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REMOTE ACCESS APPLICATION 
MESSAGING WIRELESS METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to Wireless data communi 

cations networks such as cellular, paging and satellite net 
Works that support tWo Way paging and other tWo Way 
messaging services. More speci?cally, the invention utiliZes 
a Wide range of Wireless communications systems generi 
cally knoWn as cellular mobile radio systems, paging com 
munications systems, and satellite netWork systems for 
remote access application messaging. 

2. Description of Related Art 
A variety of operation standards, methods, and appara 

tuses have been proposed in recent years for enabling tWo 
Way data communication services. Cellular and paging 
companies such as Pageant, Skytel, Pagemart and others 
offer various means and methods for tWo Way paging and 
tWo Way messaging. So far, hoWever, all of these proposed 
systems are inef?cient, cumbersome, and expensive. For 
example, services offered include store-and-forWard voice 
services. Such methods require the user to speak into a 
pager, store the voice, send it, and then it is fed to the 
recipient. Other methods utiliZe narroW band personal com 
munications standards (NPCS). Still other tWo Way paging 
and tWo Way short messaging methods utiliZe cellular Wire 
less operations standards broadly knoWn as Personal Com 
munications Systems (PCS), Global System for Mobile 
(GSM), DCT-1800, DCT-1900, 900 MhZ GSM, and 
Enhanced SpecialiZed Mobile Radio (ESMR). Typically 
such Wireless radio communications methods offer various 
value added bearer services. 

The present invention provides a precise and controlled 
application data packet method that logically creates a 
separate but compatible continuous control application data 
protocol (CCAD) to existing cellular access protocols. 
These services include tWo Way digital voice services, tWo 
Way point-to-point short messaging, broadcast messages, 
voice mail, single number access and the means and meth 
odology of creating a tWo Way paging and short messaging 
system that establishes an additional function to cellular 
system access, and remote access feature control procedures 
that are very simple and efficient, and inexpensive to imple 
ment. The application data routine of the invention becomes 
a normal part of cellular system data management and 
remote feature access control management While providing 
a cost effective, highly ?exible, and elegantly simple tWo 
Way paging solution that is easy-to-use, pro?table to the 
cellular carrier, and affordable and practical for the con 
sumer. Additionally, the present invention creates a virtual 
communications system by merging three distinctly differ 
ently communications mediums that are currently in opera 
tion today; cellular control channels, one Way broadcast 
paging, and signaling system SS7, X25, and other frame 
relay, packet sWitched and circuit sWitched netWork tech 
nologies. 

SUMMARY OF THE INVENTION 

Accordingly, it is the primary object of the present 
invention, to provide the means and methodology for a tWo 
Way short messaging communications system that utiliZes 
and combines the data communications protocols of existing 
cellular netWork control channels, remote feature control 
access procedures, one Way broadcast paging networks, 
BCCH broadcast, DCCH forWard cellular TDMA messag 
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2 
ing and signaling system seven SS7 protocols. The meth 
odology is applicable on all cellular mobile radio netWorks 
including American Mobile Phone System (AMPS), Total 
Access Communications System (TACS), personal commu 
nications systems (PCS) and Global System for Mobile 
(GSM) netWorks. 

It is another object of the present invention to provide 
specialiZed data protocols that operate seamlessly and With 
out having to modify existing netWork cellular and paging 
netWork infrastructure. Furthermore, the present invention 
Will dramatically reduce the direct cost of implementing a 
Wide spectrum of control channel application data CCAD 
tWo Way short messaging services that up until noW forced 
Wireless netWork operators to spend millions of dollars to 
implement inef?cient and costly data packet systems that 
support very limited and expensive tWo Way data commu 
nications systems. The present invention provides a novel 
and elegantly simple solution for implementing ef?cient, 
?exible and loW cost tWo Way data short messaging com 
munications that include the seamless integration of cellular 
control channels and cellular sWitch remote feature control 
access request methods as detailed in interim standards, 
IS-553, IS-54B, IS-95, IS-661, IS-136, and IS41.3-B 3.8 to 
4.3.1, making possible a virtual application speci?c tWo Way 
smart data messaging system. The method provides an 
ef?cient and loW cost approach to tWo Way paging, certi?ed 
paging, smart paging, location paging, ?eet management, 
motor vehicle anti-theft, anti fraud protection, home arrest, 
keep aWay monitoring, medical alert services, personal 
protection 911 services, laW enforcement personnel 
management, remote sensor monitoring, utility meter 
reading, and other such services. 
The present invention also provides an ef?cient commu 

nications pathWay for Global Positioning System (GPS) data 
management, dead reckoning, Loran C data 
communications, and other location data management ser 
vices currently under development. It is another object of the 
invention to provide neW data protocols that seamlessly ?t 
Within the existing access, signaling and control channel 
protocols used for cellular and paging netWorks Without 
causing disruption to existing cellular and paging netWork 
voice traf?c, data traf?c operations, and normal control 
channel routines. Furthermore, the present invention does 
not signi?cantly impact any host cellular and paging system 
capacity. In fact, the present invention in no Way causes any 
sWitching and netWork capacity problems, it is essentially a 
stand-alone virtual control channel application data commu 
nications and signaling method, and does not need to utiliZe 
any major processing capacity of the cellular sWitch. 
HoWever, the method of the present invention can be 
adapted and fully integrated With all mobile sWitching center 
(MSC) sWitching and processing schemes operating and 
manufactured in the World today. This is accomplished With 
simple sWitch operations softWare programming and man 
machine interface commands. These procedures alloW for 
the recognition, processing, and routing of control channel 
application data (CCAD) data packets contained Within 
RECC reverse control channel origination access packets 
that use dialed digit four bit ?elds to transport non-dialed 
automatically derived encoded and non-encoded application 
speci?c data information. Preferably the remote access fea 
ture control code is not entered by the user. Instead, the 
present invention provides an automatic means and method 
to send specialiZed activation codes to activate unique 
sWitch routing instruction procedures that provide for a 
transparent access to the master central monitoring stations 
(MCMS) unique data management systems present on the 
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X25 and SS7 signaling network. This seemingly slight but 
important software and command structure revision maxi 
miZes system ef?ciency While at the time minimiZing any 
impact upon overall cellular system capacity. The present 
method adds application speci?c data Words in a distinct and 
precise Way. First, the method utiliZes dialed number ?elds 
contained in cellular D, E, F and G RECC reverse control 
channel 48 bit Words that are contained Within multiWord 
RECC data packets that transport user information contained 
Within called address origination protocols processed during 
conventional remote feature control access request dialed 
digit code analysis, equipment registration protocols, home 
location register (HLR) access protocols, visitor location 
register (VLR) access protocols, and other system manage 
ment and signaling protocols. Secondly, a distinct applica 
tion speci?c data protocol is created that is transparent and 
transportable over existing analog and digital physical 
access channels used by all cellular standards in the World 
today. Thirdly, a separate and distinct data protocol is 
provided that is compatible and completely transparent With 
existing origination procedures and remote feature control 
access request procedures, paging netWork procedures and 
SS7 protocols procedures, but completely different in terms 
of intent, usage, and end result including transmitting, 
processing and transporting the application speci?c data. 

The present invention creates a totally neW approach to 
short packet messaging system management by adding neW 
service related functions to system access, origination, 
autonomous registration, remote feature control access pro 
cedures and other management methods Without having to 
revise current cellular, paging and SS7 operations standards. 
In fact the present methodology requires no Federal Com 
munications Commissions (FCC) approval. The aforemen 
tioned physical and logical channel protocols are transmitted 
from CCAD communications terminals to cellular system 
base stations, mobile sWitching centers (MSC), and subse 
quently relayed and routed via SS7 links to a master central 
monitoring station (MCMS). These data Words are created 
and transmitted by core application speci?c communicators 
and terminals for the purpose of sending tWo Way messaging 
responses either in a pre-determined form or by utiliZing a 
terminal keypad to send highly variable and individual text 
multi-character responses contained in conventional dialed 
digit D through G Word ?elds, herein designated H Words, 
by the present method for application speci?c purposes. 
Other data that can be sent include global positioning system 
(GPS) correlative reference data bits, dead reckoning, and 
Loran C data and other terminal, and/or application speci?c 
device status bits to master central monitoring stations 
(MCMS), that may process and relay said data Words to 
individual system facilitators, service bearers and end users. 

The present invention offers unique interface protocols 
that are programmed to provide a transparent integration of 
these device status bits, With physical and logical control 
channel and access channel bit ?elds that are normally used 
by analog and digital cellular terminals for host cellular 
system access, registration, origination, frequency assign 
ment and other related physical and logical control channel 
and access channel processes. In fact, the disclosed appli 
cation speci?c status bit ?elds are sent simultaneously With 
standard physical and logical control channel and access 
channel information bits contained in origination dialed four 
bit digit ?elds and are virtually transparent to the host 
cellular system. 

Accordingly it is a further object of the present invention 
to provide both the means and method of reading and 
processing these special application speci?c data Words at 
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4 
the mobile sWitching centers (MSC) and master central 
monitoring station (MCMS) Without further taxing host 
cellular air-interface system and sWitch resource capacity. 
These special application speci?c data ?elds contained in the 
dialed digit spaces are part of an origination access proce 
dure. They are received, scanned, and analyZed during the 
conventional Remote Feature Control Access Procedure 
embedded at the mobile sWitching center (MSC), and then 
routed to master central monitoring facilities via an SS7 link. 
The preferred method converts this remote feature access 
procedure into a Remote Access Application Messaging 
system This application speci?c data is received, 
analyZed, and processed. Then the appropriate instruction 
set and the command or message is sent to paging netWork 
control centers and service bearer centers for direct interac 
tion With a variety of end user application speci?c appara 
tuses via the PSTN, or SS7, X25, DID links to paging, and 
the like. 

Furthermore, the present invention provides for full 
duplex communications by fully integrating cellular trans 
ceivers and paging receivers that communicate together 
Within specially designed end user CCAD communications 
terminals. Special instructional or command messages are 
sent from the Master Central Monitoring Station (MCMS) 
by electronic and man-machine interface terminals via the 
PSTN/PLMN and SS7 link netWorks to designated paging 
netWork controllers and paging transmission toWers. In turn 
these instructional and command messages are subsequently 
transmitted to one or many CCAD communications termi 
nals. Once the CCAD communications terminal receives the 
special command, instructional, or human syntax displayed 
alpha numeric message, it is programmed to automatically 
respond by processing and recogniZing the signi?cance of 
the particular command message received from the paging 
netWork, or visually instructs the user via a liquid crystal 
display LCD screen to perform a function, and then trans 
mits the response over physical and logical control channels 
and signaling and access channels of host cellular netWorks, 
in the heretofore described manner. 

The present invention also enables a neW user locating 
feature to one Way paging netWorks. By combining cellular 
netWork signaling characteristics With paging netWork sig 
naling methods a neW communication system feature is 
implemented. For example, When a cellular mobile station 
registers, its authentication data is relayed to the home 
location register (HLR) of the mobile stations home cellular 
serving system. The present invention also utiliZes its oWn 
HLR type service control point (SCP) data management 
system, located at its master central monitoring station 
(MCMS). An HLR typically contains authentication data 
including the most current system location of every paying 
user listed in that system. Every time a CCAD user registers 
and sends a CCAD-RAAM data packet to the, MCMS HLR 
via the SS7, and/or X25 link, it updates his serving system 
location and sends an appropriate response to the serving 
MSC. For example if the CCAD user is located in NeW York 
City and the MCMS is located in California, and the user 
registers, the NeW York mobile sWitching center Will send 
that information to the MCMS via the SS7 netWork. When 
a CCAD application bearer facility needs to send a page or 
command to the CCAD user, a message is sent to the MCMS 
via the PSTN. Once the page query is received, the MCMS 
data processing terminals automatically interrogate the 
MCMS HLR/data base, verify the CCAD users most current 
location and send the page via the host paging netWorks 
processing sWitches, netWork controllers and transmission 
toWers located in that same cellular serving area. The present 
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inventions MCMS utilizes paging network routing and spe 
ci?c system location tables, routing and parameter tables 
and other related information to send pages and paged 
commands on a national basis, but With the added advantage 
of utiliZing a local paging netWorks system and capacity. 
Therefore, a CCAD user can sign up for national service, but 
only pay for local user costs. This method also enables small 
local paging netWorks to become part of a nationally 
deployed system Without being physically connected With 
other paging systems, the MCMS connects paging netWorks 
and cellular netWorks together. The method described herein 
facilitates location services for one Way paging netWork that 
heretofore Were impossible to provide With any modicum of 
ef?ciency. This method saves a huge amount of paging 
netWork capacity. With the present method it is no longer 
necessary to send national, and large area regional pages to 
complete a paging transaction designated for one paging 
customer. If a customer utiliZes a CCAD communicator that 
combines cellular and one Way paging, this important utility 
Will be enabled. CCAD provides the means and method for 
paging netWorks to operate globally While concentrating on 
local serving system operations. 

Another important feature of the present invention is its 
ability to provide accurate message accounting, in that each 
CCAD-RAAM data packet is considered an individual 
transaction, therefore the bearer facilitator is charged for 
only the CCAD tWo Way data packet sent, not for a blanket 
cellular per minute charge. 

Additional objects and advantages of the invention Will be 
set forth in part in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The object and advantages of the 
invention Will be realiZed and attained by means of the 
elements and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate a pre 
ferred embodiment of the invention and, together With a 
general description given above and the detailed description 
of the preferred embodiments given beloW, serve to eXplain 
the principles of the invention. 

FIG. 1A is a logical block diagram of the CCAD com 
munications protocol according to the invention. 

FIG. 1B is a block diagram of a preferred control channel 
application data (CCAD-RAAM) communications system 
and apparatus, according to the invention. 

FIG. 2 is a logic ?oW diagram of CCAD-RAAM appli 
cation data message and processing system according to the 
invention. 

FIG. 3 shoWs a CCAD-RAAM analog FSK 10 KBPS 
RECC channel Word block diagram, according to the inven 
tion. 

FIG. 4 shoWs a logic ?oW chart of the CCAD-RAAM data 
packet MSC processing routine, according to the invention. 

FIG. 5 shoWs a block diagram of CCAD-RAAM proto 
cols and processing means used by the invention, according 
to the invention. 

FIG. 6 shoWs a master central monitoring terminal and 
component con?guration, according to the invention. 

FIG. 7 shoWs the CCAD-RAAM cellular and paging 
virtual netWork, according to the invention. 

FIG. 8 shoWs an illustration of the CCAD-RAAM SS7 
data packet processing sequence according to the invention. 
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6 
FIG. 9 is an illustration of the CCAD-RAAM communi 

cator With optional PDA terminal, according to the inven 
tion. 

FIG. 10 is a diagrammatic chart of the CCAD-RAAM 
application message encoding method, according to the 
invention. 

FIG. 11 is a diagram of a CCAD-RAAM multiple MSC 
netWork according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

Reference Will noW be made in detail to the present 
preferred embodiments of the invention as illustrated in the 
accompanying draWings. In describing the preferred 
embodiments and applications of the present invention, 
speci?c terminology is employed for the sake of clarity. 
HoWever, the invention is not intended to be limited to the 
speci?c terminology so selected, and it is understood that 
each speci?c element includes all technical equivalents 
Which operate in a similar manner to accomplish a similar 
purpose. 

In accordance With the invention there is provided a 
method for seamlessly transmitting application speci?c mes 
sages over cellular radio system control channels and 
sWitches, comprising: transmitting application speci?c mes 
saging bits as a data packet con?gured to appear as an 
origination data packet having from eight to thirty tWo digit 
?elds containing data related to an application speci?c 
system utiliZing control channel means and cellular sWitch 
remote feature access control request means using IS-41 
remote feature access protocols; transmitting the messaging 
bits over cellular control channels utiliZing AMP, D-AMPS 
and TACS, FSK modulated reverse control channel RECC 
10 Kbps 48 Word BCH hamming coded control channel 
means; and applying the messaging bits to communicate 
With, identify, monitor, and locate said application speci?c 
system, thereby alloWing for an integrated application spe 
ci?c tWo-Way communications system. 

There is also provided, in accordance With the invention 
a method for converting data Within an control channel 
application speci?c communicator con?gured as a inte 
grated paging netWork receiver and cellular netWork control 
channel application speci?c transmitter, comprising: receiv 
ing data commands and instructions from a paging netWork; 
processing the data commands and instructions; and trans 
mitting automatically application speci?c data status mes 
sages as a data packet con?gured to appear as an origination 
packet having from eight to thirty-tWo digit ?elds over 
AMPS, DAMPS and TACS FSK modulated reverse control 
channel RECC 48 bit BCH hamming coded control channels 
utiliZing compatible control channel protocols and IS-41 
remote feature access protocols, alloWing for an integrated 
application speci?c tWo-Way communications system utiliZ 
ing eXisting cellular radio netWorks and paging netWorks, 
thereby creating a control channel application data virtual 
communications system 

Referring to FIG. 1A, a preferred methodology is shoWn 
Where a CCAD communicator receives a message from a 
paging netWork 219, and the CCAD communicator reads a 
received paging message 220. Communicator 100 evaluates 
the message, Whether its an alpha/numeric message or coded 
instructional message 221, and responds, or does not 
respond 222, to the received message from paging netWork 
219. The CCAD communicator preferably does not com 
municate to the CCAD virtual netWork if there is no reason 
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in terms of differentiation of communicator internal system 
status. If the CCAD communicator needs to respond 223 to 
a paging netWork message it creates a record, scans the 
cellular forWard analog control channel or forWard digital 
control channel carrier radio Wave 224, handshakes With 
forWard channel carrier Wave 225, either digital or analog, 
and then synchronizes With the analog or digital air interface 
protocol 226. Once synchronization and handshaking is 
complete, the CCAD communicator bursts its CCAD 
RAAM analog or digital data packet 230. The base site 
preferably accepts CCAD-RAAM data packet 231, and 
relays a CCAD-RAAM data packet to mobile sWitching 
center MSC 232. The mobile sWitching center (MSC) then 
analyZes the CCAD-RAAM data packet 233. The MSC 
processes the packet by detecting a specialiZed data only 
RAAM code and CCAD-RAAM mobile identi?cation num 
ber (MIN) and electronic serial number (ESN) 234. Once 
detected and recogniZed, the MSC determines the CCAD 
MCMS SS7 link destination instruction code that results 
from decoding the specialiZed non-voice MIN and ESN 235 , 
and sends the packet over that designated SS7 link 235, and 
it is received at the master central monitoring station 
(MCMS) 236. Once the data packet is processed, the MCMS 
routes the data packet to the bearer facility 237. The bearer 
facility evaluates the status of the bits contained Within the 
packet, and chooses either not to respond 238, or to respond 
239, by sending a command request to the MCMS 240 via 
the PSTN T1 or dial in direct (DID) via normal telephone 
lines. The MCMS then receives, accepts and veri?es the 
command request 241. The MCMS then creates the com 
mand data packet 242, and subsequently sends command 
data packet to the CCAD communicator 243 via paging 
netWork 244, and/or via satellite netWork 245, and/or via 
forWard analog control channel FOCC 246, and/or via 
forWard digital control channel DCCH 247, and or via cell 
site broad cast channel BCCH 248. This aforementioned 
protocol process operates in this general manner With all 
cellular air interface and netWork standards. Additional 
component parts and operational procedures of the CCAD 
RAAM virtual netWork are depicted in FIG. 1B, the eXpla 
nation is as folloWs. 

Referring to FIG. 1B, the CCAD-RAAM virtual netWork 
preferably comprises a CCAD mobile communications ter 
minal 100, a plurality of base sites (BS) 101, a plurality of 
mobile sWitching centers (MSC) 104, and multiple SS7 links 
115, that operably connect master central monitoring station 
MCMS 106 to each mobile sWitching center (MSC). A 
UNIX based man-machine interface terminal 116 is prefer 
ably located at each MSC 104, With a plurality of application 
speci?c facilitator bearer service providers (FAC) 120 com 
municatively linked to a plurality of global positioning 
Navstar satellites (GPS) 112, Inmrsat P satellites 114, and 
cell broadcast transmitters located at and integral to the base 
site. The method of the present invention preferably utiliZes 
paging netWork controllers (PNCC) 221, and satellite sys 
tem netWork controllers 109. Additionally, the CCAD 
RAAM netWork includes interactive means including PSTN 
via T1/DSO interfaces 105 and caller access via a plurality 
of conventional landline telephone access 113. An alterna 
tive doWnlink path to paging is via IS-136 DCCH forWard 
message system that is accessed via the DCCH message 
center (MC) 263 Which can be situated at a separate facility, 
or co-located at a participating MSC. 

The CCAD-RAAM system of the present invention can 
be con?gured With the folloWing cellular operations stan 
dards; AMPS cellular, TACS cellular, ETACS cellular, NMT 
cellular, TDMA cellular, CDMA cellular, and/or a Global 
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System for Mobile (GSM) cellular netWork systems. The 
present invention operates in essentially the same protocol 
and netWork methodology regardless of What air-interface 
protocols and modulation formats a particular cellular sys 
tems control channels, access channels and overhead sig 
naling channels are con?gured for, be it digital or analog. 
Furthermore, the base sites (BS), mobile sWitching centers 
(MSC), the PSTN, and SS7 links are, preferably, part of an 
eXisting cellular communications system Which operates 
over a designated cellular communications band. Thus, 
details of their construction and operation are knoWn to 
those of ordinary skill in the art and descriptions thereof Will 
be omitted. 

Referring noW to FIG. 1B, the MCMS 106 and FAC 120 
are both CCAD-RAAM virtual netWork system elements. 
Each element or facility is preferably comprised of one or 
more computer terminals for processing data Word packets, 
sending speci?c device status messages to each facilitator 
120, sending communicator device maintenance and system 
upgrade messages, and speci?c commands and automatic 
instructions to end users. Furthermore these facilities are 
designed to send alpha and numeric messages to users for 
normal information transfer, and for constantly updating 
current user serving system location parameter. MCMS 106 
and FAC 120 also contain standard telephone lines, GPS, 
Loran C, dead reckoning and other topography tracking 
softWare, and readout displays, multiplexing sWitches, frame 
relays, SS7 links, PSTN X.25 lines, T1/E1 lines, and other 
standard central monitoring and service center equipment, 
Widely knoWn in the art, and descriptions thereof Will also 
be omitted. As Will be explained in more detail beloW the 
MSC, MCMS and FAC process and receive CCAD-RAAM 
data Word packets and con?gure all command messages, 
alpha-numeric messages, maintenance instructions and 
automatic instruction data Words to be transmitted to the 
end-user and are governed by operating softWare programs 
contained Within the processors and terminals located at the 
CCAD-RAAM installations. 
Each CCAD-RAAM multi-Word FSK RECC analog 

packet 103, that is transmitted from an CCAD communica 
tor 100, contains location GPS bits, and other pertinent 
application speci?c status bits. This particular packet is 
designed to operate Within the parameters of the American 
Mobile Phone Standard (AMPS) and Total Access Commu 
nications System (TACS) cellular system control channel 
and netWork protocol processing routines. Additionally, 
FIG. 2, illustrates hoW the CCAD data packet is created, 
transmitted, recogniZed, analyZed at the MSC, and trans 
ferred via SS7 links to the MCMS. 
With speci?c reference to FIG. 2, a CCAD data packet 

103 is shoWn utiliZing a 48 bit Word designated herein as the 
H Word; H1 through H4 235. Each Word is made up of 36 
information bits and 12 parity bits, and is speci?cally 
designed to contain and carry application speci?c data bits 
such as GPS correlation location position bits and other 
mentioned CCAD status bit information. The particular 
AMPS and TACS RECC protocol shoWn alloWs for up to 
eight Words to be sent in one RECC multi-Word data packet 
or data burst. HoWever, most American cellular sWitch 
con?gurations are alloWed to accept ?ve RECC 48 bit 
Words, and some Will alloW for seven Words to be received 
and processed. The preferred creation, transmission, and 
management methodology is as folloWs. Most CCAD appli 
cations require no more that tWo H Words to be transmitted 
along With the other three CCAD communicator identi?ca 
tion and service information Words. HoWever, certain 
CCAD applications Will require only one H Word to be used, 
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and others Will require up to four or ?ve H Words. Referring 
noW to FIG. 9. the CCAD communicator 100 is preferably 
connected to a small personal digital assistant (PDA) keypad 
252. The connection is physically made by a special port 253 
located on the side of the communicator. The keypad is used 
for sending tWo Way paging responses and other messages 
that require more characters to be transmitted. In FIG. 2 and 
FIG. 9, the CCAD-RAAM H-Word packet 107 can be 
transmitted a second time that enables a tWo burst 
transaction, and alloWs for the communicator 100 user to 
send up to 72 characters to the person Who initially paged 
him or her. Using the PDA keypad 252, the user can send 
personaliZed messages to Whoever pages him, and does not 
have to be limited to “canned” or embedded responses. 
HoWever, the communicator 100 user can transmit canned 
responses that are embedded in the communicator softWare, 
and accessed by the user via a menu display, if response time 
is a factor. Another important feature is that instead of 
utiliZing traf?c channels and specialiZed modems, these 
messages are sent via control channels With CCAD com 
municators Without the need of specialiZed modems, creat 
ing a direct protocol-to-protocol data link. This keeps end 
user equipment cost extremely loW, in fact no more than a 
normal cellular phone, and maintains a simple and ef?cient 
communications methodology. The present methodology 
and apparatus creates a personal communications system 
(PCS) handset With all the features of the much touted “PCS 
Revolution.” Additionally, some digital access and control 
protocols alloW for up 184 CCAD-RAAM data bits, and an 
unlimited application speci?c data packets to be attached to 
registration packets, origination number packets, and other 
signaling packets. In still other cellular radio digital systems, 
application data packets can be sent independent of all other 
access protocol routines, are as stand-alone CCAD-RAAM 
packets, as long as a designated cellular control channel and 
access channel operations standards alloWs for separate and 
independent application speci?c data Word packets to be 
transmitted, received, recogniZed and processed. But, for 
purposes of explanation, the FSK RECC 48 bit multi-Word 
packet Will be the focus of this disclosure. 

In FIG. 3, a block diagram of a FSK RECC 48 bit 
CCAD-RAAM data packet With four H Words attached is 
shoWn and depicts the three A, B, and C preamble Words of 
this basic CCAD-RAAM packet, illustrating an eXample of 
the signi?cance of each information bit. This FSK RECC 48 
bit data packet is in fact a separate and distinct CCAD 
RAAM air interface and short message enabling protocol 
that is a signi?cantly modi?ed, yet transparently compatible 
AMPS, D-AMPS and TACS control channel and sWitch 
feature activation protocol. This CCAD-RAAM protocol 
operates, and is initially treated and recogniZed by the 
mobile sWitching center (MSC) as an origination protocol, 
but once received at the sWitch, and the ?rst four digits 138 
of H[1] Word 131 are analyZed; *741, the MSC does not 
“grab” a voice channel, that normally occurs during an 
origination procedure. 

Origination procedures are typically used to initialiZe and 
activate voice calls, but the present methodology only uses 
the origination order quali?er code 134 and order code 135 
contained in the B Word 126 to cause the base site and sWitch 
to alloW the CCAD-RAAM packet to pass and be processed 
transparently, Without the need of changing base site and 
sWitch softWare routines. Specially designed CCAD-RAAM 
codes are placed in the ?rst four digit spaces of the H[1] 
Word cause the mobile sWitching center (MSC) to recogniZe 
this distinct protocol as a conventional remote feature con 
trol request that is yet another feature of the origination 
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procedures. Remote feature control requests are typically 
used to alloW the user to see if there are messages Waiting 
for him at his home cellular system. This remote feature 
control request can also cause his landline telephone calls at 
home or of?ce to be routed to his mobile phone automati 
cally. HoWever, never as this feature been used in reverse, 
and as detailed and described herein, that is to send mes 
sages from a CCAD-RAAM communicator to a remote 

facility such as a master central monitoring facility (MCMS) 
that is a service control point (SCP) on an SS7 netWork. 
Combined With conventional one Way paging, this neW 
CCAD-RAAM system, that is derived from conventional 
technology, creates a neW paradigm, that provides a Wide 
range of services for the Wireless industry. Therefore this 
depicted packet is in fact a control channel application data 
(CCAD) remote access application message (RAAM) pro 
tocol speci?cally designated to be utiliZed by remote access 
application messaging (RAAM) systems and application 
speci?c bearer services for the purpose of enabling an Wide 
variety of CCAD-RAAM short messaging application spe 
ci?c services. 
As further shoWn in FIGS. 1B, and 2, the CCAD-RAAM 

communications terminal 100 is preferably con?gured to 
operate Within the parameters of AMPS, NAMPS, DAMPS, 
TACS and ETACS cellular standards. The CCAD-RAAM 
communications terminal 100 transmits a CCAD-RAAM 
data packet 103. The MSC 104 sWitch softWare is normally 
programmed to receive and recogniZe CCAD-RAAM data 
packets and automatically route the packets to the MCMS 
106 via multiple-redundant SS7 links 115. In fact, the entire 
CCAD-RAAM data messaging system can be implemented 
and integrated With any cellular netWork and its operations 
standard With softWare patch modi?cations to any MSCs 
Without any need of adding separate infrastructure hardWare, 
as is the case With other data systems such as cellular digital 
packet data (CDPD). Therefore the present invention pro 
vides an invisible CCAD-RAAM netWork overlay system, 
that in fact creates a separate and distinct CCAD-RAAM 
virtual netWork that operates in tandem but transparently to 
the host cellular netWork. 

In FIG. 1B, the CCAD-RAAM communicator 100 pref 
erably transmits an application speci?c data packet 103 
Which is received by the base antenna 101, passes through 
the base site (BS) 102, is received by the mobile sWitching 
center (MSC) 104, the packet is analyZed, and is sent to the 
MCMS 106 via redundant SS7 links 115. Once received, the 
MCMS interrogates its oWn home location register, retrieves 
the data information contained in all received H Words, 
derives application speci?c status from this received digits, 
stores and processes the results, and if applicable, sends the 
status data to the facilitator/bearer 120 via redundant SS7 
links, and/or T1/DSO 105, or direct in dial (DID) pathWays 
provided in the public sWitched telephone netWork (PSTN) 
110. Once received at the facilitator/bearer facility 120 the 
data is analyZed, and if a response is Warranted, the facili 
tator sends a message and message request to the MCMS 
106 via the PSTN or SS7 netWork. Once received the 
MCMS 106, interrogates its oWn home location register 
(HLR), retrieves the user’s most recent serving cellular 
system location, looks up the paging company that serves 
that particular geographic service area (GSA), coordinates 
and establishes its routing tables, and sends the message to 
the paging netWork control center (PNCC) 221 via redun 
dant SS7 links, or via PSTN and T1/DSO netWork circuits. 
The paging netWork controller transmits the message to the 
user via one or more transmission toWers 220. The message 

sent can contain a Wide variety of information as previously 
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discussed. For example, the message can be a simple phone 
number that tells the user to call a person that paged him. Or 
if the CCAD-RAAM communicator 100 is equipped With a 
GPS receiver, the message can be an automatic command 
that causes the communicator to perform and automatic 
location update by correlating GPS Navstar satellite 112 C 
code timing bits, for example, and derive an accurate 
relative location. Once the relative location update is 
performed, the neW location is systematically derived and 
compiled for H Word transmission. This procedure demon 
strates a totally separate but transparent procedure, thus 
creating a CCAD-RAAM virtual application speci?c net 
Work. This CCAD-RAAM technique alloWs for applications 
such as tWo Way paging, ?eet management, motor vehicle 
anti-theft and recovery, home arrest, personnel management, 
remote stationary sensor management and many other appli 
cation speci?c purposes. 

Referring noW to FIGS. 1B and 3, a man-machine inter 
face 116, that is typically located at each mobile sWitching 
center (MSC) 104, is used to update call treatment routing 
tables and call performance parameters. In compliance with 
15-41 call treatment procedures, various remote access fea 
ture codes can be created Without modifying sWitch and base 
site softWare. For example code *741 activates a procedure 
that causes all dialed digits to be sent to a remote home 
location register (HLR). The sWitch examines and analyZes 
the mobile identi?cation number (MIN), that is assigned to 
the CCAD-RAAM communicator 100, and contained in the 
A Word 125 and B Word 126. The MIN office code 261, 
XXXX code 128 and number plan area (NPA) area code 113, 
cause the sWitch to assign the CCAD-RAAM packet to an 
SS7 link, that Will ultimately cause the packet to arrive at the 
MCMS. Once the packet arrives, the MCMS processes that 
packet, and sends a con?rmation indicator packet to the 
current serving MSC that originally sent the CCAD-RAAM 
packet. Once the conformation packet or routing instruction 
code (RIC) is received the serving MSC can send a comple 
tion parameter on the overhead forWard control channel 
FOCC to the CCAD-RAAM communicator, and if the 
CCAD-RAAM communicator has voice capability such as a 
tWo Way paging communicator, a conformation tone is sent 
to the user to tell him the CCAD-RAAM message has been 
received. In still another scenario, the serving MSC can 
cause a recording to be sent to the user that says “your 
message and been received.” Or no recording or beep tone 
need to be sent. This is especially valuable for CCAD 
RAAM applications that utiliZe no voice capabilities. Such 
methodologies may all be con?gured at the sWitch by simply 
entering selected parameters in conjunction With existing 
remote activation codes used in cellular industry, or special 
CCAD-RAAM codes can be created and entered at the 
man-machine interface (MMI) 116, While still adhering to 
current conventional IS-41 operations parameters. Thus the 
present invention takes existing data, and manipulates this 
data to create a neW application speci?c data, Without having 
to add neW hardWare or softWare at the base site and mobile 
sWitching center. 

Referring to FIG. 1B, in still another example, the mobile 
sWitching center (MSC) is con?gured With the digital 
TDMA IS-136 digital control channel (DCCH) one Way 
messaging service that provides notices, message Waiting 
indicators and other alpha text services to a user on the 
forWard digital traf?c channel. By combining this one Way 
service With CCAD-RAAM another important and transpar 
ent tWo Way messaging system is created. For example, the 
DCCH message center (MC) 263 is connected to the PSTN 
110 via T1/DSO 105 or other signaling protocol. In a typical 
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scenario, a landline caller 113 places a page or message to 
the cellular user via the DCCH MC 263, and the message 
Will be transmitted on the forWard digital traf?c channel. But 
the only choice the user has to send a response message is 
by placing an expensive voice call. If, for example, the user 
is in a business meeting and cannot make a voice call, using 
the CCAD-RAAM he simply takes his communicator and 
sends a response to the caller. Still the DCCH feature, 
combined With CCAD-RAAM can be used to implement a 
truly enormous amount of application speci?c services here 
tofore mentioned. CCAD-RAAM combined With DCCH 
can create another communication paradigm Without using 
one Way broadcast paging. The MCMS 106 can send 
messages, instructions, commands and other data to the 
serving MSCs DCCH MC 263 via the PSTN 105. Current 
user information is utiliZed With DCCH in the same means 
and method that has been described in the paging system 
scenario, that is, user location is derived in terms of current 
serving cellular system from the sWitch When it sends the 
CCAD-RAAM packet to the MCMS 106 via the SS7 
netWork. Under current IS-41/SS7 guidelines, the serving 
MSC or sWitch sends carrier identi?cation codes (CIC) With 
every outbound message that is sent on an SS7 link. 
Therefore, When the CCAD-RAAM MCMS receives the 
CCAD-RAAM packet, the MCMS analysiZes the CIC code 
contained in the received CCAD-RAAM packet, and iden 
ti?es the sender as a particular serving cellular system 
located in particular netWork, such as the North American 
Cellular NetWork (NACN) or the Mobilelink NetWork 
located anyWhere in the US. or any netWork tied into any 
host SS7 netWork in the World. There is also speci?c serving 
cellular sWitch identi?cation bits contained Within the 
received CCAD-RAAM data packet. Therefore the MCMS 
can send a response message to the user via DCCH or the 
paging network by simply comparing the received identi? 
cation and routing information to knoWn paging and/or 
DCCH message center location information and sending the 
command message alpha or numeric to a particular CCAD 
RAAM communicator user. In still another scenario, the 
CCAD-RAAM communicator 100 can be con?gured to 
receive Inmarsat P signaling from an Inmarsat satellite 114 
that is controlled by a satellite system netWork hub or 
controller (SSNC) 109. Any satellite can be used such as FM 
sideband satellites used by paging companies to transmit 
nationWide synchroniZed pages. The MCMS 106 can trans 
mit a message and message request to a serving satellite 
netWork controller and the controller simply relays the 
message to the appropriate satellite and the CCAD-RAAM 
user receives the message, or command in the same manner 

as heretofore described. The possibilities are numerous, as 
the present methodology utiliZes existing communications 
technology to create a neW short messaging communications 
paradigm. In fact, one of the major problems in one Way 
paging netWorks that is solved With CCAD-RAAM is that, 
under conventional paging procedure, in order for a pager 
user to receive a message an entire netWork systems 
resources has to be used to transmit a synchroniZed page. 
The reason for this is that the paging company has no Way 
to knoW Where the pager user is, so a blanket page of an 
entire service region has to be performed. With CCAD 
RAAM, the MCMS knoW the current location of the CCAD 
RAAM communicator that is equipped With a paging 
receiver. The MCMS simply forWards the message to the 
pager user in the same footprint or serving area as the current 
serving cellular system. In this Way the paging company can 
offer nationWide paging, local rate charges, for the paging 
company does not have to tie up so much message process 
ing and transmission capacity to perform large blanket 
pages. 
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