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/Ja ····/~., 

BACKGROUND OF THE INvENTION 
07. 97Z91S .. · 

A. .Field cif the Invention . . . . ·/ 

The present invention relates. to met.hod's· arid systems for 

providing twq~way communication capability· ~etween a cei.ntral 

netw()rk and a .mobile unit over a relatively la.rge area, and more 

particularly to· s_uch methods and systems wh.i;ch ·aliow for rapid 
... 

communication of. large mes.sag~s and efficient use of system 

resources .. 

B. Description·· of .the. Related· Art. 

Conventional . two.;..way portable/mo.bile w~reless "~essag.ing 

system~ of ten pro~ide a variety of serv.tc.es ·to . subscribers. / . 

Conventional. 'messaging systems in particulai provide one-way 
. . ' 

.s~rvices using store and forward techniques to mobile receiv~rs 

I. 

' . . . 
carried :by the s·ubscriber. A· fundamental goal "of two-way 

messaging systems is to provide ... a· network of· int~rcori.nected 

transmitters and receivers which provides· .sufficient. transmitt~d 
' . :- . 

signal strength and receive capq.bility-tounifomly cover a . . ' . 

geographic region. Some c6nventiona:l niess·~~-incr systems provide 

th~ message· to. the user on a small viewing screen on the mobile· 

un'it. 

However, such ·conventionai systems o.~ten suf_fer · from problems_ 

associated with low system throughput,· evidenc;:ed by slow message .· 
• ·.. • . . • 't. ' 

de1ivery and message size limitations. and do not provide an 

ac:Jmowledgritent··feature wherein the mobile.unit transmits an 

acknowledgment signal to the. system to acknowl.edge .~ receipt of the · 
.... : 

message from the systein.· Generally, systefi1 throughput refers to 

- 1 -

·'· 

. ~\ 

.. :· 
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the overa·11 communication -capability of a system as defined by the 

total amo"unt of message _data from the. system to the mobile uni ts : 

_transferr~d by the system.during a given period. of time divided by· 

·the _frequency ba-ndwidth ·necessary to ttansm,it the message data and 

may be measured in bits transfer:r:,'.ed pe~ '_liz. .;purther, ~-qch 
. . . 

conventional sys·:terns suffer -from techn'ical problems preventing 

cm:1sistent;. wide area coverage _and would require· extremely wide 

portions of valuable f requei-rcy bandwidth t-o achieve acceptable 

sys:tem through~u.t rates. 
. .., 

Simulcast technology in communication systems was originally 

develop~~ to: extend transmitter coverage beyond that which could 

be obtained from a single transmitter. Over time,. however, 

simulcasting has_ evolved into a technique capable of providillg 

continuous coverage to a.large area. 

Gener.ally, simulcast t:echno.logy provides mul t~ple 
. . ', . . . . . . 

transmitters, operating on· substantially the s~me f_requencies and 

transmitting the same information positioned to: cover extended 

areas. As. shown in Fig. 1, transmitter 100 ._generally provides 

coverage over area A, D, .;ind .E, transmitter 102 generally pr_c;>vides 

coverage ove·r area B, D, and E, ·and transmit"17-_er 10'4 generally 

proviq~s coverage over area C, E, and. F. In some cases, the -
. .. 

coverage ·ar~_a· of: a first_ transmitter may be entire:ly ehc_losed. 
•. · .. 

within· the coverage area· of another t~ansm.i. tter, .such as in ·. 

building .interiors and _valleys> -In .areas wJ:\ere· one. (and only one) 

transmitter dominates, (e.g., az;eas A, B, and_ ~- in Fig. 1), 

simulcast· .i:s effective because the other tran~mitters do.not· 

si~nificantly affect ieceive~s ~ri tho•e areas. 

- 2 -
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t.~ 

,However, ·in "overlap" areas D, E:., and F shoWJ). .. iri Fig. ,1, 

where :-the signa,ls from two or mo're transmitters are approximate_ly 
" 

equal; problems c'~ri a:r;ise because .destructive· ,.interf~rence of 
. . ' .. . . . 

·signals.occurs in these overlap areas such·as. areas D, E, and F~ 

:bestructive interference. occurs when the two si-gnals are·. equal in 

magnitude· ar;id 180 °. out of phase and complete.ly '.cancel each other . 

. while there were some successes, reliable design procedures were 

not available .. 

Attempting to precisely. synchi.:onize the carr_ie:t frequencies 

of all simulcast transmitters does not '6vercom~ the problem 
. . 

because points (i.e. nodes) at wh
1
ich destructive. summing occurred 

.persisted for long periods of time. At such points, a mobile 

receiver can not receive the s.imulcast signal. · 

· Deliberately .of ~setting the .. c:arrier freq:µericies· of adjacent 

transmitters can ensure that destructive interference does not . . . . . .·'. 

persist at one point for an e~tended period of' time. The slight 

er~ors.iri frequenpy displayed ·by:high quality reference 

oscil;tators (e~g .. ,. 20 hert:z; errors in 100 MHz· .. signals or a few 

par~s i~ 10 7 ) render d~liber.ate 9ff setting ~11nneces.sa;ry. Fµr.ther, 

merely .. off setting the carrier f'requencies. could not guarantee . 

acceptable quality demodulation because prope~. a'Li;.gnment of the 
c. 

modulating .signals in time is also required. 

Fig. 2 displays the -situation at, for e~am:r;>l~., ~oint D in.· 

Fig. 1 .. when modulating waveforms are synchronized,.and include~ 

coverage boundary 202.frorn a first .transmitter;and ·a second 
' . . . ' 

. . . . . . 

transmit~er.coverage boundary 204 from a second adjacent 

transmitter. An'equi-signal boundary 200 exists where ;the signals 

!_. 
- 3 -
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/ 

~-.' 

from the first and second transmitters have approximately equal 

signal strengths~ A more realistic equi-signal. boundary would 

take. into account natural a,nd. man-:-made topography and propagation 

conditions, and thE3reforer woul.d probably no~ ·be a st~aight line. 

Figs. 3·and.4 generally illustrate various signals as they 

may occur at or nea.r t~~. ~qui-s~g.nal qouridary 200 ·as. shoWri. in 

Fig. 2. In particula·t', Figs. 3 and 4 illustrat-~ various aspects 

of modulation:~·synchronizatiori and· 'how altering. transmission . 
. . . . . . . . '• ;, , '. . . . . . . 

parame.ters m~y · af feet t:he . synchrC?riization. . .In general, there are 
. . . . . . . 

at least. three· sources which cause· the s:i.gna.ls. from. the first. 

transmitter and the.second transmitter to. be out of 
.... 

synchronization: (l) timing shifts.in. the delivery of the 

modulating. waveform to each of the. transmi tt:ers; ( 2 f timing shifts 
.· .... ·. 

internal to "each transmit.ter; and (3) tim~ng .sl;lifts. caused by 

propagatio.n distances ··.and anomalies. From. the' perspective of .a· 

receiver located in an overlap ar.ea, these three sources of timing, 

shifts combine .t:o produce an overall. timing shifts· between the 

received signals from the ·first iand second transmitter~. In 

current commercial pra~tic~, .the summat~on of these three 

. components results in time shifts .of about'200 microseconds. The 

timing shift present in simulcast systems disadvantageously limits_ 
?'· 

the· baud rate at which informa.tion may be transfe'rred. In 
. ' -

general, Figs . ._3 and. 4 wil,l also illustrate how timing shifts 

p:r:events high baud. rate' transmissions. 
-~ l 

A time line. represe~tation of .a sig~al 306 from a first 

transmitter is shown inFig. 3(A) anda s,ignal 308 from a second 

transmitter is shown in Fig. 3(B) ,"both. from the pers.pective of a 

.. 4 -
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receiver located in an overlap area. Vertical dashed lines 300 
. . . 

represent baud inte:tvals,on the time axis. ·As can be seen from 

Figs. 3(A) and (B), the sign4ls 306 and 3d8 are frequency 

modulated between. a high_ and a low frequency value a:nd the signals· 

306 and 308 are ·e.xactly "in phase. As. wLl.l be appreciated, the 
; 

timing shift petween signals 306 and 308 must be small when 

compared to the _baud interval s,hown in Figs. 3 (A) and ( B) since 

signals 306 and 308 are in synchronizatic;m. Of course, as the 

baud interval decrea~es, the .timing shifts will 'likely cause 

signals _306 and 308 to. be out of synchronizat.i,on. 

Figs. 3.(C), (D), and (E) _show the summation of these two 

signals 306 and 308 at an equi:-signal boundary, .such as boundary 

200 in Fig. 2". · Fig. 3(C) Shows a composite signal .310 indicating 

that the fr'equency information remains unchanged, Fig. 3(D) shows 

a linear graph 312 of the relative phase difference caused by.a: 

slight carrier frequency difference between the signals from the 

first trans~itter and the-second .. transmitter. ·Fig. 3(E). shows a 

composite amplitude signal 314. A noise thre'shold is indicated by 
' . ' . 

~he horiz6ntal dashed line 30~ in Flg. 3(E). 

Of interest, Fig. 3(E) shows the composite· amplitude· signal.· 

31.4 dipping .below the noise threshold. 304 at an anti-phase 

condition 302. (e.g., _.when the relative phase angle is ± 180°, ·a.s 

shown in Fig. 3 ( D.)). As can be seen from Fig. 3 ( E), the 

q.nti-phase.condition 302 caused by the slight :phase shift between· 

transmitter ·1 and tran.smi tter 2 will not cause any loss of data 

because the anti-phase conditio1n persists for only a small portion 

of the baud interval. 

- 5 -
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The slight, offset o:f . the carrier f-requertcies, between the 

first and· s~cond ·t~a:nsini~ters causes a s:low drift of the relative 

phase of the ~wo si.gnals ;".as, ··s.h-own ln Fig~ 3 (,D). When the. signals· 

·are,± 1so 0
· .o~t o~"phase, .. the.temp_ora-ry di,p l"ir the_ampl·itude 

signal may ·e:a~se the· lqss. of a ·~ew. bits ··in the 9omposite sig,:ia,l, 

at worst.. These. etrors can be. counteracted with a conventional 

error co"rrecting c"ode,. su~h as is commonly .kno~., 

·Fig. 4 shows a set of similar signals. to those in· Fig. 3, but 

wherein the ·signal 402 from the. first transmitter· is. offset from, 

or out of synchronization with, the signal 404 from the second 

tra~smi tter by a full baud. In particul~r ,·,_signal. 404 lags signal 
... 

402 by one. baud i,nterval. As previously discussed, the offset of 

signals 402 anff 404 may be cal,lsed by various timing shifts in the 
. . 

delivery of .bot.h signals 402 a.nd 404 to a. receiver in-an ove.r·lap 

area. Figs. 4 (A) 'a,rid ( B) illustrate the extreme. case wher~ the 
.. • i" ,• ·' . ' 

sum of .. these timing' shifts _is. equal to the baud interval_ shown by 

dashed.lines 400~ As can be seen in.Fig.· 4(C), composite signal 

.406.includes a period of indeteririinate:"f:r:equency which undesirably 
I • " •' • •. • • 

covers severai entire baud inte:rvals. an.d, ·.tb~~efore, .successf_ul,: 

demodulation is :impossible· durin.g those·: baud:. intervals. ·· If t.h~. 
. ''. ' . . . 

' : ' . . ' . . ' . . . . . \, . 

bau:d interval were. increasecL to minimize the' e~fect of these . 
. . 

tim~ng shifts, data loss. would b~ less likely. Therefore·.; it can 
. . . . 

be seen that the baud rate at which good da,ta , transfer can be ·· 

accomplished i.s l,imited by· the· timin<J shifts ··be.tween signals 

delivered to re·ceivers in overlap areas. 

..: 6 - . 

'. 

.•' 
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Through these examples, it can-be seen that high degr~es of 

modulation synchronization make it possible to obtain good data 

demodulation in a simulca·st system. However, the baud rate· 
; 

limitation of simulcast systems isi. a significant drawback· and 

.limits syst,em throughput. 

~ alternative. to simulcast for wide are.a coverage is 

assignment of orthogonal, non-overlapping subdivisions of the 

available system capacity.to adjacent areas. ·Subdivisions can ·be 

madein time (e.g.; broadcasting the information on the same 

frequency in different time e;;lots to adjacent .q.reas), or in 

frequency (e.g .. , .broadcast'ing the in.formation simultaneously on 

different freq~encies :in adj.a cent areas) i 
, " 

There •are several . 

. problems wit;h such. orthogonal ·systems,. how~ver. First,· orthogonal 

assignm~nts requi~e tuning the receiver to the assigned frequency 
. \.. 

or time channel fo.r the area in which the receiver currently 

resides. in .the broadcast services every traveler has experienced 

the frustration of finding the correct channel for their favo+ite 

·programs. Simulcast .operation avoids the need. for scanning ahd 

re-tuning as the m()bile 'unit moyep between .. areas. Such scanning 

and re-t\ming also disadvantageously increases ~obile unit power 
·_;. 

consumption. 
,· 

Second, and more serious, the orthogonal assignment approach 

. dra,stic.ally reduces the system throughpti.t capacity as measured in 

biter per Hz because anywhere from 3 to 7, or possibly more, 

orthogonal aSS·igil.ments. ~re required to ,obtain continuous area 
. . 

coverage ·in most conve.ntio:ili;iL orthogonal 'syst~ms. ; This· wc;iste of·. 

capacity is: somewhat recouped if the same informB;tion is not 

. (_--'./ 
-l .. 

.0 - 7 -
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needed thrm1ghout the· service area, because· a given piece of ..... 

info.rmation is·. sent only to those. cel~s where it is needed. 

Conventional cellular radio.service is a typical· example of 

an orthogonal system. In cellular, the .Sam~." frequencies are 

.reused in spa.tially separated cel'is to·. al.l,ow ·~differ~nt .data to be 
. . . . 

transmitted to different mobile un~ts. 'An:.exaniple of three 

cellular ·arrangements is showri in Fig ... 5 ·where the niimber of cells · 

(N) is .equal to 3,4, and 7. ·Each. cell:{i.e:,.A,·:8·, c, ... ) in 

conventional cellular· service usually only includes a single 

transmitter and operates in a·different fre'lµency or time division 

within the conununiq,~tiqn prc;>toco~.· As shown in Fig,. 5, cellular 

service generally locates transmitters utilizing the same division 
' • • j ' •• 

(all the ;·'A" transmitters) far enough apart 'to red~ce the 
t. ' ·'- . 

·likelihood of interference between such· t~ansmitter~. As the 
.... . ' . . 

riillnber- of:. ce1ls increases, the likelihood of ~~terference 

decreases. For,. ex.ample,· with N=3 as ·shown<by-'.arrangement 500 in 
·"'-· ··,. 

Fig. 3, the<distance between thEf coverage ar.eci. of ."A" ce1ls is 
'. 

about~ cell width, with N=4 in-arrangement· 502 1 · the.distance 
' . . 

between the coverage areas of "A",,cells is slightly larger," and 

with N=7 in arrangement 504 the di°stance between "A" c.ells is 

largerthan the width of one cell. 

aowever, as the num})er of cells increases,· the length of the 

indiviciual·time .intervals per cell 'decreases.for time division 

multiplexed.systems, thereby de9reasingthe systems total· 

information transfer. In frequency division systems, more ce;·11s 

undesirably increases the .freq.uenc::y bandwi9th required. 

Therefore, system throughput in. bits per Hz is_. decreased as the 

(r - 8 -
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number of cells increases. Furthermore, cellu.lar. systems often 
· 1 

require. ·an· electronic "handshake" between system and ~obile unit 

to . .l.dentify the 'specific cell (i.e. transmitter) in :which the 

mobile unit is located to allow capacity reuse. 

I I . SUMMARY OF. THE.·. INVENTION 

The systems and ~ethods of the present in:yention have a wide. 

var.i,ety of objects and advantages. The syste~s and methods of the 
' . ~·. . 

pre~ent invention hav~ as a. primary object to ':provide a 

communication. system with wide area cov:erage and high mes,sage 
• ' ' . . . . ! 

throughput white mini~izing fr.equency bandwidth usage ... 

· .. It· is an object ·of th~· invention to provide. a .. simulcast. 

communicatioil.syst~rn .with, a high data.transfer rate which does not 

·exceed· the baud ·rate limitations of simulca·st tran~mission. 

. It is· a further object of the present i,nvention to provide a 

communication system which·provides for supe:r;ior data 

c9mrnunication integrity. 

Yet another object.of the invention is to-provide·a mobile 

transceiver· unit which prevehts .. ·unnecessary RF interference, 
... 

particularly on comrner.cial aircraft. 

Still ;urther; it is an object of the invention to p_rovide a 

zone based ·cominuhicatioh system which may dynamically redefine' 
:.·; 

zone boundaries to -improve inio~atiop· throughput .. 
. . . 

Another •. obj.e~t ot the invention ·i~. ~o· ·provide a zone based 

simulcast·. communication system which can .. e.ffecti vely communicate . 

with both .m,op.ile transceiver units. located near .the center of. ea9h 

'zone as well as mobile transce.i'ver units located .within the 

overlap areas· betweeri two or'm6re zones. 

J
. t"') 

. ' 
.' 

.I 

- 9 -
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Additional ·objects and.advantages of the invention will be· 

set forth in part in thed,escription which follows, and in part 

will be. ·obvious from the description, or may be learned by 

practicing the invention. The objects and advantages of .the 

invention will be realized arid attained by means of .-the elements 
. . 

and combinations particularly'pointed out in ·the appended claims~ 
. . . . 

. To achieve the objects and in accordance with the purpose of 

the invention, as embodied and broadly described herein, the 

invention is directed to a method for information transmission by 

a p~urality of transmitters to provide broad communication 

capab.ility over a'region qi£ space, the information transmission .. 

occurring during:· at least both ?l first time. period~ and a second. 

time period. and' the .plurality of transmitters be'ing divided into 

at least a first and .second set of transmitters, the method 

comprising the steps of (a) .ge~erating a sy~tem information .signal· 

which includes a plurality of blocks of information, 

(b) transmitting the system information signal to. ·the plurality of 

transmitters:! . ( ~) transmitting by the first and second sets of 

transmitters a'. first block of information iri simulcast during the, ' 

.first time.period, (d). t~a~smitting by the first .set of 

t:2ansmi tters a . s·econd bl~ck of information during the second time 

period, and (e) transmitting by the second set of transmitters a -

third block of information dur~ng the second time period . 
. . ,;r.. 

In another embodiment,. the invention is directed to a · · 

multi-carrier· simulcast transmission system for transmitting in a 

desired frequency band a message contained in an information 

signal, the system co~prising a first transmitter ~~ans for 

I 
I· 

- 10 -
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.J. 

. '. ·: 

transmitting an i_nformation ~ignal by generating· a first plurality · 
, . . . 

of carrfer·signals_~ithin the desired frequenqy b~nd and_J:>y· 

mo~ulating-t}le first plurality of carrier,s{grials·to convey the .. 

in.formation ~ignal, and a second t+ans~itter means,· spatially 
. ·: . 

separated £z-om th~ firsttransmittei, for tran~mitting the 
. . ..... . 

information s·ignal in simulcast with the_ first transmitter by 

gen:el:'.ating a/ seq?nd plurality of carrie·r signals at su~stantially. 

the same irequencies ·as the f ir~·t plurality of ~a~rier .. signals arid . . . ' ·' . . . . " ,· 

by m6dula,ting the second plurality of carrier signals· to convey 

the information signal. 

In another .einl:,lodiment,· the invention is:directed to.a . 

. communica'tion method implemented. i.n a computer. controlled. 
. . 

co:mm:unication net~ork for locatin!g a mobile. transceiver within. a 

region of space, the. regioq of space being di~ided into a 

plurality of zones with each zone serviced .by at.least one 'base' 

transmitter and· at least one bgse receiver, the network storing 

data corresponding. to a zone where the. mobile· -transceiver·. was last 

known to be located,· the c~mmunication -m~thod t:omprising ·the .steps -.· 
. ' ' . ' ~ . ' . . . ' 

of (a) tra:°-smi"tti;ng a message signal by a ba~e· transmi-tter 
. . ' 

"servic.ing a· zone where the. mobile trans,eei ver was last known to. be 
•• ' j 

located;· (b) transmitting a s'}istemwide probe .signal,._ by a- plurality 
' . ,. . . . . . . ; 

of base transmitters servicing a plurality.of ·zones if ·the mobile 
. ·. '· 

. ·.' . t·.· .. 

transceive'r does not indicate rec;:eipt of the message signal from 

the base. transmitter 1 ( c'f ·receiving the regional pJ;"pbe signal _by 
- . 

the mobile trarisceiver, (d) t'ransmitting an acknowledgment. signal 
... 

by the mobile transceiver irt response to .. the received region·a1 

probe signal,- -(e) receiviri.g .. ~h~ acknowledgment signal from the 

/·~· 11 
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mobile transceiver by a base receiver, and (.f) updating.the data 

to reflect the zone ~f the base .receiver .that received· the 

·acknowledgment signal as the· 1ast known location of th.e mobile 

transceiver. 
' 

In yet anothE;!r embodiment, the invention is. directed to a 
'.~ 

i;nethod of conimuhicating messages. be.tween a plurality of base 

transmitters and mobile receivers within a region _of '_space divided 

into a plurality of zones with each zone having at· least one base 
., . . . 

transmit.tar assigned thereto, the communication meth.od compris·ing 
' . . 

the steps of (a) transmittiI1g substantially simultaneously a_ first 

information signal.and a second information signal to communicat'e

messages to the mobile receivers, the first 
0

information signal 

being transmitted in simulcast by a first.set of base transmitters 

.assigned. to a first zone, and the~ second information.signal being 

transmitted in simulcast by a second set of base .. transmitters 
. . . 

assigned to cf second zone; (b) dynamically reci.ssigning one or more 
. . 

of the base ttansmi tters in the .first. set· of base transmitters · ·.· . . . . . . . . . . 

" 
assigned to· the· first zone to the second set of bas,e ·transmitters· 

assigned to the s.e.cond .. zone ·as a function of the. messages to _be 

communicated in an area, thereby ·creatipg-an updated first set of. 

base transmitters" _apd an updated second set of 'base tra~smitters, 

and ( c) tr~nsmitting substantiall.Y. simultaneo~s_ly a third 
. ' ' 

information· signal and· a fou.rtp.. frtfOJ;mation signal,, the third 
.. 

information signal bein<~ trans.mitted. in simulcast by the updated 

first set of. base transini tters,. ·a:nd. the fourth information .signal 

eing transmitted in simu],cast by the. updated second set of base 

13 - 12 -
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I 
J 

transmitters to communicate additional messages to said iµobile 
' 

receivers. 

In another e~odiment, the.i~vention· is directed to a mobile 
. . . 

tr~risceiver. unit f~r tran_smitting messages to and receiving 

messages from a . network cornpri~~ng inpu,t means . for allowing tl:te 
. . ' ' 

user to i1,1put a user message to :the u·nit, transmitter means for 

transmitting a r.adio frequency si9nai inc;:luding .the_ user message 

from the mobi.ie unit to . the netwoI;'k, receiver means ·for rece.i:ving 

radio· :frequency fiignals having a ~es sage froni ·the network, sign.al .. 
· detector means for .. detecting at least one type., of elect:r;omagnetic 

signal generated exter.nal to. the. mobil.e unit· and _the netwo1'k, and. 

a c.;i.rcuit, connecting the signai det~ctor means to tl:le transm:itter 
:,· 

means, for disc:J:bling·the tramsinitter means u~on'detec::tion of 'the 

elect'romagnetic. signal., thereby pr~venting ui:iwanted radio 

frequency· transmission. 

In another .e~odiment, the invention i.s directed to a· 
. '· 

communication met:.hod for controlling a-mobile transceiver which 
. . 

may communicate with a communicatiph network ¢o~troiled by a 

COmputer I the network :incl~d,ing a plurcii°rty Of base' tra.nsmi tters 
1 • • • • • • . . . . .· . .. ·. ~· 

. for transmitting.messages from the network to the mobile 
. . 

tran~ceive~ and. b~s& receivers for receivirig m~ssa~es irom the 

mobile transceiver, 'themob:i,le transceiver.being capable of 
.. ! ,· 

sending a regis.tration sigpal t.o be received. by. a base receiver in 

the network::.to identify ':the mobile trans,ceiver, s la°cation and the 

plurality· of base tI;:l:msmi tters · in th~ · net.wcirk being. capable of 

sending a . prob~ signal. to the mobile trans.cei ver to: cause the 
• • ' ' I 

mobile tr·an~ceiveI;' to transmit a ·signal to a _base receiver to 

'· 
- 13.-
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··. 

·., 

·,_. 

identify its location·~ the method comprising the_ st~ps of 
. ···· .. 

(a-) sending ·a· ·m~~sage from the network to the ~obi le. transceiver· 

. to ~:lisable ·the -inol:;>ile transceiver's capability to transmit a 
. . . 

registration signal, (b) st9ring thehUmber-'C:>f:probe s,ignals sent· 
·• . . . .' J,. 

'by the network, to the mobile .. ~ransceiver during a' first period of 
"' ·:.·. ' ·• 

. time and the n~er. of ·:messages suci:e,ssfully '_delivered. to the 

mobile transce.iver.'by the. n~twork .during a sec.0nd" period ·of· time,. 

(c) .processing· bY. the computer the stored n·umi:iei of probe signals· 
. ·:.,.. .';, .. 

and number of Jl)essages successfully. deliver~d.to evaluate a 

likelihood that a .probe s.ignai will be require~!' to be sent· by the 

netwo·rk to· 1ocate the, mobile unit to .qeliver ~: mes~age, and 
.' . . 

(d) sending a message to.the·JQOb.i,.le unit to ep.able "the mobile 

transceiver's capability to t~ansmit a re~ist~atio~_.signal if the 

calculated likelihood e*ceeds a selected valu~~ ·· 

Finally, in another',embodiinent, the inventibn.is directed tb 

·a communication method· for :'~ontrolling ~. mobil,e · tra~sceiver which · 

may CO:mrQUI)i'Cate W,i. th a. communication network C~ntrolled by a .· 
. . . . . . ' . . . . 

computer,' the! network inc).uding a plurality 6!··i,a~e transmitt~rs 
. . . . . . . . . 

for t~ansmitting .messages to the· .~obi.l~ ~ran~cei'\rer·.and base . 

rec"eivers for rsceiv.ing messages from t~e mo~ile trans~_eiver,:; the 
.·;· 

mobile ... transceiver being capable. of sending ·a· registr~tiol'l: signal . 
. . . 

to be received.by ·a· base rece~ver in the netw()~Jc to identify the 

.. mobiie transceiver's location;. the netw~rk us_irig' receiv~d 

registration sign_~ls. to determine a set of· ba'se. transmitters to be · · 

operated to tran.smit a message to the mobile t.r~nsceiver, 'the · 
' ' . . 

. . . . . 

inethod .. compris~ng the steps ·of .(a) sendirtga me~sage· from the · 

network. to th.e' mobile transceiver to ena)?1e· ~'i-1e mobile 

l -l~ 
I .. 
I 1· 
' I 

l \_) . 
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transceiver's capability to transmit a registration signal, 

.(b) storfng the number of registration signals from the mobile 

trranscei ver to the network during a first period of .time and the 

number of messag~s successfully delivered to the mobile 

transceiver by the network during a period o.f time, ( c) processing 

the stored number of registration signals and ·.number· of messages 

successfully delivered to ·evaluate a likelihood that a 

registration signal from .said mobile unit.will.not be used by the 
.. 

network' to determine a set of base transmitters; and (d) sending a 

message to the mobile unit to· disable the mobile transceiver's.·· 
I • • ' ' ' 

capability to transmit a registration sign•l if the likeliho6d . 

. I exqeeds a·· ~elected value o ·.· .. 

It i_s to 'be ·understood that both the foregoing general 

description and ·the. fo;tlowing detailed desc:ription', are. exemplary 
' . . 

and explanatory only and are not restrictive of the invention, as 

claimed. 

III. BRIEF DESCRIPTION OF THE DRAWINGS 

, ·The· accompanying .drawi~gs, which are incorporated, in arid 

constitute a part of this specification, illustrate.several 
. . . 

. . . 

·embodiments.of the inyention.and together with the description~ ....... ., .· . . . 

the invention. · · 

sch;~q;tic diagram of an al:'J:angeme;nt of simulcast 

Fig, schematic diagram of. uniform smooth earth 

.propagation; . . ,,,,.,,,-/ 

. , ·. ~ig;. rhematic .dii.9ram Of SynchrOnized modulated · 

waveforms·: ·~ . · 

l-202·408-4000 , .. 
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·~ . . 

'• ·.· 

... · .. 

Fig .. ~hematic. diagram of modulated wO:jreforms off set· a 

full baud; / , . 

. Fig. /yschematic diagr~m of cellular system coverage; 

Fig ~~h(.'i. iss ~a·< hematic diagram of a communication system; 

Fig. s a flow. chart of a pr~fer'red' method of 
. . . . . ' ... 

Fig. 

Fig. 

modulator; ·., 

modulator; 

base 

Fig. 

base 

Fig. 

··Fig. 

Fig. 

. . 

'of a' preferred met:\lod of_. sending -~ 

diagram of a frequency spectrum for. 

diagram of an cm/off keying modulator; 

diagram of a f r.equency shift keying · 

s_chematic diagram of a four carrier quad:i;ature· · .:. · 

··tic diagram of a first embodiment of. a .' 

diagram of a -~ecortd' ~nibodiment of a·. 

diagram of a_mobile'.tr;insceiver;. 

orial ·representation c>f .a ··mobile . 

of a mobile receiver; 

an a_nalog base receiver; 

schematic ci,i..agram of a · digi 1;.al base receiver; 

schematic diagram of a bas:e re~ei.ver with a 

store and forward feature; 

·11~-~,{,.· 

I .I - 16 -
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Fig.~schematic .diitgrain of a net,.ork ciperittions 

center; /"· : 

Fig. 21 _ yschematic diagram of· a dat~abase structure; 

Fig./~schematic diagram of a traffic database; 

Fig r~hematic diagram of a service :qu~ue; 

Fig :ys a. ~hematlc diagram of a· base transmitter 

database;---- -~ 
· Fi~_/;s. -~ch~~~ic. _diagram· of dynamical~y changi.i1g zonal 

Fig_ 

interval 

w chart of a pre.ferred method of dynamically· 

I 

sche~atic diagram of the: cycle/_protoco.l; 

schematic diagram. -of the forwa-rd batch. 

. . . ~ •' 

Fig·.· (C) ~;sche~atic d.i,.agram ·of the· .individual batch. 

protoc~l; ·JP, · · . '' 
. F+g. """"A). flow chart ·6:( a preferre?- m~th6d. to. enable. 

the 

u_sed 

µnit;_ 

preferred·triethod to disable 

-~~.f a .• mobile unit; 

of a .pref erred .evaluation method 
• I ' ' 

registration ,feature; and. 

.Fig. 29(B) is a f10w chart of a preferl:'.ed method used to 

di~able the reg.i.straticm feature. 

·.~ . 

- 17 -
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... ' 

I 

'•·· ... 

.. ,. . ' ,. . 
IV. DESCRIPTION OF THE.PREFERRED EMBODIMENTS 

Reference wili now be mad~ in detail to the pz:esent pre.fei;r~d 

emb~<iiment's and exemplary embodiments of the inv~nt-ion', exampJes . . . . . ·. . 

of _which are illus~rated.in the accompany.i,!lg drawings .. Wherever 

possible I the . eiame r~ference .numbers will be us'eCl 'throughoU1: ~he·-. 

drawings to refer to .the same or like parts. 

A.. Overview of· The System Hardware 

Fig. 6 showsan.overvi.ew'of the major ele:me:hts of a preferred 

communication ~ystem' acc()rding to the present invention. As shown· 

therein, )the communication system. includes .a network opera~ions · 

center 600 which-is connected to a satellite uplink 602 via :data 
. . . .· 

path 604. A satellite uplink is used .to provide data to sateiiite 
' ' . . 

606. · Sa·tell'ite. 606 redirec_ts the received dat~ to several 

satellite downlink stations including station ·608 and· stat.ion 610 .. 
. . 

Conventiol1a1. · satelli t~' technology allows fqr nominal data transfer 
. : . . . . ' ~ : 

rates of 24 M bits/second. Further, conventional satellite 

technoleogy' all,ows·f9r accurate delivery of data-to ~tations 608 

· and 610, wh~ch alloweLfor p;ecise synch~onization between the• · 
.. 

s.i,gnals broa~cast in. simul·cast by the stations 608 and 610. rt 

should be understciod tha~ st~tions 608 and 610 may optionally 

receive identical data, or may individually receive different data. 

sim\lltaneously. from the sa.tellite 6Q6. 

Satelli t.e downlink ·stations: 608 and 610 are connected to 

spatially separated base trans~itters 61~ arid 614 via data ~aths 

616 and 618, respectively. Base transmitter 612 is connected to 

antenna 62_0, and base transmitter 614 is connected to antenna 622. 

Preferably,.the base transmitters of ·the present system have a 

. 
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power output capability of. abo.ut 350. watti;;, which wil~ provide an 

e~ve transm~tter. cove~age .a:rea of several tens of miles. 

,,tit.hough not sheWn Ni: Fig. 6, each- zone preferably i~cludes 

multiple transmitter stations~ will be evident· from .. the 
' . ~ .\ ! 

following discussion~ 

Mobile ,unit 624 is connected to antenna 626 and, in the 

preferred embodiment, is a sma~l, portable unit capable of being 
··.· . . 

car:r:iedeasily by auser:and therefore is similar to conventional 
' . ' . . . 

. . 
pagers in those as·pects ~ More pi;-eferably, 1 the mobile unit has 

both receive and trarisIDlt _capability, with a .nominal. transmit 
\, ... 

power output of·.about · 1 watt. -

The communication syst.em includes several· base +eceivers 628, 
. ' ·~ 

630, 63f,· and 634 each connected to antennas 636, 638, 640, and 

642, respectiyely; Base receiver~· 628 and 6:30 are .connected to 'a· 

regional station. 644 via data. paths .646 and 648,· re.spectively~ 

Base receiver!? 632 and G34·are conne.cted to·regiorial st~tion 650 

via data path.s 652 and 654·, respectively. :Base transmitters 612, 
1

614 preferably have a large· transmit power. output capability to 

provide ~overage to the·mobile .unit in.areas to.which 

communication· is typically difficult, such as building interiors, 

and to e~tend the coverage area of each tr'ansmi tter. An 

appropriate· 1u1rilber of base ·receivers should be tlispersed 
. . . . .· . . . . ~ 

throughout the geographic area to reliably receive the signals 
. . . 

from the mobile_ unit. Due_to"the.difference in output power 

b.etweeri base transmitters and mobile units, an. overall ratio of '.10 

base receivers to 1 base transmitter may be appropriate, and. the· 2 

•_. 

' 

'(""i:,. , I,, • 

. . ' 
' / 

.I 
/. 
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'·1 

to 1 .ratio shown in Fi~~ 6 is merely shown for·ease'-of 

illustration .. 
" 

Regional station 650 .. is connected to the netwof'k. ope.rations 

.center 600 via .data path 656 and, regional_.station 644 is connecte_d 

to the network operation·s·~·center' 600 via data path '6sa·. The dat.a 

pa.ths. 656 and. 658 preferably ·include low· cost phone lines, but may 

include any 'c~nvenient· :and appropriate data trans'fer technology. 

Generally,· the communication system of the present invention 

roughly divides various r~gions of space into portions called 

zones. Each zone must have one· o::r preferably more. base 

trartsmitters assigned to it. z~ne boundaries .. are roughly defined 

by the transmitter coverage areas of the base transmitters 
. . 

assigned to that zone. For exar:iple, Fig. 6 .shows a dashed zone 

dividing· line 660 roughly dividing· a, zone 1 from· a zone 2. Zone 1 

includes base transmittet 614~ .base re6eivers 632 and 634~ 

regiona·1 station 650, ·and mqbile unit .64.4. Zone 2 includes base 
' ·, 

transmitter 612, base receiver's 628 and ,630, and 'reg~onal .statio~ 
':· •' 

~ I ' • ' ' 

644.. Dashed line 660 only foughly defines the: boundary between 

zones· because .precise· boundaries do no~ exist·. For example~ to 

insure adequate coverage. of tl)e region, as shown in Fig. l~ ·the 
.. 

range of both tra·nsmitter 614 should a~ least cover the reg~on 

above.dashed line 660, and pref~rably should extend somewhat. below 

dashed line 660. Similarly, the range of base tran·smitte'r 612 

.should at least cover the region below dashed line 660, and 

preferably should extend somewhat above dashed. line .660. ~As can:' 

be seen, an overlap of transmitter coverage may occur in the 
'.I ' 

· vicinfty of. dashed line 660. 
.\ 
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Refer.ring back to Fig. 2, it can be seen that boundp.:i:y 202 

,and boundary 204 ove~lap in ah area near .the. equi"."signal 200 and '. 

between these boundaries which may.be termed.an "over1ap.~l:'.ea." 

In Fig .. 6,· .dashed .line 660 is drawn near the ·may be defined. as. the 
. ' . . . . . 

equi-$ignal boundary between base ·transmitter" 6,14" and base 

transmitter 612. Of coutse; dashed line 660 does not represent 

the overla·p area. that may occur .. between base. transmitter 614. and 

base transmitter 612. 

As explaj.ned in the .Background .of the. rnvention section, if. 

'..:,-

.. : 

base .,transmitters 612 and .614 a.re broadca'stinc.r identica,l signals L ,· 

On , t~e . Same frequencies' in Simulcast I go9d receptiO~ bf :a, ·receiver 
l .. 

located ~ear the dashed line 660 ~ and possibly .in ai:i overla~, area " 

(not shown), can be .achieved. Simuicas.t · th~~.·may PI:'.ovide ·uniforrtl 
: . . ' , . .· . . 

transmitter cov~rage £or the r~g i"on shown . i~- F,~g ~ 6 . . Howevet ;, . 'if .. 
'' 

bas~ tra:p.smitter 612 .is .broadcasting. a. first ~information ~ignal'· 

and .base transmitter'6.14'is broadcast.tnga different, second 

information signal on identical frequencies .. si,~uitari.eous:ly, · it 

will likely ·be difficult for a receiver· located ~n the· ·overlap 

area to receive. either .the ·first or the. second informa.tion signal. 
'-· ' . . . . . 

·In this 'instance,·the overlap a~ea may be referred to:(iS :an 
. . . . ~ 

·.i:· 
interference area: 'because', a rec~iver in. this area ,would reqeive a .. -

.. ; . 

composite· signal, including the first and second informati,on 

signa~~ .·:that would ·likely be unusable . 

. The f~llowing will be an ex~mplary discussion of the:· var.iou~· · · 

:interactions of ·"'the' elements ·oi the·, commm:i~~~tion system when .. 

delivering a ~essa9e to mobile unit 6f4. In accordan~e with th.e 

.invention., a preferred method 7.00 of th.Ls· .interaction is shown in 

'~·-\ . J 1 

·::'/)~ 

' .. 
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Fig. 7. Network overations. center 600 generates a .,system 

information signal of several bloc:::ks of info.rination a~ ·shown in 
" 

step 702. Th~ b~ocks of informatipn include· an elec:tronic message. 

to be· delivered to· th_e iµobile unit 6.24. 

·in.step 704, the syste~information signal is: transmitted to 

the base transmitters. 
. . . 

In· particular the.network:'operations 

.. center 600 provide the system information_ si-_gnal and appropriate.·· . 

'. 

.·, . J . 
to the satellite uplink 602.via'data' path 604 for . ' . 

other data 

transmission to the satellite 606. The data is then received ahd 

retransmitted by satellite 606 .to satellite. downlink statioris.608 

and 610; The data received .by satellite downiink 608 is provided ,. 

to base' transmitter 612'through data path.616; and the data 

received by sat~llite d:oWI1link 610.is provided to base transmitter 

614 through data path 618. 

At this point, the exemplary.communication system shown in 

Fig .. 6 ·may transfer the message -to the mobile· ·un,it· during one of 

two time intervals. Iii the first time intervaJ1 b9th base 

transmitter 612 and base transmitter614 transmit data via antenna 

620 ai:id antenna 622, respectively, in simulcast to be receiveq by· 

Il\obile unit 6'2°4, whi!=h·corresponds to step 706·:fn Fig. 7. This 

first .alt~rnatiye may "be useful to deliver the message' if'. fo~. 

exampie, the· location of mobile unit_ 624 -in zone 1 or· zone 2 is· 

unknown and broad.coverage ~s desired. 

In .. the second ·time interval, b~se transmitter. 614 transmits a 

block.of information including.the message data to mobile unit.624 

add 'base tr'a:nsmitter 612 transmits another b-Iock of information, 

which corresponds. to steps 708 and 710 of Fig.·7. This second 

Fl') 
., ~· ~)'' ! 
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./ ~-

.... 

Microsoft Ex. 1010 
Page 25 of 145



1 

5 

10 

15 

·20 

25 
LAW OF"F"ICE:.5 

FINNEGAN, HENDERSON 
fARABOW, GARRETT 

&I DUNNER 
1300 t STRE:E:T, N. W. 

WASHINGTON;oc 2000s· 

• 30·202·4.08-4000 

alternativ~. may be useful if, for example,_ the"mobile unit 624 is 

known ·to be located in zone.·1 and out of range.of .b~se transmitter 

612. ·· Delivery of the message to mobi~e uni"t .· 624 du~ing the se.cond 

time interval is advantageous because during me~sage delivery to 

,the mob.ile unit 62.4 by.base transmitter 614, ba.se transmitter 612 

could.be delivering a different me~sage.to a different mobile unit 

(not shown) .. As can. be seen, thl.s second a1ternative would 

increase information thr~ughput ~nd sys.tern ef f iciericy. 
I . I ' . • • . . 

If the mebi1e unit 624 has properly received the.message via 

. antenna 626, then the 'mobil~ "unit. 624 may gef1:~rate .·a return signal 
. . . . ·'· 

.and broacicaat that signai via ·antenna 626 •. The return sign.al ·may. 
' . . . . . . . 

be 'received ·by any or severa·{,.o( the base receivers 628·, 630, 632, 

or 634. For example, the return signal' cou.ld b~ received by base . 
. ... , 

receiver 612 throbgh antenha ~40 if antenria ,640 is lbcated closer 

tO ,.the"· mobile Units th,a:n any Other antenna 636 I 638, Or 642 • In 
; . 

I 

this case, the base receiver would receive' the return. signal·. a'nd. 

provide 'it to regional station 650 through .data path 652. The.· 

.regional ._station would the.n pro'ifide ·the 17eturn ·signal. to· the 
... 

network. _ope:r:ations center 600 through data path 656 for furt~e·r 
<• 

process·ing as· appropriate. It ·should be understood that a return 

signal may in.elude either an autonomous acknowledgment' signal. 

which indicates that the:mobile unit accurately received the 

mess.age or a user generated re:J;>_l,y signal. 

If the mobile unj,.t · 624 ·does not completely receive the·· 

message, it can.generate.and_.proadcast a negative.acknowledge 

signal_. The negative acknowledg~: signals.wh~ri delivered to the 

L 
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.. I ·~ .... , . 

. . . 
n13-twork operatio!ls center 60,0, indicates that retransmission of 

the message is n~.cessa:ry. -

It should be understood that the e~emplary syst.em shown in 
;. '. ., . 

Fig~ 6 includes a mociest. 'nuinber of elements for ea·se of 
'•I 

expla.na t . .i~:m .. •It is envis.i,.oned ·that: the system .-of the present 
. . . ' . . . 

" 
,invention include a large ·number of base transmitters, ·base .. ·. .. 

receivers, r'egional s'tations, ~nd mobile. units· with. a substantial. 

number of base transmitters._ assigned ~o ·each. zone and all base 

transmitters .aiisigned to .. a particular ·zone operating in simulcast. 

Further, it is envisioned. that .the.present system could' 

advantageously support a large number of zones. to cover a wide 

geographic area. 
· ... •' 

B. Overview of the Zonal Simulcast Concepts 

The pref erred s}':stems .. and methods· of the present invention 

various.ly u~e simulc~~t techniques within' individual zones and 

over .several or all of the zon~s. As previously noted, zones are 
. ' 

generally defined by the coverage areas of t~e. one or.more· base 

tr.ansmitters·.. The n~twork operations center. 600 assigns each bas~ 
··t. 

transmitter in.the: ~ys:tem to a zone .. For ~xample/<in Fig. 6, base 

transmitter 614. is assigned t.o zone .1,· 'artd the· base transmitter 

61~ is assigned to zone 2 by~ the network 6.pe;rat.ions center 6.00. 

To maximize info~niat~on.t:hroughptit, thesy~tems an:d·~ethodsof the 

present -iriventi'on·· dynamically control· zonal assignments anO. the 

use .of · simulcas-t techniques~· 

In_ .general, the -communication system of the present invention 

operates by rep~ating aco~unication cy.cie to achieve desired 

information transfer, wh.i,ch is more fully ·diE;>cussed infra. The 
• ' I ', ' :• 
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communication cycle is divided into a systemwide time interval and 

a zonal time interval. In. the systemwtde time interval, the base· 

transmitters from at least several zones are operated·· in simulcast 

to simultaneously transmit identical information to a large 

geog.raphic area. It- should be unders'tood tha~· the .• sys.t.emwide. time 

merely two or more zones. 

Broadly speaking, th~ communication sy_stem · rieed not· know the 

' 
location of a mobile .. unit to transmi:t t~ it <l,urincj the systemwide 

time interval. ·Therefore, the systemwide tim~ interval can be 
' . . ' 

. . . 

used to send a "probe" signal that requests. a particular mobile. 
. . . : ' . 

ll;nit t.o ·bro,:;_dcast an acknbwledgme~t :signal· to allow t:.11e system to· 

de·termine its. approximate location by· determi.ning which base . 
. - . . 

receiver receives the .ackngwled'gment'signal~ Prob.e signals, 

therepy, i:nay be used t6 track the loc.ations _of mol;:>ile units, or to: 
\) . ~ 

uncover the location of "lost:." mobil'e uni ts. 

In the zonal time interval, each base transmitter assigned to 

a particular zone· transmits :identica,l iri.fcfrmation in . simulca
1

st~· · 

However, for mo}?ile units:at or;near the 'interference areas 

between adjacent zones, poor cc;>Inm\micafion to those mobile units . 
is likely d.urih~ the zon~l· ti~~ interval because tr.ansmitters· in 

adjacent. zones. ·will be ·simultaneously transm~tting different data 

on the same, ·or substantially the same, frequencies. ·The zonal 

time interval provides good· conuminication c~pability .for mobile 
• • t ••• ' ., • 

units .not located near the zonai bountj.a'ries ·and ~'il0\'.17'S the system 

to i•reuse" identical frequencies i;n ,adjacent; zorie·s .. Fur.the.rmore, 
L.A.W OF"F"ICES " ' . , • 

FINNEGAN. HENDERsoN . · ~f zonal boundaries are selected to be 'located in areas where 
fARABOW, GARRETT 

a DUNNER 
1300 I STREET, N W. 

-WASHINGTON, DC 20005 

I ·202·408·4009 

30 

mobile units are ·not .likely to be located, i.e. unpo.pulated area~, 

lj ( 
"./J\\t.) 
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I 

the likelihood of providing ciood communicatio.n· capabilities to a. 
··. ·. ' ·. 
large percentage of mobile units can be incre.ased. 

As can be ~eeii., from a syste,n perspective,·it is d~sirable to 

communicate· with ·the mobile u·nfts in the zoria.l time .. inter~al 

'bec~use inf?nnation .~~rbughpu't is· inaximizect. 1:>y .. reusin9. the 
' . :;·~ 

· trans:mission' frequency· band in the' several ·2:ones ~" In other words, .. 

usi!lg the zonal time interval allows communi,ca;'.tion with a large 

numb.er of mobile units in a short· amount ~.f. time: .Accordingly, 

communication duJ:ing the.systemw:l:de time,in'terval should be .. ' : 

minimized because' message transmission quring .this interval 

r~q~ir~s a large. amount of system. resources .be. d'edicated to that 

message. ... 
:fo'r mobile· unit~ loca·ted.·near the boundaries between. zones 

•• i. u • 

where interference is l~kely during the zorial time interval, 9ood 

communication capability can be. achieved for these ::uriit,s during 
. . , . . . ' 

the systell).wide· time ·interval. In the preferred. sy~tems and. 

methods, when a mobile unit fails to acknowiedge a message sent ... 
.. . 

dur'ing. the zonal time interval 6r prov~des a .negative 

a~knowle.dgment; the network' oj;>eratiohs ~enter .. sends a ·probe sig~al · · 
. • l • .. , .• 1 _ . 

. ·:during a subsequent ·systell\wide time interval· to determine the · 

location. of that mobile unit. " If the location.Qf th:e mobile unit 

indicate.s that a likely reason for ·the f.~il,.ure of ~he· mobile. unit 

to receive the· message is caused by inter7'zonal . int~rfe·rence; the. . . . ,• 

network ope.rations center may simply retransmit .t:h.e_, mess.age 'quiirig 
. •, . .· · . 

the sys.temwid~ .- time int~rval. In othe~ ·instances, th~. fail\l~~ to. 

s~c.cessfl:lily.d~liver a message.may be simply cq.usedby the mobile 

unit being'lqcated in a weak signal.area-within a zone. In these 
!' 

- ./26 ,.. 
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instances, the .system may. retransmit ·the message during the. zonal 

time interval using ·an appropriate. error correct.ing code or using 

a stronger error correcting code.~ 

Alternatively, the n:ebmrk.operations center. may determine 

from the probe signal that.the mobile unit is simply. located in. a 

different zone_ than the zone ·that·the message was first sent .. rn 

this, _case, the network oper~tions center preferably causes ~h~' 

message to be·ret~ansmitted'in· the appropriat~ zone without, again 

usipg a. portio'n. of th~ valuable systemwide ti~e, .. inte.rv~l. 

'In accordance with the ihventio.n, a. pre~erred m.ethod 800 ·for:. 

s_ending a probe $ignal, 'is shown in Fig. 8. ·Ii:i step 8.02, a message 
.-

signal .. is transmitted by a b_ase transmitter· _servicing a zone where 
\ . 

the·mobile transceiver was·last knoWn to· be located. In 
·.·: . . . 

particular, this·. may be· preferably an atte~pt by the network to· 

deliver. a message to the mobile transceiver. 

If the mobile ,transceiver does not indicate receipt of the 

message signal from :the base transmitter transmitted in step 80.2, 

the network assumes that the mobile transceiver has not received 
. ,· . 

the message and transmits a probe signa·l by a piura~i ty of base 

transmitters servicing a, plurality of zones in. step 804. The 
, ' 

.mobile ·transceiver receives :the probe signal in step 806. 

, Upon receipt of the pr9be !:?ignal by the mopi1e transceiver, 
I , • , • 

the· mobile.· trans.cei.ver transmits an acknowledgment· signal in step 
. . ' . . . ,• 

BOB. A base receiver receives· the a·cknowledgroent signal from the · 

mobile trans·ceiver ih step 810. 

27 
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Finally, t:,he data, such as the last locat.i,ori field 2104 shown 
. . . . . 

• ' •1 • • • •• •• 

in· user. database 21q.o ,· is updated to. reflect . the zon~ of the pase 

receiver, or. r_eceivers, that ·receives· the acknowledgment ·signal as 

the· last known location of the mobi\le transdeiver in. step 812. · 

c. The Multi-carrier Modulation Transmission Format 

The base transmitte;rs of the ~ommunicati_on srstem, . such as 

base transmitters 612 and 614 shown in F~g.-61 preferably.utilize 

In a multi-carrier modulation format as wili·now be d~scribed. . ' ·. ·: ': .. 

general, a multi-carrier modulation format.envisions the 

simul tan.ebus . transmission of several. closely spaced carrier 

.frequencies within a'desired.frequency band, each. i~dividually 

modulated to convey an information signal ... The mu1t·i~carrier 

modu~ation format advB:ntageously allows for hi'gh data.- transfer· 

rates by providing good bit -rate transmission -rates while keeping' 

b.elow t:.he baud rate limitations of· simulcast transmission 

techniq11es. 

Fig. 9 shows a. freque~cy representation 900· of ·an eight 

carrier modulation f~rmat~ Carrier frequency 902.is shown with 

side.bands 904,-carrier frequency 906 is shown·with side bands" 
~ . ... ' . . 

. 9oa·, ca~rier frequency 91_0 1~ shown w.ith. side bands ·912~ car.rier 

frequency 914 is· showri .with si.de bands· 916, carrier -frequency 9-19 

is shown with side bands 920, carriei frequency 922 is shown with 

side bands 924, carrier frequency 926 is shown with side bands 

928, and carrier frequen~y 930 is shown with·side l:;)ands 932'; 

- 28 -
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·' ... 

· · ·It should be understood that. although this exemplary figure 

shows an eight carrier signal modulation format, ,other different 

riumbers of carrier frequericies may be consider.ed for use in the 

systems and methods· of ·the present inve.ntion. . ' ~· 

In ·this exemplary embodiment, the carrier f;i:::equenc.ies are 
. '. 

spaced 3 KHz p.part within ·a· desired frequency ·.band· of. 5 0 KHz. 
. . ' ( ' 

Dashe.d 'line skirts .934 and 936 represent minimum ·frequency roll 

off levels I such as may be required by Federal ~ommunicati~:r:t . 

Commission ::i;:-egulations,, to prevent overlap interference :into, 

:a~j~¢ent frequency band~~ 
·' 

Because eight ur1ique data i:ftreams may be modulated onto the. 
'.i· 

respective eight carrj.~.r signals ·in this einbodiroent, .the data 

transfer rat~ of the. transmission· from the:rba·se· transmitters can 
·' 

be :greatly increased., while. keeping the baud-.:r~te ·wi tJ1in ·. . . . . . ,. . 

acceptable ranges for. simµ..;tcast transmi_s'sion ~ : It should also be 
. . . . . 

understood th~t in accordance wi :t:h gooq sHnuJ.cast· practice, : the 

re'spective carrier freqti:en.cies between. adjacent. base ttansmitters 

such· as bai;se transmi tt~r '612 and. base tr'~nsml. tter 614 in Fig. 6, 

should b~ slighfly offset to pr~vent sust~~iied nodes.or "dead 

spots" where destructive'-interferenc:e. betw43en the ·s1ignals from 

each transmitter provides~ an Ufl.USable COIDpOSi te Signai I . as WaS 

expl.ai'ned in the backgro:und section. of thi's application.. This· . ' . . . .... . · 

frequency off~~t is preferably on the ?rder,of 10~20 hertz.: 

. ·As. previously discussed, each carrier signal .may be 

individually mod'ulat'ed .to comrey ·a ,data· stream. The following. 

wili .discuss alternati~e technique~ for modulating a plurality of 
. I 

...--·'···-~·.: 
. ) 

. / 
. ,/--: ..... · 

) 
./ 

\ 
\ 
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carriers .in acco~dance with·the systems and methods of the present 

inv~rition. 

1. ·Modulated On/Off Keying 

Perhp:ps the simplest.modulation scheme conceptually is 

modulated·on/off keying (MOOK). Fig. 10 shows~ schematic 

representation of a MOOK modulator 1000. The:,MOOK modulator 1000· 

includes a plurality 6f car~~er frequency generating devices, ~uch 

as frequency generator 1002 generating frequency·Fi, frequency 

generator .1004 gene~ating frequency F2, ·fre9uency ge·nerator 1006 
·,., . 

generating frequency F3, frequency generator 1008 generatirnj, 

freq;uency F4, an~ frequency generatc;)r 1010 g~nerating frequency 
. . 

Fn. As shown in Fig .. 10·, the MOOK modulator 1000 may include a.ny 
. . . 

number ( i..e. n) of frequenc~ generators, but eight carrier 

frequencies are preferred, ~s :shown' in Fig .. 9· •. 

The outp4-t from each pf the carrier frequency generators 102, 
. . 

104; 106 i 108, and 110 is· applied to a plurality of respective 

switches. SWl 812 I SW2 814 I SW3 8l6 I SW4 En8 I and' SWn 820. The 
. ' 

output from each switch is' provided to. a combine,r 1022·. 

Each of the switches SWl 812 1 SW2 814, SW3 816., · SW4 81.8, and 

SWn 020--opens andcl~ses urider t~e control of a control logic 

system (not· <shown) to effect the MOOK modu~ation. The control 

log.ic system (not shown) causes the desired switches to variously 

close and open., thereby conveying ·an n.:..bi t, bi.nary word. Each 

carrier frequency transmits· a binary' "one"· if. the respective 

switch is closl:ld and. a binary "zeiro" if the . respective switch is 

open. 

" ... --·-) 
/=-· 

) 
,/. 
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, ... 

The sununer 1022 combines the modulated carrier frequencies to 

provide a rmilti-·cari:'ier modul,ated Ciutput . signal· -that conveys an · 

n-bit binary word.:. 
) ' 

Binary Frequency Shift Keying· Modulation 

:An alternative inu_lt.i-carrier modulatio~ schElme including 

freque!1cy .shift keying (-FSK) techniq\ies .ma_Y .. b~. ~mplem~nte? by_ the 

modulator show.n i;n· Fig .. 11. A frequency "shift keying· mod,~):ator 

1'100 includes a first frequency source 1102, a s'econd frequency 

source 1104,· a.··third _frequency .source 1106, a. fourth ·fr·equency 
. ' '' ' ', .... · .. 

source ll08, and an. nth frequency.source 1110 .. The output from' 

each frequency sc;>urce is provided to a respective·:modula'tor 1112, 

1114 ,. ' 1116 , 111 a,, and 112 0 • 

A c.ontrol _logic system (not shown) provides a frequency 
.··· ... 

control signal· to each modulator to frequency -~hift m:od:ulate t::.he· 

carrier ·trequencies. In· particular, the control l_ogic sys:t;.em .(not: 
. ·. . .' . 

shown) .J?~ovides.frequericy control si,gnal·1 to modulator 1112, 

frequen9y control .. sign~1 2 to modulator 111_4 '· f.reqU:~ncy control 

·signP,-13·t~.modulator1116, frequency signal, 4 to,moc;iulator 1118,. 

and frequency _c.oi:itrol signal n to mod_ulator 1.120. in binary 

frequency s.hift ·keying (BFSK), ·the respective 'frequency control 

sign:als pr9vi.de data. correspondin<;l to a ·binary ·"one". or. nzero" 

which causes .the ~espective modulators _to mod':l·late a first or 

s~cond "frequency":. onto . the carrier signal. 

A. summer i122 -combi~e.s the 'modulated .. carri'er frequencies to. 

produce an output signal. 

- 31 -
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3. M'ary Frequency Shift Keying.Modulation 

A modulation.scheme related to bina+-y· freq~ency shift keying 

is M' a·ry frequency shift keying. ·. M' ary. frequency shift keying 

modul~tes th~ee or more different frequencies orito the respective 

carrier signals. In quaternary frequency shi-ft keying, . for 

example, two b.its of information may be instaritaneou'sly co~veyed . 
.. 

on a single ca~rier frequency. · Similarly, . 8.' ary freque'ncy shift·~ 

keying may iiis,tantaneous:J;y·convey three bits of information per· 

carrier frequency. 

Referring again to Fig. ll, M'ary frequency.shift keying may 

be 'implemented· by·pJ;"oviding modulators 1112, 1114,' 1116, lll8; ·and 
' ' 

1120 with: the capability to .modulate M different f·requencies ·onto 

·the carrier signal~ Accordingly,. the various. fre9uency control 

signals must pr0vide data indicating which of the Mfrequ~nc'ies is. 
I' .:· 

15 

20 

25 

LAW OFFICE:.$ 

FINNEGAN, HENDERSON 

to be modulated onto the' carrier signal. For example, ·.in 

quaternary frequency shift J(eying, the frequency control signais 
.·.l 

must each include two. bits of "information' tq indic,ate which of the 

four different f:requenc.i.es·are to be modulated.onto the ·carrier 

frequency. 

The summer 1122.combines the modulated carrier: frequencies to 

produce an output signa.l. 

4. Quadrature-.Amplitude Multi-Carrier Modulation 

Yet .another alternative modulation technique for a 
' . 

multi-carrier ~ransmission fqrmat is shown in.Fig.· ~2. A 

quadrature modulator. 1200 includes a first. quadr.ature carrier 

gen, erator 1202, a second quadratu:r, e carrier generator 1204, a 
FARABOW, GARRETT 

s DUNNER third quadrature carrier generator 1206, and a fourth quadrature 
1300 I'.STREET, N. W. 

-•"'""ro", oo '''" ·7 ~ 
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: : 

carrier genera:tor .1208. As. is well known, quadrature modu,lators 

i-n general each produce an_ in-phase carrier signal and a 

quadratu~e carrier _signal that is +/- 90° out of phase _with.· 
'. 

ref erertce to the in-phase signal.· . Of course, a~y · nuniber of 

quadrature carrier generators could be envisioned,,deperiding upon . . . · ... -... 
data trc;tnsfer and:. throughput needs. Fig. 12 shows four quadrature 

·carrier generations· which effectively corres·p6nci to eight unique 

·modulator signals .. ·. Therefore, quadrature .·a~plitude_- multi-carrier· 
. ' . . . 

modulation .may preferably. reduce the width .·of. the freql;le~cy ba.nd · 
~ . . . .. . 

necessary to achieve a desired data trans .. fer rate~ ·~. 

Each ~u~drat~re carrier generator 1202~ 12047 1206, and 1208 

receives·a control signal· from a control logic system: (not.shown) 

which provides the data .to be modulated. ont9 the quadrature . ' . . 

carrier signals.. In a simple implementation,- the quadrature 

carrier generator!:; .may· ani'plituc:ie ~adulate· the ·in-pliase and 

quadrature phase output signal.s to convey two' _bits of information.: 

The .. 'i:n-phase .and quadrature signctls output from each q\ladrature 

ba~rier ·generators 1202, 1204 ,'. 1206, and 1208 ·.are prov~ded to a 

summer 1210 which combines.the signals to produc~· an output· 

signal. 

5. . Permutation Frequency Shift Keyin.g · ( PFSK l 

·pFSK may be implemented through contr~l.logic,systems ·similar 

to that use.d in a MOOK or an M' ary E'.SK I\lodul·ation s·cheme. 

PFSK, every baud ·has ·a fixed, number of carrier s·ignals present,'. 

preferably any 4 of the· possible 8. In· a .PFS~ arrang~ment., a.· ... 

constant average transmitter power is. advantageo.usiy deliver.ed · a~d. 
'," 

the receiver only need decide. which 4 carrier. frequencies contain 

I ·202 ·408·40QO -·--·~) .• 
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. . .·. . 
the· most energy. In the case of MOOK, th~ .:i;:-ece~ver ~ust attempt 

. .. . . . ' . . ' 

to determine on "'1 ·subchan'.n~-1-by-~ubchannel .basi.s the .presence or 

absence .qf a sign,_a1·. Thi.s aspect ,of. PFSK may s.impli'fy mobile 

rec~iver. design. ; . 

Compared.to a. binary or M'ary FSK modul~ti9n.scheriies, a 

highei:'. nuffiber bf bi ts. may be deli yE;ired peJ; b,pud .wi"t;.h PFSK. For . ·: . "' . . . .. 
·example, .PFSK. ma·y generate signals that inde{:>'ehde'ht FSK . . : . . .. . ·_.. . 

subchannels C<?~ld never generat~, such as all ;fm.~:r· carriers being 

th.e four highest frequencies·,' and therefore J.t. can. be seen that'' . ' .·· .,,·. . ' 

PFSK l(\ay · advantageotisi.y incr~ase information t.ransfer rates. 
,•\ 

D. The B·ase· Transmitter· 

Each base transmitter u~.ft,, such as bB:se ti-artsmitter '612 or · 

614 shown in Fig ... 6, recei;ves :' transmi tte:r ·control data and message 
: . . . ··. . 

data t.ransmitted' from the satellite 606. '.;E'·ig-. r3 shows a first 

· . pret.~r:re.ct· embodiment·. of· a b~-~e transmitter .13Qo .'in ~ccordance with 
' ·,.. .. ·. 

the 'present inve~tion. The.·base tran:smit~er iJOO re·ceives data.· ..... ~. 
f~om the .satellit·~ downlin~ connected' to da~a input( 1302 which 

s;s.tem; .13b~· i'o control the. 
~,'· 

prov·ides. this· data· to. a·. c.ontr.ol · 1og'ic .. ,. . 

operation. of the base transmitter· unit. The control.logic 1304 · 

:provides~ a control signal, :to 'a plurality of 'modutator's 1306, l308, 
. ~ ' . 

13iO, 1312, and .
1
1314. · Modulator 1306 produces. a carrier sj,.gnal. 

Fl, modulator .1308 J?roduces· a car.rier signal F2, modulator .1310 

produces ~ carrier· signa~_.:F3 ~- i,.nodulator 13l2 produces, a carrier 
' . . . . . . ~ 

signal F4, and modulator '1·314. produces::.~·carri.er signal Fn. 
. ' . . 

. · ... For example, the control. 1o~ic_ may generat~ ·appropriate 
. .: 

.dontrol sig·nals to mbdulate the. carrier signals.·:. in ... ~ MOOK, BFSK, 

M'ary FSK, PFSK, or quadrature amplitud~,'modulatiori scheme, as 
'.1·· •' ' 

- '34 
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previously discus:sed. Each modulator 1;:.he.n provides the modulated 
' . ' 

output signal to·a c~mbiner.1316. which combines each of the 
. . . . . 

several modulated carrier frequencies into a sirtgle output.signal.· 
, 

The single· signal is then a:pplied to. a power amplifier 1318 
. . . : .' 

to ampiify this. -s'ignal· to an· appropriate level .. The power 

amplifier 1318 may f for examJ?le I prOdUCe a ri.Omi.nal OU.tput Signal · 

of 350 watts to antenna: 1320. In this embodiment, po~er amplifier .. 

1318.prefe;rably .has.extremely linear char~cter~stics to prevent 

formation of interniodulation products i·· and to insure that these · · 

intermodulation products do not cause signals to be_generated at 

·undesirable frequepcies. Antenna 1320 broadcasts tl.1e desired 

signal from power amplifier 1318. 

Fig. 14 shows a second preferred embodiment of a base 

tra·nsmi tter unit. · The second embodiment comprises a base: 

transmitter 1400 which includes a satellite downlink connected to 

da,ta .input. 1402, control logic 1404, and several modulators 1406 ~. 

1408, 1410·, 1412,· and 1414.- Each.modulator. receives.an 
' \. ' 

appropria·te control signal from the control logic 1404, as 

previously discussed.~ith resp~ct to ba~e transmitter 1300. 
" 

The output ·from ea~h ot modulators 1406, 1408, l410, 1412, 
j ". 

and 1414.· in base transmitter 1400 is provided to_ .. respective power 

amplifiers 1416, 1418, 1420, · 14.22, and 1424 ·to provid~ an . ~ . 

ap~ropriate- power .ou~put ~evel for transmission, such as 350 w;atts 

a9gregate. 

,---." 

) 
·'~\ 

I 

._ ....... ./' 
,,/ 

··' 
... ,~,..~-\ 
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'. ,._ The ·c)l;itput from e·ach of power amplif~er~ 14lp, 1418, 1420, 

1422, and i424 is. provided to combiner 14.26 to combine ·the 
. ' 

modu.lated parrier signa::Ls ·into a single output signal which -is 

provided to antenna 1428 for broadcast. 
. " 

E.· The Mobile Unit. 
." 'i . 

·The· mobile·unit may _be a.small, portable mobile transceiver, 

·suc11 as·. pictorially represented. in Fig. 16 •. · Ref.erring no~ to 
. ' 

'Fig. 15,. the mobile transceiver f.500 shoWn the.rein· includes a 

receiver section for receiving signals from the b'a~~· ·transmitters·· " 

of the system, and a transmitter section.fo~ tr~nsmitting replJ_es,. 

or qther' messages, t'o the ·b~se receivers, of the system. 
. : . . . . . . . 

In particular, the mobile· trpnsceiv.er 1500 includes an 

antenna 1502 · wh.ich j:s c9rmected to a transmit/receive switch 1504 · 

to switch .the antenna b~twee·n the.· ~ransmit and receive. sections of . 

tli.e."mobil.e transc;::eiver 1~00. · A receiver. 1506·.· is provided to 
... 

receive the mes·sages from the.· base transinitt~r~. Of .course, the 
. ,.. . .· .. 

r7~eiver must.be appropriately d~signed to:rec~iv~ the' 
. . ( . 

multi-carrier s·ignals from the base transmitters and must be 
. ' .. 

~ppropria~ely designed to derjlodu~ate the partf.cul.qr modulation_ 

scheme( utilized. For example, appropria,te '.;inalog filters and . 
1,, ' . 

app_x-~priate demodulators. could be used.· ~n the preferred. 

embodiment, the receiver perfo~s a transform, such q.s a fast 
. . 

:fouriertransfotm, on the received signal'to. separate.the data· 

from the. varibu.s ·carriers in 'the mul ti-c;arrier modulation fo:r:mat. 

, . 

The rec~iye~ 1506 is connect~d to a di~~lay-~nd storag~ 'logic·. 

section 1508 ~o. I).rocess the rece.t.ved signal·.· Ari' .~nriunciator 1510 

to alert the user t}J.at .a me·ssage has been ·received is connected to 
. '; 

.· ~---~;'· 
" 

.,/.:') 
J 
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.and controlled by the display· and 'storage .. logic .1508.. The . . . ,, . 

. annunciator 1!?10 may. commonly include a sound propucing device 

such· as a b.eeper, o.r a· vibrator, or a, flashing llght. 

A set of display controls- l512 to control .. t1'e display. of the 
' . 

mobile transceiver. 1500 is connected tO the .display_.and s·torage 

_logic" 1508. ~ display 1514, preferably an LCD display, ·is ~lso .. .... 

·connected to the display and storage ·logic ~-SOB to display 

messages anq various other information to . t:he .·user. 

Display and storage logic 150Bis connected to transmit logic 

).518 via conn~ction 1526. Display arid. storage logic:: 1508 may 

g~nerate. an· autonomous ack~owledge signal which: causes the 

transmitte.r 1S20 to,broadcastan appropriateiy modulated.RF . ' . . . 

signal. As ·previously discussed, ~t is _desi:rable for the mobile 
. . . . 

·transceiver t.C> t:tans~it an acknowledge signal if the message _was. 

properly received by the mobile unit, or alternatively to transmit 
. ' . ' . . . . ' . 

. a negative·ackno'wledge signal.if the message was only_ partially 

·received. The negative acknowledge signal. indicates that the-· · 

. n_etwor_k operations center should ·rebroadcast the mes~age to the 

mqbi:le unit . 

Preferably, the rebroadcas~. of the message 'to the- mobile .. unit 

should ~ccur' with an' :appropriate error' correcting code which· may . 

be.decoded ·l::>y the mobile unit to insure complete and accurate 
·' 

recepti()I). of the message~ Of course, error correcting codes· 

should be used orily when nec_essary becaus_e their' use slows datq. 

transfer and.: .increases the c::omplexi.ty 9f the mobile unit .. Other 

types 'of aU:tono~ous repl_ies may also. b~ useful, for example, to. 

indicate to the network operations- center that the user· ha~ ·not 

- 37 -
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· . . :. 

viewed'themessage even though.the mobile unit properly received 

it, av.ch .'as when the mobile transceiver is unattended' by.· .the user. 
. . i • • . 

A set of inp;Ut ·switches 1516 .is provided to allow the us.er 'to 

input a re)?lY to a received message, or to otherwise''generate a 

message to be transmitted by the ~obile transc~iver. The input 

switches are· connected to transm;i.t logic 1510 whi.ch .dec·odes the 

signal· from the input switche·s '1516 to generi;.te '_an output ~ignal · 
' ;- : 

to·ihe.tr~n~mitte~ 1520. The transmitter.1520 ge'~erates an 

appropitiate~y modulated RF signal to be broadc::ast by antenna 1502. 
·, •' 

The inobile transceiver 1500 .also preferably incl.u:des a noise 
. . . c . . . 

d~tector 1522 .~ : The noise detector l522 provi<;ies an ·output si~nai 

. l;IP,On · se~sing thr~ugh .antenna 1502· a threshold level signal.· The 

noise. de1:ec;:tor 1522.provides an output signal.to ·di~able the 

· transmitter l·520 via connection .1524, and to thereby prevent 

unwanted: transiriiss~ori hr .the mobile t,mi t. 

·· Noise detector 1522 preferably .is set to detect 

ele¢tro~gnetic "signal~ ~hich are generated exter.~ally •to the 

communicatio1\ system aI'.ld which are indicative o.f .a c~nd'ition \'.Then 

· .. transmissions by the mobile unit are undes,i.rable. :E'or example,. 

the. noise detector: 1522 could be designed. to·· serve :a threshold"• 
. ' . 

level. of: noise at 400 Hz. When the user enter.a a commercial 

aircraft,. which ·commonly uses 400 hertz power supply,. the recei.:Pt · · 

0£: thi.s noise by·the noise·detector 152~ would then disab],e the 

transmit capability of the mobile transceiver 1500 during 
. . " ' 

op~ration.of the.aircraftto prevent any unne~essary o:i:;- unwanted 

interference with'the .operations of the aircraft by autonomous.o;-,

·in:terttional transmissions by the mobile transceiver 1500. 

-.38 -
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''!. 

'' 

'' 

The display and storage: logic 1508 of the mobile. transceiver 
" 

1500 further P.refarably :l:rlcludeE! ·a timing circuit .(not shown') 

wh,ic.h may b~. used to· turn the receiver section' .. 1506 .·~:m. or off, .. as. 

desired. The ti:rnihg .circuit (not shown) advantag~ou'sly allows the 

mobile traAsceiver to "power down" during ·periods o~. ·time when. 

messages are not .'anticipated. to .be transmitted. For· exam~le, in a 

pre~e~red communication protocol, . the receiver. could s'imply power 

up at the beginnj;ng of each ·cycle to receive .·data to determine i'f 
' , . . ' . 

' . 

a message· will be,·· transmitted to that mobile tfanscei~er during 

that cycle or when information concerning message availability 
I I, ' ' ' 

will be .transmitted. ·If :the mobile transc·eiver ·is. to receive a. 

message'· the timing 'c'ircu~t cquld power up at the appropriate time 

to receive the messag~, and tben ·power down aft~r receipt. The: 

timing circuit, . therefore,· advant~geou~lY.·~' prolongs the battery 

life of· the mobile transceiver 1500. Of cburf;e,· it should be 

·understood tha.t the timi.ng circui.t could control the oth~r 

elements' of the mobile transceiver, such as ·the' display 1514, and · 

the tr~hsmit logic 1518. 
. . . 

In an µ!tern.ate. imp~ementa.tion, the rece.i,ver 1506 ,may 

adaptiV:ely change.its demodulation techniques.to accommodate' . . . . . ~ . . 

various. formats<, For .example, each zone. Il!:ay advantageously. us~ a 

different modulation format depending on mess.~ge traffic levels; 
• I ' • ' ~ 

and ·other conside~ations. . In part.icular, th.e rec,ei ver may receive 
. " 

a signal indicating .the:.m6dulat,ion ·scheme utilized:in a given ·zone 

via a modulation format. :me.ssa,ge . contained in an overhead portion . ' 

of the 'dat.a stream.. .The d~modu,lation of. FSK,." M~ a:i:y FSK, PFSK; and 

MOO~ formats a,11 .begin with th~ determination. of :t:Q.e: energy levels 

. r·· . 
. :· 'i 

·. 
; - .39 -
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.detected at each of the carrier frequencies, and thus require 

identical· processing of the·: recei'ved RF energy. The logic (not 

shown) . in the receiver interprets the meaning of· t.hese measured 

.. energy levels based upon the modulation scheme selected. as 

indicated by the received,modulation format message. In this 
. ' 
. . 

manner sim~ler and more economical transmitters, with a decreased 
. . ' . 

capacity for information transfer, can be used in zones that have 
. ' . 

decre~se~~traffic loads and.more expensive, high-th~oughput 

transmitters can· be used o.nly in those areas where they are 

needed. 

A pictor.ial representation of the mobi+e trans¢eiver is shown 

in Fig .. 16. The mobile transceiver 1600 shown therein includes a· . . . 

case 1602, a pair of display control buttons 1604, a. display 1606, 

and a set of six reply buttons 1608, 1610, 1612, 1614, ,1616,jand: 

1618. ·As indicated previously I display 1606 is preferably an LCD 

display.and a set..of display control buttons 1604 may be used to 
•• • ' • 'I 

'' 
scroll ·text up o.r do.wn .. on the 'display 1606. Tne message "will yc:>U 

be ·home.for diriner?" is· shown on display.1606. 

· The s_et of six reply bu~tons 1608, 1610, 1612;. 1614, 1616, · 

and.161$ provide a ~iexible: system for user generated replies to· 

received messages. The display and storage i'ogic 1508 provides 

information immediately above each button indicat.ing a possible 

reply message by the user. In the simple example shown in 

Fig. 16,.the user may reply "yes," "no," or".?" to the message 

1620 .displayed ~n the·screen 1606. The transmit log~c 1518 

generates an appropr~ate signal based upon which button the use:i; 

·' .. - .40 -
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... 

I 
,·,• 

... 

'• •' 

presses. In this simple scenario, buttons 1614, 1616, and 1618 

are unused. 

In alternate·~p~lications, rip ~o six possibl~ reply messages 

may be shown on th~ screen 1606. Of course,·: other. parti.cuiarized . . . . . 

applications may 'be" envisioned for. the rep+y :feature' of the mobile' 

transceiver i500. · ·-_ For e?Campie, ·if the user is a sto~k.broker, the 

display 1606 ·could display ~h~ terms "buy," ~sell," 9r."hold 11 
. ::. 

above· the appropriate buttons. ·A va~iety. of ;,-qt~er applications -

~ay be envisioned~ 

With the·: ~ix button reply option provided .by mobile 

transc;::e_iv,er lS0-0, ·.a thr.ee bit m~ssage may be transmi,tt;ed by the_ 

mobile tra~sceiver to 'the base receivers. : The two remairi.ing 

st.ates of the three b.i,t messag~ may be .used by the transmit logic-

1518 for_ the autonomous acknowled9ment signal which indicates that' 

the mess~ge~ has beeri properly -received, and -'for- .-i:he · autoriomous -
. ' ' . . . . . 

negative a·cknowledgine,nt signal·. whfch indicates .. · that the message 

,. ' 

has pot t)een completely o:t properly received. 
' I , . 

. r', 

.0-f course, the m9bile transceiver 1500 shown in Fig. 16 c6-µld. 
. ' . '. . 

be -configured--differently to provide more?_or ·1ess reply buttons, 
_ ... 

different· display control· buttons 1 and differ~nt ·dis.play formats 
' ' 

.. • 

as desir~d or. ne,eded by .. the user. 
·.'i,. . t, .. 

' ' ' 

Further,· the ·mobile t_ransceiver 1500 coul_(F9-ddi.tionally 
.... • 'J • I ••, 

include a data: output p~rt (not sl_iown) for connection to other 

'eiectroriic' d~v'i
1

Ces of,· the-~ \.lSer •. 'For ~xample;. _·:th~' mobile 

tran~ceiver could be -connec:::ted throtlgh' an -output.. port to a laptop 
' ' 

or palmtop .PC-, or could be incorporateq therein~ The 'pc could 

d~splay _-the message_ on its screen, thereby ·obviating the neeg_·, for 

l. \~ 
'-- ~--

.: .·. 

t
•\ 
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·the display 1606, and the. keyboard could be used to generate any .·. 

appropriate reply messages from the user,· thereby_obviating need 

·.for the reply buttons and allowing free form messages to be. sent 

·.by the mobile transceiver. A user selected reply would· be 

transferred to the mobile transceiver 1500 from the PC for 
·.· 

transJnis·s'ion to the base receiver. 

A~ternatively, the mobile transceiver could be connected ·to a 

voice data replay device, . such as a speaker., thereby allowing the 

us~r tb' receive messages from a voice mailbox1 f.or example.; Of 

course, a voice .data geheration·devic~, such as a microphone, 

co';lld be ·connected to the mob±·le transcei v.er · i 5 0 0 ·to· al low ·t.he 

user to _reply to .the voice ,mail message. he. ·has received or to 

initiat~ voice data communication from the mobile transceiver to 

the. b~se .. re.ceivers. Similarly, facsimi.le transmissions could be 

supported. 

An alternate embodiment of the mobile unit includes only · .· 

receive capabilities, but does not inclµde any transmit 

_capabilities. Fig. 17 s~ows a mobile ·receiver 1700. The various 

c·omponents of .~he mobile receiver gener~lly correspond in 

hmctionali ty to the similar elements shown .in Fig. 15. Of · 

course, the mobile re.ceiver 1700 cann6t generate replies, which 

includes . user initiated repl.l.es.,' an autonomous acknowledgment .. 
. . . . . . . ' . 

signals or .n~gative acknowledgment signals, because.of the lack of 

transmit capaJ:>ility. ·Also, the location of' this alternate· 

embodiment'cannot be tracked by 'the netwqrk control center because 

of the lack of transmit· capability._ Generally; because of these·· 

;i;easons, the mobile receiver ;i.ioo embodiment of the mobile•unit.is 

LJ_r 
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less preferable_ tl').a:n the mobile transceiver: embodiment 1500. 

Further, ·it sho'!J:id be appreciated that the mob.ii~· transceiver 
' ' . . . .• .. 

'··., .. 

embo~iment may inc::lude circuitry for generating V.ariqus autonomous 
"\' (\ 

responses without. interaction by the user. ' 

F . · · ·The Base . Receiver .··. 

The base .rece!ivers'.of-the present system receive the low 
" 

power output signal from the mobile transceive:i; unit .. As is.slioWJ1 . . . . ' . . . . ; . 

in Fig. 6, mobile'.receivers are·dispersed throughout.the 

geog:r;.aphic ~ervice. a~ea. B~se receivers nee? not be· associated_ 
..... ·' .. 

·' 

with zonal 'boundaries per se, but will always_ be ·located to 

service at least one zone, of course. A few base_rece~vers may 

exist' in the overlap region between zones. 

Duri_ng transmission of the return signal ~Y the mobile 

transceiver unit, it is.possible that severaLbase receivers could 

receive:this return signal. In this instance, the network 

ope.rations .. center 600 preferably selects the data from the base 

.receiver with the :-highe.st _received signal strength (i.e.· the 

sign·~~ with' the ·1ow€lst probability of errors) "to ·:ma~im~ze the 
. ' 

likelihood of receiving accuratedat~. The .. signal strength ... 

approach. i~ preferred and.. can: be satisfacto:tily implemented· if. the· 
. ·. . . . . ' ' . 

base re~eiver loc~tions are:· ca'refuily selected t'b· insur~ .adeq~q.te 

signal :str~ngth reception from the mobile transceiver units and to 

_minimize the 'oyer.l~p '.between base receiver 'coverag_~. areas.' 
• • ·. . '1 ' • 

Alternately,· the .network operations center 600 could use·"voti~g" . ' .. · . . . . ... 

techniques by _comparing each da~a set from· the: seve~al base .' 

.receivers to arrive at. the most likely .. return· signc3,1 data using 

conventional. voting receiver technology. 

- 43 -

-\ 

Microsoft Ex. 1010 
Page 46 of 145



1 

5 

10 

15 

20 

25 

LAW OP'f"ICES 

FINNEGAN, HENDERSON 
. fARABOW, .GARRETT 

.8 D.UNNER ·. 

1300 I .STREET, N. W. 

WASHINGTON, l?C 2~005 

I ·202;406·4000 

30 

··~ ':1 .. 

Fig. 18(A) shows a ·first embodiment of an. Cinalog base 

receiv~r. Analog receiver 180~ is: connectecf to an ~n:tenna 1800. 
' . . ' ... 

The ana~og ·re(;:eiver 1802 simply r.eceives ·th~ sigrial ·f·rom the 

antenna 1800 and removes the modulated 

frequency and ·outputs· this waveform in 
.. · . . 

demotjulator 1~04 via data path 1806. 

·a 4 Kllz a:nalog telephone channel. 

• • ~1 

., 

waveform f roi:n 

anal9g f orinat 

Data p~th 1806 

the carrier· 

to a regional 

is preferably 

The re-gional demodulator lS0.4 receives signals from several· 
. • . . . .! 

anal6g receivers include~. in ~~veral base ~eceivers. Pr~ferably, . 
. ' 

the regional 'demodulator 18:04, is l.ocated in 'the regional sta~ioil,. 

such as i".egional station 650 'shown in, Fig. 6. · .. The demodulateci 

.signal·from th~ regional dei:n6dula-tor·1804. is the~ transferred to 
'·' . 

. the regional -processi~g 'citcuitry 1808, and :then onto the network 

operations center 600'. 

The· analog· receiver .1802 ·could generate· identification data 

.to be transmit~ed.with each received message so·the'network 
. . 

ope+atio.ns ce~tei' 600 ·can determipe the source of each message 

received. Alternatively.;· .and ·preferably, dedicated ·communication 

paths are used for each ba:se'.'receiver ·and therefore, the sou.fee of 

·the message can be in:ferred from the communication path that is 

' activated. 

Fig. 18(B) shows a digital base receiver embodiment which 

.includes an antenna 1a·oq attached to an analog receiver 1802. As 
··.·. 

'in the previously discu~s.ed embodimen{, the :analog rece!l.ver l:802 
~ . . . 

. . . ' . 

removes .the modulated wa v~·f~rm from the carrier . signal. transmi'tt'ed. 

by. the µiobile transceiver unit. The analog receiver .. 1802 outputs· 

the mod\J,lated waveform to· a. demodulator 1810 ·included in the ba.se 
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I . 

receiver. The demodulatdr 1810 produces· a .digit:al ·output signal 
. ' . 

corresponding to the da.ta stream transmitted. by the ·mobile 

transceiver unit. The demo.du la t~r i 01:0 p·rovides the <;.i,g ital · 

·output ·signal· to the r~egionat processing circuitry 1808" ~n the 
... 

regional .station via dat~ path 1812. Data.· J;>ath 1912 may be any 

conv~ntional data .path· which .. ca~. satisfactorily 9onvey the digital· .. · 

data from the demodul~tor. · .1810 to the reg.ioxJ,'h1 ·:f>roc~~sing center 

1808 •. The regional proce.s.sing· circuitry 180B. then passes the data 

to the, network operations ·center 60.0. 
. . . . 

·Fig. 19 shows a digital base. receiver including error 

·correction and.stor~ and forward featµres .. An antenna 1900 is 
., 

connected. to an analog rece~ver 1.802 which is connected to a 

' demodulator 1810, as pre:viou.sly ·described with reference to 

·Fig.· 18(B). The demodulated digital signal is ·output from 
.·,. .. 

·demodulator 1810 to err_or correct:ion ci·rcufti:y 19·06 which may 

perform error correction algorithms to insu.re the integrity of the · 

return s~gnal received from the mobile transceiver unit. Of 
·, 

cotJ.rse, ·the error correction ·circuitry shoul(j ·decode and cor:i:::ect 
. ' 

data which have been compatibly encoded by .·th~ inpbil.e transceiver. 

The error corrected data oU:tput f,·~om .the ~rror correction .. 

circµitry 1906 is proirided to a ~tore and forward ·Circuit 190~.· 

The store and forward circuit 19.08 stores· the received data to 

allow it to be transmitted later at a conven~ent time and at .a 

convenient data transmission .rate. 
'· 

~or . example·, in' the. prese;nt system· it is· likely that the 

·return: signal traffic received by the base .... receiver will occ'ur in 
• '. ., . .J 

short bursts at a ·relatively high Q.ata transfer rate. However, it 
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. is' also iil}ely that: the average data. transfer rate. frQ:µt. the base 

receivers is su:bst;ahtially lo~er: th~n the instantaneous data 
; 

transfe.r rat~ during traffic bursts. The store· a.nd forw:ard 

circui~· 1908 may preferably act, as ·a buffer to ·~llow t.l1e return 

signal data to be communicated ;fl:'.om the store :'and forw~rd circuit 

1908 ·t9 the .. regional proqessing c,ircuitry. 1808 ·at a lower (and 

less expensive) ~ata transfer rate. Store· and forward d.rcui t 

1908 is, therefore, .Preferably connected to r7gional Pfocessincj 
... 

circu~try i808 vi.a.data.path 1910. ·which may include a.low cost 

telephone line . ·" .' '· 

G.: The Network Operations Center 
f. 

l. Overview 

,-. 

The· network operations center 600 is .. s.hown . in· schematic form 

in Fig. 20. · The network operations" ·center 600 includes a. base · · : · 

receiver ·input system 2000 whic.h ·receives d~ta. f~om the. various . 
. . ,. . 

·i;-egional stations' throughout ,the system ( e .·g., .: region!=ll stations 

. 644 and. 6
1

50) via· various data paths, such as· data paths .656 and: 
. ,,· 

658 .. as shown in Fig. 6. The data ;received py the· .base ·receiver 

input ·system 2900 in~ltides reply data frpm users with various 
. . 

coritro1 data. · :Base receiver input' system 2000 :may includ:e .. ,. ' ,.. . . 

,,. 

· approp:i;iate· conventiC?,nal signal p+ocessing e9uipmen~. Control. · 

data may include data· iden~ifying the base reoeiver ""(i.e. locat.fon .. , . 
. . 

... of the mobile unit). which receiveq· the associated r~ply> . ' .. 

Pre;e¢rab.~_y, th~ ba:se receiver input sec'tior{ ''2000 .rec.~ives. data 

from the regi·onal stations via· phone lines ..... However, other 

appr~priate data ,paths may be .considered.-

I r · 
Lh 

{ 
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The base receiver: input system 2000 then provides ·th~ 

received data to a central com~uter 2002. The centr_al computer 

2002 may also rec.eive input from a user input system. 2004. For 

example, the user input sys:tem.:'_2004 may receive data from users 
'-/ 

via phone lines who may access and interact with the central 

computer via voice, DTMF; or modem transmission and m~y include 

ap;E'.'ropri.ate" conventional signal processing equipment .. • A .user may 

interact wit.h .the central computer 2002 to modify h~s service., to 

ini tia·te or receive messages, or to perform other .desirable . · 

functions.·_ 

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 operations on the data, 
( . . . . .· . . . 

to update v~rious da-taba-se ·entries for use by the central computer 

2002, and.to generate data for transmission to .a sate1lite U:£:?link 

output system 2°006. 

It should be 'll!lderstood t~at, although Fig·.· ·20 _shows ~he 

central computer as existing.at a single location in the network 

.~perations center 600 1 a distribut.ed computing S·ystem may be used· 

to perform the.necessary furictionality of the central computer 

2002! · Presently, however,' a single lo·cation for the .central 

computer:2002 is preferred . 
. , 

Satellite .uplink output system 2006 receives data from the 
. . . 

ce;ntral computei:-. 2002 and ·pro~ides· it to.· satellite 606, shown in 

Fig. 6, "for transmission to base. transmitters wi t)1in the system 

(e.g., base transmitters '612 and· 614 in Fig. 6). · 
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"f'• 

The ceriti:a1 computer.2002 is also conl)~cted to a database· 

system 2008 wh·ich- stores various data such as message ·data,· user 

status data, system. status data,· and message. _status data,· for 

example, for ·use" by the c~ntral computer -2002 in processing. 

Also, a control access 2010 is provided to allow systems 

engineers or.programmers to access 1the central computer 2002 to 

obse·rve _and. modify its operations and system performance. 

·2. Database Structure 
' ' 

- ' 

The database 2008 ·of the ·network oper.ations'. cente~ in.eludes 

several database structures· necessary for th~.operation of the' 

system! whil~ a p:teferr.ed. partitio.ning o_f. these databases is 

described be.iow' it., should be uri.de.rstood that other parti tionings 

could be considered,' 'such as moving the various. "user_ traffic" 

fields from the traffic' statistics database to __ the' user .database~ 

The ·user Database 

: For example, the user database structure· shown in F~g. 21 

inc"tud.es. a re.cord for each user of the system who possesses a 

mobite unit. The record for user 1 2100 includes. various _fields.,· 

such as an· ID riW:nber field 2102 which indicates: ·a unique number 

associated with-that particular user. The transmit capability 

field 2106 ... indicates whe~her the mobile unit assigned to the user 

has the ·capability to ·trap.smit. The last location field 2104. 

includes data which indicates. the last known l,ocati.on of the'. us.eF.· 

The ·last. location f iel~ may be. upd_ated when .. the Central computer 

recognizes_ th.at ·a new base receiver has ~ecei.yed a return. s).g~~l 

from the m_ol;>iie unit, thereby indicating the mobile unit has moved 

since the last return signal. Of course, if the mobile.unit ·only 

Lf .... i·· ' 

. .:, 
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... 
•, 

'. 

inc:::lude'~ a .. mobile receiver without transmit ·capability,.· the last ,_, 

location f ie1d 210~., carinot be .. µpdated and the mobile unit may be 

given a .. default ·location. 
. . . ·:. ·' . " 

The service area fi.el,d 2108 · .include.s data ·c.orreeporiding to 
· .. ·· 

the area in which :t;.he-. user ha'.s' subscribed to .. For example I if a 

user desir'es service .j;n:gebgraphic areas less·than the total . ·" . ' . 

system·ser.vice areal the. central· computer could use t:hedata in 

the s9rv;i.ce area. fi.eld 2l08. to cause only selected ba:se 
.. 

transmitters to .. attempt to transmit messages to a mobile unit. 

The· button fo~at field. 2110 inc.lude~ ·data :1nd.icating the 

forniat of reply button~.· the user may· access On the mobile 

transceiver. Of couree; for mobile.units with c;>iily receive 
~ 'I , 

c'apabilitie.s, the. button 'format field will not be used. 

The message fie.ld 21i2 include~ data rep:resenting one or more 
' ' 

messages Which are intended for. t.he user. A r~ceive flag ls. set 

when the· central <:::Oniput~.r ha's r~ceived data indicating that the 
"•. . . 

. '. . . ~- . 

message. has; been recej.ved. by the mobile unit "yia an .. acknowledgmen't 
. . . 

signal. If the mobile tini·t, does not have transmi.t ~apabllity, the 
. •. . . . 

. . 

receive flag 'is set ·upori transxnii;;sion ·of the mes'~age by the 

appropri~te base translllitter~. ·The user database struct:iire may· 

include.-.other:· fields· for each user .of. the communication. system of" 

the. pr~sent ·1nven.tion as needed. to p:toviqe various desired ... 

services. 

b. The.Receiver Database. 
. . 

Database 2900 of. Fig. ·20" includes· a receiver· database (no~. 

shown) .;hi ch in:cludes an .entry with severa.1.. associated fields for 

each ba1:1e receiv~r in· the syetem. A first . ., field for each base 

..; .49 -
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receiver preferably includes the total number of mobiie units 
'. 

which have last communicated with this receiver. ·.A second field 

for each base receiver preferably. includes a list of· base 

transJ[iitters which may cover all or a portion o'f the receiver 

coverage area of that base receiver. 

c. Traffic Statistics Database 

Database 2008 of Fig. ·20 should also incl.ude ·preferably a 

· traffic statistics database as shown in_ Fig. 22 which includes 

various fields cont~in.i,hg stati·stics calculated by ~he. central 

computer 2002 concerning t;:.raff ic .Patterns for the system~ For 

example, the traffic database 2200 preferably includes a us·ez

field 2202 for data indicating a user of the netwo+k. Several 

fields are preferably associated· with the user ~ield 2202. Fie1d 

2204.includes data·representing the' number of probe signals sent 

by the network to· locate the mobile unit a~soc-iated 'with the: user . 
' . . . . 

field 2202 :-'. Field 2206 ~ncludes· data represe~t·~ng the number of.· 

registration ·signals receiv~d by the· network fi::9m the mobile. unit 

associated with the user f ield .. "2202. f.ield 2208 ·includes data 
. . . . . . 

representing the number of m~ssage~ from ·.the network that have 
' ' 

peen subcessfully delivere4 to· the mobile.unit associated with the 

user field 2202. Field 2210 may>be used. for other traffic related 

data, su.ch as data indicating 'the average t~.af f ic per cycle, and 

data indicating a tim~ averag~··(i~e. for the last. hour) traffic· 

amount-. 

Further, the traffic database 2200 could ,include fields ·(not 

shown) for da·ta concerning overall systepi ·performance and, in 

particular, each zone in the network.· Such area specific traffic .,. 
-.,. 
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_intelligel'lt rede~inition of zonal boundaries. 

, d. · · The Servi'ce· Queue 

Database 20'08 of Fig .. 20. a._-~so. ·includes a. service queue _2300 

as shown in Fig. · 20. . T-he service queue 2300. iric;:ludes a current 

mess~g~s queue .and· a probe li-st queue. The ·current -~essages queue 

~ncludes a system. wide list of messages to be d~livered by the .. · 

--~yste~. The current me.ssages q:ueue includes,_ for example, a 

·series . of. ID __ .n~er fields 2302, 2304, and 2306 with associat~d · 
'. ·\' 

-data location fi_elds ~30.8, 2310, and 23_12', _respectively. The data 
• • ' • • 't •• 

' ' 

location .. fields .2,3.08, 2310' and 231'2 include pointers to_ the 

apprqpriate fields in the user ·database struc_ture sh~wri in 

Fig_.._21; The-ID nUmber fields_2302, 2304, and 2306 include data 

indicating the' ID nUmber of the user to which the me~sage.is to be 
( ' ' ' ' ' 

delivered~ 

-· 
·. tn "operation_,, the central computel! retrieves the ID number -~· 

. ' ' . . 

2302· and data -location 2308 from the top of the· ~:mrrent messages 

queue ·and retr·i:e~es the appropriate data fr~in the· user database.· 
,. 

2100 to pro~ess ·and trans~it a message to the-tiser. "-

. The .probe l~st queue in_cludes a ID number f felds, ~314, 2316,. 
. ~ . 

and 23·18 _and ·cta~a ·location fields 2320, 2322_, "an.~-' 2324 similar in . . . . 

form to _those in .the.current messages queue;· Th~ probe list qu'eue 
' ' •' , .• '• '•' .• , I . : . . ~ 

contains .'a list of' users .whic_h the system has' previously attempted. . ' ·' . . . . ' 

'unsuccessfully to. 'deliver a message to.·- Iri other words, the users 
j . 

listed iri :'the. pro):>e ;list are considered· to be 11 lost 11 by the 
. ·: .· 

system. The central computer ~0·0·2 then -initiates a probe routine.-. · 
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for the ID numb.er.· 2314 and data location 2320 located at the top . 

of the pr.obe list. 

· After successful ~xecution of. the probe routine, the last 

location field 2304 in .th~ user database structure 2100.will have 

been updated to provide an accurate last location of the user from . 

the base receive·r that received the mobile upi t' s a"C:::knowledgirient. 

to the probe signal. After.the last location field-2304 has }:)een 

updated, the message can thenbe replaced in the current messages 

queue for delivery t~ the use.r via the appropriate bas.e 

trapsmitter~.located near the mobile unit. 

Preferably,. the network operations c~nter gives priority _to 

the de,livery of all m~ssages in the current mes.sage ,queue, and 

. then sends probe signals to :the users listed·. in :the probe list 

queue a~ter delivery has been attempted for all messages in the 
' . - '· 

current mes~age queue. If the message volume in.· the current · 

message. queue r.emains high for an extended perioc;l of time,· the 
. . 

network' oper~tions <;:enter pr~ferably begins. to pei;iodically seno. 
. ' . 

probe signals to the \.\Sers listed in the Probe List, even though 

undelivered messages remain in the current messages queue. For. 

example I in this instance Of persistent filled:. Current messages 

queue, the network operation c:enter preferably trapsmits three. 

probe signals in ev~ry cycle transmitted. 

e. · Base Transmitter Assignme.nt Li:st 

Th.e database 2008 of the network ope'rations center also 

includes a. base transmitt~r· database 2400 as shown in Fig. 2-4. . .• . 

The bas.e transmitter database 4400 includes a zonal. assignment 
' . ' 

field ,2404 for data representing _a zone assignment associated with 
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.·: 

a base transmitter field 2402 iri ·the system. Also; a fielc:i 24Q6. 
;•._ 

for data',.-representing the base r~c'eivers .,in the transmitte'r . ·. . . . . . . 

9overage area, and :a fieid.· 2408' fbr other data .associated .with a . . . . . . 

base transmitter, are ~ssociated with .. base transmitter field2402.· 
' . ' ~ . . . ' 

. .As . can ,be seen. in· ·Fig ... 2 4 I each base transmi tt.er . in th.e . network 

has .a base .tra~smitter .field and a·ssd~iated ·fields as described 

above. 

In normal ope;-ating. condi tlons· ·of' the system with ·low amounts 

of message- traffic being tra?smit~ed, each bas.e transmitter will 

remain ass~gn.ed· to its particular :z-one ~ , However, . the "s·ystems ·and 
.: .. 

methods of the present invention provide for.dynainically changing 

the zonal assignments of various base transmitters, to improve 

l.nformation throughput. These dynamic zone all(;)cation concepts 

dynamically reassign base transmi t;r.ers to· 'new zones. gener:aily 

based upon the volUme of .messages transmitted_duririg'the 

~ysteinwide· time interva.l, and more particularly. based: upon the 
• I • ' • • • 

, • . ' • I , 

loca::).ized volume of messages ·to mobile ·.units ..... in· generB:L, dynamic.· 

zone allocation may be used to'deliver·~essages to mopi,le ,units in 
. .. 

overlap areas ( i .e ,· "zonal dithering"), or to .b~lance ·the voiume 

of messag'e traffic between; z~::mes. ·. 
. . . . . . 

Fig. 25 is Uf?eful. t.o ·explain these c:=oncepts ,' Various base · 

'tra:i:ismitters, each designated as an "X, ".are dispersed throughout .. 

a .region of space s_hown in Fig. 25. Alsc:>, var'ious bas_e receivers 

are dispers~d throughout this re,gion of space_ 2500, each being. 
. . 

designated by a~ ··;;_R;" - The normal zonal. boundary for ·zone. 1 in 
. . 

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

·is represented· by :solid line 2504 d~ring normal load traffic <. 

,c-1·· ·_ 
.. \ J 
I ... 

. / . 
. _,/ . 
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· ..... 

operation conditions. As can be: seen, base transmitters 2506, 

2508, and· 2510 are located ·near the ·zonal bounda.ry of zone 2, and 

base .transmitters 2512, . 251_4, ·and 2516 .a~e located near the 

boundary of zone 1. Base receivers 2518.and 2520 are.located in 

an overlap area 2521 between zones 1 and 2. _As previously · 

discussed, mobile units loca.ted in this overlap area ,.2521 near 

base receivers 2518 and 2520 must be communicated with during the 

systemwide.time interval because of- the interference cr~ated 

during t;he zonal time interval ·by adja'cent base· transmitters. 

During normal, low to moderate volume s:ystem operations, the 

zonal ·overl,ap area 2521,. i. e, I fnterferenc;e ·area, nea·r base 

receivers 2518 and 2520 w.i) .. l preferably have a sm~11· number of 

mobile. units located, therein. Therefore~ coinniµnication wi_th, the.se 

mobile un,its· will hot significantly consume system re'sources by. 
' . . . 

occasionally c.ommunicating with them during.the systemwide time 

interval. 

However, if the traffic volume from the overlap area 2521 

near base recei.,_verS 25i8 a.rid 2520 increases t SUCh aS .because 

additional mobile units enter· this overlap area 2521, the handling 
- . ,· 1 .. 

of this traffic in the systemwide time interval can significantly 

consume system resources. _Fo~ example I communication with a large 

number c:if mobile units during the systemwide time interval may 

significantly delay delivery of messages_. to units in this and. 

other· regions. 

In this.instance, the zonal boundaries are changed to remove 

this high traffic region from a zonal overiap area. For example, 

system efficiency is· restored .if ·the zone· 1 boundary were moved to 
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.. ... 

'· 
dashed l.i,ne' 2522 and .the zone 2 boundary wel!'e·moved to dashed line 

2524. 
' 

. The central c?mputer 2002 may dynamically a·ccomplish this 

.zonal ·redefinftion.by as~igning _-one· or more base tfansmitters to a 

new zdne . to reduce systemwide _time interval messages·· In· the 

present example shown in Fig. 25, the central c:omputer·updates the· 
' . 

' ' I ' • • 

base transmitter _zonal assignment list to reassign base 

transmitter's 2512, · 2514, and 25.16 ·.to zone 2 ·while ·removing these 

base tra~smitters from zone 1. In view of. this zonal 

redefinition, ·the new zone 1 boundary is. shown· by,. das.hed line 

2522, and the new zon~ 2boundary is shoWn·by- dashed line 2524. 

The· high_ traffic region near base receivers.2518 and 2520 is now 

squarely within zori,e 2 and messages to these. uni t.s tnay be· 

. efficiently deliv~red during subs,equent zon.~i time inte:rval ( s). 

In.<;lccordancewith the invention, a pref~rreci.method 2600 for 

accomplishing zonal redefinition is shown _in Fig. ·26. In 
. I, 

. accordance with ·the_ method,. step ?602. provide~. ·for tran·smitting 

substantially siniu·~taneously ~. first inforntati<?..n ·sign,al and. a 

second information signal, the fi'rst information-signal_befng 

transmitted in s,imu.lcast by a.first set of base transmitters · 

. assigned. to» a f ir~t zone, · and the sec:;::ond infd:rmation signal be'.i'ng 
.. "' . . 

' ' ' 

transmitted in simulcast by a second· set of base ·tr.ansmi tters 

assigned to a.-sec9ild .. zone. For example, as· shown in Fig. 25_, the 

bas~ tra:nsmi tters in zone. 1 defined by boundary::line 2502 could be 
··,: ' I 

the~first set of base transmitters, and the· base transmitters 

located in zone 2 defined by boundary line 2.504' could be the ' 

·second set of base transmitters. 
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Step 2604 of the method provides for dynamically reassign~ng 

one or more of the ··base transmitters i.n the first set o,t base 

transmitters assigned to the· first zone to the second set of base 

transmi t.ters assigned to the s.econd zone, there.by crea~ing an 

' updated first set of. ba.se transmitters and an updated second set 

of base transmitters. For example, base transmitters 2512, 2514,·. 

and.2516 could be reassigned from zone 1 to zone 2. ·As shown in 

Fig. 25, new zonal·. boundaries .. would be defin,ed. by c:iashed lin.es · 
·.. ' 

2512 for zone .1 and 2524 for zone 2. 

. Step 260.6 provid~s transmitting substantially simultaneously · 

a third information signal and. a fourth informa.tion signal, the. 

t.hird information ·signai being-, transmitted in .:simulcast by the 
.. · ·.' 

updated first. set ·of base transmitters and the .. fourth .information 

signal being, transmitt.ed in simulcast by .the. l,l_pdated. second set b! 

base transmitters. For example, as shown in. Fig.· 25, the. base 

transmitters assign.ed to zone· 1 defined by dashed linE:l. 2522 (i.e. 

not includ~ng base transmitters 2512 ,· 2514, and· 2516) could 

transmit during a.subsequent communication cycle a third 

information signal, an,d ba·se transnd. tters in· zone 2 defined by 

dashed line 2524 (i.e .. ipcluding base transmitters 2512, 251(, and 

251.6) could transmit a fourth information signal during that sam~, 

subsequent.c6mmunication·cycle. 

Further, it is desirable that during the redefinition of .. the 

zonal boundaries, it ,is insured that the new oV:erlaparea 2525 

near base receiver 2526 and.between dashed lines 2522 and 2524 is ... 
, 
'· 

an area that is not ·likely to· produce, or is not currently· · · · 

producing a high volume of message traffic; .· Gerie:r;all.y,. zonal. 

,~-~-,,· "'-.. ,, 
·\ 
) 
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.,. 

boundaries .should. be ·pref.erably redefined. to ma~imize .information 
... ,.,. 

throughput: by ~i:riiinizl.ng the data th_at m~st be· transferred duri11g. 

the .systemwide time· .interval. ; A network.· manager . bo~ld review t.he ,· · 
. . '. ·.- i . ' •. . • 

overall traffic patterns and tendencies tci determine an optimum . 

redefinition of zonal. boundaries. Of course, .the central computer 

i'Ob2 . could· also .implement ·an algorithm: accessing· .the 'traffic · 

statistics database 2200 to.determine optimai·zonal boundary 

·redefinition. 

:tn a preferred embodiment in the. instance where a;n·entire 

region is saturated with· mobile uni~s, such as a· large 

metropolitan area repetitive reassignments of base transmitters 

may be used to reduce message traf'fics during t;he systemwide .time 
\ 

interval. There may exist no appr~priate overlap area, such.as 

overlap area 2525, with a· 1ow traffic level to_ facilitate a l~ri9 

term reassignment of base transmitters .~ith the re'sulting 
·. '.' 

redefinition of .zonal bouridari.es. · 
. '· .. In this case,· the .-preferred. 

embodiment alternates between a firs·t arid second set of zonal 

boundacries .over ea.ch comin~nication cycle and does· not attempt tq 

d.eliver messa'ges dur'ing the systemwide time. interval. 
>' . 

For example·,. in Fig. 25 this. prefer~ed embodiment would 

q:til,ize the zonal· boundaries def iried ·by lin~s 2502 ··~p.d. 2504 · durirtg 

a first zonal time interval and. would n.ot ·attempt to deliver 

messag~s ·to mobile units in overlap a·rea. 2521. ·In a subsequ~nt 

cycie, this preferred embod,iment redefines the zonal boundaries to 

.dashed iines 2S22 and 2524 and delivers messages to .the. mobile 
. . ! . . . 

units i~. previous overlap area 2521 during the zonal time inter'Val 

us~ng zone 2 base transmitters. During this cycle, the network· 

·' 
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..· 

wol,lld not· attempt 'to deliver messages to mobile ~nits in ov.erlap 

area 2525 .. In yet a later cycle, this preferre~· embodiment. would 
(. 

switch back to zonal·boundaries 2502 and 2504 which wo~ld.allow .. 

message'. delivery to·mobile tinits·in the how previous overlap area" 

25~5. du.ring the zonal time intei;'.va1 using ~one L base 

transmitters. As can be s~eri,~ ·alternating between· a f.Lq;t and 

second set. of zonal · bounc:tar~es ·. advanta:geo:Usly reduces ·the: 'neec:t for 

communicati.ort during the systemwide. time intervci,l, but· slows 

message de.livery som~w~at by .. only allowing c?inm~nica.tion to mobile. 

_units in· overlap C!,reas during zonal time'. int~rvals on alternati~g 

communication cycles. 

H. The Pt.eferred Syst~~. Communication Prot6c~l 

The .system communication protocol is pi::efe.:i::-ably .a ti.me 

dur'ing bursts.· of interfe::irence. Bit interleaving may be .envisioned 

as .stacking two or mor.e ... blocks o{. data (which .read from left to 

·right) 1 . and. then tran,smi.tting a. b.it stream. in ·a·. COl1.µUp7by-col~mn 1 

t.op-to-bottom sequen.c,e ~-· As: .. ·ca~ ~e ·seen, a burst. of. interference 

will ·likely only cau~e 1t~e. loss .. o.~ ·a few ·:bi ts per· word at most; 

:'whicb. ~an be. ~o~red:ed' ·by error. correct.i,on techni~ues'. rather than .. , . 

the; loss of entfre words~ . Of 'course,· the mobile .unit m\lSt . . . . . 

·:appropriately de.Lnter~eave 'the. da:ta prior to proces.sing .' 

·.:._ 
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Fig. 27 generally ill:ustrate~ a variety of pi:;ef~rred time 

intervals which may.variously be used for communication between 

the system and va'ridus :·sets and 'subsets of mo_bl.le uni ts. An 

adaptable·sdhedule for these time 'in~ervals is preferably 

gener:ated, and m~y be revised according to system demands. The· 

scheduling of the .time intervals advantageously allows a_mobilei 

unit to "power down" during inactive time periods when the mobile 
. . . . 

unit will not transmit or receive any messages,· thereby conserving 

battery power. Similarly,,- messages or information for delivery to 

a subset of ,the total number of mobile units-:will preferably be· 

transmitted du.t;"ing time intervals which minimize the delivery o! 
' \ ' 

those messages or informa~iori to uninte!lded. mobile. uni ts not 

included in the subset to further conserve battery power. 
. . . ! 

A preferred cycle protocol 2700 is shown-in Figure 27(A,). 

The eye!~ protocol 2700 includes· a cy'cle header time interval 
~' ' 

2702, a systemwide .forward (FWD) ·.batch time interval 2704, a 

systemwide response time. interval 2706, a· zonal forward (FWD) 

. batch time ,interval 2708; a .. zonal reverse time interval 2710,. and 

a reverse contention time: interval 2712. ·Other arrangements, such 

·as moving the systemwide·reverse interval next to the zonal 

reverse int~rval· may be. c.onsidered if transmitter turn on time. is 

significant. 

The cycle:p~otocol generally schedules time slois for 

systemwide and zonal for-Ward channel information transfer from the 

network to the mobile unit~ and for systemwide· and zonal reverse 

channel information transfer from the mobile transceiver units to 

the· network. Briefly, the cycle header 2702 field includes 

[
_.·,,,· 

·- / : 
, ' ' , ' 
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... 

overhead or "housekeepin~•i ·:.information, the systemwide ·forward· 
.'· . 

batch field .. 2704 and the zonal forward·batch fiei~ 2708 provide 

forward communication capability through the base transmitters to 

the mob.ile. units in. a sy~temwide time. interval and a zonal tiirie · .... 

interval, respectively. The. systemwide respon!3e field 270.6 and 

zonal ·reverse field 2710 i;>rovide a return signal pe'riod for the 

mobil~ transceivers to respond to message~.· generated during the. 

systemwide and zon~l forward batch periods 250'4 and .2508, 

respectively ... Finally, the. reverse contention 2712 field allows 
. ' . . . ·.· 

the ·mobile transceiver to ,initiate acc~s·s to the network. 

" 

Each of.the fields shown, except the cycle.head~r 2702 field, 

is preferably ·var:1--able in duration, ·and may b~ .c:~anged· by the 

Centr.i1 COmputer 2002 I depending On message tra·ff iC requirements• : 

The beg.i,nning of the cycle is synch:ronized_by the central computer 

'to a. time standard and preferably coincides with the st~rt·of 

.minute or half minute intervals.. ·.Each mobile uni't preferably 
(' 

.i,ncludes 'timing circui t~y, as previously describ~d·, 'which allows 
: ! ~ ' . ' ' . . 

for the mobile unit t6 power up at the, beginning of' each. cycle to 

receive communication. 

' .For each cycle, the central computer 2002 calculates the 

·amount of time required for each field to maximize information 
'• . . i 

throughput .by. the network. ·For example, for the cycle. protocol 
. . . ' 

· 2700: shoWn in.· Fig. 2'1 (A),' the central computer wi11. 'c::al
1
culate the. 

. . . . . . . 

. amount of time neces~ary. for th~ syst~mwide. f.orward batch field:· 

2704·;. .. "th¢: systemwide ·respo~se· interval ·2706·, the zonal forward· 

interval, 2708,· the .zonal reverse interval 2710, and the reverse'_ 
I ,••. 

contention interv.al 2712. The cycle header 2702 will preferabiy 

·~·.···r 60 -

'.·. 

Microsoft Ex. 1010 
Page 63 of 145



5 

0 

LS . 

20 

25 

LAW OFFICES 

'INNECAN. HENDERSON 
fARABOW, GARRETT 

8 DUNNER 
1300 t STREET, N. W. 

"".ASHINGTON,, DC 200os 

\·202·408-4000 

·30 

,.,·, 

' . 

include timing offset data which will indicate the tit(ll.ng offset 

from the. cycle header until .t.he beginning of the .systemwide 
. '. : . •, ' ' .. ' . . . . ' 

response interval 27'06:, the beginning of the zonal forWard 

interval 2708, the beginnin.g of the zonal reverse interval 2710, 
'; ,. . .·-

and the beginning of tl~e . reverse contention . interval 2712. 

The cycle header 2702 starts pref.erably ~ith: an 8" digit_ lorig _. 

preamble (not shoWn) for· digit synchroniza~ioJ1 purposes .. The 

preamble allows for the,mobileunit to synchronize its timing 
. -

·circuitry with the n~twork. ·For example, the timing :circuitry of 

the mqbile unit c.oul.d become. offset ·from the network due· to 

commonly·caused .inaccuracies.· Theipreambie is followed.by a 
. ' . . 

"start of header" string of four digits and a11·timirig offi;;ets 

within the cycle are-calculated as a number of predefined 

intervals .beginning from the start of the last-header digit. The 

start of.head~r ~tring is· followed by an 8 ~digit string grouped· 
. '. . . 

into two words, ~ach of·wh~ch is protected against errors by 

.encoding .it using a forward. error correcting code,. PJ:'.eferably a . ' 
,: . 

Bose·; Chaudhuri, and Hocquenghem (.BCH) code or a Reed soiomo.n 

.code.. These error correcting code.s add· addi tiorial digits to the . . : . 

information digits . in a code word, wh:ere "the. additional digits are 

a specific fu_ncti~n _of ·the information digits, '.so' that if c~rt~in 

common error events occur, a de~oding step involving all of the 
,, 

transmitted di'g.L-t:s,· both information and addittonal, can recover 
' . . 

. 

the orig~nal ·information digit~. . The first code word wiil con.tain 
, . .. : 

·. a count of the current cycles .executed fo.z;- that day. The second 

code word will contain th~ necessary timing offsets for- the 

beginning of the time inter·vals in the cycle protocol 2700. 
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Further inf.o~ation, regarding error ·correcting codes may be Jound 

in Gal1agher, "Information Theory and Reliable Communic'ation," 

Wiley: 1968, which is hereby incorporated, by.· reference .. 
. . 

The systemwideforwaid batch 2704 ffeld generally 1ncludes a 
. ;· 

zonal header time interval including overhea,d -info:tmation_and a 

series of 64 batches. Also, the zonal forwar~·.inter~al2710 

similar.ly includes a zonal header time interval with ove:rhead. 
··:· 

information and a s.eries of 64 batch~s. Each patch i's a string of · 

data containing information specifically di°:rected to a sing.le ... 

group of mobile units. Each batch \preferablY, contains i_nformatio~ . 

directed to a certai.n. class of mobil.e units with the classes 
,·. 

' . . 

divided ·by the types· of service provided. iror exa~i;:>le;. a first 

batch. could be directed .to all mobile transceiver .uni.ts·, and. a 

second, batch could be· direct~d to all mobile receive;; 'units. 

Further, ~ach batch.may contain·several messa~es, each intended· 
' . ' 

for different .mobile units .within the partic\ltar cla.s·s of unit to 

· which that batch il? directed. Generally,.· Fig. 27 ( B) shows the 

forward·b~tch.interval1 protocol·2750 preferred ·£or. ):)oth the 

systemwide for'Ward interval 2704 and the zonal forward interval 

2708'. 

The systemwide forward interval 2704 is. preferably used o'nly 

for sending a probe signal to a.qiobile transceiver unit which does 

not.respondto.·zonal messages (Le .. a "lost" unit). However, when 

necessary, <i:,h~ systei:liw;i.de: forward interval 2i0.4 may be used to 
. . 

deliver messages.to mobile units located in ov~rlap areas. The ID 
' . 

number,· or address, of. the -lo.st mobile unit is· preferably followed 

by data.indic'ating a tim~ng offset which is.a time del.ay amount 
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until ,the beginning of the time slot,· designated for the return 

signal o-~ tha,t mobile unit. An alternative implementation_, ,'which· 

mar be us~ful fqr ,_mobile units.' that have .no.t r~sp'onded f_~:>r a 

peri9d of time, could have mobile units, that have recefved a probe 

signal. respond during the reverse conterition·interv~l . 

After the end of· the bro~dc~st o'n the sys'tE:!mwide.forward 

batch time interval 2704, all network base· transmi~ters ·shut d~wn--. ·, .: 

until the beginning of .the. zonal.. forward batch time interval· 2708. 
' ' ' ' ·) i ' 

The forwarci batch interval protocol 2750' inctude~· a forward'. 

channel header interval 2714 which· includes data .. :to allow the 

timing circuitry· of the mobile units to sy~chi,:onize themselves 

wi.th the incoming 'data stream. The forward chann~l header 2714 

also preferably includes da_ta indicating a timing. offset.,. 

scheduling a reverse channel time interval for each.batch, as may 

be required. Of course~,.· the forward channel. heade~· ·2714 for the· 

systemwide forward interval 270_4 would' indlca1;.e'· a t..i~I,lling off set 

.fo.r reverse channel. transmission during the:systemwide ~esponse 
I 

interv.al 2706, and· the forward channel header 27i4 for the zonal 

forward interval· ·2108 would indicate· a ti~in.g offse.:t, ·for reverse· 
. . ~ 

channel transmission c!:uring. the.'zonal.reverse_interval 2710. 

The forward channel header 271'4 further .i_nc:lude·s. a ·data 

stream to the mobile unit .,listing ."1hich of.the 64 batches will 

follow and the timing o:f;-f s'ets · indica"ting wh~n those.· batches will 
. ·. . ' 

't' I 

·be transmi t.ted. · ·Again, thi's ·feature . a.dvantageously allows. the .. 
. . . . ' . . 

mobile unit to "power do~" during the sys:t~mwide :a.n~ zonal 

CAW OFFICES . forw, ard intervals 2704 'and 27. 08 \lntil the a.p· pr_o, p' riate. time for .... 
FINNEGAN, HENDERSON· · 

FARABOW, GARRETT 
8 DUNNER . 
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•, 

receiving its batch information,.thereby conserving the battery 

~··· ~ 63 ... 
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power of the. mobile unit. T:Q.e remaining fields batch"'.i, 2720, 

batch j 2722, and batch k 2714 are the individual batches directed 

to the mobile units. 

It should be underst6od that different classes Qf mobile 

units can follqw different desirable batch protocols, dependingon 

the type of. service~ processing power, battery capacity, or other 

factors . 

. The individual batch protocol 2780 is shown in Fig. 27(C). 

The batch Header field 27°26 is ·similar. to the header ~ields 

discussed a.bove for Figs.· 27 (A) and· ( B_) • . The batch header 2?°26 

includes a list of particul~r-mobile units. to receive messages 

within th~ batch and includes timing offsets indicating when such. 

messages.will be.broadcast. Further, the batch header 2726 . . 
includes data· .. indicating .. a timin.g offset scheduling a reverse 

• ', ' ' • I 

channel·interVal in the system reverse interval, the zonal. reverse 
' ' 

interval, or the-reverse.contention interval, as appropriate. 

AgCl.in, this info~~t1on allows the mobile unit to extend its 

battery life because.cthe mobile unit need only power up at the 
• .1 . 0·. .• . 

appropriate time t.o.r~ceive or transmit.the·appropriate message. 
·.·.· '·· 

Further, it is preferred that the reverse channel timing offset 
. . . ' ' 

data be transmit~~d u~irig error correction codes to insu~e 
I • • ' 

' ' 
· accurate ~ece~p~ ther~of by the mobile unit; .Accurate receipt of. 

the reverse· channel timing· o_ff set data will prevent unwanted or · 

untimely.transmissions .by the mobile unit and·insure that a mobile 

unit maypr~perly·tra~smit a negative acknowledgment signal if it 

fail.s to properly receive an unencoded message. 
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" 

The lndi vi.duai. _ines·sage . i~te:i'.-val 27 32., includes the ind'i. vidual .· 
. . . 

_ message intended for a par~icular mobile upit c;n:: units·~ The ·· 
. . 

duration o~ each messageand number of "messages· within a batch may 

be v.aried by th~· ne'twork operations. centet· 60Q. and is traffic 

dependent.·· 

Each mobile ·unit with transmit capabi).i~Y' that has. receiv~d. a 

message in the i:rm,n~diately. prey-ious_ systemwide ·forward· int.erval 

2704 or the .zonal ·forward interval ·2708 will hav.e an appropriate.· .. · 

time slot for transmission scheduled in the systemwid19 response 

interval 210·~~ or the zo?a·1 ~everse interval-_ f710, .r~spectively. · ·. 
.. -

.Thetimirig ci~cuit in .the mobile ~~ansceiver uni;t determines the. 
' . 

assigned time slot for transmission. For example 1 if. the· mobile 

unit simply· intends ·to transmit an ackn9wledgment. sign~l, which. 

indicates that th19 :nlobile unit has properly '·received the .:.mes!=)age : . , -~- . . 

from the network, ~n 8 bit ptearnble followed by .. the addres's of 

that mobile unit need .only ·be transmitted and a 3· bit .. 
. ' 

acknowledgment. · . However; if a .. more extensive reply from the I, '•. 

mohile unit is required~ addition.?-1 data -could. pe transferred . 
~ " . 

during this time slot. In,. particular, long .. reverse ;rriessages· cpuld .. ·.· 

be scheduled in res"ponse to a request from the ~obfte· uni,t sent' 

durittg the con~entfon- interval 2712, as discu,ssed hE!J:'eafter. 
. " . . . .. ·: 

Due to the· iow power transmit capability oJ 'the mobile 

transceiver units, there is· an increased likelihood .. of data 
' . ' . ~ 

,+·,. 

transmission errors for :i:ep.ly signals. The ·extended Golay coqe_ 

·:,· 

-. . ·... . . . . . . 

.for error protection ·may be utilized for reverse chap.riel 'messages. 

from mobile transceiver µnits to the .network. 

( 
}.-:· 
c~·'· 

.-... 
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·, 

The systemwide response interval 27Q6·and the zonal reverse 

interval 2710 provide C:·omrnuni~ation capability from. the, mobile 

transcE!:i ver uni ts to the .network ( l.. e. the revers_e channel) . 

Still further, a preferred·enibodi,ment accommodates mobile 

terminals with extensive reverse message generation,c~pabilities 
,I . . 

(e~g., .a laptop' computer ~onnected to a radio·transceiver) by 

. allowin·g for contention messages that requee;t extended reverse 
. ' 

channel· time for. th~ transmission of a· long reverse message. The. 

reverse: content.ton interval 2712 is located after the z.onal 

rev~~se inte.rvai" 27.lQ and prc;:>yides for unsclied:uled· me.ssages' from 
.,,.. 

the mobile .. unitto .the network. For example, themobf1e 
. . . ' . 

. t;i:-anscei vel','.' ·tini;t coU:),.d send a. ~e~sage to,. the ~etwork during the 

rever~e contention interval 2712 indicating that the user rto 

longer wishes to receive messages, thereby· terminating service. 

Also;. the user c'ould trans~it'amessage to the networ){ during the 

reverse contention interval.2712 indicating that the user riow 

desires to reestablish s~rylces' ,and begin r·eceiving messages from 
... 

the network. Further'· a "registra-yion signal," which is discussed 

intra, could be transmitted dur_ing the· reverse contention interval 
. " 

2712. 

The reverse contention interval preferably utilizes a 

so-calle4· "siot.t,ed 'ALOHA" protocol,· which al:lows- 'the mobi.le unit 

to randomly select a predefined ti'me· slot withip.the coritention 

interval to tran·smit a message. A mobile station wanting· to 

transmit will first divid~ the contention.interval into' slots, . .. . . . .. , . . .. , .. . "· . .. ... r .. . . . . 
, preferably· 5. 33 ms in length,· and then· ch9ose ·ra_ndomly any of them . 

to start transmitting. ·The slotted ALOHA protocol. is preferred 

.. ;.., . 

. ·.~!~< 
. . / . 

. . ' 

.. 
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. ·pecause of the low likelihood of .data · "collisi~ris ·~ .( i .:e.> 2 ot more 

mobile units transmitting during the same time slot). 

I. Registration of the Mobile Unit 
. . - . . . . 

Because the network operations ¢enter. 600 sto.rcsis ·_the location 

of each mobile uriit. in the system l.n the- user databas'e(:2100, it is 

preferred that ea.ch mo}Jile transceiver unit have the cap~bility to 

''regil'!>ter" with the network operations center 600 by ~endin~ a. 

registration signal to a base receiver into the network to update 

the location data. 

The mobile transceiver unit; preferably registers by,simply 

transmitting its ~dentificatiori number to. a bas.e receiver, which 

forwards this data· and data representing the. loc~tion ·of· the base 
' . . ' 

receiyer to the· network· operations· center 60_0. 

The mobile ·t:r:ansceiver preferably regis,ters upon cros·$ing 
. ' 

zonal bou~daries.to alert the network operatiort centerthat the 

mobile transceiver .has left one zone and entered anothe.r. F.or 

·example, the mobile unit could receive .information from.the 

nearest base. transmitter identifying wh,ich zone. that base 

transmitter is assigned.to at the beginning· of each'com.munication 

cycle. Upon rec~ipt of such informatio·n from a base . transmitter 
' . . . . ... ' 

indicating that a· ne_arby base transmitter is· assigned to a new 

·zone, the mobile·transceiver then preferably transmits a 

registration signal. 

The mobile _.transceive·r unit may also transmit a registration· 

signal in other desirable instanc;es. For ·exampl·e, if the mobile 

transceiver unit has . moved away from the tr~n.smi ttel? c·overage. 

areas of the network for a period of time, the mobile transceiver 

. /. ( J 

f ,, .. V 
l? d) /1 

·•' \ 
- •. I 
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unit may preferably transmit a regfstration signal upon returning 

to a coverage area.. The display ahd storage logic 1508 of the 
~ .: ' 

.mobile: transceiver· unit preferably recognizes th~t the unit has 

left the cover~ge .a.rea 'of the network upon f~ilure to r~ceive data 
'·.·' 

from a -base transmitt7r in the 'network du~ing the cycle header 
I 

time inte:r:val 2702 ~ ·. for: example. The mobile .unit m(ly 'leave the 

coverage. area of a 'base, 'transmitter of th~ netw0,rk when ·the use:r; 
.... 

takes the unit out_,pf the co'untry, or enters the·basement of a 

: b.uilding, for examp.le .. 

'The mobile unit .may also preferably trqnsmit a registration .. 
.. ,:. 

signal when power :is res,tored to the mobile.un~t.after having 

pqwe~ removed, such as after being turned off by the .user. Of 
. . . . ' 

,· 

course, the power may be restored : to the u·ni t by replacing or 

recharging a deadbatt~ry, which may also causa transmission of a 

registra~~~n signal. 

Iri general, ·the network must balance the n'eed for frequent 

r~gistrations by the mobile t:ran.sceiver u'Iiits, and the desirable 
. . ' 

result of. accurateiy ktjowing ·the lo.cation of each mobile unit, 

thereby preventing the n~ed for probe signals, with.the 
. ' . ' ·. . . 

undesi:i::-able overhead costs of too frequent registration, which;, . . . . 

sacrifice·s data 'th-roughp':lt by utii'izing valuable transmit time·. 
. . . . 

In the preferred embodiment,· the centra.l comput~.r 2002 of .. the 
.. . ·". 

network operations: center 600 ¢an achieye,,.desi.rable per·formance .by 

impl.ementing one or more algorithms to evaluate the· need .for 

. registration by· a mobile unit·, and th~n appropri~_teiy controlling 

the registration p·e~fo.rmance of that mobi.i~ ·unit. If the central 

computer determines that registration of· a .:Parti:cul_ar mobile .unit 

- 68 -
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is useful, then the·mobile unit preferably should receive a 

message from the network t~ cause the mobile unit to:send 

registration signals ·at appropriate t.imes. Conversely, if the 

central computer determines th'at the registration· signals. from the_ 

mobile u11i t are. too frequent~y not useful, the mobile. ·u:ni t ·. 

·preferably should receive a message from the ·network to cause the 

mobile unit not to transmit registration sig-nals. 

To implement this feature, the mobile transceiver unit 

further preferably includes a: regii?tration flag (not·shown) in the 

display ~nd storage logic section isoa. If the registration flag 

i.s set, the display and storage logic section isoa causes the 

mobile transceiv~r to autonomou~ly. send ·a registr.ation sign~l to. 
~ ';. . . 

. . . . . .. · . . l 

the network op~J::'ations .. cente·r '.on a desired ba~~s. . If the 

registration f.lag· is. not set, the display and- storage logic 
. -

section .1508 prevents any registration signals from. being sent ... 

The· ·registration. flag may be s:et 'or removed upon comma~d from the 

network operations center.by transmission of an· approp~iate signal 

from a base tran.smitter near the, mobile unit. A variety of 
: !• 

algorithms·, possibly regarding individual. users or. groups of 
. . 

users, can be used to d~te'rmine whether. or not the registration 

flag should be set. It should be appreciated that .the present 
. . . . 

invention provides.two distinct ~lg'orithms for ifuplementing these 
. . 

registration concepts depending.' upon ·whether the registration flag . 
. . ~ .. 

" 

is set or not in the mobile· unit (i.e. the state of the ~obile 

unit). 

---··1 t·· 
IL/ 
I 
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. ·.· . 
.. ' 

(' 

Fig. 28(A) shows a flow chart describing a preferred method 

2800• for implementing t.he registration ccmcepts .pf' the._ present 
·'·· 

iri.verition wherein the; ~egistration feature.· <?f the J:tlObile unit is 

disabled. In step ·2802 ~ the network sends .a message to disabl~ · 

the registration feature .(Le. set the :regis.t·ration flag to z·ero) 

. Of the mobile unit to disable. the mobile. transceiver' S capapility 
. . ' . . . ..: .. . . ' . 

to ·tra:hsJl1it a. registration si9nal. As .can :be seen, step 2802 

· detepnines· ·the initial state for· the method set fort11. · in Fig.· 

28 (A)~ 

In step 280'4., . the network stores the· number· of p~obe'· signals 

sent .to' the mobile·; transceiver during a ff~'st:. per:i;oc:l:.,of .tirite, and 

the number of·mes~ages spccess;ully delivered to the' mobile 

transceiver by th.e. network during a secorid p~~iod of time.· 
'' 

Preferably, the first .and second time interval_s. are. identical . 

The traffic stati"stics database 2200 of the database. 2008 'is 

preferab.ly · USE;ld to' store th~ number of probe: signal_s and 

successfu.l messages for each fi,lObile unit~ As exp~a~ned 

. , .. ' 

· herei'nafter, t;.,hese two. s.tati,stics. from .the operatibn· of the 
(. ' 

network ci.re preferably \l.~ed to 'determine whether registrati.on by".· 

the mobile unit is· useful~ 
' ' 

·.·In step 2806, '~he stored.number of _pro~e'·:si:gr,ia~~ and number· 

of messages succes'sfully delivered· is process.ed .,to evaluate a 
: . . ... •' . . . . . . . . . ' 

"" 

lik~.llho(>d that ... a :probe si~nai:. :Wr11 be requi.reci _to ·9e set by the 
.··. . :-.- .. 

network to.locate the ·mobile unit to deilver: B: message:.·. The 
• • • • .!" • ••• ' • • 

pre·f erred embodiment .of·. the . invention. processes" th~ s·tored .. number 
. . . ·, '. . . . , 

of probe ~igrials; and messages i;u~cessfully d~livered 'iri a6'cordance 

with the method set forth in Fig. 29 (A) ... 

'·I /. - 70 ~ 
·' •.:. 

'. '• 

'I. 

~! • ' • 

:···· 

'· 
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"' 
Referring ~ow to Fig. 29(A)·, therein is shown.Ci series of 

' .. 
substeps which a're preferably perfori_ned during the imp~ementa~~on 

of the· p·rocessing ·step 2804 sho"Wn. i~ Fig. 28 (A). . Iri particular,. 

st.eps 2902 ·-and 29.04 are event .drive'.l'l and only proceed· to the next · 

step afteran input :has beeri received by the network. ·Step 2902 

determines ff.the network sent a probe signal .. to a lost mobile 

.transceiver unit. and if a reply to the·pro:t>e signal.was received' . : . 

by a·base receiver in the network. If this event ocdurs, a 

counter (not shown) is incremented by a value. P by the' centra) 

computer 2002 .· 

In. step 2904; if a message was success·fully delivered to. a · 

mobile transceiver, 'preterably fncluding an acknowledgmen~ signal. 
', ~. 

r{3turn from the.mobile transceiver to the network,· the counter 

(not' shown) in the central computer 2002 is decrem~nted by a _value 

D. 

After the.occurrence of either of the events tested for in·· 

s_tep 2902 or step 2904, the algorithm proceeds· to s"t:ep 2906 ... In 

Step 2906 I· if the.' CQUnter Value. iS greater than ·a. predetermined 
i 

value J; this indi.cates that. the 1$.kelihood that a probe ~ignal · 

will be_necessary to locate the mobile transceiver is greater than 
' ' 

a selected value. 

As can be· seen, the process of sub•te~s in Fig. 29(A) 

balances the. frequency of Pi;Obe s~gnals sent. to a particular unit. 

agains't the number of successfully delivered mess~g~s· to that 

unit. If the system'must send a large number of probesignc1ls, it 

would· be usefl,11 to enable the regj,.stration feature by setting the . . ,, ' . - . 

registration flag on that.mobile un.itto enable the-registration· 

WASHINGTON, OC 20005 ,.--···1_ . 

I 3 ~ .,,,.."' .,,, . -:- r l 
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feature. In contrast, if many messages .have .been successfu~ly 

de.livered without requiring a prob~ s.i,gnal, it is. unnecessary ~o 

enable the registration fe~tu+e by setting .the re,gis.tration flag. 
. . :, . ' ' 

. . . 

In step 2808; a message is. sent to the mobile unit to enable .. 

the mobile transceiver's capabil~ty to transmit_ a ~egistra.tion 

·si.gni=!l 0 if :the calculated' .likelihood in step" ·28-04 excee.d.s a 
.. ·: 

se°lect~d value. As can_ be seen,· step 280.8. prefer~bly-_·sets the 

registration flag inthe mopile transceiver unit'. · 
. . ' .. ,' ' . ' 

Fig. 28(B) shows a flow chart .describing 'a- .method: 28~0. for .. 
',• •. I. 

_implementing the registration concepts of. the ·p_rese~t inven~ion' 

where.in .the registration feature of the mobile uri:it is ena}Jled., 

In st~p 2812 I the r1et.work sends a: message ."to. enabl_e the ... 

registration feature (i.e.· set the registration flag t~ 1) of the 

mobile unit to enable the.~6bile transceiver's cap~bility to 

transmit ·a registration signal. A.s can be seeri, .step 2812 · 
.. ·~-. ' 

determines:· the· initial. state for the method set forth in Fig. 

28 ( B) • 

·' 

In step 2~14, ·the ·network stores the nwitber;·.o+ iegistrati611:. 

signals received by. the n.etwork during a first perioq of .time'.,- and 
. .. . .. '. .·: ' . . .. 

. . . . . . ' .. 

the number of messa.ges ·s\i'ccessfui1y· delivered: to. "the mobile 
. . . . ' . ~ . 

. transceiver .by the n~tw~rk during a second p~riod_ ·of° time. 

_Pre'ferably, the .first and ·second time intervals are: identical.~ 
•• > •• 

The traffic statistics database. 2290 of. the d.B:tabas~ 2008 is.'·. 

preferably used to- store the nulnber of registrati?n '.sig~~ls and 

successful messages for each mobile unit. As ~xpla,i:ned· 

hereinafter, these two statistics from "the· operat.i,on of the 

"· 

- 7'2 -
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network are preferably U.sl3d to determ~ne. whether the· registr.ation 

by the-mobile unit i~·.useful.. 

In step 2816 ~ the sto~ed number-. of regi~tratiori ·si_gnals a-rid 

number of message·s ~ucces·sfully q.ellvered. is processed, to evaluate 
't . .. • 

the likelihood that a registration.signal will:be· received.by.a 

base. receiv.er in the· network that will not be. used by the network 

to determine a set o·f base transmitters to be operated ·to transmit .. 

a message to the mobile transce;i,ver~ The prefer.red embodiment of ·, 

the invention processes .the stored number· of registration signals·· 
I 

received and number of messagessw::cessfully delivered-in 
. ' . . . . . . 

accordance .with ·the .method set forth in ~ig. 29 ( B) .. 

Referring now to Fig. 29 ( B), therein is sho.~ a series of 

E!Up~teps which are preferably performed during the_ implementation 
., . '·.' 

o'f the pr6c.essing step· .2814 s.hoWn in Fig. 28(B). .In particular,.·· 

$teps 2912 a_nd 2914. are event driven and orily proceed: to the next 

step after. an·· input: has· been recei. ved by. tl1,e . network. Step 2912 

dete.rJllines if a ;registratio.n sign~l was rece.i.ved by ~ base 

re'ce.lver in the . n·etwork.. If so I a counter (no_t sho~) ·in the 

central computer .2002 is· incremented by'a·v:alue A. 
" ' 

-.· In ··step 2914, if a message was successfu~ly delivered to a. 

mobile t,ransceiver, preferably ~ncluding an acknowledgment signal 
/" . 

return. from the mobile transceiver· to the system, the• counter (not 
' •, .,> I ,' • 

shown) in the ce11tral·co.1nputer 2002 is decremented by a value M. 

':t't should be under.stood that. the counter referred. to with 

regard to steps ·29!2. and 291~ is different then the counter 
. ' . . '' 

referred to with regarc:i' to steps' 2902 and 290~ since 'each counter 

is only necessary when the registration feature is enal:)led or 

- 73 -

... . , .. 

·- ... 

:.•', 

Microsoft Ex. 1010 
Page 76 of 145



1 

5 

10 

·:· .. '. •, 

disabled in the mobile transceiver. However; the same physical Qr 

logical devic.e may be used, to 'implement both counte~s. 

Afte~ the occurrence _of_. either events in th~ step 2912 or 
\ .'' 

step 2914, the algorithm' proce.eds to step 29i6. Iri. ~tep 2916, the 
' 

. proi:;ess c:leterinines. if the. counter value is· greater than' a 
. . 

predetermined value T. The value of T can be varied to meet the 

needs of a particular network~ When the .counter ·value excee·as· .. '1' 1 . 

it is indicated that the _likelihood that a registration signal · : 

from that mob~le unit wi.11 not be used by the network 't~ determine 

a ne:w: set of base transmitters, and therefore the registration 

status for that-mol;>ile unit needs to be changed to disable the 

" ·registration feature. 
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'·• 

In other words,· the process in Fig. · 2 9 ( B) balances the 

.·frequency of registra.tion ·'signals sent· by a particular· unit 

against the number of s·uccessfully delivered messages to that 
•'. 

unit. · As can: be seen, if the · i:nol;lile unit sends· a ia"rge number . of 
. . . . ' 

registration 's~gnals withou-t the system rising these registration. 

signals, it ~ould'be useful to have the registration feature on 

that m6biie ·_unit disabled .. · In contrast, if many messages have .. 

been successfully delivered without to9 many regis~ration signals 

being ·se~t by the mobile unit, lt is unnecessary for the 

registration feature to be· disabled. 

In step 2818, a message is sent to the mobile unit to disal>le 
... 

the mo:Qile transceiver's ·capability to transmit a registration 

signal if the _calculated likelihood in _step 2814 exceeds a 

'selected value. As ·can be seen;· step 2818 .may preferably remove 

the registration flag in the mobile transceiver unit. 
'. 
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. ' ... 

. . 

.··' ·, 

. '; .. 

·Of course, it·should be understood that the variables P, D, 
. . •·.·. 

and. J used in. Fi,g~ .. 29 (A),. and. the variables A, M, and T· us~d in 
. . '·: 

Fig. 29(B) can be 'adjusted .as desired to enhance system 
.. : r.' • 

performance, as will. ;be '.apparent :t.o one of ord:i,nary sk.ill in the 
.' " 

art. The counters. can be. implemented.with so~called. ".ref:lective 

boundaries" so that if a counter ..• reaches a miri_l,.mum value (e.g., 

. z'er.O) I i:t Will. COntinUOUSly rese.t to that minimum value When 

·. ,··. ' 
furth~r dec·remented. 

rt will be apparent to ,those skilled in the art t})a't various 

modif;i.cations and variatiqns' can' be made. in th~ syste~~· .and 

methods of. the present inventi.on without departing :fi:om the scope 
'· 

or spirit. o.f the · i·f1:vention. 
. . 

b,ther. einb6dimerits .of ·.the invention will be .apparent to those 

skil.led · in .. the art from consideration of the specifi~ation. and 

practice of the invention disclosed hei::ein. It.is·intended that 
. ' 

the ·specifi,cation and examples be .co:p.sidered ·as ·exE;!mplary oniy, 

with a true scop.e and spirit of the invention being indicated by. 

the fo~.lowing"claims. 
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WHAT IS CLAIMED IS: 

1. A method for information transmissio~ by' ·a plurality of J 
transmi:tters to provide broad communication capabiii ty ~ver a 

region ot space, the" information transmissiori .. occlirrirtg during.at 

least both a first time period and a sec'Cmd time- period and the 

~lurality of t~an~mitter~ ~eing divide~ lnto:a~ least a first and 

Se.COnd, Set Of tr~nsmi tterS I. the m~thOd COil\'prisi.ng the Steps Of:. 
' I ', 

(a) generating a system information signal, -which includes 
. /It 

·a plurality of blocks of information; 

· (b) transmitting the system informatiori signal to the 

plurality of transmitters; 

(c) tr~ri~mitting by.the first and second ~et~ of transmitteis 

a first block of information in simulcast.dur~ng thE? first time 

period; 

(d) transmitting by the first set of transmitters a. second 

.block of info~mation during ·the second time period;" and 

(e) _t~ansmitting by the sec~md s~t ·of transmitters a third 

block of information during the second time period. 
I. 

. ... 

'· 

.. 

:I, 
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l-202·406-4000 

'': 

I 
A method of Cortununicat'ing_messages between a_plurality of 

base transmitters arid ~obile r~ceivers within a ~~gion of space 

divided into a p~urality of zones with each zqne having at least 

one base transmi.tter assigned thereto' the c"6mmuniqat;ion method 
.. 

comprising the steps· of: 
. \ 

. . . 

(a) transmitting substaritiallysimultaneously. a first 

·information signal and~- E?econd information signal.to cominunicate 

messages to the mobile receivers', ti.he first. information signal 
' . . ' 

. . ' ' . . . 
being transmitted in simulcast by a.first set of base transinitter~ 

assigned to ~ first z6rie, and the second inform~tio~·signal being 
·· .. 

transmi.tted in simulcast by. a~.'ei'econd set of base transmitters 

assigned to a.second- zone; 

( b) dynamically reassigning one or more .of·. the base 

transmitters in the' firs.ti set. of base. transmit;.ter' a~si9ned to the 

first zon~ to the-~e~cind~~~t of ~as~ trans~itters, assi~n~d-to th~ 
.. 

second zone as a' function of the messages to .be· communicated·. in. ~n 

area; the~eby creating an updated' first set ·bf bas,~ transm,itters· 

and an updated _second set of base .. transmitters; and·. 
. ~. 

(c) transmitting substantialty simultaneously a thi.rd 

information signal and .a f~urth informatl.on si.gnal, the third. 

information.signal· being transmitted in simulcast by the updated 
' - '1 

first set 6f base transmitters; arid the fourth, information signal 

being transmitted in_ simutcast by the updated se9ond sE!t of. base 

transmitters-· to 'communicate _additional messages to ·i;;c:Hd mobile.· 

receivers~ 
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·.' 

. I 
A ~ti:.9.~rr.ier simulcast· tr~nsmission .system. for· · ·.~')····.2. 

/ . transmi ttin,9. iil a d~sired frequen~y band a' mess.age in an 

LAW OF'F'ICES 

INNEGAN. HENDERSON 
FAR.ABOW, GARRETT 

s DuNNER 
1300 I STREET; N W. 

WASHINGT?~• DC 20005 

I ·202 ·408 · 4000. 

' ' 

information signal; the system comprising: 

first. transmitte.r means for.~ trans~itting ·· inf orma ti on 

signal by gene:rat,ing a fir.st plu:taliJ:y o' cartier. signals within . . . . . . ' . : .. 

'the desired frequ~;ricy ba~d and by "aulating.,the f~'rst.,·plurality' 
.. ' . . ,, ';_,/'(' . ' . '• . 

of carrier signals· to convey. jilie. in'f ormation signal; and 
.//~. . . . . . 

'second ti:arism~tter~/~ans,' spatially separated from the' first' 

transmitter, ·for t:t~;itt.i,ng the -information.signal :l-n simulcast 

with the f·irst/~smi tter by g~ne17ating a: sec~nd plurality of 

;carrier sj,-g~~at ~ubst:antially the same frequencies as.the first 
/ ' 

phirc;J.fty.· of carrier signals and by modulating. the.· second 

ru;~li.ty of carri.er signals to convey the informati~:m signal. 

. ~ ... 
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/ 
3. A communicat,i.bn method. ,implemented in a computer control!¥ · 

communication network for ·locating a mobile· transceiver with·/ a . · 

region of space, the region of space being di~ided into a 
\· 

'plurality of zones with each zone serviced. base 

transmitter and at least one base receiver, the ne 

data. corresponding to a zone where the mobile t a:nsceiver was last 

known to be located, the communication comprising the steps 

of: 

a base transmitter (a) t~ansmittin~ a message aignal 

servicing a zone where the. mobil~ t was last known to be . 

located.; 

. . 

base tran:smi t:ters servicing .plural· ty of zones .if the mobile 

transceiver does not indi f the message signal: from 

the base·transmitter; · 

(c)·receiving regional 1 by the .mobile 
·' ., 

transceiver;·· 

(d) transm· ting an acknowledgment signal by the mobile 

transceiver response to. the received regionalpz::obe signal;. 

eiving .the acknowledgment signal from the. mobile· 

by a base :J:'.eCeiver;·and 

updating the .data to reflect the zone of the. base 

that received the acknmdedgment signal as the last known 

of the mobile transceiver. 
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• ... 

/ . 

5. A mobile transcei~er un~t for transmitting messages to 

rec~).vlng messages' fr.om a network 9omprJ_sing: 

input means for ~llo.wirig the.user to input a 
. 1., 

·the unit· . . I 
. ··. 

to 

transmitter means 

.·il)..c1.uding ·th~' user message from .. th . . . 

receiver means for recei. 

. message<.from: the 'ne~work. 

signal 

obile unit to the network; 

frequency· sigp.als having a 

at least one tyi;>e of 

e 1,ec.tromagnetic to the:tnob:lle unit and 

the 

sign.al detector means to--- the 

smitter means; ·fbr disabling the.transmitter means upon 

d$tection of the, ·4?lectromagneti~· ·signal, thereby prev~n.ting 

unwanted radio frequency transmission. 

"·.· 
. ' 

/. 

- 80 -

.~ . 

.. :. 

.·,. 

Microsoft Ex. 1010 
Page 83 of 145



LAW OF"F'ICES 

:.INNEGAN, HENDERSON 
fARABOW, GARRETT 

S DUNNER 
1300 I STREET, N, W, 

WASHINGTON, OC 2000~ 

1-202 ·408- 4000 

·,. 

· .. 
6. A communication. 'method for controlling. a mobile tr.arisceive ;r 

• ,1. 

which may communicate with a .communication ·network control le. by a 

computer; the network including a plurality of ba~e tran 

for transmitting messages 'from the network to· ·the mob' ,.e 

. transceiver and base receivers for rece·iving messa 
I ..... . 

mobile transceiver, ·the mobile. transceiver. bein 

the 

sending a registration signal to be received· y a J;}aSE:l recei~~r in 

the network .to identify the:i mobile trai:isce · ver'·s·. ;loc::~~ion and the 

plurality of ba.se transini:tters in tl:le 

send.Lng a pro·be signal to the· mobil.e .. 

~obile. transceiver to transmit a si· 

capable of . 

c:::ause the 

base receiver to 

identify. its lo.c~tion, the ·method the· step~_.of:. 

(a) ·sending a· mes sage from he network, to -·the mdbi le 

transceiver ·to disabie.the mo capability to 

transmit 

'( b) 

to the ~obile transceiv 

· sent by. the network 

st period of time and -the.·· 
. ; 

number 

transceiver by the c_ ~d·. p~riod of time; 

storecf numb~·r. of probe . by the comput 

signals and >mun er of ·messages successfully delivered to evaluate. 
. . . . . ! 

a likelihood. signal will be requi:i::.ed .. to be sent by .·. 

-mobile unit, t.o deliver" a. message; and·. 

ending a· message to the. mobile tinit·to enable the mobile 

the 

.. . . 
. transc iver' s capability to t:r;ansmit a registrat.ion signal if the 

1ikelihood exceeds a selected value~ 

... 
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........ 

7. A communication method for co11trolling a mobile trarisceiv~" 

which may communicate with a communication netw~rk controlle 

computer, the network including ·a J;?lurali ty· o~ base. 

for tran~mitting messages· to. the. mobile.· trariscefver 

receivers fo~ receiving messages from the mopiie 
. . 

mobile tr~nscei ver being_ 'capable o( send~ng a re 
the 

to be receiv.ed by ·a. base receiver in the netw .rlc to identify the. 

received I .. mobile ·transce~ver' s 1oca_tion, the networ 

registration signals to determine base ·transmitters to· be 

operated to transmit a message to transceiver, the 
. . ~ 

method comprising the steps. of;: ·. 
·.·' 

(a) sending a.message fro network .to the mopile 

transceiver to .enable the ·mo ile transceiver's capapility to 

transmit a registration 

(b) storing the. signals from th~ 

mobile t~ansceiver ·a ffr_st. period of time· . 

and the.number th.e mobile . 

. transceiver by · of time; 

of regis~ration signals.and 
;. . .. 

ntimber 

that 

essages success.fully delivered to evaluate a lik~lihood 

gist.ration s'ignai" from said\; mobile µnit will not qe used 

network to det~rmine' a set of base. transmi t~ers'; . ~nd : . . 
... · ·•. 

( d) s·ending· a: message .to the. mobile unit ·to disabl'e. the 
... ,· 

.~ I >, 

transceiver's capability.to t_ranf!mit'a registration signal.·. 

tne likelihood exceeds a selected va.lue. 
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1..AW 0F'F'1CES 

FINNEGAN, HENDERSON 
• fARABOW, GARRETT 

8 DUNNER 
1300 1 STAE.E:T, N. W. 

WASHINGTON, DC 20005 

1-202·406-4000 

,. 

O Tf lJ'T5, 01 <2 
. ABSTRACT OF THE DIS'CLOS.URE . · , · .(1-r<""~·· 

A two-way c.ommunication system ~or c~1'.fillunicat0'etween a . 

system netwo'rk and a mobile unit. The system network<includes a 
. ' . . 

plura1ity of base transmitters.and base receivers included· in the. 

network. The base transmitters are. divided into zonal assignments . . 

and broadcast in simulcast -u~·ing multi-carrier modulatiGn 
. :,. ' 

techniques. The ~ystem network controls the base transmitters to 

broadcast in.simulcast during.bbth' syst~mwide and zonal tlme 
. . . 
. . .· 

intervals.· The system n_etwor_k ,,dynamically alters: :zone boundaries ·· 

to maximize inform~tion thro'ughput.· The preferred mobile unit 

incll,ldes. a noise detector c.i,rcui t to prevent unwanted 
. . . 

transmiss:ions; The· system network further prevides .an adaptive 
' .. ,: .·• . . · .. ·.· ):'.. . . 

registratiori feature for mobile uni ts which' controls the 

registration operations by-:·~h~ mobile units td maximize 

information throughput. 

,. 

. f 
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.. 

Fi<j. h <J (A) 

... ·-. ·~ 

/ 

I 

~ 

~~o.:a... 

iO'/ ?. ' 

~~Oh 

-~to~ 

< 

Send a message to enable the 'l~/ ~ 1.8;0 · 

· registration feature. --- / 

Store the number of registration 
signals Jeceived and a number · 

. of ~e~~ages successfully_ . 
1
_ u 

delivered · · . V "Sh 

Process the stored number of 
registration sigruils and . 
number: of messages 
succesfµlly delivered to 
evaluate a likelihood· that a 

· registration signal .will b.e 
receive~ by a base receiver iri 
the. netW~rk that will not be 
. used by the. network to 
determine a set of base . 

. ttansmitters to be operated to 
transmit a message to the 
niobil_e transceiver 

. ... 

vi 'di/, 

c::p 
--send a ·message to the mobile . 
.unit t~-__disapte.·thi:..mobile 

/'.~'dig. __, -<-, 

. ·trartsc·eiver's · c~pability . to 
transmit ·a registration signal if· 
the lik.elihood exceeds a 
selected value 

·. Fi~- 1~(B) ... ·· 
. . . . •' 

:.-

.. '·e.o 
9'J 
·Ci). 
ct:J· ......... 
O'J., 

.· 

.. '--
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; 

<~ 
~~~:\ 

~ :..~ 

-· 

?--qo~ 

Was a probe 
sig,nal sent 
with a 
successful 

: reply? If yes, 
incnament 
count by p 

... '?-~{) q 

Was.a 
message_ 
successfully 
delivered to a 
mobile 

·transceiver? If 
-yes, 
decrement 
counter by b 

Is the count~r.'value.-greater
than. J? If yes, the likelihood 
tha' a· probe siQnal. will, be 
necessary to locate.· the mobile 
~ransceiver is greater .th£in a 
s~lected value 

r;. ;J .. 'f (,,) 

·,. 

?--'i I?-
?--.q ;q 

Was a 
registration 
signal 

. received? · If 
yes, increment 
count.by A . 

.Was a 
message 
~uccessfully 
delivered to' a 
niobHe. 
transceiver? If 

.. yes, 
. decrement · ·· 
counter by M 

Is the counter _value· greater 
than· T1 If yes, the likelihood 

. that a' registration signal' will be 
re9eived by. a base receiv•r ·in 
th~ network ·th~t. will riot be 
used- by the netWork to 

. determine a set of base. 
transmitters tc;> l;>e oper~ted to 
transmit a 111essage to ttte · 
mobile •transceive~ is. greater 
than a selected value·. 

Fi' '). "! {B) 

~"Jib 

c:= 
~- :·. 

. CD 
. ...:] . 

~-

tO 
~-
00 

·.:.. 
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