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CELLULAR ADJUNCT TO A PUBLIC WIRED
NETWORK

This application claims priority under 35 U.S.C. 119(e)
of an earlier filed provisional application entitled “Cellular
Adjunct To A Public Wired Network” filed Nov. 10, 1995
application Ser. No. 60/006,454 by inventors Priscilla Mari-
lyn Lu and Timothy Richard White.

BACKGROUND OF THE INVENTION

This is a continuation-in-part of commonly assigned
co-pending U.S. patent Ser. No. 08/435,709, entitled “Cel-
lular Private Branch Exchange,” (Attorney’s Docket No.
WAVEPO001), filed May 4, 1995 (hereinafter Ser. No.
08/435,709), now U.S. Pat. No. 5,734,699.

The following co-pending U.S. patent applications are
incorporated herein by reference for all purposes:

“Cellular Private Branch Exchange,” (Attorney’s Docket
No. WAVEP001) filed May 4, 1995 (hereinafter Ser.
No. 08/435,709) now U.S. Pat. No. 5,734,699.

“Cellular Communication Network Having Intelligent
Switching Nodes,” (title as amended) filed May 4,
1995, U.S. Ser. No. 08/435,838Attorney’s Docket No.
WAVEP004 (hereinafter “Ser. No. 08/435,838”) now
U.S. Pat. No. 5,577,029.

“Configuration-Independent Methods And Apparatus For
Software Communication In A Cellular Network,” filed
on even date, U.S. Ser. No. (08/730,652), Attorney’s
Docket No. WAVEP0O5 (hereinafter “WAVEP005”),
now U.S. Pat. No. 5,842,138, and the earlier filed
provisional application entitled “Configuration-
Independent Methods And Apparatus For Software
Communication In A Cellular Network” filed Nov. 10,
1995 Application No. 60/006,455 by inventors Priscilla
Marilyn Lu and Timothy Richard White from which
that application claims priority under 35 U.S.C. 119(e).

“Spread Spectrum Communication Network Signal
Processor,” filed on May 4, 1995, Ser. No. 08/434,554,
Attorney’s Docket No: A-60910 (hereinafter Ser. No.
434,554) now U.S. Pat. No. 5,682,403.

“Cellular Base Station With Intelligent Call Routing,”
filed on May 4, 1995, Ser. No. 08/434,598, Attorney’s
Docket No: A-61115 (hereinafter Ser. No. 08/434,598)
now U.S. Pat. No. 5,734,979.

“Spread Spectrum Communication Network With Adap-
tive Frequency Agility,” filed on May 4, 1995, Ser. No.
08/434,597, Attorney’s Docket No: A-60820
(hereinafter Ser. No. 08/434,597) now U.S. Pat. No.
5,781,582,

For ease of reference, a glossary of terms and abbrevia-

tions is provided herewith as Appendix A.

BACKGROUND OF THE INVENTION

The present invention relates to apparatuses and methods
for implementing mobile communication. More particularly,
the present invention relates to a novel cellular adjunct
system that advantageously offers cellular-like service to
regions in need of an inexpensive and easily implementable
mobile communication solution without incurring the
expenses of implementing a full-featured, standard cellular
system.

Mobile communication is known in the art. One limited
form of mobile communication involves prior art cordless
phones. In the prior art cordless phone system, each cordless
phone set typically comprises a base unit and a cordless unit.
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The base unit, typically located inside a residence or a
business office, is usually coupled physically by copper
wires or fiber optics to the public switched telephone net-
work (PSTN). To uniquely identifies it in the public network,
each cordless phone set is specifically associated with a
telephone number.

Further, each cordless phone’s base unit is specifically
associated with its cordless unit and communicates there-
with in a wireless manner. As long as a user of the prior art
cordless unit stays within the limited range of the associated
base unit (under a quarter mile in most cases due to technical
limitations inherent in cordless technology), calls may be
made to and from the public network in a wireless manner.

However, the prior art cordless phone has some signifi-
cant disadvantages. Besides the limited range, the prior art
cordless technology is limited in the number of cordless
units that a base unit can support. Typically one, no more
than two, handset is provided per base unit in the prior art
cordless phone. Because of this limitation, a telephone
service provider must still run wires, either along telephone
poles or in trenches, to each residence or business to enable
telephone service, whether or not cordless. Therefore,
although the cordless unit appears mobile to the user, the
network that is required to implement this service is still
essentially a wired telephone network.

Users’ demand for mobile communication services, as
well as the increasing costs of building and maintaining a
wired telephone infrastructure, has turned many service
providers to other wireless technologies for answers. Among
existing technologies, cellular technology has emerged the
clear leader in term of market penetration. In particular,
cellular phone systems using a standard known as Global
Systems for Mobile Communication (GSM) has steadily
gained popularity among service providers as the system of
choice for implementing cellular service. The popularity of
the GSM standard stems from its robustness and its ability
to support a rich set of features such as world-wide roaming,
phone mail, data services, supplemental services, and the
like. Information regarding the GSM standard is widely
available in the public domain, some of which are cited in
Appendix B herein.

However, the implementation of a GSM cellular network,
or any cellular network for that matter, is still a relatively
costly undertaking for many communities. Although there is
disclosed in the aforementioned co-pending patent applica-
tion Ser. No. 08/435,709 methods and apparatuses for imple-
menting cost-effective cellular systems, it has been recog-
nized that certain communities, particular those in the
growing or remote regions of the world, do not require the
extensive set of features offered by a standard cellular
network, such as one that implements the GSM standard.
Examples of such communities include islands, manufac-
turing facilities in remote regions, and remote villages. As it
stands, these communities must choose between either tra-
ditional wired networks, which require extensive physical
infrastructures to implement, or standardized cellular sys-
tems such as existing GSM cellular systems, which offer
many non-essential features that make them too costly to be
practical for these communities.

For these communities, what is desirable is a novel
cellular adjunct system (CAS) that offers the advantages
associated with cellular services, such as the elimination of
an extensive wired network, handset mobility, and the like,
without incurring the full cost of implementing a standard-
ized cellular network, which has features such as world-wide
roaming or data transfer that may be neither practical nor



5,953,651

3

necessary. It is essential, however, that the cellular adjunct
system work seamlessly with any existing wired PSFN
network. Further, because some of these communities may
already have some existing form of central office switches
(CO), it is important that any communication system imple-
mented therein must integrate with the existing CO’s to
allow these communities to leverage their investment in
existing CO’s hardware, software, and other telephone infra-
structures already in place.

Further, it is desirable that such a novel cellular adjunct
system provides substantially seamless call routing and
subscriber information management between the wired
phones of the public network and the mobile handsets of the
novel cellular adjunct network. To further reduce operational
overhead, it is preferable that subscriber and billing data of
the novel cellular adjunct be centrally managed by the same
central public subscriber management system that handles
the subscriber and billing data of existing wired phone users.

It is also recognized that additional cost savings may be
realized by using widely available and proven cellular
components, such as GSM handsets, GSM base transceiver
station and base station receiver hardware, in the implemen-
tation of the aforementioned novel cellular adjunct system.
This is so even though the novel cellular adjunct system
derives its cost savings by substantially avoiding the costly
implementation of the full GSM feature set.

The use of proven, off-the-shelf GSM components would
not only reduce the expenses associated with developing and
testing new hardware but also render the novel cellular
adjunct system easily upgradable to a full-featured cellular
network such as a GSM network. For example, when the
community evolves and the need for a fuller set of cellular
features arises, the novel cellular adjunct system may be
upgraded to a full-featured GSM cellular network without
requiring users to change handsets or requiring a major
reconfiguration of the network hardware.

These and other highly desirable features that overcome
the disadvantages associated with traditional cordless phone
systems as well as full-featured cellular systems are realized
by the novel cellular adjunct system, which is described in
details in the text of this specification and its drawings.

SUMMARY OF THE INVENTION

The present inventive cellular adjunct system represents a
highly efficient way to provide a wireless solution for a
wired network without incurring the full costs and com-
plexities associated with implementing a full-featured cel-
lular system.

The present invention relates, in one embodiment, to a
cellular adjunct system for extending telephone service
offered by a public wired telephone network, which has
wired telephone sets, to a plurality of cellular handsets. The
public wired telephone network includes an operation and
maintenance center for managing subscriber data related to
both the wired telephone sets and the plurality of cellular
handsets.

The cellular adjunct system, which facilitates cellular
communication among the plurality of cellular handsets and
between the plurality of cellular handsets and the wired
telephone sets, includes a base station subsystem and a
cellular adjunct control block. The base station subsystem
includes radio resource management facilities for permitting
the plurality of cellular handsets to communicate with the
base station subsystem in a cellular manner. The cellular
adjunct control block, which is coupled between the base
station subsystem and switching networks in the public
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4

wired telephone network, includes a registry, a mobile
switching center, and a mini-central office.

The registry contains routing data related to the plurality
of cellular handsets to facilitate routing calls thereto, the
routing data including data indicating whether a particular
cellular handset in the plurality of cellular handsets is
available for receiving a call. The mobile switching center is
coupled to the registry and facilitates switching of calls
among the plurality of cellular handsets.

The mini-central office is coupled to the registry and the
mobile switching center and ascertains whether signaling
data from a first cellular handset of the cellular handsets
relates to an internal call or an external call. The internal call
represents a call between the first cellular handset and a
second cellular handset of the plurality of cellular handsets.
The external call represents a call between the first cellular
handset and one of the wired telephone sets in the public
wired telephone network. The signaling data is forwarded to
the mobile switching center for switching the internal call if
the signaling data relates to the internal call. On the other
hand, the signaling data is forwarded to the public wired
telephone network for switching the external call if the
signaling data relates to the external call.

In one embodiment, the plurality of cellular handsets
represent standard GSM handsets, thereby simplifying
future upgrades of the inventive cellular adjunct system to a
full cellular communication system. In another embodiment,
the mobility management facility confines each of the plu-
rality of handsets to its own base transmitter station home
location area, thereby simplifying the implementation of
cellular communication to and from the plurality of cellular
handsets in the inventive cellular adjunct system.

These and other features of the present invention will be
presented in more detail in the following specification of the
invention, the figures, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional advantages of the invention will become
apparent upon reading the following detailed description and
upon reference to the drawings, in which:

FIG. 1 shows, in one embodiment, a representative cel-
lular adjunct system (CAS);

FIG. 2 illustrates the major functional blocks of the
cellular adjunct control block (CACB) 208 of FIG. 1;

FIG. 3 shows a representative cellular adjunct system
(CAS) subscriber database;

FIG. 4 illustrates a cellular adjunct system (CAS), includ-
ing its cellular adjunct control block (CACB) and the call
paths made when routing calls;

FIG. 5 shows in a flowchart format the steps involved
when an MS unit wishes to update its location with a CAS
HLR registry of a CAS network;

FIG. 6 shows in a flowchart format the steps involved
when a CAS HLR registry processes a received access
request;

FIG. 7 shows in a flowchart format the steps taken by the
various subsystems of a CAS network when an MS unit
originates a call from inside a CAS network;

FIG. 8 shows in a format the steps taken by the various
subsystems of the CAS network in disconnecting a call;

FIG. 9 shows in a flowchart format the steps involved
when an MS unit of a CAS network acts as a receiving unit
to receive a call initiated either from the public network or
from another MS unit in the CAS network;
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