput These dynamlc zone allocatlon concepts

dynamlcally reassrgn base transmlt‘ers toLnew zones generally

based upon the volume of messages transmltted durlng the

systemwrde tlme lnterval and more partlcularly based upon the

locallzed volume of messages to moblle unlts., In generalv dynamlc'

fzone allocatlon may be used to dellver messages to moblle unlts 1n o

overlap areas (i;e.-"zonal dltherlng"), or to balance the volume :
of message trafflc between zones . B

Flg 25 is useful to explaln these concepts. Various base
transmltters, each des1gnated as an "X," are dlspersed throughout
a.reglon of space shown in Elg. 25, Also, varlous base recelvers
are dispersedhthroughoutathis‘region,of~space 2500, each'belng
The normal zonal boundary for zone. 1 1n

Fig. 25 is shown by SOlld line 2502 A normal boundary for zone 2

.o

is represented bY”SOlld llne 2504 durlng normal load traffLC'
- 53 -
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‘l ‘ operation cOnditionsm As'can be. seen, base transmitters 2506,
2508, ahd}2510 are located'hear the"zonai boundary of zone 2, and
base_transmitters 2512,‘25i4,~and 2515,5£é located near the
boundary_of zone 1. Base reoeivers 2518 and 2520 areslocated in

5 V '”v.an overlap area 2521 between zones‘i and 2. As previbﬁsly-
discussed mobile units located‘in ‘this overlap area.2521 near
base receivers 2518 and 2520 must be communicated With during the
:systemWide time interval because. of the interference created
during the zonal time interval by adjacent base transmitters

10 ' N During normal low to moderate volume system operations, the

zonal overlap area 2521, ‘i.e., interference area, near base
‘receivers 2518 and 2520 will preferably have a small number of
mobile units 1ocated therein Therefore, communication with these
mobile units w111 not Significantly consume ‘system resources by .
.15 ' occaSionally communicating With them during the systemw1de time
interval.

However,iif the traffic volumé from the overlap area 2521
near.base receivers 2518 and 2520 increases, such as,beoause
additional mobile units enter this overlap area 2521, the hahdling
20 - of this traffio in the.systemwide time interval cah significantly
consume'system resources.llfor example, communicatioh with a large
number of mobilenunits.during the systemwide time,interval may
significantly delay delivery ofvmessagesﬂto umits in‘this and.
other' regions.

25 | In this;instahce, the zomal boundaries'are chahged to remove

FINNECAN, HENDERSON

‘this high traffic region from a zonal overlap area. For example,
FARABOW, GARRETT ) "

& DUNNER system efficiency is restored if the zone 1 boundary were moved to
1300 T STREET, N. W . . P . : '
WASHINGTON, DC 20005
1-202-408-4000 j”- - ’_“_.__\
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:accordance w1th»the method,

5ass1gned to a-second .zone.

‘dashed llne 2522 and the zone 2 boundary were moved to dashed llne

| 2524,

-The central computer 2002 may dynamlcally accompllsh thls -

.zonal redeflnltlon by aSSLgnlng éne- or more base transmltters to a

new zone.to reduce systemwrde tlme 1nterva1 messages.r In the

present example shown in Flg 25, the central computer updates the |’

base transmltter zonal a551gnment llSt to reassrgn base

transmltters 2512 ~2514, and 2516 to zone 2 whlle removrng these'

base transmltters from zone. 1 In view of thls zonal
redeflnltlon, the new zone 1 boundary is shown by dashed llne
2522, and the newpzone 2:boundary is shownvbyadashed line 2524.
The'high:traffic region near base receiver332518 and 2520 is_now

squarely within 2one 2 and messages to these unitS'may'be'

‘efficiently delivered durlng subsequent zonal tlme 1nterval(s)

In’ accordance w1th the 1nventlon, a preferred method 2600 for

accompllshlng zonal redeflnltlon is shown 1n Flg 26 ‘In

l

step 2602 provrdes for transmlttlng

substantlally srmultaneously a flrst lnformatlon s1gnal and a

second 1nformatlon SLgnal the flrst 1nformatlon 51gnal belng

transmltted in srmulcast by a. flrst set of base transmltterS'

_ass1gned to. a flrst zone, "and the second lnformatlon slgnal belng

transmltted in sxmulcast by a second set of base transmltters

For example, as: shown ln Flg 25, the
base transmltters in zone. 1 deflned by boundary llne 2502 could be '
the flrst set of base transmltters, and the base transmltters |

located in zone 2 defined by boundary llne 2504 could be the -

‘second set of base transmltters.
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of base transmitters}
'andAQSlG could be:reasslgned from zone'l to zone 2.

'Fig.

'dashed line 2524 (1.e.

Step 2604 of the method prov1des for dynamlcally rea551gnlng

one or more of the base transmltters in the flrst set of base

'_ transmltters a551gned to the first zone to the second set of base

transmitters ass1gned to the second zone, thereby creatlng an

3

‘,updated first set of base transmitters and an updatedfsecond set

For example, base transmitters 2512, 2514,:
" As shown in

25, new,2onal'boundaries,would be defined by dashed lines

|2512 for zone 1 and 2524 for - zone 2

Step 2606 prov1des transmlttlng substantlally 51multaneously

a third lnformatlon signal and. a fourth lnformatlon slgnal the

‘third 1nformatlon sxgnal being: transmltted 1n SLmulcast by the

updated flrst set of base transmitters and the fourth 1nformat1on 1.
srgnal belng transmltted in 31mulcast by the updated second set. of
base transmltters. "For example, as shown in. Flg 25, the base |
transmitters as51gned to zone ‘1 defined by dashed line 2522 (1 e.
2514,

not 1nclud1ng base transmltters 2512, and’ 2516) could

! transmlt during a. subsequent communlcatlon cycle a thlrd

'1nformat10n signal, and base transmitters in zone 2 deflned by h

lncludlng base transmltters 2512 2514 and
2516) could transmit a fourth 1nformat10n srgnal durlng that same |
subsequent communication: cycle

Further, 1t is de51rable that durlng the redeflnltlon of ‘the

kzonal boundarles, it 1s 1nsured that the new overlap area 2525
near base receiver 2526 and. between dashed llnes 2522 and 2524 1s“‘

an area that 'is not llkely to produce, or is not currently

produc;ng a‘hlgh volumevof-message traffic. . Generally, zonal

3 ‘ ' - 56 -
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1 :boundarles should be preferably redefined to maxlmlze lnformatlon
.throughput by mlnlmLZLng the data that must be transferred durlng
the systemw1de time: 1nterval P A network manager could review the
overall traffic patterns and tendencres to determlne an optlmum
dS . redeflnltlon of zonal boundarles ‘ Of course, the central computer
2002 could also 1mplement an’algorlthm-acce851ng'the'trafflc"
statlstlcs database 2200 to determlne optlmal zonal boundary
‘redeflnltlon | |

in a preferred embodiment in the lnstance where an-entire

10 . reglon is saturated with mobile unlts, such as a large

metropolltan area repetitive reaSSLgnments of base transmltters

o

; may be used to,reduce message trafflcs durlng theesystemWLde.tlme'
intervalt There'may exist no appropriate overlap area, such'as
.overlap area 2525, w1th a low traffic level to fa01lltate a long
15 " term rea831gnment of base transmltters Wlth the resultlng o

| redeflnltlon of zonal boundarles In this case, the preferred
embodlment alternates between a flrst and second set of zonal
;boundarles over each communlcatlon cycle and does not attempt to
'dellver messages durlng the systemw1de tlme lnterval.

.20 T, o For example,,ln Fig.- 25 this. preferred embodiment would -
utillze the zonal'boundarles deflned by llnes 2502 and.2504 during
"a first zonal tlme lnterval and would not attempt to dellver |

R | Amessages to moblle unlts rn overlap area 2521.A In a subsequent
cycle, thls preferred embodiment redeflnes the zonal boundaries to,x
25 ' dashed llnes 2522 and 2524 and delivers messages to the moblle

LAW OFFICES

FinnEGAN, Henperson || UNLtS ln prev1ous overlap area 2521 durlng the zonal tlme lnterval
FARABOW, GARRETT
8 DUNNER {| using zone.2 base transmitters. During this cycle, the network

1300 [ STREET, N. W,
WASHINGTON, DC 20005 -
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' transmltters

‘durlng bursts-of lnterference

top-to-bottom sequence

N
would not  attempt ‘to deliver messages to moblle unlts in overlap
area 2525 "In yet a later cycle, this preferred embodlment would

switch back to zonal boundarles 2502 and 2504 Wthh would allow(_l
message ‘delivery to- moblle unlts in the now prev1ous overlap area ‘

2525. durlng the zonal tlme lnterval usrng zone 1 base

As can be seen, alternatlng between a flrst and

rsecond set of . zonal boundarles advantageously reduces the need for

‘communlcatlon durlng the systemw;de tlme lnterval but’ slows

message dellvery somewhat by. only allow1ng communlcatlon to moblle
unlts in overlap areas durlng zonal time- lntervals on alternatlng

communlcatlon cycles.

H. The Preferred Svstem Communlcatlon Protocol
The system communlcatlon protocol 1s preferably a tlme

lelSlon protocol organlzed w1th1n repetltlve communlcatlon cycles

of preferably 30 seconds in duratlon

The blocks of data transmltted by the network are preferably
formed by a blt 1nterleav1ng process to prevent loss. of data

Blt 1nterleav1ng may be,env1sioned

as stacklng two or more . blocks of. data (Wthh read from left to

-rlght), and then transmlttlng a blt stream in. a column-by-column,'

As~can be»seen, a burst of lnterference

' w1ll llkely only cause the loss of ‘a few bltS per word at most

“7Wthh can be corrected by error correctlon technlques,‘rather thanif

the- loss of entlre words. of course, the mobile unlt must

fapproprlately delnterleave the data prior to processrng
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-1 .fig, 2jlgenera11y illnstrates a variety of preferred time“

| | interyals.whichgmaymyariously be used for'communication between.

| the system and yarious;sets"and'subsetsjof mobile units. An
adaptable'sdhedule for these time lntervals is preferably

5 : generated, and may be reylsed according to system~demands. Thef'
schedulingzoflthe time interyals advantageously‘allows a_mobile
unit to "power down" durlng lnactlve time perlods when the moblle
unlt will" not transmlt or recelve any messages, thereby conserv1ng
battery power. Slmllarly, messages or information for delivery to
10 - a snbset of!the total number of mobile units;will preferably;bev |
” transmitted duringftimewinteryals'whioh minimize the delivery of

. ST I . ' |
those messages or information to unintended mobile units not

lncluded in the. subset to further conserve battery power.

A preferred cycle protocol 2700 is shown in Flgure 27(A).
15 . - The cycle protocol 2700 includes a cycle header time interval
2702, a systemw1de forward (FWD) ‘batch: tlme 1nterval 2704, a
systemw1de response tlme 1nterval 2706, a zonal forward (FWD)
‘batch time lnterval 2708, a. zonal reverse time lnterval 2710, .and
a reverse contentlon tlme'lnterval 2712 Other arrangements, such-
20’ 1as mov1ng the systemw1de reverse lnterval next to the zonal |
reverse lnterval“may belcons1dered if transmltter turn on tlme'is
31gn1flcant. | | |

The cycle protocol generally schedules time slots for
Hsystemw1de and zonal forward channel 1nformat;on transfer from the’
25 ' network to the mohile;units and for systemwlde and ‘zonal reverse

LA OFFICES ‘{lchannel 1nformatlon transfer from the moblle transcelver units to
FINNECAN, HENDERSON

FARABOW, GARRETT
* & DUNNER the network. Brlefly, the cycle header 2702 fleld 1ncludes
1300 I STREET, N W.

WASHINGTON,-DC 20005 ’ ’

1-202-408-4000 ot
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1 'overhead or "housekeeping"flnformatlon, the sYstemwide'forward'
batch fleld 2704 and the zonal forward ‘batch fleld 2708 provxde
forward communlcatlon capablllty thrOugh the base transmitters to
the moblle unlts in a systemwide tlme 1nterval and a zonal tlme:'
5 ' »lnterval respectlvely The. systemwide response field 2706 and_J‘hz'(b
‘zonal - reverse fleld 2710 provide a return 51gnal perlod for the
moblle transcelvers to respond to messages generated durlng theﬂ -
systemw;de and zonal forward batch perlods 2504 and 2508
respectlvely Flnally, the reverse contentlon 2712 fleld allows
lO K - the mobile transcelver to 1n1t1ate access to the network

" Bach. of the flelds shown, except the cycle header 2702 fleld,

| is preferably varlable 1n duratlon, and may be changed by the

_ central computer 2002 dependlng on message trafflc requirements.
The beglnnlng of the cycle is synchronlzed by the central computer
15 - : 'to a. time standard and preferably c01nc1des w;th the start of
‘1.m1nute or’ half mlnute 1ntervals. Each moblle unlt preferably
_lncludes tlmlng 01rcu1try, as prev1ously descrlbed Wthh allows i
for the moblle unlt to power up at the beglnnlng of each ‘cycle to
recelve communlcatlon "

20 ] For ‘each CYCle, the'central cbmputer 2002 Calculates.the '

| ‘amount of time requlred for each fleld to max1m1ze lnformatlon
_throughputuby.the network. For example, for the cycle protocol
'270b'shownvin"Fig 27(A), the central computer w111 calculate ‘the.
.amount of tlme necessary for the systemwide forward batch fleld

- 25, "'_ 2704 the systemw1de response interval 2706 the zonal forward

-

LAW OFFICES

:NNKN%HWDR*N'-lnterval 2708 the zonal reverse 1nterval 2710, and the reverse,
FARABOW, GARRETT
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‘circuitry with the network.

-code.

" ia count of the current cycles executed for that day

llnclude ‘timing offset data which wrll lndlcate the tlmlng offset

from the cycle header untll the beglnnlng of the systemwrde
response 1nterval 2706 the beglnnlng of the zonal forward
lnterval‘2708,Vthe‘begrnnlng of the zonal reverseplnterval 2710,
and the‘beginnlng of the“reuerSe contention interval'27l2

The cycle header 2702 starts preferably w1th ‘an 8 dlglt long :
preamble (not shown) for dlglt synchronlzatlon purposes. The
preamble allows for the moblle unit to synchronlze its tlmlng
‘For example, the tlmlng‘Cchultry of:
the mobile unit.could become offset‘from”the network_duerto "
commonly caused 1naccurac1es.[

The preamble is followed by a

"start of header" strlng of four dlglts and all trmlng offsets

N

“w1th1n the cycle are calculated as a number of predeflned

lntervals beglnning from the start of the last” header dlglt The
start of. header strlng 1s followed by an 8 dlglt strlng grouped

into two words, each of whlch is, protected agalnst errors by

-1

=encod1ng 1t us1ng a forward error correctlng code, preferably a

Bose, Chaudhurl, and Hocquenghem (BCH) code or a Reed Solomon

These error correctlng codes add addltlonal dlglts to the

.“1nformatlon dlglts in a code word where the addltlonal dlglts are

'a specrflc functlon of the 1nformatlon dlglts, S0 that if certaln

common error events occur,. a decodlng step 1nvolv1ng all of the
transmltted dlglts, both lnformatlon and addltlonal can recover
the orlglnal 1nformatlon dlglts The flrst code word w1ll contaln R
The secondw
code word will contaln the necessary timing offsets forxthe‘

beginning of the time intervals in the cycle protocol.2700.

&
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‘whlch that batch is directed.

Further lnformatlon regardlng error correctlng codes may be found

in Gallagher, "Informatlon Theory and Rellable Communlcatlon "

| Wiley 1968, Wthh is hereby 1ncorporated by reference

The systemw1de forward batch 2704 fleld generally lncludes a
zonal header tlme lnterval 1nclud1ng overhead lnformatlon and d .
series of 64 batches. Also the zonal forward 1nterval 2710
srmllarly lncludes a zonal header tlme 1nterval w1th overhead
lnformatlon and a series of 64 batches, Each batch is a strlng of'
data contalnlng 1nformatlon spec1f1cally dlrected to a srngle
groupzof moblle unlts Each batch preferably contalns 1nformatlon
dlrected to a certaln class of moblle unlts w1th the- classes'.
divided by the types of service prov1ded For example, a flrst .

batch could be dlrected -to all moblle transcelver unlts, and a

'second batch could be dlrected to all moblle receiver unlts.

Further,,each batch may contaln several messages, each lntended
for dlfferent moblle units w1th1n the partlcular class of unit to
Generally, Fig. 27(B) shows the':.
forward. batch 1nterval\protocol 2750 preferred for both the
systemwxde forward 1nterval 2704 and the zonal forward lnterval

2708

The systemwrde forward interval 2704 is preferably used only

for sendlng a probe srgnal to a. moblle transcelver unit Wthh does

not. respond to. zonal messages (1 e. a "lost“ unlt) However, when
necessary, the systemw1de forward 1nterval 2704 may be used to
deliver messages to mobile unlts located in. overlap areas vThe ID
number, or address, of the lost moblle unlt lS preferably followed
by -data . 1ndlcat1ng a tlmlng offset Wthh is a tlme delay amount
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4period

1 signal.

‘be transmltted

untll the beglnnlng of the tlme slot de51gnated for the return

s1gnal of that mobile unlt An alternatlve 1mplementatlon, Wthh

mav be useful for. moblle unlts that have not responded for a
of tlme,'could have mobile unlts that have received a probe '
respond durlng the reverse contentlon lnterval

After the end of the broadcast on the systemwrde forward
batch time 1nterval 2704
untll the beglnnlng of the zonal ffrward batch tlme lnterval 2708.

The forward batch interval protocol 2750 lncludes a‘forward
channel header 1nterval 2714 Wthh 1ncludes data to allow the
timing c1rcu1try of the moblle unlts to synchronlze themselves
with the lncomlng data stream The forward channel header 2714
also preferably 1ncludes data lndlcatlng a tlmlng offset
schedullng a reverse channel tlme interval for each batch as may'
be reqnlred.

of course, the forward channel header 2714 for thefr

systemwide forward . 1nterval 2704 would’ lndlcate'a tlmlng offset

for reverse channel transm155lon during the: systemw1de response

1nterva1 2706, and the forward channel header 2714 for the zonal
forward interval’ 2708 would 1nd1cate a tlmlng offset for reverse - -
channel transmLSS1on durlng the zonal reverse 1nterval 2710 A
The forward channel header 2714 further 1ncludes a datai
stream to the moblle unit llstlng Wthh of. the 64 batches w1ll
follow and the tlming offsets lndlcatlng when those! batches w1ll_
Agaln, thls feature advantageously allows the', |

mobile unlt t0'"power down“ durlng the systemwrde and zonal

‘forward intervals 2704 and 2708 until the approprlate tlme for

receiving its batch 1nformatlon, thereby conservxng the battery'
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1 power of the,ﬁdbile unit.. The remalnlng fields batch™i 2720, '
batch j 2722, and. batch k 2724 are the 1nd1v1dual batches dlrected'
to the mobile units.

It should.be uncerstood that different classes of moblle )

5 "unlts can follow: dlfferent desirable batch protocols, dependlng on|:

| the type of. serv1ce, processrng ‘power, battery capacity, or other
'factors |

.The 1nd1v1dual batch protocol 2780 is shown in Flg 27(C)
The batch Header fleld 2726 is srmllar to. the header flelds
10 dlscussed<above-for Flgs 27(A) and ' (B). The batch header 2726
1ncludes a list of partlcular moblle unlts to receive messages

within the batch and 1ncludes tlmlng offsets 1ndlcat1ng when such.

nmessages w1ll be‘broadcast. Further, the'batch header 2726
incIudes‘data;lnqicatingla-timing'offset scheduling.a reverse

15 n‘«’channel;lnteryal in the System reverse interyal, the zonal. reverse
interyal or thenreverse‘contention interval, as appropriate.
Again, thlS 1nformatlon allows the moblle unlt to extend its
battery llfe because the moblle unlt need only power up ‘at the
approprlate tlme to recelve or transmlt the. approprlate message
20 Further, it lS preferred that the reverse channel tlmlng offset

| data beytransmltted‘u51ng error correction codes to insure
{accurate reCeipt thereof'by'the mobile unitﬁ Accurate receipt of"
{the’ reverse channel timlng offset data w1ll prevent unwanted or

untlmely transmLSSLOns by the moblle unlt and lnsure that a moblle

25 unit may properly;transmlt a negative acknowledgment 51gnal 1f_1t
(AW ormices fails to properly receive an unencoded message. o
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The lndlvrdual message lnterval 2732 lncludes the 1nd1v1dual

\message 1ntended for a partlcular moblle unlt or unlts The"" h

duration of eachimessage:and number of messagestw1thrn a batch‘may‘A'
be varied by the nétwork operatiOns‘center‘SOQ;and is traffic
dependent{'

Each mobile unit with tranSmit'Capabilityzthat hasvreceived;a

, message 1n the lmmedlately prev1ous systemwrde forward 1nterval

2704 or the zonal forward 1nterval 2708 w1ll have an approprlategf'A

_tlme slot for transmrssron scheduled in the systemwmde responselw

interval 2706 or thevzonal reverse lnterval'2710,.respect1vely-~”

,The tlmlng crrcult in the moblle transcelver unlt determlnes the;‘
_assrgned tlme slot for transmlss1on. For example, if the moblle
Lunlt srmply rntends to transmlt an acknowledgment srgnal Wthh

lndlcates that the moblle unit has properly recelved the" messagefw

from the network an 8 blt preamble followed by the address of

'that moblle unlt need only be transmltted and a 3 bit .

.acknowledgment However, 1f a more extensrve reply from the

moblle unlt lS requlred, addltlonal data could be transferred

'durlng thls tlme slot In partlcular, long .reverse messages’ could.f:

be scheduled 1n response to a request from the moblle unlt sent
durlng the contentlon 1nterval 2712 as dlscussed hereafter.
Dué to the low power transmlt capability of the mobile»

transceiver units, there lS an 1ncreased llkellhOOd of data

.transm1531on errors for reply signals. The extended Golay code:'

for error protectlon may be utlllzed for reverse channel messages

from moblle transcelver units to the network

- 65 -

‘Microsoft Ex. 1010
Page 68 of 145 -




25

LAW OFFICES

! INNECAN, HENDERSON:

i FARABOW, GARRETT
8 DUNNER ~
13001 STREET, N. W.
WASHINGTON, DC 20005
1-202:408-4000

30-

The systemwxde response 1nterval 2706 and the zonal reverse

lnterval 2710 prov1de communlcatlon capablllty from the. moblle

transcelver unlts ‘to the .network (1 e. the reverse channel)

Stlll further, a preferred embodlment accommodates mob11e~

termlnals with extens1ve reverse message generatlon capabllltles

(e.g., -a laptop computer connected to a radlo transcelver) by

,allow1ng for contentlon messages that request extended reverse
channel~t1me for-the transm1551on of’a long reverse'message. The

freverse contentlon lnterval 2712 is located after the zonal

freverse lnterval 2710 and prov1des for unscheduled messages from

e

the mobile- unlt to the network For example the moblle

'transcelver unlt could send a- message to the network durlng the

reverse contentlon 1nterval 2712 lndlcatlng that the user no

longer wishes to recelve messages, thereby termlnatlng serv1ce.

{ Also,. the user could transmlt a message to the network durlng the

reverse contentlon lnterval 2712 lndlcatlng that the user now

desxres to reestabllsh servxces and begln rece1v1ng messages from

‘the network. Further, a ?regrstratlon s1gnal,"'wh1ch is discussed

infra, could be transmitted‘during the reverse contention interval

.

‘2712

- The reverse contentlon lnterval preferably utlllzes a
so- called "slotted ALOHA" protocol, which allows the moblle unit
to randomly select a predeflned tlme slot w1th1n the contentlon |
lnterval to transmlt a message. A:moblle statlon wantlng to

transmlt will flrst d1v1de the contentlon lnterval lnto slots,

‘preferably 5. 33 ms in length and then' choose randomly any of them<’

to start transm;ttlng. The slotted ALOHA protocol is preferred

Microsoft Ex. 1010
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1 | because of the low likelihood.of data'"collisions“ (i;eﬁ“2‘or more|
moblle ‘units transmlttlng durlng the same time slot)

I;' Reglstratlon of the Mobile Unlt

Because the network operatlons center 600 stores the locatlon
5 'of each moblle unlt in the system in the user database 2100, 1t is|
preferred that each moblle transceiver unlt have the capablllty to|
"reglster" with the network operations center 600 by sendlng a. |
reglstratlon signal to a base recelver into the network to update
the location data. | |

10 ' The moblle transcelver unlt preferably reglsters by s;mply

transmlttlng its ldentlflcatlon number to a base recelver, which |
forwards thlS data and data representlng the locatlon of the base_ul”
recelver to the- network operatlons center 600

A The moblle transceiver preferably registers up0n CrOSSlng
:15 : _ | zonal boundarles to alert the network operatlon center that the-
‘ moblle transcelver.has left one zone and entered another,. For
‘example, the mobile unit could recelve informatlon from thet
nearest base transmltter 1dent1fy1ng Wthh zone. that base |
transmltter lS assxgned to at the beglnnlng of each communlcatlon
20‘ ; ‘ cycle. Upon recelpt of such 1nformat;on from.a base,transmltteru
| indicating that a\nearbv base transmitter{is‘assigned to a newu
‘zone, the‘nobilewtranscelversthen preferably'transﬁits.a
reglstratlon‘signal. o

The nobile”transceiver unit may also transmit a registratlon

25 - || signal in other desirable instances. For example, 1f the moblle .

waw orFices transcelver unlt has _moved away from the transmltter coverage
FINNECAN, HENDERSON || -

FARABOW, CARRETT
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& DUNNER areas of the network for a perlod of tlme, the moblle transcelver
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time 1nterva1 2702 for example.

‘power removed

unit mayppreferably transmit'alregistratiOn slgnal upon returning
to a coverage'areaf The dlsplay ahd storage loglc 1508 of the
moblle transcelver unlt preferably recognlzes that the unit has
left the coverage area of the network upon fallure to -receive data
from a ‘base transmltter 1n the network durlng the cycle headerA‘

The moblle anit may. leave the

coverage area of a base transmltter of the network when the user

takes the unit out of the country, or enters the basement of a

::bulldlng, for exampleu

“The mobile unit may~a130'preferably transmit a registrationf

'51gnal when power is restored to the moblle unlt after hav1ng

:such as after belng turned off by the user Of

~course, the power may be restored to the unlt by replac1ng or

recharglng a dead battery, whlch may also cause transmlsSLOn of a
reglstratlon 51gnal '

In general ‘the network must balance the need for frequent
regrstratlons.by the moblle transcelver unlts, and the deSLrable'A
result of" accurately know1ng the locatlon of each moblle unit,
thereby preventlng ‘the need for probe srgnals, w1th the
unde51rable overhead costs of too frequent reglstratlon whlch

sacrlflces data throughput by utlllzlng valuable transmlt tlme

In the preferred embodlment _the central computer 2002 of. the. -

: k

-network operatlons center 600 can achleve de51rable performance by .

lmplementlng one or more algorlthms to evaluate the need for

-reglstratlon by‘a moblle.unlty-and then approprlately controlling

the reglstratlon performance of that moblle unlt If the central

computer determines that reglstratlon of a partlcular moblle unltA
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1 is useful, then the mobilé unit preferably should receive a
message from the network to cause the mobile.unit toésend
reglstratlon 51gnals ‘at approprlate tlmes. ‘Converselp, if the

| central computer determines that the reglstratlon signals from the:
5 o . mobile unit are.too.frequently not useful, the mobile unlt
’preferably should recelve a message from the network to cause the-
mobile unit not to transmlt reglstratlon srgnals.

To lmplement thls feature, the moblle transcelver unlt
further preferably 1ncludes a reglstratlon flag (not shown) in the

10 o dlsplay and storage loglc sectlon 1508 If the reglstratlon flag

is set, the dlsplay and storage logic section 1508 causes ‘the
mobile transcelver to autonomously send ‘a reglstratlon 51gnal to
the network operatlons center on a desired baSlS. If the
reglstratlon flag is. ‘not set the dlsplay and storage loglc

15' _ ' section 1508 prevents any reglstratlon s1gnals from belng sent
The: registration’ flag may be‘set ‘or removed upon'command from the
‘network operatlons center\hy,transmission of an'approprlate‘slgnal
fron a base transmltter near the~mobile unit A variety of
algorlthms, possibly regardlng 1nd1v1dual users or’ groups of

20 users, can be used to determlne whether or not the reglstratlon
flag should be set It should be apprecxated that the present
invention prov1des two dlstlnct algorlthms for lmplementlng these
reglstratlon concepts dependlng upon whether the reglstratlon flag:
is set or not in the moblle unlt (1 e. the 'state of the mobile

25 unlt) .
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pl : - Fig. 28(A) shows a flow chart descrlblng a preferred methodi
.2800 for lmplementlng the reglstratlon concepts of the present
'inventlon wherein the reglstratlon feature of the moblle unit is .
dlsabled - In step 2802 “the network sends a message to disable
- the reglstratlon feature (i.e. set the reglstratlon flag to zero)
‘r’of the moblle unit to dlsable the mobile transcelver S capablllty_"h'
A to transmlt a reglstratlon s1gnal As .can’ be seen, step 2802 ) S’jukff
:determlnes the lnltlal_state for‘the method_set-forth'in Fig. |
4-28(A) o | | |

:10 j In step 2804 the network stores the number of probe 51gnals

sent to the moblle transcelver durlng a flrst perlod of trme, and'

.the number of messages successfully dellvered to the moblle
transcelver by the network during a second perlod of time.

Preferably, the flrst and second time 1ntervals are. ldentlcal

R

15 The trafflc statlstlcs database 2200 of the database 2008 ‘is
f ' preferably used to store the number of probe s1gnals and

'successful messages for each moblle unlt As explaLned o
. t

'herelnafter, these two statlstlcs from -the operatlon of the
network are preferably used to determlne whether reglstratlon by:
'20, fr _‘the moblle unlt lS useful h

' In step 2806, the stored -number of probe srgnals and number
of messages successfully dellvered is processed to evaluate a '
lllkellhood that a: probe 51gnal w111 be requlred to- be set by thef
P : ‘Alu network to locate the moblle unlt to dellver a message The' '

25 j" preferred embodlment of the 1nvent10n processes the stored number

..
»

waw orrces || OF probe srgnals and messages successfully dellvered in accordance )
| FlNNEGAN., HENDERSON

IS A A w1th the method set forth in Fig. 29(A)
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1 1":L Referrlng now to Flg 29(A), thereln is shown a series of
substeps which are preferably performed durlng the 1mplementatlon
of the proce551ng step 2804 shown: 1n Fig. 28(A) . In partlcular,,'
steps 2902 -and- 2904 are event drlven and only proceed to the next
5 . step after an lnput has been recelved by the network -Step 2902
determlnes if. the network sent a probe srgnal to a lost mobile
.transcelver unit and if a‘reply to the-probe smgnal»was recelved:
byva-base receiver in the network‘ If this event occurs, a
-counter (not shown) is lncremented by a value P by the central
0. computer 2002.

In. step 2904‘mlf a'message was successfully delivered to a-

moblle transcelver, preferably lncludlng an acknowledgment S1gnal

return from the moblle transcelver to the’ network the counter
(not shown) in the central computer 2002 is decremented by a value y
15 Alo. T |

| After the occurrence of elther of the events tested for ln
step 2902 or step 2904 the algorlthm proceeds to step 2906 Ini“
step 2906, if the’ counter value is greater than a predetermlned
‘value J thls lndlcates that the llkellhOOd that a probe sxgnal
20 ] B “w1ll be necessary to locate the moblle transcelver lS greater than |
a selected value.}

As can be seen, the process of substeps in Flg 29(A)

balances the frequency of probe sxgnals sent to a partlcular unlt

agalnst the number of successfully dellvered messages to that

25 . o unlt If. the system must send a large number of probe srgnals, lt
 wworrices would be useful to enable the reg:stratlon feature by settlng the
‘INNECAN, HENDERSON
FARABOW, GARRETT
. ® DUNNER - reglstratlon flag on that moblle unlt to enable the reglstratlon
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"s1gnal 1f the calculated llkellhood in step 2804 exceeds a

feature. 1In contrast} if many messages have been succéssfully

| delivered without requiring a probe signal, it is‘unnecesSary to -

enable- the reglstratlon feature by settlng the reglstratlon flag.
“In step 2808, a message is sent to the moblle unlt to enable

the moblle transceiver’s capablllty to transmlt a reglstratlon

selected value 'As can be seen, step 2808 preferably sets the
reglstratlon flag in the moblle transcelver unlt.

Fig. 28(B) shows a flow chart descrlblng a method 2810 for

_lmplementlng the reglstratlon concepts of the present rnventlon

whereln the reglstratlon feature of the. moblle unlt is enabled

In step 2812, the network sends a: message ‘to. enable the

reglstratlon feature (i, .7set the reglstratlon flag to 1) of the
moblle unlt to enable the moblle transcelver S capablllty to
transmltva registration SLgnal . As can be seen, - step 2812

determlnes the’ lnltlal state for the method set forth 1n Flg

28(B). . —_— | “

In step 2814 the network stores the number of reglstratlon

signals recelved by the network durlng a flrst perlod of tlme, and:' '5
. the number of messageS'successfully dellveredwto the-moblle ’

‘transcelver by the network durlng a second perlod of time.

x

\Preferably, the flrst and second tlme rntervals are: 1dentical

| The trafflc statlstlcs database 2200 of . the database 2008 ls«‘“

preferably used to- store the number of reglstratlon srgnals and ;

successful messagesrfor each-moblle unit. As explalned

hereinafter, these two statlstlcs from- the operatlon of the

Q
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1 '.network'are preférably used to determlne}whetherithexregistration_
by the- mobile unit lS useful | ) | B
In step 2816 "the stored number of reglstratlon -signals and
number of messages successfully dellvered is processed to evaluate‘
5 ‘ the llkellhOOd that a reglstratlon signal will- be recelved by a
base recelver in the network that w1ll not be used by the network
to determlne a set of base transmltters to be operated to transmrt%
a message to the moblle transcelver The preferred embodlment of
the invention processes the stored number of reglstratlon srgnals 1

.0 - recelved and number of messages successfully dellvered in

accordance w1th the method . set forth in Frg 29(B).

| Referrlng now to Flg 29(B), thereln is shown 'a 'series of
substeps which- are preferably performed durrng the 1mplementatlon
of ‘the proce531ng step- 2814 shown in Flg 28(B) ; In partlcular,jf;"
L5 o steps 2912 and 2914 are event drlven and only proceed to the next
step after an lnput has been recelved by the network ‘ Step 2912‘
Adetermlnes 1f a reglstratlon srgnal was recelved by a base
1rece1ver in the network If s0, a counter (not shown) in the
central computer 2002 lS lncremented by a value A.
20 ' ' : In~step 2914 1f a message was successfully delrvered to a.
| | moblle transcelver, preferably lncludlng an acknowledgment srgnal
return from the moblle transcelver to the system, the: counter (not

{]'shown) in.the Centralfcomputer 2002 is decremented by-a value M.

It should be understood that the counter referred to w1th

25 regard to steps 2912 and 2914 is dlfferent then the counter
taw orrices’ referred to with regard to steps 2902 and 2904 srnce ‘each counter

:AINNECAN, HENDERSON )
“@?%ﬁ&ﬁf”f is only necessary when the reglstratlon feature 1s enabled or
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1 | disabled in the mobile transceiver. However,lthe same physicallor
logical device may be used to lmplement both counters.

After the occurrence of elther events in the step 2912 or
step 2914, the algorlthm proceeds to step’ 2916 In step 2916, the
"5 | " |{{ process determlnes if the counter value is greater than a |
predetermlned value T. The value of T can be varled to meet the -
'needs of a partrcular network When the,counter_value‘exceeds:T,,

it is lnd;cated that the likelihood that a‘registration signal

from that'moblle unit will not be used by the network‘to determine|

10 a new set of base transmitters, and therefore the registration:
% ' ‘status for that moblle unlt ‘needs to be changed to dlsable the
‘ o~ 'reglstratlon feature |

In other words, the process in ?ig.-29(3j‘balances the
*frequency of“registration‘signals sent by a‘particular-unit
15 | agalnst the number of successfully delivered messages to that
unit. As can be seen, 1f the: moblle unlt sends a large number . of
reglstratlon srgnals w1thout the system'u31ng these reglstratlon:
signals, it would be useful to have the reglstratlon feature on
'that moblle unlt dlsabled ‘In contrast, if many messages have -
20 ' been successfully dellvered w1thout too many reglstratlon 51gnals,
belng sent by the moblle unlt, it is unnecessary for the
i reglstratlon feature to be dlsabled |

In step 2818, a message lS sent to the moblle unlt to dlsable
the moblle transceiver’ s capablllty to transmit a reglstratlon
25 - slgnal 1f the calculated llkellhOOd in step 2814 exceeds a

Law orFfices’ selected value. As can be seen, step 2818 may preferably remove
FINNECAN, HENDERSON
FARABOW, GARRETT |

& DUNNER the reglstratlon flag in the mobile transceiver unit.
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art.

Of course, lt should be understood that the varlables P, D,
and-J used ln Flg- 29(A), and- the’ varlables A, M, and T used in
fig 29(B) can be adjusted as des1red to enhance system .
performance, as w1ll be apparent to one of ordlnary Sklll ln the
The counters can be 1mplemented ‘with so- called "reflectlve

boundarles" 'S0 that if a counter reaches a mlnlmum value (e g.

‘zero), it will. contlnuously reset to that minimum value when

‘1further decremented

It w1ll be apparent to those skilled in the art that varlous

modlflcatlons and varlatlons can be made in- the systems and

methods of the present lnventlon without departlng from the scope 1

[

‘or splrlt of the lnventlon

Other embodlments of the lnventlon will be apparent to those'
skllled in the art from conSLderatlon of the spec1flcatlon and
practlce of the lnventlon dlsclosed hereln. It is 1ntended that -

the specxficatlon and examples be con51dered as exemplary only,

with a true scope and spirlt of the 1nventlon belng lndlcated by

the follow1ng clalms

~.75 -
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WHAT IS CLAIMED IS:

/

transmltters to prov1de broad communlcatlon capablllty over a

1 A method for lnformatlon transmxssxon by a plurallty of

reglon of space, the’ lnformatlon transmlsSLOn occurrlng durlng at'

least both a flrst time perlod and a second tlme perlod and the

‘plurallty of transmltters belng lelded 1nto at least a: flrst and

second . set of transmltters, “the method comprlslng the steps of

(a) generatlng a system 1nformat10n 51gnal Wthh 1ncludes
a plurallty of blocks of lnformatlon,

(b) transmlttlng the system 1nformatlon sxgnal to the
plurallty of transmxtters*

(¢) transmlttlng by the flrst and second sets of transmitters
a flrst block of lnformatlon in simulcast durlng the flrst time
perlod~

(d) transmitting by the first set of transmittérs a second
block of information during -the second time period; and

(e) transmitting by the second set of transmitters a third

block of information during the second. time period
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N

.. A method of communlcatlng messages between a plurallty o{
base transmltters and moblle recelvers w1th1n a reglon of space
divided into a'plurallty of zones with each zone hav1ng.at least
‘one base transnitter.asSignedltheretol the_communicetion method '
.comprising the stepsiof' ! | o

(a) transmlttlng substantlally 51multaneously a flrst
‘lnformatlon SLgnal and a. second lnformatlon s;gnal to communlcate
messages to the moblle recelvers, the flrst 1n£ormatlon srgnal
being transmltted in srmulcast by a first set of base transmltters
assigned to a flrst zone, and the second 1nformatlon srgnal belng
transmitted in s1mulcast by a. second set of base transmltters
as31gned to a. second. zone- |

(') dynamlcally rea551gn1ng one or more of the base
transmltters in the flrst set of base transmltter aSSLgned to the-
flrst zone to the second set of base transmltters ass1gned to the
second zone as a, functlon of the messages to be communlcated in an .
area, thereby creatlng an updated flrst set” of base transmltters |
:and an updated second set of base transmltters' and )

(c) transmltting substantlally SLmultaneously a. thlrd
information’ s1gnal and a fourth 1nformatlon s1gnal the thlrd
information signal belng transmltted in s1mulcast by the updated
first set of base transmltters, and the fourth lnformatlon s1gnal
belng transmltted ln 51mulcast by the updated second set of base'

transmltterS»to communlcate.addltlonal messages t0‘sa1d3mob11e,7

receivers.
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/

2, A multl carrler s1mulcast transm1551on system forf
T

;transmlttlng in a desrred frequency band a message conta" eéd in an

information s1gnal the system comprrsrng.
flrst transmltter means for transmlttlng 1nformatlon

s1gnal by’ generatlng a flrst plurallty o 'carrler s1gnals w1th1n

. the de51red frequency band and by ”dulatlng the flrst plurallty'
: P

of carrier 51gnals to convey the lnformatlon SLgnal- and

second transmltter méans, spatlally separated from the . flrst,

transmltter, for tr smlttlng the lnformatlon SLgnal ln srmulcast

w1th the flrst/t//nsmltter by generatlng a- second plurallty of
v:carrler S}gﬁ/is at substantlally the same frequencxes as the flrst
plural{ty of carrler s1gnals and by modulatlng the second

Mp{ﬁrallty of carrler srgnals to convey the lnformatlon 51gna1
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Abase transmltters serv101ng plural
the base transmltter,»

transceiver;*

‘ : : - ) /
3. 'A communicatibn method.implemented-in a computer controlzeﬂf
communlcatlon network for- locatlng a moblle transcelver withjh a

region of space, the reglon of space being lelded lnto a

‘plurality of zones with each zone servlced,by atnleas one base

transmitter and at least one base receiver, the ne ork storing

data,corresponding:tO'a zone where the mobile t 4nsceiver was last

known to be located, the communication metho .comprising the steps

(a) transmlttlng a message SLgnal y a base transmltter

serv1c1ng a zone where the. moblle trénsceiver- was: 1ast known to be|

located;

(b) transmitting a systemwyide probe signal by a plurality of

ity of zones 1f the mobile
transceiver does not 1nd1 ate recelp of the message 31gnal.from

(cj receiving t regional Pl signal by theimobile
(d)ytransﬁ' ting‘an:aCknowledgment signal by the mobile

transceiver i response to‘the feceived regiona17ppobe.signal;,
(e) t eiving .the aoknowledgment signal‘from the.mobileg

er by a base teoeiver;fand

updatingvtheﬂdata to reflect the zone of the base

that'teeeived.tne acknoﬁledgment signal as the last known

of the mobile transceiver.
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receiving messages from a network comprising:
l'the unit;
‘including ‘the user message from theg-~

_ﬁessa@eﬁfrom}the'hé;wdrk-v

,tr’

t

5. A mqbiléftransceivéx unit for transmitting messages to an

finpnt means for éllowiﬁg the user to input a ugef héssage to
' transmitter means for transmitting g-fadio frequency signal
obile unit to the network;

." receiver means for recei adio frequency signals having a

Kl

signal detec;o ‘meapé'fof thé ting at leasfldne type of

ernal to the mobile unit and

{rcuit, connecting. the signal detector means to the
smitter‘means;ffbr disabling thé‘transmitﬁer means upon
detection of theyeléCtromagnetiéﬁéignal, thereby préventing

unwanted radio frequency transmission.
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{

6.~ A communication method for controlling a mobile transceive 7

I\

' mobile transceiver, the moblle transceiver bein'.capable of

sending a registration Signal to be received 'y a base receiver in,
the network to identify the mobile transce’ver s location and the

plurality of base transmitters in the n‘ work being capable of

'sending a probe 51gnal to the mobile ansceiver to cause the

mobile. transceiver to- transmit a 51“ al to a base receiver to
identify its location, the method ,ompris1ng the steps of

(a) sending a message from £he network to the mobile
‘transceiver 'to disable ‘the - mo‘ le transceiver s capability to

transmit a registration Slg 1;

transceiver by the etwork during -C\nd period of time;

(c) proceSSi g by the comput- e stored‘number-of probe_.,
Signals and num er of- messages successfully delivered to evaluate

a llkellhOOd ;hat a probe sxgnal Wlll be required to" be sent by

'the networ to locate the mobile unit to deliver a message- and
(d). ending a message to the mobile unit to enable the moblle o

-transc iver s capability to transmit a reglstration s1gnal lf the

calghlated 1ikelihood exceeds a selected value,

=81 -
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7. A communlcatlon method for controlllng a moblle transcelve
'whlch may communlcate with a communlcatlon network controlle by a -
'computer, the network lncludlng a plurallty of base trans |
for transmlttlng messages to. the moblle transcelver an

the

recelvers for receiving messages from the moblle tr sceiver,

moblle transcelver ‘being capable of sendlng a re stratlon 51gnal

to be recelved by a base recelver 1n the netw'rk to 1dent1fy the

\ moblle transcelver s locatlon, the networ‘ usxng recelved

reglstratlon smgnals to determlne a se of base transmltters to be
operated to- transmlt a message to th moblle transcelver, the
.method comprLSLng the steps of-‘

(a) sendlng a message fro ‘the network to the moblle‘

transcelver to enable ‘the mojile transceiver’ s, capablllty to

network to determlne a set of base transmltters- and 7‘
(d) sendlng a message to the moblle unlt to dlsable the
oblle transcelver s capablllty to transmlt a- reglstratlon S1gna1

if the llkelihood exceeds a selected value. '

S - 82 -
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i

1 B |  ABSTRACT OF THE DISCLOSURE o

A two-way communlcatlon system for communlcatl "between a
. ‘system network and a mobile unlt. The system network ‘includes a
plurallty of base transmitters and base recelvers 1ncluded in the
5 . network The base transmltters are d1v1ded 1nto zonal assignments

and. broadcast in 51mulcast usrng multl carrler modulatlon

technlques. The system'network controls the base transmltters to
broadcast in s1mulcast durlng both systemw1de and zonal time
1ntervals.w The system network dynamlcally alters zone boundarlesr
10 o to maximlze 1nformatlon throuohput. The preferred moblle unit
lncludes ‘a noise detector c1rcu1t to prevent unwanted
transmlss1ons. The system network further provxdes .an adaptlve
registratlon feature for moblle unlts wthh controls the

reglstratlon operatlons by~ the mobile units to maxrmlze )

15 . : lnformatlon throughput.

LAW ormce‘s
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.Generatmg a system “information ' Ul :
‘| signal-which includes a plurality of ,/"7
blocks of mformatlon E 1

l

 Transmitting the system information /-“70‘/ |
| - signal to the ‘plurality of transmitters -

N . T s . . '
o fo i ’ .
. . -
‘ . . .
.

Transmlttmg by the f rst and second

- sets of transmitters a-first block of
. information in simulcast durlng the flrst
time penod : -

; N - -
: -
‘ .

Il

10%

f./

Transmitting by the first'set of . | | Transmitting by the second set of ‘|-
‘transmitters a second block of ' | . | transmitters a third: block of.
information. during the second- N 'lnformatlon durmg the second
time: perlod oo - | time penod

Fig- 7 e
H R ! '
R R T

.. Microsoft Ex. 1010
‘Page 93 of 145



TOFORAWNGS

mmuvnl.sndﬂ_w"

900

Kol

Transmitting a message ‘signal by a
base transmitter servicing a zone

where the mobile transceiver was. |ast. N

known to be Iocated

302

l

Transmitting a regional probe signal

by a plurality of base transmitters .
servicing a- plurallty of zones if the -
mobile transceiver does: not indicate

receipt of the message: sngnal from the |

base transmltter

l

Recelvmg the reguonal probe sngnal by
the moblle transcelver

\ 4

Transmitting an acknowledgment ..
signal by the mobile transceiver in
response to the recelved reglonal

probe signal -

Recelvmg the acknowledgment sngnal
from the mobile transcelver by a base

recelver

Updatlng the data to reflect the zone’
of the base recelver that recelved the
acknowledgment S|gna| as the Iast
known. Iocatlon of the moblle
transce:ver
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. Transmuttmg substantlally
lsmultaneously a flrst mformatnon
| “signal and a second information
| signal, the first mformatlon sugnal
" being-transmitted in simulcast by a

. second information signal being .

: Atransmltted in simulcast. by a second-
| set of base transmntters assigned to a
: ‘second zone :

first set of base transmitters

asS|gned to a fir rst zone, and the

A . -v I
1
- -

 first zone to'the second set of base
~ transmitters assigﬁed to. the'second -
~ zone, thereby ¢reating an updated

-l transm:tters Lo

Dynamlcally reasslgnmg one or more
of the. base transmitters in the first set
of base transmttters ass«gned to the-

first set of base transmltters and an
updated second set of base

Transmitting substantially

' transmltted in snmulcast by the
updated fi first set of base transmitters, |/
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Store the nutn_bér of registration | -
signals received- and-a number |
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| 9 . »
delivered R R

Process the stored number of

" registration sngnals and

number of messages = -

- succesfully delivered. to -
‘evaluate a likelihood thata
reglstratlon -signal will be
recelved by a base recenver in
‘the network that will.not be ~
".used by the netwerk to '
determine a set of base
transmitters to be operated to -
transmit a message to the

_ mobile transceiver

. Send a message to the mobile
unit to disable the mobile
transceiver's “capability to - '
transmlt a reglstratlon S|gnal if
the likelihood exceeds a

'_ selected value
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_ Was a

Was a probe. - message

signal seént’ successfully

witha delivered to a

successful ‘mobile
. reply? H.yes, | transceiver? if
. increment " yes,

"count by P ' - decrement

-counter by D

_.registration .
signal

Was a

received? It
yes> increment
count by A

2911

Was a - -
message

. successfully
delivered to a

mobile
transceiver? If

yes,

decrement
counter by M

Is the counter value greater
than J? If yes, the likelihood.
that a probe signal will be .~

. necessary to locate the moblle o

transceiver Is greater than a
selected value -

Fp 290

-than T? It yes, the. likelihood
"that a registration signal will be
'recelved by a base receiver in’

e .used by the network. to

, moblle tranaceiver is greater
. -than a selected value

Is the counter value greater

the netwm'k that will not be

determine. a set of base
transmmers to be operated to
transmit a message to the

Fig 27(6)
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700

) Generatmg a system mformatnon ; 01
~signal which includes a pIuraI|ty of , /7
blocks of mformatlon . S
N Transmlttmg the. system mformatlon . 270 q
sngnal to the plurallty of transmltters“» - -
,Trénsmitti'ng‘ by'the first and second |
" sets. of transmitters a first block of | 9p6
information -in simulcast dunng the f|rst é o
| “time period ' :
408 ot : D
Valan s
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- 900

";Transmrttrng a message srgnal by a .
‘base transmitter servicing a zone
- where the mobile transcerver was last

known to be located

11973918

T

'Transmrttmg a regronal probe srgnal
by a plurahty of base transmitters.

servrcrng a pluralrty of zones if the -
mobile. transcerver does not mdrcate '

.| receipt of ‘the message signal from the
- base transmitter-

L 3,"’_‘/;} -

Recervmg the. regional probe srgnal by

the mobrle transcerver

206

‘.

Transmitting an acknowledgment

- signal by the mobile transceiver in = -
response to the recerved regronal L

probe srgnal 3

| goq._" .- .

1}

"'Receiving the 'ackrroWIedgm'ent signal -
from the mobile transcelver by a base

recerver

Lsi

Updating the data to reflect the zone
of the base réceiver. that received the

: acknowledgment signal as thelast

known' location of the moblle
transcerver :

pen

* Microsoft Ex. 1010
-~ Page 124 of 145




8B e —— ZzHX 0S

.T||u..§ m.-.l\.v—

Aouenbald -

1
Microsoft Ex. 1010

Page 125 0f145 N




4. no
leubis

N A

..QQQ\...

Microsoft Ex. 1010 -

Page 126.0f 145 ..




o : Sig'nal"S"-

. Control -

Frequency '

- Control

. Freq L!e_ncy

" ‘Signal 1 : .a : uo?

R TS
Ve

Control - o

Signal 2 .

“Modulator

| ¢ . ||l“|~

Modulator |~

h Frequéncy R
Control .

. Frequency.

1

e
!

— ivbdﬁlatorf—.] .

Control-~
Signal 4 -

FTGQQency

-8

~ Signain

| Modulator

-

-Mo'dulatof :

oo -

; Microsoft Ex. 1010

- -_‘Pe‘tge 127:'0_f 145 :



- Control -
- Signal 1

a0 l

~ In Phase -

Quadrature

Control \7"0»“'_{
Signal 2

In Phaée

CF2

Cohtfol

| \‘qpb""’u_"
Signal 3

In Phase

/1940-

" Control :
AS|gnaI 4

ln Phase

S F3 | /-\/j opa;rAFuré -‘

F4 \ /\J YQuadrature

Four Carner Quadrature Modulator

Flg I’A e

| 200

| @E83&5;NA7;*

Mlcrosoft Ex. 1010
Page 128 of 145




' Base Transmitter

P |306

ModUI'ato'r,

P |308

" Data
| 'np",t-soﬁ-

F2

Modulator

/-I3IO

F3 =

‘Modulator

BT Yt
yaiabel

| )1316 |

| control |/

Logic

A 1304

Modulator

|
|
SR R
R
o
|
|

Zs

B

nl M'odlul_a-tor i

“ Fn ;".

4

I?,lg :
yd

1300 o

| Power

| Gombiner —s| >
4 - Amplifier |

_1320

A
¢

Smees gy

" Microsoft Ex. 1010 ©
~Page 129 of 145 .



BaseTran‘smitter“

06
/’4

F

K Modulatorli"”

1416

A

F2 =

uos? .

-‘-Pdw'er Amp_v '

- 14/0
/

F3 -

Modulator}j_-','." —

f Power Amp. J

,qo.o

Modulator; ..

4:1. |

——

".»P,ower Amp‘ .

s 1~4.22

y 26 .
//4__ -

e

g

Modulator

'Fn._-b

F4_’ '.Modula-tor' —

Power Amp

— -Combiner

'H:H'

b Power Amp

F:9 /‘1'

1400

> ]

,;"

ol
pot
0.-9)

N e "Mlcrosoft Ex. 1010 .

! Page 130 0f145



Mobile Transceiver / 1500

: l§07-0~

Receive Transmit

S /:506 - I.S__Zl o - R /,520 \57-‘{ ) l '21522,'
~ | Receiver | Transmltter | At

S A o : 1/((’8
’Dliéplay-,;and N /"%' -, T'l".a'?hsr"ni_'t’
| Storage Logic | | Logic

e
/If

-

810 ,;.1 o /:{J'v' - /,5.16

Dlsplay ‘ ‘Display| - Input

| Annunciator| .

‘Controls (LCD) ©  |switches |

=
5
>
=
a0

‘M1crosoft EX. 1010":
.~ Page 131 of 145



| (\T 9‘739&8 -

w\ mm

5>.momc§ ._. m__no_>_

09!

O

- 8/9!

2@\“

}3\ _ «;\m 2.: wo.:

_pesnun

pesnun ,

uam:cD

oi\/i | o._mcc_n_
104 BWOH 88 NOA IIIM

o - B 4,%\  ’ ‘

Microsoff Ex. 10 10

Page 132 of 145




7 97918

(ao) - S|0J1U0D 1 |ioverounuuy

Nkeidsia| . | Aeidsia

4

| u_.mou w_m..m,wm__.op,.m.“.
pue Aejdsiq

A
‘MQ\\?‘ R

Joni900Y

gat”

ool 7

- ;m>_mom.m_.m__no_>_ |

"Microsoft Ex. 1010

Page 133 of 145 .




| Analog

(806
1€

| Receiver |

Analog

3 1300
i e g0

’).

Fip 1304)

Y Analog Base Recewer
1900

0'4 '
U8

| Regional

/1808- .

Regional

Demodulator |

D|g|ta| Base Recelver

o 10
.H./IS

- --Dlemc__ﬂ),dvul‘ator, —
,Recelver R

“/9!1

{Processing

Circuitry

/'/808’ .

| Regional

o)

| Processing |—>
Clrcunry

Mlcrosoft Ex. 1010 ’
Page 134 of 145



, 7,%0‘
- Analog |
Receiver | . -

197

| Error.
| Correction
... Cirecuit "~

- | 'store & Y
|} Forward - |7
_-‘"Circu‘it’ s

Iq;.;o'_ Reg|0n3| |
N Processing|
o R Circuitry |

gwesze b

Microsoft E_X."1'010 L
‘Page 1350f 145 -



Network Operations Center

400

K

l l ::,oo'l

: User _Input

N ———v{ Receiver — Computer | — | uplink T
| e | | output

. ] ’0 . ‘;» - Q—O -
| el [
Control Access' — . Database

 ST6EL6 1

F/9 20 T P T = Microsoft Ex. 1010
oo e B - Page 136.0f 145




: 2)0‘3'-/: :

a0r et

20t

‘User 1 D# | Last
a Location

- Capability?

Transmit L

‘Service Area” | Message

DR / ButtonFormat
.. 9o -

__‘;_‘___;lARAeC'd o

—
-

User 2 1 e | oSt
S ; | - Location

" Transmit,
Capability? |

~ Service Area ‘Message -

| _‘<|ReéPd -

Button Format.

1
|

A

1

2100 -

gI6ELE 1)

: Microsoft Ex. 1010 -
- Page 137 of 145



202
pantl

2204

"%zxou

‘ '108
P 2 A

2A10 |

User 1

No. of Probe
Slgnals Sent_

No. of,(Re'g'istr’ation

| Signals Received

No. of Messages:
- Successfully .

'DeIiVe_ried :

ye

Other Traffic

| .Data

" User 2

| No. of Probe. .
‘Signals Sent .

|No. of Registration,

Signals Received - Delivered -

“No. of Messages |

Successfully .

Other fraffio '
Pata-- '

.~ User 3

No. of Probe,
Slgnals Sent 4

.| Signals Received

No. of Registration |- gﬁcfefshga?ﬁ,ages

" Delivered

| Other Traffic - |

User 4

No. of Prdbe-’
Signals Sent’

- [No. of Registration
"| Signals Received

Noof Messages
- Successfully
~ Delivered

Other Traffic
Data .

| Traﬁlc Database

Fia. 22

mﬁfsbﬁm

- 4 Mlcrosoft Ex. 1010

- Page 138 0f145



pomets

T geet”

 gee?

01T

— /80

._ P 91ET

N A

R hige

uogecotEea | #AI

1s 890id

€ 1£%C “

P voeT

: { ‘hot?

80£T”

S esT

. uoneoo elEG | #al

~ saBessey juauNd

- ananp 8dIAIeS

Miéro'so_ft Ex. 1010

Page 139 of 145



s

404
e

2406
s

4ol -
st

Base
Transmitter 1

Zonal -

Assignment

Base: Receivers in
Coverage Area

Other Data A

| Base
j;Tr',ansmitlte_r 2

Zonal .-

- Assignment. -

- |Base Receivers in
|Coverage Area

Other Data

| Base 2
| Transmitter 3 |

.Zonal

Assignment | Coverage Area

Base Receivers in

—1 Other Data

2'{00- |

| Base
Transmitter 4

- Zonal

'|Base Receivers in |

Assignment

|Coverage Area

‘Other Data

Base Transmltter Database

A

24

gTeELe b

-

" Microsoft Ex 10-10 N
- Page 140 of 145 .. .



0 9mee

Microsoft Ex. 1010

- Page 141 of 145



 Transmitting. subsiantielly
© simultaneously a first information
N signal and a second information

3|gnal the first mformatlon signal

‘being. transmitted in slmulcast by a
. first set of base transmltters

assngned to a first Zone, and the
second information signal bemg
transmutted in simulcast by a. second

-~ set-of. base transmitters assigned toa

second zone . - e

o

. updated second set of base
‘transmltters '

l

- ‘Dynamically reassigning one or more -

of the base transmitters in the first set

ot oof base transmltters assngned to the
| first zone to the second set of base

.| transmitters assigned to the second

. .zone, thereby creating an updated .

first set of basé transmitters and an

-1 Transmitting substantielly

s»multaneously a third information-

’ -3|gnal and a fourth information sngnal

the third information signal being

transmitted in simulcast by the - -
“updated first set of base transmitters,
‘and the fourth .information ssgnal
belng transmitted in. snmulcast by the
“updated second set of base ' 2

transmttters
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Send a message to disable the
registration feature

!

Store the number of probe
signals sent and a number of
messages successfully

| 1‘%0.‘4

delivered :

- messages succesfully
- delivered to evaluate a |

Process the stcred humber of

probe signals and number of

likelihood that'a probe signal

‘will be required to be sent by
‘the. network to locate the mobile
transceuver

| 200

I

Send a message to the mobile
unit to: enable the moblle ‘
transceiver's: ‘capability fo .

transmlt a reglstratlon signal lf B

the likelihood exceeds a

- selected value .~
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1.30} '

Send a message to enable the
- registration feature

'

Store the number of registration

signals received and a number -
. of messages successfully

delivered

dla”

Process the. stored number of
reg|strat|on slgnals and
number of messages
succesfully delivered to
evaluate a I|keI|hood that a-

‘registration signal will be
- received by a base receiver in

the network that. wnll not be

. used by the network to

" determine a set of base.
transmitters to be operated to
1. transmit a message to the

moblle transcenver

| i’;m

| ‘S_end.a-message_;tc the mobile -

unit to disable the mobile

transceiver's capability to

transmit a registration signal if-

_the fikelihood exceeds a
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Was a probe
signal sent

- with a o
) .successful o
“reply? If yes,

iqerement
count by P

‘Was a-
_message
successfully
delivered to a
"mobile - -
‘transceiver? If
yes, -

decrement

: counter by D

Was a

| registration

signal’

_'recewed° -1f

yes, increment

| countby A"

Was a
message
successfully -
dellvered to'a
mobile -

..yes,
| decrement
- counter by M

~t,ranscewer? If

|s the counter value ‘greater-
than J? i yes, the likelihood
that a probe srgnal will be
necessary to locate the mobrle )
transceiver is greater than a

_ selected value :

i 290

s the counter value greater

_than T? It yes, the likelihood
that a registration signal will be
received by a base receiver |n '

the nétwork that will not be

. used.by the. nétworkto. -

. determine a set of base.
transmitters to be operated to
transmit a message to the
moblle transceiver is greater
than a selected value .
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