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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.

Il

10 .
Background of the Invention

Cordless Telephone Second generation (CT2) communication
systems that utilise available public switched telephone network (PSTN)
15 infrastructure to provide micro cellular wireless communication services are
known in the art. A conventional 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). In earlier CT2 communication
20 systems, 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 aliow calls
to be made to, and received by, CT2 subscribers.

With these recent developments, when the PSTN receives an
25 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, thereby
providing the subscriber unit with a selected call back number of the
switching unit. Upon receiving the page, the subscriber unit alerts the
30 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, thereby enabling

direct communication between the caller and the CT2 subscriber unit.
Another method of providing a CT2 subscriber with the additional
35 capability of receiving a call, requires the mobile communication unit to
register with a TBS, and the registration information maintained in a central
. database of a switching unit coupled to the PSTN. When an inbound call for
the CT2 subscriber is received, the PSTN forwards the call to the switching
unit. Subsequently, an Ou_t__b__o'und call is made by the switching unit to the
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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
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
prolonging the time a calling party is kept on hold.

A 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 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
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

In carrying out the objects of the present invention in one form, there
is provided an apparatus coupled to a public switched telephone network
(PSTN) for routing an inbound call on the PSTN to a mobile communication
unit in a telepoint communication system, the apparatus comprising: at least
one telepoint base station (TBS) coupled to the PSTN for receiving
registration information from the mobile communication unit; and a
controller coupled to the PSTN and the at least one TBS for receiving the
registration information from the at least one TBS and storing the
registration information therein, and for receiving an inbound call
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In carrying out the objects of the present invention in another form,
there is provided a method for routing an inbound call to. a mobile
communication unit in a mobile communication system comprising a
communication network coupled to a mobility management unit and at least.

10 one location, and wherein the mobile: communication unit is within
communicable range of the at least one location, wherein the method
comprises the steps of: transmitting registration information from the at least
one location to the mobility manageinent unit in response to the at least one
location receiving the registration information from the mobile

15 communication unit; transmitting an inbound call notification from the
communication network to the mobility management unit in response to the
communication network receiving the inbound call; and transmitting a call
routing message from the mobility management unit to the communication
network in response to the mobility management unit receiving the inbound

20 call notification, thereby enabling the communication network to route the
inbound call to the at least one location and, thence to the mobile
communication unit.

Brief Description of the Drawing
. 25
FIG. 1 illustrates a telepoint communication system in accordance
with a preferred embodiment of the present invention.

FIG. 2 illustrates a table representing information stored in a mobility
30 management unit of the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

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

FIG. 4 illustrates a flowchart detailing operation of a mobility
management unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.
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FIG. 1 illustrates a telepoint communication system 100 comprising a
communication network such as a public switched telephone network
(PSTN) that preferably supports integrated services digital network (ISDN)
and intelligent network application service elements (ASE), in accordance
with a preferred embodiment of the present invention. Telephone
subscribers 105 and 107 are coupled to the PSTN 110 via communication
channels 103 and 109'respectively, while telepoint base stations (TBS) or
locations 120 and 122 are coupled to thé PSTN 110 via communication
channels 112 and 113 respectively. In accordance with the preferred
embodiment, each of the communication channels 103, 109, 112 and 113
are one or more ISDN basic rate interfaces (BRI), where each BRI can
sirhultaneously support two communication links. A mobility management
unit (MMU) or controller 115 is coupled to the PSTN 110 via communication
channel 114, which in the preferred embodiment, comprises an
International Telecommunication Union (ITU formerly theConsultative
Committee on International Telephone and Telephone (CCITT)) signal
system number seven data link commonly referred to as an SS7 link, and at
feast one BRI link. The MMU 115 in accordance with the preferred
embodiment comprises a computer which includes database 117, wherein
the database 117 comprises a semiconductor memory, or magnetic or optic

. storage media. Mobile communication units 125 and 130 communicate

over radio communication channels with the TBS's 120 and 122, which in
tum couple the mobile communication units 125 and 130 to the PSTN 110
via communication channels 112 and 113. '
Altematively, with reference to FIG. 1, a concentrator may be coupled
via communication channels 152, 1563 and 154 to telepoint base stations
160, 165 and 170 respectively, and the PSTN 110. In accordance with an
embodiment of the present invention, the communication channels 152,153
and 154 comprise a proprietary communication link. The concentrator 155
is coupled to the PSTN 110 via communication channel 150 that may
comprise, for example, one or more ISDN primary rate interfaces (PRI).
Conventionally, a PRI can simultaneously support 24 to 30 communication
links. Hence, dependent upon the number of TBSs 120 and 122 coupled to
the concentrator 155, and the total number of communication links required
by the TBSs 120 and 122, an appropriate number of PRIs is employed. In
accordance with one embodiment the MMU 115 communicates with the

EN
\S SHEET HAS BE
TR S EPLACED

)]
I
-




recejve calls. However, a si gnifi_canf di sadvant age of the paging nethod is
10 the unconfortabl y ThisrSecpdasiBeeh Repladgcdne a cal ler is kept on hold while a

call to a subscriber un hed. Yet another di sadvantage of the
pagi ng nethod is the ne - scriber units to be equi pEOOW 7N
I nt egrat ed pagi ng receivers ereby Incredsing the cost and conpl exity of
t he subscriber units. Also, as pagi ng_ﬁthroughput I s dependent on-user

traffic, 15 tARNGRIYIAET Josc¥ies e P $ Atk ddl candfommunicalan chasnedi bl e
del ay, furtherhowelenii ag dlt@nbidrentbodilenn@epardty dta HiPRE, fot &rflple’a

dhsadvant age of AL RS chibBind Sherin e RS Reh e LIS B, ™
consequent |y, mayehparssdyeHemce,tieatoncersteatand SSaisntaiupled|to adulutdlion ofas 20
the switchigng piidoiRy QYASISRLRE 160/ Pes Ind A70° B MM ort Sorffratl? 158D SRET PeT
the PSTN 110 for transmitting the registration information 132 to the MMU
115 via the PSTN 110 in response to receiving the registration information
132 from one of the plurality of telepoint base stations 160,165 and 170. In
addition, the concentrator 155 routes the inbound call 133 to the mobile
10 communication unit 125 or 130 via the oné_ of the plurality of telepoint base
stations 160,165 and 170 in response to receiving the inbound call 133
from the PSTN 110. o
Information communicated from the mobile communication- unit 125
or 130 to the TBS 120 or 122 comprises registration information 132. In the
15 preferred embodiment the registration information 132 comprises a
personal identifier (PID) that uniquely identifies-the mobile communication
unit 125 or 130. Information commu_nicated between the telephone
subscribers 105 or 107 and the PSTN 110 include an inbound call 133
comprising a subscriber or telephone number affiliated with the mobile
20 communication unit 125 or 130. In response to receiving and recognising
the inbound call 133 is for one of the mobile communication units 125 or
130, the PSTN 110 transmits an inbound call notification 135 to the MMU
115. In response to receiving the inbound call notification 135, the MMU
115 transmits a call routing message or routing information 140 to the
25 PSTN 110. In the preferred embodiment the inbound call notification 135
comprises a query call which includes the subscriber number provided by
the inbound call 133, and the call routing message 140 comprises a TBS
identifier (TBS ID) that uniquely identifies the TBS 120 or 122, and the PID
of the mobile communication unit for whom the inbound call is intended.
30 The TBS ID may also include a subscriber or telephone number that is
affiliated with the TBS 120 or 122. Upon receiving the call routing message
140, the PSTN 110 responds by routing the inbound call 133 to the TBS
120 or 122 in accordance with the call routing message 140.
For the mobile communication unit 125 or 130 to receive the inbound
35 call 133, the location of the mobile communication unit 125 or 130 in the
area of coverage of the telepoint communication system 100 is tracked and
stored in the database 117 of the MMU 115. With reference to FIG. 2, the
information in the database 117 may be organised as illustrated in table
200 having three columns representing subscriber {D 205, personal ID 210

THIS SHEET HAS BI'!
. REPLACED




t he.nunber of switches i.e. the size of the switching unit, determ nes the
t hroughput. Hence, t qnhgBRdifs BénRE; @p& abl e grade of service a large
switching unit is req e, a need exists for a quick and
econom cal nethod for im&mﬂ&m an incoming call in a teC\@d4L7Y
conmuni cation system t eqw r6 a swtching unit to be coupl ed

to the PSTN, preferabw does_not use , .and establishes a call from
caller to subsid BBS P 295 Thespeesond |l I? ) ishar wrigue ddentifiar Ansignest tod of
time. 30 each of the mobile conﬁHCﬁ?‘ééﬁoﬁ’hnﬁthané{ﬁd'ﬁmnddhvéﬁf 6&5"99“{%—}” the

o e coneBbed D BIAE o Sarn ek B e RO GRS RS Pout s ng
an i nbound caI1I3000umdrg3 nidslfadtares Whbhlthe anobilentomimurication unit 125 or 130
5 is introduced into the telepoint communication system 100, the mobile
communication unit 125 and 130 is assigned a subscriber ID 205, and the
assigned subscriber ID 205 and the personal ID 210 of the mobile
communication unit 125 and 130 is stored in the database 117. In the
preferred embodiment, the subscriber ID 205 is a telephone number that is
10 affiliated with the mobile communication uri:it 125 or 130 by the assignment,
hence, it is the number used when calling the mobile communication unit
125 or 130. The TBS ID 215 is assigned to each of the TBS 120 or 122
when the telepoint communication system 100 is configured. The MMU 115
uses the TBS ID 215 to communicate with the TBS 120 or 122. The IDs in
15 the TBS ID 215 column of table 200 represent the ID of the TBS 120 or 122
that last received registration information 132 from the mobile
communication unit 125 or 130, and consequently transmitted the
registration information 132 to the MMU 115. Hence, in accordance with the
preferred embodiment of the present invention the information in the TBS
20 ID 215 column is dynamic and changes as the mobile communication units
125 and 130 roam among the TBSs 120 and 122 in the telepoint
communication system 100. As an example, the information in the first row
of table 200 indicates that the mobile communication unit 125 or 130
having personal ID 013015, is assigned subscriber ID 456-1234, and a
25 transmission of the registration information 132 from the mobile
communication unit 125 or 130 was last received from the TBS 120 or 122
having the ID 317-4205. In the preferred embodiment of the present
invention, the call routing message 140 transmitted from the MMU 115 to
the PSTN 110 comprises the PID 210 and the TBS ID 215, which enable
30 the PSTN 110 to route the inbound call 133 to the mobile communication
unit 125 or 130. In addition, each of the TBS ID 215 comprises a pre-
assigned hunting line or group line for each of the TBS 120 and 122, such
that, a call received on the hunting or group line will be routed by an
available line in the group. When all lines in a group are engaged the
35 PSTN 110 transmits a “no available line” message to the caller. Hence, the
TBS 120 and 122 are coupled to the PSTN 110 for receiving the
registration information 132 from the mobile communication units 125 and
130. The MMU or controller 115 is coupled to the PSTN 110 for receiving
the registration information 132 from the TBS 120 and 122 and storing the
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TBS and storing the registration information therein, and for receiving an
i nbound cal | registration” information 132 therein. The MMU 115 also receives the

inbound call notification 135 from the PSTN 110 in response to the PSTN
110 receiving the inbound call 133 for the mobile communication unit 125
or-130, and the MMU 115 communicates the call routing message 140 to
5 the PSTN 110 in response to receiving the inbound call notification 135,
thereby enabling the PSTN 110 to route the inbound call 133 to the TBS

120 or 122 and, thence to the mobile communication unit 125 or 130.
Thus, transmissions of the registration information 132 by the mobile
communication unit 125 or 130 enables the MMU 115 to advantageously
10 track the location of the mobile communication unit 125 or 130 in the
telepoint communication system 100, alléwing the MMU 115 to provide
routing information that routes an inbound call for the mobile
communication unit 125 or 130 to the location of the mobile communication
unit 125 or 130 quickly and predictably, unlike prior art systems that locate
15 the mobile communication unit 125 or 130 after an inbound call for the

mobile communication unit 125 or 130 is received.

_ FIG. 3 illustrates a flowchart detailing the operation of the TBS 120 or
122. When the mobile communication unit 125 or 130 transmits registration
information 132 while located within communicable range of the TBS 120

20 or 122, the TBS 120 or 122 receives 305 the registration information 132. In
the preferred embodiment the communicable range of the TBS 120 or 122
is the area around the TBS 120 or 122 within which the TBS 120 or 122
and the mobile communication unit 125 or 130 can communicate reliably
over a communication link. In response to receiving the registration
25 information 132, the TBS 120 or 122 adds its TBS ID 215 to the registration
information 132 and transmits 310 the registration information 132 to the
MMU 115. Upon receipt of the registration information, the MMU 115 stores
the registration information 132, including the PID 210 and the TBS ID 215,
in the database 117. In the preferred embodiment, the mobile
30 communication unit 125 or 130 transmits registration information 132
periodically, or upon determining it is out of range of the TBS 120 or 122, or
when the mobile communication unit 125 or 130 is powered ON, or when a
user initiates the transmission of the registration information 132. When the
inbound call 133 for the mobile communication unit 125 or 130 is received
35 onthe PSTN 110, the inbound call 133 is routed to the TBS 120 or 122 as
will be described below. Upon receiving 315 the inbound call 133, the TBS
120 or 122 polls 320 the mobile communication unit 125 or 130 using the
PID 210 provided with the inbound call 133. When the TBS 120 or 122
receives 330 a response from the mobile communication unit 125 or 130
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duration, the TBS 120 or 122 transmits 325 a mobile communication unit
not available message to the caller.
With reference to FIG. 4, when the TBS 120 or 122 sends the
registration information 132 of the mobile communication unit 125 or 130 to
10 the MMU 115 as described above, the MMU 155 receives 405 the
registration information 132 and stores 410 the registration information 132
in the database 117. When the PSTN 110 receives the inbound call 133 for
the mobile communication unit 125 and 130, the PSTN 110 in the preferred
embodiment determines the inbound call 133 is for the mobile
15 communication unit 125 or 130, from the subscriber ID 205 provided by the
inbound call 133. In response to the PSTN 110 receiving the inbound call
133, the PSTN 110 transmits the inbound call notification 135 to the MMU
115. In the preferred embodiment the inbound call notification 135
comprises the subscriber ID 205. Upon receiving 415 the inbound call
20 notification 135, the MMU 115 uses the subscriber 1D 205 to look up 420
the registration information 132 of the mobile communication unit 125 or
130 in the database 117. When the MMU 115 does not successfully locate
425 the registration information 132 in the database 117, the MMU 115
transmits 430 a communication unit not registered message to the caller via
25 the PSTN 110. However, when the MMU 115 successfully locates 425 the
registration information 132 in the database 117, the MMU 115 transmits
435 the call routing message 140 to the PSTN 110, thereby enabling the
PSTN 110 to route the inbound call 133 to the TBS 120 or 122, and thence
to the mobile communication unit 125 or 130.
30 In accordance with the present invention, conventional features of a
PSTN may be utilised to communicate information on the PSTN between a
TBS and a MMU enabling the location of a mobile communication unit to be
determined, and subsequently an inbound call for the mobile
communication unit can be routed to the mobile communication unit. This is
35 achieved by utilising the distributed processing capability inherent in the
telepoint base station instead of using an additional switching unit coupled
to the PSTN. With distributed processing, existing telepoint base stations
are enhanced to provide two way calling capability to the mobile
communication units in a telepoint communication system. in addition, with
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avoiding the expensive and troublesome task of recalling existing mobile
5 communication units 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
coupling a switching unit to the PSTN, and without modifications to the
mobile communication units. In addition, as this invention does not rely on
10 paging to locate the subscriber, an inbourjd call for a subscriber may be
established within a substantially shorter, predictable period of time.
What is claimed is:
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1. Apparatus coupled to a public switched telephone network (PSTN)
for routing an inbound call on the PSTN to a mobile communication unit in
5 atelepoint communication system, the apparatus comprising:

at least one telepoint base station (TBS) coupled to the PSTN for
receiving registration information from the mobile communication unit; and

10 a controller coupled to the PSTN'; and the at least one TBS for
receiving the registration information from the at least one TBS and storing
the registration information therein, and

for receiving an inbound call notification from the PSTN in response to the
15 PSTN receiving the inbound call for the mobile communication unit, and

for communicating routing information to the PSTN in response to receiving

the inbound call notification, thereby enabling the PSTN to route the

inbound call to the at least one TBS and, thence to the mobile
20 communication unit.

2. The apparatus of claim 1, wherein the PSTN comprises a PSTN
supporting integrated system digital network (ISDN).

25 3. The apparatus in claim 2, wherein the PSTN comprises a PSTN
supporting intelligent network application service element (ASE).

4, The apparatus of claim 1, wherein the controller comprises a mobility
management system.

30
5. The apparatus of claim 1, wherein the at least one TBS is coupled to
the PSTN with at least one basic rate interface (BRI).

6. The apparatus of claim 1, wherein the controller is coupled to the
35 PSTN with a communication channel, wherein the communication channel
comprises at feast one International Telecommunication Union (ITU,
formerly the Consultative Committee on International Telephone and
Telephone (CCITT)) signal system number 7 data link and at least one BRI.
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8. The apparatus of claim 1, further comprising a concentrator, wherein
a plurality of telepoint base stations, the controller, and the PSTN are
coupled to the concentrator for transmitting the registration information to
the controller via the PSTN in response to receiving the registration
information from one of the plurality of telepoint base stations, and the
concentrator for communicating the routing information to the mobile
communication unit via the one of the pluf_ality of telepoint base stations in
response to receiving the routing information from the PSTN.

9. A method for routing an inbound call to a mobile communication unit
in a mobile communication. system comprising a communication network
coupled to a mobility management unit and at least one location, and
wherein the mobile communication unit is within communicable range of
the at least one location, wherein the method comprises the steps of:

a) transmitting registration information from the at least one location to
the mobility management unit in response to the at least one location
receiving the registration information from the mobile communication unit;

b) transmitting an inbound call notification from the communication
network to the mobility management unit in response to the communication
network receiving the inbound call; and

c) transmitting a call routing message from the mobility management
unit to the communication network in response to the mobility management
unit receiving the inbound call notification, thereby enabling the
communication network to route the inbound call to the at least one location
and, thence to the mobile communication unit.

10.  The method of claim 9 wherein the registration information comprises
a personal identifier (PID) affiliated with the mobile communication unit ,
wherein step (a) comprises the step of transmitting the PID affiliated with the
mobile communication unit, to the at least one location.

11. The method of claim 9 wherein the at least one location in step (a)
comprises at least one base station, wherein the mobile communication

ommnl cation systemin FIG ”II'“KI“'“ “I" “Ill “ I“l
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(MW) or cont ypkldin thémbbils ebRinkehitatidhanft$d hedidferad avitomaual Ralst oRe20
|ch in the preferred enbodi ment, conprises an International

Tel ecormuni caPRSASEH8n (1 TU formerly theConsul tative Committee on
TeI ephone and Tel ephone (CCITT)) signal system nunmber seven
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in a telepoint communication system, wherein the telepoint communication
system comprises at least one base station and a mobility management unit
operably coupled to a public switched telephone network (PSTN), and
wherein the mobile communication unit is within communicable range of
the at least one base station, wherein the rri_'ethod comprises the steps of:

a) transmitting registration information from the at least one base station
to the mobility management unit in response to the at least one base station
receiving the registration information from the mobile communication unit;

b) transmitting an inbound call notification from the PSTN to the mobility
management unit in response to the PSTN receiving the inbound call for
the mobile communication unit; and

c) transmitting a call routing message from the mobility management
unit to the PSTN in response to the mobility management unit receiving the
inbound call notification, thereby enabling the PSTN to route the inbound
call to the at least one base station and, thence to the mobile
communication unit.

13. The method of claim 12 after step (a) comprises the step of storing
the registration information at the mobility management unit in response to
the mobility management unit receiving the registration information.

14. The method of claim 12 prior to step (b) comprises the step of
recognising the inbound call is for the mobile communication unit in
response to the PSTN receiving the inbound call.

15. The method of claim 12 prior to step (c) comprises the step of
determining the registration information from the mobile communication unit
is stored at the mobility management unit in response to the mobility
management unit receiving the inbound call notification.
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| east one BRI |ink. The MVU 115 in accordance with the preferred 25
“enbodi ment conprises a conputer which includes database 117, wherein the ,
dat abase 117 conprises a seni conductor: menory, or magnetic or optic storage
medi a. Mobile comunication units 125 and 130 communi cate ovesMOQ4iIadY
comuni cati on channels with the TBS' s 1203and 122, which in turn couple the

bi | i 2 d 1 he P 0 3
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comuni cation channels 152,153 35 and 154 conprise a propri

R e R

A telepoint communication system 100 where the affiliation of the
mobile communication units 125 and 130 with telepoint base station (TBS)
120 and 122 are maintained at a mobility management unit (MMU) 115.
10 When an inbound call for the mobile coi_'nmunication unit 125 or 130 is
received on the PSTN 110, the location of the mobile communication unit
125 or 130 is determined from the MMU 115 and provided to the PSTN
110, enabling the PSTN 110 to route the inbound call 133 to the mobile
communication unit 125 or 130 via the TBS 120 or 122 with which the
15 mobile communication unit is registered.
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I,s coupled to the PSTN 110 vi a conmuni cati on channel

for exanple, one or nore ISDN primary rate interfaces (PRI).

Conventionally, a PR
REPLACEMENT SHEET [err]
TBSs 120 and 122 coupled to the concentrator

can simul taneously support 24 to 30 conmuni cation
5 i nks.

Hence,

dependent upon the nunber of

155, and the total nunber of

comuni cation links required by the TBSs 120 and 122,
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accordance with one enbodi nent the MMJ 115 communicates with the 5
concentrator 155 via the PSTN 110 and communi cati on channel 150, however in
an alternate enbodi nent separate data |inks, for exanple a X 25 data |ink
that couples the concentrator 155 and the MVJ 115 directly, may be used.
Hence, the concentrator 155 is coupled to a plurality of tel epoint base
stations 160, 165 and 170, the MWU or controller 115, and 10 the PSTN 110
for transmitting the registration information 132 to the MMJ 115 via the
PSTN 110 in response to receiving the registration information 132 from one
of the plurality of tel epoint base stations 160,165 and 170. In addition,
the concentrator 155 routes the inbound call 133 to the nobile

conmmuni cation unit 125 or 130 via the one of the plurality of telepoint
base 15 stations 160,165 and 170 in response to receiving the inbound cal
133
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fromthe PSTN 110. Information conmuni cated fromthe nobile conmunication
unit 125 or 130 to the TBS 120 or 122 conprises registration information
132. In the preferred enbodi ment the registration information 132 conpri ses
a 20 personal identifier (PID) that uniquely identifies the nobile
comuni cation unit 125 or 130. Information conmuni cated between the

t el ephone subscribers 105 or 107 and the PSTN 110 i ncl ude an i nbound cal
133 conprising a subscriber or tel ephone nunber affiliated with the nobile
comuni catign unit 125 or 130. I n response to receiving and recognising 25
the inbound|f call 1334s for one of the nobi comuni cation unifts 125 or
130, the PYIN 110 trapsmts an inbound call |notification 135 t¢ the MW
115. In response to receiving the inb qu &pég moty fication 13%, the MV
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115transmts a call routing nessage or
110. In the preferred enbodi nent the inbound call notification 135 30
conprises a query call which includes the subscriber nunber provided
routi ng nessage 140 conprises a TBS
identifier (TBS ID) that uniquely identifies the TBS 120 or 122, and
PI D of the nobile conmunication unit for whomthe inbound call s int

i nbound call 133, and the call

routing information 140 to th

The TBS—+BD—rey—alsoinclude a subscriber or telephone nunher that is

140, tHe PSTN 110 responds by .

affilidted with je TBS 120 or
nce with the

or 122|in accord
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6 For the nobile comrunication unit 125 or 130 to receive the inbound call

133, .the location of the nobile comunication unit 125 or

130 in the area

of coverage 'pf t he tel epoint communi cation system 100 is tracked and stored
in the database 117 of the MW 115. Wth reference to FIG 2, the 5

information in the database 117 may be orgqnised as illustrated in table
200 having three colums representing subscriber ID 205, personal 1D 210

and TBS I D 215. TIMEFPIODNAND APPARATUSUFOR ROUTING iA'CAEE YOEA t 0 each

of the mobile comuniyiEitk EomoRicAtioR UnP KK 'TEREPOINT®
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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

Cordless Telephone Second generation (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 conventional 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). In earlier CT2 communication
systems, 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 allow 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, thereby
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, thereby enabling
direct communication between the caller and the CT2 subscriber unit.

.. Another method of providing a CT2 subscriber with the additional
capability of receiving a call, requires the mobile communication unit to
register with a TBS, and the ,regiétratibn information maintained in a central
database of a switching unit éoupled‘to the PSTN. When an inbound call for

the CT2 subscriber is received, the PSTN forwards the call to the switching
K4
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personal 1D 210 is programred into a nobile conmmunication unit 125 or 10
130 during manufacture. Wien the nobile conmunication unit 125 or 130 is

i nt roduced i nt
conmuni cati on

o the tel epoint conmuni cation system 100, the nobile
unit 125 and 130 is assigned a subscriber 1D 205, and the

assi gned subscriber |D 205 and the personab ID 210 of the nobile

comruni cati on

unit 125 and 130 is stored in the database 117. In the 15

preferred enboghteBubséd eeﬁw)saf bbffound 8iPid madet Y W%Witcﬁh'{ge)ﬁgg gaqﬁ% ﬁt

affiliated wt
hence, it is t

B2 St i HRABES 0. reorGai. ommn. s rparal 12

or 130. The TB8atdbazk5 Whenasthegoali tbdheaCﬂ'ZOa‘;ulbétmb'éBSJritQGb estdblishedenhé he

Tos 1D 215 1o EANGHCDE PR b Isbaitsh bl dfbou cHR, dhofetsy endbfing" "

5

10

15

20

25

30

35

direct communication between the calling party and the CT2 subscriber via
the switching unit. :

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

A 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 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
not réquire 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

In carrying out the objects of the present invention in one form, there
is provided an apparatus coupled to a public switched telephone network
(PSTN) for routing an inbound call on the PSTN to a mobile communication
unit in a telepoint communication system, the apparatus comprising: at least
one telepoint base station (TBS) coupled to the PSTN for receiving
registration information from the mobile communication unit; and a
controller coupled to the PSTN and the at least one TBS for receiving the
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the TBS I D 215 col um of table 200 represent the ID of the TBS 120 or 122
that .| ast received registration information 132 fromthe nobile

conmmuni cation unit 125 or 130, and consequently transmtted the
registration information 132 to the MMJ 115. Hence, in accordance with the
25 preferred enbodi nent of the present ingention the information in the
TBS I D 215 colum is dynam ¢ and changes as the nobile comrunication units

125 and 130 ropggistrationt liforhd@toR 2floAdhd 23t 1Babhric TS| Ahd COIERMG §R& 1 On
system 100. Asran ﬁ)éﬁnﬁl e f t he i nf gl;érrrat.rljon |J1fthe fc.! .St rovr\]/ of tabclie 200
i ndi cates t hat "e9ISTREBN Siogmation. thetging And f95 reefdngs@n dabeyad peallonal
| D 013015, is netiication fsomsthei BSTNI D réSponSS840 the (PSTN receivingstherinbbuiidie
registration | ghERhe mbBfa  SRBRAMCAIRE Lfit® AHEHfCEmRliBAing! 78ufifg 13°
5 information to the PSTN in response to receiving the inbound call
notification, thereby enabling the PSTN to route the inbound call to the at
least one TBS and, thence to the mobile communication unit.
In carrying out the objects of the present invention in another form,
there is provided a method for routing an inbound call to a mobile
10 communication unit in a mobile communication system comprising a
' communication network coupled to a mobility management unit and at least
one location, and wherein the mobile communication unit is within
communicable 'range of the at least one location, wherein the method
comprises the steps of: transmitting registration information from the at least
15 one location to the mobility management unit in response to the at least one
location receiving the registration information from the mobile
communication unit; transmitting an inbound call notification from the
communication network to the mobility management unit in response to the
communication network receiving the inbound call; and transmitting a call
20 routing message from the mobility management unit to the communication
network in response to the mobility management unit receiving the inbound
call notification, thereby enabling the communication network to route the
inbound call to the at least one location and, thence to the mobile
communication unit.
25
Brief Description of the Drawing

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

30 _ .
| FIG. 2 illustrates a table representing information stored in a mobility
management unit of the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

35 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.
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having the I D 317-4205. In the preferred enbodi nent of the present

i nvention, the call routing nmessage 140 transnitted fromthe MW 115 to 35

the PSTN 110 conprises the PID 210 and the TBS I D 215, which enable the
PSTN 110 to route the inbound call 133 to the nobile conmunication unit
or 130. In addition, each of the TBS ID 213 conprises a pre- assigned
hunting line or group line for each of the TBS 120 and 122, such

REPLACEMENT SHEET [ €1G] 4 illdstrates a flowchart detailing operation of a mobility
management unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

5 Detailed Description of the Invention

FIG. 1 illustrates a telepoint.communication system 100 comprising a
communication network such as a public switched telephone network
(PSTN) that preferably supports integrated services digital network (ISDN)

10 and intelligent network application service elements (ASE), in accordance
with a -preferred embodiment of the present invention. Telephone
subscribers 105 and 107 are coupled to the PSTN 110 via communication
channels 103 and 109 respectively, while telepoint base stations (TBS) or
locations 120 and 122 are coupled to the PSTN 110 via communication

15 channels 112 and 113 respectively. In accordance with the preferred
embodiment, each of the communication channels 103, 109, 112 and 113
are one or more ISDN basic rate interfaces (BRI), where each BRI can
simultaneously support two communication links. A mobility management
unit (MMU) or controller 115 is coupled to the PSTN 110 via communication

20 channel 114, which in the preferred embodiment, comprises an
International Telecommunication Union (ITU formerly theConsultative
Committee on International Telephone and Telephone (CCITT)) signal
system number seven data link commonly referred to as an SS7 link, and at
least one BRI link. The MMU 115 in accordance with the preferred

25 embodiment comprises a computer which includes database 117, wherein
the database 117 comprises a semiconductor memory, or magnetic or optic
storage media. Mobile communication units 125 and 130 communicate
over radio communication channels with the TBS’s 120 and 122, which in
turn couple the mobile communication units 125 and 130 to the PSTN 110

30 via communication channels 112 and 113.

Alternatively, with reference to FIG. 1, a concentrator may be coupled
via communication channeis 152, 153 and 154 to telepoint base stations
160, 165 and 170 respectively, and the PSTN 110. In accordance with an
embodiment of the present invention, the communication channels 152,153

35 and 154 comprise a proprietary communication link. The concentrator 155
is coupled to the PSTN 110 via communication channel 150 that may
comprise, for example, one or more ISDN primary rate interfaces (PRI).
Conventionally, a PRI can simultaneously support 24 to 30 communication

125
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that, a call received on the hunting or group line wll be routed by an
avai l.able line in the group. Wen all lines in a group are engaged the PSTN
110 transmts a "no available line" nmessage to the caller. Hence, the TBS
120 and 122 are coupled to the PSTN 110 for receiving the 5 registration
information 132 fromthe nobile connunicat'on units 125 and 130. The MW or
controller 115 is coupled to the PSTN 110 receiving the registration

i nformation 13§inks HeAES J@%nﬂ%ﬂt a Snlﬁén%ﬁﬂbé?t&WBEh 4be arn€91232 eaﬁplea to

information 13 therel e the i.n
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receiving the ibyltherTB8al1201a%d flap, aheapproplistecuumber o PRis isieiipldydid. dh

130, and the ULoAKBEATHA 674 Shubdiiobsh g M4 B0 E5RBRrA8eL i 5n5 ST

110 in response s Vi und c
5 concentrator 155 via the PSTN 110 and communication channel 150,

however in an alternate embodiment separate data links, for example a
X.25 data link that couples the concentrator 155 and the MMU 115 directly,
may be used. Hence, the concentrator 155 is coupled to a plurality of
telepoint base stations 160, 165 and 170, the MMU or controller 115, and

10 the PSTN 110 for transmitting the registration information 132 to the MMU
115 via the PSTN 110 in response to receiving the registration information
132 from one of the plurality of telepoint base stations 160,165 and 170. In
addition, the concentrator 155 routes the inbound call 133 to the mobile
communication unit 125 or 130 via the one of the plurality of telepoint base

15 stations 160,165 and 170 in response to receiving the inbound call 133
from the PSTN 110.

Information communicated from the mobile communication unit 125
or 130 to the TBS 120 or 122 comprises registration information 132. In the
preferred embodiment the registration information 132 comprises a

20 personal identifier (PID) that uniquely identifies the mobile communication
unit 125 or 130. Information communicated between the telephone
subscribers 105 or 107 and the PSTN 110 include an inbound call 133
comprising a subscriber or telephone number affiliated with the mobile
communication unit 125 or 130. In response to receiving and recognising

25 the inbound call 133 is for one of the mobile communication units 125 or
130, the PSTN 110 transmits an inbound call notification 135 to the MMU
115. In response to receiving the inbound call notification 135, the MMU
115 transmits a call routing message or routing information 140 to the
PSTN 110. In the preferred embodiment the inbound call notification 135

30 comprises a query call which includes the subscriber number provided by
the inbound call 133, and the call routing message 140 comprises a TBS
identifier (TBS'ID) that uniquely identifies the TBS 120 or 122, and the PID
of the mobile communication unit for whom the inbound call is intended.
The TBS ID may also include a subscriber or telephone number that is

35 affiliated with the TBS 120 or 122. Upon receiving the call routing message
140, the PSTN 110 responds by routing the inbound call 133 to the TBS
120 or 122 in accordance with the call routing message 140.
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t her eby enabl i

ng the PSTN 110 to route the inbound call 133 to the TBS 120

or 122 and, thence to the nobile communication unit 125 or 130. 15
Thus, transm ssions of the registration information 132 by the nobile

conmuni cati on

communi cati on
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information in the database 117 may be organised as illustrated in table
200 having three columns representing subscriber ID 205, personal ID 210
and TBS ID 215. The personal ID 210 is a unique identifier assigned to
each of the mobile communication units 125 and 130. Conventionally, the
personal ID 210 is programmed into a mobile communication unit 125 or
130 during manufacture. When the mobile communication unit 125 or 130
is introduced into the telepoint communication system 100, the mobile
communication unit 125 and 130 is assigned a subscriber ID 205, and the
assigned subscriber ID 205 and the personal ID 210 of the mobile
communication unit 125 and 130 is stored in the database 117. In the
preferred embodiment, the subscriber ID 205 is a telephone number that is
affiliated with the mobile communication unit 125 or 130 by the assignment,
hence, it is the number used when calling the mobile communication unit
125 or 130. The TBS ID 215 is assigned to each of the TBS 120 or 122
when the telepoint communication system 100 is configured. The MMU 115
uses the TBS ID 215 to communicate with the TBS 120 or 122. The IDs in
the TBS ID 215 column of table 200 represent the ID of the TBS 120 or 122
that last received registration information 132 from the mobile
communication unit 125 or 130, and consequently transmitted the
registration information 132 to the MMU 115. Hence, in accordance with the
preferred embodiment of the present invention the information in the TBS
ID 215 column is dynamic and changes as the mobile communication units
125 and 130 roam among the TBSs 120 and 122 in the telepoint
communication system 100. As an example, the information in the first row
of table 200 indicates that the mobile communication unit 125 or 130
having personal ID 013015, is assigned subscriber ID 456-1234, and a
transmission of the registration information 132 from the mobile
communication unit 125 or 130 was last received from the TBS 120 or 122
having the ID 317-4205. In the preferred embodiment of the present
invention, the call routing message 140 transmitted from the MMU 115 to
the PSTN 110 comprises the PID 210 and the TBS ID 215, which enable
the PSTN 110 to route the inbound call 133 to the mobile communication
unit 125 or 130. In addition, each of the TBS ID 215 comprises a pre-
assigned hunting line or group line for each of the TBS 120 and 122, such
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e b aul
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25 122. \Wen the nobile conmmunication unit 125 or 130 transmts

regi stration information 132 while |ocated within comunicabl e range of the
TBS 120 or 122, the TBS 120 or 122 receives 305 the registration
information 132. In the preferred enbodi nent the comruni cabl e range of the
TBS 120 or 122 is the area around the TBS %20 or 122 within which the TBS
120 or 122 30 and the nobile comunication unit 125 or 130 can conmuni cate

reliably over c k |
Ipa0TEeAlICRicNRd bhithel Ruhfiag BIoBrdub IR B8 fobfed by an

iy et o0 | hwaiaEle: e 13 3hayaroups Wheh<alh 1006 B 8 ayPubra1a BnoRGRatha: o
132 to the MMUPSIEN 14gofarismics at“ncfa\ialnabreelme?tmeés ﬂomh@rmtﬁr qﬂp?%éé;%%d
the TBS 1D 215109 128 ahd SRR cael BUBRRd 18 M imsTh, Y3GR MEneiving,ahe
mobi | e 5 registration information 132 from the mobile communication units 125 and
130. The MMU or controller 115 is coupled to the PSTN 110 for receiving
the registration information 132 from the TBS 120 and 122 and storing the
registration information 132 therein. The MMU 115 also receives the
inbound call notification 135 from the PSTN 110 in response to the PSTN

10 110 receiving the inbound call 133 for the mobile communication unit 125
or 130, and the MMU 115 communicates the call routing message 140 to
the PSTN 110 in response to receiving the inbound call notification 135,
thereby enabling the PSTN 110 to route the inbound call 133 to the TBS
120 or 122 and, thence to the mobile communication unit 125 or 130.

15 Thus, transmissions of the registration information 132 by the mobile
communication unit 125 or 130 enables the MMU 115 to advantageously
track the location of the mobile communication unit 125 or 130 in the
telepoint communication system 100, allowing the MMU 115 to provide
routing information that routes an inbound call for the mobile

20 communication unit 125 or 130 to the location of the mobile communication
unit 125 or 130 quickly and predictably, unlike prior art systems that locate.
the mobile communication unit 125 or 130 after an inbound call for the
mobile communication unit 125 or 130 is received.

FIG. 3 illustrates a flowchart detailing the operation of the TBS 120 or

25 122. When the mobile communication unit 125 or 130 transmits registration
information 132 while located within communicable range of the TBS 120
or 122, the TBS 120 or 122 receives 305 the registration information 132. In
the preferred embodiment the communicable range of the TBS 120 or 122
is the area around the TBS 120 or 122 within which the TBS 120 or 122

30 and the mobile communication unit 125 or 130 can communicate reliably
over a communication link. In response to receiving the registration
information 132, the TBS 120 or 122 adds its TBS ID 215 to the registration
information 132 and transmits 310 the registration information 132 to the
MMU 115. Upon receipt of the registration information, the MMU 115 stores

35 the registration information 132, including the PID 210 and the TBS ID 215,
in the database 117. In the preferred embodiment, the mobile
communication unit 125 or 130 transmits registration information 132
periodically, or upon determining it is out of range of the TBS 120 or 122, or
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communi cation unit 125 or 130 transmits registration information 132
periqdically, or upon determning it is out of range of the TBS 120 or 122,
or. REPLACEMENT SHEET [err] 8 when the nobile conmmunication unit 125 or
130 is powered ON, or when a user initiates the transm ssion of the
registration information 132. Wen the inbgund call 133 for the nobile
comuni cation unit 125 or 130 is received on the PSTN 110, the inbound cal

133 is routed whdnhelMabile @ofimdridatith unit 125 or 130 is powered ON, or when a
user initiates the transmission of the registration information 132. When the
inbound call 133 for the mobile communication unit 125 or 130 is received
on the PSTN 110, the inbound call 133 is routed to the TBS 120 or 122 as

5 will be described below. Upon receiving 315 the inbound call 133, the TBS
120 or 122 polls 320 the mobile communication unit 125 or 130 using the
PID 210 provided with the inbound call 133. When the TBS 120 or 122
receives 330 a response from the mobile communication unit 125 or 130
within a predetermined timeout duration, the TBS 120 or 122 routes 335 the
10 inbound call 133 to the mobile communication unit 125 or 130, and direct
communication between the mobile communication unit 125 or 130 and the
caller may begin. However, when a response is not received 330 from the
mobile communication unit 125 or 130 within the predetermined timeout
duration, the TBS 120 or 122 transmits 325 a mobile communication unit

15 not available message to the caller.

With reference to FIG. 4, when the TBS 120 or 122 sends the
registration information 132 of the mobile communication unit 125 or 130 to
the MMU 115 as described above, the MMU 155 receives 405 the
registration information 132 and stores 410 the registration information 132

20 in the database 117. When the PSTN 110 receives the inbound call 133 for
the mobile communication unit 125 and 130, the PSTN 110 in the preferred
embodiment determines the inbound call 133 is for the mobile
communication unit 125 or 130, from the subscriber ID 205 provided by the
inbound call 133. In response to the PSTN 110 receiving the inbound call

25 133, the PSTN 110 transmits the inbound call notification 135 to the MMU
115. In the preferred embodiment the inbound call notification 135
comprises the subscriber ID 205. Upon receiving 415 the inbound call
notification 135, the MMU 115 uses the subscriber ID 205 to look up 420
the registration information 132 of the mobile communication unit 125 or

30 130 in the database 117. When the MMU 115 does not successfully locate
425 the registration information 132 in the database 117, the MMU 115
transmits 430 a communication unit not registered message to the caller via
the PSTN 110. However, when the MMU 115 successfully focates 425 the
registration information 132 in the database 117, the MMU 115 transmits

35 435 the call routing message 140 to the PSTN 110, thereby enabling the
PSTN 110 to route the inbound cail 133 to the TBS 120 or 122, and thence
to the mobile communication unit 125 or 130.
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5 wll be described below Upon receiving 315 the inbound call 133, the
TBS 120 or 122 polls 320 the nobile comunication unit 125 or 130 using the
PL.D 210 provided with the inbound call 133. Wen the TBS 120 or 122
receives 330 a response fromthe nobile communication unit 125 or 130
within a predeterm ned tinmeout duration, tge TBS 120 or 122 routes 335 the
10 inbound call 133 to the nobile communication unit 125 or 130, and

'?Ih ;eg; | Icgmmm cati ofn aeémméhﬁtmgmabpemmmm@hl @Bm!féhtfé)nh?feéiggésf?'rgfo %nflhe
r I &s

b L communy PATN My B¢ Uifeq 16 Sopiiine R e BSTN Pabad

duration, the TBS afd aoMML2Znablimg the catidn @f arhobite communicationounit to bel5

not avai |l abl e gﬁ?@gﬁhe&f e C@lbSEquitty Bh' ShEBGRA! Tl Gor? thiNFHobll§ TBS

120 or 122 sends ] _
5 communication unit can be routed to the mobile communication unit. This is

achieved by utilising the distributed processing capability inherent in the
telepoint base station instead of using an additional switching unit coupled
to the PSTN. With distributed processing, existing telepoint base stations
are enhanced to provide two way calling capability to the mobile
10 communication units in a telepoint communication system. In addition, with
this invention no changes are required to mobile communication units to
provide the added capability of receiving calls to existing mobile
communication units in a telepoint communication system, hence, totally
avoiding the expensive and troublesome task of recalling existing mobile
15 communication units 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
coupling a switching unit to the PSTN, and without modifications to the
mobile communication units. In addition, as this invention does not rely on
20 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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registration information 132 of the nobile communication unit 125 or 130 to
the MMJ 115 as descri bed above, the MMJ 155 receives 405 the registration

i nformation 132 and stores 410 the registration information 132 20 in the
dat abase 117. When the PSTN 110 receives the inbound call 133 for the
nobi | e communi cation unit 125 and 130, they§STN 110 in the preferred

enbodi ment determnmi nes the inbound call 133 is for the nohi mmlmmllmr
unit 125 or 130, fromthe subscriber |D@Oggovided by t ﬂ Il
133. In response to the PSTN 110 receiving the inbound calt 25 133, fhe

PSTN 110 transnmits the i nbound call notification 135 to the MMJ 115. In thé
preferred enmbodi menAppaeatusbeoupded 46 la pablid isediched téRphonemetaesk T(PSTN%

the M 115, us 18" 19uRG et SEFNC Wa' 98 he ST REmiBlle d3Rirhlie@hioh Un
5 a telepoint communication system, the apparatus comprising:

at least one telepoint base station (TBS) coupled to the PSTN for
receiving registration information from the mobile communication unit; and

10 a controller coupled to the PSTN and the at least one TBS for
receiving the registration information from the at least one TBS and storing
the registration information therein, and

for receiving an inbound call notification from the PSTN in response to the
15 PSTN receiving the inbound call for the mobile communication unit, and

for communicating routing information to the PSTN in response to receiving

the inbound call notification, thereby enabling the PSTN to route the

inbound call to the at least one TBS and, thence to the mobile
20 communication unit.

2. | The apparatus of claim 1, wherein.the PSTN comprises a PSTN
supporting integrated system digital network (ISDN).

25 3. The apparatus in claim 2, wherein the PSTN comprises a PSTN
supporting intelligent network application service element (ASE).

4. The apparatus of claim 1, wherein the controller comprises a mobility
management system.

30
5. The apparatus of claim 1, wherein the at least one TBS is coupled to
the PSTN with at least one basic rate interface (BRI).

6. The apparatus of claim 1, wherein the controller is coupled to the
35 PSTN with a communication channel, wherein the communication channel
comprises at least one International Telecommunication Union (ITU,
formerly the Consultative Committee on International Telephone and
Telephone (CCITT)) signal system number 7 data link and at least one BRI.

REPLACEMENT SHEET




t he
130
t he
430
110

registration infaormati on 132 of the nobile comunication unit 125 or 30
In the database 117. When the MWU 115 does not successfully | ocate 425
registration information 132 in the database 117, the MMJ 115 transmts.
a comruni cation unit not regi stered nessage to the caller via the PSTN

However

. ., when the MMU 115 successf ul mJI ocat es 425 ttﬁmnﬁmg“mu“mw
information 132 in the database 117, the 115 transmts

routi ng message 140 to the PSTN 110, thereby enabling the P’STI\? 11‘0 f’o foute

the inbound ca 'lm t i{atg Oa&tp hﬁ@?%ﬁwﬁ%@gﬁggﬁ&fér and1 the at Ieast one

communi cat1 on

10

15

20

25

30

35

TBS are coupled via at least one X.25 data link.

8. The apparatus of claim 1, further comprising a concentrator, wherein
a plurality of telepoint base stations, the controller, and the PSTN are
coupled to the concentrator for transmitting the registration information to
the controller via the PSTN in response to receiving the registration
information from one of the plurality of telepoint base stations, and the
concentrator for communicating the routing information to the mobile
communication unit via the one of the plurality of telepoint base stations in
response to receiving the routing information from the PSTN.

9. A method for routing an inbound call to a mobile communication unit
in a mobile communication system comprising a communication network
coupled to a mobility management unit and at least one location, and
wherein the mobile communication unit is within communicable range of
the at least one location, wherein the method comprises the steps of:

a) transmitting registration information from the at least one location to
the mobility management unit in response to the at least one location
receiving the registration information from the mobile communication unit;

b) transmitting an inbound call notification from the communication
network to the mobility management unit in response to the communication
network receiving the inbound call; and

c) transmitting a call routing message from the mobility management
unit to the communication network in response to the mobility management
unit receiving the inbound call notification, thereby enabling the
communication network to route the inbound call to the at least one location
and, thence to the mobile communication unit.

10. The method of claim 9 wherein the registration information comprises
a personal identifier (PID) affiliated with the mobile communication unit ,
wherein step (a) comprises the step of transmitting the PID affiliated with the
mobile communication unit, to the at least one location.
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9 In accordance with the present invention, conventional features of a PSTN
may he utilised to conmunicate information on the PSTN bet—ween—&i-FBS—&nd a—-
MWU enabling the | ocation of a nobile comrunication unit teljﬁmdete

and subsequently an inbound call for the nobile 5 comunic HmrnlIUﬂ jl“l

be routed to the mobile comunication unityoThis is achiev
the distributed processing capability inherent in the tel epoint base

station inst ea(110f Wﬁéﬁﬁeﬁboﬁéﬂbhﬁrﬁ@hﬁéﬁbh%b% Iléaéf oﬁ@ll'&aﬁfbntfh ét@ﬁ gaf
Wth distributed rpces&G%ééems o tele e st IHons are enh ced

to provide two rises) at, statiq eW |n he mobile communication
unit is within communicable range of the at least one base station, and

wherein the mobile communication unit is registered with the at least one
5 base station.

12. A method for routing an inbound call to a mobile communication unit
in a telepoint communication system, wherein the telepoint communication
system comprises at least one base station and a mobility management unit
10 operably coupled to a public switched telephone network (PSTN), and
wherein the mobile communication unit is within communicable range of
the at least one base station, wherein the method comprises the steps of:

a) transmitting registration information from the at least one base station
15 to the mobility management unit in response to the at least one base station
receiving the registration information from the mobile communication unit;

b) transmitting an inbound call notification from the PSTN to the mobility
management unit in response to the PSTN receiving the inbound call for
20 the mobile communication unit; and

c) transmitting a call routing message from the mobility management
unit to the PSTN in response to the mobility management unit receiving the
inbound call notification, thereby enabling the PSTN to route the inbound

25 call to the at least one base station and, thence to the mobile
communication unit.

13. The method of claim 12 after step (a) comprises the step of storing
the registration information at the mobility management unit in response to
30 the mobility management unit receiving the registration information.

14. The method of claim 12 prior to step (b) comprises the step of
recognising the inbound call is for the mobile communication unit in
response to the PSTN receiving the inbound cali.

35
15. The method of claim 12 prior to step (c) comprises the step of
determining the registration information from the mobile communication unit
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10 comunication units in a tel epoint comuni cation system In addition,

with this invention no changes are required to nobile comunication uni-ts——-

to provide the added capability of receiving calls to existing no

comuni cation units in a tel epoint comunicati on system henmmu
* [

bile
avoi di ng the expensive and troubl esone taskgof recalling ex Iﬂﬁ“wmmm

comuni cation units fromthe field for nodifications at a.serfvice centre.
Hence, this inyertomd B QHedMDbAitYUnaKagment UMNTIF 2bsPENs o iRk fh'db(ﬂﬁgs' ng
an incomng call_ in a é@l erppl nt .COTT%I (ﬁ%;[yl an ai,ystﬁm wi t hout coupling
swi t chi ng uni t TYAGRMSEHT ReRIRG IR, INbeYaciqallAotligation,  he nobil e

comuni cation units. In addition, as this invention does not rely on 20

paging to locate the subscriber, an inbound call for a subscriber nay be
established within a substantially shorter, predictable period of tine.
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VWhat is clainmed is: [err] CLAIMS 1. - Apparatus coupled to a public

swi tched tel ephone network (PSTN) for routing an inbound call on the PSTN
to a nmobile comunication unit in 5 a telepoint comunication system the
apparatus conprising: at |east one tel epoint base station (TBS) coupled to
the PSTN for receiving registration inforggtion fromthe nobile

communi cation unit; and 10 a controller coupled to the PSTN and the

at | east one TBS 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 the
mobile communication units 125 and 130 with telepoint base station (TBS)
120 and 122 are maintained at a mobility management unit (MMU) 115.
10 When an inbound call for the mobile communication unit 125 or 130 is
received on the PSTN 110, the location of the mobile communication unit
125 or 130 is determined from the MMU 115 and provided to the PSTN
110, enabling the PSTN 110 to route the inbound call 133 to the mobile
communication unit 125 or 130 via the TBS 120 or 122 with which the
15 mobile communication unit is registered.

ET e e,
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receiving the registration infornatibn_fron1the at | east one TBS and
storing the registration information therein, and for receiving an i nbound

cal |

notification fromthe PSTN i.n response to the 15 PSTN receiving the

i nbound call for the nobile comrunication unit, and for comruni cating
routing information to the PSTN in response to receiving the inbound cal

notification,

t hereby enabling the PSTN to route the inbound call to the at

| east one TBS and, thence to the nobile 20 conmunication unit. 2. The
apparatus of claim 1, wherein the PSTN conprifses g PSTN

I ntegrated systemdigital network

(1S

supporting

DNp. £254 3N | The apparatus in claim
‘ .uoporting"intellﬂgent etwork ——
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4. The apparatus of claim 1, wherein the controller conprises a nobility
managenent system 30 5. The apparatus of claim1l, wherein the at | east
one TBS is coupled to the PSTN with at | east one basic rate interface
(BRI). 6. The apparatus of claim 1, wherein the controller is coupled to
the 35 PSTN with a conmuni cati on channel, wherein the conmunication
channel conprises at |east one International Tel ecomrunication Union (ITU,
fornmerly the Consultative Cormittee on International Tel ephone and

Tel ephone (CCITT)) signal system nunber 7 data |link and at | east one BRI
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7. The apparatus of claim 1, wherein the controller and the at |east one
TBS are coupled via at |east one X 25 data link. 5 8. The appar at us of
claim11, further conprising a concentrator, wherein a plurality of

t el epoi nt base stations, the controller, and the PSTN are coupled to the
concentrator for transmtting the registration information to the
controller via the PSTN in response to receiving the registration
information fromone of the plurality of telepoint base stations, and the
10 concentrat o the robile
comuni cation pnit via#he one of the plur®ity of tel epoinf base stations
in

335
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response to receiving .the routing information fromthe PSTN. 9. A et hod
for routing an inbound call to a nobile comunication unit 15 in a nobile
conmuni cation system conprising a comruni cati on network coupled to a
mobi | ity managenent unit and at |east one location, and wherein the nobile
communi cation unit is within comuni cable range of the at |east one

| ocati on, wherein the nethod conprises the steps of: 20 a) transmtting
registration information fromthe at |east one |ocation to the nobility
managenment unit in response to the at |east one |ocation rece|V|ng t he

regi stration inf fromthe nmobile )
all notificatioffromthe co i catijon 25
managenent PN T response to tthe co ni cati on

transmtting a

network to the jnobility
network receivijng the inbound call; ap_dge
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c) transn1tt|ng a call routlng nessage fron1the nmobi ity managenent unit
to thé comunication network in response to the mobility managenent 30
unit “receiving the inbound call notification, thereby enabling the

conmmuni cati on network to route the inbound call to the at |east one

| ocati on and, thence to the nobile comunication unit. 10. The nethod of
claim9 wherein the registration information conprises 35 a personal

i dentifier (PID affiliated with the nobile comunication unit, wherein

) ay~conprises the step of transmitting the PID affiliated with the
fobiTe communication unit, to the at |east one |ocation. REPLACEMENT SHEET
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12 , . [err] 11. The nmethod of claim9 wherein the at |east
one location in step (a) conprises at | east one base station, wherein the
nobi | e communi cation unit is within comruni cable range of the at |east one
base station, and wherein the nobile comunication unit is registered with
the at |least one 5 base station. 12. A nethod for routing an inbound cal
to a nobile conmunication unit in a tel epoint comrunication system wherein
t he tel epoint communi cation system conprises at |east one base station and

a nobility managenent unit 10 operably coupled to a public swtched

telephone network (PSTN. aidrrr 5 oF 4
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wherein the nobile comunication unit is within conmuni cabl e range of the
at. 1 east one base station, wherein the method conprises the steps of: a)
transmitting registration information fromthe at | east one base station 15
to the nobility managenent unit in response to the at | east one base
station receiving the registration information fromthe nobile

communi cation unit; b) transmtting an inbound call notification fromthe
PSTN to the nobility managenment unit in response to the PSTN receiving the
i nbound call for 20 the nobile comunication unit; and c¢) transmtting a
call routing nessage fromthe Tﬁ%&ﬁizlggggggk nt unit to the PSTN in
response to the nobility manage =vi ng the inbound cal
notification, thereby enabling the PSTN to route the inbound 25 <call to
the at | east one base station and, thence to the nobile

1 1
046
:)0032
826 | 9
Z2 A2 2 ™
055
ELZ
-
a2
0<0
TO0 50
* wzh
@ 220
D
o Q2 D oy
o S Z 9y
Rouws
z ® 1 5E23
59 Sy
EE 204°
Z
EE Yoz ER
62 W5 T opl FS<
GZ0 R%E 52
wZ - o3 o< ™
Qo 2 L :
tial o ©
Gz 9 L
Z 0 ®
33
< z
= wd
A ak o
[ONON o o
§5§:z ©
432°
oS
a5
@ 3
A
Ve
O
(o]
Z
0z |
wEQ <
11 S
OFES 9 S 9 —
Wwaooc )
5O Q
w Y o
s z
REPLACEMENT SHEET
.30 NOV 1995




commyni cation unit. 13. The nethod of claim 12 after step (a) conprises

t he step of storing the registration infornmation at the mobility management
unit in response to 30 the nobility managenent unit receiving the
registration information. 14. The method of claim 12 prior to step (b)
conprises the step of recognising the inbound call is for the nobile
comuni cation unit in response to the PSTN receiving the inbound call. 35
15. The nethod of claim 12 pri-or to step (c) conprises the step of
determning the registration information fromthe nobile comunication unit
REPLACEMENT SHEET [err]
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Is stored at the nmobility nmanagenment unit in response to the nobility
managegent unit receiving the inbound call notification. [err]

14

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

ol

5 Abstract of the Disclosure

] A telepoint communi¢ation system 100 where the affiliation of the
mobile communication units 125 and 130 with telepoint base station (TBS)
120 and 122 are maintained at a mobility management unit (MMU) 115.
.10 When an inbound call for the mobile communication unit 125 or 130 is
received on the PSTN 110, the location of the mobile communication unit
125 or 130 is determined from the MMU 115 and provided to the PSTN
110, enabling the PSTN 110 to route the inbound call 133 to the mobile
communication unit 125 or 130 via the TBS 120 or 122 with which the
15. mobile communication unit is registered. ' ' '

Fig. 1
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