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COMMUNICATION SYSTEM
Field of the Invention

This invention relates in general to telepoint communication systems,
and in particular to a method and apparatus for routing an inbound call in a
telepoint communication system.

Background of the Invention

CT2 communication systems that utilise available public switched
telephone network (PSTN) infrastructure to provide micro cellular wireless
communication services are known in the art. A typical CT2 communication
system comprises a plurality of portable communication units and a variety
of equipment that are coupled to the PSTN. This equipment includes a
switching unit and a plurality of telepoint base stations (TBS).Typically CT2
subscribers could initiate calls but could not receive calls. However, recent
developments of integrating a paging receiver into the portable
communication units, and the use of the switching unit allows calls to be
made to, and received by, CT2 subscribers.

With these recent developments, when the PSTN receives an
incoming call for a CT2 subscriber unit, the call is routed to the switching
unit while the caller is put on hold. The switching unit translates the called
number into a pager number and pages the CT2 subscriber, providing the
subscriber unit with a selected call back number of the switching unit. Upon
receiving the page, the subscriber unit alerts the subscriber who initiates a
call to the call back number of the switching unit. Upon receiving the call
from the subscriber unit, the switching unit couples the incoming call with
the call from the subscriber unit, and direct communication between the
caller and the CT2 subscriber unit may then proceed.

Another method of providing CT2 subscribers with the additional
capability to receive calls, requires the portable communication units to
register with at least one TBS, and the registration information maintained
in a central database. With the use a switching unit coupled to the PSTN,
when an inbound call for a CT2 subscriber is received, the PSTN forwards
the call to the switching unit. Subsequently, an outbound call is made by
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The methods described above provide a significant improvement to
early CT2 communication systems by allowing CT2 subscriber :units. to
receive calls. However, a significant disadvantage of the paging method is
the uncomfortably long period of time a caller is kept on hold while a call to

10  a subscriber unit is established. Yet another disadvantage of the paging
method is the need for CT2 subscriber units to be equipped with integrated
paging receivers thereby increasing the cost and complexity of the
subscriber units. Also, as paging throughput is dependent on user traffic,
the paging process can introduce an additional unpredictable delay, further

15 prolonging the time a calling party is kept on hold.

A further disadvantage of both methods is the use of an expensive
switching unit. The switching unit is coupled to the PSTN using trunk
telephone lines, and consequently, is expensive to install, use and
maintain. in addition, as the switching unit provides the coupling for each

20 call to a CT2 subscriber, the number of switches i.e. the size of the
switching unit, determines the throughput. Hence, to ensure an acceptable
grade of service a large switching unit is required.

Therefore, a need exists for a quick and economical method for
processing an incoming call in a telepoint communication system that will

25 not require a switching unit to be coupled to the PSTN, preferably does not
use paging, and establishes a call from caller to subscriber within a
substantially shorter, predictable period of time.

Summary of the Invention
30
In carrying out the objects of the present invention in one form, there is
provided a method for processing a call in a telepoint communication
system comprising a first and a second communication network, and a
mobile 'management unit which tracks the location of a CT2 subscriber by
35 maintaining a database of the affiliation of the CT2 subscriber with telepoint
base stations, and channels an inbound call for the CT2 subscriber to the
telepoint base station to which the CT2 subscriber is affiliated.
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FIG. 1 illustrates a telepoint communication system in accordance
with a preferred embodiment of the present invention.

5
FIG. 2 illustrates a table representing information stored in the
mobility management unit. of the telepoint communication system in FIG. 1
in accordance with the preferred embodiment of the present invention.
10 FIG. 3 illustrates a flowchart detailing operation of a telepoint base

station in the telepoint communication system in FIG. 1 in accordance with
the preferred embodiment of the present invention.

FIG. 4 illustrates a flowchart detailing operation of the mobility
15 management unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

Detailed Description of the Invention

20 FIG. 1 illustrates a telepoint communication system 100 comprising, a -
public switched telephone: network (PSTN) 102 which preferably supports
integrated services digital- network (ISDN); telepoint base stations (TBSs)"
115, 120, 125, 131 and 132, a concentrator 134, a mobility management
unit (MMU) 140 including a database 141, a telephone subscriber unit 135,

25 and telepoint communication units (TCUs) 145, 146 and 147. The telepoint
communication system 100 is a mobile communication system that
provides mobile communication services to mobile communication units,
including the TCUs 145, 146 and 147. The PSTN 102 comprises a circuit
switched network 105 coupled to a packet switched data network 110 via

30 communication channel 193. The circuit switch network 105 conventionally
conveys voice traffic, and routes a call by establishing a dedicated circuit for
the duration of the call. The packet switched data network 110
conventionally conveys data traffic, and routes each transmission during a
call via available communication resourcés of the packet switched data

35 network 110 at the time of transmission. Hence, unlike the circuit switched
network 105, each transmission on the packet switched data network 110
may be routed via a different circuit of the packet switched data network
110. In a preferred embodiment of the present invention, the circuit
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5 TBSs 115,120 and 125 via communication channels 181, 182 and 183
respectively, and to the TBSs 131 and 132 via communication channel 180,
the concentrator 134, and communication channels 186 and 187
respectively. Similarly, the packet switched data network 110 is coupled to
the TBSs 115,120 and 125 via communication channels 191, 192 and 193
10 respectively, and to the TBSs 131 and 132 via communication channel 188,
the concentrator 134, and communication channels 186 and 187
respectively. In addition, the packet' switched data network 105 is coupled
to the MMU 140 via communication channel 195. The TBSs 115, 120, 125,
131, and 132, and the TCUs 145, 146 and 147, support a set of radio
15 communication channels which couple the TCUs 145, 146 and 147 to the
PSTN 102 via the TBSs 115, 120, 125, 131, and 132. In the preferred
embodiment, each TBS 115, 120, 125, 131, and 132 includes radio base
stations which support a set of radio communication channels, a switching
matrix which route calls between the PSTN 102 and the TCUs 145, 146
20 and 147 via the radio base stations, and a controller which controls the
operation of the radio base stations and the switching matrix in accordance
with a stored program. The TCUs 145, 146 and 147 each include a radio
communication unit which supports a set of radio communication channels,
user interfaces circuitry and a TCU controller which controls the operation
25 of the radio communication unit and the user interface circuitry in
accordance with a stored program. The communication channels 180, 181,
182, 183, 185, 188, 191, 192, 193, 194 and 195 each support one or more
simultaneous communication links. In the preferred embodiment, the
communication channels 181, 182, 183, 185, 191, 192 and 193 comprise
30 one or more basic rate interfaces (BRI), where each BRI is capable of
supporting at least 2 communication links, and the communication
channels 194 and 195 each comprise at least an X.25 data communication
link, or an International Telecommunication Union (ITU formerly the
Consultative Committee on International Telephone and Telegraph
35 (CCITT)) signal system number 7 data link and at least one BRI. The
| concentrator 134 couples a cluster of adjacent. TBSs 131 and 132 to the
PSTN 102 via a high capacity communication link which supports the
communication channels 180 and 188. In the preferred embodiment, the
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coupl ed t% t hﬁ\epggrl}l'imlﬁ)rrn%fafa : abcr?/a 1S 1%%t and 187 each comprise a proprietary
data communication. link which has been optimised to support high speed
data and voice  traffic between several TBSs 131 and 132 and the
concentrator 134.

Information communicated in the telepoint communication system
10 100 when processing an inbound call 160 for the TCU 145, 146 or 147
comprises: registration information 150 that is communicated between the
TCU 145, 146 or 147 and the TBS 115, 120, 125, 131 or 132 over radio
communication channels when the TCU 145, 146 or 147 is within
communicable range of the TBS 115, 120, 125, 131 or 132; routing
15 information 170 communicated from the TBS 115, 120, 125, 131 or 132 to
the MMU 140 via 114 the packet switched network 110 in response to the
TBS 115, 120, 125, 131 or 132 receiving the registration information 150
from the TCU 145, 146 or 147; inbound call 160 which is received by the
PSTN 102 from subscribers of the PSTN 102 including the telephone
20 subscriber unit 135; inbound call notification 165 communicated from the
circuit switched network 105 to the MMU 140 via 112 the packet switched
data network:110 in response-to receiving the inbound call 160; and routing
information 175 communicated from the MMU 140 to the circuit switched
network 105 via 112 the packet switched network 110 in response to
25 receiving the inbound call notification 165, thereby enabling the circuit
switched network 105 to route the inbound call 160 to the TCU 145, 146 or
147 via the TBS 115, 120, 125, 131 or 132 to which the TCU 145, 146 or

147 had earlier registered.
FIG. 2 illustrates a table 200 representing the information stored in
30 the database 141 of the MMU 140 having three columns, a subscriber 1D
205 (SID) column, a personal ID 210 (PID) column, and a TBS ID 215
column. The PID 210 is a unique ID that is assigned and stored in each
TCU 145, 146 and 147 upon manufacture. In the preferred embodiment the
PID uniquely identifies each of the TCUs 145,146 and 147 in the telepoint
35 communication system 100 and is used by the TBSs 115, 120, 125, 131 or
132 to route the inbound call 160 to the TCU 145,146 or 147. The
subscriber ID 205 also identifies the TCU 145, 146 and 147 in the telepoint
communication system and is usually assigned by the operator of the
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assigned to the TCU 145 146 or 147 is used by an originator of a call, for
example a caller using a telephone subscriber unit 135, to communicate
the inbound call 160 for the TCU 145, 146 or 147 to the circuit switched
network 105 of the PSTN 102. In addition, the SID 205 identifies the
inbound call 160 is for the TCU 145, 146 or 147, to the circuit switch.
network 105, thereby enabling the circuit switch network to process the
inbound call accordingly. In the preferred émbodiment, the SID 205 is one
of a series of subscriber numbers of the PSTN 102 which are dedicated for
assignment to the TCUs 145, 146 and 147. The TBS ID 215 is assigned to
each of the TBSs 115, 120, 125, 131 and 132, and uniquely identifies each
of the TBSs 115, 120, 125, 131 and 132 in the telepoint communication
system 100. The TBS ID 210 is typically assigned by the operator of the
telepoint communication system 100 when the TBSs 115, 120, 125, 131
and 132 are configured into the telepoint communication system 100. For
the TCUs 145,146 and 147 to operate in the telepoint communication
system 100, the PIDs 210 and the corresponding SIDs 205 of the TCUs
145, 146 and 147 are stored in the database 141. The information in the
SID 205 column.and the PID 210 column of the database 141 will not
change unless the TCUs 145, 146 or 147 in service in the telepoint
communication system 100, are.taken out of service. In contrast, the-
information stored in the TBS ID 215 column changes as the TCUs 145,
146 and 147 travel within the communication range of the TBSs 115, 120,
125, 131 and 132 and register with different TBSs 115, 120, 125, 131 and
132. For example, from table 200, the first row indicates that a TCU having
the PID 210 of 013015 and the SID 205 of 456-1234, is registered with a
TBS having TBS ID 215 of 317-4205.

Hence, the present invention enables a conventional PSTN, that
provides circuit switched services and packet switched data services, to
economically route calls for TCUs in a telepoint communication system at a
service quality comparable to cellular telephone communication systems.

FIG. 3 illustrates a flowchart detailing the operation of the TBS 115,
120, 125, 131 or 132, in the telepoint communication system 100 for routing
the inbound call 160, which includes the SID 205, to the TCU 145, 146 or
147. When the TCU 145,146 or 147 transmits registration information 150
while located within communicable range of the TBS 115, 120, 125, 131 or
132, the TBS 115,120, 125, 131 or 132 receives 305 the registration
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the TCU 145, 146 or 147. Upon receipt of the registration information 150,
the TBS 115, 120, 125, 131 or 132 transmits 310 routing information 170,
which comprises its TBS ID 215 and the PID 210 received with the
registration information 150, to the MMU 140 via 114 the packet switched
data network 110. In the preferred embodiment, the TCU 145, 146 or 147
periodically transmits the registration information 150, causing the: routing
information 170 to be transmitted to the MMU 140 from the TBSs 115,120,
125, 131 or 132, thereby allowing the MMU 140 to track, using the TBS ID
215, the TBS 115,120, 125, 131 or 132 to which the TCU 145, 146 or 147 is
registered, as the TCUs 145,146 and 147 move within the communication
range of the telepoint communication system 100. In addition, the TCUs
145, 146 and 147 can transmit the registration information 150 when the
TCUs 145, 146 and 147 determine that the TBS 115, 120, 125 131 or 132
is out of range, or when the TCUs 145, 146 and 147 are powered ON, or
when initiated by a user. When the inbound call 160 for the TCU 145, 146
or 147 is received on the circuit switched network 105, the MMU 140
transmits the routing information 175 to the circuit switched network 105 via
112 the packet switched data network 110, as will be described later. The
routing information 175 includes the. destination TBS ID 215 and the
destination PID 210 of the called TCU 145, 146 or 147. The circuit switched
network 105 uses the destination TBS ID 215 to route the inbound call 160
and the destination PID 210 to the destination TBS 115,120, 125, 131 or
132. When the inbound call 160 is not received 315 by the TBS 115,120,
125, 131 or 132, the TBS 115,120, 125, 131 or 132: remains in a loop
awaiting the receipt of the registration information 150 or the receipt of the
inbound call 160. However, when the TBS 115,120, 125, 131 or 132
receives the inbound call 160 via 107 the circuit switched network 105
along with the destination PID 210, the TBS 115,120, 125, 131 or 132 polls
320 the TCU 145, 146 or 147 using the destination PID 210. When the TBS
115,120, 125, 131 or 132 fails to receive 325 a response to the polling 320
from the TCU 145, 146 or 147 within a predetermined time, the TBS
115,120, 125, 131 or 132 transmits 330 a TCU not available message to
the originator of the inbound call 160 via the circuit switched network 105.
And, when the TBS 115,120, 125, 131 or 132 receives 325 a response to
the polling 320 from the TCU 145, 146 or 147 within the predetermined
period of time, the TBS 115,120, 125, 131 or 132 routes 335 the inbound
call 160 to the TCU 145,146 or 147.
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5 stores 410 the routing information 170 in the database 141. The routing
information 170 includes the originating PID. 210 and the originating TBS ID
215, where the originating PID 210 is the PID of the TCU 145, 146 or 147
which transmitted the registration information 150 to the originating TBS
115,120, 125, 131 or 132, which caused the originating TBS 115,120, 125,
10 131 or 132 to transmit the routing information 170 to the MMU 140. When
the inbound call 160 is received on the circuit switched network 105 for the
TCU 145, 146 or 147, the circuit switched network receives the SID 205 of
the TCU 145, 146 or 147. From the SID 205, the circuit switched network
105 recognises the inbound call 160 is a call fro the TCU 145, 146 or 147,
15 and in response, the packet switched network 105 transmits the inbound
call notification, which includes the received SID 205, to the MMU 140 via
the communication channel 194 and the packet switched data network 110.
When the MMU 140 receives 415 the inbound call notification 165, the
MMU 140 uses the received SID to look up 420 the routing information 170
20 stored in the database 141. When the MMU 140 does not find 425 the
routing information 170 in the database 141, the MMU 140 transmits 430 a
TCU not registered message to the originator of the inbound call 160, via
112 the packet switched data network 110 and the circuit switched network
105. Alternatively, when the MMU 140 finds 425 the routing information 170
25 in the database 141, the MMU 140 retrieves the routing information 170
from the database 141 and transmits 435 the retrieved routing information
175 to the circuit switched network 105 via 112 the packet switched data
network 110, thereby enabling the circuit switched network 105 to route 107
the inbound call 160 to the TCU 145, 146 or 147.
30 Thus, using the packet switched data network 110 for data
transmissions between the circuit switched network 105, TBSs 115, 120,
125, 131 and 132, the concentrator 134, and the MMU 140 enables the
MMU 115 to advantageously track the location of the TCUs 145, 146 and
147 in the telepoint communication system 100, and provide routing
35 information 175 to the circuit switched network that routes the inbound call
160 for the TCUs 145, 146 or 147 to the TCUs 145, 146 or 147 via the TBSs
115, 120, 125, 131 and 132 , quickly and predictably, unlike prior art
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I ncl uding the TCUs—145, 146 and 147. The PSTN 102 conprises a circuit
swi t ched network 105 coupled to a packet switched data network 110 via 30
com’runrxﬁ@sm@trHaehém lacic93 The circuit switch network 105 conventionally
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services and packet data services of a PSTN can be utilised to
communicate information on the PSTN between a TBS and a MMU,
enabling the location of a TCU to be determined, and subsequently
enabling an inbound call for the TCU to be routed to the TCU within a
duration of time which is similar to that provided in a cellular telephone
communication system. This is achieved by utilising the distributed
processing capability inherent in the TBS instead of using an additional
switching unit coupled to the PSTN, and the fast transmission of information
on the packet switched data network. With distributed processing, existing
TBS are enhanced to provide two way calling capability to CT2 subscribers.

In addition, with this invention no changes are required to TCUs to provide

the added capability of receiving calls to existing CT2 subsctibers, hence,
totally avoiding the expensive and troublesome task of recalling the existing
TCUs from the field for modifications at a service centre.

Hence, this invention provides a quick and economical method for
processing an incoming call in a telepoint communication system without
the use of additional expensive call switching equipment coupled to the
PSTN, and without.modifications to the TCUs. In addition, as this invention
does not rely on paging to locate the subscriber, an inbound call for a
subscriber may be established within a substantially shorter, predictable
period of time.

What is claimed is:
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4 sw tched network 105 conprises a circuit switch service oﬂluﬂ!uwj“muﬂ”lm
the packet switch data network 110 conprises a packet swtc i *
of thYs Replaged he conmuni cati on channel 193 conprises an X. 25 data

l’ The circuit switched network 105 i s coupl éMa0#18¥e 5

conmu
TBSs vi a comuni cati on cH&hnel s 181, 182 and 183

respectively, and to the TBSs 131 and 132 via conmuni cati on channel 180,

t he concentrator 134, and comuni cation channels 186 and 187 respectively.
Simlarly, the packet switched data neChMMS110 is coupled to the TBSs
115,120 and 125 via comunication channels 191, 192 and 193 10

respectively, ,and }\o the TBSs 131 and 132 vi.a ?o ni c%ti on channel 188,
1. pparatus for routing an inbound call for a mobile communication

unit (MCU) in a mobile communication system comprising a first
5 communication network, a second communication network and at least one
base station, wherein the second communication network is coupled to the
first communication network, and wherein the first and second
communication networks are coupled to the at least one base station, and
wherein the at least one base station transmits routing information thereto
10 in response to receiving registration information from the MCU, thereatter,
the first communication network transmits an inbound call notification in
response to receiving the inbound call for the MCU, and the second
communication network conveys the routing information and the inbound
call notification between the first communication network, the second
16 communication network and the at least one base station, the apparatus
comprising:

a memory management unit (MMU) coupled to the second

communication network for storing the routing information in response to

20 receiving the routing information from the at least one base station via the

second communication network, and for transmitting the routing information

to the first communication network in response to receiving the inbound call

notification from the first communication network via the second

communication network, thereby enabling the first communication network

25 to route the inbound call to the at least one base station, and thence to the
MCU.

2. The apparatus of claim 1, whetein the first communication network
comprises a circuit switched network. '

30
3. The apparatus of claim 1, wherein the second communication
comprises a packet switched data network.

4. The apparatus of claim 1, wherein the first communication network
35 comprises a communication network for conveying voice communication.
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t he—eoncentrator 134, and comuni ca and 187 respectively.
In addition, the packet switched da umm mm !@ng coupled to the MMJ 140
via nel 195. The TBSsc1l6, u 5, 131, and 132, and
the T d 147, support a set of radio 15 conmuni CMO®M8Y
channef e the TCUs 145, 146 anhgd 147 to the PSTN 102 via the
TBSs 115, 120, 125, 131, and 132. In the preferred enbodi nent, each TBS
115, 120, 125, 131, and 132 includes radi o base stations which support a
set of radi o domuiiheaapparathanokiciaime 15wwheleingtheatsecandhcarnmumicatiaral | s
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stations, and ch control's e operation ase
stations and tmersalierhi ng matrix in accordance with a stored program The
TCUs 145, 146 and 147 each include a radio communi cati on unit which

S orts a_set of radi t
“pp 5 6. An égpgr%%rsu%rcgobglmg oagnpubhc switched telephone network

(PSTN) having packet switched data services, to facilitate routing of an
inbound call on the PSTN to a telepoint communication unit (TCU) in a
telepoint communication system, the apparatus comprising:

10 at least one telepoint base station (TBS) coupled to the PSTN for
transmitting routing information thereto in response to receiving registration
information from the TCU; and

a mobility management unit (MMU) coupled to the PSTN and the at
15 least one TBS for receiving the routing information from the at least one
TBS on a packet switched data setvice of the PSTN for storage therein,
thereafter, receiving an inbound call notification from the PSTN via the
packet switched data service in response to the PSTN receiving the
inbound call for the TCU, and transmitting the routing information to the
20 PSTN via the packet switched data service in response to receiving the
inbound call naotification from the PSTN, thereby enabling the PSTN to
route the received inbound call to the at least one TBS, and thence to the
TCU.

25 7. The apparatus of claim 6, wherein the PSTN comprises a PSTN
supporting integrated system digital network (ISDN) having at least an X.25
packet switched data setvice.

8. The apparatus of claim 6, wherein the MMU in clam comprises a
30 mobility management unit having at least X.25 packet switched data
communication capability.

9. The apparatus of claim 6, wherein the at least one TBS is coupled to
the PSTN with at least one basic rate interface (BRI).

35
10. The apparatus of claim 6, wherein the at least one TBS has X.25
packet switched data communication capability.
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12. The apparatus of claim 6, wherein the MMU and the at least one TBS
is coupled via at least one X.25 packet switched data communication link.

13. The apparatus of claim 6, further comprising a concentrator coupled
to the at least one TBS, the MMU, and the PSTN for receiving routing
information from the at least one TBS in response to the at least one TBS
receiving the registration information from the TCU, and thereafter
transmitting the routing information to the MMU for storage therein, the
concentrator routing the inbound call to the TCU in response to the PSTN
routing the inbound call for the TCU to the concentrator.

14. The apparatus in claim 13, wherein the concentrator is coupled to the
MMU with a X.25 packet switched data communication link of the PSTN.

15. The apparatus in claim 14, wherein the concentrator is coupled to the
PSTN with at least one basic rate interface (BRI).

16. A method in a memory management unit (MMU) for routing an
inbound call for a telepoint communication unit (TCU) in a telepoint
communication system comprising a first communication network and a
second communication network, wherein the second communication
network is coupled to the first communication network and the MMU, and
wherein the first and second communication networks are coupled to a
plurality of telepoint base stations (TBSs), the method comprising the steps
of:

a) receiving routing information via the second communication
network from one of the plurality of TBSs in response to the one of the TBSs
receiving registration information from the TCU;

b) in response to receiving the routing information from the one of
the plurality of TBS, storing the routing information therein;
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PSTN 102-vi-a—a—hirgh~capaci ty cormunl catlon |'i nk whi ch supports the
communi cati on channel s 180 and ”ulm red embodi ment, the

REPL ACHYis\§heeSHIES .5 h| | cation |ink which
supports i on channel S 18 and 188" is an I SDN pr CNRIO4 Tt €

I nterfac of providing 24 t4g 30 communi cati on channels. The
communi cati on channels 186 and 187 support voice traffic and data. In the
preferred enbodi nent, 5 the conmunication channels 186 and 187 each

conprise a proprieggRry thereafter, receiving an inbound call notification from the first
communication network via the second communication network in
. response to the first communication network receiving an inbound call for

the TCU; and

d) retrieving the routing information in response to receiving the
inbound call notification; and

e) transmitting the retrieved routing information to the first
10 communication network via the second communication network, thereby
enabling the first communication network to route the inbound call to the

one of the plurality of TBSs, and thence to the TCU.

17. The method of claim 16 further comprises the step of:
15
transmitting a communication unit not registered message to the
originator of the inbound call via the second communication network and
the first communication network in response to receiving the inbound call
notification via the second communication network when the routing
20 information is not previously stored therein.

18. The method of claim 16,

18a. wherein step (a) comprises the step of

25 receiving a personal identifier (PID) of the TCU and a
telepoint base station |D (TBS ID) of the one of the plurality of telepoint
base stations in response to the one of the plurality of TBSs receiving the
PID from the TCU;

30 18b. wherein step (b) comprises the step of
in response to receiving the PID and the TBS ID from
the one of the plurality of telepoint base stations, storing the PID and the
TBS ID therein;

35 18c. wherein step (c) comprises the step of
receiving a subscriber ID (SID) affiliated with the TCU
from the first communication network via the second communication
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dat a.communi-cati on | ink-whi ch has beel pport high speed data
and voice traffic bet vveen several TBSElmmml“mem)"aﬂ t he concentrator
134. Inf'fhrsr$h¢etﬂasBe in the tel epoilnt *tornuni cati on system 10 100
when pr oc und caII 160 for the TCU 145, 146 or 1&ROmMBY ses:
regi strat n 150 that is comuni cated between the TCU 145, 146
or 147 an t 120, 125, 131 or 132 over radi o comuni cation
channel s when the TCU 145 146 or 147 is within comuni cabl e range of the
TBS 115, 120, né%ork]jalrespoﬂlgétortbetfirslgcdrﬁmdruidacbionahétwmlﬁTébeim'n‘guhéC@llDBd
fromthe TBS 4 %5%0&@&3(: f31 or 132 to the MMJ 140 via 114 the packet
swi t ched networ T I'n respo’nse to the TBS 115, 120, 125, 131 or 132
receiving the registration information 150 fromthe TCU 145, 146 or 147,

inbound call 3gg whi ch \hefeit Stee@) RonigitRes the step of

5 in response to receiving the SID with the inbound call,
retrieving the PID and the TBS ID;
and
18e. wherein step (e) comprises the step of
10 in response to retrieving the PID and the TBS D,

transmlttlng the PID and the TBS ID to the first communication network via
the second communication network.

19. A method in a telepoint base station (TBS) for routing an inbound call
15 for a telepoint communication unit (TCU) in a telepoint communication

system comprising a first communication network and a second

communication network, wherein the second communication network is

coupled to the first communication network and a MMU, and wherein the

first and second communication networks are coupled to the TBS, the _
20 method comprising the steps of:

a) transmitting routing information to the MMU via the second
communication network in response to receiving registration information
from the TCU;

25

b) thereafter, in response to receiving the inbound call routed

from the first communication network, polling the TCU; and

C) upon receiving a response from the TCU, routing the inbound
30 callto the TCU.

20. The method of claim 19, further comprising the step of:

when a response is not received from the TCU within a

35 predetermined time, transmitting a mobile communication unit not available

message to the originator of the inbound call via the first communication
network.
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PSTN.102 from subscribers..of-the-PSTN 102 including the tel ephone 20
subscri ber unit 135 I nbound cal |l notification 165 comuni cated fromthe
circuit sw tch L MAhdBediDReplatedt he MVU 140 via 112 the packet switched
dat a network 11 receiving the inbound call 16CM@IMH8YOUti ng
I nformation 175 m% E

network 105 via

omthe MM15140 to the circuit swtched

swi.t ched network 110 in response to 25
recei ving the |nbound call notification 165, thereby enabling the circuit
swi t ched net wor k METHQDr AND: APRARATIS JFOR IRQYTING AhEAIdY TQASA 146 or

147 via the TBS 115, %ml:Fl&MNP]}N%AﬁéNt ‘UN‘ﬁ* qn ?geré'&béqﬁ 146 or 147

had earlier registere ustrates a O representing the
i nformation stored in 30 theCRMAMANE MiocN %WM 140 having three
colums, a subscriber 1D 205 (SID) coI um, a personal ID 210 (PID) col um,

and a TBS LD 215 Abstract of the Disclosure

A telepoint communication system 100 where the affiliation of
telepoint communication units (TCUs) 145, 146 and 147 with telepoint base
station (TBSs) 115, 120, 125, 131 and 132'is tracked in the database 141 of

10  the mobility management unit (MMU) 140. And, the PSTN 102 supporting
the circuit switched network 105 and the pa(:ket switched data network 110,
communicate routing information 170 and 175 to and from the MMU 140,
and communicates the inbound call notification 165 between the circuit
switched network 105 and the packet switched data network 110 to route

15 the inbound call 160 to the TCU 145, 146 or 147.

REPLACED
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col yym. The PID 210 is a unique ID that is assigned and stored in each TCU
145, 146 and 147 upon manufacture. In the preferred e

%%ﬂgnh the Pl
uniquely identifies each of thgq TQUs T145]146 and 147 in -
comuni cation system 100 and i S _%se&ﬁy the TBSs 115, 12 H 132
to route the inbound call ;160 to‘_théﬁcu 135, 146 or 147. r 1D
205 also identifies the TCU 143,3 146 pud;i}7 in the tel epoint conmuni cation
systemand is usually assigned by [t heGopgrator of the [err] .6 tel epoint
communi cati on system 100, mﬁgagthe TCBs-145Jp6 and 147 are

<O Xk
OE 825 08 '
ol |29 = |[EsS| & o) =
o |1Z<«| |9F Oo/ Z%l © ~
~ IEsS| 20| w C o Es| &
T 13| B2 2 Z S
U:EI } N—] | CEEJ
z| &/ 4
— ©’ / <
. -
@ A ; AN
— h
- I -—
ol 0 ¥
=~ %<5
I Xoe
QEAE
a2
wn =2

-

<
2 3
2E18
Vi1e o« =
o b A
& o a9z &
E <O (Di:
58 |& O zh
- - o 0 0< Es
: 8 = Qo
-— 0o . Z
P ® £z -
% ]
¢
o

‘\'145

147 !

CIRCUIT

SWITCHED

INBOUND CALK

5z 0
EQ =
<k ST
== T
QE| g P— 51 B S b ~N
(O] -— b w
wk| f= =
== 25l R [ (
l._
,( - E MR ™
) ool / 2 2
THIS SHEET HAS BEEN Z
REPLACED >




conmm ssioned into the tel epoint conmuni cati on system 100. The SID 205
assigned to the TCU 145, 146 or 147 is used by an ori gryiashedt H& Beon ldmd for
exanple a caller using a tel ephone subscriber unit 135,

t he i nbound call 160 for the TCU 145, 146 or 147 to the Hmu\m
network 105 of the PSTN 102. In addition, the SID 205

i nbound call 160 is for the TCU 145, 146 or 147, to the CIrCUIt swi tch
network 105, thereby enabling the circuit switch network to process the

i nbound call accordingly. In the preferred enbodi ment, the SID 205 is one
10 of a series of subscriber nunbers of the PSTN 102 which are dedi cat ed
for assignnment to the TCUs 145, 146 and 147. The TBS ID 215 is assigned to
each of the TBSs 115, 120, 125, 131 and 132, and uniquely identifies each
of the TBSs 115, 120, 125, 131 and 132 in the tel epoint conmunication
system 100. The TBS ID 210 is typically assigned by the operator of the
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15 .tel epoint comruni cati on system 100 when the TBSs 115, 120, 125 131 and
132 are configured into the tel epoint communication swmksmkmﬂgagﬁqklhgg
TCUs 145,146 and 147 to operate in the tel epoint connun 100,
the P1Ds 210 and the corresponding S1Ds 205 of the TCUB l 147

are stored in the database 141. The information in the Iunn
and the PID 210 colum of the database 141 will not change unless the TCUs

145, 146 or 147 in sdkvice in the telepoin g@nnunlcation system|(100, are
taken out |of service.[In contrast, the infornatioh stored in the [TBS I D 215
col um chfnges as the] TCUs 145, ° 146 and 1@2 vel within the con‘num cation
range of {he TBSs 115 120, 25 125, 331 éﬁdEESZ and register wth
different | TBSs 115, 1p0, 125, 131 and™®132 8%6&Xfxnple fromtablle 200, the
first row|indicates that a TCU having the Z’I.‘:’DZ@ of 013015 and tjhe SID 205
of 456-12%4, is regisfered with a EQ%
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TBS Having TBS I D 215 of 317-4205. Hence, the present invention enables a
conventional PSTN, that 30 provides circuit swi t c ol Sheet %acket
switched data services, to economcally route calls u t el epoi nt
comuni cati on systemat a service quality conparable el ephone
communi cation systens. FIG 3 illustrates a flowhart detailing the
operation of the TBS 115, 120, 125, 131 or 132, in the tel epoint

comuni catfon system IR0 for routing 35 the inbgund call 160, which
includes the SID 205, o the TCU 145, 146 or 147. When the TCU 145, 146 or
147 transnjts registration information 150~whils d within
comuni cabj e range of fhe TBS 115, 120, «¢12p, P& or@1l32f the TBS 119, 120,
125, 131 of 132'receives 305 the registrat QB;Ba: NT SHEET [er(]
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7 |nformat|on 150. The regqi stratlon i nformati on 150 includes the PID 210 of
the TCU 145, 146 or 147. Upon recei pt of the registration information 150,
the TBS 115, 120, 125, 131 or 132 transmts 310 routing information 170,
whi ch conprises its TBS ID 215-and the PID 210 received with the 5
registration information 150, to the MWJ 140 via 114 the packet sw tched
data network 110. In the preferred enbodi nent, the TCU 145, 146 or 147

peri odi cal Iy tranMETHODANBGARRARAIVS FORNROUFINGOA Al TDtAe

routing information WYKHBIE PCOMRMUNICATIONOUNIT NVVALFELEPOINTE TBSS
_}_ég I12DO 125, 131 or 132, thers%mdﬁngﬁbR‘e M_.Jél to track, using the

5 Field of the Invention

This invention relates in general to telepoint communication systems,
and in particular to a method and apparatus for routing an mbound callin a
telepoint communication system.
10
Background of the Invention

CT2 communication systems that utilise available public switched
telephone network (PSTN) infrastructure to provide micro cellular wireless
15 communication services are known in the art. A typical CT2 communication
system comprises a plurality of portable communication units and a variety
of equipment that are coupled to the PSTN. This equipment includes a
switching unit and a plurality of telepoint base stations (TBS).Typically CT2
subscribers could initiate calls but could not receive calls. However, recent
20 developments of integrating a paging receiver into the portable
communication units, and the use of the switching unit allows calls to be
made to, and received by, CT2 subscribers. |
~ With these recent developments, when the PSTN receives an
incoming call for a CT2 subscriber unit, the call is routed to the switching
25 unit while the caller is put on hold. The switching unit translates the called
number into a pager number and pages the CT2 subscriber, providing the
subscriber unit with a selected call back number of the switching unit. Upon
receiving the page, the subscriber unit alerts the subscriber who initiates a
call to the call back number of the switching unit. Upon receiving the call
30 from the subscriber unit, the switching unit couples the incoming call with
the call from the subscriber unit, and direct communication between the
caller and the CT2 subscriber unit may then proceed.
Another method of providing CT2 subscribers with the additional
capability to receive calls, requires the portable communication units to
35 register with at least one TBS, and the registration information maintained
in a central database. With the use a switching unit coupled to the PSTN,
when an inbound call for a CT2 subscriber is received, the PSTN forwards
the call to the switching unit. Subsequently; an oufbound call is made by
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¥10 215, the TBS 115,120, 125, 131 or 132 to which the TCU 145, 146 or 147
I's registered, as the TCUs 145,146 and 147 nove within the comruni cation
range of the tel epoint comruni cation system 100. In addition, the TCUs 145,
146 and 147 can transmt the registration information 150 when the TCUs
145, 146 and 147 determine that the TBS 11§, 120, 125 131 or 132 15 is out
of range, or when the TCUs 145, 146 and 147 are powered QON, or when
initiated by athesswitchihgunitite theibighsubsdribet G8ingathetragistration 4aformationin 147

. oo : : . | _ 0 X
St g 1 i o miHel Gt thtabiidel WWAGRC HHE! dalf dy 1o CHIdRerBa Sii B ! e
packet swi t che@steblishett \thewilahing dinfli couples dbe dpbound ardeputbonad alls,

routing i nfor ndreby hilewinly dirdes cofiftnsishfioibebledBthé Ralify pafytdd the
destinati on PI &élo of .1 he .c%l ed.TgJ 145, 146 or 147. The circuit sw tched
% us the switgh

network 10 t§ibsgrBer g NGBt s ¢ o route the i nbound call 160
The methods described above provide a significant improvement to

early CT2 communication systems by allowing CT2 subscriber units to
receive calls. However, a significant disadvantage of the paging method is
the uncomfortably long period of time a caller is kept on hold while a call to
10 a subscriber unit is established. Yet another disadvantage of the paging
method is the need for CT2 subscriber units to be equipped with integrated
paging receivers thereby increasing the cost and complexity of the
subscriber units. Also, as paging throughput is dependent on user traffic,
the paging process can introduce an additional unpredictable delay, further
15  prolonging the time a calling party is kept on hold.

A further disadvantage of both methods is the use of an expensive
switching unit. The switching unit is coupled to the PSTN using trunk
telephone lines, and consequently, is expensive to install, use and
maintain. In addition, as the switching unit provides the coupling for each

20 call to a CT2 subscriber, the number of switches i.e. the size of the
switching unit, determines the throughput. Hence, to ensure an acceptable
grade of service a large switching unit is required.

Therefore, a need exists for a quick and economical method for
processing an incoming call in a telepoint communication system that will

25 not require a switching unit to be coupled to the PSTN, preferably does not
use paging, and establishes a call from caller to subscriber within a
substantially shorter, predictable period of time.

Summary of the Invention
30
In carrying out the objects of the present invention in one form, there is
provided a method for processing a call in a telepoint communication
system comprising a first and a second communication network, and a
mobile management unit which tracks the location of a CT2 subscriber by
35 maintaining a database of the affiliation of the CT2 subscriber with telepoint
base stations, and channels an inbound call for the CT2 subscriber to the
telepoint base station to which the CT2 subscriber is affiliated.
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and the destination PID 210 to the destination TBS 115,120, 125, 131 or

132. Wien the inbound call 160 is not received 315 by the TBS 115, 120, 25
125, 131 or 132, the TBS 115,120, 125, 131 or 132 rermains in a | oop
awaiting the receipt of the registration information 150 or the receipt of
the inbound call 160. However, when the TBg 115,120, 125, 131 or 132
receives the inbound call 160 via 107 the circuit switched network 105
along with the destination Pl DBrief Dasgdpti@bof fig Deawing25, 131 or 132 polls
30 320 the TCU 145, 146 or 147 using the destination PID 210. Wen the TBS
115, 120, 125, 131 or 132 fails to receive 325 a response to the polling 320
fromthe TCU 145, 1B.of iHustraips @ telapeint genumnunication systemHe aggordance 20,

125, 131 or 13githaapferred dftbodlimbht obtheprasbmbiheerisitage to the origi nator
of the inbaund call 160 via the circuit switched network 105. 35 And, when

the TBS 115, 120, 125, 131 or 132 receives 325 a response to
FIG. 2 illustrates a table representing information stored in the

mobility management unit of the telepoint communication system in FIG. 1
in accordance with the preferred embodiment of the present invention.

10 FIG. 3 illustrates a flowchart detailing operation of a telepoint base
station in the telepoint communication system in FIG. 1 in accordance with
the preferred embodiment of the present invention.

FIG. 4 illustrates a flowchart detailing operation of the mobility
15 management unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

Detailed Description of the Invention

20 FIG. 1 illustrates a telepoint communication system 100 comprising, a
public switched t_elephone network (PSTN) 102 which preferably supports
integrated services digital network (ISDN), telepoint base stations (TBSs)
115, 120, 125, 131 and 132, a concentrator 134, a mobility management
unit (MMU) 140 including a database 141, a telephone subsctriber unit 135,

25 and telepoint communication units (TCUs) 145, 146 and 147. The telepoint
communication system 100 is a mobile communication system that
provides mobile communication services to mobile communication units,
including the TCUs 145, 146 and 147. The PSTN 102 comprises a circuit
switched network 105 coupled to a packet switched data network 110 via

30 communication channel 193. The circuit switch network 105 conventionally
conveys voice traffic, and routes a call by establishing a dedicated circuit for
the duration of the call. The packet switched data network 110
conventionally conveys data traffic, and routes each transmission during a
call via available communication resources of the packet switched data

35 network 110 at the time of transmission. Hence, unlike the circuit switched
network 105, each transmission on the packet switched data network 110
may be routed via a different circuit of the packet switched data network
110. In a preferred embodiment of the present invention, the circuit
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‘the polling 320 fromthe TCU 145, 146 or 147 within the predeterm ned
period of time, the TBS 115,120, 125, 131 or 132 routes 335 the inbound
call 160 to the TCU 145,146 or 147. [err] 8 FIG 4 illustrates a
flowmchart detailing the operation of the MMJ 140 in the tel epoint

comuni cati on system 100 for routing the i‘?bound call 160 to the TCU 145,

146 or 147. \Wen the MWJ 140 recei ves 405

he routing information 170 from

the TBS 115, 126witdHkid néfdonr 1052ompriso/d Lilcit Switsh sendce! b0 thé PSTNII0AY
information 174 0., 4% SARCARRRE nbtwork {0 E8MpHEEs a packet switch data service

10 .

15

20

25

30

35

of the PSTN 102, and the communication channel 193 comprises an X.25
data communication link. The circuit switched network 105 is coupled to the
TBSs 115,120 and 125 via communication channels 181, 182 and 183
respectively, and to the TBSs 131 and 132 via communication channel 180,
the concentrator 134, and communication channels 186 and 187
respectively. Similarly, the packet switched data network 110 is coupled to
the TBSs 115,120 and 125 via communication channels 191, 192 and 193
respectively, and to the TBSs 131 and 132 via communication channel! 188,
the concentrator 134, and communication channels 186 and 187
respectively. In addition, the packet switched data network 105 is coupled
to the MMU 140 via communication channel 195. The TBSs 115, 120, 125,
131, and 132, and the TCUs 145, 146 and 147, support a set of radio
communication channels which couple the TCUs 145, 146 and 147 to the
PSTN 102 via the TBSs 115, 120, 125, 131, and 132. In the preferred
embodiment, each TBS 115, 120, 125, 131, and 132 includes radio base
stations which support a set of radio communication channels, a switching
matrix which route calls between the PSTN 102 and the TCUs 145, 146
and 147 via the radio base stations, and a controller which controls the
operation of the radio base stations and the switching matrix in accordance
with a stored program. The TCUs 145, 146 and 147 each include a radio
communication unit which supports a set of radio communication channels,
user interfaces circuitry and a TCU controller which controls the operation
of the radio communication unit and the user interface circuitry in
accordance with a stored program. The communication channels 180, 181,
182, 183, 185, 188, 191, 192, 193, 194 and 195 each support one or more
simultaneous communication links. In the preferred embodiment, the
communication channels 181, 182, 183, 185, 191, 192 and 193 comprise
one or more basic rate interfaces (BRI), where each BRI is capable of
supporting at least 2 communication links, and the communication
channels 194 and 195 each comprise at least an X.25 data communication
link, or an International Telecommunication Union (ITU formerly the
Consultative Committee on International Telephone and Telegraph
(CCITT)) signal system number 7 data link and at least one BRI. The
concentrator 134 couples a cluster of adjacent TBSs 131 and 132 to the
PSTN 102 via a high capacity communication link which supports the
communication channels 180 and 188. In the preferred embodiment, the
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‘information 170 includes the originating PID 210 and the originating TBS ID
215, where the originating PID 210 is the PID of the TCU 145, 146 or 147
which transmtted the registration information 150 to the originating TBS
115, 120, 125, 131 or 132, which caused the originating TBS 115,120, 125, 10
131 or 132 to transmt the routing informaéion 170 to the MVJ 140. Wen the
I nbound call 160 is received on the circuit switched network 105 for the
TCU 145, 146 dhigh4Zapacity cdormomunicationc lliek whickorsuppectsi thes ddmamtiniza&itin of

he TCU 145, 0
ﬁegognl ses t héé?anrﬁ%tlj%ﬁéo ﬁ&’%gh& ﬁa%@@%r '{IQR’ ﬁdté%Hf}g ngap%lﬁw 5
and in responsrovidirg P4clec80 semrourigatien ﬁbannql%Themmuglqanenmmnts cal |
notification, yd&g @hd 167 %dpﬁoﬁ%ué@ﬁam@dnéldataoh tHelp Fé?érrWérﬂﬂ@du\'ﬁé\n]t he

e 348 BB SR moRR chBBORE 4GP b BY. cath SOmBS Bgroprietary
data communication link which has been optlmlsed to support high speed
data and voice traffic between several TBSs 131 and 132 and the
concentrator 134.

Information communicated in the telepoint communication system
10 100 when processing an inbound call 160 for the TCU 145, 146 or 147
comprises: registration information 150 that is communicated between the
TCU 145, 146 or 147 and the TBS 115, 120, 125, 131 or 132 over radio
communication channels when the TCU 145, 146 or 147 is within
communicable range of the TBS 115, 120, 125, 131 or 132; routing
15 information 170 communicated from the TBS 115, 120, 125, 131 or 132 to
the MMU 140 via 114 the packet switched network 110 in response to the
TBS 115, 120, 125, 131 or 132 receiving the registration information 150
from the TCU 145, 146 or 147; inbound call 160 which is received by the
PSTN 102 from subscribers of the PSTN 102 including the telephone
20 subscriber unit 135; inbound call notification 165 communicated from the
circuit switched network 105 to the MMU 140 via 112 the packet switched
data network 110 in response to receiving the inbound call 160; and routing
information 175 communicated from the MMU 140 to the circuit switched
network 105 via 112 the packet switched network 110 in response to
25 receiving the inbound call notification 165, thereby enabling the circuit
switched network 105 to route the inbound call 160 to the TCU 145, 146 or
147 via the TBS 115, 120, 125, 131 or 132 to which the TCU 145, 146 or

147 had earlier registered.
: FIG. 2 illustrates ‘a table 200 representing the information stored in
30 the database 141 of the MMU 140 having three columns, a subscriber 1D
205 (SID) column, a personal ID 210 (PID) column, and a TBS ID 215
column. The PID 210 is a unique ID that is assigned and stored in each
TCU 145, 146 and 147 upon manufacture. In the preferred embodiment the
PID uniquely identifies each of the TCUs 145,146 and 147 in the telepoint
35 communication system 100 and is used by the TBSs 115, 120, 125, 131 or
132 to route the inbound call 160 to the TCU 145,146 or 147. The
subscriber ID 205 also identifies the TCU 145, 146 and 147 in the telepoint
communication system and is usually assigned by the operator of the
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*MWJ 140 uses the received SID to | ook up 420 the routing information 170 20
stored in the database 141. Wien the MMUJ 140 does not find 425 the routing
information 170 in the database 141, the MW 140 transmts 430 a TCU not

regi stered nessage to the originator of the inbound call 160, via 112 the
packet swi tched data network 110 and the c¢'rcuit swi t ched network 105.

Al ternatively, when the MMJ 140 finds 425 The routing information 170 25

i n the dat abaskeldpbint ¢dramdidicatidnh systemel0d; when tmuTCtﬂg 148, M&mfnidowﬁliﬁbfrom :

the cirourt s TURLFEAGTIY' tedefhadit SimmALEROR IR |00, T SRR, 1 °

110, thereby eamne@tq the JGU 146, MﬁthhW nseﬁmw .aosortg:natomoé awszll,tfoe

i gtgﬁg?dss\n&{ lch é Aecalfey a%l(‘)b?e $Honkt éubsétiber unit 1§5Ufo cBFdr’{iﬂni‘cQFe t
EWI t ched né& gunggﬁl qgjfo T%allj q4t5r @l% ?49 tot g é’l\ﬁ:%?t swﬁchceldr cul

network 105 of the PSTN 102. In addition, the SID 205 identifies the
inbound call 160 is for the TCU 145, 146 or 147, to the circuit switch
network 105, thereby enabling the circuit switch network to process the
inbound call accordingly. In the preferred embodiment, the SID 205 is one
10 of a series of subscriber numbers of the PSTN 102 which are dedicated for
assignment to the TCUs 145, 146 and 147. The TBS ID 215 is assigned to
each of the TBSs 115, 120, 125, 131 and 132, and uniquely identifies each
of the TBSs 115, 120, 125, 131 and 132 in the telepoint communication
system 100. The TBS ID 210 is typically assigned by the operator of the
15 telepoint communication system 100 when the TBSs 115, 120, 125, 131
and 132 are configured into the telepoint communication system 100. For
the TCUs 145,146 and 147 to operate in the telepoint communication
system 100, the PIDs 210 and the corresponding SiDs 205 of the TCUs
145, 146 and 147 are stored in the database 141. The information in the
20 SID 205 column and the PID 210 column of the database 141 will not
change unless the TCUs 145, 146 or 147 in service in the telepoint
communication system 100, are taken out of service. In contrast, the
information stored in the TBS ID 215 column changes as the TCUs 145,
146 and 147 travel within the communication range of the TBSs 115, 120,
25 125, 131 and 132 and register with different TBSs 115, 120, 125, 131 and
132. For example, from table 200, the first row indicates that a TCU having
the PID 210 of 013015 and the SID 205 of 456-1234, is registered with a
TBS having TBS ID 215 of 317-4205. '
Hence, the present invention enables a conventional PSTN, that
30 provides circuit switched services and packet switched data services, to
economically route calls for TCUs in a telepoint communication system at a
service quality comparable to cellular telephone communication systems.
FIG. 3 illustrates a flowchart detailing the operation of the TBS 115,
120, 125, 131 or 132, in the telepoint communication system 100 for routing
35 the inbound call 160, which includes the SID 205, to the TCU 145, 146 or
147. When the TCU 145,146 or 147 transmits registration information 150
while located within communicable range of the TBS 115, 120, 125, 131 or
132, the TBS 115,120, 125, 131 or 132 receives 305 the registration
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'125, 131 and 132, the concentrator 134, and the MVJ 140 enables the MW 115
to advant ageously track the location of the TCUs 145, 146 and 147 in the

t el epoi nt communi cation system 100, and provide routing 35 information 175
to the circuit switched network that routes the inbound call 160 for the
TCUs 145, 146 or 147 to the TCUs 145, 146 or 147 via the TBSs 115, 120,

125, 131 and 132 , quickly and predictably, unlike prior art REPLACEMENT
SHEET 1 3 COCT irffétmation [150. The registration information 150 includes the PID 210 of

the TCU 145, 146 or 147. Upon receipt of the registration information 150,
the TBS 115, 120, 125, 131 or 132 transmits 310 routing information 170,
which comprises its TBS ID 215 and the PID 210 received with the
5 registration information 150, to the MMU 140 via 114 the packet switched
data network 110. In the preferred embodiment, the TCU 145, 146 or 147
periodically transmits the registration information 150, causing the routing
information 170 to be transmitted to the MMU 140 from the TBSs 115,120,
125, 131 or 132, thereby allowing the MMU 140 to track, using the TBS ID
10 215, the TBS 115,120, 125, 131 or 132 to which the TCU 145, 146 or 147 is
registered, as the TCUs 145,146 and 147 move within the communication
range of the telepoint communication system 100. In addition, the TCUs
145, 146 and 147 can transmit the registration information 150 when the
TCUs 145, 146 and 147 determine that the TBS 115, 120, 125 131 or 132
15 is out of range, or when the TCUs 145, 146 and 147 are powered ON, or
when initiated by a user. When the inbound call 160 for the TCU 145, 146
or 147 is received on the circuit switched network 105, the MMU 140
transmits the routing information 175 to the circuit switched network 105 via
112 the packet switched data network 110, as will be described later. The
20 routing information 175 includes the destination TBS ID 215 and the
destination PID 210 of the called TCU 145, 146 or 147. The circuit switched
network 105 uses the destination TBS ID 215 to route the inbound call 160
and the destination PID 210 to the destination TBS 115,120, 125, 131 or
132. When the inbound call 160 is not received 315 by the TBS 115,120,
25 125, 131 or 132, the TBS 115,120, 125, 131 or 132 remains in a loop
awaiting the receipt of the registration information 150 or the receipt of the
inbound call 160. However, when the TBS 115,120, 125, 131 or 132
receives the inbound call 160 via 107 the circuit switched network 105
along with the destination PID 210, the TBS 115,120, 125, 131 or 132 polis
30 320 the TCU 145, 146 or 147 using the destination PID 210. When the TBS
115,120, 125, 131 or 132 fails to receive 325 a response to the polling 320
from the TCU 145, 146 or 147 within a predetermined time, the TBS
115,120, 125, 131 or 132 transmits 330 a TCU not available message to
the originator of the inbound call 160 via the circuit switched network 105.
35 And, when the TBS 115,120, 125, 131 or 132 receives 325 a response to
the polling 320 from the TCU 145, 146 or 147 within the predetermined
period of time, the TBS 115,120, 125, 131 or 132 routes 335 the inbound

call 160 to the TCU 145,146 or 147.
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‘systens that enploy paging to |ocate the TCUs 145, 146 and 147 only after

receiving the

i nbound call 160 for the TCUs 145, 146 or 147. |n accordance

with the present invention, conventional circuit switch services and packet

data services

of a PSTN can be utilised to 5 conmmunicate informati on on

the PSTN between a TBS and a MWJ, enablinggthe |ocation of a TQU to be
determ ned, and subsequently enabling an inbound call for the TCU to be

routed to the
provided in a
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information 170 includes the ongmatmg PID 210 and the originating TBS ID
215, where the originating PID 210 is the PID of the TCU 145, 146 or 147
which transmitted the registration information 150 to the originating TBS
115,120, 125, 131 or 132, which caused the originating TBS 115,120, 125,
131 or 132 to transmit the routing information 170 to the MMU 140. When
the inbound call 160 is received on the circuit switched network 105 for the
TCU 145, 146 or 147, the circuit switched network receives the SID 205 of
the TCU 145, 146 or 147. From the SID 205, the circuit switched network
105 recognises the inbound call 160 is a call fro the TCU 145, 146 or 147,
and in response, the packet switched network 105 transmits the inbound
call notification, which includes the received SID 205, to the MMU 140 via
the communication channel 194 and the packet switched data network 110.
When the MMU 140 receives 415 the inbound call notification 165, the
MMU 140 uses the received SID to fook up 420 the routing information 170
stored in the database 141. When the MMU 140 does not find 425 the
routing information 170 in the database 141, the MMU 140 transmits 430 a
TCU not registered message to the originator of the inbound call 160, via
112 the packet switched data network 110 and the circuit switched network
105. Alternatively, when the MMU 140 finds 425 the routing information 170
in the database 141, the MMU 140 retrieves the routing information 170
from the database 141 and transmits 435 the retrieved routing information
175 to the circuit switched network 105 via 112 the packet switched data
network 110, thereby enabling the circuit switched network 105 to route 107
the inbound call 160 to the TCU 145, 146 or 147.

Thus, using the packet switched data network 110 for data
transmissions between the circuit switched network 105, TBSs 115, 120,
125, 131 and 132, the concentrator 134, and the MMU 140 enables the
MMU 115 to advantageously track the location of the TCUs 145, 146 and
147 in the telepoint communication system 100, and provide routing
information 175 to the circuit switched network that routes the inbound call
160 for the TCUs 145, 146 or 147 to the TCUs 145, 146 or 147 via the TBSs
115, 120, 125, 131 and 132 , quickly and predictably, unlike prior art
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‘I'n addition, with this invention no changes are required to TCUs to provide
15 the added capability of receiving calls to existing CT2 subscri bers,
hence, totally avoi ding the expensive and troubl esone task of recalling the
existing TCUs fromthe field for nodifications at a service centre. Hence,
this invention provides a quick and econongcal nethod for processing an

I ncom ng cal l

addi ti onal

wi t hout nodifi

time. 25

In a tel epoint comuni cation systemw thout 20 the use of

expsystems that employt paging te dpdapertime TChsp145 146 ahd 1RZOnly aftar

' : : | i { S, ¥ pyention does not
rely on pagi ng%‘mg%r{bﬁgngu_sgrdldt:fg?%?\i i nblﬁ?fdﬂcaaﬁ *.%r a subscri ber
may be established ki a¢gardanes withathei rresgnkinyentien, garventional eirgut switchof

5

10

15

20

25

seM@ds i end| padrst data RESIVKdVRIITaSIHETIN can be utilised to
communicate information on the PSTN between a TBS and a MMU,
enabling the location of a TCU to be determined, and subsequently
enabling an inbound call for the TCU to be routed to the TCU within a
duration of time which is similar to that provided in a cellular telephone
communication system. This is achieved by utilising the distributed
processing capability inherent in the TBS instead of using an additional
switching unit coupled to the PSTN, and the fast transmission of information
on the packet switched data network. With distributed processing, existing
TBS are enhanced to provide two way calling capability to CT2 subscribers.
In addition, with this invention no changes are required to TCUs to provide
the added capability of receiving calls to existing CT2 subscribers, hence,
totally avoiding the expensive and troublesome task of recalling the existing
TCUs from the field for modifications at a service centre.

Hence, this invention provides a quick and economical method for
processing an incoming call in a telepoint communication system without
the use of additional expensive call switching equipment coupled to the
PSTN, and without modifications to the TCUs. In addition, as this invention
does not rely on paging to locate the subscriber, an inbound call for a
subscriber may be established within a substantially shorter, predictable
period of time.

What is claimed is:
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Terr] [err] 10 CLAI VB 1. Apparatus for routing an i nbound—caH—Feor.a-

nmobi | e comuni cation unit (MCU) in a nobile conmunicati :ﬂ' teS) NQ

a first 5 comunication network, a second communicatio mmﬂp'mml&w
NS | ed

| east one base station, wherein the second conmuni cati on *netwo¥

to the first communicati on network, and whgyein the first and second

communi cati on networks are coupled to the at | east one base station, and
CLAIMS

1. Apparatus for routing an inbound call for a mobile communication
unit (MCU) in a mobile communication system comprising a first
5 communication network, a second communication network and at least one
base station, wherein the second communication network is coupled to the
first communication network, and wherein the first and second
communication networks are coupled to the at least one base station, and
wherein the at least one base station transmits routing information thereto
10 in response to receiving registration information from the MCU, thereatfter,
the first communication network transmits an inbound call notification in
response to receiving the inbound call for the MCU, and the second
communication network conveys the routing information and the inbound
call notification between the first communication network, the second
15 communication network and the at least one base station, the apparatus
comprising:

a memory management unit (MMU) coupled to the second

communication network for storing the routing information in response to

20 receiving the routing information from the at least one base station via the

second communication network, and for transmitting the routing information

to the first communication network in response to receiving the inbound call

notification from the first communication network via the second

communication network, thereby enabling the first communication network

25 to route the inbound call to the at least one base station, and thence to the
MCU.

2. The apparatus of claim 1, wherein the first communication network
comprises a circuit switched network.

30 |
3. The apparatus of claim 1, wherein the second communication
comprises a packet switched data network.

4. The apparatus of claim 1, wherein the first communication network
35 comprises a communication network for conveying voice communication.
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‘wherein the at | east one base station transmts routing informati hereto
10 in response to receiving registration information ﬂm l“ﬂ)ﬂ‘”l‘ﬁ[
‘thereafter, the first communication network transmits ar " *
notification in response to receiving the inbound call for the MCU, and the
second communi cation network conveys the rqquting information and the

i nbound call notification between the first commni cati on network, the
second 15 confuni cBhé capparains kofagkimhd, awhéreintthenseband cemniunicatiore

appar atus COMPRoRYA rifiEsy APERARIRIEatioh | n crapr&&fé,eyg]s%ggiggﬁgg“go

conmuni cati on hetwork g the routing Information 1 n
recei ving the NRMPN.nfornation fromthe at | east one base station via
t he second comruni cation network, and for transmtting the routing

| nfor mati o togthe Kirat, SO Rl oG dping" e Hoblbiic" SRR WSiepRon Saniond e
(PSTN) having packet switched data services, to facilitate routing of an
inbound call on the PSTN to a telepoint communication unit (TCU) in a
telepoint communication system, the apparatus comprising:

10 at least one telepoint base station (TBS) coupled to the PSTN for
transmitting routing information thereto in response to receiving registration
information from the TCU; and

a mobility management unit (MMU) coupled to the PSTN and the at
15 least one TBS for receiving the routing information from the at least one
TBS on a packet switched data service of the PSTN for storage therein,'
thereafter, receiving an inbound call notification from the PSTN via the
packet switched data service in response to the PSTN receiving the
inbound call for the TCU, and transmitting the routing information to the
20 PSTN via the packet switched data service in response to receiving the
inbound call notification from the PSTN, thereby enabling the PSTN to
route the received inbound cali to the at least one TBS, and thence to the
TCU.

25 7. . The apparatus of claim 6, wherein the PSTN comprises a PSTN
supporting integrated system digital network (ISDN) having at least an X.25
packet switched data service.

8. The apparatus of claim 6, wherein the MMU in clam comprises a
30 mobility management unit having at least X.25 packet switched data
communication capability.

9. The apparatus of claim 6, wherein the at least one TBS is coupled to
the PSTN with at least one basic rate interface (BRI).
35 .
10. The apparatus of claim 6, wherein the at least one TBS has X.25
packet switched data communication capability. -
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‘notification fromthe first conmmunication network via the second —————— —
communi cati on network, thereby enabling the first commniH ’"ﬁ f :
to route the inbound call to the at | east one base statio u m"["'mwn”m
the MCU. 2. The apparatus of claimi1, wherein the first Confrurti cditien »
network conprises a circuit swtched net wqik. 30 3. The appar at us of

claim1, wherein the second comruni cati on Conprises a packet switched data
net work. 4. The afipmapparatos of ickdimm 6, wharsireitime MMUF isrcouptathtaithec BSTOO
network 35 ¢ i ge ' | e : o] [ ViQk :
e ot on érra] é?@rn? | fbfi 3k hSICESRIpfistY ACRGERY! 8% MiftérRational
Telecommuniction Union (ITU formerly the Consultative Committee on
International Telephone and Telegraph (CCITT)) signal system number 7

5 data link and at least one BRI.

12. The apparatus of claim 6, wherein the MMU and the at least one TBS
is coupled via at least one X.25 packet switched data communication link.

10 13. The apparatus of claim 6, further comprising a concentrator coupled
to the at least one TBS, the MMU, and the PSTN for receiving routing
information from the at least one TBS in response to the at least one TBS
receiving the registration information from the TCU, and thereafter
transmitting the routing information to the MMU for storage therein, the

15 concentrator routing the inbound call to the TCU in response to the PSTN
routing the inbound call for the TCU to the concentrator.

14. The apparatus in claim 13, wherein the concentrator is coupled to the
MMU with a X.25 packet switched data communication link of the PSTN.

20
15. The apparatus in claim 14, wherein the concentrator is coupled to the
PSTN with at least one basic rate interface (BRI).

16. A method in a memory management unit (MMU) for routing an

25 inbound call for a telepoint communication unit (TCU) in a telepoint
communication system comprising a first communication network and a
second communication network, wherein the second communication
network is coupled to the first communication network and the MMU, and
wherein the first and second communication networks are coupled to a

30 plurality of telepoint base stations (TBSs), the method comprising the steps
of:

a) receiving routing information via the second communication
network from one of the plurality of TBSs in response to the one of the TBSs
receiving registration information from the TCU,

35

b) in response to receiving the routing information from the one of

the plurality of TBS, storing the routing information therein;
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5 The apparatus of claim 1, wherein the second comuni cati on Tetwerk—
conpri ses a conmmuni cation network for conveying digi taM"’"anm 6.
An apparatus for coupling to a public switched tel epho ”mttt ’

havi ng packet switched data services, to facilitate routing of ah isnbeund

call on the PSTN to a tel epoint communi cat1i30n unit (TCU) in a tel epoint
communi cation system the apparatus conprising: 10 at | east one
t el epoi nt base st atd)on (the@aftesypaceiving animbesntl dallr netifivationtfromghedirst ng

I nformation ¢ hesihfuriBafiii PRBARONC vig e | bbdrd! nirbbRtatigH HeRMdrRMir ' O™
’ response to the first communication network receiving an inbound call for
the TCU; and

d) retrieving the routing information in response to receiving the
inbound call notification; and

e) transmitting the retrieved routing information to the first
10 communication network via the second communication network, thereby
enabling the first communication network to route the inbound call to the

one of the plurality of TBSs, and thence to the TCU.

17. The method of claim 16 further comprises the step of:
15
transmitting a communication unit not registered message to the
originator of the inbound call via the second communication network and
the first communication network in response to receiving the inbound call
notification via the second communication network when the routing
20 information is not previously stored therein.

18. The method of claim 16,

18a. wherein step (a) comprises the step of

25 receiving a personal identifier (PID) of the TCU and a
telepoint base station ID (TBS ID) of the one of the plurality of telepoint
base stations in response to the one of the plurality of TBSs receiving the
PID from the TCU;

30 18b. wherein step (b) comprises the step of
in response to receiving the PID and the TBS ID from
the one of the plurality of telepoint base stations, storing the PID and the
TBS ID therein;

35 18c. wherein step (c) comprises the step of
receiving a subscriber ID (SID) affiliated with the TCU
from the first communication network via the second communication
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a nobility managenent unit (MWMJ) coupled to the PSTN and the at 15 | east
one TBS for receiving the routing information fromthe at JIJFIIH" lrlu" l“ﬂﬂ
a packet switched data service of the PSTN for storage therld Y, 5 "
receiving an inbound call notification fromthe PSTN via the packet

swi tched data service in response to the RSIN receiving the inbound call
for the TCU, and transmtting the routing information to the 20 PSTN vi a

t he packet swi netvearkdatrespense ¢e the firstspomewinicationcreiwaornk rebaivingbthen8iR al |
notification f thQGinﬁ)ﬂM chfpereby enabling the PSTN to route the received

I nbound call to the at ast dne TBS, and thence to the TCU. 25 7. The
apparatus of claim®6, wherein the PSTN conprises a PSTN supporting

i ntegrated systgg di gi t ayherfinetep (d) SoMpriza%itRd stdp beast an X 25 packet
swi tched daé a service. . - . .
in response to receiving the SID with the inbound call,
retrieving the PID and the TBS ID;
and

18e. wherein step (e) comprises the step of

10 in response to retrieving the PID and the TBS ID,
transmitting the PID and the TBS ID to the first communication network via
the second communication network.

19. A method in a telepoint base station (TBS) for routing an inbound call
15 for a telepoint communication unit (TCU) in a telepoint communication

system comprising a first communication network and a second

communication network, wherein the second communication network is

coupled to the first communication network and a MMU, and wherein the

first and second communication networks are coupled to the TBS, the
20 method comprising the steps of:

a) transmitting routing information to the MMU via the second
communication network in response to receiving registration information
from the TCU;

25

b) thereafter, in response to receiving the inbound call routed

from the first communication network, poliing the TCU; and

c) upon receiving a response from the TCU, routing the inbound
30 call to the TCU.

20. The method of claim 19, further comprising the step of:

when a response is not received from the TCU within a

35 predetermined time, transmitting a mobile communication unit not available

message to the originator of the inbound call via the first communication
network.
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8. The apparatus of claim6, wherein the MMJ in clam conprises a 30
nobi I ity managenent unit having at | east X 25 packet switched data
comuni cation capability. 9. The apparatus of claim®6, wherein the at
| east one TBS is coupled to the PSTN with at |east one basic rate interface
-(BRI'). 35 10. . The apparatus of claim6, rein the at | east one TBS has
X. 25 packet swi tched data communi cation capability. [err] 12

METHOD AND APPARATUS FOR ROUTING A CALL TO A

MOBILE COMMUNICATION UNIT IN A TELEPOINT
COMMUNICATION SYSTEM

5 Abstract of the Disclosure

A telepoint communication system 100 where the affiliation of
telepoint communication units (TCUs) 145, 146 and 147 with telepoint base
station (TBSs) 115, 120, 125, 131 and 132 is tracked in the database 141 of

10 the mobility management unit (MMU) 140. And, the PSTN 102 supporting
the circuit switched network 105 and the packet switched data network 110,
communicate routing information 170 and 175 to and from the MMU 140,
and communicates the inbound call notification 165 between the circuit
switched network 105 and the packet switched data network 110 to route

15 the inbound call 160 to the TCU 145, 146 or 147.
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11. The apparatus of claim®6, wherein the MMJ is coupled to the PSTN with
a communi cati on channel conprising at |east one |nternational

Tel ecommuni ction Union (ITU fornmerly the Consultative Conmitteeon—- ——
I nternational Tel ephone and Tel egraph (CCITT)) signal system nurrber 7 5
data link and at |east one BRI. 12. (The—apparatus of cl ai

MW and the sit | east one TBS is coupl ed v1< at Ieast one X , t”ieli.

swi t ched datia. conmuni cation link., 10 <The appar atus o

further congD sing a concentrat ot ulp;hf‘oin .h at | east one TBS, the

and the PSTN-for receiving routi mforn;ata or romthe at | east one TBS i n

response to|.r_he at | east one TBY nelcel vi n‘g E regi stration i nformation
fromthe TCWL and thereafter trangfifingg §|19@|ing information to the
MW f or stor%e therein, the{l5s, q.grEent r|124igg the inaugd call to
the TCU in r ponsetothe/Pb('BN_g 22 = o =
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"routing the inbound call for the TCU to the concentrator. 14 The

apparatus in claim 13, wherein the concentrator |s cau I Rg gm&mmlmﬁth
a X. 25 packet switched data comrunication |ink of o

apparatus in claimi14, wherein the concentrator is PSTN W th
at |l east one basic rateJdnterface (BRI). 16. A net

managenent unit (MW) f ot ting an 25 inbound call for a telep0|nt

conmmuni cation unit (TCUY in a\tel epoint conmmunication systemconprising a
first conmunication network anyy a second conmuni cati on network, wherein the

second communi cati on[NeTWoOrK 1S coupled to the t1rst cpmmini cati on network
and the MMU, and wheftein the first and second comuni cfti on networks are
coupled to a 30 plufality of tel eppint base stations (TBSs), the nethod
conprising the steps
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of : a)

receiving routing information via the second conmuni-eat+oen—networ k

fromone of the plurality of TBSs in response to the one of the TBSs

receiving the routing information fromthe one of th

storing the routing information therein;

receiving registration information fromthe TCU; 35Thi SheictrHasBT’ﬁeed 0
ﬁ |I1BS
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13 c) thereafter, receiving an inbound call notification—fromthe first-
communi cation network via the second comuni cation network in response to

the first conmmunication network receiving an i nbound cdhip SkeetH n Replaceding
5 d) retrieving the routing information in response t
I nbound call notification; and e) transmtting the ret

information to the first 10 communication network via the second
communi cati on network, thereby enabling the first communication network to
route the inbof 13 prorari of TBSS, and tfence to
the TCU. 17. (|The nethod pf claim 16 further congrises the step off:
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15 transmtting a conmuni cation unit not registered nmessage to the
originator of the inbound call via the second communi cati on network and the
first communi cation network in response to receiving the inbound cal
notification via the second comuni cati on network when the routing 20
information is not previously stored therein. 18. The nethod of claim 16,
1 8a. wherein step (a) conprises the step of 25

receiving a personal identifier (PID) of the TCU and a tel epoint base
station ID (TBS I D) of the one of the plurallty of telep0|nt base stations

in response to the one of the pI E y S receiving the P1D fromthe
TCU; 30 1 8b. wher ei n step the step of
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in response to receiving the PID and the TBS ID fromthe one of the
plurality of telepoint base stations, storing the PID and the TBS ID

therein; 35 18c. wherein step (c) conprises the step of receiving a
subscriber ID (SID) affiliated with the TCU fromthe first comunication
network via the second comuni cati on REPLACEMENT SHEET [err] 14 net wor k

I n response to the first conmunication network receiving the SID
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with the inbound call; 1 8d. wherein step (d) conprises the step of 5
In response to receiving the SIDwith the inbound call, retrieving the PID
and the TBS I D, and 1 8e. wherein step (e) conprises the step of 10

in response to retrieving the PID and the TBS ID, transmtting the P1D and
the TBS IDto the first comruni cation network via the second conmuni cation
network. 19. A nethod in a tel epoint base station (TBS) for routing an

i nbound call 15 for a telepoint conmunication unit (TCU) in a tel epoint
communi cati on system conprising a fiSHEEPN8u@FEa i on network and a second
conmmuni cati on network, wherein the Setomd—TommmTTati on network is
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coupled to the first communication network and a MMJ, and wherein the first
and second communi cati on networks are coupled to the TBS, the 20 nethod
conprising the steps of: a) transmtting routing information to the MW
via the second conmuni cation network in response to receiving registration
information fromthe TCU, 25 b) thereafter, in response to receiving the
I nbound call routed fromthe first comrunication network, polling the TCU,
and c) upon receiving a response SHERT ® OBU4 routing the i nbound 30
call to the TCU. 20. The nethod ofTTrarm 19, TTOrther conprising the step
of : when a response is not received fromthe TCUwthin a
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35 predetermned tine, transmtting a nobile communication unit not
avai l apl e nessage to the originator of the inbound call via the first
.communi cation network. REPLACEMENT SHEET [err]

\
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' METHOD AND APPARATUS FOR ROUTING A CALL TO A
MOBILE COMMUNICATION UNIT IN A TELEPOINT
COMMUNICATION SYSTEM

5 o Abstraét of the Disclosure

A telepoint communication system 100 where the affiliation of
telepoint communication units (TCUs) 145, 146 and 147 with telepoint base
. station (TBSs) 115, 120, 125, 131 and 132'is tracked in the database 141 of
10  the mobility management unit (MMU) 140. And, the PSTN 102 supporting
the circuit switched network 105 and the packet switched data network 110,
. communicate routing information 170 and 175 to and from the MMU 140,
and communicates the inbound call notification 165 between the circuit
switched network 105 and the packet switched data network 110 to route

15 ° the inbound call 160 to the TCU 145, 146 or 147.

Fig. 1
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