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Technical Field
The present invention relates generally to data
communications systems and more particularly relates to a
20 method and apparatus for communicating data via a cellular
network control channel of a cellular mobile radiotelephone
system.

Background of the Invention

25 In recent years, the communications industry has
shown a growing interest in various types of wireless
communications systems for communicating voice and/or data
between numerous remote sites and a central location. It is well
recognized that the use of a dedicated telephone facility for a

30 conventional telephone system is not a convenient or economical
option for all communications applications. For example,
individuals who must be away from their base of operations have



option for all comrunications applications. For exanple,

I ndi vi dual s who nust be away fromtheir base of operations have WO
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2 a need to conveniently and efficiently communicate with their
base. Likew sewoﬁg}g“gpny i ndustrial applications, a central gatasemos01s
collection site has a need for acquiring information froma

variety of renotely |ocated nonitoring devices that collect data 5
about the operation or performance of equi pnent. To overcone t he

limtations of the conventional telephone sygtem a two-way
W reless communications link is often necessary to permt a

response to a comruni cat | | Ni L 0, her ol o lon.. | . .

an attenpt to solve th% r}c?% b#d;ﬁlbg?é@ggg& yﬁﬁggflg‘ggb'&né@?‘g“’&ﬁa& w1thl(§he1r
initial communication, baste Lakemisey formanys ndustrialr applications escentral data
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radi ot el ephones, and pagi. . e s . cqonvent | ona
radi o conmuni cations sgg‘bé& ﬁéi@xﬁg&:ly located mgggtgnggaqefjgﬁeﬁ p&iﬁs‘&‘gp% ata
located at a site for abourtheiaperadon or performansefaeguipmentn Ta ovetcorhe
transceivers typical | yiHeOhifions ofeieCédifventional -telephé.&%%géni‘,oa{ Ppal\»ﬁf or
t rucki ng di spat chi ng Sés%ﬁms, §r t re tel. K is of equl phent 'sites [frat
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station transceiver. Isponseatd 8 communicatiopoinitiaied=fronnancther éocatiore In
usef ul for conducting an atteRfbt ROGBNG ﬁﬁtpﬁb‘leﬂebf‘?ﬁﬁp?ﬁﬂgta ?ésjicﬁ'{%ﬁ%’ asuch
as within the . . ndaries of a Lown or Ccity, aa ve K
frequency (VHF) 10 1n18§1tJ galingl‘lfl}lﬁﬁt.lon, Ehe md(\)lstry has offered’ mlgégdyﬂe ess
conventional radio concemmunicationssystems, including twe-wayfradiosr mobile

speci al i zed communi cat t{¥iGtefiphlones dnd Pagihy Sy steins. 25 radios are not
wi dely accepted for general pL}{%oserﬁag1 . conmuni.cations. The use of

two-way radios is generally 0“"3'_?%%&?8{? FOMPRRIEARERS, Fysten uses a
Communi cat i ons Commi ssbase §tation sransceiver located at a site for favorable radio

15 propagation and a set of transceivers typically located in vehicles,
such as for police or trucking dispatching systems, or at remote
equipment sites that communicate data in response to a command
signal from the base station transceiver. Most radio
communications systems are useful for conducting

20 communications between short distances, such as within the
boundaries of a town or city, via a very high frequency (VHF)
radio link.

" Although conventional radio communications systems
are useful for specialized communications applications, two-way

25 radios are not widely accepted for general purpose
communications. The use of two-way radios is generally
regulated by the Federal Communications Commission (FCC) and
the allocated frequency spectrum is relatively limited.
Furthermore, the quality of communications is subject to the

30 propagation conditic- 15 between communications sites. Two-way
radio equipment is generally large and heavy and, as a result, is
unlikely to be carried by a user at all times or to be installed in
small or existing equipment.

Another form of two-way communications is a

35 cellular mobile radiotelephone (CMR) system, which is connected




the allocated frequency spectrumis relatively limted.

Furthernore, the quality of conmunications is subject to the 30
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services. 15 CMR system can supply two-way communications for an array of
cells, thereby supplying communications for a much wider area
than conventional two-way radios.
Conventional radiotelephones generally offer both
voice and data communications capabilities and, accordingly, the

20 radiotelephone service is generally supplied at a cost that is
commensurate with the combined voice and data services.
Nevertheless, this combination of both voice and data
communications may exceed a user’s requirement for
communicating by only voice or data. In addition, real-time

25 voice or data communications is not always desirable by a user
who wishes only to receive a message without having a current
activity disturbed. Similar to two-way radios, the frequency
spectrum for the CMR system radio channels, particularly voice
channels, is a limited resource.

30 Paging systems include pagers, which are miniature
receivers, and at least one paging terminal having a transmitter
that covers a selected geographic area containing numerous
pagers. A pager is generally tuned to a particular tone or data
bit-modulated radio frequency that is shared with many other

35 pagers. A particular sequence of tones or data bits is used as an



Nevert hel ess, this combi nati on of both voi ce and data

comuni cations may exceed a user’'s requirenent for conmuni cati ng
by only voice or data. In addition, real-time 25 voice or data
comuni cations is not always desirable by a user who wi shes only
to receive a wi t hout having a current acti r bed.
Simlar to tﬁ@g@’q’?ﬁm os, the frequency spectrum ?o’%m?ﬁ}gﬁly
systemradi o channels, particularly voice channels, is alimted
resource. 30 _ Pagi ng systens include pagers, which are
m ni ature recei vers, and at |east déne paging terminal having a
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{Oﬁrt i gul ar dseqtjenceﬁt ﬁcmmwcatedauauhelmmwrlte thepagesi Deapeatding npon
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termnal froma tel epﬁ%hne gigir# Je?zd&eﬁ{h g%%% oé]ﬁgpwigﬁ oy recelge a

communi cated via the t VaICERRH ptatlgegqﬂg Jowing, ﬁ“e‘t alone may ¢
Cogplt exity of t]tleI Ioages;.mpllyanﬁmtmg) the/ user thagla elvasemde and a prearranged or
a data message fol | ow t -whip!

i ndicate to the user tﬁ.&u&ﬂ call{w be keie o aﬁ&t’ forms a one-wayP’y

was made an egng

action shoul d be t dkenMePFRRING SySICIR becanse F'i)?j e party, jnitiating
messagi ng system becautle pageldoskmuw ifdheipagehhasactually heenaraceiyed by the
the page to know if thﬁd&ﬁﬁ@e&‘ﬁﬁg&m ual ly been recel ved by t he
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addr essed pager. on e feceive
the conventi onal one- vk9 rﬁ%ﬁ"ﬁgt%fs “'r‘??év FoPV ?b‘?'lagl ly
must find an 15 oneawvaylpaging system,othel pagﬂcbpmmm musat

tel ephone call to 15 gayailable conventional telephone and initiate a telephone call to

the party that initiated the page. Alternatively, the paged party

can place a responsive call by use of a mobile radiotelephone, if

available. In recognition of this problem of separate pager and

radiotelephone devices, U.S. Patent No. 5,148,473 describes a

20 pager and radiotelephone apparatus having the combination of a

radio pager section and a cellular radiotelephone section. To

answer a page, the user simply places a call via the CMR system.

The pager also allows the user to screen incoming call to

determine which of the received messages to return, thereby

25 eliminating the CMR system service costs associated with

unwanted calls. However, any acknowledgment of a received

page by this apparatus requires use of the relatively limited
spectrum for voice channels of the CMR system.

Paging systems having two-way communications

30 capability for receiving a page and transmitting an acknowledge

receipt of a page are also known. One such system enables a

pager having acknowledgment capability to immediately

communicate a response to the calling party after receiving the

initial page contact. The response may be a voice, numeric, or

35 alphanumeric message informing the originator of the page



the party that initiated the page. Alternatively, the paged party

can place a responsive call by use of a nobile radiotel ephone, if

avai l able. In recognition of this problem of separate pager and

radi ot el ephone devices, U S. Patent No. 5, 148,473 describes a 20
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radi o pager section and a cellul ar radiotel ephone section. To

answer a page, the user sinply places a call via the CVR system

The pager also allows the user to screen incoming call to

det erm ne which of the received nessages to reéturn, thereby 25
elimnating the CVR system servi ce costs associ at ed wth
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spectrum for voi ce chanpage, and: maychyt tier a reply to the received message.
Pagi ng systems having t vii¥gia Oiﬁltﬂbvﬁl%ﬂgﬁﬂﬁlt system%bnéi‘ﬁnslbihbhidésfQrsmgle

receiving a page and trans an acknow e recei

page are al so known. On&® g{%ﬁigﬂ & nre?%Kfﬁr g%%rtam geograpgécég;eahgm Rge or
acknow edgnent capabbl i myore @& cmdedg;nent system cmmwnrsalferareesmnge
to the calling party af Ta%knéméﬂgfhé}ﬁ digfials from thep i t"ﬂxe Béﬁﬁo E&gﬁé

The response nay be a voice
P y ecirE meNt messages to

inform ng the origi nat oSYSEM ﬁ%peb%%fé ‘can commw%ql
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communi cation that the ??er 4 f‘"@c‘kniﬂﬂ@ﬁ ﬁfeﬂk bystéﬂi:%déﬁl‘:r@)istahﬁmcnon of e

page, and may further o re e|v
page acknow edgment 18y s{RARSHY ﬁﬁgpﬁze}' L gogfq%enstatgansnmtee @ch(;qtted
transmtter covering a oithaachgebdhepugerar e'EhartdaImmttnr power of pagers is

acknow edgnent system rg%ﬁﬁ?lﬁ‘ QOWrty&ﬁéﬁ!l{'!égs than one wa&krwyea tthe

signals fromthe pagers

conmuni cat e acknow edgn&fig® %’g‘s&gggﬁ%ﬁgm ity of ﬂ?%@a@&ﬁs‘?rﬁint{“?%ﬁﬁ ?%Ctan
via either a wire or w meingsdz¢ ith& sizéhof the battery fompowesing the) teanstgttent

systemreceivers is 3 fguehl papifif ddkdowledgment systems are most useful for local
area “on-site” communications systems in view of the power
limitations of the transmitters associated with the pagers.
Present paging acknowledgment systems require a
large capital investment for the purchase and installation of

20 equipment to implement a two-way communications system that
covers a wide communications area because the number of
acknowledgment receivers (and transmitters) in a paging
acknowledgment system is a function of the limited transmitting
power of the transmitter associated with each of the pagers.

25 Although the paging industry is interested in supplying a page
acknowledgment to subscribers of paging services, the cost of
implementing the paging acknowledgment system has discouraged
many service providers from installing such paging
acknowledgment systems.

30 Accordingly, there is a need to overcome the
limitations of the prior art by adapting an existing
communications network to communicate data between a central
location and numerous remote sites. There is a further need to
adapt an existing communications network to deliver the

35 acknowledgment of a message. This new use of an existing



10 transmtting power of the acknowl edgnent transmtter associ ated
w th each of the pagers. The transmtter power of pagers is
generally low, typically |less than one watt, based upon the

requi renent for portability of the pager and the necessity to

mni m ze the '63%5’%3 he battery for powering the transmtteporicornks .

Such pagi ng ackno gnent systens are nost useful for | ocal rea
“on-site" conmunications systenms in view of the power limtations
of the transmitters associated with the pagers.
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I nvestnent for the purchase and installation of 20 equi pnent to
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prior art by adapting an existing conmuni cations network to

communi cate data betwe anﬁ,mgt bf!the Invention! 0Cati on and nunerous renote
sites. There is a further nee

t .. adapt an existin
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PCT/ US97/ 04915 communicating data via a cellular netwérk control channel of a
comuni cati ons system ﬁlﬁdyélilave ,@ﬂ? ni mmnil act resent

oat i - COmm service suppliers, i lﬁ a
communi cations carried st i ppligss, inglpding
adapts the existing arcompanyuredated to tierRassigneenafrthis application, BellSouth

15 Mobility, have already installed the necessary equipment to
support nationwide communications via CMR networks. The
inventors have recognized that the CMR system is an existing
communications architecture which can be adapted in a novel
manner to supply either one or two-way data communications

20 with minimal impact upon the well known voice communications
offered by the cellular mobile radiotelephone network. The
present invention takes advantage of this installed base of
communication equipment by using the control channel of the
CMR system for data communications between a central location

25 and numerous remote sites. In this manner, the present invention
conserves the valuable frequency spectrum allocated for the voice
channels that support normal telephone conversations on the CMR
system.

Briefly described, the present invention is a data

30 message system for communicating data collected from remote
data sources. The data message system includes sets of data
reporting devices, at least one mobile switching center (MSC) of a
CMR system, and a data collection system connected to the MSC.
Each data reporting device includes a monitor and a cellular

35 communications device. The monitor, which is connected to a



efficient and cost-effective manner to support data 5 communi cati ons

via the CVR system including the collection and reporting of data
recorded at renote sites and the acknow edgnent of a page nessage.
Summary of the Invention 10 The present invention sol ves
the problens of W& eaas prior art by providing an appar atpcrnes9tesdst hod
for comuni cating data via a cellular network control channel of a
CVR system Tel econmruni cati ons service suppliers, including a

conpany related to the assignee of this application, Bell South 15
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o eanhed Pa%e X data. The MSE pecanes datn idsoagrin o 6ol ler Devers,
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15 The data collection system also can transmit the
stored data message to a data processing system via a second
communications link. The data processing system, which also
operates to store and/or process the contents of the data message,
is typically located at a site remote from the data collection

20 system. This permits processing of selected data at a central
location that is more convenient for the user, rather than
conducting such operations at the location for the data collection
system. Although the data collection system and the data
processing system are typically located at separate sites, the

25 operations of the data collection and the data processing system
also can be combined or otherwise integrated by installing those
systems at the same physical location.

By use of the present invention, selected data
acquired from various remote sites can be communicated to a

30 single location. The data sources typically include utility meters,
community antenna television (CATV) pay-per-view (PPV)
terminals, vending equipment, and security alarm systems. The
selected data describes certain parameters of operation or
performance by each of the data sources. For example, if the

35 data source is an electrical utility meter located proximate to the




7 renote data source, nonitors the operation of the renote data
source to obtain selected data. The cellular comruni cati ons

device is connected to a correspondi ng nonitor and, in response

to selected data, transmts a data message containing the sel ected 5

data. The MSC data nessages via a cellular network

control channefv(a(;?b%ﬁﬁi CWR syst emgf romthe cellular PCTIUSIT0491S
comuni cati ons devi ces operating within coverage areas of the CVR
system In turn, the MSC sends the data nessages to the dat a
collection systemvia a first communications8ink. The data 10

collection system which is connected to a nenory storage devi ce,

stores each data nessa f G es the stored dat

messages. The data co?&gc B%Qiéfg‘?@hrhl a@ﬁ@gtcagacfbgam param&ers such as
comuni cations that ar the @qwen demand: forca/cemtainl timer interval, recordest eluydar d
41 (1S-41) or any ot heindiﬁfﬂo'boﬂh%feﬂei@rﬂiepﬁ &thnd comnillﬁucatél ge%

The data coll ection syste{p Q cg %a&gﬂg store a
message to a data proc&99 RGCE%"P of the, &8 &" communi cat i ons
link. The data procgssing systenMongipatienlady described, the enenicer im:ludctra
and/ or process the contagidep!for"ecdplimg tRE Alected data during hYNesd bie

| ocat ed at asHerermte(Leom.th { at a Coéieﬁl rd th

permts processing of DEFASICIIAING tgngtpegx gdreco er can @a eo???‘ﬁ&fi is
more conveni ent for thdataartimeatageindicating the relativectimeufor the stact of the
XF?Lgb'gﬁntshgt d;{]: ! Oca iéﬂbt&ﬂﬁlﬂé?ﬁni‘ﬁé d. ecf‘hé"inse of the tlméyt%? ?brmxts
system are typi cal ﬁ@ %6‘05‘%/0‘15@5 &?@3‘) specific tima; [{’?fﬁgy éts?'gﬁggof
the data collection anpm@eessmgtdtbc@o&c«stedgiﬁqﬂtehterdate al so can be

conbi ned or otherw se integrat edrhy cellala! tdmehiniOftfons dev1ce wlﬁlﬁﬁt@dﬁ‘sbet
t he sane physical |ocatio pr esent

i nvention, selected dapgp?emented as 3.eallylag r?‘?‘&’ﬁ‘%&?‘?%i“\"@?ﬂt"@“s?%%’“&‘én
be communicated to a the seectedidasa ¢o the MSGrin ardatactype fonnatvia themonstaly

' 20| Ugf \‘jlt Iel/vl E%P\%Etﬁrschannel of theigMSRnk éteﬁhﬂt %glécﬁie%ﬁés! Qﬁe(lﬁéTyf the
By systenms. he  frequency Spekefiin dssociapa ek B VBIER, chapingL SERHE MR o
operation or systenv rangh @y oirds eamfa;’mg tveithi acall stmﬁﬁxemn fthe voice
exanple, if the 3ehafkiiél2 The'duta ittankthidieh thy @R cellblat icommuficationst ed
proximate to the device can be initiated in response to a status signal output by the
20 monitor. This status signal indicates that the monitor has
recorded selected data from the data source and, based upon
completion of this data collection operation, prompts the cellular
communications device to transmit the stored selected data.
To minimize interference to normal control
25 operations on the control channel, the cellular communications
device typically transmits the selected data during certain off-peak
times of operation for the CMR system. Specifically, the cellular
communications device monitors the cellular network control
channel to detect a stream of busy idle bits. The status of each of
30 the busy idle bits indicates whether at icust one cellular source has
initiated a cellular communication with the MSC via the cellular
network control channel during a particular time period. A busy
idle bit set to the binary value of one indicates that the control
channel is busy. Based upon the status of each of the busy idle
35 Dbits transmitted during a selected time period, the cellular
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8 consuner's location, then a utility can obtain paraneters,
such as t he power demand for a certain tinme interval, recorded by
a noni tor connected to the source and conmuni cated via the
control channel yf o:ifssCVR system 5 Mor e paiisotodets | Y
descri bed, the nDnltor I ncl udes a recorder for recording the

sel ected data duri ng at | east one predeterm ned tine period. The
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relative tinme for the start of the edeterm ned tine period. The
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at a later date. @é ar co nlcalo,?,ﬁd\ﬂ(i
whi ch can be i aRbi ik QD the; cellu I‘F"m”éﬁr rCONtERIeP e cellular

transceiver, transnits communications dﬂleettmhmim.ﬁthc) datiemﬁﬁhgmta the MSC
data-type format via thedtﬁ‘?ﬂérgl“wu*d g e YR S ﬂil' §s
e re uenc &e/g} assocl at.e

conserves the use of th
voi ce channel of the SCyvAmonitoring operas st n?‘é‘W‘BM‘ﬁ@"W% 1Pnc q

traffic on the voice control chdmehhhveﬁwnomml&veirwhldiswoulcbpenhﬁ a data

cel l ul ar conmuni cati ons ted [ n response to a
status signal output by t{?]nsnnssmn Eor |5 iSt at us .naIO ngdi cat es
that the nmonitor has m‘%@ye@% %racqmsm VICE 6AHE
and, based upon trammlthda idata messdpesatanselected itime penodnhampmsents
pronpts the cellular,y o desxrabfé”ﬂﬂi@.rfo?t JSLP&IS c@ﬁihﬁﬁléa?iotnﬁa%ﬁ%taé e se}af?ffd
sel ect ed dat a.

cont r ol 25 oper at i HRENIHE h‘?ﬂ!’sc‘ﬁh?ﬂ Sﬁﬁ on th $Yptem is norm ly
communi cati ons atde\lowelevehi CHhe ycetlulmsaommmﬂnmtmisede\ade datiudes a

during certain off-peak I helim
ng clock that oﬁt’pﬁ? d)fcl&ﬂ@ s ﬂaﬁg %Céeﬂﬁ ﬁ@aﬁc}s‘fst o

Specifically, the cellula
cel lul ar network cont r0|1nterval Wh"’hc‘ﬁéhﬂgle tb%m? W‘BQJW“PBPE

hits. The status of machcellular call aotivitie Ihtm;ponﬂeetobﬂtesclbohlscgnaé,sthdmlhﬂar
at |east one cellular s ):ﬁﬁnﬂﬂf.%uons device | (A drRitE o Eha“i ﬂnBEﬁng. containing
conmmuni cation with the é) ll fdg)
channel during a parti cmr&mwﬂ-x shored selectgfsata to the |g,1a0,t e§§tllqlgr
t he binary val ue of one netWwark econtinal ¢hanmeint r dh this manner, the cellular
- communications device can be programmed to transmit during
20 off-peak usage times for the CMR system, thereby minimizing
interference to the control operations conducted by the CMR
system over the control channel.
The cellular communications device also can conduct
selected operations in response to receiving command signals
25 from the MSC via the cellular network control channel. The
command signals comprise address data, and each of the cellular
communications devices is responsive to the command signals
only for particular address data. The cellular communications
device transmits a data message to the MSC via the cellular
30 network control channel in response to receiving a selected
command signal. In response to receiving another command
signal, the cellular communications device also outputs an
instruction signal to prompt a data recording operation by its
corresponding monitor. In turn, the monitor monitors the
35 operations of the remote data source and obtains selected data for




channel is busy. Based upon the status of each of the busy idle 35

bits transmtted during a selected tinme period, the cellular WO
97/ 36435 PCT/ US97/ 04915
9 communi cati ons devi ce determ nes the | evel of conmmuni cati ons

activity on tQe &gkl ar network control channel. The cel | ul @t ueormg01s
comruni catlons device transmts the data nessage to the MSC

during a "wi ndow of opportunity” when the results of this 5
nmoni toring operation indicate that the comunications on the

control channel have been at a | evel which ¥uld permt a data
transm ssion on a noninterference basis.

the data mesiage at CS'%%%@%%@%%&W%@%M Fufomore, the timerjabat
desirable tine for suder&meleckafithe ¢ellulas commpunications device also can besehi ng

hours when cal | traffite peetthin Gt Hiy 7&Onise (BOFeFBiVidg yet another m?nzhﬁl‘“
| evel . The cellular co i cati ons dew?eal ncl udes a gy ?%ck t hat

outputs a clock si gnal81 h expiration of a tine i nterval, which
is atime that is Bypical ly assdbeadaia message eomprises selested addtal and @l |

28Hmvln It Zat : gn;eg E\C/JIH(S:: rreg%tbﬁrﬁﬁéd? kdéntifying chﬁ?adci?rl]ét,tgli ﬁlliat uniquely identifies
previously stored sel é‘b?eﬁeﬁ@%’g %dnﬁlﬁf@%%{f’wg VIE “ggpﬂgqrapsmns the data
network control channdnessage tei therdy olata ymgssage is formatted to
conmmuni cati ons devi ce goife HHQGFQVTB&!@ 6ﬁ hi fisri dighal,| Which is #drmally

"Nt e for ence to (ML c Bﬁ%ﬂ%“?@?’ﬁxﬁf rtftlay. HERiBRYcph ShE AL Yhen the devie

system over the cont r driginatesd cellular telephone call fOl‘ commmicationviara CMR

communi Caz gopzcg?z: ﬁe s%fe‘m Caf thixwiadher, the cellular&ﬁhfﬁtél% h@ﬁelrcgh't@ﬂﬁedﬂh

LEISIOSIane net wor k con?r‘g %ﬂﬁi‘lﬂg? kga the MSC' ctg'mﬂf 5“% HE s CSEB'PII?-E
address data, and eacwmww!l ul The call originagionsignadi ihynson¥enties, i s

responsi ve to the gomiisithally 0mprises separate data fields containing a mobile

telephone number identifying the originating unit and an

electronic serial number (ESN). The call origination signal is

similar to a registration signal, with the exception that the call

origination signal also can include a data field containing the

20 telephone number of the called party and a flag for designating

the signal as a call origination signal.

For the present invention, the predetermined

identifying characteristic of the data message is inserted within a

data field that represents the mobile telephone number and the

25 selected data is inserted within a data field that represents the

ESN. Each cellular communications device is assigned a different

predetermined identifying characteristic, which can be a

conventional telephone number, a selected 10-digit number, or at

least a portion of a mobile telephone number {XXX XXXXXXX],

30 such as a mobile telephone number belonging to a set of

unassigned mobile telephone numbers of the CMR system. As an

option, selected data can also be placed within the called party

data field. Accordingly, the selected data is communicated via the

control channel of the CMR system when the cellular



only for particular address data. The cellul ar comuni cati ons

device transmts a data nessage to the MSC via the cellular 30
‘network control channel in response to receiving a sel ected

command signal. In response to receiving another conmmand si gnal

t he cel |l ul ar cqggg%yagicww devi ce al so out puts an POTAISYAORNSN
signal to pronpt a data recording operation by its correspondi ng
nonitor. In turn, the nonitor nonitors the 35 operations of the
renote data source and obtains sel ected data f.or WD 97/ 36435
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certain nonitoring tinme period. Furthernore, the tine interval

for the clock of the cellula n&g@g?\%&@g@?ﬁgiﬁeﬁﬁ@ﬂa&a% S@llﬁl%ﬁ' call by

to a certain tine in reSPBNSE ng not her n

si gnal . 5 sending the foranatteddatajacssags o g&ﬁ&t‘;ct ed data and a
pr edetﬁrmi ned identifying charactPei shothet hepectifcthelpresentinvérnition, a paging
the cellular communicati_Q Vi | re ' t s ot

nmessage to the MSC. The 4 gﬁgaf%d@%@%é%%krlg&iﬁgﬁg é)ﬁlﬁ &ﬁﬁﬁmnxcaégllgr %Qsth (nlg
to a call originatiof sipgging messages andd2)packpowledgment messagss; to.gopfyrm

cel lul ar radiot el ephone rggdptiothef thdpaging awessages. The paging nekrswledgment
cellular tel ephone call '

i i t
Chi s manner, the cel | ul 2YS{eUBEE wE eolfblal dt@oif Fontrol channeP ¥ 615 CMIR

channel via the MSC for sysieph £or €gmmyajcating, an ac ow?edggg%meggyge;ﬁghipﬁe
call ori gijn?t i ](c).n Isijgnal ﬂ{(ﬁ?}ﬁ@ﬁdﬁipt @f, a pagingSmem{fgﬁlil tcyh anoaq:kn'n?lbdgment
Tdont 1 fying the ori gPnathetagnEoleHipt st el cctroni ¢_serial number
(ESN). The call origination signalhespaging aCknoéYlﬁflgH’fe'\toSXStPEbi‘?F"“qusoﬁ
signal, with the excepticmibaicationssgbiem, a set of remwte gonminicatiogs deviaes,o
call od party and a f1 ag i Aeeflfilk MEC of a CHMR S840 3efbld o phite
ori gination signal. message from a paging party, the communications system
15 prepares a data message corresponding to the paging message.
The data message can contain an address that uniquely identifies a
selected remote communications device, an acknowledgment code
that uniquely identifies the corresponding paging message, and
paging data intended for communication to a user or subscriber
20 associated with the selected remote communications device. This
acknowledgment code is stored by the communications system to
enable the later use of this stored data to support a determination
of whether the data message has been properly acknowledged by
the selected remote communications device. The communications
25 system thereafter transmits the data message via a
communications network, such as a conventional paging network,
to a selected remote communications device. Typically, the data
message is forwarded via a paging terminal to the selected remote
communications device.
30 A remote communications device responds to a data
message containing its particular address by preparing and
transmitting an acknowledgment message to the MSC via a
cellular network control channel of the CMR system. The
acknowledgment message contains the acknowledgment code to
35 indicate a valid reception of the data message. As an option, the




For the present invention, the predeterm ned I denti fying

characteristic of the data nessage is inserted within a dat a
field that represents the nobil e tel ephone nunber and the 25 selected
data is inserted within a data field that represents the ESN.
Each cellular Lations device is assigned a different

740491
pr edet er m ned |§en ITying characteristic, which can be a PCT/USITAINS

conventional tel ephone nunber, a sel ected 10- digit nunber, or at

| east a portion of a nobile teI ephone number [ XXX XXXXXXX] 30 such
as a nobil e tel ephone number belonging to aldet of unassi gned
nobi | e tel ephone nunbers of the CVR system As an opti on,

L, 15 o, 2 R A g i

control channel of thedarinpptbythemser orespend (o the paging dataor supplietbby

PCT/ US97/ 04915 e ulpment connected to the remote coréh%unuf tions unit. The
communi cati ons device a

ori¢ginape" a ce ﬁ
sending the formatted Bﬁ%aaﬁ?é'sé%@ec%%? hee‘hWé anuallly of automatically inppt, to
anot her aspect of the fheceemote; emamumnaumqodgvmg for eventual tranisnissien grimnt
systemis provided formls g@hﬂg both (1) 5 paging nessages and
(2) acknow edgnent nessages to recept i n of
nmessages. The pagi ng acknow ed rﬁ@ﬂ MSC commu Dicates Y g% '\t‘:l '@F&Pﬂﬂ
network control channetontrol hehamgel with the m}notsmdmnnnmmmmnatdmcaa
acknow edgnent ”Essageog& ¥fting within a cell \6ITthe! EMR &§8teth. Ofn fespofisd'%o the

T s anacy Sflcamen sl 3ORSC recciiggh ol i mgsse i

The pagi ng acknowl
system a set of renpt assosiatediwithiaoremote o foreign CMR systemd Accordinglyone
MSC of a CMR system | thd SISTS@ahSmitsPdle Ny acknowledgrméﬁﬁsﬁ%sigé)%a the

pagi ng party, the communicati ns syste ares a_dat
correspondi ng to the paBPiP Ei&e EMR systeqzh B gﬁ’%&iﬁgal n

an address that uni qungmmunpam¢mss3estem The commumcatlons system determmes
15 that the acknowledgment message contains an acknowledgment
code.

In response to the acknowledgment message, the
communications system processes the acknowledgment ‘message
and determines whether the acknowledgment message

20 corresponds to a particular one of the data messages. This
determination is made by comparing the acknowledgment code in
the acknowledgment message to the stored acknowledgment codes
associated with data messages. If a match is made, then the
acknowledgment can be stored or supplied to the paging party.

25 The acknowledgment message can include the
acknowledgment code and, as an option, operation data intended
for communication to the paging party. The acknowledgment
message is formatted to correspond to a call origination signal for
initiating a cellular communication within a CMR system. Thus,

30 the acknowledgment code is inserted within the data field that
normally is filled with the mobile telephone number and the
operation data is inserted within the data field normally filled by
the ESN. Operation data also can be placed within the called
party data field. Each acknowledgment code uniquely identifies a

35 paging message and can be a conventional telephone number, a



sel ected renote communi cati ons device, an acknow edgnent code

that uniquely identifies the correspondi ng pagi ng nessage, and

pagi ng data intended for communication to a user or subscriber 20
associated with the selected renote conmuni cati ons device. This

acknow edgnent Qgggwié?stored by the conmmuni cations systemto pcrTwsero491s
enable the later use of this stored data to support a determ nation

of whether the data nmessage has been properly acknow edged by t he
sel ected renote conmuni cati ons device. The co ni cations 25 system
thereafter transmts the data nessage via a conmmuni cati ons
network, such as a conventional pagi ng network, to a selected

forwarded via a paging termna
comuni cati ons devi ce. telephene number. Accordingl] cackaowlsdgment cededand e
responds to a data the operuation alaca)ds wommunigateidsvinahe icontrel chatshel of thy

prepari.ng and [ .
Viaa cel  ul afﬂa&*@’.?{i‘kﬂlcoﬁ%'?é‘rﬁ%ggﬁ@ﬁﬁﬂﬁﬁ%ﬂ%@?&%ﬁéﬁ%ﬁg
acknow edgnment nessagd coPEginae’t acetulan sall digga formatted datg message
I ndicate a valid recepti tpthefMSE data nessage. As an option, the

WD 97/ 36435 . + PCL/ US97/ 049:

12 acknow edgnent massalne vé?‘go ocfag‘ecofr?{glg?lmésfol{gggi izllé é@é?&t ?‘6?1.
data input by the user tadyvanfpgedh the peeseadiinyenten tor prayide a data message
equi pment connected to t pgstepnforecommunicating data doquired ffom remote sites to a

operation data can bzoei RRUAL Yif" @é{iﬁﬂﬁ?ﬂé&%ﬂéﬁcdyﬁgﬂtcﬂaﬁnel of at(gxgﬁ'e

renote conmuni cati ons degél%&eqﬂlp'o igy%%,lfngg{,gg}?aet least a portiBRS5A % thobile
! .

renmot e communi cati ons device for eventua ransm ss
CMR system system. The MSC conmuni cates via the cellular
net wor k control channel Joiishandther @bjéct andradvantigeond ey pessent

e lent hecasse. Mnin ol O ot bk RRlpRet o MR silem o
implement a data message system for communicating data via a
15 cellular network control channel of the CMR system.

It is another object and advantage of the present
invention to provide a paging acknowledgment system for
communicating via a cellular network control channel of a CMR
system an acknowledgment message that is responsive to the

20 reception of a paging message.

It is another object and advantage of the present
invention to adapt the existing equipment of a CMR system to
implement a paging acknowledgment system for communicating
via a cellular network control channel of the CMR system an

25 acknowledgment message that is responsive to the reception of a
paging message.

These and other objects, features, and advantages of
the present invention may be more clearly understood and
appreciated from a review of the following detailed description

30 and by reference to the appended drawings and claims.

Brief Description of the Drawings
FIG. 1 is a block diagram of the preferred
embodiment of a data message system in the operating
35 environment of a CMR system.



associated with a renote or foreign CVR system Accordingly, t he

MSC transmts the acknow edgnent nessage to the : appropriate
renote CVMR system which is represented by the comuni cat i ons
system The conmuni cati ons system determ nes 15 that the

acknow edgnenty, ‘?E cont ai ns an acknow edgnent pCHEso704015

In response to e acknow edgnent nessage, the conmuni cat 1 ons
syst em processes the acknow edgnent nessage and determ nes

whet her the acknow edgnent nessage 20 corresponds to a particular one
of the data nessages. This deternildation is made by conparing the
acknow edgnent code in t he acknow edgnent nessage to the stored
acknow edgnent codes na ch S
nmade, then the acknovwafgg‘grf)éa% éﬁ%m@?éﬁg &%E%T‘?tetprtﬁ

pagi ng party. 25 message communicaied cviadhe pugfested embodimment-of nhnodatde

t he acknow e s§8ég.and, as an option, operatlon dat a

acknow edgment Cﬂ!??@*{kﬁ'ﬁ ook dikgiinl .8 i porting system

origination signal §orfor the pre enedqembadlmglta)f:ﬁlleldatamagmﬂystm on within

a CWVR system Thus, 30 thqqg:km%eﬂgweaﬁar@ W gfs mn the
data field that fo norﬁall |sf| (h{%[&é&aem) e.t

nunber and the Or 3 Histap d ¢ Meshter H?e ‘ir%‘iid
normal ly filled by embodlmcnteofabmda@measammm al so can be pI aced

Ui quely Tdenti Ties a . ab paos *snééﬁ‘;“e°"f““%‘5ﬁ"“‘ﬁmo 3 feoiEp

t el ephone nunber, go for @?%gg%&c €ss1 aata message by the pre? rred
PCT/ US97/ 04915 embodlment of the data message system. 13 sel ect ed

10 digit number, or at least a IF-IG @ ﬁfﬂéwné}mrk ﬂlagram that st{gﬁiseﬂﬁoﬂﬁ S

nunber. Accor di ngI y, the agl}Fgﬁ ﬁ ? ent 3@ (tgl[ns ion of a dameﬁ&er at

data) is comuni cat ed. od fOF Y Bﬂgﬁ f miss

when the renote communassllularsommuaicationsdeyieeof the preferred embodxment of
15 the data message system.

FIG. 7 is a block diagram of the preferred
embodiment of a paging acknowledgment system within its
operating environment of a CMR system.

FIG. 8 is a table showing the format for a data

20 message that is communicated via the preferred embodiment of
the paging acknowledgment system.

FIG. 9 is a table that shows the format for an
acknowledgment message that is communicated via the preferred
embodiment of the paging acknowledgment system.

25 FIG. 10 is a block diagram of an alternative
embodiment of the paging acknowledgment system.

FIG. 11 is a block diagram of a remote
communications device for use with the preferred embodiment of
the paging acknowledgment system,

30 FIG. 12 is a flow chart diagram that shows the steps
for a method of communicating an acknowledgment message via
the preferred embodiment of the paging acknowledgment system.
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5 "originate" a cellular call by forwarding a formatted data nessage

to the MSC In view of the foregoing, it is an object
and advant age of the present invention to provide a data nessage
system for comunicating data acquired fromrenote sites to a 10
central |ocatiogobhdesds Cel I ular network control channel of a gdftuseno49s
system It is another object and advantage of the

pr esent i nvention to adapt the existing equipnment of a CVR system
to i npl ement a data nmessage system for comruni cating data via a
15 cellular network control channel of the system

It is another object and advantage of the present I nvention to
provi de a pagi ng acknovwljrgﬁmgy comuni cating via a
cellular network control c annelﬁ_gflgﬂg\?%{. . s%/ te n

acknow edgnent nmessage that is re %RE‘?&?@‘!‘B@‘H@“P”V%“%QEHSFW Fystgm
pagi ng nessage. for communicating idata coBected dromirpmmte dath sohrees.aTheof
the present | el hé&Nda @sfﬂéﬂi uf{i:iz %%&%@@dﬁ”r@%n devictdFat
systemto | rrpl enent a no St

communi cat i ng lgast ane, &%%\g‘ ?Msmaﬁr?epe plarmobile
system an 25 acknqadlmﬂﬂapmmms;swge(OMRD syaeneandrasiatecbhecttim system

reception of a
ot her objects, features, ang t%et?é C Eachdatarep m devxceTHSﬁ‘ﬁo I‘lﬁ‘

|nven
may be nore clearl y undélpﬂﬁéﬁpﬁ $ femote dataa%pgglt% rﬁ?i?cée‘?
the follow ng detail ed diatxreporting device 8an teansmiiy ardate meessage oont:nmng the

appended draw ngs ang C%@Ié@t;}é;ta 1o | eMS ryiafa CARAL Héﬁrfﬁé‘k%niﬁ&?]pﬁﬁﬂé!l

FIG 1 is a block diagr I ment
message systemin the o%aﬁf sy em3 M$Gn¥?§ﬁ%ve§f aja messages Spom ata
WO 97/ 36435 reporting devices operating within covera@€Tarea® 6fohe16€MR

system. The MSC can send the data messages to the data
collection system via a first communications link for processing
15 of the information offered by the data messages.

By operating within the environment of a CMR
system, which is well adapted for portable or mobile
communications, the present invention takes advantage of an
existing wide area communications network and avoids the

20 expense of communicating with each remote data site via a
dedicated conventional telephone facility or conventional two-way
radios. The data message system adapts the existing environment
of a CMR system to communicate data from one or more remote
sites to a central location. However, to conserve the use of voice

25 channels of the CMR system for conventional telephone
conversations, the data collection system uses the cellular network
control channel of the CMR system for data communications.
The data message is formatted to correspond to a call origination
signal, which is normally transmitted by a cellular radiotelephone

30 unit when the device originates a cellular telephone call for
communication via a CMR system. This permits conservation of
the valuable frequency spectrum dedicated to the voice channels
of the typical CMR system.

In view of the foregoing, it will be understood that

35 the present invention adapts the existing architecture and



14 FIG 2 is a table that shows the format for a data
nmessage comruni cated via the preferred enbodi nent of the data

‘message system FIG 3 is a block diagramof a data
reporting system 5 for the preferred enbodi nent of the data nessage
system FIG 4 is a flow chart diagram t he
st eps WO et hod of communi cat i ng a data rressageiév)?gsgt%’ﬁgw
preferred enbodi ment of the data nessage system

FIG 5 is a flowchart diagramthat shows the steps 10 for a nethod
of processing a data nessage by the preferréé enbodi nent of the
dat a nessage system FIG 6 is a flow chart diagram

(et 0% 10 =0 communiclifhs SrFUIF 5, PbAbAOHOR, CHIEL 4R TS
preferred enbodi ment ofupply a névelranddeconomisabapproaeh torthe communication of
FIG 7 is a block di aggzm e611é&t8dPfr8ht nuftkrous remote sHEROATNGAL BE fRr@dRy NI
System C TNt SYSUEM ghaerstbad that ghe commuBiREliBh SRR mESsRER, befiesh an
dat a 20 nessajye MSBCE amd theneclinlan commuanicationy deviver isdprimiacidy rbased of

the pagi ng acknow edgnﬁg‘tm SdcHivemtional techniques and knowil protctol$ for LERIFE
that shows the fornmat r an . k

conmuni cated via the pP¥sigm gammumcatio%g.e%&Sﬁj@ﬁgﬂéfpnﬁﬂé?%%sggﬁ)iﬁgs the
acknow edgnment syst em embodiments of the presentringention, it wilb bec ksefuhdodfirst of
PG 15 15 & bl ock. gi ol dew e pitiarf cobiiforiehf B BELOMAT 0 B HRIGUCRR o1
use with the pref el®ed i ment of t he pagi ng acknow edgment
system 30 ellujar MDBjle hadole peSystem di agram t hat shows t he
st eps for a nmethod of £QEMIRssemM S gy éhirastered byrdivififig Vi @
the preferred embod rTeQtragifo é(?veergg area ﬂﬁg %81%1%9 %g‘\e'gltagseya%%mor “cells” using
low power transmitters and coverage-restricted receivers. As
15 will be known to those skilled in the art, the limited coverage area
allows the radio channels used in one cell to be reused in another
cell. As a mobile radiotelephone within one cell moves across the
boundary of the cell and into an adjacent cell, control circuitry
associated with the cells detects that the signal strength of the
20 mobile radiotelephone in the just-entered cell is stronger, and
communications with the mobile radiotelephone are “handed-off”
to the just-entered cell.
A CMR system typically uses a pair of radio
frequencies for each radio channel and each cell. Each cell
25 typically includes at least one signaling channel, also referred to
as a cellular network control channel or an access channel, and
several voice channels. The control channel is selected or
dedicated to receive requests for service from mobiles and
portables, to page selected mobiles or portables, and to instruct
30 the mobiles or portabies to tune to a predetermined voice channel
where a conversation may take place. Accordingly, the control
channel is normally responsible for receiving and transmitting
data to control the communication actions of the mobile and
portable radiotelephones.

O
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15 Detail ed Description The present

i nvention provides a data nessage system for conmmunicating data
collected from rermte data sources. The data nessage system

I ncl udes a set %ﬁ s eporting devices, at 5 | east ongctoSirb®is

swi tching center (() (g)(kof a cellular m)bl | e r adi ot el ephone system
(CWMR) system and a data collection system connected to the MSC
Each data reporting device nonitors the operation of the renote
data source to obtain selected data. The 17 data reporting device
can transmt a data nessage containing the sel ect ed data to the
M5C via a cellular network contro e
MSC recei ves data nessages from dl.[tl'fehéaﬂﬁ'b1 %inannel nogn 1 oper |

e
Wit hin coverage areas offqrr@r@mumcauons frongﬂgq TWea 06 P anel “PI*Fean
data nessages to the datgn RECC for cmﬁtﬂmﬁéaﬁmlssﬁ@hem raidiotaléphont unit to the

communi.cations |ink for ﬁfﬁesﬁienﬁOCC supéﬁe &lémgﬂatdt@%g?f&%&ga Y

t he data nessages. oper a{l

environnent of a CMRS data wordsy aihusy ile érgnaé wd buwaéleelms ol hgdusypidie
or mobile commbiti Cate aiseful fﬁrpﬁﬁpplyling nggnindieatiake so aghomi

of an exi st i ngif SSOMBOUY G EATaF ShitE ol RIRCES 1'%
20 expense of conmmuni catih wgﬁlﬁ&’eac afee gﬂ?g %ﬁﬂ n%‘ he
dedi cat ed conventional tR el a'é'PI‘PYya & Mﬁhﬁ’ﬂ%d&m’t thenythe RECC is

radi os. The data nmessagecensidéredadad busyrand the busy idle/bitdsseétito a binary one
of a CMR system to Cﬁému{iii,\lg@t %ﬂ%‘nﬁu@é@mf)&% gﬁd@t&&fﬁ)h& then th%ﬁé(‘ﬁ?s

to a central locatio
channel s of the CMR systeonsideredcionbeidleoand the bus dﬂeﬂ bit is set to binary zero

conversations, the data gsidecct Mobiky Jadiotefephdnes asdnitbmnrtheebusy kidle bits
control channel of the %ﬂﬁ{m He ﬂ@@%ﬁgg*frﬂﬁ%s?qa bltlssettoagf?ﬁry

data nessage is formatt 0 corr ond to

signal, which is normal | 9ne Nﬁh@mﬁ@%@%?‘@@eﬂaﬂmtﬁ )@pﬂﬁ%‘iﬁ%ﬂlssmﬂ % U]
unit when the deviceisrigie'RBECansll the busy ¢dlepbitris mlﬂo 4 binary zero value.

conmuni cation via a CVR §ugk G,{TR‘%Q éi%‘i}f‘& %&rxﬁﬁf?ﬁraﬁgﬁiﬁ%%tphte control char%d@f

val uabl e frequency spectrum e voirce C

the typical CMVR system during the window of OPPOMmtx/ﬂm!%pr%a‘tatqdobxgdrwmw
wi |l be understood that from thébusy tatprtoshatidlestard.i dm padtiqular,tthe busysidleg

architecture and bit supplies an instantaneous view of the signaling activity on the
20 control channel, and the conventional radiotelephone is responsive
to this instant snapshot of control channel activity.

The data message and radio channel specifications for
U.S. cellular radiotelephone systems are set forth in Electronic
Industries Association/Telecommunications Industry Association

25 (EIA/TIA) Standard 553, implemented in accordance with 47
C.F.R. § 22, in the Report and Orders pertaining to Federal
Communications Commission (FCC) Docket No. 79-318. Copies
of the EIA/TIA-553 may be obtained from the Engineering
Department of the Electronic Industries Association-at 2001

30 Pennsylvania Avenue, N.W., Washington, D.C., USA 20006.

It is known that when a cellular mobile
radiotelephone originates a call, it transmits at least one data
message to the serving cell of the CMR system. This request for
a cellular voice channel, commonly referred to as a Call

35 Origination function, is defined by EIA/TIA-553 and can be
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16 communi cations protocols for a conventional CVMR systemto
supply a novel and econom cal approach to the comruni cation of

.data coll ected fromnunmerous renote sites. It will be further

‘under st ood thg‘;o;.)&gﬁgommm cation of data nmessages between grrusomossrs MSC
and the cellul"ar” conmuni cati ons device is primarily based upon
conventional techniques and known protocols for CWR system
comuni cations. Accordingly, prior to describing the enbodi nment s
of the present invention, it will be useful H&)first review t he
primary conponents and operation of a typical 10 system

Cel lul ar Mbil e Radioteg S
general ly characteri ze@ﬁ@%?@éﬁga H}essage or s‘&“?*‘a‘aa"d“% 8&8@5@8%5%@%@“
smal | er coverage ar easFor examiple thissealljorigination messageeanceontatmdata: fields
aEdl fO\éer ag?hr est [' ct efbflf ﬂf@tﬂdﬁrﬁrdeﬁsseven digifs offithé uhﬂ’#fl@lephbﬁe trhﬁﬁBer
skilled in the ar imte e

channel s used in one c ?thoaf)ghP%bﬁ I‘ffeg'ﬁ@i%lron .Numb %)Tt

mobi | e radi ot el ephofie Station &lasseMarkovERCM);, oshiche identifies fumatnmmly
of the cell and into aﬁm&%@éﬁéﬁcscafl theC@nit] ahdCitieC Called Address, or dialed

associated with the ce P é}’ef}il? E{aérg%ﬁé‘iwgggteﬁ @%&Porsaﬁ‘yé"cauy also

nobi | e radi ot el ephone
conmuni cations w th theequiké Iaddmdndt datg iverasatee behausmitted 'within a cal]

to the just- e][“ er gd Cebtigination message, mclud1 the MINYRwhich ¢6tie/Rightd )
ol . “Eacn cell 18 %eeﬂ;g#wr@ﬂ OF Wi c- g B b 8leBuptd uﬁpgea%“
channel , al so ref err edtheoElectronic SeriahNumbest (ESM). net work control channel
el TS Sefhoras b 0 The MBGS miigreuts ¢ pantale oo sophint
fC rom nobi | es and unit by Ftcﬂﬁl U Sely l?a&&é@%éé%@ﬁ{eﬁgg?ﬁg J&?’SC‘%H
portables, and to instlhet M typécally reontaiss| infoppationt upique 1o theEMR 3
predet erm ned voi cgschyg fﬁ@i‘n operator, for ¥kifiple; the it thideodiginyof ke MiNce.
Accordingly, the contr XXX™) typically correspond to an area code, the next three
digits (“XXX™) typically correspond to a geographic location
within the area code; and the final four digits (“XXXX”) identify
a particular piece of equipment. Similarly, the ESN is unique to
20 each mobile cellular radiotelephone unit, and comprises a format
that allows differentiation as to manufacturer and, in some cases,
the model number, date of manufacture, and the like.
The call origination message is provided first to the
serving cell of the CMR system, and then through a data link to a
25 mobile telephone switching center, otherwise described as a
mobile switching center. The MSC, also known as a “switch,”
makes voice connections between mobile radiotelephones and
other telecommunications networks. At the MSC, a determination
is typically made whether the radiotelephone identified by the
30 message is an authorized user or subscriber by looking up the
unit’s telephone number, serial number, and other information
supplied by the message to see if there is an entry in the MSC’s
database corresponding to that particular telephone. An optional
function of an MSC is to validate that the ESN and MIN received
35 as part of a call origination message are valid. If the MIN is valid
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The control chagasepsnel Iy conprises an FOCC for cermussesis ons
fromthe MSC to a radiotel ephone unit and an RECC for

comuni cations from a radiotel ephone unit to the MSC. The FOCC
supplies a multiplexed data stream of nessage 5 data words, a busy
idle signal, and busy idle bits. The busy i dl 49 bits are useful
for supplying an indication to nonitoring r adi ot el ephones about

the current status of th
r adi ot €l ephone unit. then eﬁg%t&ﬁ%hone is 1ctentxﬂlt:=ﬁ%§ A %}ibééfg)epywﬁhm the
the busy idle bit is setg't"SnaF §ystgfe, 1.€., a IGPmQaF‘F}E'

thg RECCbi S npéI | i nbyse teceived ESNE(GCa idatabase entry tocdetectdfrawd! ﬁﬁgtt‘f&eloﬁbeks
and the busy idle bit is ile

radi ot el ephgnes noni t or "E:%E%@fothg d&ﬂh}'agzt%iﬁs then allowefi\’tarﬂilﬁc?% y the
FOCC and, if the busyidle bit isltelstalsg pwel, known that whe ﬂveﬂ u@lohlkén
the nobile radi ot el ephongdiste Rephohe firstpowersup or first erdtbrs 4 CMREysteri tvwhen

the busy idle bit is set ﬁg ady n&)%)%l'gdz ¢ uf(ﬁlt&il identify iself Ig'%nvglydm:es%at

radi ot el ephone nornal I'y e on ’t caon
the wi ndow of opport uni t Withint thes %Msﬁféﬁnt éﬂ‘%y"agl?‘ie anepddentifies itself r gm

the busy state to the Id‘l‘xe htars? thtoughas iprocdsaknowre ad utonelineus Registration
bi t supplies an inst @gwtlﬁ nac?atégxg %‘Q‘Fﬁ xaﬂnéﬁéﬁ\éi&ﬂm% IH%?ofacal?o

control channel, and ph I'S resg
to this instant snapshotoﬁglf@ém BIessagthn ea@ptqnqtpous regis ation sxgnal also
The data nmessage and radieferredrtocas aregistration onanfidentification signdl Sypically

cel lul ar radiotel ephoneT&?ﬁ@ﬁ% a6 Hsftﬁftapléa{ét Eltﬁgﬁﬂ@?a??honc numbg& ie.,

| ndustri es Associ ati on/ om*rum ca pﬂlﬁ
(EIA/TIA) Standard 553, thepVidNeandan BESK: Y ﬁé@e fptonompous registration signal,

22, in the Report angs Orﬂg,realpeﬂgmatmmsigmaFedmnd:lude a data field containing the
digits of the telephone number to be called, and a flag within a
data field to distinguish this message from a registration signal.

The original design attempt of Autonomous
Registration was to improve the efficiency of potential future call

20 deliveries by keeping the MSC informed of the approximate
whereabouts of each individual radiotelephone unit, and to reduce
paging channel load by lessening the need to page all cells to find
a particular cellular unit. When the MSC is thus informed, it can
later “page” or attempt to ring the cellular unit only in the cell or

25 area that it was last known to be in. Additional cells would be
paged only if the initial page did not locate the particular
radiotelephone. Thus, the Autonomous Registration function is
implemented as messages periodically and autonomously sent
from the mobile radiotelephone to the serving cell at an interval

30 specified in data parameters previously received from the cell by
the cellular unit.

A subscriber using or attempting to use his or her
mobile radiotelephone in a service area outside the home service
area is said to be “roaming,” and he or she (and the associated

35 mobile radiotelephone unit) is commonly referred to as a




Comuni cat i ons Conmi ssion (FCC) Docket No. 79-318. Copies of the

El A/ TI A-553 nay be obtained fromthe Engineering Depart nent of

t he EI ectronic | ndust ries Associ ation at 2001 30 Pennsyl vani a Avenue,

\I;IIhW Washi ngt on, USA 20006. It is known that
en a cel | ul radi ot el ephone origi nates a |

transmts at ekggsg?’?%!?}s: dat a nmessage to thg servi ngrggﬁwg#*? he

CVR system This request for a cellular voice channel, comonly

referred to as a Call 35 Origination function, is defined by

El Al TI A-553 and can be WO 97/ 36435 20
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i npl emented as a nmessage or _Sj, d el ds.
For exanple, this call qB?@'B?'hJa? %%'E‘Bg%éf gﬁsll%éﬁﬂﬁg !?ﬁgﬁst é’ef ?eé_l%'{fg area of
for, the | ow order sevanother @MR systemniserviceeprgiides andbpewers on the

known as the Mbile Id
Station d nes Mark (S ?ﬂ&ioftélﬁghbﬂé‘ M&fﬂxoﬁdﬁﬁh@né Iﬁ)ﬁllu Phbsequently receive a

dent i fie
characteristics of the iSpge h’terfep { cé'&“ﬂgﬁ?tﬁ'&e paficylag cgl] in which the
t el ephone nunber. Cal | mlaphelystm ogsides. o'tl'hls mnssagd willligclude a request that

require additional datg, é@gcﬁgﬁpqﬁ/#{seé}s gﬁmd,hl,ﬁ meCﬁ&m(%;rlar cellularo

ori gl nation nessage, [ nc

three digits or NPA of Syﬁ‘@nbe P Jesponss; bo #@?é‘b‘ﬁﬂiﬁe?ﬂﬁpﬂm nympper and the

the El ectronic Serial seriabrurabey for the radiotelephone unit arghizansmitied as
assigned to a particul a4 ﬁdﬁ lﬂ%tlﬁf@'ﬁ{m back to the celnsite, DYTHeNEelf Totwhrs

service provider sel ect e .sub cribe

contains informatid a mobllelgmgc%?%rﬁ%@;,awg}ctqu&lgkly
exanpl e, the first t hr ascehtymssvheﬂnnéhmmldlotelephone unit jsGx gustgmier Af| the

correspond to an area qgdq. célﬁﬂaxnﬁéﬁude hprRider or the custéinet bf aﬁofﬁél( cellular

typically correspond to a geograp | ocat 1 on within the area
code; and the final fof¥5§ ﬂb

( : Itséfe &ldentlf a particul ar
pi ece of equipnent. Sinilarly, tHetheSradietelephpne usit is a customer:of anothere
cel lul ar radi ot el eq3ongeNildr serviteGstovidet S theamiobileBiwitching center will send a

message packet to the home system for the particular telephone
unit. This message indicates that the particular radio telephone
unit has registered in another cellular system and requests
information about the validity of the number and account

20 information for the radio telephone unit. The home system
responds by transmitting a responsive packet containing the
requested information. If valid, the mobile switching center at
the foreign cellular system will then add the roamer to its list of
registered users and the home cellular system will add the

25  subscriber associated with the radio telephone unit to a list of
roamers that are out of the service area and registered in another
area.

When this same radiotelephone unit registers with yet

another system, the database at the mobile switching center for

30 the home system will observe that the unit has moved again and
will update its list of where the roaming unit has most recently
registered in a database system. In addition, it will send a
message to the first foreign system informing it that the roaming

unit has now moved on and registered in another system, and that

35 the first foreign system should delete the particular unit from its



that allows differentiation as to nanufacturer and, in sone cases,
t he nodel nunmber, date of manufacture, and the |ike.

‘The call origination nessage is provided first to the serving
icell of the CMR system and then through a data link to a 25 nobile
't el ephone swit GRpBgaasyt er, ot herwi se described as a PCT/USSIONAS
switching center. The MSC, also known as a "switch,"” makes voi ce
connecti ons between nobil e radi ot el ephones and ot her

t el econmuni cations networks. At the MSC, a deferm nation S

typi cally nade whet her the radiotel ephone id Ified by the 30

message Is an authorized user or subscriber by | ooking up the

unit's tel ephone nunber ;cs&f @ I%}H}%foarﬂ&@ of Bhis! xﬂaﬂﬁ.@ﬁtm@rﬂ tabases at the

supplied by the nessage to see i re 1.s an entr

dat abase cor respondi ng (varions; mebile ém‘%ﬁh‘?ﬁl‘?ﬁﬁﬁﬁear%ﬁ%p‘flpgﬁé?d with data
function of an MSC is t ddemtifying epreviusiy aegistereddrodmernscasivatid account8ioas

t of |l t t
%r 97;) 3 62 3§a ori gi nat ipibrifGReee shofild BE iptovided! Whelf thess E(Y@B% JORY have

19 and t hé rdﬁi‘&ﬁ@‘:&ﬁﬁgﬁ@ﬁ%ﬁqﬂgmwfqeed as a subscriber ‘within

t he gi ven cel IM@_MM@@. , a "home" unit, the MSC conpares
t he received ESN to a dgg y e au e
checks succeed, the ce u ar ‘{J t Oth% t‘??emt' qn H%lclm fike
5 It is amyenetaly mdisas lﬂﬁa SR gBghent the vatious figures,
radi ot el ephone first poWdGs hpllustrauessmeepne&ﬁeci ef\bodipeint nofraedata message
al ready powered, thgounigy ttﬂ‘ey phefef eﬁvﬁsﬁq%?.kyoﬁ%eéamar mobile
W|th|nthe system JO Eg nt| I e

"registers” through a pr"B ep tsaﬁtﬁ% @F@'!IP%\WJ‘HG 1, the;datay,y,

supplying a data packet méssagé systetn d)ﬁ suppoitaithe ooﬂd:xaiomiind coairhunication of
origination message. They "t‘é‘tt‘b“%méﬂﬁu"af%a?tﬁr@éll?&ﬁﬁ 9 - )?" r'é ortmﬂ{ stems

referred to as a registratiqQn or a
system

Ela“ a on sign
conprises data fields f@ssQgiated with.numerqus dalaSousces. na&na?w
the M N, and an ESN.isUnlintladesa Mnouadmgamicememmmmndlcated by the

cell 12, of which a plurality of cells are typically provided in a
typical cellular service operator’s system. The cell 12 is served
by a broadcast antenna 14 to permit communications between
cellular mobile radiotelephones operating within the cell 12 and a
20 cell control 16. A mobile telephone switching office, such as the
mobile switching center (MSC) 24, can communicate with the cell
12 either by dedicated telephone facilities (not shown) or, more
frequently, by a cell-to-mobile switching center data link 22
between the cell control 16 and the MSC 24. At least a portion of
25 the data link 22 is typically supported by a wireless
communications link, such as the microwave link 20, located
between the cell 12 and the MSC 24.
It is well known to those skilled in the art that the
conventional CMR system comprises at least one mobile telephone
30 switch coupled to an appropriate array of more or less identically
equipped cell sites 12. The MSC 24 normally couples telephone
conversations involving mobile radiotelephones operating in the
cell 12 to the public switched telephone network (PSTN) 26
through telephone facilities 28.



15 the call origination signal can include a data field containing the
digits of the tel ephone nunber to be called, and a flag within a
data field to distinguish this message froma registration signal

The original design attenpt of Autononmous Regi stration was to

i mprove the efey ?ﬁﬁg of potential future call 20 del pede9400y
keeping the MSC 1 nforned of the approxinate wher eabout s of each
i ndi vi dual radiotel ephone unit, and to reduce pagi ng channe

| oad by | essening the need to page all cells to find a

particular cellular unit. Wien the MSC is th4d informed, it can
| ater "page" or attenpt to ring the cellular unit onIy in the cell or
25 area that it was |ast known t

paged only if the initial page di ¢ cﬁg?fal %(ggwk{dn%% (a8 cuﬁdm% 9 & of data

radi ot el ephone. Thus, tFRPONIBgMeNines 3% fash mmsmgrast past ane monitor 32 for
i npl enent ed as ”Essagescméctm%@dthyfﬂm Rmoro daus soupcet 30 and a celldlapm

e o e 8 oo ol

specified in data para

the cellular unit. 5 Via a control channel of she GV isystemy 3¢ the MSE 24npTheg
t Ot USS hit ﬁ OL her _ monitor 81 whichak ebﬂdlétfté@fté d Bofrespondifig reiftte data
out si de the hone servic or
she (and the associ at edsource Sngla %ﬁﬁ l@a. ot (#bé%ﬂgﬁ‘gdu%%ﬁ&q?lﬁ%ﬁﬁ&rﬂ%
referred to as a dirggted 7t th wperation or performance characteristics of the
PCT/ US97/ 04915 data source 30. In tumn, the cellular comfhunications device 34,

"roanmer." For exarrp r |

anot her CVR system (zr v{v&‘ a%%@?ﬁé%ﬁ&ég c?ﬁegﬁoﬁﬁirg\é fionftof 32°Via a signal
radi ot el ephone, the radpathed3pptapares a| @@W@é&ﬁemntwmagéh%sehcted data and
nessage via the control yahsmiel tlké patkepads iacdatl niédsagen 'WhecReldtted data

The. subgori ber regi ot or FSHPSAE Pgﬁﬁ%a‘ﬂﬁwfh r%@?ifﬂﬁa Q*&?@?eﬁ i} F¥bonse to
system In response, bomenitpsingthe epeeatiom onperformancgof theedata source 30.
serial number for the radieph@aiviipotife bﬂbéteﬂr&thr@hﬁﬁpté&ﬂt poedetermined data
or a preprogrammed message that is associated with the detection
of a certain event by the monitor 32 for the data source 30.
The MSC 24 receives the data message via a cellular
network control channel 38 formed by the combination of the
20 data link 22 and a cellular communications link 36 between the
broadcast antenna 14 and the cellular communications device 34.
This combination of communications links is collectively referred
to as the control channel. It is well known that a cellular network
control channel for a conventional CMR system comprises two
25 radio channels that are commonly described as a forward control
channel (FOCC) and a reverse control channel (RECC). The
FOCC is used for communications initiated by the MSC to a
radiotelephone unit. In contrast, the RECC is used for
communications from the radiotelephone to the MSC 24. The
30 communications operations of the preferred embodiment also use
this convention for communications between the MSC 24 and the
cellular communications device 34. In particular, the control
channel 38 comprises two separate data communications paths, an
FOCC for communications initiated by the MSC 24 and an RECC
35 for communications initiated by the cellular communications



I dentifying information back to the cell site. The cell forwards 10
this information to a nobile switching center, which quickly

‘ascertai ns whether the radi otel ephone unit is a custoner of the

I ocal cellular service provider or the custoner of another cellular
:system | f the radiotel ephone unit is RCTASIVHRAS Of

anot her 1g0c9g{3ﬁ:}far service provider, the nobile switching center

will send a nessage packet to the hone systemfor the particul ar

t el ephone unit. This nmessage indi cg%es that the particular radio

t el ephone unit has registered in afiotther cellul ar system and

requests I nformati on about the validity of the nunber and

account 20 _inf or mady;e8s 5" (ok lifiobilé rAdibalieptiviies optirating vithisnhesell)em
n

responds by transmtting,a respopsiye et ¢ hg_ .: .
requested i nformation. Iﬁ%ﬁf‘ﬁg,gﬁf'h'l‘%g%ﬁh@r SR %aqg?%t g‘r’“&? 34 transmits
the foreign cellul ar sysdata meskageseviaathe (RBCC; awhereas thesMSG 24 stransmits

regi st_elroed users anddt hefﬁﬁ@miﬁwgmfﬁm'.l! add the f 25

subscri ber associ ated_ w the radi o, tel ephon it st..of.. .
roaners that are out ®f the servifr 8 ﬁ@gﬁlﬂmfe%?th?g?l%d a‘%&é ng;lv.e da;:x
ar ea. messagiisefronnieac geluar erpmumngation ggviaesr
with yet anot Bﬁérai%g;ﬁ@hiﬁ HRe CRveRAeCardas (dfeanabtdycof bell§ fof Ghe
cent f 30 th t I t.h h

2gai n and wi | CMBRwEmE Kool v, e PRisabES cppln ifBotl Eita
most recently rather sthane tha maﬁammaangQ?HVeﬁOnﬁ%H%dm anngcmal
B g 10 MBSl e e ¢ g
system and that 39P°Ph@‘qi 33? PSSERET g\fiﬁﬁﬁ@%ﬁ'@d@?@?@@ﬁ@ by "8

particular unit from itsconventionalocelhulassadiotelephone unit operating within the

PCT/ US97/ 04915 coverage area of the CMR system becadée the data messagesire
of registered roaners. | tﬁl §

vari ous nobile switching Egﬂ?té?mpg{’mﬁrhgf fﬁa%gggg'?@?ﬁ ég@aorigination signal

15 generated by a radiotelephone unit. .

The MSC 24, in response to a data message, can
conduct one or more of the following operations: store the data
message for processing at a later date, process the selected data
supplied by the data message, or forward the data message to a

20 data collection system 40 via a first communications link 42. The
data collection system 40, which is preferably connected to a
memory storage device 44, collects the selected data by storing
the received data messages within the memory storage device 44.
Similar to the MSC 24, the data collection system 40 also can

25  process the selected data to obtain further information concerning
the operation or performance of the data sources 30.
Alternatively, the data collection system 40 can send the
information of the data message to a data processing system 46
via a second communications link 48. The data processing system

30 46 is typically remotely located from the data collection system
40 and facilitates convenient processing of the selected data at a
central site. The second communications link 48 is typically
implemented by a conventional telephone facility, a dedicated data
link, or by a wireless communications link.



i dentifying previously registered roaners as valid accounts to

whom servi ce shoul d be provided, when these roaners may have 5 long
since left the area of service. Dat a Message System

Referring now to the drawings, in which |ike nurer al s i ndi cate
|ike el enents .gﬁsgjgout the various figures, FI ' rates
the preferred vgtlrgr%o I ment of a data nessage 10 system %F%Mtojfgg
preferred environment of a cellular nobile radi ot el ephone (CWR)
system 8. Referring to FIG 1, the data message system 10
supports the collection and commruni cati on of24 data to a central
data collection site by reporting systens associated with

Puterous dat 2 sources:  LYP! ol T IAURGH, foresce HumbAils ESmuRuBERRLAEY ¢
plurality of cells areapplrcations fen\theedats eollection systempl@alinchidingar
servi ce operator's sysgemimihicatitld dhta | Goldsuts@df i iedy D st
antenna 14 to permt cg ic%ta%ﬁngs Rgiiwe@ ¢ rom a vgle(}ei Lﬁigiré f)fdema
radi ot el ephones oper at %’t PR 14t 5 eAPpq CGMmuUnIty pntenny e eyiten)
16. A nobile tel ephdne(CHE¥hpay-parryiew (BBYD teeminals, equipment operatihg at
swi tching center (MSC)jséfated 3ites, AN Sichifite akirhh el | 12

ei ther by dedicated tef ephone faéi | I i‘lr?ﬁrsﬁ;’@m .s%yoi\;ﬁ\))tﬁ)ngor m)r(g| .
frequently, by a cell-to-nobile Sv¥P KAtiop 5tt9f’lqaﬁ§c? ection system
between the cell contrd0 isctoamoniter tecCloatds of ancelectrical doadsystém and to 25

the data |ink 22 is tygsmahuicavd Kicrgy GonsuniptihC8fta to a central site for
comruni cations lin such as.t he ni‘h

cro lJ 0, .located .
between the cell 12 anBTESNe 24.1¢ %ﬁ?y.m sy typlcat]leyi idgterminas {thewn
to those skilled in theffactiveness ofican electrical logdnmanagement Gysteny sforna
conpr i S?St at |east ]Qnesélﬁbte‘d? cbﬂh%@('}ﬁt?ariol Iby 86lleéting Gt FBAtdIEh fénl'é:i‘gy
appropriate array of npre or Jl.ess,identically . equi pped ce
P e o™ The' et 24 nEvsithpties Hiatd 18} ke’ castomers during iiad PiAnaGEment
i nvol vi ng nobi | e radi oaetieidigsneslno particulag, ithe twidlity compares thel maximugnt he

public sw tched telephens kndd 6y Whe 3€lected customers ForOtkitaih RoHREAGR
L‘é% lUISt9|7/e8 43?5 pgﬁ) d t6 He haximum energy that would be consumed by those

customers in the absence of any load management activities. A
utility typically uses a load profile recorder located proximate to
each customer’s electrical load for recording the customer’s

20 power consumption during predetermined time intervals. Upon
the conclusion of the collection period, the recorded energy
consumption data is then forwarded from each load profile
recorder to a central data processing site for data translation and
evaluation. It is well known to use a conventional telephone

25 system to send energy consumption data recorded by the load
profile recorder to the data processing site.

For this application, the monitor 32 operates as a
load profile recorder to obtain the energy consumption data from
the data source 30, in this case an electrical load. The cellular

30 communications device 34 thereafter transmits a data message
containing the energy consumption data to the MSC 24. The MSC
24 can then forward the data message to the data collection system
40 for processing of the energy consumption data or, in turn, the
data collection system 40 sends the data message to the data
35 processing system 46 for processing operations. In this manner,



22 The data collection system 10 includes a set of

data reporting devices 29, each conprising at | east one nonitor
32 for collecting data fromrenote data sources 30 and a cellul ar
.communi cations device 34 for communicating the collected data 5 via
‘a control chanrgdofdssdshe CVR systemto the MSC 24. The PCT/USYIONA91 T
32, which is connected to a correspondi ng renote data source 30
via a signal path 31, obtains and records sel ected data directed
to the operation or perfornmance characteristgﬁf of the dat a
source 30. In turn, the cellular comunicati dns device 34, 10 which
i s connected to the corresponding nmonitor 32 via a signal pat h
33, prepares a data pacigpd ufidity dan B&lé&teeﬁé}g Cécﬁﬁuﬁi’ﬁt?oxﬁﬂﬁta from numerous
transmts the packet as @Egata agg The ﬂgg

represents actual data § F‘Péh%%? 0 |"r'1tl Sof¥aluglion of the

moni toring the operati onﬁiectlpenéswmud\cesbbemefa dfiits electrioal 16ad managkment
Al ternatively, the sel eg Al a can represent predet erm ned data

or a preprogranmed nessage that ﬁ oci a the det ectiPn e .
of a certain event by the nonitor 3% %’rWF 2&6% QdisP L Syyem for monitoring
The MSC 24 recei ves t heandtcommuniogtingi data pediimeritato the commerciaie@puation of

control channel 38 forng eg,y,rﬁﬁg s%g(%b,ggﬁélpﬁsqf ﬁéftedrmk ve%ﬁu}i :025

and a cel lul ar conmuni cat |

antenna 14 and the cell Gp%qrarﬁmlggtg?%ﬁgea'&pé@nggnnonal tele onerﬁa "Y on
conbi nati on of comuni catnomdedicated basis,ohs shoimneity U.SL dPatent No. 4,766,548
as the control changgl. ghthi §Yytetn|s BAY "tHé‘tménft%Hﬂg B Parivhs koczcgn

control channel for a conven

em, CO Fo
channel s that are commopf! Bé’§9 Nmagal ré %ﬁkﬁ%&ﬂmrcngnges Service, el
(FOCC) and a reverse conaslnlremdiptsnelen(allﬂcﬁ)r caitain products, soldonticonditionsg, or

communi cations initiat eﬁn&hﬂsﬁ@llﬁ%ﬂsoalﬁm functions. 'Ff segfﬁéh Gpplitdtion,' N

contrast, the RECC is uged fo ni catlon
r adi ot el ephone to the .n“i‘ﬂ'e?‘2 momtgg; ﬂgﬁﬂm%f&tﬂ o?RerBBBP%ﬂdeE data
the preferred enmbodilfrensoutceo30sdn this case a véndingomashineynandrthe cellular

communi cati ons between Eﬁﬂﬂ@ﬁcgﬂoﬁ% 13@34 transmits a 8@ hessage containin
conmuni cati ons device 34 rt | cu r ?ng(g 4. Simil F&C“g
conprises two separate BBF Snté’ E‘é‘? ? tmilar to

communi cations initiat eappbcaﬁmx mt:MECa%Icam treCforward thgdataomessage to the
conmuni cations initiat edaly cbllection |sysim A ToP protesiiftg of the selected data.
20 Alternatively, the data collection system 40 can respond by
sending the data message to the data processing system 46 for
processing operations.

"It will be recognized that the data collection system
10 is useful for a wide variety of data collection and reporting
25 activities and that the above-described examples are not intended

to limit the scope of applications for the present invention.

In view of the foregoing general information about
cellular system operations, and referring still to FIG. 1, in
response to the transmission of a data message by a cellular

30 communications device 34, the MSC 24 typically makes a
determination whether the cellular communications device 34 that
transmitted the data message is an authorized user or subscriber
of the services offered by the cellular system 8 or another system.

~ As shown in FIG. 2, the data message, formatted as a call

35 origination signal associated with the Call Origination function,
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23 devi ces 34 (or nobile radiotel ephones operating within the
cell). Accordi ngly, the cellular comrunications device 34
transmts data nessages via the RECC, whereas the MSC 24
transmts wo97 3gorrmamd signal s via the FOCC. S5 potTusomoasis I N
this manner, th 8 4 can receive data nmessages from each of

t he cel l ul ar communi cati on devi ces 34 operating within the
coverage areas of an array of cells for the CVR system 8.

Al though the data messages contain sel ected & a rat her than the
parameters normal ly contained in an actual 10 radiotel ephone control

f he MSC 24
: A ;)Lren;t \IAgPe : o e ttegﬁ’l‘}ofk}ab‘???ﬁahﬁes certain mfo?H cellﬁ‘a’ G685 A OEfuf?

r adi ot el ephone unit ope?@ﬂlﬂ'gnmmﬁ glﬁglce 4 as '%9 ﬁﬁ'éoﬁq’eléflléfﬁhiéh
CMR system because the feimallpsopgatesawithin a certain rehesterdrt Efbréiprdpoeliilads
i ot el ephone uni t . Syet8in. Bast¥fin this inforRariG5NGE VSE 2 dBcides thay the
data message, can 5 cellular gopymenicatiens deyisecd4bis a mRamen besqusg it appears
gp?r ations: st ?Le t hf% des subscribe to thermm?lme s’ermc@rdffa&dlm awotlfer! é¢lbilar
ate, process the selec a sage, or
forward the data nessag%ﬁi%'% %mh mztbls %?SFH @g{ildgat#%hnetcg%g 3%@25391 aa
first communications Iink 42. Thelhe MSC 24 capJmaintain adist on deyahasmbaying
Wn: fh It S |toL eferfibl%/ COﬂéﬁﬁidSderﬁe sponding to the identification Mmfomation incthé4ata
collects the selec
W thin the menory sfor aﬁbe%agé? A5 J8dst a portion of i iEEAEHLEHN nbolliaNEH C°
data coll ection system uiensifies tbgrsource of the cll erigination:sigapbas bglonging o
obtain further informat acparﬁammrcauﬁhr system. By chduking diistdatabase, the MSC

per formance of the dat a%a gﬁﬁﬁggwhether the celldEr })mi’cﬁb&gxﬁtd'églééaéélsa

col l ection system 40 can seng or A
message to a data pr oce8uPsEEIbEFOL 4 mamer. A su scn\;bq B QER!G?HD' hste as an

comrun: rat i ons | : nk|1§,8 enirg fnﬁm databases iwliereassh aoamer is geﬁ&all%nmsmltlally
typically renotely | oca egt 5&3{&

and facilitates conveni &E&’d {r'lgfcileésgl nﬂﬁ&? l"‘stieil"l‘elﬁ?bgi Pgto?d that the
central site. The secong4 clammté 2 I‘lﬁﬁﬁaﬂB”@ fromaroammg

i mpl emented by a convenmoebidé radieteleplrorie ciperating awnihm dzhbedZMRt system 8
because the database fails to contain an entry identifying the
20 cellular source as a "home" unit.

The remote cellular system identified by the data
message is preferably dedicated to data collection applications,
rather than conventional voice communications, and is
represented by the data collection system 40. This remote

25 cellular system represents the home location register (HLR) for
the cellular service responsible for transmission of the data
message. In recognition that the cellular communications device
34 is actually associated with the remote cellular system, the MSC
24 forwards the data message to the data collection system 40 via

30 the first communications link 42.

The data collection system 40 has now received the
data message containing selected data collected from the remote
data source 30 and, unlike the MSC 24, recognizes that the data
message actually contains the desired data collected from a remote

35 data source 30. Accordingly, the data collection system 40
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The inventors foresee nunerous communi cations applications for

the data collection system 10, including comuni cating data

col l ected from @gMd8essyari ety of data sources, such peggbinsdilsy

neters, community antenna tel evision 5 (CATV) pay-per-view (PPV)

term nal s, equipnment operating at isolated sites, and security

al arm syst ens. A typi cab application for the data

coll ection system 10 is to nonitor ﬁe | oads of an el ectrical

| oad system and to communi cate energy consunption data to a

cent ral si ttehf or 10traiérARS 6 mishsag é;[tsatrl]hb'enS(%rzlafc‘@hﬁt inbt Péng?éehwsc to
et er m nes e S

systemfor a s@‘l"elg&t Efl ‘Eﬁqf I"F‘?c oz “Smim of

moni t ori ng ener gy reglstemdsmamers.n ItlamH erurlldmstomdrthaudte)MS(S duwoatd

| oad nmanagenent I ulgr

t he maxi m%m ?oﬁﬁ%ll!strééﬁve ’Ih ?gﬁ c‘:)? e én?/or ‘gag‘ﬁlgf%

col | ection S;E) 9%9 eﬁ #‘j e % n‘BFhv ya‘!‘?f f ‘Haﬁesl‘ﬁiﬂghrﬁm’

by those cust omhsgquendmegam&mmmuon mdhaao&mmgstem Thus,

activities. A e ddrabasegf 2! MSC'2955% mgepiﬁql &fﬁﬂ.ﬁ&g{n the

| ocated proxinmate to cust.oner oad

recordi ng the customer’ sreglstrat%n BWBW'BS Groehiylan eommunications

time intervals. Upon device 34tafter dransfersingrthe fdatdimessigectot the dlape colebticne
recorded energy 10 syst&Agorption data is then forwarded from each | oad

profile recorder to a c a oessm sj,te for dat
transl ati on and eval uat i tpmp.pva’b' V\Q'H RWO\RB getigas system 40 can
conventional tel ephone respord tosthet datat message byetraysmittingnptrhessagetwhich

recorded by the load  confirms ﬂ{difthé%ﬁﬂﬁ?fi.f}‘%rvélﬂi Eg@r rr%?ﬁi %@ﬁ%ﬁ%ﬁg@a the

zlstg | oad pr of MISE 5338%}&? ﬁﬁgﬁlﬁg’ghﬂ&’“&“@ﬂ&w therexmimtionotithes

from certain time interval. As a separate option, the MSC 24 can

automatically delete a registration entry from the MSC database

upon expiration of a certain time period without any instruction

from the data collection system 40. In this manner, the data

collection system 40 is not required to send yet another message

20 to the MSC 24 after the data collection system 40 confirms that
the cellular communications device 34 represents a valid user.

The MSC 24 and the data collection system 40 are

preferably compatible with the EIA/TIA Interim Standard 41 (IS-

41 standard). The IS-41 standard defines a communications

25 protocol for communications between two cellular systems. The

IS-41 standard allows cellular calls to be handed-off between

dissimilar cellular systems, not unlike the way that calls are

handed-off between cells of a single CMR system. In addition,

the IS-41 standard permits call deliveries and a communications

30 exchange for verifying whether a cellular caller is a valid cellular

service subscriber. In this manner, the MSC 24 hands-off or

forwards the data message to the data collection system 40 via the

first communications link 42, which is preferably implemented as

an I1S-41-compatible network. In response, the data collection

35 system sends a user validation message via the link 42 to confirm



the data source 30, in this case an electrical |oad. The cellul ar 30
comuni cations device 34 thereafter transmts a data nessage

contai ning the energy consunption data to the MSC 24. The MSC 24
can then forward the data nessage to the data collection system

40 for processing of the energy consunption data or, in turn, the

data col I ection system 40 sends the data message to the data 35
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It wll be recognized that the data collection system 10 is
useful for a wide variety of data collection and reporting 25
activities and that the above-descri bed exanpl es are not intended

tolimt the scope of applications for the present invention.

In view of the {860 general information about eeiTiusha04915
system operations, and referring still to FIG 1, in response to
the transm ssion of a data nmessage by a cellul ar 30 communi cati ons
device 34, the MSC 24 typically nakes a 29 determ nati on whet her the
cel lul ar communi cati ons device 34 that transmtted the data
nmessage is an authorized user or subscri ber of the services

g‘; fGer Sd PK tget cel lul ar ﬁiféﬁﬁﬂ@l&tl @gn%ﬁﬁtdi'ﬁhnﬁiﬁﬁi'ﬁﬂon that commarfifs thReMBC 24
e data nessage ed.as ar on_s

associated wth the Call le‘?‘spaﬁ% q?ﬁ%l?qa%rfhe reglstrgﬁo%ng%/ €(ng§ arhgﬁ‘ﬁar
PCT/ US97/ 04915 cellular communications device after the gxpiration of a certain
preferably includes certgije peﬁed ”HtmgfalIdWé théimscfzﬂo bt&rqﬁéﬁﬂt@aatabase
comruni cati ons device 34 as. rfa ﬁ W' qne uni t d 34 ga
operates within a certai ﬁmiréerﬁ)t OF oFCH IR o COFAIUDE qa‘ﬂo&}s evices g&f’gt Aye
Based upon this informat commurticated davmessagas via thatMS8L:24 because Such devicesr
communi cations device 34phYofgeP 1ré)ﬂ‘ié‘%ﬂtlhhe@%ﬁi’thﬁmcanons suppokof the
subscribe to the cellul amééri‘gceﬁg ere )ﬂ‘anoéI er C?P

system which, in this c KR GRATPIC, L RERE: PEHCES eﬂ?tllqu““'e continued
The MSC 24 can nmui nt ai n suppart for conventiomal hwoice:gommunications bnt:aususthey do

correspondi ng to the;ddefbs cqu@,ﬁtelggl ,ﬁﬁé}{tmftd 9bick 'thhhifeldat a
nessage. At |least a portion o

t|f| .|on| forjation
identifies the source of the call é?‘ﬁa‘fql P"'Hs‘ﬂg&?% E fifhe selected
a particular cellular sydatansumhﬂd]bynhng‘wmvcd tabmessagenwithipc the memory

24 determ nes whet her thﬁ’t @%é 'de%icacmah CRocess tike $eRRtedt dafa and store the
subscri ber or a roaner. aI ly List

riber is t
entry in the database, %&4 Barﬂgrc? éWé‘F |ﬁh§ ﬁ%}'gchq ﬁqaé?lty the"Uata
listed in the databa3®. iimcsssmg wiystenh e rkpsr pracegsingat Prior MeCsending the

selected data to the data processing system 46, the data collection

system 40 first converts the data message to an acceptable

communications protocol for conveying the data message to the

data processing system 46. This step is necessary prior to

20 communication with the data processing system 46 because, unlike

the MSC 24 and the data collection system 40, neither the data

processing system 46 nor the second communications link 48 are
compatible with the 1S-41 standard.

Although for the preferred embodiment the MSC 24

25 is programmed to treat the cellular communications devices 34 as

roamers associated with a foreign cellular system, it will be

appreciated that the database of the MSC 24 also can be

programmed to contain entries for the predetermined identifying

characteristics of those cellular communications devices 34

30 operating within the cells of the cellular system 8. Upon

receiving a data message via the control channel 38 from such a

device 34, an MSC 24 containing such database entries will

identify the transmitting cellular communications device 34 as a

“home” unit rather than as a roamer because the MSC database

35 contains an entry that corresponds to the predetermined



24 interprets the data nessage as a transm ssion froma roam ng

nobi | e radi ot el ephone operating within the CVMR system 8 because

t he database fails to contain an entry identifying the 20 cellul ar
source as a "honme" unit. The renote cellular system
identified by $he-,saks nmessage is preferably dedi gagfdefndedat a
col l ection applications, _ rat her than conventional voice

comuni cations, and is represented by the data collection system
40. This renote 25 «cellular systemrepresents the hone | ocation
register (HLR) for the cellular séfvice responsi bl e for

transm ssion of the data nmessage. In recognition that the

The Lot e oo *fﬁ*s Phpracteristic” Subpljg f‘%?vxé‘? d@%ﬂ%@hﬁéﬁﬁ%iﬁge
to the data collection ath1egisters the transmutting eeliulaccomamnieations dawi
link 42. 34 as a homéhgnit adfaddied cbHaldrogystamt 8M ‘mlﬁ&i’vomNthe

from the fomte addifibBaf TeqRfEREHE @Jﬂgﬁﬁé Bt cBughar S,
recogni zes that the Sdatsuch as the data callectipn system #0, ¢oringnire whethbssﬂu&d

SZE : 28: : gg% ?d f romt a rﬁ%ﬁﬂﬁr source is %@alﬂﬁ%%eg%tﬁﬁcﬁﬁer GE eeMsiar gévicdshe
on s
PCT/ US97/ 04915 ystem Howevell to initiate the negessary transfer of the

transnits a nessage to infermaiorin thedatamessagesta the data collection system 40,
(rjglg?ts'?eE 23 fgglnglrgr Cg%ﬁﬂmﬂ RATofl eis emBodificdtis hda edttoqécogmze that data
normal Iy receive t h e% %E% é@‘@g‘g‘w‘@ﬁ@%@&@ﬁ?& %ﬂitx\%ghectlon system
radi ot el ephone has nove#0+t oSpecificallys hasedanpey 2 @ortion of the predetermined
fﬁgsgggggg Isg (r) ]geglt ﬁte elr\/g(g:xdeﬂﬁf PiRg! claradteAltié Rdt iShiiRGualy HsStiatt@uWith the data
aln
Fogi St ration i nf o mat | oFoesRR MSGRl hEMSCEP4 I6cEL Rh Fnfry iits database
devi ce 34 after transfethat cqgmmandsthe siiteh e send allamgssages gontainingnsuch a
10 system 40. 15 characteristic to the data collection system 40. Accordingly, the

MSC 24 thereafter forwards the data message via the first
communications link 42 to the data collection system 40.
The data collection system 40 can be implemented by
a computer. One embodiment for the data collection system 40 is
20 the computer of a service circuit node. Certain manufacturers of
switches, such as the MSC 24, also offer devices for implementing
communications with the data collection system 40, including the
Motorola EMX switch and other vendor proprietary switches.
Switch manufacturers include: AT&T Network Systems,
25 Whippany, New Jersey; Ericsson Radio Systems, Richardson,
Texas; Hughes Network Systems, Germantown, Maryland; and
Motorola, Schaumburg, Illinois.
The cellular system 8 is preferably implemented as
an AMPS or a DAMPS cellular system. However, it will be
30 appreciated that the cellular system 8 also can be compatible with
alternative cellular systems implementing a control channel for
mobile to cell communications, including: DCS 1800, IS 95-
CDMA, ITACS, TACS, ETACS, RC 2000, NMT 450, ESMR,
WACS, NMT 900, or other similar wireless systems.




Alternatively, the data collections system 40 can respond to the

data nessage by transmtting a nessage which confirnms that the
roamer is a valid user and further instructs the M5C 24 to delete
the registration entry upon the expiration of the 15 certain tine
interval . As a w@pdsq@ise option, the MSC 24 can aut opetrusHlokods
delete a registration entry fromthe MSC dat abase upon expiration
of a certain time period without any instruction fromthe data
coll ection system40. In this manner, the datg1 col l ection system
40 is not required to send yet another nessag 20 to the MSC 24 after

the data collection system 40 confirns that the cellular

comruni cations device 34 represenfiSyill lﬂélag?ré&ﬁéd that the CMB S)’Sbfm 8 includds'®
MSC 24 and the data collectlon‘qutl{f &)tﬁ

conpatible with the EI AR ATAKof¢ Ssﬁaﬁhaﬂséhﬁlceéﬁ 12, and'that a ey df reporting
standard). The 1S-41 st ayutenis d}9 | each formedby theimonitor 32 2ind Hi®icellvlar
for communi cations bet idbdél 1§¥ ﬁ:all located it ¥ &éll. For
standard al l ows cel | ul a %@n T |¥

di ssinilar cellular §yst ‘Hﬂts%‘i?‘? thes“H?ftlmf 32 and the
handed- of f bet ween cel | $erbrular scm@mﬂtﬁtmtdamcé n34ddre'preferab locateidhe
e TS ST AN 6 s ok S0 i e gy of
service subscriber. In tsl‘g aé%l\/éé’ f@’h%ﬁ?ﬁqmlﬁal installation of the
forwards the data nessagepbrlntﬁﬁevhbathmiﬂmwrm auditl@&“rbénular&:dﬂnﬁumcatmn
first communicationggl i ’H&Vége 3th£11i' HeScBﬁﬁ)flﬁé@?l' i'n’CTPrheeC | Onoﬁ‘scing and this

an | S-41-conpatible net spons a
system sends a user vali F!ﬁ"n ?ﬂa %é@aﬁ?‘&eﬂh@' jagent 10.qr asqHT jntegral part of

al .joid .asn og 'Iuoul t ghexata mmiresi30. adfor am msallatlonsprdmma& Iviheldaa
aQ VI A 811V0 (QAooal 2f goaedsh) u%@ Afhal ' gatR Sliohn@EEﬁPisli 4ll patft' 3 és PablyP
sai aJos aouevsl p 2uol ssgo ul = anfno ﬂ}éﬁ‘é
m UxI | suoiw ado agi so "ﬂ‘h copngryons SERt °3FB ed evices.
asmos nol njl oo vl flfo lNe\eBitlIdtpssAq wilhbe afpreciated that\the 3ipndl pathis3Dadd33
suoTWnfiumo  oc o | gig daf beAMplEmhentdd 46 RitkeCitidte Sbn¥Rubidatioht dinks
or wireless communications links.

It will be understood that a single cellular

communications device 34 can be connected to multiple monitors
20 32 to permit the transmission of selected data collected from
associated data sources 30 located at a central site. For example,
a single cellular communications device 34 can be mounted at a
central location within or along an office building and multiple
monitors 32 can be distributed throughout the building to permit
25 the acquisition of data from the associated data sources 30.

The data collection system 40 can be located
proximate to or as an integral part of the MSC 24, in which case
the first communication link 42 preferably forms a hard-wired
connection between the devices. However, the data collection

30 system 40 also can be positioned at a remote site. For this remote
installation, the first communications link 42 can be implemented
as a wireless communications system, such as a microwave
system, or as a dedicated data line, such as a conventional
telephone facility. For the convenience of the party that is

35 sponsoring the collection of a particular type of data, the data
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SLM Of t To take advantage of the existing architecture of a CMR system 8,
the format for the data message preferably is identical to the
message format (or data record) for a conventional call
15 origination signal that is transmitted by a cellular radiotelephone
when it originates a cellular call for communication via a CMR
system, such as the CMR system 8.

By using the data message format associated with a
call origination message, the cellular communications device 34
'20 can mimic the initiation of a cellular telephone call by sending a
data message that appears to contain a valid mobile telephone
number and an ESN. Although it is not intended for the cellular
communications device 34 to place a conventional voiced-based
cellular telephone call, the cellular communications device 34
25 imitates a conventional cellular radiotelephone device by
generating the call origination-formatted signal, thereby enabling

a data communication of selected data to the MSC 24.
As shown in the data record 50 in FIG. 2, the
message format for a conventional call origination signal has been
30 adapted by the data message to permit the identification of the
particular transmitting cellular communications device 34 and the
communication of the selected data. In particular, the data field
52 for the predetermined identifying characteristic corresponds to
at least a portion of a mobile telephone number or MIN assigned
35 to the cellular communications device 34. Thus, the
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29 I nformati on can contain an instruction that commands the MSC
24 to delete fromits database the registration entry for the
particul ar cel lular conmuni cati ons device after the expiration

of a certain yposesss tinme period. This allows the MSC 24 t ectiusgmeasisom

I ts dat abase 5 entries for cellular communications devices 34 that
have comuni cat ed data nessages via the MSC 24 because such

devi ces no |l onger require the conti 3 ued communi cati ons support

of the MSC 24. For exanpl e, these vices do not require

conti nued support for conventional voice comuni cations because
they do 10 not reppideterdiitiea t@RAtIfihg ThapActeristia i§) Sibstituted w1th1n the

Suppled by the rece: yeddnt Hefib oo lﬁnftﬁﬁ?GWSéﬁr@C#ﬁ in the call Brigipatign
devi ce 44, can process t bignakl &hispredeterminedsidentifying charactenstlc canshelongt

data, or can forward thet&%‘s‘é@fdﬂmﬁé nkQ lhBBxldQéléphone nuilnrberi" atively,
system 46 for processing Prion to se (glag‘){_l | ect ed ata t

the data processing syst thf AScdetsrminge goﬁharactenstlc assigoed ¢ °4Ga°
first converts the data crekluha;ecpmmnnmmnSabieylce 34 can be @muonveationad

yotem 46, Thi o st5p s E?e;gg‘s’gﬁ o ?ﬁfq;;atm of 2q di @ﬁﬁﬁé’:‘g?tlf‘éﬁm“ ited
data processing system 4 XH!% 1¢ perm1ts the 1ge2 @e[myrce
data col | ection system 40f theidata byt wmiquehyaidentifying the gelinlas commupiations 6
nor the second conmmupgcayedite Bunkssttiaed with the rem&l‘é”ﬁﬁfd fsbﬁr& 130. 1 "Phe

| S-41 standard. d_enbodi nent
he NG 24 25 i BrEATRIRCA, dentitiine CEhamieebristifm Alsen Salies
devi ces 34 as nfosmationaused i by dtie \WISC 24 ct:)el‘qmgmza shatr the slatan
Tl s s satonans Sty s
i denti fyi ng Pros F%??BF@&?%W@S Bfﬁ%ﬁ)@kc Is&F'f %@‘rmunl cati ons

devi ces 34 30 1Bperating w tiFunthemmoreeithe data fiedd 54 inithe daja message
S o e e it o ol
i1 dent i fyOf fecdi] grgipdtion. gigpal for gt philied art ;
as a T i aRaraAy Shan e BSN b bt el et bit Tor
dat abase 35 cont aphfhafAdfaRAirey code! Foi' ¢elhl@nshistéms thgt 86 2O revitw of

20 screen ESNs based upon the manufacturer code segment, it is
possible to manipulate the data field normally filled by an ESN to
supply a data message having a data field 54 containing 32 bits of
selected data. However, if the cellular system uses the
manufacturer code segment of the ESN, the selected data within

25 the data ficld 54 comprises a length defined by the remaining 24
bits of the ESN. For most applications, it will not be necessary to
manipulate the manufacturer’s code segment of the ESN because a
data message having 24 bits of selected data (and, as required, 8
bits of the manufacturer code segment for a conventional ESN)

30 should be sufficient to supply relevant data. As an option, a
Called Address Field (not shown), which normally contains the
digits for the called party’s telephone number, can be used for the
placement of selected data within the data message.

Although adapting certain predefined data fields of a

35 conventional call origination signal is the preferred method for
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30 I dentifying characteristic supplied by the nessage. Thus,

t he MSC 24 registers the transmtting cellular comunications
devi ce 34 as a honme unit of the cellular system 8. This avoids
t he m@ﬂﬁ nal requirenment of contacting a forei gk

system é%% as the data collection system40, to ?th|re atether
this cellular source is a valid user or subscriber of cellular
servi ces. However, to initiate the necessary
transfer of the information in thd4data nmessage to the data

col l ection system 40, the MSC 24 for thIS enbodlnent I s adapt ed
to recogni ze that data opll 0
data col |l ection system forwardnjl& s@i&é&?%pétgl 1J(I‘ﬁ 2 ‘ﬁ(é gg tI) %l#‘l’ hg
the predet erni ned message Psataco) ey %Hﬁgléé‘taﬂpﬂssllgéal Iﬂ§80¢l§t withelthe

i’iSSOfI ated wi E h the d?t Autonomous Regi¥ttativn (fﬂnﬁﬂéﬁ ealsd Ocari e Nﬁéﬂt 21?]) tsend
ocates an entry inits .SW tch. £ 0
send all nessages conta %’ﬁﬁegpgfﬁg’ﬂ“&m“ fromlghe ‘?ﬂ&‘f‘&%ﬁﬁ?ﬁ“& 1igns fevies 3¢
col | ection system 403 A&ﬂm MS(Cy34 wir the control chapmd 38: (The call torigination
Ior var dg Ehe dﬁt a {Tessaﬁgnm #s sliBsthntially similar to thecsigﬁa!nf&aﬂieomtéﬁélho&@
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switch and ot her vendoroplaomglsit@thn GM§HOUM be conducted inclwesponse to a

,._)

manuf acturers incl ude: umtdmgscgi h&I85, 25 Wi ppany, New
Jersey; FEricsson Radio Syste any

Net wor k Systens, Ger mant own, I\/ar ?Ig ggda block diagr @?@I ém%gﬁgeﬁnﬁh?
Il1inois. components gf the; seportisg systera?d n@nsbbtm Hmjitor 32°
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62, and one or more sensors 64. The recorder 60, which is
connected to the data source 30 via the signal path 31, uses the
sensors 64 to detect certain operating or performance
20 characteristics of the data source 30. The detected characteristics
represent selected. data that are preferably stored within the
memory storage device 62. The memory 62 is preferably
random access memory (RAM). However, it will be understood
that the memory 62 also can be implemented by other types of
25 mass data storage devices, including a computer hard disk drive,
an optical disk drive, or a compact disk (CD-ROM).

It will be appreciated that the signal path 31
represents one or more signal channels for transferring the
selected data to the recorder 60 and, furthermore, tha: he

30 recorder 60 can be implemented as either a single or m ‘ti-
channel recording device. Each signal channel normally would
be associated with a different operating or performance
characteristic for the data source 30.

For certain applications, the recorder 60 records

35 selected data from the data source 30 for a predetermined time



alternative cellular systens inplenenting a control channel for

nobile to cell comunications, including: DCS 1800, IS 95- CDVA,
JTACS, TACS, ETACS, RC 2000, NMI 450, ESMR WACS, NMI 900, or
'ot her simlar wreless systens. WO 97/ 36435
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It will be appreciated that the CVR system 8 incl udes an array

of cells, such as the cell 12, and that a set of reporting
systens 29, each formed by the nonitor 32 andg he cel | ul ar

comuni cations device 34, are typically | ocat

in a cell. For 5

each data source 30 within the cell 12, the nonitor 32 and the

cel lular comunication dssH®k 2 chick 66 coanedted toahetredorder 60 supplies timing
proximate to the data s

signal paths 31 and 33.
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i alded

tgdgpgérgr , which is connected to the recorder 60
via the signal path 33, receives the selected data obtained from the
data source 30 by the monitor 32. The controller 74, which is
connected to the data receiver 70 and the cellular transmitter 72,
controls the respective operations of the data receiver 70 and the
cellular transmitter 72. The controller 74 is preferably a
microprocessor-based control system that can be programmed to
conduct control operations in a manner known to the art.

In response to the selected data, the controller 74
prepares a data packet containing the predetermined identifying
characteristic associated with the cellular transmitter 72 and the
selected data collected from the data source 30. The cellular
transmitter 72 responds to the data packet by transmitting a
corresponding data message via the control channel 38 of the
CMR system 8. Specifically, the cellular transmitter 72 uses the
RECC of the control channel 38 to send data messages to the MSC
24. Although the cellular transmitter 72 can be implemented as a
conventional transmitter for a radiotelephone unit, the preferred
cellular transmitter 72 uses only the data radio channels of the
CMR system 8 for transmission of data messages. Consequently,
the cellular transmitter 72 is preferably implemented as a data



The data coll ection system 40 can be | ocated proxi mate to or as

an integral part of the MSC 24, in which case the first

comuni cation |ink 42 preferably forns a hard-w red connecti on
bet ween the devi ces. However, the data collection 30 system 40 al so
can be positiogﬁg 7?1(5 renote site. For this renote PCTIUS97/04915
installation, t rst conmunications link 42 can be inpl enented

as a wireless conmuni cations system such as a m crowave system
or as a dedicated data |ine, such as a conventi onal t el ephone
facility. For the convenience of the party that is 35 sponsoring the
collection of a particular type of data, the data WO 97/ 36435
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processi ng system 46 i sq:&;fﬁ?‘étgf lc)z}p?blgaq &ra&sméﬁg}g]g?tarlg%stageg,l formatted as a
that is typically proxicakeriginatign SSMSM*& thg RECG, of the control channel 38.

FIG 2 is a table that shows theTher gelluvlar dommimications devxce 38 SfndRer

that i s conmuni cated by a e Ref erri ng.now
to FIGS. 1 and 2, a dat'd pg‘l:eg h gg&?‘éfgtﬁy@ﬁ rHe]vQCe 76 conwég(i %‘ cd ngél ns
both a data fiel d 54 fdlirestional| dafacpathate the controller Zéqurrrl@dsﬁleotnd data
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of the data nmessage. THbedsglllan wagsmitter T Adthoughcthe memory storagg dswiceor
nore sel ected charact ergg i shown 2gua Sephatite ddemdryefrdin the memory sdiﬁageake

formt for the dat A0 'CE‘%%* §?e hopiny "§ a?;&'&d% A ‘*f“fi%ﬁlm storage devitEs
message format (or dat e 6 ean bg voplamnentsdaas @asingle memosy which is
or i gi nati on_si gnal thata}dlcélsélb%{p)b}:ﬁﬂl&tec@rd&"%(zhﬂd tlieﬂdbﬂ&gi%mne
en it originates a cellular ca QL RoIminl o atl%?xs\ﬂ&n%y SC 24 wia he
a

system such as the CMR system 8.
nessage format associ ateantiglt¢hannel 38, the cellglan commymnieations d@%@&gﬁ alse
cel lul ar comuni catjsonsndkides@a éellular receiver 78. The cellular receiver 78, which is

connected to the controller 74, can be implemented as the cellular
receiver for a conventional radiotelephone. However, similar to
the cellular transmitter 72, the preferred cellular receiver 78
operates to receive information primarily via the data radio

20 channels rather than the voice radio channels of the CMR system.
Indeed, the preferred embodiment uses a cellular receiver 78
having only data communications capability to avoid the expense
and weight of additional circuitry for voice-based
communications. '

25 It is well known that the FOCC of the cellular
network control channel carries a stream of busy idle bits to
indicate the status of the RECC of the cellular network control
channel. The RECC is busy if the busy idle bit is set to a binary
one value. To minimize the impact of transmissions by one or

30 more cellular communications devices 34 within the cell 12 upon
the normal control signal traffic on the control channel 38, the
cellular transmitter 72 preferably transmits the data message
during those periods when the channel is available or is likely to
be available. Accordingly, the cellular receiver 78 monitors the

35 FOCC of the control channel 38 to enable a determination of the



20 can mmc the initiation of a cellular telephone call by sending a
.data message that appears to contain a valid nobile tel ephone

‘nunmber and an ESN. Although it is not intended for the cellular

‘communi cations device 34 to place a conventional voiced-based

cellular tel ephgaors@bd . the cellular comuni cati ons device 34cCTns97/04915
Imtates a conventional cellular radi otel ephone device by

generating the call origination-formatted signal, thereby enabling

a data communi cation of selected data to the C 24.

As shown in the data record 50 in FIG 2, the nmessage format for
a conventional call origination signal has been 30 adapted by the

data message 1o permit fpoldef hif g%%ggﬁﬁc&: ﬁéthe mofflorid el By

transmtting cel lular communi ca ns . ]
communi cation of the sel BMMIPTIG ﬁ'xe F rqqdc?:FP‘Hlftm& pumpber of bysy idle bits

52 }‘or t he predetern}nedsetdmtha‘bl cdmraaiberﬂosta predeteratiped dimé Period, the
at least a portion of a r a
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PCT/ US97/ 04915 contro uring that timeyperiod. If the level of
predet erm ned i dF|nt i fy| ngontrol eltdratel attivity SfanﬁnﬁlowlﬂWl'ta'intthtdshbhﬁassoclated
data field nornmally reseg)

signal. This predeterm neéﬁpc}iﬁi ;d} nlf khgplatgé §IDI QH céyé{éﬂh g?‘é el, then the
to a set of unassigned nePRtrelier | é ata packel imthe eeljular transmiger
the predeternined identi?Vgi nglnctwpmm,r icellvdar wradndittee <2 initiates a data

cel lular comuni cati gg a
t el ephone nunber or a seﬂﬁo%geo Rﬂ@g?&h]f t?x hd)'% &Y as a call origination
i dentifying characteri st?'@“ﬁlsrt?h th %gﬁt Pi @PW@GHW@’ 38.

of the data by uniquely identifyirig particakdr] theacelilargommtnieations device! 34
devi ce 34 associ ated wi tg;ég f@‘?‘.ﬁs tctﬂ%mﬂﬁ&le Jﬁﬁed by the FOCC of the

predeterm ned identifyin I"'so sup
i nformation used by the fioF Seghgpti eprgggt,grmmed time periods.
message containing ths 'Whe@ellalmcmﬂxmmmatlmyldwlm aalcalated and stores (1) a

running average of the “highest” count of busy idle bits set to the
binary one value per each monitoring time period, and (2) a last
“n” count of busy idle bits set to the binary one value per
monitoring time period. To calculate the running average, a
20 newly acquired count of busy idle bits set to the binary one value
per time period is averaged with a stored average of busy idle bits
set to the binary one value if the count for the immediately
preceding interval is higher than a value of one standard deviation
lower than the stored average. Prior to transmitting a data
25 message via the control channel 38, the cellular communications
device 34 will average the stored last “n” counts of busy idle bits
set to the binary one value per time period and compare that
computed “n” average to the stored running average. If the
computed “n” average drops below the stored running “average,
30 then the cellular communications device 34 outputs the data
message. However, if the computed “n” average exceeds the
stored running average, then the cellular communications device
34 will delay the transmission. In contrast to conventional
radiotelephone units, which are responsive to an instantaneous
35 view of activity on the control channel, it will be appreciated that



I s associated with the data collection system 40. 15

Furthernore, the data field 54 in the data nessage for renote
data corresponds to the location within the data record of a
call origination signal for the ESN. Those skilled in the art

w || appreci ata,otdg f:he ESN is 32 bits long and includes 8 Bichfisdmisors
a manuf acturer or cellular systens that do not review or 20
screen ESNs based upon the nmanufacturer code segnment, it is

possi ble to mani pul ate the data field nornalgg filled by an ESN to
supply a data nessage having a data field 54°€ontaining 32 bits of

sel ected data. However, if the cellular system uses the

manuf act urer code seg
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bits of the manufacturer code se or a tonventi onal
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34 ol o e nyaling e opsraing SbEHpEHOS ilkin e
t he nmessage $ibt ertheless. elfi $ilabeoApRresiatedathas. the «ellular
the Aut ononDgansiaittert 78 talso chn neansmit atheodata NmBss: evhtmus firdt

the NEC 34 via t he contTscig RsvaipoiRyBE e Tontia] i 3. 0 e
signal is substantially sinilar tAlterpativelynthe eellulap GONINBWG%BGBS device 34
Regi stration functips, &dd belprogennnpditonrdnsaiit tieedatal inessagsiduringa certain
time interval, such as during the early moming hours between
midnight and 6 AM, when control signal traffic is normally at a
minimal level. To permit this type of automated transmission
operation, the cellular communications device 34 includes a clock
20 82 connected to the controller 74. The clock 82 outputs a clock
signal in response to expiration of a time interval. In response to
the clock signal, the controller 74 initiates a data message
transmission by the cellular transmitter 72. In this manner,
selected data is transmitted during a known time interval from
25 one of the reporting devices within the cell 12 to a central
location.
The clock 82 preferably outputs the clock signal
during the time period when use of the control channel 38 is at a
reduced level, thereby minimizing the possibility that the cellular
30 communications device 34 will interfere with the normal
communications operations of the CMR system 8. In particular,
the time interval is preferably selected with advance knowledge of
the reduced activity periods for conventional telephone
conversation traffic on the CMR system 8 to ensure that data
35 message transmissions by the various cellular communications



signal includes the Called Address Field and a flag to distinguish

it fromthe Autononobus Registration function. This flag permts 10
the CVMR systemto determ ne whether a call origination function

or a registration function should be conducted in response to a

reception of thgeensdssynal s. FIG 3 is apbtrosdensinggr am
that illustrates the conponents of the reporting system 29,
nanely the nonitor 32 15 and the cellular comrunications device 34.
Referring now to FIGS. 1 and 3, thg,nonitor 32 includes a
recorder 60, a menory 62, and one nore sensors 64. The
recorder 60, which is connected to the data source 30 via the

signal path 31, uses thgeyices 34inthesé'él§92%r§‘&oh§u&‘éﬂ‘iﬁltaﬁﬁh bite RGE Hak RO
20 ¢ f the data e

or performance argcterstics o sour ce ,30.
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CDh- : t d¥fal drakdém S eS|

|(oat hR%/D represents, on Jo‘o(rima re sl &Egjn gxeaﬁr}%%ém?&gré F lg‘ﬁ‘é‘?ée}ﬂq%g
t he sel ect ed 4¢P 3‘8 *&%Fﬂgﬁ%“éﬁquﬁﬁ?mé!gﬂﬂ&uw

30 recorder 60 can be ivipkiersignabipath 33 bjd¢he monitogl32. oThis status signal causes
channel ey o S ST oM B MOEL 4 i e stors
characteristic for the &&F%te&ﬂi% \’i‘g the RECC' of the control chapngl 38, ( The
appl i cations, the recor dronitor 33dypitally outpuds thes status signdhim résponsthe thet a

source 30 for a predeterJdd it 7 3 . :
PCT/ USO7/ 04915 COni}s1etibh BT a data recoffiing’év¥ift: 5For3%xample, in a typical

period. A clock 66 conndePding sapipment sppliFation.ths,manitar 32 fan output the

15 status signal in response to an alarm event, such as the detection
of a maintenance service requirement. Alternatively, for an
utility load management application, the monitor 32 can output
the status signal in response to detection of possible tampering of
the utility's load control device. Those skilled in the art will

20 appreciate that the generation of the status signal is event-driven
and that the applications for the data message system 10 will
determine those events.

For the described embodiment, the cellular
communications device 34 responds to the clock signal or the

25 status signal by sending a data message having a message format
of a conventional call origination signal. In turn, the MSC 24
.receives the data message via the control channel 38 and
subsequently operates upon the data message as if it were a call
origination signal transmitted by a conventional cellular

30 radiotelephone unit.

Although the time interval for the clock 82 is
preferably selected to minimize any interference from data
message transmissions, it is still possible that the cellular network
control channel 38 may be busy when the clock 82 outputs the

35 clock signal to initiate a transmission by the cellular transmitter



data to the recorder 60, thereby enabling the recorder 60 to add a

tinme tag to the selected data. The tine tag indicates the relative

time for the start of each predeterm ned tine period of recording 5
operations. Assum ng that the predetermned tine period is a

known val ue, tQe g4dkdion of the tine tag data permts the peruseroaons

cal cul ation of the start and conpletion tinmes for each data

reporting operation. Correlation of the data collection tinme to the
selected data is desirable for certain processing operations. The 10
clock 66 can be inplenented as a conventionaff0counter supplied

by a hardware device or as a software routine executed by a

m croprocessor. < . ul. i | ons_.dewi ce
34 can include at 72. T°|IB§§F‘}59&Q{£$P§§QQ,A6?€7%?%§WC ’ th% ):ﬁafa
transnmitter 72, and a Joessageteansmission isdelayed vntil the eellae commutcations:h

I's connected to the re?de‘?éEB@@etectsalevel oﬁ’dc%iv‘i@%ﬁﬂ%‘één@@ltéha?ﬁel Bg R4V eS
t he sel ected data obtai.ned f ata _so

omthe . . rce 30 the .
moni tor 32. The control® Fs%ﬁf%ic(?ﬁmil% threshold For a@&ﬁ‘ﬁ’é&?@&‘%ﬁﬁmel’%?‘}
recei ver 70 and t he 5celAlthaugh thissd¢laysa data message transmissionothat tiormally

respective operations GhogldFhaled tikeAGfladein ditedfespbfise to the ddck Gfgndl! e

transmtter 72. The coptroller 74 is preferably a . . .

ni cr opr ocessor - based ¢ g¥)|alll§ygst@}ﬁ FF#Q}‘E‘E&R}%'@Y‘B}%PM%“ to transmit
conduct control oper at ithadatm message duringoam interval svhen the control channel 38
In response to the sel ggtyRdbigya. the controller 74 prepares a

dat a packet containjng the predetermned rdentifyi 2

characteristic asso@ ated with t or dhi Eﬁ"?ﬂ“ 1gﬁér}ﬁgtc§ntsp}legﬁy fpgponds to
sel ected data col | ect edhercdock ignahoutpusbyctheadock 82 bydetecting the busy idle
transmtter 72 respondsiid sehtodaiFinarf dtie Wilie, 2ds Eafdiéd by the FOCC and

correspondi ng data nessage. via i he con | a | me38 f . CVR
system 8. Specificall y,re?ﬁ’é'ege”%ﬁber cfpgﬁgrﬂ%%?&&ﬁguggé_ c[aﬂcg.llfttmg b% tl'ﬁECC
of the control channel rgning sy¥atageaand theSajcaverage.nclisgunning averageis
Al though the cellulgr tgiaredrwithin the mémoby stofagedVicyl76s The controller 74

cel | ul'ar transmtter 7oviibourply Jf b s3RE SolBlibing, Me Befictid S to the
CMR system 8 for transrellilantransmaittes T2corlyguben the,cemputad yn~ average 9eops he
cel lular transnitter 72dlowothefstorsd sannibg averiged Rswill behppreciated that this
process of queuing the transmission of data messages typically
20 requires the storage of the selected data within the memory 76
prior to initiating the data message transmissions.

It is well recognized that a cellular network control
channel, such as the control channel 38, is a two-way
communications path between the MSC 24 and the radiotelephone

25 devices operating in the cell 12. Thus, the receiver 78 is also
useful for receiving communications from the MSC 24 via the
FOCC of the control channel 38. In particular, the MSC 24 can
output command signals via the control channel 38 to initiate
certain operations or to control certain functions of one or more

30  of the cellular communication devices 34 within the cell 12. The
cellular communications device 34 is preferably programmed to
respond to a command signal by conducting a particular operation
or by controlling a certain function associated with the command
signal.

. —
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36 transmtter capable for transmtting data nessages, formatted
as a call origination signal, via the RECC of the control channel
‘38. The cel | ul ar communi cati ons device 34 further
.;includes a nenowy eshéede device 76 connected via a bi- POT/US97/04915

directional data path to the controller 74. The sel ected data

received by the data receiver 70 can be stored in the nenory

storage device 76 prior to the transm ssion % a data nessage by

the cellular transmtter 72. Al though the ne }y storage device

76 is shown as a separate nenory fromthe rrem)ry st or age 10 device

62, it will be appreciated that thg ats‘ﬁéﬁ’ﬂg tﬁiﬁiéhﬂ?%nclude addrgfsﬁagﬁnd

76 can. be inpl enmented as
both the recorder 60 and"’%n é}gﬁf’ugf é}omumcanons device 34 ﬁy respegds to %
recei ve conmunications foommand sifalzbntainingits predeterminedoaddress dawannThis

38, the cellular commnigpivofse NESER %cﬁﬁﬁﬁumcate H2th b bH YRS ea%fgm !

receiver 78. The cellul ar recelver connec
control ler 74, can b i MEIestE t%‘!f“&'“l‘ﬁ%“@%"?l vices 34. By propeg;use oﬂlea
conventional radiot el epmdnkessmg\mperatlml,mllmposnble for the MS@e24 ¢b Irehvtely

recoive i nf of mt | on B?.ef it G ey Pﬁﬁ“é’ﬁgcg” ctidhs of 4 subset BE 1S E5lar

than the voice radio ch pis selects fmm the eyerallgroup
preferred embodi ment usa:fdemeésIMmt}nndw Wll 123 having only data

communi cati ons capabjg ity to avoi %E%dﬁ%%@edﬁ?ﬁﬂle comm, §ﬁﬁ' ﬂrﬁr ably

additional circuitry for v nmuni cat i on

It is well known that tiHe ﬁoéﬂﬁf npﬂ@egemaﬁp&presents a conyepfional ig ne
channel carries a streamurhbémsytildast dportiamof this telephonadllmdbﬁ ishassigmeidus
of the RECC of the cell yhap w&w&n&ﬂgtéaium commumcfam@ evibee3RECTHes

busy if the busy idle blt IS set "to
m nim ze the inpact of tFHHINNGPOFON, k@ﬂ@‘)‘@l" for usgho: Rb? éﬁc&lgmei?phone

communi cati ons devi ci5s Iuumbeihcan trepresent alcommand for a particulas operatibn or
control signal traffic GynthénCOm ﬂﬂls xﬁ la gtﬁlulhp%ommunlcauogﬁedéﬁéé‘@4

transmtter 72 preferabloy transmts t hose

peri ods when the channel®3® b&/QF?%I“émSF! ?% rPFR‘é"@ onjy to a comnggld]%xgna
avai |l abl e. Accordingly, comtaioing its address elateeand & conductithe tpasticular opé&ratiofiCC

of t he control channel Qﬁﬁlﬂcﬁaﬁtihéhtﬁ'iéiﬁbfrtﬂé Rddresd dRfa. t he

20 By transmitting command signals to the’ cellular

communications devices 34, the MSC 24 can remotely control

various operations of the cellular communications devices 34 or

can remotely define various programmable operating parameters

of the devices 34. In response to a selected command signal, the

25 cellular communications device 34 mimics the call origination

operation of a conventional cellular radiotelephone unit by

transmitting a data message formatted as a call origination signal

to the MSC 24. By use of this command signal, a selected cellular

communications device 34 can be polled at any time by the MSC

30 24 to initiate the transmission of a data message containing the
desired selected data.

In response to another command signal, the time

interval for the clock 82 is modified or otherwise replaced with a

substitute time period. The cellular communications device 34

35 also can instruct the monitor 32 to initiate a recording of data
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37 anount of activity on the RECC for the nonitored cell. By
nonitoring the FOCC and counting the nunber of busy idle bits

set to the binary one value for a predetermned tinme period, the
cellular commuR{sedspRs device 34 can determne the |evel of permsereds
control channel activity during that time period. If the level of
control channel activity falls below a certain threshold associ at ed

with Iight or no activity on the control channel, then the

controller 74 supplies the data packet to thé”cel lular transmtter

72. 1n response, the cellular transmtter 72 |n|t|ates a data

S onal. o the MeC 24 vk Qf%é%;@&?pﬁﬁé ﬁr i Te8poills 9 yer st
In particular, the cell gpuunwmgn at F‘CF@'“GB c e3gontroller 74 responglsdotbey
moni tors the busy idle Wetertion of tib oominkend-Signab byt the cellular receiveéioT8 aatd

Cerlutar communi cat 1 ons MR SHSRStrLAGH sldrd¥ 1R Bie Ptbrder 60 1o bombi the data

runni ng average of the T@PWW@‘@H@D of busy idle bits set to the
bi nary one val ue per each noni tOFFI@ 4i siowee the prefeifed Steps bfd method for

moni tori g ti e ber i od. Copipdfica Bﬁwgwg@{wg”ﬁgégé@g@a@m sourcgs vingy
acqui red count of busy cellulasi petwark eontrokchannglyof,acCMR system. With theer
time period is averagedfatd ifg S§6ﬁafi18d peraionobfDiiRy costigorints of the data

set to the binary o

precedi ng i nterval BngFﬁ{)“e§ g??@;iphl@ ﬁ{m@hgﬂé?ﬁ(ﬁ%ﬁé M,tgtlflﬁ 1 and
| ower than the stored aﬁerthgemeﬂmdnstarés @t dhe rstaxti blgck 200.4 At step 202, the
message via the control ?émﬁi o$9onet b€ meéited p&mbteCdmmaés 80sis monitored,

devi oo 34 1 2ver a0 B T Bl gl AR AP ik Rep 204,
conputed "n" average tosﬁmtgdoﬂ@&ar Fﬁﬂ cted ater thee. operation or performance
computed ” n" aver agqsdr @h&ri&éﬂmésh@fsm@rruinmendmgsaueem are collectéd ahden
Hovever L E R et d%cgargf‘ggvg - Epfdifiil i selected data"ER3HE
predetermme 1dentlfy1ng characteristic is prepared in the step
206. At step 208, the data message corresponding to the data
packet is transmitted to the MSC 24 via the control channel 38 of
20 the CMR system 8. The above-desctribed steps are preferably
implemented by one or more software routines that are executed
by the reporting system 29 formed by the monitor 32 and the
cellular communications device 34.
The program next branches to block A (FIG. 5).
25 During the enablement of this program branch, the MSC 24
determines whether a cellular call origination signal has been
transmitted by a roamer or by a home unit based upon the
information contained in the data message which, in this case, is
formatted as a call origination message. Consequently, the data
30 message contains information placed in at least the data fields
corresponding to a MIN and ESN in a conventional call
origination signal. As an option, selected data can also be placed
in the data field normally reserved for the telephone number of
the called party, i.e., the Called Address field.




stored runni ng average, then the cellular comuni cati ons device

34 will delay the transm ssion. In contrast to conventi onal
radi ot el ephone units, which are responsive to an instantaneous 35
view of activity on the control channel, it will be appreciated that
WD 97/ 36435 PCTp&i78597/d4624 5
38 wﬁe %%ove descri bed transm ssion

gueui ng process is a
heuristic nmet hod based upon a determnistic analysis of the
stream of busy idle bits. In this manner,
the cellular transmtter 78 del ays 5 43ansn1tt|ng t he data nessage
to atime interval when the control channel is available for

cl ear use by the cellular communi n of

data queui ng m nim zes thegtof Si gﬁﬁi‘,t J Mlustrates the Iﬁé é%er a@l 8fﬂﬂe

nunerous cel lul ar comuii® whether the recq;xe mmesme |begn

will interfere with nor Itﬁnshﬂttedhbynea roamer I6r byoa\hometunitand e vesdtinge

operating radiotele hon t I |
p g Phonggy; pqaé PAKan'B}Pthe MSC 24 bas&? hh) 'H?i;gﬁh[&si detctmihAtidh.

be appreciated that the _ce 0 can
transmt the data ne§saddrpingpew toFIGS. 1 an WHB"—RWQ“S conducted

availability of the con ecMB(D 24 BEgin at step 210 of branch A, At step 210, a
Al ternatively, the cell aﬁ{ gﬁg%?gg%gagz“ AehaiEd 33 a call onéﬁatﬁ%nmgﬁﬂ%o

programed to transmt ng, a .cefta
interval, such as duri ngnmnsamgﬁ Ilar cammunicatign; i seceived via the control

m dni ght and 6 AM when chanii¢l38 at theaMSC 24{ and itlte dasanfi¢ldy oﬁtth@data message
mnimal |evel. To pelF)g‘r tart]': kﬁmtlﬂ d Ons@%ﬁﬁﬁﬁtlﬁgﬁfc rﬁﬁsrﬁﬁ&' i the received),

operation, the cellu I.C i'ncP
82 connected to the contl\fI m% depregept %Péﬂiﬁ@sﬂ §Vl él eumt having

signal in response to eapiemty imthef databasecof thiecViS( 24/ thenctheSTBEST branch is
the clock signal, the cgg 16\%?% gl%c!(rﬁfﬁ 3{?%11&1??1% @ﬁéﬁ%ﬂfe unit, which is a

transm ssion by the cel | u ar transm
sel ected data is transnicONYENHOR §eélﬂﬂbvﬁﬂd!9tﬁlephﬁl@r \H!llt qugqq:lated with a

one of the reportingsdegubscribert of the iserviees offered by thetCMR system, for this
MSQC, is considered to be a valid user for cellular voice-based
communications via with the MSC 24. It is highly likely that at
least some of the conventional radiotelephones operating within
the cell 12 represent subscribers to the cellular services offered
20 by the CMR system 8 and, accordingly, those radiotelephones are
typically identified as home units. In contrast, the transmissions
by the cellular communications devices 34 operating within the
cell 12 are preferably designed to appear as transmissions from
roamers associated with a foreign or remote CMR system, such as

25 the data collection system 40.

If the data in the received MIN field does not match
an entry in the database maintained by the MSC 24, then the “NO”
branch is followed to step 218, where the MSC 24 determines that
the source of the data message signal is a roamer. The MSC 24

30 makes this determination based on information within the data
message in a data field corresponding to the MIN. For the data
message originated by a cellular communications device 34, the
predetermined identifying characteristic is stored in the data field
normally reserved for the MIN. At least a portion of the

35 predetermined identifying characteristic identifies the data



| ocati on. The cl ock 82 preferably outputs the clock

si gnal during the tinme period when use of the control channel 38
is at a reduced | evel, thereby mnimzing the possibility that

t he cel |l ul ar 30 conmunications device 34 will interfere with the

nor mal wo 97f3gguni cations operations of the CWR syst erpcﬁ'msk'ﬂwols
particul ar, the time interval is preferably selected wt

advance know edge of the reduced activity periods for
conventional tel ephone conversation traffic on the CVMR system 8
to ensure that data 35 nmessage transnfdsions by the various cellul ar
communi cati ons WO 97/ 36435

PCT/ US97/ 04915 . “ ” 39 .
devices 34 in the cell GISFHOR SYSR A0 A5 1 ohomes: FeRvife Proyider for the
with voice call processeelplancomgumicationsdaviesi3¢o Thig, thedWiS(h24 determines
radi ot el ephones oper at i yhgt tie 846 Hesdage Ha8 bekitlandhiftad roamer associated
i npl emented as either a rkﬁr dvvaqr}ﬁ cgﬂger @r as ﬁ s%t\ag{a . %s coynt er
i npl emented by coded i n¥MPARRIREr LR fysteny,Suchas the data collectign sysiem#07 4.
A data transm ssion Sy the cel | ulAtrdesisionblock 220,4he database maintmine-by the
al so can be initiated iRIESPINEE checRed! & ' infq W a
the signal path 33 by the nonifor. 3?2 i@tlﬁfgéﬂ}gﬂ?#&na tﬂggutg?esmfopnati%{
the cellular communi cat?BREANS WIth The i PIEHDLs 1 HF &fplained in more
sel ected data via the Ri3aibfbelow,cthe r MSCh2dnatorgmllyrhwill not locate the
moni tor 32 typically ouprideferntined! i’déiﬁif?iﬂ%%h:ﬁrﬂctéﬁ%ﬂ@nﬁﬁﬂﬁﬂ § database
conpl etion of a datg recordi ngt evan{ﬂ.) Fol e 31 ﬁé |r} a tn}/lﬁl ((:la
vendi ng equi prent alihl i RERAUSH, the, dath, messpes hias, e, dpnsmified by a cellular
status signal in responcemmunicationsndeviset 345 urdthers than byt accbnwentional
of ‘a mai ntenance servi GRdiGtelphRBRinit. Alf (i #hdiey ¥s néSitive] the “NO” branch
utility | oad managenent, ﬂl | %ﬁt}l 3@ 8%?& noni t or 32 canh out put
the status signal in re’§§§ oweLfo P Gn of possible tanmpering of
the utility's load control devi cét tHock 222,| the i MSGe 24r tformards certain
15 identification information to the CMR system associated with the
roamer, as identified by information obtained from the MIN data
field. This CMR system is typically represented by a home
location register. For example, the MSC 24 can transmit
information taken from certain fields of the received data
20 message, including the predetermined identifying characteristic
and the selected data, via the first communications link 42 to the
data collection system 40. At this point, the data collection system
40 recognizes that the transmitted information contains the
desired selected data, and typically stores the selected data within
25 the memory storage device 44 to facilitate subsequent uses of the
selected data. In addition, the data collection system can issue a
validation message to the MSC 24 via the first communications
link 42. The validation message confirms that the source of the
information provided by the data message is a valid user of
30 services offered by this foreign CMR system, i.e., the data
collection system 40. This validation message also preferably
indicates that the MSC 24 should deny cellular voice
communications privileges for this source because no voice-based
call is actually associated with the data message transmitted by the
35 responsible cellular communications device 34. This type of



20 appreciate that the generation of the status signal is event-driven
and that the applications for the data nessage system 10 w ||

det erm ne those events. For the described enbodi nent,
the cel lul ar comuni cati ons device 34 responds to the clock
signal or the wpomseds Status signal by sending a data nmessagerisiosdsa
‘nmessage fornmat of a conventional call origination signal. In
turn, the MSC 24 recei ves the data nessage via the control
channel 38 and subsequent |y oper at;g upon the data nessage as if
It were a call origination signal ansmtted by a conventi onal

cel | ul ar 30 radiotel ephone unit. Al t hough the

time interval for the cl afion ?nessage prevent e MSCY 24 Skonl ea‘itetlﬂngtmg RO

mnimze any interference from ssage, transm s
still possible that the 258igna &Fﬂﬂg’vﬂfﬂ‘ﬁe channel for %OHY ¢ SEUERened thegdatay
be busy when the cl ock dfessagquts the 35 clock signal to initiate a

transm ssion by the cellular tran
PCT/ USO7/ 04915 it fifformation of"@egﬁlz\g‘f?eﬁd is contained_jn

To nminimze this posSi bI@ﬁ‘iﬁ‘%"?@r efithe MR 4, thea the steps 222 and 234 sarege
transnission is del ayed jomped byfollosvingl the ‘“QHESLbranehitordecision block 228levi Ce

34 detects a level of activity ong t{faﬁnﬁga réﬂn&ﬂéﬂgq ,gﬁ,,g,,h ch as a cellglar

| ess than a certain threshold J‘or peri’o
Al t hough this del ays a Esdeﬂﬁfﬁj%»s?% doqlmpsgltemporanly, to

woul d have taken pl ace |the databaxe aedm)mm dﬂmgﬂmkteplmainre%b&me to the

delay allows the ceI

t he data nessage dur| ngc%gd{lcte fé en t e C fo%t hggq@f q@n ‘;“q“lfy ;:

I s not busy. 10 eshan instcti
responds to tfremc¢he GMR Wmmskmmteﬂwitheh@i‘mhexsﬁuﬁyasldie.edimng
Fooc and € recdt Eﬁﬁ‘v’f‘istysﬁé*”a“e‘?“‘f @%%‘5'&“8 68 O 15 1onich”
bot h t he formation from (t:h ' database. e response 1s posmve

15 the “YES” branch is followed to step 230 and the MSC 24 deletes
the entry from the database. In this manner, the database is not
cluttered with information that is no longer relevant to the
operations of the MSC 24. In contrast, if the response is negative,
then the “NO” branch is followed back to the step 228.

20 The steps shown is FIG. 5 are preferably
implemented by one or more computer software routines that
reside on and are executed by the MSC 24. The software
development techniques necessary to code this process and to
create the necessary software routines are known by those skilled

25 in the art. :

FIG. 6 is a flow chart diagram that shows the steps
for a method for initiating the transmission of a data message via
a cellular network control channel of a cellular system.
Referring to FIGS. 1 and 6, the method is started at the start

30 block 240. At step 242, an inquiry is made whether a certain
time interval has expired. If the time period has not expired, the
“NO” branch is followed to the start block 240. In contrast, if the
time period has expired, then the “YES” branch is followed to the
block 244. In step 244, a clock signal is output upon the

35 expiration of the certain time interval. A data packet is prepared



runni ng average and the "n" average. This running average is 15
stored within the nenory storage device 76. The controller 74

will supply a data packet containing the selected data to the

cellular transmitter 72 only when the conputed "n" average drops

bel ow t he st or%; '5ng average. It will be appreciated t hatPé‘l%837I049%
process of queulng € transm ssion of data nessages typically

requires the storage of the selected data within the nenory 76

prior to initiating the data nessage transni ssi ons.

It is well recognized that a cellular networéd6contr ol channel ,
such as the control channel 38, is a two-way conmmuni cati ons path
bet ween the MSC 24 and the rad'? éel ephone h 25 .devi ces operating in
the cell 12. Thus, the MbUFRer*9gtq PeIpu, the transmissign.pf a;data, é‘é‘gﬁs@gﬁg
communi cati ons from t hecop@imiagythe ptedetermined identifyi@gochareteristicr ahd the
channel 38. In particul ggleclededd®C Kﬂtlﬁ@]aoint, the cellulft“¢dtiinuiiEatoi déwog! s

via the control channel ,38 to ,nitiate . certal.n erati on rto
control certain functi oﬁg ’Bff%‘bé tQ transmit the data essage if a 88% %paéqnef of the
comuni cati on devi ce$ 3delulannetwosk controlichannikis available on a nbhinterference

comruni cations device 3g§adig pPreferably programed to respond to
a command signal by conducting aparti r, ope i on .. r by
controlling a certain function aﬁﬁ?ﬁ%ﬁ\ﬁbﬂ?eﬁﬁiﬂ%m‘canms device 34
si gnal . WO 97/ 3ftsititors the stream of busy idle bits carried by the FOCC of the

PCT/ US97/ 04915 1 th
e command =i gnal s éypf%%'ﬁ) channel 38 ereafter calculdtes the average for the
n

¥.lnc @lﬁ address” daia
cel lul ar comuni cat inslabyRcbusy i Ieif} 5 Baving abipary,one value per tipg ipigryal.
signal containing its pAdddecisiam blbckl 2505 andimquirytissconducted to determine

the MSC 24 to comuni CajhefidrthetDniPute® 4" Uversid Al 18ss than gagsstﬁfﬂ@ﬁirﬁﬂng
comuni cations devices 34. By pr 8 L ,use of th . .. .addressi.n
operation, it is possi bR¥etagt ot 1he highosk comat ehbusy ydle bits Kaving & biBARY opfie
operations or functionsvalueapenbtinie dfiterval. cdfl thearesponse to this inquiry is
conmuni cations devi §8S Rdghtivé, the SMFOX ¢hhnAel 3% i9VEhsY |arfll, Oécordingly,
transmission of the data message is delayed by following the
“NO” branch to the step 248 and the sequence of monitoring the
busy idle bits and calculating averages continues. In contrast, if
the response is positive, then the “YES” branch is followed to step
20 252 and the data message is transmitted via the RECC of the
control channel 38 to the MSC 24. _

' The steps shown is FIG. 6 are preferably
implemehted by one or more computer software routines that
reside on and are executed by the cellular communications device

25 34, The software development techniques necessary to code this
process and to create the necessary software routines are known
by those skilled in the art.

Paging Acknowledgment System
Referring now to FIG. 7, which illustrates another

30 embodiment of the present invention, a paging acknowledgment
system 10' operates within the environment of a CMR system 8’
for communicating acknowledgment messages in response to
reception of paging messages. This allows a paging party that
uses the communications services offered by the system 10’ to



of devices 34 within the cell 12. 10 The address data of

the command signal is preferably a 10 digit nunber that
represents a conventional tel ephone nunber. At |east a portion
of this tel ephone nunber is assigned to a correspondi ng cellul ar
conmmuni cati ons Q/?\(/?H)é&3§4 The remai ni ng portion (i pciwssrioadike
for use) of the gt tel ephone 15 nunber can represent a command
for a particular operation or function. In this manner, a

cel lul ar communi cati ons device 34 can be programmed to respond
only to a commuand si gnal containing4ks address data and to
conduct the parti cul ar operation or function identified by the
addr ess dat a. |

cel lul ar commﬁ?%eéY? 8ﬂ@ed@§h§f§§?%hm%&ﬁ caﬁ%rg‘%édse?fmy%
control vari ougcmﬂwapcms dhe PABINGANESHAES- conmuni cati ons deV| ces
34 or can re][mt ﬁ' y defi n@inyiddr e!theodagy colhettion systert 10)athe paging
par aneters t o} t

Canal . the 25 ccl naRIPRGTERARC sy TR RREs AUvAnRRRE G the iTHANIE
ori gi nation Sopequlpmnnboffgmbwem@aﬂaml@l&ll GMR system: suelpasfhe
uni t byt' _ I t ransmGM'K‘Qy%téiﬂtB resaaspslyf eithet taedoedl arewdlor wide area
origination signa 0

a selected cellul ar °°mm“Bb‘%?Rmﬂ gﬁ%ﬂ% %@ “Bﬁg“zf't@%‘zng ag %lghgﬁ?ééﬁy
time by the MSC 30 nessages. nﬂqcaus,e thecacknovwledgment rmssag%emm datpe
cont ai ni ng the Hi@édrﬁifoﬁﬁﬂaﬁ%e‘i‘aﬂx&athan voice-based information) the

h d
GFGR"58 12 ot 1583 Berd A0 o Gl sl el GG Mt .
period. The cellul ar com@MR systemsferccomanmicating thgsacknowledgment snessages.

the nmonitor 32 to initiatPy avoRfingtanigusé ofahd valuable véite ThanaéRSof a CMR
PCT/ US97104915

the remote data source 3GYFE™ e@ﬁé“?@gn{ 30' %qnsgﬁvc[shtle'ne usé%f the voice chanh%?sr?or
signal . In particular, tconyentiomalcte Glzlh@%%p@mh‘éﬁfﬁﬂﬁl?h% by users of cellular

15 radiotelephones. Accordingly, the system 10’ permits the
expanded use of available resources offered by existing or
adapted equipment for a CMR system, while minimizing any
interference to conventional voice-based applications, namely
telephone conversations.

20 As shown in FIG. 7, the paging acknowledgment
system includes a communications system 149 comprising at least
one paging terminal 150 and a data collection system 40', one or
more remote communications devices 152, and at least one MSC
24' associated with the CMR system 8'. In general, the

25 communications system 149 responds to a paging message from a
paging party by preparing a data message that corresponds to the
paging message. A particular acknowledgment code, which is
assigned by the communications system 149 to the data message,
is stored to support a subsequent determination of whether the

30 data message has been properly acknowledged by one of the
remote communications devices 152. The communications system
149 thereafter transmits the data message via a communications
path 156 to a selected remote communications device 152.

A selected remote communications unit 152 receives

35 the data message and thereafter prepares an acknowledgment



detection of the command signal by the cellular receiver 78 and

outputs an instruction signal to the recorder 60 to pronpt the data 5
reporting operation. FIG 4 shows the preferred steps
of a nethod for comuni cating data collected fromrenote data
sources via a cellular network control channel of m
Wth the wogmf'gfegm ng general operation of the conponent’s O?&?Lse

dat a 10 collection system10 in mnd, and referring nowto FIGS. 1
and 4, the nmethod starts at the start block 200. At step 202, the

operation of one or nore renpte data sources 48 i s nonitored,
typically for a predetermned tine period At the step 204,
selected data directed to the o eratlon

15
characteristics of the riBffdid8® g’é" %‘%%&Wje@w@%‘fw takgn from the data

stored. A data packet cdncsatag'engThhsemIt@tMOtmcanmnichﬁons device 152 then
%gde; fr 21 ggdzlogenz Ih fe yhgteaﬁéiﬂfstggherd%ﬁygd ﬂéﬁﬁ&%%& lthe NMISE 24 via the
packet is transmitted ¢ Pelinlas Betark, con g‘@ﬂ&?i)gs F\MQ‘& 24t recognizeg)
the CMR system 8. Thé althatthéesource of the aplsnwledgrmmmSyge is associated with
I npl enment ed by one or S@Biﬂ‘@l@u&@ﬁg&l@ess arﬂgx?_ﬁdﬁ e(forwards the

by the reporting system or m)nl 2 and,
cel lul ar comuni cati ons *H’Z‘PP n&me t message o ecommumca%@s pystemalASwiaca
branches to bl ock A (Fl dirss)communicaionsbink A43'.t Theccorhinmmicdtionfs $ystem 149

program branch, the MSCb;?ﬂ)cesses the ackn%il@d%?n@ﬁ@ Eﬁ?hﬂ& dé?élln‘ﬁlnﬂ th PE

origination signal has % Eran roamer qr
unit based upon the 10 the acknowledgmen| message SOHE 'FFlsc %aogﬁrgc
which, in this case, is the data messages. nThisodetesminatinin isanade bytcmnparmgﬂgpa

Consequent |y, the data acknovﬁ@dﬁﬁfe?ﬂ%déom Etheswk%wag& LRhedsage b e
| east the data fields car rLespo

conventional call stored ‘ﬂ @pﬁ EF assggx %a tg%qsggqsedlfa
data can al so be pl aced match is made; memﬁledmlmdwbdgnm rcanll;e sioged for ldter

EA\SS tel e]E)holng nunber pf use or sug&;lledtﬁethéfﬂdg?&h paftyy, 1.e., the Called
PCT/r 6237 / '029 15 ?(efemng still to FIG. 7 and reviewing in more

detail the operation of the paging acknowledgment system 10, a
party desiring to contact another party at a remote site forwards a
paging message via a communications network 151 for eventual
20 transmission by the paging terminal 150. In response to the
paging message, the paging terminal 150 transmits a data
message, which corresponds to the paging message, via an antenna
154. The combination of the paging terminal 150 and the antenna
154 preferably operates as a conventional radiopaging system
25 having the capability of broadcasting data messages over a known
geographical area. A remote communications device 152,
operating within the geographical coverage area, is responsive to
a data message containing its particular address. Specifically, the
remote communications device 152 transmits an acknowledgment
30 message via a cellular network of the CMR system 8', namely the
control channel 38' and the MSC 24'. As described below, the
reception of the acknowledgment message by the MSC 24' enables
the process for verifying the reception of the data message.
For the preferred embodiment, the paging terminal
35 150 receives a paging message via the communications network



43 FIG 5 illustrates the preferred steps taken by
t he MSC 24 to determ ne whether the received data nessage has
been transmtted by a roamer or by a honme unit and the resulting
actions taken by the MSC 24 based upon this initial determnation. 5
Turning now to \ﬂ)% %sa”d 5, the database operations conduct pdrmsore491s

by the MSC 24 begi'n at step 210 of branch A At step 210, a dat a
nmessage, preferably formatted as a call origination signal for

initiating a cellular conmunication, is recei v§d via the control

channel 38 at the MSC 24, and the data fiel ds48f the data nmessage 10
are exam ned. At decision block 214, if the data in the received

Bhtry i the dat abase. of 19 oSy 8,0, preterd *f?&?&f’fﬁi Hlephone network™
fol lowed to block 216. |PHINI I!zmil h%apmﬁta fhat e, cammpmnications network
conventional cellular raﬂSDbﬁh‘b&ﬁﬂ'{iﬂemantedaassatheﬁkﬂdwwddimimmcatlonﬁystems

subscri ber of the services

MSC, is considered to bel "éﬂ%h%of g@@“‘%‘@f"‘%‘aﬁ i/n%%'@é aéigggcpetwork (VAN)
communi cations via wiih (nat showmy ora dediosteshdata ling| (pot ishoway). The paging
| east sone of the convenigrfiiiaal 150/i9adaped a0 dfndie it sprtil iehu&ements for an

the cell 12 represent sub I c re 20
by the CVR system & and. S0P BIRgIEe 5‘%@&@%&?@%&0 B Bhgifle essage by
typically identified as praparing @scorrespondingsdata meessages mldei data message
by the cellular communi cgidlgdes dﬁVfdmﬁuﬁé infeinddticil (1} Bhaddbéss that uniquely

cell 12 are prefera de |cm SlLO

roamers associ at ed \MWh or ﬁﬁe&%‘l? Qﬁ%ﬂ%ﬁ%ﬁ ’ gﬁs%i‘ff?ghy a sel%ed
the data col | ection syst@mats: “communication device 152 (2) jan ackaowdedgment gede
received MN field does it dniquely identifies th@) panticilardataeniiibag@smd the

mai nt ai ned by the MsSC 24 r f 0

step 218, where the MSC Eafrggéb (ﬂﬁﬁe%%lﬂgtmessage, ana Qaélg'gr @%‘Ja &gﬁfa%d
data message signal is awidetherpaging message, The format ofithe-datarmessage will be
determ nation based ¢f i gésvribed i'mvid detailttdowawith respect to FIGI®8ssage in a

o1 ginated by a cel 'l ar communi NS E@ﬁl&ﬁ%@ﬁmﬂmf supplies'the fGrmation
predet er ni ned i denti fyi nassoriated elwlﬁll dhes address ifer Hheqselectes jremote

normal |y reserved for theoMmunitaticwst devive t 162 aind hthe pagi®® data for
predeterm ned identifying,cOoaAchcod & te bFdrithe Se1ebi d&ice 152. In contrast,
20 the paging terminal 150 is adapted to supply the acknowledgment
code for use with the data message and preferably stores or
archives the acknowledgment code to permit later comparisons to
an acknowledgment code returned in acknowledgment messages
from the remote communications devices 152, as described
25 Dbelow. Each data message is assigned a unique acknowledgment
code to support the comparison of data messages to a particular
acknowledgment message. The paging terminal 150 thereafter
can transmit the data message via a radiopaging network to
complete the communication of the paging message to the
30 intended paged party.

For local area communication of a paging message,
the paging terminal 150 transmits the corresponding data message
for direct reception by a selected remote communications device
152 that is known to normally operate within the geographic

35 coverage area of the paging terminal 150. However, if the
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44 col lection system 40 as the "hone" service provider for the
cel lul ar comuni cati ons device 34. Thus, the MSC 24 determ nes

that the data nessage has been transmtted by a roaner associ ated

with a anot herw%%gtem such as the data collection systerpcﬁjﬁ/ge‘?i ig

At decision blo t he dat abase naintai ned by the

checked to determ ne whether the information associated with the
MN field is present. As explained in nore detail below, the MSC
24 normally will not l|ocate the preﬁﬁterm’ ned identifying

characteristic within this database 10 because the data nessage has

been transmitted by a cellular . .. C ni i ons devi ce 34, rather
than by a conventional Tremote com'ﬁgﬂﬁcﬁpgpﬁgﬁgﬁ? Eﬁétﬂp"‘i“f’ﬂyrﬂ@rﬁﬁalﬂq‘?dt‘:&f
negative, the "NO' brandhe geographical covesage aech b the pagingzerminal 150, then

At block 222, the MSC 24hé Qemminil TS0 forwards the data hie88dge t& Anbftikr paging
mfornahontotheClVRi#st ci at S

em,as ed with_ the roaner,
i dentified by informati &HBHA iﬁ’z #r BﬂﬂPHQI WPREMRS, petwork (not rShoven) -fars
CMVR systemis typicaPlytransmissioredobythe Wate message withinathenappmipriate.
For exanple, the MSC 24 &Mak: ; i r ' t f .
certain fields of the rggglg\r/éev(}ﬂ%t a ea°. TIZHOS uﬁ%s@a%gﬁ“ﬁ%ﬁiﬁh%?mmﬂs
predet ermi ned identifyi ﬁ&“@ﬁ%ﬁ"’gc ¥, 8 eadigpaging comm tions d8 formya
via the first comuni caWidesateanzommuynications network isdweH knowacwithin the
system 40. At this poin i >ol | inti :
recogni zes that the ragﬁi%éﬂgﬁ ngig%lgéﬁgﬁ%1ﬁéon of the%er%té%? roefd
sel ected data, and t‘épi § FYStE G 5 PsCd upat : YPeR of the data mgssageo
nmenory storage device 4401thc tanﬁQmdeﬁVlmlaﬁ-of the
selected data. I n addition, the dphg ?%gihg?{d[ﬁﬂnqutm. dafnbficdtes? with the

val i dati on nmessage to the C 24 via 9?2 rs& conmjﬁzat | ons. i s
link 42. The val i dat i on FB¥IG COBURPRIGRIONS, [deYIEes 0|0 ¢ OBPTatiNg Within its
I nformati on provided by gengra;gnaalneeza@gei area vial a dadiopaging commusitations

services offered by shi patipr 561 WhRKS YS! preferatly. iplem@hted as a wireless
col l ection system 40. This vali dﬁt on méﬁ??ﬁ%gpal So_preferabl

i ndi cates that the MsC S2TURBRCAUORS FYRY Pot Qucrowave ot radio frequency
comuni cations privi | egéBR)oradiei dinkour Howeserusié willyvbe cenderstapd that the

radiopaging communications path 156 also can be implemented by
a wired communications system, including a dedicated data line or
20 a conventional telephone facility. For the preferred
communications path 156, the paging terminal 150 transmits the
data message via the antenna 154.
A remote communications device 152 responds to a
data message containing its particular address by supplying the
25 paging data associated with the paging message to the user of the
device 152. In a manner similar to a conventional pager, the
preferred remote communications device 152 outputs an alert to
the user to indicate the reception of a data message and thereafter
presents in a conventional manner the paging data to the user. As
30 is well known in the paging system industry, the alert can be a
visual, audible, or tactile signal and the presentation of the paging
data can be conducted in an audible or textual (or graphical)
format.

The remote communications device 152 further
35 responds to the data message by sending via the CMR system 8' an



call is actually associated with the data nmessage transmtted by the

35 responsi bl e cellular communi cations device 34. This type of WO
97/ 36435 - PCT/ US97/ 04915

45 val i dati on nessage prevents the MSC 24 fromattenpting to
assign a cellul 18 ¥/§’J4§se channel for use by the source of the gagfmsoroa915
nmessage. If the information of the MN field is
contained in 5 the database of the MSC 24, then the steps 222 and
224 are junped by follow ng the "YES" branch to decision bl ock
228. | nformation concerdlng a roaner, such as a

cel lul ar communi cat I ons device 34, can be added, at | east
tenporarily, to at abas

in response to the a‘ilﬂ"o Sm?ﬁ sﬁégéggaé'ﬁ%\%% 55‘%{&‘2@93@5%@‘*
inquiry is condﬁﬂ\eedauadnmagcmlhevxﬂfanmecm that the ledgment
I nstruction ?@nﬁﬁ@ aS¥t éﬁﬁ@ﬂrﬂhﬁ@n%ﬁtﬁe&ﬁ&hé Qﬁ'l?dln Sdmh]
as the. data st em Wgé uests f etb

t he roaner i nf B?eﬁﬁ?g% SmfFﬁBO gd?ﬁgiﬁ JBCS§Age) gnd e BHQE“T'%
posi tive, 15 the alEtiwledgment messagevelst descrihed2 o more dnwlvmtm
del et es the enpdspelct Off PRG I3, améeacldﬂbm D&Y Shessage dahbdinse
i's not cIuttere Wi th I nfor tlonth noloner re["evant to
t he oper at i ons ITHPTIIHORR 3¢ tl"‘ntyl’SnftEl to; q‘?
negati ve, t henthisénfonmationaviatthe contsol ahemeia&& tlo pantacclaaptoztakc
20 The stepgdeamidge! 6f the kﬁovz«heamﬁfeetml %f a CMR system, the
i npl emrent ed by one or m)r CO ter software.r a a(il
on and are execut ed ﬁgk eg epigxgsgggmﬁ)rmatte th!] appagl;,%q gﬁ%mntmn

t echni ques necessary to calle origmammnmgnahdtha@ is transmittedebye a reellular
necessary software routi pgfio ﬁél@{:WﬁnRderh&%ﬁ phétirld 80Call Orighation futfetivm,

FIG 6 is a flow chart diagr e ste
for initiating the tr ansFrFss‘?ﬁ] “r’?a&sgﬁ 'é'%\ﬁs a cellular telfe%floﬁe %h%g
commumcatlon via the CMR system
15 The remote communications device 152 sends the

acknowledgment message to the cell control 16 in the cell 12 viaa

cellular communications link 36. In turn, the cell control 16

forwards the acknowledgment message to the MSC 24' via the

data link 22. The control channel 38, which is formed by the data

20 link 22 and the cellular communications link 36, permits the

communication of control signals between each remote
communications device 152 within the cell 12 and the MSC 24".

The MSC 24' receives the acknowledgment message

via the control channel 38 and, based upon certain information

25 supplied in the acknowledgment message, determines that the

message appears to have been transmitted by a roaming

radiotelephone unit. Without any recognition that the

acknowledgment message was actually transmitted by an adapted

cellular device, such as a remote communications device 152, the

30 MSC 24" treats the acknowledgment message as if the message had

been transmitted by a “roamer”-type cellular device.

Accordingly, the MSC 24' forwards via a first communications

link 42' the acknowledgment message to another cellular system

associated with this roamer, a data collection system 40'. In turn,

35 the data collection system 40' recognizes that the acknowledgment



a cellular network control channel of a cellular system

Referring to FIGS. 1 and 6, the nethod is started at the start 30

bl ock 240. At step 242, an inquiry is nade whether a certain time
|nterval has expired. If the tine period has not expired, the

"“NO' branch i qyed to the start bl ock 240. In contrast,
time period hgvség%(lgpl red, then the "YES"' branch is followed t](’)é'lflﬂgg%'ms

bl ock 244. In step 244, a clock signal is output upon the 35
expiration of the certain tinme interval. A data packet is prepared
WO 97/ 36435 52 PCT/ US97/ 04915
46 in step 246 to permt the transm ssion of a data nessage

cont ai ning the predetermned ideptif cha teristi,c and the )

sel ected data. At this PE¥EC CPHEN %&g 'E&PPSQHMHE@CCMC‘“
34 is ready to transmit crmmmmnnetsengdmkf 1§4dm dherpaging termihal 150 fos
cel lular network cont fQiorﬁﬂi&i’dlﬂwitﬁ tﬂ&%tdré@'a@kﬂ&wféd[@g&ditc%ﬂf:?hfﬁ ed to the

basi s. . In 248 ons

devi ce 34 rofUgPing Hath MeSshuns. oA, SpescsShl; Match, coRigps. the
FOCC of the 5 aeoeption ofandath Bessage qomspandmg toak patticular phging
average for the Jlﬂesslagét “n" busy idle bits having a binary one val ue
per time interval. At deci sion bl ock 50 a lgu*ry i s conduct ed
to deternine whet her t REOE JRpIRVAEWING: W@?’agﬁt‘ﬁ‘ arsthe; gperation
stored running of theepagingoackrowledginenit &ytstem 10, busailli bd ﬁsbﬁilSto
having a binary one  review thé! dftaPSErctifes atd, frd8s4 60 DANIE Cere”
this inquiry is 1§ n é%x\ﬁe t he contro chan dhe 5

accordingly, 10 cht message- JG, &isa t§ P‘A’? e 91'“““
fol l owi ng the for Iucdatbrmessage ¢hathis teansmified bynthe paging terminal 450
moni toring the in réffohsecto gga if %ﬂéksﬁgéckéﬁ}ﬁl § mO%P i PRSSC 9 Hrid 8.0
In contrast, if tive (&nch
5 folloved to step @ data reseed 180 Tor e ats mestigs cantains the Address

t he RECC of the whichonniquiely lidentifieS & parti¢culafvsémdte communications

15 device 152, the acknowledgment code, which uniquely identifies
the data message and the corresponding paging message, and
paging data intended for communication to the subscriber that
operates the selected remote communications device 152. Similar
to standard paging systems, the address data within the field 162

20 preferably is associated with a particular CAP code or personal
identification number (PIN) that has been assigned to the selected
remote communications unit 152. The address data,
acknowledgment code, and paging data are contained within
separate data fields, respectively an address data field 162, an

25 acknowledgment code field 164, an the paging data field 166.
The data fields 162, 164, and 166 are preferably separated by one
or more identifying characters or character strings to separate the
information within those fields and to enable an accurate reading
of such information.

30 A paging message is typically initiated when the
paging party contacts the paging terminal 150 via the
communications path 151, which is shown in FIG 7 as a PSTN.
The paging party then has the opportunity to supply the desired
paging data, such a return telephone number, to the paging

35 terminal 150 in a conventional manner, either by speaking to an



The steps shown is FIG 6 are preferably I npl ement ed by one or

nore conputer software routines that resi de on and are executed
by the cellular conmunications device 25 34. The software

devel opnent techni ques necessary to code this process and to
create the neceggaqMes®ftware routines are known bPCTUS2H4915
skilled in the art. Pagi ng Acknow edgnent System

Referring nowto FIG 7, which i.llustrates another 30 enbodi nent of
the present invention, a paging acknow edgnent system 10
operates within the environnent of a CVMR systeS 8' for

communi cati ng acknow edgnent nessages in response to reception

of paging nessages. Thisg@?iﬁ&@ »gw%ﬁ'unﬂa tie phAging data in the propesforhrat to
t

E‘E}}“&gg%%ggﬁ services e epraegmgyte{'x?l?nai g&,morl 'y til?putﬁipg the pag Jé Pt Nia

recei ve sone form of an selepbhohedequipmentat Ita willgbe 2ppregiated that the paging

actual ly received the pagﬁé&ﬂg@m&% be initiated in response to a meksigeataristnitted
data col |l ection system 10, t acknow edgnment system 10

ing .
t akes advantage of thée i fid g.megg;%g)mgmmlssysémr ment offered by a
conventional OMR system such as tHer the successtubvacknowledgmento of @ paging

either a local area or wiggabea a portion of %Wﬁi@%b@m%es,ﬁf)@éﬁfi‘&ﬂy the

comuni cati ng acknow edgnept B :
acknow edgnent rressagesgé'sﬂﬂﬁqugiPﬁm code Con en%db'é‘gé’(a?uaﬁ?cﬁﬁgd% shopjd be

t han voi ce- based i nf or matreturnedhto the paging teymimah 150 vieesnoacknawliedgment
cel lular network contjpol rﬁ@%@'fdﬁvai‘ded by the CMRVBystéfii 87 f Akcordingly, the

comuni cating the acknow e n{ﬂrmiﬁsa eésfacters of %ﬁgﬂswhgé@@ggﬁq%eis

of the val uabl e voice chd®
conserves the use of the preferablyhaompatibleywith the overall opessagei format for the

tel ephone conversations %EWI‘B méfl | iiesage.  TRE dadi cleordhdoes the

a\C/gtiOIr alblng )r(ésE)BrGCZ)s/SE)? ][n er‘é “Bg’?ég@?’?éﬁ‘%ﬁ?age is shown 6 FG”Y! K¥ferfing now o

1s FIGS. 7 and 9, a data record 168 for the acknowledgment

message contains separate fields for both user-entered data and

the acknowledgment code. The field 170 for the user-entered

data and the field 172 for the acknowledgment code are separated

by a selected character set to identify the completion of the

20 character string for the operation data and the start of the

character string for the acknowledgment code. One or more

characters can be appended to the end of the data record to
indicate the end of the data message. '

The data record 168 for the acknowledgment

25 message is preferably identical to the message format for a

conventional call origination signal transmitted by a cellular

radiotelephone when it originates a cellular call for

 communication via a CMR system, such as the CMR system 8". In

particular, the data field 172 for the acknowledgment code

30 corresponds to the location in a call origination signal for at least

a portion of a mobile telephone number or MIN. The

acknowledgment code preferably belongs to a set of conventional

telephone numbers, a set of 10 digit numbers, or a set of

unassigned mobile telephone numbers. The acknowledgment code

35 also contains information that enables the MSC 24’ to determine



adapt ed equi pnent for a CVR system while mnimzing any
I nterference to conventional voice-based applications, nanely

t el ephone conversati ons. 20 As shown in FIG 7, the

pagi ng acknow edgnent system i ncl udes a communi cati ons system
149 conpri si Ngdws Eﬁgst one paging term nal 150 %@,ﬁﬁ,g

col l ection system one or nore renote comruni cati ons devi ces
152, and at | east one MSC 24' associated with the CVR system 8'.
In general, the 25 comuni cations sysjem 149 responds to a pagi ng
nessage from a paging party by pr€paring a data nessage that
corresponds to the pagi ng nessage. A particul ar acknow edgnent
code, which is Y, he
data message, that, 85 aRAGWIIEEND (*ﬁwéﬁﬁé*‘) b5 Wi&@#ﬁ‘ﬁa@qf B of
whet her t he 30 SB‘&ECS %@éﬁﬁoﬂﬂgﬁg\ggh the data ¢ %WMSEQ!B .by one
of the renot e conmuniEat i thres pise\fened mbodimenonof nilratpaing
system 149 s

conmmuni cat i ons ta@ﬁﬁ%%(fgfg%ﬂﬁc}%%ﬁl eggélgsr@? q@m#&%cg\e %?ﬁ%"‘e
devi ce 152. 5 communications devise do2ps ahaption efsupplying arresponse
152 receives 3510 aheceived dmmea@dThmreepéﬁser whicRa$ pefefred to as
gg.kr/n 8"8“9#82‘3% opEratid’ G4t is supplied by the user in A;conventional manner

message contai ni ng t he bxciopusiing jheeperatienidata viara keypad dacated along the
nmessage. The sel ected remotecommanicaddnodeviceVise Aleradievely, a response to

transmts the ackn

cel l ul ar network cgwt r mnmwlﬁéﬁ%{f@%&é‘ém&%%@ supplied By tE"f"iat
the source of the ackn&ometyreommunications Jnit da2 yvithiows epy action by thene
communi cations system $dBseribes. or Thedepération data typicaltk neorhpsiges nextual

T ey e o, bR i) S ol ar nspried wilihYh dap fe, .
t he acknow edgment rresslagé’féhﬁ ag @W&@%ﬁﬁéﬂe data recoyd 168¢
acknow edgnent nesgfage corresporlhet data fieltdi dUDafoprtheooperation data can
correspond to the location within a data record of a conventional
call origination signal for an ESN. For cellular systems that do
not review or screen ESNs based upon the 8-bit manufacturer
code segment, it is possible to use the entire 32 bit data field
20 normally assigned to the ESN for operation data. However, if the
cellular system screens the 8-bit field for the manufacturer code
segment of the ESN, the operation data must fit within the
remaining 24 bits of the data field normally assigned to the ESN.
For most applications, it will not be necessary to manipulate the
25 manufacturer’s code segment of the ESN for data use because an
acknowledgment message having 24 bits of operation data should
be sufficient for the communication of a limited response in most
applications. It will be appreciated that the use of only 24 bits of
the ESN location for the placement of operation data within the
30 acknowledgment message will permit over 16 million possible
responses. Moreover, it will be appreciated that the data field
normally reserved for Called Address information (not shown) in
a call origination signal can be used for the storage of operation
data.



t he data nessages. This determi nation is nmade by conparing the

acknow edgnent code in the acknow edgnent nessage to the stored
acknow edgnent codes associated with data nmessages. If a mat ch
is made, then the acknow edgnent can be stored for |ater 15 use or
‘supplied to theypagsdass party. Ref er r i npcEUSITIo4d1®
FIG 7 and reviewing in nore detail the operation of the paging
acknow edgnent system 10', a party desiring to contact another
party at a renpte site forwards a gggi ng nessage via a

communi cations network 151 for eventual 20 transm ssion by the

paging termnal 150. In response to the pagi ng nessage, the

paging termnal 150 transmits a dqh@ format for the d&kﬁéﬁ%ﬂﬁﬂtﬁﬂe%@éﬁw
ombr natl

to the pagi ng nmessage, via_an,antenn . .154. . T on o
the paging term nal 150 2n&Qd egntpe@%w the insertion 9f b éﬁ%@h?"‘@%&@?@%

as a conventional radi opedengndythecoptional opggatidmdatay withirc apdatal fiejd ¢hat
broadcasting data nmessaggsrédpdnds tbtHeTield for the ESNGAY éfﬂﬁzﬂiﬂg{iﬁﬁsi&al,

Geogr aphi cal cover agd arkor this afermative message foithat, cach dija essagt is aspigned
containing its particul zan atdentifyingpeacknomlddgment: code and eachmtemote
communi cati ons devi ce 15ghinimichiohs Hevike 524 a unique xﬁgbﬂg?e‘iggl%e
Channel 38" and 't he- WsC BAMbor,UIA, sEises 16 OpMliti;fhe tansmitting cellular seuigr B
of the acknow edgnent nesspgasey tohea Vdat24messageescontaining thist hype of

process for verifyi nmtfwcﬁn%%ﬁea'eﬁnefcoueetﬁétreq&é%&ﬁn jcati -
For the preferred enbodinent, th ' termn u%%catlf 5 Gevice 192

agi a . recel Ves. a
pagi ng nessage via the C‘U'Pmﬂfﬁ %PF&\ \ r&]message whighgic $ data ficid
PCT/ US97/ 04915 containing its particular mobile telephone number and a datsSfield

such as the preferred puRirhtginingt 6o th@'fdlﬂi&ﬂeﬂ?hﬂi{(tkcode and the éﬁ&&ﬁ&t
It will be appreciated that the I catlon e r . 1 can
be inpl emented as ot her MO%Q%%%WMWMPMC is preferably separated,
a data network, suchiSas faomdthecopesation datawithir( the\jame data field by one or more
separating characters. The mobile telephone number in this
acknowledgment message serves to identify the transmitting
cellular source, specifically the particular remote communications
device 152, and the acknowledgment code operates to identify the
20 corresponding data message (and paging message). This
acknowledgment message remains formatted to represent a call
origination signal and the data fields correspond to locations for a
MIN and an ESN.
Referring again to FIG. 7, in response to a data
25 message, the remote communications device 152 either transmits
the data message in an automated mode without subscriber
intervention or in a manual mode controlled by the subscriber.
By transmitting an acknowledgment message having a message
format associated with the fields of a conventional call origination
30 signal, the remote communications device 152 mimics the “call
origination” function for a conventional cellular radiotelephone.
To the MSC 24', the acknowledgment message appears to contain
both a valid mobile telephone number and an ESN. Although the
remote communications device 152 is merely attempting to send
35 an acknowledgment as a data-type signal via the control channel




5 (not shown), or a dedicated data |line (not shown). The paging

termnal 150 is adapted to handle the special requirenents for an

acknow edgnent system and responds to the pagi ng nessage by

preparing a correspondi ng data nessage. The data nessage

includes the fldpouipg information: (1) an address that unquqh%ﬁwmmﬂus 10
identifies the intended receiving device, specifically a selected

renot e conmuni cati on device 152, (2) an acknow edgnment code t hat
uni quely identifies the particular dat a nessage and the

correspondi ng pagi ng nessage, and (3) paging ta associ ated

with the paging message. The format of the data nmessage will be 15

described in nore detai H&g&@%‘ﬁﬂﬁ&n@% B:&ﬁ%eﬁt?orﬁl Soile-based telephone call, the

The paging party typica g Supp
with the address for thM8€ aéteQqu@Fﬂ?‘t en the acknowleé&mmc@r—sw asvifcis
152 and the paging datacbﬁtamed informaticio nfounid ai ithe fields lof alzall efig idiﬁon

| ected d 152.
o et vt 6 152 1R i gl cobmbEAB 4 SN s e
nessage and preferabfy sidthescellular network coramlmhaeselt}&oﬁélmﬁmaomm 8"

code to permt |ater conparisons tg response to aﬁna@@{ﬁw nhlegggﬁ the

returned in acknow edg om t

communi cati ons devi ces nﬁngfdgi%qsbgd determir mrHo \Pﬁs‘fhe&m&ﬁe d%?‘éfcﬁe%ge
i s assigned a uni que ackransmitigdghe signal is an autharizedousarppiosebscriber of the
conparison of data ”ESS%Sﬁﬁcés)oi‘fdQédtb W CMR system 8'.aCltisVdets@imation is

data message via add 39,9354 Hégﬂéi’%ﬁ%%@mem code wiffff e k5 gecord 72,
comuni cation of the pagvhlg rrefergbly cormgsponds to e MIN enﬁumq@mglefmpmcau
For local area comuni cjrigifatitin Sighalli A 182t a5isttion of the acknowieigméntbde

ecoption by a sel oct ZJ’F@’W@?&E@%E&E% el x5 @ffimunications sl tlﬁzt %Ct

known to normal |y oper atassagiatedwith angthes “sgmpte” cellularsysters., Based upos this
t he pagi ng term nal 1§50 infdrRtion, thé MSE 24' checks WO darabiséd and determines that

PCT/US97/ 04915 the remote communications device 152 subscribes to a remote
cellular system, namely the data collection system 40', which
represents a home location register. Accordingly, the MSC 24'
determines that the source of the acknowledgment message should
20 be treated as a roamer Thus, it will be understood that the MSC
24' interprets the acknowledgment message as a transmission
~ from a roaming mobile radiotelephone operating within the CMR
system §'.

The remote cellular system, which is identified by a

25 portion of the acknowledgment code, is not an actual operating
cellular system for supporting telephone conversations, but rather

is dedicated to acknowledgment-based applications and is
represented by the data collection system 40'. In recognition that

the remote communications device 152 is associated with this

30 remote cellular system, the MSC 24' forwards the
acknowledgment message to the data collection system 40’ via a

first communications link 42'. The data collection system 40'
responds by sending to the MSC 24’ a validation message which
confirms that the source of the acknowledgment message is

35 associated with the data collection system 40' and that the MSC



50 renot e conmuni cations device 152 normal ly operates outside

of t he geographi cal coverage area of the paging term nal 150,

t hen the term nal 150 forwards the data nessage to anot her

pagi ng termnal via a national paging network (not shown) for

5 transm ssi orwgg.”%_é]g data nmessage within the appropriate  PCI/US97/04915
geogr aphi cal area. This use of a group of paging term nals

connected by a radi opagi ng conmuni cations network to forma wi de
area communi cations network is well known w tSj]n t he pagi ng

i ndustry. The follow ng description of the op&ration of 10 the

system | 0" is based upon local distribution of the data nmessage
to the renote conmuni caty nghdeM @Rcépe communications from that solifee.paThig

term nal 150 conmuni cates th the e e.c ni i.on InGEeS

152 operating Within i tsval%atlon messﬂ%ﬁ&#ﬁbmrsgm%vg}(ﬁggpfﬁr@? \’ﬁ%ﬁsgg@’z

rad: opagi ng communi ca]t i ostrould denyléellylar ivoigshbasad comnunications: priyileges for

i npl enmented as a W rel esgy; SORTVO j t i

m crowave or radio freq utgnlrllsczource becau éRFi@g%%?%E%wﬁgﬁﬁ%;;?

be understood that the the acknowledgmen é?%iafiﬁn'ﬁﬁﬁ?@ 0 éﬁ?hfeiB%" 3%

can be inplemented by remote conmunications ceat32nsThisstyps ofnvalidation a

dedi cated data line or | racca _prév&ﬁ@vﬁﬁt NSE 24l feomoate %ﬂe% E%\Mh%slﬁgﬁ?ga
e

the preferred C niccati on at 6, the ,pagi,n

transmits the c@ig Ie¥Qig6e é?&'qqlie]fgﬁt &ffa l%"54.“‘ source of

A renpte conmmuni cations acknowletigfhent messdge.t dt avill be understoaththat the semote
containing its partigyl agongilifissids duies Y52%sbdte format &7 el Wigiiiton
associated wth the pagi ni&ggssgge to t%us r, of th her th device
152. In a manner simlarS te dppuard 3 O%Eggp?eqt ta rather than tg, 1ilagte 3
renot e communi cati ons degéeltwlatSelephonet caln dheturn; dhe remote commminigatipns o
indi cate the reception OfjeFcdajsd i agaed "4 dabsiRef dtegistered roamefy 86 ehé S
in a conventional manner érﬁﬁgl ng data to the user. As 30 is well
known in the pagi ng syst ' stry, the alert can be a vi sual ,
audi bl e, or tactile s$fgnal and thdhe alatatcollentiosr sysiempaii'ngan subsequently

data can be conducted | N’ theédsafe 16the MSCoR4'0YiaRhe 4k 42 that instructs
38 mrae;sponds to the dat aﬂT?eM,Sa%ZO aﬁfi%%%e#%m%%%gkv?%ﬁggg\[ﬁgﬁ‘%@l@nﬁga Rgr
list of registered roamers. This entry is deleted from the MSC
database because it is no longer necessary to maintain the
20 registration information concerning the remote communications
device 152 after the transfer of the acknowledgment message to
the data collection system 40'. Alternatively, the database entry
for the registered remote communications device 152 is deleted
by the MSC 24' upon the expiration of a time interval.
25 Unlike the MSC 24', the data collection system 40'
recognizes that the acknowledgment message contains certain data
which confirms that a selected remote communications device 152
has received a data message and has forwarded a response,
specifically the acknowledgment message containing the
30 acknowledgment code and the operation data. Accordingly, the
data collection system 40' sends the acknowledgment code and the
operation data via a communications link 174 to the paging
terminal 150 to permit the paging terminal to update its
acknowledgment records.
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51 acknow edgnent nessage that includes the acknow edgnent code
of the data nessage. It will appreciated that the acknow edgnent

code permts a subsequent correlation between the outgoing data

message (and cqfg fmpagdi ng pagi ng nessage) and the incom ng peruseiuels

acknow edgnent nessage. As described in nore detail wth respect
to FIG 9, the acknow edgnent nessage contains information in a
data-type format to permt comuni cati on of this information via
the control channel 38 . In particular, to t aR® advant age of the
known architecture of a CVMR system the 10 acknowl edgnment message

is formatted to appear as a conve I | L i gnal
that is transmtted by el | ul&éﬁ tﬂﬁ‘?‘ the pagm &fmﬁﬂun(}§9 g#]acopgﬁar% e
conpleting a Call Origi raé;fmewl@ gnbeode supphe by the lata gaHection systemufdal
unit originates a cell ultarxtstlﬁtmfmknomdgmmt codes assngned A Thesth ey (arda

sends the ackngfvﬁsga“%"rﬁ %%mgﬁle*?@)ﬁ;@e’qﬂ*@%%ﬁﬂ ek e

cell 12 via a 5 thae mnmsn P&i&tl rihe| paging anessageuspecifivally al |
Cpnt[ﬁl 16 d tf%wmmmm@mmmmmmmmxﬁeav f @ﬂgta
via the ata ich is forne

t he data | i nlﬁ"é@%éd af‘ﬁhﬁ% &pﬁ*gédeg%%%iﬁ%q‘?% message to””
permts the the: daia message recsptiong Basedyiponcthis comiparisomt e

comuni cations devi ce 1iHe\Wagl hh térhﬁnﬁpﬂsojsi’om%ckhéwlﬁﬁtﬁént mformatmn in a

Channel 38 and. basdd h%ﬁ%@% L6 IR SHEBRRY storage device, B phivE TG
acknow edgnent nessage, agknewledgmerhef thepaging message fopaceess byppuapaging
have been transmitted bypatty. e pﬂgmg terminal lﬂmmmbes&bﬁﬁmdlﬂpérauoﬁvddﬂ@m

any recognition that th

transmtted by an adapt ggany, to permit ceﬁg%gr %kl@ﬁﬁﬂﬁo@éﬁoﬁ%ﬁom
conmuni cations devi ce 1%3be userof the selected remoteepmmunigations dexigenbie. edgnent
message as if the mggsage had It will be ufidestododahaniiié databyoltection system

“roamer"-type cellular 0 t

forwards via a first comnﬁgdat | Orpsagmg temfﬁzﬁ isbn(%ny?p ﬁﬁ%ﬁﬁgﬁeg&éﬁnt
message to another cel | fiy§temgychosated at different Jocafions «f s tfiwllynintegsates

a data collection systemsqghfpmehtagthesame site.

Although this description of the paging

20 acknowledgment system refers to the use of the. remote
communications unit 152 by a subscriber to a paging service, it

will be understood that the remote communications unit 152 also

can supply paging information to equipment adapted to receive
such paging information. For example, the transmission of the

25 data message by the paging terminal 150 is useful for initiating an
operation by the adapted equipment, such as the recording of data
from a data source. In response to the data message, the adapted
equipment also can supply operation data to the remote
communications unit 152 for transmission via the cellular system

30 8 to a central collection site. If the equipment is primarily used
for recording data, then the acknowledgment message transmitted

by the remote communications unit 152 contains operation data
including recorded data. Thus, the remote communications unit

152 can be connected to the adapted equipment via a hard-wired



35 the data collection system 40" recognizes that the acknow edgnent
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Y nmessage contai ns an acknow edgnent code and sends the code
via _ ~the conmunications link 174 to the paging ternmnal. 150 for
-conmpari son W t hyhligsgspred acknow edgment codes assigned to tRET/USIT0491S

out goi ng data nessages. A successful match confirns the 5 reception
of a data nessage corresponding to a particul ar paging nmessage.
Prior to reviewing further details for the opgpation of the

pagi ng acknow edgnent system 10', it wll be ﬁéef ul to revi ew
the data structures for the data nessage and the 10 acknow edgnent

nessage. FIG 8 is a t?‘béﬁncﬁ{)b'ﬁoﬁm% wirelek§ ik to permit the éxchangédadbf data
nmessage that is transmtte I n

th agi n erm nal 150
response to a paging nes'}‘&ﬁ%‘?geﬁéf‘@r ﬁt“%baﬁt?o FIGS. 7 and 8, a
data record 160 for the data nessajenidant dbnsthehe datar onesgage, system 10,
\éIVhI ch uniquely identifie oﬁnﬂﬁﬁ&hﬁbﬁ@be{ﬁé@ﬁ thet aAT/EoREitici System 4008nd the
evi ce 152, the acknow e né code, V\pl ch, uni quel y .i de |h,|lesl
the data message and ?he r €& BFfIRTEIEa llynémﬂ&aéé’dg,w%d €'15-41 standard.
pagi ng data intended for Avcordimgtyt then MSG 24" saps bandeff toraforward the data
operates the selected reppsg Q”Wntlfé"tdélﬁsc@ﬂ?ébﬁj%nlgggt&hnwmrvia the first
€

! a
to standard pagi ng systens, t%e addr ess, dat,a i t.hi n hel.d 162 20
preferably i s associ at ed CQMMUBICAUORS @Bkaﬁ Cﬂ\gi‘ﬁlbb%p ?&ﬂ&dﬁ‘ﬂ}e’“mm as an

irg?nf;z ification n;J_nber ( PIS¥M 1t hetworks Heweves dt sheuldtalso ibe undeestoed that other

o Sogment o Wnotkelod, gl RO wastul, for implementing

separate data fields, reﬁgﬂ'&‘?‘%ﬁmo%wéﬁdﬁ‘@s‘ia%ﬁf’ e‘%@ System 4Qincluding the
acknowl edgment code fi el Mdwtola-DMXeprotasoh andzether vendor peprietary protocolghe
Cate {elde 162, 104, and 166 a  Bclauh smbndinshe 00 e clnowedgment

"nf ormation within t hoseppgg}gﬁy%”ﬁﬂl't%em éﬂgﬂég@r?ﬁ? (rg% cd fbﬁéions system

15 149' comprises a data collection system 40" and a paging terminal

150'. Referring to FIG. 10, the data collection system 40"

accepts the paging messages via the communications network 151,

such as the PSTN, rather than the paging terminal 150'. In

response to a paging message, the data collection system 40"

20 assigns an unique identifier to the paging message, specifically an

acknowledgment code, and prepares a data packet for

transmission to the paging terminal 150'. The data packet

includes the following information: (1) the address that uniquely

identifies the intended receiving device, (2) the acknowledgment

25 code, and (3) the paging data. The paging terminal 150" receives

the data packet via a communications link 176 and, in response,

outputs via the radiopaging communications path 156 a data

message corresponding to the data packet for reception by the

selected remote communications device 152. The data collection

30  system 40" also stores the acknowledgment code corresponding to

the data packet (and the paging message) to permit a comparison

of the stored acknowledgment code to an acknowledgment code in

the acknowledgment messages forwarded by a remote

communications unit 152 via the CMR system 8'. In view of the

35 foregoing, it will be appreciated that the data collection system




of such information. 30 A pagi ng nessage is typically

initiated when the pagi ng party contacts the paging term nal 150
via the comuni cations path 151, which is showmn in FIG 7 as a
PSTN. The paging party then has the opportunity to supply the
desired wo 93EB91 ng data, such a return tel ephone nunbeerkedhs

pagi ng 35 termnal 150 in a conventional manner, either by speaking
to an WD 97/ 36435

PCT/ US97/ 04915 53

operator, who will supply the paging data inﬁ%e proper format to
the paging termnal 150, or by inputting the paging data via

tel ephone equi pnent .| t 4¥ Isholh HPFIEE! A Bndtkts theacRABWISdement gperations
nmessage al so can be |n|t|ate rhres onse, to0.a nchssag.e transm,tte 5
via an electronic mail 94t digt the conventional radiopaging qpesatigrsk4bat are
acknow edgnent of a pagperformed by the pagingderminglol30 dor ¢he temsbodingent 10
nmessage, specifically tBgown in FIG. 7. @cknow edgment code contained in the
data field 164, should be returned o tge aging termnal 150
via an acknow edgnen? 10 nEle SOmmMyniEations 9“&?@ i paging tepminal
Accordingly, the and tHeorenioté ccomhmmnibations alevied 15% aslwel gglament

code is pr ef [ Lt ot ) f @

for the ackngmg%%pa ﬁ‘és%gg’g% hmd%@ ra%eﬂcdorﬁgé ﬁﬁgf cpﬁlggmm
acknow edgment nessage P¥SERbWY"; are) idendicakde othe; pperasipnsodescribed for rthes.
7 and 9, a data record éfitbddimenbehowkmdn Bign#nt Still referring toeF¥G040, the

contains separate figld b s er t h
acknow edgnent codehsThéagﬁseg dpéf%%?grlﬁpe%@ér@gﬁﬁeﬁgg data messag%a‘f% &nd
the field 172 for the aERA¥GNEARALTANIRALIAB MAMET ViR the antenna kA for
sel ected character set teceptiontby yhé belectednientote tonimuhications de¥ice 152. In

character string for thg, s%E'ﬂ%g%@iefctg%gréﬂi@]e;tﬁxﬁnn@peiaﬁ%ns device 152

character string for thg gcknow
characters can be append@HESIRAEe aegé?mtq?il &Y: quipntting thg acknowledgment
15 message. Based upon at least a portion of the acknowledgment

code in the acknowledgment message, the MSC 24’ récognizes
that the selected remote communications device 152 is associated
with another cellular system, in this case the data collection
system 40". Accordingly, the MSC 24' forwards the

20 acknowledgment message to the data collection system 40" via the
first communications link 42'.

By comparing the acknowledgment code in the
acknowledgment message to the stored acknowledgment code
assigned to the corresponding data message, the data collection

25 system 40" recognizes that the data message was received by the
selected remote communications device 152. Based upon this
acknowledgment, the data collection system 40" deletes the
assigned acknowledgment code from its database of transmitted
data packets for which it is awaiting acknowledgment and

30 thereafter takes whatever action is appropriate to provide an
acknowledgment to the party who originated the page request.
There is no need to forward the acknowledgment message to the
paging terminal 150' because, for this embodiment, the paging
terminal is implemented as a conventional radiopaging system that

35 does not perform any acknowledgment operations.



I ndicate the end of the data nessage. The data

record 168 for the acknow edgnent 25 nessage is preferably identical
to the nmessage format for a conventional call origination signal
transmtted by a cellular radi ot el ephone when it originates a
cellular call fgoissess communi cation via a CVR system saafusamo4pise
CVR system 8. In particular, the data field 172 for the

acknow edgnent code 30 corresponds to the location in a call
origination signal for at |east a portion of a nobile tel ephone
nunber or M N. The acknow edgnent cuode preferably belongs to a
set of conventi onal t el ephone nunbers, a set of 10 digit
nunbers, or a set of UPRS4e Pefsons ikiled ¢h ®ROQHE Will reciald ¢hat

acknow edgrent code e g aDRabHl s 46 UnlFte”Pogdih' o FER TS0 n

PCT/ US97/ 04915 be separate systems located at differemt locations or carhde

t he acknow edgnent nessa i ) ource that
| ancoci atedow th the: difstigd AEAR daré Sk bs SllP intdgrated equipmert!

o) c n stem 4 . .
For the preferred embddi nent of théi(gagﬁ;g‘s a block P“’:Momaédﬂ%sr'ifatg sthem
10', the subscriber that comsponents ofthet remote commBunications devicedi2. dAsishewn

152 has an option of SUp\F,i\h}’F{p._ 11! te communicatiohsdévieei M inkdhaes a
message. This response, ichis teferre i@ as o.peri,k on_dat a,
i's supplied by the user TAJIORAZING Ae¥ige 178, 4nd a cellular devige t fPRgthe
the operation data via aprefereetl remotecontmupications device 152,r theoradiopaging
communi cat i ons devi cgal54a iild ?79%{(1}’ ﬁ{ef’ Eeﬂtél&??ﬁgg%egwt%e packaged Within the

recei ved data nessage can be autqQ a .
rempt e communi cati ons uniW%"t‘&&%%"% é“%EBﬂWB?‘ {{%oﬁhe device 152 by the

subscri ber. The oper ati ortypizahmahilecsubisgribenpThedsventorsighvision that the device
characters or binary datg4hgjjjabe dg@ﬁﬁbfeeﬂn&ﬂ Réused RAdfial @ rhifatire package

170 of the acknow edgnent ,ngssage ta recorq 168. .
The data field 270 for 1 UIIBE AQ PrEREIG FRBIE: fevices and mdl‘%%FPBQB%dAthltm

| ocation within a datis r dsa preferredcpowentsounce for the device 152 in view of the
intended portable use of the device.

The radiopaging device 178 includes a paging
receiver 180 that receives the data message from the paging
terminal 150 via the radiopaging communications path 156 (FIG.

20 7). In turn the paging receiver 180 can store the acknowledgment
code and the paging data within a memory storage device 184. In
response to the data message, the paging receiver 180 outputs an
alert to the user to advise of the reception of the data message and
thereafter supplies the paging data to the user in a known manner,

25 typically via a display (not shown) or as an audible message
output via a speaker (not shown).

The paging receiver 180 also responds to the data
message by outputting the acknowledgment code to the cellular
transmitter 182 via a data channel 186 connected between the two

30 devices. If the user responds to the data message by inputting
operation data, the operation data is normally stored within the
memory storage device 184 until it is transferred to the cellular
transmitter 182 via the data channel 186. In view of the
foregoing, it will be appreciated that the paging receiver 180 is a

35 conventional radiopager that has been adapted to receive



call origination signal for an ESN. For cellular systens that do

not review or screen ESNs based upon the 8-bit manufacturer code
segnent, it is possible to use the entire 32 bit data field 20

normal |y assigned to the ESN for operation data. However, if the

cel lul ar syst egioysh&s8s the 8-bit field for the manufact urer pe@aBoroa9s
segnent of the ESN, the operation data nust fit wthin the

remai ning 24 bits of the data field normally assigned to the ESN.

For nost applications, it will not be necessapy to manipul ate the 25
manuf acturer's code segnent of the ESN for data use because an

acknow edgnent nessage having 24 bits of operation data should

be sufficient for the CﬂffHHBhﬁaﬁiaQWQtﬁﬁ wit iﬁ@‘ickﬁ‘?ﬂ égﬁ;g:ﬂééss amely
i cat 1t will b ted that i ; ¢SS,
B o on et Dt RBblbaEten sads « THig.the RREifE Fecaver 180 myst

acknow edgnent nessage distingpishrbetween thd Gatai fields an this datal record 160 to insure

nor a1y eserved for L the Bngff reEL P 180 Blogelty FUdknisek ind processes
a call origination st gﬁﬁne' W@‘%G@‘Wedtlﬂéhgtd@;"aﬁgsﬁﬁgeoperat i on
dat a. WO 97/ 36435 The cellular device 179 includes a cellular

PCT/ US97/ 04915 : , :
The format for the ackngﬁp %‘Hglgtrtr%rn 82 that recelYeSsOthCeaacknO\?ﬁdgment Y dr?n%illlq itté%l

nessage . a
to allow the insertion @PEHSION ¢ aaeﬁﬁgvﬁh@d&%t&‘annel 186 aead&ma% g
optional operation datainforimiation cwithirnf iacimembey storage device ol9(:spFodsan o
the field for the ERN | AckndWlcdetiddt ighid RufiSiblssion, the collulaP firdndhfitrer
al ternative nessage ornrg : g@é at.a age IS assi dne . fxn
i denti fying acknow edgnké T€ cag code and the opegation datn from
devi ce 152 is assigned theumemeryrsiorage tddvigthd98, prepares the avkmiosvledgment

to identify th | i Iyivehi idls i
i et on oA Sk e gl 0

the renpte conmuni cati oh
message whi ch inclutes eontobhchanmed 38. To properly communicate with the MSC 24/,

the acknowledgment message transmissions by the cellular

transmitter 182 are compatible with conventional cellular

standards and protocols for the transfer of data signals (not voice

signals) over a control channel. Accordingly, the cellular

20 transmitter 182 can be implemented as a transmitter for a

conventional radiotelephone unit, with the exception that the

transmitter is adapted to accept the acknowledgment code and the

operation data via the data channel 186. Indeed, by transmitting

the acknowledgment message in response to the data message, the

25 remote communications device 152 conducts an operation that is

similar to a call origination operation performed by a -standard

radiotelephone. It will be appreciated that the cellular transmitter

186 can be implemented as a data-only cellular radiotelephone

transmitter for communicating via the cellular network control

30 channel 38 to avoid the costs associated with a conventional
voice/control data-capable cellular mobile radiotelephone.

It will be understood that the cellular transmitter 182

only requires the capability to transmit on the data channels of a

cellular network control channel, such as the control channel 38,

35 because the system 10 does not use the voice channels for



containing its particular nobile tel ephone nunber and a data field
contai ni ng both the acknow edgnent code and the opti onal

operation data. The acknow edgnent code is preferably separated 15
fromthe operation data within the sane data field by one or nore
separating chargefedhgss The nobil e tel ephone nunber in this PCT/US97/04915
acknow edgnent nessage serves to identify the transmtting

cellular source, specifically the particular renote comrunications

device 152, and the acknow edgnent code opera s to identify the 20
correspondi ng data nessage (and pagi ng nessag Thi s

acknow edgnent nessage renains fornmatted to represent a cal

origination signal and tﬂﬁ'ﬂi‘&ﬁlgf h& gﬁéﬁ%gsga%ﬁki H]gneyﬁrsrﬁtem 8"

M N and an ESN.

response to a data Ageordipgly, the ce aFéWé'ﬁE“ |$Qpld)ﬁ§a\ﬂé%ScE0W§Q
ei Lher. Lr ansnmits than atd:mvimtmnahmhqele one that operhed dl‘l)ﬁ@thvm&hﬁﬂée
subscri ber i e
subscr i ber ‘G cHanfels %ﬁ%&%"“@é ﬁ‘é%@“) dbhfiol Ehahe}. In
nessage f ot ma%ld E‘QBCHJQ eell '\%ﬁl’ r‘ifa{“ﬁl!“ﬁ%ﬁ tBPIC&chﬂf\%‘Wt power 0&13( I
origination 30 siduwihg tihta rtmmmnssmnmmf laaﬁailgnshaebyceoﬁg&m tise
the "call ori 0 V,

r adi ot el ephone. ﬂ‘e?ﬁ’ﬁé@[bow Eaﬂ lﬁp \ﬁ g %Eta*@b&}!é@mem
appears to contain messagebggmﬁlalsgsgm Qc‘ﬁﬂﬁrﬂsea datanimthe <a‘$10£fra
ESN. Al though the data packen therebyrfurthenreduting powee cbnsumption! Power
attenpting to send 4, c&ﬁeg@lb@%%g ABARto e 2 E@Eﬁ\eﬂﬁ"iﬁe%ﬂﬂi“é rethdte
t he control channel

PCT/ US97/ 04915 communications device 152 because theglevice 152 is primarily

i nstead of placing a conmtendeshdor \usecwbasmdbilel mﬁmmbecaWho dobes not have

MSC 24" operates on the .
contai ned information fo%gﬁ I'n ? fml%ﬁﬁﬁ?’gqy@glt? grr |na NS It will be

signal . This enabl es corRRTPEIRed, that amalternatixg PRI FORIGEC or the cedlulgs 4
t he cel | ul ar net wor ki orntransmitteari82l is38 capacitor capbbleyof storifig. sufficient energy

to transmit the data bursts.
' To receive communications from the MSC 24' via
the control channel 38, the cellular device 152 also includes a
cellular receiver 192 connected to the cellular transmitter 182.
20 The cellular receiver 192 can be implemented as the cellular
receiver for a conventional radiotelephone unit. However,
similar to the cellular transmitter 182, the preferred cellular
receiver 192 operates to receive information primarily via the
data radio channels rather than the voice radio channels of the

25 CMR system 8'.

Similar to the cellular communications device 34
(FIG. 3), the remote communications device 152 also can employ
a form of acknowledgment message queuing that delays the
transmission of the acknowledgment message until the control
30 channel 38 is available for use on a noninterference basis. The
remote communications unit 152 preferably monitors the busy
idle bits on the control channel 38 to determine the .level of
control signal activity prior to transmission of acknowledgment
messages. This minimizes the impact of transmission by one or
35 more of the remote communications devices 152 within the cell



In response to an acknow edgnent nessage, the MSC 24" mekes a

determ nati on whet her the device that transmtted the signal is
an aut horized user or subscriber of the services offered by the
CWMR system 8'. This determnation is 10 based upon the

acknow edgrrent‘,@g Wsthin the data record 172, W cElusego sy abl y
corresponds to the R/I N information for a call origination
signal. At least a portion of the acknow edgnent code i ndi cat es
that the selected renote conmunications device 152 is associ at ed
wi th another "renote" cellular system Based %on this 15

I nformation, the MSC 24' checks its database and determ nes that

t he renote comunicatio S

cellular system nanel yrl?hgﬁ%' Q‘é%ﬁéﬁlg‘#‘g@s?@ajﬁ S%Wghwa the control
represents a hone | ocat ichannelgd atelephanegimits epesatimgwithin the cell.
determ nes that the source of thesFe&mudl ¢d ehe eellubirsreei viro192Z monitors2the

20 Interprots the acknBFLig ehﬁﬁ&&?ﬁ%w@e?@%éﬁﬁi& fuoPChannel 38 for,

a roani ng nmobil e radfot seayertial, pprdesermpiged;time periadsCin response to receptioam
8' of thd basy édletstaws sigtlal the\reimin cﬁﬁﬂﬁﬁmbﬁud)ﬂ@ﬂﬁit fiised

by a 25 portion qof IS not a

operating cel® ﬂﬁﬂ&eg %ﬁ%%ﬂ@&?ﬁ"ﬂé Aver 8{11933 fug?lest count
conversations, but rath®f busy idle bits per time pexied and theklast\/n pount of busy
applications and is idle bits p@pﬁﬁﬁepéﬁddbywkealdmaee ¢he¢ rBfhind averatMa

aosoot e s th. o 40" newly.gcapised; 5l PR Buf” THAD, S, REP gl 5o ' °

D_

forwards the axetaged withne stored ayemge: i§ the sount forthel bw uue bits
sylsT emt 40" vi at a 20 for thé mﬁﬁediatena&g;@édm Sinidr%lt #s2highéh ¢hataaevalue of
co ection system n

val i dati on nessage whi cifne standard 8@@% ﬁé”%hgi%htﬁ’& @8&?@@%&5%%1%0: to

acknow edgment nessage iteansmitting ag acknowdedgnaent,mepsagecvigthe covtrob channel
system 40' and that j5he 3g5Ghe remote cdpuhonEfdidns unit 152 will average the stored

PCT/ US97/ 04915 lIast "n" counts of busy idle bits per nme5;¥enod and compare that
computed “n” average to the stored running average. If the
computed “n” average drops below the stored running average,
then the cellular transmitter 182 outputs the acknowledgment

20 message via the RECC of the control channel 38'. However, if
the computed “n” average exceeds the stored running average,
then the cellular transmitter 182 will delay the transmission of the
acknowledgment message.

Thus, the acknowledgment message transmission

25  preferably occurs only when the control channel 38 is available
for clear use by the remote communications device 152. It will
be understood that this message cueing technique may delay the
transmission of the acknowledgment message if the control
channel 38 is busy.

30 FIG. 12 is a flow chart diagram that shows the
preferred steps for a method for communicating an
acknowledgment message via a cellular network control channel
of a CMR system in response to a paging message. Referring to
FIGS. 12, the method starts at the START block 260 and, at step

35 262, a paging message is received from a paging party, i.e., the



24" shoul d accept conmuni cations fromthat source. This

val i dati on nessage al so preferably indicates that the MSC 24’

shoul d deny cel |l ul ar voi ce-based comuni cations privil eges for

this source because no voice-based call is actually associated with

5 the acknow e¢eyiNsqsgessage transnmtted by the responsible pcTusyrodgns
renot e conmuni cati ons device 152. This type of validation

nmessage prevents the MSC 24' fromattenpting to assign a

cellular voice channel for use by the source t he

acknow edgnent nessage. It will be understood*that the renote 10
communi cati ons device 152 uses the format of the call origination

signal to forward ackno%ﬁg@sgﬁo ] 12 fof mém‘%‘g;opié]?%'r@éﬁage The paging
: f

cellular tel ephone call turn,, repofe . co nic

device 152 is added to aPaHYabyPicakly, Qfiginatesy nBRgING message via the
MSC 24" . 15 communiadonsanetwalk b51.i ch datesmessage camesponding to

subsequent |y B D&Yl a - | 42
that instructs Ui palide TeRage q?é‘?ﬁmﬁr st 268, Hf*ciﬁd't pliclés,an
device 152 fromits 5 acknowlq efEfcqcéglss‘? S ‘S'F’ssl' a @ff&}e page
del eted fromthe MSC data previcisiyisapplied by the paging messageighr step265; thy

to maintain the 20 f ; “ﬁ@p

conmmuni cat i ons ac]é(gt&{'gggﬁéztﬁ %‘;t‘,ieér&{sﬁgﬁtt@]ns eﬁﬁr&tlﬁ%géﬂﬁgé?ﬂﬂa%e
acknow edgnent nessage tBaging messageldisqgtared, fog.psen duping 4 sspbsequent
Al ternatively, the databacknewledgment operation.f Thetdata megsagecisatien eransmitted

comuni cati ons devi ce,152,, coal: y the MSC 24' upon the
expiration of a ti ITE?(I)I’]'[ §yva21?éjﬁh§ n step 266 Unlj ke the '

C 24",
the data collection system 40' In step 268, theslata messageis regrived by a selected
acknow edgnent nessage coellalapsdevice,asuchdas a selected remoteicomhmunidations witt

a sel ected renote Commnhﬁgfd'rggﬁﬁ‘. ﬂ&fﬂc%‘farlécfdress contaém?q Iﬁggnf Aa6] HRdsdpelaln

message and has forwarde spohse, t

specifl, e, -
acknow edgment nessage c&FPONEEn3N;dcknowledgment é’é%ﬁéﬁ? a8 dﬂ:ﬁé?‘ fduring Stepe
operation data. Acconfi n@7Q, Fhecacknowledgmentiniessagel inchudes the ackmowledgment

sends the acknow edgment cgﬂg?alai?)dfrbﬁ?the data messag®Bfid :ﬁhg%e?ﬁ'ﬁ(ﬁl dat ifiput b

commnicati ons, 11k 102, ihe bobBer” n sigp, 773 i pEkBOMIGHTES Risbute
. transmitted to the MSC via the cellular network control channel
of the CMR system.

20 The MSC receives the acknowledgment message at
step 274 and, based upon at lJeast a portion of the acknowledgment
code in the acknowledgment message, forwards the
acknowledgment message to a data collection system in step 276.
At step 278, an inquiry is conducted to determine whether the

25 acknowledgment code in the acknowledgment message is identical
to a previously stored acknowledgment code associated with a
particular data message (see step 265). If the answer is positive,
then the “YES” branch is followed to step 280, in which an
acknowledgment confirming the receipt of the paging message is

30 supplied to the paging party. In contrast, if the response is
negative, then the “NO” branch is followed to step 282. In step
282, the paging party is advised that an acknowledgment has not
been received in response to the paging message.

In summary, the present invention provides a system

35 for communicating data via a cellular network control channel of
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58 In turn, the paging termnal 150 can conpare the
acknow edgnent code supplied by the data collection system 40

toits list of acknow edgnent codes assigned to data nessages (and
correspondi ng pagi ng.ressages) . A successful match indi catespoppsgresdts that
the intended reciprent of the paging nessage, specifically a

sel ected renote conmuni cations device 152, has received the data

message and has forwarded an acknow edgnent nessage to confirm
the data message reception. Based upon this 66rrpari son, t he
pagi ng term nal 150 stores acknow edgnent information in a 10

dat abase or in a nenory, Vi ge i 1 hi s C

acknow edgnent of the pﬁlﬂga %%gxg'ge&f Sétga‘@égé%#%y “the fglégpﬂldnumcatmg d-ata

party. The paging termoemilected fzam semote daia sonecespircduden sats of reporting

![Lea?s/’er t gf p;a[]? ;efigcfsﬂeﬁ&eé,{MS@@f 'tHe [GVIRY sy steirl) aanides [[ans eofletidon system
cted re co | i . .

It will be understood t%“%%ﬁ%‘?&%tsmwsgcw“gﬁ ﬂ&!tcgliﬁn}lﬁ%icanons hg}g. Each

the paging terninal S50recarding deviceamonitoss agepwtedata source to obtaipseleated

located at different |ogahi 88 @ierésftér transniite @ dagfl message contabsitig IR
at the sane site. i ption of, the

Al t hough. thi i
pagi ng 20 acknoﬁ%ﬁ@tﬁgrﬂa%yma?e#@??@dstﬂ@&&gagp‘f esppa} foed
comuni cations unit 152cal) ogigination imessage useddy agonventional cellular mobile
wi || be understood thatrgdiGteléione for THitiiting & GeHuliy telephénd!call. The MSC
can supply paging infornation e U|soment ajﬁgtﬁeéﬁ Forﬁ celye 1
such paging i nf or matq on?ecﬁb‘feseéa@ﬂﬂﬂ. ﬂgs AR T e egpveqrﬁecontro chagnel
data message by the pagfrom repeiting desicessopeseting within overagengreas of the
?Pg:n a; i ggt gysg chgdaﬁ] ef&erg 3ﬂ§re&?§ taﬁdCibptvﬁarabetHeeaataiimassfageglaﬁia the first
: a A e
equi prent al so can supp??fn 3?'?‘6‘?‘? ﬁﬁ{(gottﬁe?(ﬁzﬁ 3@?8?‘@88 s@gfém (in Tesponse,
communi cati ons uni t 152theodatarcolleationisystem stores thedata| messages apd processgy
?ortfego(r:gin?]grgaljafgl i?ﬁt%{bﬁfé&%dh{a.t he equi pnent i st prinmarily used
: en the ac e s . :
by the renpte conmunications unit 219’%?% S glgig’ﬁfati{lﬁ gﬁ\gl%s. a_pagmg
i ncl udi ng recorded dat aackmowledgment system isoalso previded for gammunicating both

152 can be connected t o(l)yagifif Mcdages and€2) ackhowtedpmehtunessdges to confirm
: reception of the paging messages. The paging acknowledgment
20 system includes at least one communications system, remote
communications devices, and an MSC of a CMR system. In

response to a paging message from a paging party, the
communications system transmits data messages corresponding to

the paging message via a conventional radiopaging

25 communications path. The data message contains the type of data

that is normally supplied with a conventional paging message and

an acknowledgment code that uniquely identifies said data

message. A remote communications device responds to a data

message containing its particular address by transmitting an

30 acknowledgment message containing the acknowledgment code to

the MSC via a cellular network control channel of the CMR

system. The acknowledgment message is formatted to correspond

to a call origination message used by a conventional cellular

mobile radiotelephone for initiating a cellular telephone call. The

35 MSC forwards the acknowledgment message to the

-
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59 connection or a wireless link to permt the exchange of data
nmessages and operation dat a. Simlar to the data
nmessage system 10, comuni cati ons between the data collection
system 40' and g4 93s43s 5 WMSC 24' are preferably conpati bl pcmissvoishs

| S-41 standard. Accordingly, the MSC 24' can hand-off or forward
the data nessage to the data collection system40' via the first

conmmuni cations link 42", which is preferablydiﬁplenented as an
| S-41 networ k. However, it should al so be understood that other 10
devices and protocols are useful for inplenenting

communi cations with the cgﬁhﬁuﬁmdtmtsi SRAtEMSVRM st dothiidiEdionielink. The
Mot or ol a DMX protocol and ot her vendor” propri tasrlyecgroto_

col.s.
For another enmbodi ment FEAMIBENICAHORS RYSY ptm“(’?thepg@f?ﬁﬁe%s?g?b%
as shown in FIG 10, a comparingttheracknostledgment code5of 18he' aclkangpwlezignent
data coll ection system 40. ' gh{& k . ' L1.Ng
to FIG 10, the data col eesgtﬁggrﬁéstigfél%%\gﬁﬁ codes a%sé’gé%teé%"e“ﬁ%fg%‘é’g
nessages via the comfuni™&SP#¥s net work 151, such as the PSTN,
rather than the paging term nal 1B§ operating within the espdrsmment ofpagCMR

message, the data col | eqlipdinSYwich4%s well ad eda%irg%r?dblunid}“%nabile
knowl edgrient

code hnd or opar os” 2 taTRERGatiaRe, the presedt invention $akes, advantage ot ARy
te][ m nal 150 ( ;I’hehdat Semtheg hwidt: area j:omnninichﬁsoﬂdﬁme(ijwbkbmm avoids the
information: (1) t a i ael: Mo e : j i f.Le .

3007 EaBRsy "0 SnfhBlpating with eackSBhidk SBald Site o

I nt ended receiving Vi ce, . ejg.l (g?l .
the pagi ng data. The pa ingd, pager/aejular device oda a dedicated comveptienal
packet via a communi cat itelephbne fadility andonventiosgldmaeway radios. To conperve

via the radi opagi ng co @l : .
correspondi ngptg tﬁe d%ﬁg‘%@@?%ﬁ?ﬁ%’é&ﬁ gﬁcige %IXIR System fo%%ﬁ@?ﬁmtm%}

gsen fnvent the, syl
renote conmuni cations d ORg conygesations, the prcsend invention uses the celwfary-
al so stores the acknsw edgwerk coieralorclmameddiofgthe CMR system t for dddta

packet (and the paging RasmdficdtforRS’ MhisCpEMHRE  dotiervation of the valuable
frequency spectrum dedicated to the voice channels of the typical

CMR system. -
It should be understood that the particular
20 embodiments described herein have been disclosed by way of
example and that other modifications may occur to those skilled
in the art without departing from the scope and spirit of the

appended claims.



of the stored acknow edgnent code to an acknow edgnent code in

t he acknow edgnent nessages forwarded by a renote

comuni cations unit 152 via the CVR system 8 . In view of the 35
foregoing, it will be appreciated that the data collection system

WD 97/ 36435 PCT/ U

60 wﬂ)amgﬁgvm in FIG 10 conducts the acknow edgrregﬁ”tz{n?)%z’ééﬁ ons
(but not the conventional radiopaging operations) that are

performed by the paging term nal 150 for the enbodi nent 10 _

shown in FIG 7. 5 The c®8muni cations between the ———
pagi ng term nal and the renpte conmmuni cations dimﬁ”ﬂﬂ :
wel | as the comruni cati ons bet weergmﬁbgvsc 24" an mamlu!!’
col | ection system 40", are identic t he operati bnst descrsi

for the emboWeRlamishown in FIG 7. Still referring to FIG 10,

t he 10 paging termnal 150" broadcasts the data nessage in a

conventi onal radiopagi ng nmanner yiat a for . .

reception by the sel ected renot e%onﬁi}ﬁi@gﬁg% %z@%fe mebile |Wd}otelephone
response, the sel ectfed (CViB)sYystarmhaving iamarraywlceellssior communicating with
"originates” a cellul arceffillar bYolsilé Fulioteibphbhes CithiM dYBRIYe areas of 3aid
nmessage. Based upon at Whgg g ri hﬁﬁi &1"%% e ac <n3\3¢ edament . e

code in the acknow edg g;%g 2 5 ,SYSHER Jgh F9mmunicating selected,
the selected remote cordataicolertedsiroayiacpluralityi of reraotei datacsources, said data t h
anot her cellul ar syst efmeésagé@yﬁeﬁﬂéﬁnbﬁﬁi@@t a collection system
40". Accordingly, tohe MSC 24 forV\ﬁ#?‘a }@e‘g ta20 algiknovvl ed rrenth £
message to the datdVol | ection systenf 4NNty pf gatd reporting’ megns, each o
comuni cations |ink _42's_ald data Treporting means pgperatpee i fior t monitoring a
aCtnom eggﬁenz coge i n doifesponding one 9fsaddV refibte datdBouress 16 dbiginS kaided
acknowl edgnent code S e, COr T . MESSAge,
the data collection selec}gd dg&?@%ﬁ%@g@%@ﬁﬁ?ﬁ@%@ %@itgmr%% §3@
was received by the  selected data;

15 a mobile switching center (MSC) for receiving
said data message via a cellular network control channel from
each of said data reporting means operating within said coverage
areas of said array of cells; and

data collection means for collecting said

20 selected data in response to receiving said data message from said
MSC via a first communications link, said data message formatted
as a call origination signal transmitted by one of the cellular
mobile radiotelephones when said cellular mobile radiotelephone
originates a cellular telephone call for communication via said

25 CMR system.

2.  The apparatus of claim 1, wherein said data

collection means is operative to transmit said data message to a

data processing system via a second communications link, said

30 data processing system being operative to process said selected
data of said data message. '



sel ected renote conmuni cati ons device 152. Based u IS

acknow edgnent, the data collection system 40" mllil‘ﬂﬂ!lmm |II|

assi gned acknow edgnent code fromits database

data packets for which it is awaiting acknow edgrrent and

thereafter takggoyfslifdver action is appropriate to provide aanT[Usg7/04915
acknow edgnent to the party who originated the page request.

There is no need to forward the acknow edgnent nmessage to the

pagi ng term nal 150" because, for this enbodigent, the paging

termnal is inplenented as a conventional radiopagi ng systemthat 35
does not perform any acknow edgnent operations. WO 97/ 36435

PCT/ US97/ 04915 3. The asgaratus (;E clairf 1, wherein  said qde%ta

Those persons skilled in the art "Wl % al
col | ection system 40" aRfSSAZE LQMRLISEY  tAlHafClesle a and a predegfgmlne

separate systens | ocat eitlentifyling ehamatteristiet which vniquely bdentifies a certain one

installed at the sane s I
FIG 11 is a block d| ag?g,g d&d °¥’°st r %@@%ﬁgwﬁm& said data Iﬁeﬁsage to

t he renote conmuni ca |oﬁ%‘ e 152. As shown |n FIG 11, the
renot e conmuni cati ons device 152 includes a radiopaging device

178 and a cel lul ar device 179. Fof th tu r d

conmuni cati ons devi ce 152 the radlqaﬁ%g)e %zpata § O‘T &Mjﬁ ?ce d‘ ﬁ%ﬂ
cel lul ar device 179 are® mpases data elds n%mﬁﬁ r;glepbone
facilitate conveni ent unantljext hmdieunceeltﬁﬂ'dmct fserial number (ESNp!| said

nmobi | e subscri ber. ho gEé%Bé #Ee&’iﬁéﬁﬁ %gﬁﬁf‘d’b&ﬁespondmg to at }?zﬁ;t

wi |l be portable an
to present paging devi cBPORHAD Efé’%omum 1, and said s§19°t°ﬂsd9éa

preferred power source éorrespmdﬂmgmat]diﬁtatporuelwoﬁfsaidﬂESN

i nt ended portable use of the device. The radi opagi ng
device 178 includes a paging receiver 0,t hat ei yes the dat a
nmessage fromthe paging 3. te;menﬁppwsvp ctlﬂ’é“rladwgﬁﬁfgpnﬁ“ data

comruni cati ons pat h1i56répar€ing means generates a status signal representing the
occurrence of an event in the environment of said cormresponding
remote data source, said data reporting means responsive to said
status signal to transmit said data message to said MSC.

20 6. The apparatus of claim 1, wherein said data
reporting means monitors said cellular network control channel
to detect a stream of busy idle bits for a predetermined time
period, each of said busy idle bits indicating whether a cellular
source has initiated a cellular communication with said MSC via

25 said cellular network control channel, determines the level of
communications for said cellular network control channel based
upon the status of said busy idle bits, and transmits said data
message to said MSC when said level for said communications is
below a certain minimum threshold.

30

7.  The apparatus of claim 1, wherein said data
reporting means conducts predetermined operations in response
to receiving command signals from said MSC via said cellular
network control channel.

35



20 7). In turn the paging receiver 180 can stor gment
code and the paging data within a menory stor 3@ mm“ﬁ
response to the data nessage, the paging recel oMt psit s* an

alert to the user to advise of the reception of the data nessage and

thereafter supgl &d{?’e paging data to the user in a known negpi@sse7/0491s

25 typically V|a a display (not shown) or as an audi bl e nessage

out put via a speaker (not shown). The pagi ng

recei ver 180 al so responds to the data nmessage by outputting

t he acknow edgnent code to the cellul ar 70 transmtter 182 via a
data channel 186 connected between the two 30 devices. If the user

responds to the data nmessage by i put #l’x%g?%aratus of da‘&oﬁh@rﬁff? nggt a(,jl ée&

operation data is nornmally store
device 184 until it is onemifsam&ata ﬁenmngempametransmxts said data mssage ter

é82 via t het dgt ?hCPa?Reém&&ﬁSG vidvsaid cefluldtetwork control cHahined o Pébt ohke}fé' |
e appreciate a e nti

radi opager that has beew%gg’éﬂgeéﬁet §f ¥@e&%dﬁﬁigﬂaﬁdl§fﬁ%ﬁgﬁ“‘3 network
PCT/ US97/ 04915 control channel.

i nformati on associ at ed with the acknova edgnent process, namel y

t he acknow edgnment code. Thus, t ecej v 180 st .

di stingui sh between the data fi eI ds i ﬂ‘b[ehgg g’ r‘e{:SE’dmrlTZO"‘fl}?rF‘ﬁ'sﬁrsgleCte'd
that the pagi ng recei veona 8 gaidpdatayrepostingi means: monitersesaid scorresponding
the information contai nfdnofe HaG SAiree @b dbfiins sald selected data for a certhif

cel lular device 179, i ncl ude ul a tLter
recei ves the acknow"edg t g%eté‘hﬁ éFéOd in responseotﬁ)ersqqlgnggpg 8€eﬁm‘3 he
data channel 186 and stcomsnard signals via said cellviar netwiosk cantrol channedsror y

st orage device 190. For an 10 acknow edgment nmessage transm ssi on
the cellular transmtter 10. 1 eads ﬁciélowl ed‘g nt. COd‘i
the operation data from "t h SoPh SR

the acknow edgnent reporting mpeansqinchides| aaejong tbaﬁ ouiphtsod mqk)sigvml upon
the data fields 170j&indexpiration of a time interval, said data reporting means operative

to transmit a certain data message containing said stored selected
data to said MSC via said cellular network control channel in
response to said clock signal.

20



172, and thereafter transmts the acknow edgnent nessage via the 15
control channel 38. To properly comuni tatewththeMS€C 24",

t he acknowl edgnent nessage transm ssions I
transmtter 182 are conpatible with convel Im ﬂi ﬂ ﬁgll(
standards and pygLesQss for the transfer not PEOUSEI/04915

signal s) over a control channel. Accordingly, the cellular 20
transmtter 182 can be inplenented as a transmitter for a

conventi onal radiotel ephone unit, with the e ption that the
transmtter is adapted to accept the acknow etgnent code and the
operation data via the data channel 186. Indeed, by transmtting

the acknow edgnment nessage in resppnsqp! @rl fift dacalliiRias atbbilé tadiotelephdne
renot e conmuni cati ons device J(é g&ducts an O&Er tiﬂgftg?at 1S ., . .
similar to a call origi $¥%€8h g@ﬁ YIS AR FRe Q1 (55 &ommynicating with
radi ot el ephone. It will coHubgrpmuodbile eadiotelephores avithinacoverage nareasrof said
186 can be i npl enmented dafka- el r agi

transmtter for conmuni ?Z%@’n agl a?@tﬂh% ?e|+ﬁ#§{rg ngtékﬁé lggﬁ;%t systemgpfor
channel 38 to avoi d Phe cOBYRUNicalngPIEINg WW@SM‘P}Y gments to confirm
voi ce/ control dat a- capalreeeption of saidpaging messapges) sqil paging acknowledgment

It will be understood t ] : r transmtter 182 only
requires the capabili ty@?%teg?ﬁg@%h{slﬂ t he data channel s of

a_ . .
cellular network control channel, suct? SOMMWUNICIHORS SYSieanERSPORsive to said3s
because the system 10 gpagingatessages, ffer\prépa'ingahmlmes‘sa%es corresponiffing to
97/ 36435 1. said paging messages and transmittin gﬁﬁ%@‘&%}g via a
63 f or war 8i ng Je\c n%\ﬂ elal marﬁ .nmessages, Vi ag[ e sys%e V!
Accordingly, the cell ul 3adiOpaging ¢oramunications pathyyr aw | ess power
than a conventional radiotel ephone tha phralityt ef remdtetconithanications devices

and data channels of a g¢g}! Hé@éiv'i‘ﬁé‘fg id cartd @Eeﬁ |vid "said radiopaging

duri ng dat & tr ansm el of?a?‘%?‘ﬁnﬂift&%i;’!‘stl%’éﬁ% it g Said, dafp Mcgsages containing an
preferred power sourl§e, addpess ethat Aunjquelyl bdemtifiesdgmnt of said remote
communications devices, each of said remote communications
device responsive to a selected one of said data messages
containing its associated address for transmitting via a cellular
network control channel of said CMR system an acknowledgment
20 message that confirms reception of said selected data message,
said acknowledgment message formatted to correspond to a call
origination signal transmitted by one of the cellular mobile
radiotelephones when said cellular mobile radiotelephone
originates a cellular telephone call for communication via said
25 CMR system.
at least one mobile switching center (MSC) for
receiving said acknowledgment message via said cellular network
control channel from each of said remote communications
devices; and
30 said communications system further operative
to receive said acknowledgment message from said MSC via a
first communications link and to process said acknowledgment
message to determine whether said acknowledgment message
corresponds to a particular one of said data messages.
35



message transm ssion occurs as a burst of "data in the formﬁf a

dat a packet, thereby further reduci ng power m‘\m‘ ‘ r 10
conservation is significant to the convenie te
communi cations device 152 because the device*152 i's grinmarily

I nt ended for Uﬁz}gﬁgégmbi | e subscri ber who does not have PCT/USY7/I04b R0l ar

access to anot of power source. It wll be apprecl ated
that an alternative power source for the cellular 15 transmtter 182
IS a capacitor capable of storing sufficient energy to transmt
t he data bursts. To red@i ve communi cations fromthe
MSC 24' via t he control channel 38, the cellular device 152 al so
i ncl udes a cellular reqggj ver,192 connected t.0.the  cel lLul ar .
transnitter 182. 20 The cel(iﬁal al N 2PPRLY u§99flc%1‘ﬂ“5‘eqilrrp}”@r?éﬂt“ec§aé§
the cel | ul ar coopiwngcations systemy gaspansave tadi determpriadion thattsaid
However , si M hQndwWleddtndift! tdsddgd 'confespbhas tbS3aid! PartilhL dats
cel l ul ar recei ver 192 erates 1o receive infqormation primari]
Via the dat o TESHAEE. PRISE FORTiEMatio messags 4 A pagilieop s
of the 25 COMR $ysimdtia®d one of said paging messageSi cotrespomdingeto said

cel l ul'ar communi cati ons %ﬁ

; e _ :
CorTin. cations deui co 1R .iéi'u‘ifr ddta me sage, s4idl EonfiPmation h@?@ﬁg% supplying

SQ can e Q . a f.orm o R
acknow edgnent nessage ﬁ%ﬁf’ﬂ'@o‘l‘ tr"g‘gpg a ‘?fh%md selected ‘ialtl"‘aﬁ%ﬁq%i by, s3id
t he acknow edgnent nessegrotercammuhnications device. 30 channel 38 is
avail able for use on a noninterference basis. The - renot e

conmmruni cations unit 152 preferably nmogtors thﬁlf bu?y1 im 12 idle bits.on
the control channel 188 to deternilfe t Hd€ aRRArajs of claim .’CWHF’F%P gach.af
activity prior to transsaidsdata méssages correspords to one of saidrpagingapessages

T ot e Mo oo! 144 E0REBSS PR Bt uniayel AOBHONE  sctaBhe
PCT/ US97/ 04915 of said remote communications devices, ansacknowledgment code
upon the nornmal contr ol that pmiquelyuidentifies \said corespondiog paging message, and
15 paging data supplied by a paging party who initiated said

corresponding paging message and intended for communication to

a user associated with said selected remote communications

device, and said acknowledgment message comprises said

acknowledgment code and operation data supplied by said user

20 and intended for communication to said paging party.

14. The apparatus of claim 13, wherein said call
origination signal comprises a mobile telephone number and an
electronic serial number (ESN), said acknowledgment code

25 corresponding to at least a portion of said mobile telephone
number and said operation data corresponding to at least a
portion of said ESN.

15. The apparatus of claim 13, wherein

30 communications system is further operative to assign said

acknowledgment code to each of said data messages and to output

said acknowledgment code to a memory storage device for
storage as a stored acknowledgment code.



channel 38 to radiotel ephone units operating within the cell.
Specifically, the cellular receiver 192 nonitors — busy idle

bits carried by the FOCC of the control cq 5
.sequential, predetermned tine periods. | mmﬂﬁmﬂmjﬂﬂltpt i on
of the busy idl\go3bsde Signal, the renote torfmumi catl ni PCtAiR97/04915
cal cul ates and stores both a running average of the highest count

of busy idle bits per time period and the last "n" count of busy

idle bits per tinme period. To cal culate the rmi ng average, a 10
new y acquired count of busy idles bits per t period is

averaged with a stored average if the count for the busy idle bits

for the i mediately preceding int Tﬁvalﬂeé | tud " chaivd! ¥$. Rbherein said
one standard deviation |lower than the stor L

aver aqg. rior,,to
transmitting an acknow COFNBHPIGREOBS S¥stemydetsanmnessWhgthersaid acknowledgment
38', the renpte communi qatssage cortespondsi td smidr agarti¢wdast daead message by

last "n" counts of busy ﬂ{éﬁgﬁgkz 33% Sléfﬁoﬂféd'réﬂeﬁﬂf?&ﬁp%ﬁtam@& in said

d
conputed "n" average to t runni ng ave .
conputed "n" aver age Sdr Askngwledgmsat ﬂ?ﬁsgﬂe rtﬂrﬁﬂ?‘ig‘twgr gégl,owledgment code

then the cellul ar transnissbeiatedSfith shidpartichlar alaknmessaperent 20
nmessage via the RECC of the control channel 38'. However, if t he

conputed "n" average exceeds the ored runni ng ave e, . then
the cellular transmitter 182 will igel abhe apparaing Risclagm 41, pyherein each of
acknow edgnent nessage. said remote communicationsTdesiceshmanitorswssidgceliuiar

message transmission, perudrk cBﬁﬁBf%ﬁ%ﬁe&%ﬁ%@ct%ﬁf&e} ISJ% bl for a

channel 38 is avail abl e . . [ use b Ny, R
communi cati ons devi ce 19predeterpined time period, e@f& Gﬂ\: wdlcﬁ%&gtstlﬁﬂgcatmg

”Ei Sa\?vle 3 uei ng t echni queyhethetl@ eellulhe source has initiated e ceHRslap comimuhication
acknow edgnent nessage if. . . : [ .

30 FIG 12 ‘lLlstB,gs*(f%ggwé?tsmicelpal?nrfﬁ%eég&&tl %’amély‘?“"ng a
preferred steps for a mRatgulastme ey

pes the Teve o %@W%&?@nt
message via a cellul@r rforwsaidkcelular abtwdrkneoritrol channel basedfuporOtife staiseof

in response to a paging . s o i s an
met hod starts at the STﬁéﬁg4 t&dl 8’8 éﬁa@&g%&%ltltggs;ldacknogk%gﬁ?geé entg'gz
message i s received f r orsad § &’s;%lr%%), level for, aid communications 1s befow

certain minimum threshold.

20 18. The apparatus of claim 11, wherein said
remote communications devices include a clock that outputs a
clock signal upon expiration of a time interval, said remote
communications devices responsive to said clock signal to
transmit said acknowledgment message to said MSC.

25



communi cations network 151. A data nessa o
pagi ng nessage ared in step 264. In particular

acknow edgnent vg(?)d‘}é‘fs?.ié added to the address data and the page PCT,USS-”M”S
data previously supplied by the paging nessage. In step 265, the

acknow edgnent code associated with the data_nessage (and the

pagi ng nessage) is stored for use during a saﬁsequent

acknow edgnent operation. The data nessage is then transmtted 10 by

a paging termnal in step 266. 19. In or for aﬁel\ulall ﬁf)ﬁg ?ﬁﬁghetlgéh(gﬁéa

nmessage i s received by a selecte VIC
sel ected remte communi GMBhssystem for communigating withpgelllar amobile

address contained in t hadiselephlivneaowithim coverage areas'¢fS gaidSgrr T%'bf cells, a
acknowl edgment  message ﬁl%&l%cgg ; gﬂ'ﬁhb V\ﬁféﬁam colletted frohn Jﬁg"*{l!}i&’eﬂf

acknow edgnent nessage i
fromthe data nessade mqgm'wmﬁ%mrasmgﬂhe stgps of: t he

subscriber. In step 272, the acknow eg@mitiringstiRg®petation of each of said
transmtted to the MSC t . channel

of the CVR system %h%ér&tfgééﬁéé%w&éé@@%es t he .
acknow edgnent message at trappmitting, aodatgamessage coataining said

portion of the acknow eg)&aed data vna a celhﬂﬁﬂﬁet\ﬁoﬂch@oﬁﬁbpeﬂhﬁmf‘iﬁné mobile
nmessage, forwards t

eto a,
col l ection system i stsevﬁlt%‘gg cenftét’ ‘%@%‘e@%ﬁ&ﬂ‘ ,mﬂ% fessage
conducted to deterni ne faeeted torrorrespond 3¢ a calk adginatignesign smittedcby
acknowl edgment message drfe ofetbel GéMular mobile radietelepHictiésOWhEH SHiar@¥lular

acknow edgnent code ass par g
(see step 263). It the HoblEr %%Yb*%sﬁme originates’d" Siftal ABRAIEN,
is followed to step 28000nmmma§¢1vmal CMR systemacanshw edgrment confirm ng
the receipt of the paging nessage i s transmitdilg @itpﬂhtaeﬂleb&gdﬁﬁoﬂﬂsmﬂg\dsc

branch i 5 foll oned to & h% %8811%&%‘%'2 gystem via a ﬁﬁ?%?“‘?‘ﬁ%‘&@aﬁﬁdﬂﬁw“'@ s
advi sed that an acknow daigeollection Wem operative topgalject ctgd datdinse

to the paging message. response to said data message. | n summary, the present
i nvention provides a system 35 for conmunicating data via a cellular
net wor k contr ol chaznonel of

WD 97/ 36435 PCT/ US97/ 04915
65 party responsible for on”mg message. The

pagi ng party typically origi n mm, ssage via the
t he

20. The method of claim 19 further comprising
the step of transmitting said data message from said data
collection system to a data processing system via a second
communications link, said data processing system being operative
to process said selected data of said data message.

25

21. The method of claim 19, wherein said data
message comprises said selected data and a predetermined
identifying characteristic that uniquely identifies a cellular
communications device that transmits said data message to said

30 MSC.
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66 a CVMR system A dat a rre m for communi cati ng data
collected fromrenote data sources i nc l”m rting

devi ces, MSC of the CWR system and a datac Estem

connected to saideMefssvia a first communi catlons |i’nk* Each pcrusembs1s
recordi ng device nonitors a renote data source to obtain sel ected

data and thereafter transmts a data nessage containing the

sel ected data. The data nessage is formatted _to correspond to a

call origination message used by a conventior&l cellular nobile

radi ot el ephone for initiating a cellular telephone call. The MC

receives data messages via the celj u aeGidiRol 60Mdil AN PABtein said call
fromreporting devices operating W't h| n coyerage ﬁ‘g
array ‘'of cells and forwengination signal cemprises ’W‘EP 1 teflpplgqne number and an

comuni cations |ink to gletrdaia serihl aamber (ﬁ&lﬂ)z,nsalﬂrpnedemnﬂned identifying
Lhe data ooy Serion SYSifabidtiste LifesRIiE 159 8ast W oREAGH BT aid mobild®

t he sel ected data. esen ron a
provides a paging 3 te]epho%médgrrent systemis aI so provided for

conmuni cati ng both (1) pagi ng nessages and (2) acknow edgment
nmessages to confirm pagi kNng
acknow edgnent 20 system I"ICl queHsE g‘%’ @%tagng&é@am‘g% g% Fg{@ st
system renote MORitOAE$IERICOMIINSi ces, and an MSC of a CMVR
system In response to a pammg)nmgsagbséleom(hdaegfmoﬂ;ardfysaidhe

communi cat i ons syst t ges correspondlng to
of. SR dda SOheLEPaRE

t he pagi ng message Via | opagi conmunj cat i ons
path. The data message contains the t Jeeorgl ngj%la selected data dyming at least one

normal ly supplied with ?1- hedrtﬁhemiom nmessage and an
acknow edgnent code that uniquely identifies sai d dat a nmessage.
A renote comruni cati ons device responds to a dat ssage
containing its particular addressz‘gy t'l?l!fnsmli?@goﬁndalm 230 wherem said

acknow edgnent nessage samoificoring) stephfurtiecrcoshpriseseaddingde daid selected data ahe
MSC via a cellular netwgple eanidditattis e relative HméNBr the start of each of said

predetermined time period.

_ 25. The method of claim 19, further comprising
20 the steps of:
monitoring said cellular network control
channel for a predetermined time period to detect a stream of
busy idle bits, each of said busy idle bits indicating whether a
cellular source has initiated a cellular communication with said
25 MSC via said cellular network control channel during a particular
time interval;
calculating the level of communications for
said cellular network control channel based upon the status of said
busy idle bits; and
30 delaying said step of transmitting said data
message to said MSC until said level of said communications is
below a certain minimum threshold.



system The acknow edgnent nessage is and to
a call origination nessage used by a con cel | ul ar

nobi | e radi otel ephone for initiating a c ﬂ" E ﬂﬂ"f call. The

35 MSC forwards the acknowl edgnent mnessa ["I WD 97/ 36435
PCT/ US97/ 04915y, PCT/USS7/04915
communi cati ons syst emvia a first comruni cations |i nk The

comuni cati ons systemconfirnms reception of the data nmessage by

conmparing the acknow edgnment code of the acknow edgnent nmessage
to the acknow edgnent codes associated with Be paging 5 nessages.
By operating within the envi ronrrent of a CW\R system which is

wel | adapted for portable or n o] resent
i nvention takes advantage of an To026°  The m&t&gﬁf% a{% ﬁ'Hﬂ&"d ESiRSns
network and avoi ds the the stepiaf wwmm@prmnmdwmamnh inaespomsete

data, site or ree@iVihBeotigtid Suhdls Afrolf SakP MST 314 id Lelifhiar
conventi onal I"_g Le?gg ne‘RPngélt or conventional two-way radlos.
To conserve t nnel s of the CVR system for
conventi onal 5 tel ephone conversations, the present invention uses
the cel lul ar 15 networ k contr ol R f lgl\/?ﬁ
communi cations. This permts cC nggrva?ﬁgn o?jlo‘ﬁ Ot“S'ﬂglab S é&hppﬁ}&
frequency spectrum dedlti‘ﬁt%ap W% 1pg %ﬂﬁ&q message o s3i¢ MSC via said
CMR system cellular network etmtrokichanneddrmrespanbet toateceiving one of
particul ar 20 ent%ghﬁ‘g mﬁp hfged herei n have been di scl osed by way
of exarrpl e an at other -nodi fi cati ons may occur to those
skilled R the art without departing fromthe scope and spirit of
t he appended claims. 28. The method of claim 26 further comprising
the steps of:

. outputting an instruction signal in response to
receiving one of said command signals from said MSC via said
15 cellular network control channel; and
monitoring said remote data source in response
to said instruction signal to obtain said selected data for a certain
monitoring time period.

20 29. The method of claim 19 wherein said step of
transmitting said data message to said MSC comprises:
outputting a clock signal upon expiration of a
time interval; and
transmitting one of said data messages to said
25 MSC via said cellular network control channel in response to said
clock signal.

30. The method of claim 29 further comprising

the step of synchronizing said time interval of said clock signal to

30 a certain time in response to receiving another one of said

command signals from said MSC via said cellular network contro}
channel.
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68 W claim

1. In or for a cellular nobile radio ,H’HHM"I"I""I,I UIHS (CNR) syst em havi ng
an array of cells for comunicating wt ular nobile

radi ot el ephonesyyishhdsss cover age areas of sai d ar r ay rof/ussiouss a
dat a nessage system or conmmuni cating sel ected data coll ected
froma plurality of renote data sources, said data nmessage system
conpri si ng: 10 a pl u(rjﬁ ity of data reporting neans,
each of said data reporting nmeans erative for nonitoring a
correspondi ng one of said renpte data sources to obtain said

sel ected data and for transm tting a qat 3rnp&sgggenmrramym& sadidtelephone

el ect ed dat
fsor recei vi ng (Wg)dﬁﬁt‘?@sg%ewpﬂnﬁnﬁt?% a?mhbt G\%I‘jﬁia&'o %\’@%
channel from eadimtdtphan@b seithinr eguerage qreasmof sapd amaynof wells; a
sai d coverage 8a fof cﬁﬁhﬂuﬁ%ﬁﬁﬁg %kﬁ@Médé:ﬁé‘lﬁ [nessages to confirm

data col |l ecti on neans for co |'e

response to receiving sAPECREAN ‘#JEE messages. Oeac% of Said RASENg ‘Qeésﬁgqsst
communi cations |ink, saigénerited bgsaspggmfg)pamy Ifetjcommumcanomsoa paged party,
origination signal tran nobi | e

r adi ot el ephones when sa?gi&ﬁﬁﬂ‘ﬁr&%gggfg d«% (?P

originates a cellular tel ephone call fTGFebvdﬂ*&uﬁl BQ’E a\'/loan%a?fd said paging

CVR system messages from Qaldpam patyy atus of claim1, wherein
said data 00! | ection neans IPZWS 'aVQiattQ IleRBagR LinS FeSpOie to
message to a data roces via a second” conmunications
Tnk JSaid © 30 dat deprOBeE AR REHCHIAT, DREINE JUSIARh. SAE (bR JRCHARE
sel ected dat a cotrespondirgtto said particular paging message;

transmitting said data message via a
radiopaging communications path;

15 preparing an acknowledgment message in
response to receiving said data message via said radiopaging
communications path, to confirm reception of said data message,
said acknowledgment message formatted to correspond to a call
origination signal transmitted by a cellular mobile radiotelephone

20 when said cellular mobile radiotelephone originates a cellular
telephone call to communicate via said CMR system;

transmitting said acknowledgment message via
a cellular network control channel of said CMR system to a
mobile switching center (MSC); and

25 processing said acknowledgment message to
determine whether one of said acknowledgment messages
corresponds to said data message.

32. The method of claim 31 further comprising

30 the step of outputting a confirmation message in response to

determining that said acknowledgment message corresponds to

said data message, said confirmation message supplying
verification of reception of said data message.
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69 3. The apparatus of claim1l, wherein said data

o e o setecred data oo ML i v one

of said data rqRpsidshyg nNeans that transmts ‘saitd #at# eSS agpcrfys7/04915 O

sai d MSC. 4. The apparatus of claim 3, wherein said
cal | origination signal conprises data fields for a nobile
t el ephone nunber and an el ectronic_serial nunber (ESN), said

lo predetermned identifying characteristic §orrespond| ng to at | east
a portion of said nobile tel ephone nunber and sai d sel ected data

corresponding to at |least a porti a*lﬂtﬁ:&i\l
The appari;lat us of claim1l, wherei sa| E?I of glalm 2% where}re sald da?a

generates a status signElcSags cemprisay anaddress that um‘lit“ﬁ]ﬁr‘ﬂ%ﬁe%ﬁ sglecsednt
in the environnment of sgifloossmaiumictiths unit for receiviipt said alata IAeNsage, ami d

Sai a data meesage Lo sodupedghitat Bhfle that "mquelysf%"“ﬁeiﬁgﬁ{ﬁ%?ﬁq@“m t

claim1, wherein said opaging message, aﬂ@pggmgq@atﬁmph it @ paging payIwheo ar
network control channel jnitiated said torréspesding p mgﬁmv‘ssig&hnddirﬁeﬁdécﬁ fopr

a predetermned tine qumcﬁ%ﬂ POdSmﬁ?%@F@g busy 1dle bits

i ndi cati ng whether a ce S initiated a cellular
communi cation with said MSC vi a 25 said cellular network control

channel, determnes the level of 34, The methodnbfatladms 3P Wwhetkificlsaid ar

net wor k contr ol cha eI as

bits, and transmt s tlggf&gledgment messﬁgg %gégg?%ésa%a#é %&8%%}5’@?{5 8@?/el

for said communicati onsaﬂl@ operation datasupplied Wesaidi pagedpartyand intended for
communication to said paging party.

35 The method of claim 34, wherein said call
15 origination signal comprises a mobile telephone number and an
electronic serial number (ESN), said acknowledgment code
corresponding to at least a portion of said mobile telephone
number and said operation data corresponding to at least a
portion of said modified ESN.
20
36. The method of claim 31, wherein said step
transmitting said acknowledgment message comprises:
monitoring said cellular network control
channel for a predetermined time period to detect a stream of
25 bosy idle bits, each of said busy idle bits indicating whether a
cellular source has initiated a cellular communication with said
MSC via said cellular network control channel during a particular
time interval;
calculating the level of communications for
30 said cellular network control channel based upon the status of said
busy idle bits; and
delaying said step of transmitting said
acknowledgment message to said MSC until said level for said
predetermined time period is below a certain minimum threshold
35



30 7. The apﬁafat—crﬂf"“ﬁl”anh 1, wherein said data

reporting neans conducts predetermn u“ response to
recei ving command signals from sal d gﬁﬁ ““‘“ ul ar net wor k

control channel . 35

PCT/ US97/ 04915 wo 97136435 PCT/US97/04915

8. The apparatus of claim7, wherein a selected one of said
data reporting neans transmts said data nessage to said MSC via
said cellular network control channel in respgnse to recei vi ng
one of said conmmand signals via said cellular network 5 contro
channel . 9. The apparatus of claim7, wherein a
sel ected § one of said dgla Theahtthod ﬁﬁammmmﬁexﬁfdaﬁktl s(tje do{
cor respondi ng e 14 ecte ata
for a certain 10 %ﬁwﬁ_’“ %gg‘[ Eg?g%ﬁﬂgwoggg%%%s%%@’%gtel vi ng one
of said command si gnal s vi gutpatdng & clock signalppen expiration of a
channel . time interval; dd The apparatus of claim 1, wherein said
dat a repogting means i'ncl u c

si gnal upon 155[ expiration of a ﬂ%ﬁ%&i“ﬁn %}‘éﬁ%iﬁggwlg‘ié@eﬁ‘eﬁtﬁgﬁ‘%‘“
nmeans operative responss torsaid Balt ai n data nmessage containi ng
said stored sel ected data to sald M5C via said cellular network

control channel in response to said clock signal. 20
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71 11. In or for a cellular nobile radiotel ephone
system (CMR) having an array of cells for comunicating with

cellul ar nobil e radi otel ephones within coverage areas of said

array of cell s, wgoht@dshgd acknow edgnment system for 5 cheRuSHTe4s ng
pagi ng nessages and acknow edgnents to confirm reception of said
pagi ng messages, said pagi ng acknow edgnent 7/9 system conpri si ng;

a conmuni cati ons system responsive to said pagi ng nessages, for
prepari ng data nmessages corresponding to 10 said pagi ng nessages and
transmtting said data nessages via a r adi opagi ng communi cati ons
pat h; a plurality of renote comuni cations

devi ces for receiving sging data nessages via said radi opagi ng
communi cati ons patﬁ, ach of saipd dadNa nessages containing an 15

said renote
ni cati ons devi ce

address that uniquelyYidenti
conmuni cati ons devi ces,

responsive to a sel ected containing its
associ ated address for net wor k
control channel of saig 20 nessage that
confirns reception of 4 sgi d

acknow edgnent nmessagg |f or-rmdi . TN

origination signal tra bile o
radi ot el ephones when s A £ s
originates a cellular { ' ni cafion via said 5555
CMR system ) , ¢ nobi l e sw t(:hnrg ent er
(MSQ) for ssage via sai d &Pl Yl ar
net wor k renot e comﬂmi-?%-t-i-ms
devi ces; and i cati ons system fjurt her
operative nmessage from sadHd MsSC
via a ocess said L
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nmessage to determ ne whet her said acknow edgnent nessage

corresponds to a particular one of said data nessages. 35 WO
97/ 36435 PCT/ US97/ 04915
72 12. The apparatus of claim 11, wherein said

conmmuni cati ons ﬂéf&ﬁmssr esponsive to a determ nation that sai @CT/USI7/04915
acknow edgnent ssage corresponds to said particular data

nmessage, outputs a confirmation nmessage to a pagi ng party who 5
initiated one of said pagi ng nessages correspa/@ing to said

particul ar data nessage, said confirmati on nessage supplying
verification of reception of said selected data nessage by said

Clock

remot e communi cations devi ce. 10 13. The apparat us of
claim 12, wherein each of E sai d data nessages corresponds to one
of said pagi ng nessages = and conprises said address that uniquely
identifies a selected one g o of said renmote communications devices,
an acknow edgnment gode O @hat uniquely identifies said
correspondi ng pagi*hg nessage® ands 15 paging data supplied by a
pagi ng party who i Ri }+ sﬁd S correspondi ng pagi ng nessage and
intended for communitatiop t@ & a user associated with said
sel ected renmpte communicalio#s & devi ce, and said acknow edgnent
nmessage conprises sajd wacknow edgnent code and operation data
supplied by said user & 0 @d i nt ended fg G ~qation to said
pagi ng party. € 8 = 14. The appa.tag@ @ claim 13, wherein
said call %’ oS g| nati on&si gnal conpri ses agrgbgl e tel ephone nunber
and an | leclr opi ¢ seri;al unber (ESN), |faidwag¢know edgnent code
25 corresponding §9 at |pasf a @rtieon of said T | '
nunber and said op‘grati on{ data c@ @pondi ng to at ;
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portion of said ESN

wher ei n

30

acknow edgnent code to each of said data nessages and to out put
sai d acknowl edgnent code to a nenory storage device for

as a stored ackgyy-pdggent code.

PCT/ US97/ 04915
16. The apparatus of claim 15, wherein said

WD 97/ 36435

det ermi nes whet her sai d acknow edgnent
said particul ar data nessage by

code contained in said

conparin

73

15. The apparatus of claim 13,
communi cations systemis further operative to assign said

st or age

[ eredrrus97/04915

comuni cati ons system
3/9 nessage corresponds to

i d acknow edgnent
to said stored

5 acknow edgnent nes a%
acknow edgnent code associated with said pfrticul ar data nessage.
17. The apparatus of claim 11, wherein each of said renote
comuni cati ons devices nonitors said cellular wor k control

rF!egeivé‘baté'

channel to detect a stream of busy idle bits flo . pr edet er m ned
time period, each of sarg—busy idle bits indi dat¥pgfage via |\ “whether a
cel lul ar source has |n a, cel | ul ar conmlifaniol Ghannel | 270 i th said
MSC via said cellular netyork céntrol channel.during| a particul ar
time interval, determ nes|the P8%el of communicatioRs dfy for said
cel lular network coj Xk based upon the ste sai 216
busy idle bits, and s sai d acknow edgnen i
MSC when said | evel |f i PAl8ofimyni cat i ons ReceiveMIN éﬁdi ;
m ni mum t hr eshol d. Sourge 202 As’Ebelabqﬂmeaaus or—ebi o
wherein said refrot e comruni cati ons o€ a cl ocROPRa{nt
outputs a cl ock} si gnal upon expiratio p interval,—sard—
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conmuni cati ons devices responsive to said clock signal to

transmt said acknow edgnent nessage to said MSC 25 [err] WD
97/ 36435 PCT/ US97/ 04915

74 19. In or for a cellular nobile radiotel ephone
(CWVR) system f orys icating with cellular nobile PCT/US97/04915
radi ot el ephones wthin coverage areas of said array of cells, a

met hod for conmuni cating data collected froma plurality of 5 renote
data sources, conprising the steps of: 4/9 nonitoring
t he operation of each of said renmote data sources to obtain

sel ected dat a; transmtting a data nessage

contai ning said selected data via a cellular network control
channel. to a nobile 10 switching cgﬂ@ﬁ@&) of said CVMR system

sai d data nessage formatted to ¢or po to a call origination
signal transmtted by one of t240 cel lfyl ar nobil e radi ot el ephones
when said cel |l ul ar nobi | e radi ot el epifone originateg a cellul ar

tel ephone call to comuni cafe_via saiyd CVR system | and 15

to a pgata coll ection
data ol | ection
fesponse to said
19 furt her

transmtting said data nessage from sa
systemvia a first comrunications |ink,
system operative to collect said sele
dat a nessage. 20 205
conpri sing the step of transm
dat a collection systemto a data
comuni cations |ink, said data processing sy
to process said selected data of said data ne
21. The nethod of claim19, wherein said data

m_bei ng operative
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nmessage conprises said selected data and a predeterm ned
identifying characteristic that uniquely identifies a cellular
~comruni cations device that transnmts said data nessage to said

O 97/ 36435
75

Wi
ori gl nation si gna

97/36435

el ectronic serial nunmber (ESN),

sai d predeterglg
characteristic corresponding to at |east a po {
t el ephone nunber.
wherein said
nonitoring said sel ected

and
one

met hod of cl aim 23g
adding to said sel
time for the start
25. The nethod of claim

30 MsC.

PCT/ US97/ 04915
22. The nmethod of claim 21, whereinPEITUSITHPIS
conprises a nobile tel ephone nunber and an
ed identifying
on of said nobile
23. The nethod of claim 19,

noni tori
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tine interval; cal culating the | evel of

communi cations for said cellular network control channel based
upon the status of said busy idle bits; and 30

del aying said step of transmtting said data nmessage to said MsC
until said level of said comrunications is bel ow a ser/tissTn4s1s

i ni mum t hr eshd¥@ 9736435 76

26. The nmethod of claim 19, further conprising the step of conducting
predet erm ned operations in response to 6/ ei ving command signals from
said MSC via said cellular network control channel. 5

27. The nmethod of claim26 further conprising the step of transmtting
said data nessage to said MSC via said cellular network contro

channel in response to receiving one of sai d connand signals. 10

28. The method of claim26 furthep ¢ risi steps of: 360
. outputting an instruction si gnabaarﬁg&ﬂﬂ?;g%cqrg Contentr ecei vi fig one of

said command signals fronmpsald MSC vija said 15 ceflul ar network| control
channel ; and 047654321rm i 000128456@i  CALlo727-6866. Fource in
response to said insfructi on 5| gnal to obt aip said sel ected data for a
certain nonitoring ti p he nmet hod of
claim19 wherein said stepfof Aé&r@ sai d dat age to said
MSC conpri ses: 162 ou put |ng a cl ock |gna upon
expiration of a Acknowledgment

Code

Paging Data

FIG. 8

Acknowledgement Message Record Content f 168

0001234567 111222333444

172 170 Operation Data

Acknowled'gement Code
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time interval; and
nmessages to said 25 WMSC via said cellular
response to said cl ock signal
claim?29 further conprising
interval of said
recei vi ng anot h&P e of said
cel lular network control

PCT/ US97/ 04915
31. In or for a cellular nobile radiotel ephone

net wor k contr ol

channel . [err]
7/9 77

WD 97/ 36435

transmtting one of said data
channel
30. The nethod of
-the step of synchronizing said tine

%I %%5 signal to 30 a certain tinme in responserSH7/0491S
4 command signals fromsaid MSC via said

in

(CVR) system for
; r.adi.ot.el.ephones..wi.t.hi.n_caver age

comuni cating with cellular nobile
areas of said array of cells, a
acknow edgnent nessages to confirm
each of said pagi ng nessages

sal d netfho

met hod far _conm
5 !r@ceqti on_pf
gener ated hy & gagi
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pagi ng messades,
ng party for

communi cation to a paged party,

of : receiving a phrtiCLIaﬂ:mne
nmessages from sai d pagi ng party; | O ' ol —
message in response to
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t el ephone call to communicate via said CVMR system

transmtting said acknow edgnent nessage via a cellular network
control channel of said CVR systemto a nobi |l e switching center
- (MSCQ); and 25 processi ng sai d acknow edgnent nessage
to d i whet her one of said acknow edgnment nesseges»7o491s
corresponds to sai ata nessage. 32. The net hod of
claim-31 further conprising 30 the step outputting a confirmation
nessage i n response to determ ni ng i sai d acknow edgnent
nmessage corresponds to sai d data nessage, said confirmation
message suppl yi ng verification of reception of said data nessage.
WD 97/ 36435 [err] PCT/ US97/ 04915

78 33. The nethod of claim 32, wherein said data

rressage conprises an address that uniquely identifies a selected g
renmote comruni cations unit for receiving said data nmessage, an 3
acknow edgnent code that uniquely identifies said corresponding 5
pagi ng nessage, and.paging.data supplied by . a paging.party._ who J
initiated said charespondi ng pagi ng nessage and i ntended for '

comuni cati on to.sal d paged papty. 3 34. The Emet hod of
- Bssage gonpri ses said

claim 33, wherei hgsal d
acknow edgnent code oper at i orL dat a-quppl i | d paged
party and mtendgﬁ,fo Clommuni ct®on to fsaid rty.
35 The nethod of cl g whereli n sai Bl | L ogi gi nfati,on signal
conprises a nobile tel r and &g el [ se!ri al
nunmber (ESN), said acknow edgnent [code |
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corresponding to at least a portion of said nobile tel ephone
nunber and sai d operation data corresponding to at |east a

portion of said nodified ESN 20 36. The net hod
of claim 31, wherein said step transmtting said acknow edgnent
nmessage conpri Sgs nonitoring sal

net wor k contr ol Wo 97136435 channel for a predetermned tine peri oc#’jpm{s
detect a stream of 25 busy idle bits, each of said busy idle bits

i ndi cati ng whet her a cel lul ar souﬂz’s has initiated a cellul ar
comuni cation with said MSC via said cellular network control

time interval;
P68t | ons f or 30 said cellular network

channel during a parti

cal culating the | evel

control channel based or—{ he status of said busy idle bits;
and aying sai d stepopfagbr anpnttdseg said
acknow edgnent nes i untdl _said: A@KI%WLE MENT d
predeterm ned tine peFIEGEI\(!'s bel gw afcertain nmni MESRAGET €5 nol d 35
WD 97/ 36435 RCT/ US97/ 04915
79 he metfhod of claim 31} wherein said step of
transmtting sai d ackmov eug ENt  nmesgage conpri ses:
outputting a clock signal upon exgyration of a e % nt erval ; and
5 ng saild acknow egdgnent [
response to said ¢ ofRERARR . j
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SYSTEM

(57) Abstract

A system for communicating data via a cel-
lular network control channel of a cetlular mobile
radiotelephone system (CMR). A data message sys-
tem for communicating data collected from remote
data sources includes sets of reporting devices, at
least one mobile switching center (MSC) of a CMR
system, and a data collection system connected to
said MISC via a first communications link, Each
recording device monitors a remote data source
to obfain selected data and thereafier transmits a
data message containing the selected data. The
MSC receives data messages via the cellular net-
work control channel from reporting devices op-
erating within coverage areas of the array of cells
and forwards the data messages via the first com-
munications link to the data collection system. In
response, the data collection system stores the data
messages and processes the selected data. A pag-
ing acknowledgment system is also provided for
communicating both (1) paging messages and (2)
acknowledgment messages to confirm reception of
the paging messages. The paging acknowledgment

system includes at least one communications system, remote communications devices, and at least one MSC of a CMR system. In response
to a paging message from a paging party, the communications system transmits data messages comresponding to the pagmg message via
a communications link. The data message contains the type of data that is normally supplied with a conventional paging message and

an acknowledgment code that uniquely identifies said data message.

taining its particular address by transmitting an acknowledgment message containing the acknowledgment code to the MSC via a cellular
network control channel of the CMR system. The MSC forwards the acknowledgment message to the communications system via a first
communications link. The communications system confirms reception of the data message by comparing the acknowledgment code of the
acknowladgment message to the acknowledgment codes associated with the paging messages.
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A remote communications device responds to a data message con-




