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Field of the Inventidn

5
The invention relates in general to telepoint communication systems,
and in particular to a method and apparatus for determining adjacent
telepoint base stations for call hand off in a telepoint communication system.
10 . Background of the Invention

. Telepoint communication systems that provide mobile communication
to telepoint subscribers are well known in the art. In such systems, a call
may be established by a telepoint subscriber when a subscriber is within

15 communication range of a telepoint base station (TBS). However, a
disadvantage of this communication system is, once a call is established via
the TBS, the telepoint subscriber is restricted to remain within the
communication range of the TBS for the duration of the call. Recently,
telepoint communication systems that support call hand off have been

20 introduced. With call hand off, a telepoint subscriber can roam out of the
communication range of one TBS into the communication range of another
TBS during a call, thus providing telepoint subscribers with greater mobility
when engaged in a call. A method of call hand off is disclosed in an
application to the USPTO by the same assignee, serial no. 08/306093, titled

25 “Method and apparatus for. providing call hand off in a telepoint
communication system”, applicant docket no. CM00368Y-Sharp, and is
incorporated by reference.

For a telepoint communication system to support call hand off, each
TBS in a telepoint communication system has to maintain a database of site

30 identifiers of adjacent TBSs, commonly referred to as configuration
_information. Using the configuration information in the database a TBS can
route a call to an adjacent TBS while the call is in progress, thereby allowing
a telepoint subscriber to roam out of the communication range of a TBS and
into the communication range of an adjacent TBS. Determining the

35 configuration information to be stored in the database of a TBS
conventionally requires manually determ-ining the adjacent TBSs. The
manual process of determining the configuration information for a TBS may
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: communication system. Further, the configuration information may need to
be updated when changes are made to a telepoint communication system,
10 such as, when the telepoint communication system expands and TBSs are
added, or when TBSs are removed for maintenance.

Hence, a need exists for an economical and quick method for
detei'mining adjacent TBSs in a telepoint communication system enabling
each TBS to be configured to support call hand off. In addition, it is

15 preferable that the method include maintaining the configuration information
current to reflect changes in the telepoint communication system. |

Summary of the Invention

20 In carrying out the objects of the present invention in one form, there
is provided a method for determining adjacent communication sites for call
hand off in a mobile communication system having a plurality of
communication sites, the method comprising the steps of:

a) periodically transmitting by the plurality of communication sites

25 a corresponding plurality of site identifiers (SIDs);

b) receiving some of the plurality of SIDs by a mobile
communication unit from a plurality of adjacent communication sites of the
plurality of communication sites; and '

c) when registering the mobile communication unit with one of the

30 plurality of adjacent communication sites of the plurality of communication
sites, transmitting by the mobile communication unit the some of the plurality
of SIDs to the one of the plurality of adjacent communication sites of the
plurality of communication sites, and storing the some of the plurality of SIDs
at the one of the plurality of adjacent communication sites of the plurality of

35 communication sites, thereby enabling the one of the plurality of adjacent
communication sites of the plurality of communication sites to hand off a call
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In 'carrying out the objects of the present invention in another form,
5 there is provided a mobile communication unit in a mobile communication
system having a plurality of communication sites, the mobile communication
unit comprising:
a) a transceiver for communicating with a plurality of adjacent
communication sites of the plurality of communication sites, wherein each of
10 the plurality of communication sites periodically transmits a corresponding
plurality of site identifiers (SIDs) for reception'by the transceiver;
b) an active site database for storing at least one SID of the
plurality of SIDs; and
c) a controller coupled to the transceiver and the active site
15 database for storing the plurality of SIDs received by the transceiver in the
active site database, and for registering with one of the plurality of adjacent
communication sites of the plurality of communication sites, and the
controller for transmitting each SID in the active site database to the one of
the adjacent communication sites of the plurality of communication sites.
20
Brief Description of the Drawings

FIG. 1 illustrates a telepoint communication system in accordance
with a preferred embodiment of the present invention.
25
FIG. 2 illustrates a block diagram of the mobile communication unit in
the telepoint communication system in FIG. 1 in accordance with the
preferred embodiment of the present invention.

30 FIG. 3 illustrates a flow chart detailing the operation of the mobile
communication unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

Detailed Description of the Invention
35

A telepoint communication system typically comprises a plurality of
communication sites numbering four to five thousand. FIG. 1 illustrates a
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sites comprising telepoint base stations (TBSs) 110,115,120 and 125. It is
understood that, while a typical telepoint communication system comprises
a plurality of telepoint base stations, the adjacent telepoint base stations
shown in FIG. 1 110,115,120 and 125 illustrate some of the plurality of
telepoint base stations. In a preferred embodiment of the present invention
the mobile communication unit (MCU) 170 and the telepoint base stations
(TBSs) 110, 115,120 and 125 are similar to the telepoint communication unit
Silverlink 2000 personal telephone, and telepoint base stations model
S35XGB1200BP or S35XGB1400BP or S35XGB1600BP manufactured by
Motorola Inc. The TBSs 110,115,120 and 125 are coupled to the PSTN 105
via communication links 130, 135,140 and 145 respectively, that may
comprise one or more basic rate interfaces (BRIs) as defined by the ISDN
specifications. Each of the TBSs 110, 115, 120 and 125 periodically
transmits a beacon which includes a predetermined site identifier (SID),
which uniquely identifies each of the TBS 110, 115 120 or 125 in the
telepoint communication system 100. The transmission of the beacon and
the SID are described in the common air interface (CAl) release two of the
European Telecommunication Standards Institute (ETSI) specification ETS
300-131 in June 1993, and is included herein by reference. The area
circumscribed by the circles 150, 155,160 and 165 represent the area of
communication coverage around the TBSs 110, 115, 120 and 125
respectively. The area of communication coverage of a TBS, for example the
TBS 110, is the area 150 around the TBS 110 within which the MCU 170
can reliably receive the periodic transmissions of the SID from the TBS 110.
The TBSs 110,115,120 and 125 are located adjacent to one another
producing areas of overlapping communication coverage of the TBSs
110,115,120 and 125. Areas A through area | represent areas of
overlapping communication coverage of two or more TBSs. For example,
area F represents the area of overlapping communication coverage of TBSs
120 and 125, such that, when the MCU 170 is in area F, the MCU 170 can
receive the periodic SID transmissions from the TBSs 120 and 125.
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an area of overlapping communication coverage of three TBSs, 110, 115
and 120, while area E represents an area of overlapping communication
10 coverage of four TBSs, 110, 115,120 and 125. For a TBS 110, 115,120 or
125, the area of communication coverage may extend to a distance of 100
meters from the TBS. It should be noted that while FIG. 1 shows a simplified
representation of the area of communication coverage of a TBS as a circle,
the actual area of communication coverage of a TBS is dependent on
16 various factors, such as, the topography of the coverage area, the height off
the TBS, frequency of the radio wave transmitted by the TBS and the power

of the transmitter in the TBS.
FIG. 2 illustrates a block diagram of the mobile communication unit
170 comprising a controller 220, a transceiver 210 and an active site
20 _database 215. The transceiver 210, coupled to an antenna, supports radio
communication links with the TBSs 110,115,120 and 125 when the MCU
170 is within the area of communication coverage of the TBSs 110,115,120
and 125 as described above. The transceiver 210, like the TBSs
110,115,120 and 125 operate on predetermined radio channels of the
25 telepoint communication system 100, and monitors the predetermined radio
~ channels to detect transmissions of SIDs from the TBSs 110,115,120 and
125. The controller 220 is operably coupled to the transceiver 210 and the
active site database, and comprises a microcontroller such as the Motorola
HC11. The controller 220 further comprises a registration- routine 220 and
30 site identifier (SID) time out timers 225. The registration routine 220 is for
registering the MCU 170 with one of the plurality of adjacent TBSs 110,
115,120 and 125 of the telecommunication system 100. In one embodiment
of the present invention the registration routine 220 is a software program
stored in the controller 205 which contains the procedures necessary for the
35 MCU 170 to register with one of the TBSs 110,115,120 or 125. The SID time
out timers 225 is a plurality of timers that may be implemented in hardware
and/or software of the controller 205, wherein a SID time out timer 225 has a
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active site database 215. The SID time out timers 225 ensure that each of
the SIDs stored in the active site database 215 is received regularly within
the predetermined time out interval by the transceiver 210. When an SID

5 time out timer 225 expires, an indication is provided to the controller 220 that
an SID stored in the active site database 215 has not been received by the
transceiver 210 within the predetermined time out interval, and
consequently the SID stored in the active site database 215 is removed from
the active site database 215.

10 Hence, a mobile communication unit in a telepoint communication
system can continuously monitor the reception of SIDs as the mobile
communication unit travels in the telepoint communication system, store
only the SIDs which the mobile communication unit receives regularly such
that when the mobile communication unit registers with a telepoint base

15 station, the mobile communication unit provides the stored SIDs to the
telepoint base station. Advantageously, the present invention does not use
nor rely upon any manual process, thus overcoming the difficulties
associated with manually determining and configuring the telepoint base
stations with SIDs of adjacent telepoint base stations.

20 FIG. 3 illustrates a flowchart detailing the operation of the MCU 170
that begins with determining reception’ 305 of SIDs from the TBSs
110,115,120 and 125. Depending on the location of the MCU 170 in the
area of communication coverage of the TBSs 110, 115,120 and 125, the
MCU can receive from one to four SIDs. For example, when the MCU 170 is

25 within the area of communication coverage 160 of the TBS 120 away from
area F and |, the MCU 170 receives an SID from the TBS 120. Alternatively,
when the MCU 170 is in area E, the MCU 170 receives four SIDs from each
of the TBSs 110,115,120 and 125. When an SID is not received 305, the
SID time out timers 225 of SIDs currently stored in the active site database

30- 215 are checked for expiry 335, and SIDs having a time out timer 225 that
has expired 335 are removed 340 from the active site database 215 while
SIDs having a time out timer 225 that has not expired 335 are left in the
active site database 215, and having updated the time out timers 225 the
process returns to awaiting receipt 305 of an SID. When an SID which is not

35 stored 310 in the active site database 215 is received 305, the received SID
is stored 315 in the active site database 215, and an SID time out timer 225
is started 315 for the received SID. However, when the received SID had
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receipt 305 of an SID when the determination is not to register 320.
As a mobile communication unit travels in a telepoint communication
10 system, the present invention advantageously provides configuration
information to each telepoint base station in the telepoint communication
system with which the mobile communication unit registers. This process
can very quickly configure the telepoint base stations in a telepoint
communication system, especially when several hundred or even several
15 thousand mobile communication units are operating on a typical telepoint
communication system. To further improve the rate at which configuration
information is disseminated among- telepoint base stations, telepoint base
stations may communicate with adjacent telepoint base stations and
exchange site identifiers, thereby providing configuration information to
20 telepoint base stations without a mobile communication unit registering with

the telepoint base stations.

SiDs are continuously transmitted by TBSs in a telepoint
communication system, and as a result, the SIDs received and stored in a
mobile communication unit traveling in the telepoint communication system,

25 and the TBS with which the mobile communication unit is registered,
continuously change. These changes cause continuous communication of
configuration information updates to telepoint base stations from the mobile
communication units and between telepoint base stations, and the
continuos updating allows any changes in the 'telepoint communication

30 system to be very quickly reflected in the configuration information in the
telepoint base stations. Hence, when TBSs are removed from the telepoint
communication system for maintenance or repair, or when new TBSs are
added, the configuration information in the TBSs are automatically updated.
Thus, the present invention advantageously maintains configuration

35 information current in a telepoint communication system.

In accordance with the present invention, a mobile communication
unit can be utilised to provide configuration information comprising SIDs of
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from adjacent TBSs and maintaining an active site database of the site
identifiers that are received regularly when the mobile communication unit is
moving in the area of communication coverage of the adjacent TBSs; and
transmitting the site identifiers stored in the active site database by the
mobile communication unit to an adjacent TBS when the mobile
communication unit registers with the adjacent TBS, thereby enabling the
adjacent TBS to hand off a call to another adjacent TBS.

Hence, the method and apparatus of the present invention provides
an economical and quick method for' determining adjacent telepoint base
stations in a telepoint communication system enabling telepoint base
stations to be configured to support call hand off by having mobile
communication units communicate configuration information to telepoint
base stations as mobile communication units travel in the area of
communication coverage of a telepoint communication system. In addition,
as the communication of configuration information is continuos, the present
invention maintains the configuration information current to reflect changes
in the t'elepoint communication system. |

What is claimed is:
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a corresponding plurality of site identifiers (SIDs);
b) receiving some of the plurality of SIDs by a mobile
communication unit from a plurality of adjacent communication sites of the
10  plurality of communication sites; and
c) when registering the mobile communication unit with one of the
plurality of adjacent communication sites of the plurality of communication
sites, transmitting by the mobile communication unit the some of the plurality
of SIDs to the one of the plurality of adjacent communication sites of the
15 plurality of communication sites, and storing the some of the plurality of SIDs
at the one of the plurality of adjacent communication sites of the plurality of
communication sites, thereby enabling the one of the plurality of adjacent
communication sites of the plurality of communication sites to hand off a call
to another one of the plurality of adjacent communication sites of the
20 plurality of communication sites.

2. The method of claim 1 wherein step (b) comprises the step of

monitoring predetermined communication channels of the telepoint

communication system by the mobile communication unit to receive the

25 some of the plurality of SiDs from the plurality of adjacent communication
~ sites of the plurality of communication sites.

3. The method of claim 1 comprising after step (b) the step of storing
each SID of the some of the plurality of SIDs in reSponse to determining the

30 each SID of the some of the plurality of SIDs is not currently stored in the
mobile communication unit.

4, The method of claim 3 wherein the step of storing each SID of the
_ some of the plurality of SIDs comprises the steps of:
- 35 ‘ storing each SID of the plurality of SIDs in the mobile communication
unit;
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10 currently stored in the mobile communication unit.

6. A method in a mobile communication unit for determining adjacent
communication sites for call hand off in a mobile communication system
having a plurality of communication sites, the method comprising the steps
15 of:
a) registering with one of a plurality of adjacent communication
sites of the plurality of communication sites; and
b) transmitting a plurality of (SIDs) received from the plurality of
adjacent communication sites to the one of the plurality of adjacent
20 communication sites, thereby enabling a call in progress via the one of the
plurality of adjacent communication sites of the plurality of communication
sites to be handed off to another one of the plurality of adjacent
communication sites of the plurality of communication sites.

25 7. The method of claim 6 prior to step (a) comprises the steps of
receiving the plurality of SIDs from the corresponding plurality of adjacent
communication sites of the plurality of communication sites; and storing the
plurality of SIDs.

30 8. The method of claim 7 of receiving the plurality of SIDs (a) further
comprises the step of monitoring predetermined communication channels of
the telepoint communication system to receive the plurality of SIDs from the
plurality of adjacent communication sites of the plurality of communication
sites.

35
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comprises the step of determining each SID of the plurality of SIDs is not
currently stored.

5 10 The method of claim 7 of storing the plurality of SIDs comprising the
steps of:
setting a time out for each SID of the plurality of SIDs when storing
each SID of the plurality of SIDs; and
removing each SID of the plurality of SIDs from storage when the
10 corresponding time out expires.

11.  The method of claim 7 after receiving the plurality of SIDs from the
corresponding plurality of adjacent communication sites of the plurality of
communication sites comprises the step of re-setting a corresponding time

15 out for each SID of the plurality of SIDs in response to determining the each -
SID of the plurality of SIDs is currently stored. -

12. A mobile communication unit in a mobile communication system
having a plurality of communication sites, the mobile communication unit
20 . comprising:

a) a transceiver for communicating with a plurality of adjacent
communication sites of the plurality of communication sites, wherein each of
the plurality of communication sites periodically transmits a corresponding
plurality of site identifiers (SIDs) for reception by the transceiver;

25 b) an active site database for storing at least one SID of the
plurality of SIDs; and

c) a controller coupled to the transceiver and the active site

~ database for storing the plurality of SIDs received by the transceiver in the -
active site database, and for
30 registering with one of the plurality of adjacent communication sites of the
plurality of communication sites, and the controlier for
transmitting each SID in the active site database to the one of the adjacent
communication sites of the plurality of communication sites.

35 13. The mobile communication unit of claim 12 wherein the controller
comprises:

Thls Sheet -Has Been Replaced




cormuhi cati € TBSs, 115, 120 and 125, area B 5

represents an area I ng comuni cati on cover age gEthree=fBSs—— 1
120, 125 and m‘\m mmmﬁsents an area of overl appi nd| TESHEEHASBEEN
cover age of t - 10 and 115, and sinilarly afea D REPLASERts I
an area of overl app| ng comuni cati on coverage of three TBS G s NI
and 120, while area. represents an area off2over!| appi ng com*runCM@O@lelO

coverage of four TBSs, 110, 115,120 and 125. For a TBS 110, 115,120 or

reters from the TeSY qOEtatcth T RESr{HeRly R fBpe FobyBlficgton i
sinmplified withe thes eneaof dheoadjacentreammunigatiomisiiesi oh the velusality 0of a

TBS as a circl %ommunlctahSn%ﬁBEaén@r ea of communication coverage of a TBS is
dependent on 15 var] ous factor %gvsuch as, the topography of the cover age

area, the height of fime out imer# ing- & predriprmainedrime gyt dnterval for aaswing ed
by the TBS gnd gdth @ﬂw pIuraIItnyf SIDIS $tore$ IR thee active shte ddidbase is received

170 compri si ng 2o0ERy it e JHeARPninell B pUOnGEELPY 1o caRsElpr ansh
dat abase 215. The mdlaamguwmn 2he, ot the pduratity ah SiDsestared dnuphe racliveasiteo
comuni cati on |4 i4Eads i nbf' feddivsd by thdUrarscdivdidwitiiin thBSPrebiBforitéd time
interval, thereby causing the one of the plurality of SIDs to be removed from

10 the active site database.
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170 is within the area of connunlcatlon coverage of the TBSs 110, 115, 120
and 125 as descri bed above. The transceiver 210, like the
110, 115, 120 and 125 operate on predeterm ned radi.o channel
t el epoi nt comuni cati on system 100, and nonitors the pred ermrﬂh?hkﬁﬁQ)
channels to detect transm ssions of SIDs fromthe TBSs 110;T15; and
125. The controller 220 is operably coupled#3 the transceiver MOG4HIY he
active site database, and conprises a microcontroller such as the Mtorola

HC1 1. The control IQ;KAMQJ ?wﬁﬁﬁpﬁmﬂﬁ-l}%@ﬁgg [5%'5?{”'& [?ﬂg(%égi.uﬂo and

T61S SHEED HIAS BEEN. {
|

30 site identifier out tine 220
is for regi s€ IGATION SIESIN A MRBILE GOM NIQBATQN SiYSIEMcent
TBSs 110, 115, 120 and 125 of the tel econmunication system 100. In one
enbodi ment of the present invention stration routine 220 is a
sof tware program stored in t %mpﬁ{ﬁeelﬁlsg Ulthi ch contains the
procedures bBecessary for the 35 MCU 170 to register with one of the TBSs

L1015, 120 or 25 Tl Byl 165 Borgfth SgBe Bl A Bl
control | er 205 stamrn%u(ﬁ BS9) D10;145, 620 andek25 athichsperiodically transmit site
identifiers (SIDs), where TBSs 110,115,120 and 125 have areas of
communication coverage 150, 1565, 160 and 165 respectively, and where
10 areas A through | represent areas of overlapping communication coverage.
The mobile communication unit 170 continuously monitors for receipt of the
SiDs. Dependent upon location, the mobile communication unit stores the
SIDs which are received regularly in an active site database 215. When the
mobile communication unit 170 registers with one of the adjacent telepoint
15 base stations 110,115,120 and 125, the mobile communication unit 170
transmits the SIDs in the active site database to the one of the adjacent
telepoint base stations 110,115,120 and 125.
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6 predeternined tinme out interval and is set when an SIDis stored in
t he active site database 215. The SID tinme out tiners 225 ensure that
each of the SIDs stored in the active site database 215 is received
regularly within the predetermned tine out interval by the -
transceiver 210. Wien an SID 5 tine out tinmer 2257expires, an indication
is provided to the controller 220 that an SID stored in the active
site database 215 has not been recéﬂvgﬁrﬂycﬁh@ transcei ver 210 within
the predetermned tinme out interval, jand consequently the SID stored
in the active site database 215 is ré@nved from - the active site

dat abase 215. 10 Hence, a nob{le conmunication unit in a tel epoint

conmuni cat‘i on
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systém can continuously nonitor the reception of SIDs as the nobile
comuni cation unit travels in the tel epoint comunication system store
only the SIDs which the nobile comunication unit receives regularly such
t hat when the nobile comunication unit registers with a telepoint base 1%
station, the nobile comunication unit provides the stored SIDs to the %

t el epoi nt base station. Advantageously, the present invention-does not us
nor rely upon any nanual process, thus overconming the difficulties )
associated wth manual ly determ ning_and._c gguri ng the tel epoi nt base
stations with SIDs of adjacent tel é%&rgﬁt zbﬁge stations. 20 FIG 3
illustrates a flowhart detailing the operation of the MCU 170 t hat
begins with determ ning reception 305 of SIDs fromthe

110, 115, 120 and 125. Depending on the | ocation of the 170 i p/the

area of comuni cation &996!’ age of the TB?%OHO, 115,120 ant\ 128, the

MCU can receive fromonegxto four SIDs. F exanpl e, when theyMCU 170 is 25
wi t hin the arearof—ecomunicatron—cove NGO—6 re—F8S 120jaway from
area F and I, the MCU 17Q) recei ves an 120. Al ternatively,
when the MCU 170 is {mmarea £)the MCU r SID§ from each

of the TBSs 110} 115, o /Ema#95. \Wen 4 redei ved| 305, the
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SIDtime out timers 225 of SIDs currently stored in the active site

dat abase 30 215 are checked for expiry 335, and SIDs having a tine out
timer 225-that has expired 335 are renoved 340 framthe active site
dat abase 215 while SIDs having a tine out tinmer 225 that has not
expired 335 are left in the active site database 215,  and having -
updated the tine out tinmers 225 the process returns to amaltlng
recei pt 305 of an SID. Wen an S| Bpwitchh by 3ot 35 stored 310 in the
active site database 215 is received 305, the received SID is stored
315 in the active site database 215, and an SIDttlrrer 225 is-
started 315 for the received SID. However, when the—+eeetfved SID had

708
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NO IDENTIFIER
o
/,?3
RE-SET TIME OUT FOR
33§ YES SITE (DENTIFIER
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been pfeviously stored 310 in the active site-database 215, the time out
timer of the SIDis re-set 330. Subsequent t ' :

and starting an SID tinme out tinmer 225 f
made’ whether to register 325 with the T
the 5 determnationis to register, all th
dat abase 215 are transmitted to the THS during the regi st‘BMOIm4ar\ﬂ

the process returns to awai ting receipt 305 of an SID. Sinmilarly, the

process returns to

determnation is notaM?gHrdcpAq%ﬁﬁ%A?bS%R%E%ﬁéﬁ%%Jmm cation
unit travels in aCQMMH(Nlﬁg« TIQNRITESEIN 8rMOBILE COMMUNIGAPON SNSTEMent i on
advant ageously provi des configuration i nformati on to each tel epoint
base station in the tel epoint com‘ru‘y.#& stemw th which the

mobi | e conmmuni cation unit registers cil?rﬁ'ﬁ’éggo can very quickly
configure tBe tel epoint base stations in a teI epoi nt . communi cation

system especially Nn 5 ' 1y dlhe ar e exer r]h?!mc san nobi | e
comruni cati on units e ?4 n ? MYTNT L8t i on
system To fur @mek in pariewar Ho aamethaed \aﬁdzlapperatuguiogtdemrmmmguadjaceat i on
I's di ssem nat eqgaFBig bhss SRitldMs 1BRESI RhAY 'of IR a fefdpdit dYmMaRfation system.

10 Background of the Invention

Telepoint communication systems that provide mobile communication
to telepoint subscribers are well known in the art. In such systems, a call
may be established by a telepoint subscriber when a subscriber is within

15 communication range of a telepoint base station (TBS). However, a
disadvantage of this communication system is, once a call is established via
the TBS, the telepoint subscriber is restricted to remain within the
communication range of the TBS for the duration of the call. Recently,
telepoint communication systems that support call hand off have been

20 introduced. With call hand off, a telepoint subscriber can roam out of the
communication range of one TBS into the communication range of another
TBS during a call, thus providing telepoint subscribers with greater mobility
when engaged in a call. A method of call hand off is disclosed in an
application to the USPTO by the same assignee, serial no. 08/306093, titied

25 “Method and apparatus for providing call hand off in a telepoint

' communication system”, applicant docket no. CM00368Y-Sharp, and is
incorporated by reference. _ '

For a telepoint communication system to support call hand off, each
TBS in a telepoint communication system has to maintain a database of site

30 identifiers of adjacent TBSs, commonly referred to as configuration
_information. Using the con‘ﬁgu'ration information in the database a TBS can
“route a call to an adjacent TBS while the call is in progress, thereby allowing

a telepoint subscriber to roam out of the communication range of a TBS and
into the communication range of an adjacent TBS. Determining the

35 configuration information to be stored in the database of a TBS
conventionally requires manually determining the adjacent TBSs. The
manual process of determining the configuration information for a TBS may



st ations may communi cate with adjacent tel epoint base statlons and
exchange site identifiers, thereby providing confi guea '
20 telepoint base stations w thout a nobile conmu

W th - the tel epoint base stations.
transmtted by TBSs in a tel epoint conmuni cat i maseysm
result, the SIDs received and stored in a 2 nobi

traveling in the tel epoint comunication system 25 and the TS W t h whi ch
th bi | t t ti
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conti nuos updatT n OWS 0|n commin
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Information curd,iihuhidafloh SYERM.EuRRETTIRL C3hkiglratibh!iRfBrmation may need to
be updated when changes are made to a telepoint communication system,
10 such as, when the telepoint communication system expands and TBSs are

added, or when TBSs are removed for maintenance.

Hence, a need exists for an economical and quick method for
determining adjacent TBSs in a telepoint communication system enabling
each TBS to be configured to support call hand off. In addition, it is

15 preferable that the method include maintaining the configuration information
- current to reflect changes in the telepoint communication system.

Summary of the Invention

20 In carrying out the objects of the present invention in one form, there
is provided a method for determining adjacent communication sites for call
hand off in a mobile communication system having a plurality of
communication sites, the method comprising the steps of:

a) periodically transmitting by the plurality of communication sites

25 a corresponding plurality of site identifiers (SIDs);

b) receiving some of the plurality of SIDs by a mobile
communication unit from a plurality of adjacent communication sites of the
plurality of communication sites; and 7

c) when registering the mobile communication unit with one of the

30 plurality of adjacent communication sites of the plurality of communication

.sites, transmitting by the mobile communication unit the some of the plurality
of SIDs to the one of the plurality of adjacent communication sites of the
‘plurality of communication sites, and storing the some of the plurality of SIDs
at the one of the plurality of adjacent communication sites of the plurality of

35 communication sites, thereby enabling the one of the plurality of adjacent
communication sites of the plurality of communication sites to hand off a call



In accordance with the present invention, a nobile communication
can be utilised to provide configuration information conprising SlDs of

8 adj acent TBSs, to TBSs in a tel epoint comunicati
achi eved by the nobile comuni cation unit continuously rec
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plurality of communication sites.

In carrying out the objects of the present invention in another form,
there is provided a mobile communication unit in a mobile communication
system having a plurality of communication sites, the mobile communication
unit comprising:

a) a transceiver for communicating with a plurality of adjacent
communication sites of the plurality of communication sites, wherein each of
the plurality of communication sites periodically transmits a corresponding
plurality of site identifiers (SIDs) for reception by the transceiver;

b) an active site database for storing at least one SID of the
plurality of SIDs; and

c) a controller coupled to the transceiver and the active site
database for storing the plurality of SIDs received by the transceiver in the
active site database, and for registering with one of the plurality of adjacent
communication sites of the plurality of communication sites, and the
controller for transmitting each SID in the active site database to the one of
the adjacent communication sites of the plurality of communication sites.

Brief Description of the Drawings

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

FIG. 2 illustrates a block diagram of the mobile communication unit in
the telepoint communication system in FIG. 1 in accordance with the
preferred embodiment of the present invention.

FIG. 3 illustrates a flow chart detailing the operation of the mobile
communication unit in the telepoint communication system in FIG. 1 in
accordance with the preferred embodiment of the present invention.

Detailed Description of the Invention

A telepoint communication system typically comprises a plurality of
communication sites numbering four to five thousand. FIG. 1 illustrates a



nobi | e communi cation unit to an adj acent TBS when the nobile
communi cation unit registers with the adjacent TBS, ther ghy—egabling ]
adj acent TBS to hand off a call to another adjacent TBS.
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stations in a tel epoint comuni cati on system enabling tel"cpeFrt—base
stations to be configured to support call hand off by having nobile
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changes. 1 00 BOMENIEgs: B dimcaeHoFoepbpam Network (PSTN)y1g5, taat
clained is:5 preferably supports Integrated System Digital Network (ISDN), the mobile
communication unit (MCU) 170 and a plurality of adjacent communication

sites comprising telepoint base stations (TBSs) 110,115,120 and 125. It is
understood that, while a typical telepoint communication system comprises

a plurality of télepoint base stations, the adjacent telepoint base stations

10 shown in FIG. 1 110,115,120 and 125 illustrate some of the plurality of
telepoint base stations. In a preferred embodiment of the present invention

the mobile communication unit (MCU) 170 and the telepoint base stations
(TBSs) 110, 115,120 and 125 are similar to the telepoint communication unit
Silverlink 2000 'personal telephone, and telepoint base stations model

15 S35XGB1200BP or S35XGB1400BP or S35XGB1600BP manufactured by
Motorola Inc. The TBSs 110,115,120 and 125 are coupled to the PSTN 105

via communication links 130, 135,140 and 145 respectively, that may
comprise one or more basic rate interfaces (BRIs) as defined by the ISDN
specifications. Each of the TBSs 110, 115, 120 and 125 periodically

20 transmits a beacon which includes a predetermined site identifier (SID),
which uniquely identifies each of the TBS 110, 115 120 or 125 in the
telepoint communication system 100. The transmission of the beacon and

the SID are described in the common air interface (CAl) release two of the
European Telecommunication Standards Institute (ETSI) specification ETS

25 300-131 in June 1993, and is included herein by reference. The area
circumscribed by the circles 150, 155,160 and 165 represent the area of
communication coverage around the TBSs 110, 115, 120 and 125
respectively. The area of communication coverage of a TBS, for example the

TBS 110, is the area 150 around the TBS 110 within which the MCU 170

30 can reliably receive the periodic transmissions of the SID from the TBS 110.
The TBSs 110,115,120 and 125 are located adjacent to one another
producing areas of overlapping communication coverage of the TBSs
110,115,120 and 125. Areas A through area | represent areas of
overlapping communication coverage of two or more TBSs. For example,

35 area F represents the area of overlapping communication coverage of TBSs
120 and 125, such that, when the MCU 170 is in area F, the MCU 170 can
receive the periodic SID transmissions from the TBSs 120 and 125.

18
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1. A method for determ ning adjacent conmunication sites for

off in a nobile comrunication systen1haV|n
5 sites, the nethod conprising the steps

plurality of site identifiers (SIDs);

ity of adjacent conmunication sites of the 10 plurality of

lfarw tar{ceigﬁ eG'S* apﬂel recp)reser\{’}’n aGrréaréegf' 3\5eer p%wgt rt1:gmnrnl'?umca’non
coverage of two TBSs, 125 and 110, 110 and 115, and, 115 and 120,
respectively. In addition, area A represents an area of overlapping

~communication coverage of three TBSs, 115, 120 and 125, area B

represents an area of overlapping communication coverage of three TBSs,
120, 125 and 110, area C represents an area of overlapping communication
coverage of three TBSs, 125, 110 and 115, and similarly area D represents
an area of overlapping communication coverage of three TBSs, 110, 115
and 120, while area. E represents an area of overlapping communication
coverage of four TBSs, 110, 115,120 and 125. For a TBS 110, 115,120 or
125, the area of communication coverage may extend to a distance of 100
meters from the TBS. It should be noted that while FIG. 1 shows a simplified
representation of the area of communication coverage of a TBS as a circle,
the actual area of communication coverage of a TBS is dependent on
various factors, such as, the topography of the coverage area, the height off
the TBS, frequency of the radio wave transmitted by the TBS and the power
of the transmitter in the TBS.

FIG. 2 illustrates a block diagram of the mobile communication unit
170 comprising a controller 220, a transceiver 210 and an active site
database 215. The transceiver 210, coupled to an antenna, supports radio
communication links with the TBSs 110,115,120 and 125 when the MCU
170 is within the area of communication coverage of the TBSs 110,115,120
and 125 as described above. The transceiver 210, like the TBSs
110,115,120 and 125 operate on predetermined radio channels of the
telepoint communication system 100, and monitors the predetermined radio
channels to detect transmissions of SiDs from the TBSs 110,115,120 and
125. The controller 220 is operably coupled to the transceiver 210 and the
active site database, and comprises a microcontroller such as the Motorola
HC11. The controller 220 further comprises a registration routine 220 and
site identifier (SID) time out timers 225. The registration routine 220 is for
registering the MCU 170 with one of the plurality of adjacent TBSs 110,
115,120 and 125 of the telecommunication system 100. In one embodiment
of the present invention the registration routine 220 is a software program
stored in the controller 205 which contains the procedures necessary for the
MCU 170 to register with one of the TBSs 110,115,120 or 125. The SID time
out timers 225 is a plurality of timers that may be implemented in hardware
and/or software of the controller 205, wherein a SID time out timer 225 has a




plurality of adjacent communication sites of the plurality of communication

sites, transmtting by the nobile comunication unit the sg@ge sithe
plurality of SIDs to the one of the plurality of adja '
conmuni cation sites of the 15 plurality of conmunicati on

storing the sone of the plurality of SIDs at the onej

of adjacent conmunication sites of the plulity of _-si=,=1 1
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consequently the SID stored in the active site database 215 is removed from
the active site database 215.

10 Hence, a mobile communication unit in a telepoint communication
system can continuously monitor the reception of SIDs as the mobile
communication unit travels in the telepoint communication 'system, store
only the SIDs which the mobile communication unit receives regularly such
that when the mobile communication unit registers with a telepoint base

15 station, the mobile communication unit provides the stored SIDs to the
telepoint base station. Advantageously, the present invention does not use
nor rely upon any manual process, thus overcoming the difficulties
associated with manually determining and configuring the telepoint base
stations with SIDs of adjacent telepoint base stations.

20 FIG. 3 illustrates a flowchart detailing the operation of the MCU 170
that begins with determining reception 305 of SIDs from the TBSs
110,115,120 and 125. Depending on the location of the MCU 170 in the
area of communication coverage of the TBSs 110, 115,120 and 125, the
MCU can receive from one to four SIDs. For example, when the MCU 170 is

25 within the area of communication cdverage 160 of the TBS 120 away from
area F and |, the MCU 170 receives an SID from the TBS 120. Alternatively,
when the MCU 170 is in area E, the MCU 170 receives four SIDs from each
of the TBSs 110,115,120 and 125. When an SID is not received 305, the
SID time out timers 225 of SIDs currently stored in the active site database

30 215 are checked for expiry 335, and SIDs having a time out timer 225 that
has expired 335 are removed 340 from the active site database 215 while
SIDs having a time out timer 225 that has not expired 335 are left in the
active site database 215, and having updated the time out timers 225 the
process returns to awaiting receipt 305 of an SID. When an SID which is not

35 stored 310 in the active site database 215 is received 305, the received SID
is stored 315 in the active site database 215, and an SID time out timer 225
is started 315 for the received SID. However, when the received SID had
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been previously stored 310 in the active site database 215, the time out
timer of the SID is re-set 330. Subsequent to receiving 305, storing 310 and
starting an SID time out timer 225 for an SID, a determination is made
whether to register 325 with the TBS of the received SID. When the
determination is to register, all the SIDs in the active site database 215 are
transmitted to the TBS during the registration and the process returns to
awaiting receipt 305 of an SID. Similarly, the process returns to awaiting
receipt 305 of an SID when the determination is not to register 320.

As a mobile communication unit travels in a telepoint communication
system, the present invention advantageously provides configuration
information to each telepoint base station in the telepoint communication
system with which the mobile communication unit registers. This process
can very quickly configure the telepoint base stations in a telepoint
communication system, especially when several hundred or even several
thousand mobile communication units are operating on a typical telepoint
communication system. To further improve the rate at which configuration
information is disseminated among telepoint base stations, telepoint base
stations may communicate with adjacent telepoiht base stations and
exchange site identifiers, thereby providing configuration information to
telepoint base stations without a mobile communication unit registering with
the telepoint base stations. _

SIDs are continuously transmitted by TBSs in a telepoint
communication system, and as a result, the SIDs received and stored in a
mobile communication unit traveling in the telepoint communication system,
and the TBS with which the mobile communication unit is registered,
continuously change. These changes cause continuous communication of
configuration information updates to telepoint base stations from the mobile
communication units and between telepoint base stations, and the
continuos updating allows any changes in the telepoint communication
system to be very quickly reflected in the configuration information in the
telepoint base stations. Hence, when TBSs are removed from the telepoint
communication system for maintenance or repair, or when new TBSs are
added, the configuration information in the TBSs are automatically updated.
Thus, the present invention advantageously maintains configuration
information current in a telepoint communication system. '

- In accordance with the present invention, a mobile communication
unit can be utilised to provide configuration information comprising SIDs of
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mobile communication unit to an adjacent TBS when the mobile
communication unit registers with the adjacent TBS, thereby enabling the
adjacent TBS to hand off a call to another adjacent TBS.

10 Hence, the method and apparatus of the present invention provides
an economical and quick method for determining adjacent telepoint base
stations in a telepoint communication system enabling telepoint base
stations to be configured to support call hand off by having mobile
communication units communicate configuration information to telepoint

15 base stations as mobile communication units travel in the area of
communication coverage of a telepoint communication system. In addition,
as the communication of configuration information is continuos, the present
invention maintains the configuration information current to reflect chénges
in the telepoint communication system.

20 What is claimed is:
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5 sites, the method comprising the steps of:
a) periodically transmitting by the plurality of communication sites
a corresponding plurality of site identifiers (SIDs);
b) receiving some of the plurality of SIDs by a mobile
communication unit from a plurality of adjacent communication sites of the
10 - plurality of communication sites; and
c) when registering the mobile communication unit with one of the
plurality of adjacent communication sites of the plurality of communication
sites, transmitting by the mobile communication unit the some of the plurality
of SIDs to the one. of the plurality of adjacent communication sites of the
15 plurality of communication sites, and storing the some of the plurality of SIDs
at the one of the plurality of adjacent communication sites of the plurality of
communication sites, thereby enabling the one of the plurality of adjacent
communication sites of the plurality of communication sites to hand off a call
to another one of the plurality of adjacent communication sites of the
20 plurality of communication sites.

2. The method of claim 1 wherein step (b) comprises the step of
monitoring predetermined communication channels of the telepoint
communication system by the mobile communication unit to receive the

25 some of the plurality of SIDs from the plurality of adjacent communication
sites of the plurality of communication sites.

3. The method of claim 1 comprising after step (b) the step of storing
each SID of the some of the plurality of SIDs in response to determining the

30 each SID of the some of the plurality of SIDs is not currently stored in the
mobile communication unit.

4, The method of claim 3 wherein the step of storing each SID of the
some of the plurality of SIDs comprises the steps of:
35 storing each SID of the plurality of SIDs in the mobile communication

unit;
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starting a corresponding time out for each SID of the some of the
plurality of SIDs when storing each SID of the some of the plurality of SIDs
in the mobile communication unit; and

rémoving each SID of the some of the plurality of SIDs from storage in
the mobile communication unit when the corresponding time out expires.

5. The method of claim 1 comprising after step (b) the step of re-setting a
corresponding time out for each SID of the some of the plurality of SIDs in
response to determining the each SID of the some of the plurality of SIDs is
currently stored in the mobile communication unit.

6. A method in a mobile communication unit for determining adjacent.
communication sites for call hand off in a mobile communication system
having a plurality of communication sites, the method comprising the steps
of:

a) registering with one of a plurality of adjacent communication
sites of the plurality of communication sites; and

b) transmitting a plurality of (SIDs) received from the plurality of
adjacent communication sites to the one of the plurality of adjacent
communication sites, thereby enabling a call in progress via the one of the
plurality of adjacent communication sites of the plurality of communication
sites to be handed off to another one of the plurality of adjacent
communication sites of the plurality of communication sites.

7. The method of claim 6 prior to step (a) comprises the steps of
receiving the plurality of SIDs from the corresponding plurality of adjacent
communication sites of the plurality of communlcatlon sites; and storing the
plurality of SIDs.

- 8. The method of claim 7 of receiving the plurality of SIDs (a) further

comprises the step of monitoring predetermined communication channels of
the telepoint communication system to receive the plurality of SIDs from the
plurality of adjacent communication sites of the plurality of communication
sites.
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setting a time out for each SID of the plurality of SIDs when storing

each SID of the plurality of SIDs; and
removing each SID of the plurality of SIDs from storage when the
10  corresponding time out expires.

11.  The method of claim 7 after receiving the plurality of SIDs from the
corresponding plurality of adjacent communication sites of the plurality of
communication sites comprises the step of re-setting a corresponding time

15 out for each SID of the plurality of SIDs in response to determining the each
SID of the plurality of SIDs is currently stored.

12. A mobile communication unit in a mobile communication system
having a plurality of communication sites, the mobile communication unit
20 comprising:

a) a transceiver for communicating with a plurality of adjacent
communication sites of the plurality of communication sites, wherein each of
the plurality of communication sites periodically transmits a corresponding
plurality of site identifiers (SIDs) for reception by the transceiver;

25 b) an active site database for storing at least one SID of the
plurality of SIDs; and

) a controller coupled to the transceiver and the active site
database for storing the plurality of SIDs received by the transceiver in the
active site database, and for

30 registering with one of the plurality of adjacent communication sites of the
plurality of communication sites, and the controlier for
transmitting each SID in the active site database to the one of the adjacent
communication sites of the plurality of communication sites.

35 13. The mobile communication unit of claim 12 wherein the controller
comprises:
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a registration routine for registering the mobile communication unit
with the one of the adjacent communication sites of the plurality of

communication sites; and

time out timers having a predetermined time out interval for ensuring

5 each of the plurality of SIDs stored in the active site database is received
regularly within the predetermined time out interval by the transceiver, and

for indicating when one of the plurality of SIDs stored in the active site
database is not received by the transceiver within the predetermined time
interval, thereby causing the one of the plurality of SIDs to be removed from

10 the active site database.
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Abstract of the Disclosure

The telepoint communication 100 comprising adjacent telepoint base
stations (TBSs) 110,115,120 and 125 which periodically transmit site
identifiers (SIDs), where TBSs 110,115,120 and 125 have areas of
communication coverage 150, 155, 160 and 165 respectively, and where
areas A through | represent areas of overlapping communication coverage.
The mobile communication unit 170 continuously monitors for receipt of the
SIDs. Dependent upon location, the mobile communication unit stores the
SIDs which are received regularly in an active site database 215. When the
mobile communication unit 170 registers with one of the adjacent telepoint
base stations 110,115,120 and 125, the mobile communication unit 170
transmits the SIDs in the active site database to the one of the adjacent

- telepoint base stations 110,115,120 and 125.

Fig. 1 accompanies this abstract.
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