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: This invention relates in general to portable or cordless telephone

systems and more speclflcally to the registration and call set-up of these
systems.

Background

10 A portable telephone system, such as the second-generation digital
cordless telephony (CT2), has multiple transceivers which are located at a
call point station or base station known as a telepoint. This telepoint base
station can be public and accessible by anyone fulfilling its requirements or
the base station can be private, such as one in a private residence, home,

15 office, hostel or other locations where there is a limited number of users.
These transceivers allow persons using portable or wireless telephones or
handsets to access a link on a communication resource, such as an
available radio frequency (RF) channel. In accordance with a call set-up
process, the channel is allocated by one of the transceivers to the public

20 service telephone network (PSTN) after an initial registration process has
been completed.

In the private environment, registration is the process where the user
manually keys up a non-registered base station to initiate registration and
commands the handset to register itself to the non-registered base station.

25 According to the Common Air Interface (CAl) standard that the CT2 system
follows, and for double protection, each base station has a unique
identification number "base ID" and the portable telephone or handset also
has a unique identification "handset 1D." During this registration process'
both the handset and the base station exchange identification such that each

30 will have each other's identification stored in its memory. Hence, the
"handset ID" is stored in the base station and the "base ID" is stored in the
portable telephone. In other words, both identification numbers are stored in
both locations.

After the handset has successfully registered itself to the now

35 registered base station, it can then use the registered base station to make
(or receive) phone calls in the call set-up process. Before allowing a user of

~ the handset to place a call from the registered base station, the user has to
select and use a patrticular base identification (base ID) as the link ID (LID) in
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10 The following is an example of the current CT2 call set-up process:

Under the following given conditions:
Portable telephone ID = 1234
Base station 1 base ID = 5678
15 Base station 2 base ID = 9876
Base station 3 base ID = 4321

Assuming the 'portable telephone already has registered with base
stations 1 and 2, stored in the portable telephone’s memory ijs thus the
20 following information:

Registration slot 1 : 5678
Registration slot 2 : 9876

25 The portable telephone is now registering to base station 3. Before
registration, base station 3 does not have the identification for portable
telephone 1234. After registration, Base station 3 has the following
information stored in its memory:

30 Portable telephone 1234
Base ID 4321

And the portable telephone has the following information stored in its
memory:
35
Registration siot 1 : 5678
Registration slot 2 : 9876
Registration slot 3 : 4321
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5 the user has now moved to base station 3 to make another call and thus is
requesting a link with base station 3. If the user does not change the
handset's current memory registration display slot, still showing 5678, when
base station 3 receives the link request from portable telephone 1234, base
station 3 will not recognize the LID of 5678 as a valid base ID request, even
10 though base station 3 recognizes the portable telephone as one of it's
registered telephone. Therefore, the link request is not accepted and a link
grant is not transmitted. Only when the user changes the handset's current
memory registration display slot to show 4321, will base station 3 recognize
the LID as a valid base ID request in order to transmit a link grant to the
15 handset 1234.
Accordingly, there is a need to make the call set-up process more user
friendly by allowing a handset to place a call from a registered base station
without having to select and use a particular base identification as the link ID
during the link request in a CT2 communication system.
20
Summary of the Invention
Briefly, according to the invention, there is provided an apparatus and
method of CT-2 base intelligence enhancement by having a handset
transmit its base registration history to the base station such that the base
25 can determine whether the handset is correctly registered.

Brief Description of the Drawings
FIG. 1 shows a cordless telephone system in accordance with the
preferred embodiment of the present invention.
30 FIG. 2 shows a basic block diagram of a base station of FIG. 1 in
accordance with the preferred embodiment of the present invention.
FIG. 3 shows a block diagram of a handset of FIG. 1 in accordance
with the preferred embodiment of the present invention.
FIG. 4 shows a handset registration flow diagram, in accordance with
35 the preferred embodiment of the present invention.
FIG. 5 shows a base registration flow diagram, in accordance with the
present invention.
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Detailed BPa8ciptidiP of2 théSPréferred Embodiment

Referring to FIG. 1, a communication system 10 for providing services
to a plurality of subscribers or users (not shown) comprises a plurality of.
public or private base stations or CT2 call point stations 20, 22 and 24 and a
plurality of communication units, such as wireless mobile subscriber units or
cordless telephones (represented by a handset 12). A landline telephone
resource 16, such as a Public Service Telephone Network (PSTN) or a
Private Access Branch Exchange (PABX) allows subscribers to communicate
with other telephone users, landlined or otherwise. Other private systems
include a key system, or a private branch exchange (PBX).

Each subscriber can communicate with the PSTN 16 via the network
of public base stations 20, 22 and 24. In this system, a voice connection is
established by RF transmission from the cordless telephone handset 12 via
the base station or fixed device 20, 22 or 24 to a telephone set not shown
(but accessible by the public switched telephone network 16).

Referring to FIG. 2, a base station (or wireless phone booth or
telepoint) 20, capable of receiving calls from the portable telephones 12, in
accordance with the invention is shown in block diagram form. Each of the
physical components of the wireless phone booth 20 represented by a block
is conventional. A plurality of antennas 32a-n are each coupled to at least
one RF transceiver or CT2 multi-channel radio frequency (RF) transceiver
30a-n for communication between the portable or wireless telephone
handset 12, which includes a corresponding radio frequency transceiver 50
(see FIG. 3). Specifically, one of the five channels of eight CT2 multi-channel
RF transceivers 30a-n provide one of forty duplex channels that are
dynamically allocated when a limited number of communication resources,
such as an RF link or available channel is requested. The base station 20
also includes a memory 36 for storing information including memory
templates or registration slots containing information relating to subscribers
such as their address codes or identifications and a controller or channel
monitor 38 (e.g., a conventional microprocessor) for processing the
information received from the transceivers 30a-n and/or the information
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5 and the transceivers 30a-n via phone lines coupled between the
transceivers 30a-n and the PSTN interface module 34. The CT2 multi-
channel transceiver activity is monitored by the controller as a channel
usage monitor 38. The channel usage monitor controller 38 determines
whether or not the CT2 multi-channel transceiver 30a-n is utilizing all of its
10 predetermined number of phone lines. When such a phone line is granted
by the controller 38, a dial tone will also be transmitted to the handset 12 by
one of the transceivers 30a-n.

Referring to FIG. 3, a cordless handset 12 in accordance with the
invention is shown. Basically, within the system 10 of FIGS. 1 and 2, the
15 base station 20, 22 or 24 performs connection control based upon a request
received from the handset 12. The base station 20, 22 or 24 further transmits
data information to the handset 12. Operating as a means for requesting and
subsequently receiving a dial tone for a phone line connection in the base
station 20, the cordless telephone handset (or wireless mobile subscriber
20 unit) 12 comprises a conventional radio transceiver 50. As the mastermind
of the handset 12, a controller 52 includes memory 53 containing the
address or subscriber unit ID number or other identification of the handset
12, and/or other system operation parameters. A keypad 62 allows the user
to type commands or information requests to the public base station 20 such

25 as requesting a phone line connection.

"~ The cordless telesphone handset 12 further comprises an audio
section 49 connected to an earphone 55 and a microphone 54. A display 70
provides the user with the contents of a particular memory slot, as selected
by an optional scroll button or other kind of a selector. An indicator 40,

30 comprising the display 70 or the microphone 54, or some other suitable
indication means, is responsive to. the information gathered by the channel
monitor controller 38 to indicate whether a certain operation has been
successful, such as a call set-up process. The indicator may be an
annunciator or a light that is observable on the handset 12, a synthesized

35 voice message provided by the earphone 55, or a message or symbol
displayed on the display 70 of the handset 12.

Referring to FIGs. 2 and 3, the memory elements 36 and 53 may be
RAM, ROM or any type of digital information storage device, wherein the
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microprocessors, microcontrollers, or microcomputers. It may be appreciated
by one of ordinary skill in the art that other radio functions not herein
described may be provided by any suitable means, including the controller
52 and 38, which controls the entire operation of the radio handset 12 and
base 20, respectively.

FIGs. 4-7 illustrate logic diagrams that may be used to implement the
present invention. To initiate the registration process, the user has to
manually key up a non-registered base station to be in the registration mode
before the base can scan for the registration link identification. Referring to
FIG. 4, the handset retrieves (402) its handset identification stored in memory
12 to initiate the registration process. Using a predefined universal 1D (404)
as registration link identification with any base, the handset transmits (406) a
registration request containing the universal base ID and its own handset ID
to the base already keyed to be operating in a registration mode. Upon
successful registration (408), the handset receives a base identification (412)
from the base station. The handset's controller 52 adds (414) the base
identification to a stored history list of all previously registered base station
identifications to transform the base station's status to a currently registered
base station,

To complete the registration process, the handset transmits (418) to
the just registered base station an updated history list of all the previously
registered base station identifications including the base station identification
of the currently registered base station.

Meanwhile, referring to FIG. 5, the base station after being keyed
scans (501) for the universal registration link identification. If the base
receives (506) the universal registration link identification and the handset
ID, from the registering handset, the base station stores (514) the handset ID
in memory 36 before retrieving (502) from memory and transmitting (512) the
base identification to handset. To complete the information exchange, the
base receives (518) the updated history list of all previously registered base

‘station identifications from the handset. Finally, the base stores in memory
36 and associates (524) the handset identification with the updated history

list of all previously registered base station identifications.

Upon successful registration, the handset can use the registered base
station to make outgoing phone calls in the Call Set-Up Process of FIG. 6-7.
However, before making a call, the handset has to wait for both an RF link
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station |dent|f|cat|ons already stored from the history list of all previously
registered base station identifications. Upon receiving a link grant (608) from
the desired registered base station to enable the handset to place (620) the
call from the granting base station, the handset transmits (618) its updated
history list once again to the base station. The reception of the link grant
would activate an optional indicator 40, such as a microphone 54, a display
70 or a light emitting diode (LED) (not shown) to indicate to the user that an
RF link has been established, if desired.

Meanwhile, in the base station process flow of FIG. 7, the base station
receives (714) the link request containing the handset identification and one
base station identification. The base's controller 38 determines (724)
whether the one base station identification matches any contained in the
updated history list of all previously registered base station identifications for
that received handset identification. In response to a match from the
determining step of 724, the base station controller 38 senses the link
request logic signal coming to it and initiates the radio link. After the RF link
has been established, the controller 38 transmits (712) a link grant signal out
to the handset 12 to fully establish an RF link between the two. The handset
is now ready to receive a telephone dial tone from the landline PSTN
interface 34. Upon receiving the dial tone, which means that the RF link is
established with the communication path fully connected to the landline
telephone interface 34, the user of the handset could start dialing for
communications.

Optionally, the controller could also reference (416) all of the
previously registered base station identifications to a single user-defined
base representation to make the base identification more user friendly. For
example, the following is based on the same conditions of the previous
example of the call set-up process for a user named "John", in accordance
with the present invention:
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User defined ID = "John"

Assuming the portable telephone has already registered with base
station 1 & 2, therefore in the portable telephone, the list is such :

10

Registration slot 1 : 5678 = "John"

Registration slot 2 : 9876 = "John"

The portable telephone is now registering to Base station 3.
15

Before registration, base station 3 does not have any list for portable
telephone 1234. After registration, the Base station 3 has a list as follows:

Portable telephone 1234
20 Base ID 5678

Base ID 9876

Base ID 4321

Assuming portable telephone display is at slot 1, which is “john" base

25 ID 5678, and is requesting a link with base station 3. When base station 3
receives the link request from portable telephone 1234, it recognizes the
portable telephone as one of it's registered telephone, and the LID which is
5678 as a valid base ID in it's list. Therefore, the link request is accepted,
and a link grant is transmitted.

30 Before processing the call for the handset, the base station receives
the updated history list once again from the handset to account for any new
registration updates.

In this example, it will be assumed that the handset's ID is 123 and the
three base stations' IDs are abc, def, and xyz respectively. After the handset

35 registers with base station abc, the handset registration database in its
memory 53 will contain abc. Meanwhile, base station abc has handset
registration database as 123-abc.
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handset registration database 123-abc, def in its memory 36. However, base
station abc still has a handset registration database of 123-abc in its last
5 updated memory 36. Because the base stations are not network together but
function as private stand-alone equipment, base abc's memory has not been
updated to 123-abc, def. The only way to update the handset registration
database in base abc iIs to transmit the update when the handset next link up
to the base station again for some activities, for example during call set-up.

10 Handset 123 next registers with base station xyz. The handset
registration database now has abc,def,xyz while base station xyz has
handset registration database as 123-abc,def,xyz. However, base station
abc still has handset registration database as 123-abc, while base station
def has handset registration database as 123-abc,def and not 123-

15 abc,def,xyz.

Now if handset 123 uses base station def for call set-up activities then
base station def will have an updated handset registration database which is
123-abc,def,xyz. The same will happen for base station abc if handset 123
uses base station abc for some RF activities.

20 In summary, the base station and handset exchange registration
information for maintaining the handset registration history at the base
station for facilitating a user's call set-up process. In effect, the handset
identification is redefined to include all of its registered base stations.

What is claimed is:

35 the preferred enbodi nent of the present Inventlomlsﬁb&EHaﬁB&&W base
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to a plurality of subscribers or users (not shown) conprises a plurality of
public or priveMeodHye stations or CT2 call point stati

and-a 10 plurality of comunication unitsiOsuch as wi re '
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| andl i ne tel ep@damisesource 16, such as a Public Service k
(PSTN) or a Private Access Branch Exchange (PABX) all ows subscribers to
comuni cate with other tel ephone users, |andlined or otherw se. O her
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20 (but accessible by {']P % P\‘,‘\;‘eﬁ@n& {:hed t el ephone network 16). Referring
to FIG 2, a base staﬁtﬁ r( 4 g phone booth or

2. A method of allowing a handset to place a call from a currently non-
10 registered base station in a CT2 communication system, the method
comprising the steps of:

in the handset:
storing a handset identification;
15 receiving a base identification from the non-registered base station ;
adding the base identification to a stored history list of all previously
registered base station identifications to transform the base station
status to a currently registered base station;
transmitting an updated history list of all previously registered base
20 station identifications with the base station identification of the
currently registered base station;
requesting a link with any one of the previously reglstered base
stations by transmitting a link request, the link request containing
the handset identification and one base station identification from
25 the history list of all previously registered base station
identifications; and
receiving a link grant from the handset with any one of the previously
registered base stations to enable the handset to place the call
from the granting base station; and
30
in the base station:
storing the base station identification;
universally registering the handset identification with a non-registered
base station by manually keying up the non-registered base
35 station and prowdlng the non-reglstered base station with the
handset identification;
receiving the updated history list of all previously registered base
station identifications from the handset;

This Sheet Has Been Re

.




tel epoint) 20, capable of receiving calls fromthe portable tel ephones 12,

in accordance @MOR3tOYe i nvention is shown in bl ock di agrﬂ lltmmﬁﬁ |HII|
t he -physi cal components of the wirel ess phdhe booth 20 r ! *

C

block 25 1is conventional. A plurality of antennas 32a-n are each coupl ed

to at |east one RF btarliRsahdedssucidiing the hiandsen [ddntifisdtion fwith tiee Qpdaitéd
transcei ver 30a-n for ¢

t el ephone handset 12, 'Mﬁﬂg& ﬁ#ﬁﬁ%@@?qu\é\@s&@isggwoﬁ%sae&%%?@ﬁ f&%ﬁﬁ%ﬁﬁéﬂs’
transcei ver 50 (seergdelvingthe fipkaedquestidoptaining the handset identification andfthe
eight CT2 nulti- channe&négas@gtéﬁrgﬁqaggiq(%@QPSOa- n provide one of forty

dupl ex channel s that are dynamc )t/ ed when a limted nunber of
communi cat i®n r esoudeteminingnvihethgn the- anenass stalign idgniificatighnaatches one

requested. The base stpbimber P tifd apdated KSRy istGrall prevfoushy redisterétt base

i nformation including qepory, t | ates. or. registration sl ot ntainin

information relating t9 dg%{d&r\%ﬁgqtéon&formﬁ ﬁgsol%c'?tﬁgi '?a’ﬁ%&f@ﬁ'ﬁsﬁ'é@'&’%

i dentifications andiraresponseltder matchciramihle determining step, transmitting the link
grant to the handset.

10
3. The method of claim 2, including the step of referencing all of the
previously registered base station identifications to a single user-defined
base representation.

15 4. A method of allowing a handset to place a call from a registered base

station without having to select the registered base station and use the
particular base identification as the link ID during link request in a CT2
communication system, the method comprising:

20 registration steps of:

in the handset :
storing a handset identification;
transmitting a registration request using a registration link
25 identification; .
receiving a base identification from the non-registered base station
upon successful registration ;
adding the base identification to a stored history list of all previously
registered base station identifications to transform the base station
30 status to a currently registered base station;
referencing all of the previously registered base station identifications
to a single user-defined base representation; and |
transmitting an updated history list of all previously registered base
station identifications with the base station identification of the
35 currently registered base station;

in the base station:
storing the base station identification;
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i nformati on re@MDO@@Yfromthe transcei vers 30a-n and/ori"ﬂﬂl m Ilm"l
5 stored in the memory 36. A part of the nddory 36 may

aut hentication and verification statistic functions. A com‘rum catl on
resource all ocat or, mramialigskeyiRGThp i theenbnaegistetedebade pstationetd be in the

i nterface between the ceivers
30a-n via phone |ines r@g%ﬁaﬁghElé&é)\%gﬁ%ﬁﬁ%&f%@%&t@gﬁ@%ygﬁ“ﬁéﬂgﬁt he PSTN
i nterface nodul e 34recaiwngTtherulegistratiomrirkk identificatioar from i thet yegistering
moni tored by the cont ol torassfy ChAIBInG'SHAS WOR-IdYistited badda8RRlon
usage nonitor controller 38 dete
5 identification to handset for storage;
receiving the updated history list of all previously registered base
station identifications from the handset; and
storing and associating the handset identification with the updated

history list of all previously registered base station identifications.

nonitor 38 (e.g., a conventional mcroprocessor) for processi n@ t he

10
Call Set-Up steps of:

in the handset:
requesting a link with any one of the previously registered base
15 stations by transmitting a link request, the link request containing
the handset identification and one base station identification from
the history list of all previously registered base station
identifications; and
receiving a link grant from with any one of the previously registered
20 " base stations to enable the handset to place the call from the
granting base station; and

in the base station:
receiving the link request containing the handset identification and the
25 one base station identification; '
determining whether the one base station identification matches one
member of the updated history list of all previously registered base
station identifications for the associated handset identification; and
in response to a maich from the determining step, transmitting the link
30 grant to the handset.

5. The method of claim 4, further comprising the handset Call Set-up
step of transmitting an updated history list of all previously registered base
station identifications with the handset identification and the base Call Set-

35 up step of receiving the updated history list of all previously registered base
station identifications with the handset identification.
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whet her or not the CT2 multi-channel transceiver 30a-n is utilizing alT of -
its 10 predet eMAPIHON nunber of phone lines. Wien such a pq I '

granted by the controller 38, a dial tone WI| also be tra mﬂllt"uﬂ"mmmm
handset 12 by one of the transceivers 30a-n. Referring to FI'G €¢3,ta® s '«
cordl ess handsg! 12AiCT-&basalstationWohiprisirgy:i nvention is shown. Basically,

performs commect | onMEgew, oh stoil, A, dPFatea uBtg B0k R Fhse otRlionk o,
12. The base station Z0evie@slyrregistéreditoex hamdsetpand data information to the
handset 12. Operati ﬁ&nﬁ&lle? fBPQEéoJié‘lﬁn%ﬁﬂ%%ﬁ%gﬁgggatﬁﬂgﬁww {«{@&%’ré!d ng

a dial tone for a phone |1 ne connection int

cordl ess t & ephone hart@dle haBdsel r el ess nobil e subscriber 20 wunit) 12
conprises a conventional radio transceiver 50. As the masterm nd of the
handset 12, a controller 52 includes nenory 53 containing the address or
subscriber unit I D nunber or other identification of the handset
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12, and/or other system operation paraneters. A keypad 62 allows the user
to type coman@MORHIO¥nf or mati on requests to the publ i Ehig)Shees Had Brkn Répladld Such
25 2as requesting a phone |ine connection.14he cordles dset
12 further conprises an audio section 49 connected to rand a
m crophone 54. A display 70 provides the user with the contents o

particul ar nmenory , lect i r ot her
ki nd of a sel eCtOIB.SA%E m@&% @8: %ﬁkﬁﬁt#;ﬁhﬁﬂéhlggwa t he
m crophone 54, or sone other suitable indication neans, is responsive to

the informati Oﬂbﬁmr&ﬂlﬁ¥ Eiyc@gap@el nonitor controller 38 to indicate
as

whet her a certal n _operation een successful, such as a call set-u

process. Tife iAdCdR hasas intelligence,(3@) g @nhancad| by having,a ih§n6|§§br(€8bl e
on the handsettrdgsmi (448} h§$jaéé¢e§ﬁstraﬁ@h%st6§?€@ﬂ% base istiibnbie4) ichanhahone
|

95, o a ness % garsesggr? 8|ete?'}n?r% ?%’264‘; wci1netﬁ<ra]|Sa the ﬁé’r{cﬁs\ét ?socggreétﬂereré%?gt%% 12.
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RegerFing to FIGs. 2 and 3, the nenory elenents 36 and 53 nay be RAM ROM

or any type of digital information storage device, wherein the
' controlling the registration slots of the nmenory
may be a m croprocessor nay be any one froma famly of known

or m croconputers.

m er opr ocessi ng devi ces,

m cr opr ocessors,
by one of ordinar

descri bed may be provided by any suitable neans,
52 and 38, which controls the entire operation of the radi 82handsé

Wgejogi c diagrans tha

base 20, respecti
to inplenent the

m crocontrollers,
y skill

vely. FIGs. 4-7
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present invention. To initiate the registration process, the user has to 10.
mafiual | y key up a non-regi stered base station to be in the registration
node before the base can scan for the registration link identification.
Referring to FIG 4, the handset retrieves (402) its handset identification
stored in nenory 12 to initiate the reg?g%ration process. Using a
predefined universal ID (404) as regist ion link identification with any
base, the handset transmts (406) a 15 registration request containing the
uni versal base ID and its own handset ID to the base already keyed to be
operating in a registration node. Upon successful registration (408), the
handset receives a base identification (412) fromthe Igge station. The
handset's controller 52 adds (414) the base identificati to a stored
history list of all previously registered base station 20 Mdentifications
to transform base station'® status to a cd%entl ofifsfered base
ransmts (418)
EARPHONE

station. To c |l ete the regliﬁratlon procesa/ the handsé
to
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the. just registered base station an updated history list of all the
previously registered base station identifications including the base
station identification 25 of the currently registered base station.
Meanwhil e, referring to FIG 5, the base station after being keyed scans
(501) for the universal registration Iiné/'dentification. I f the base
receives (506) the universal registratio I nk identification and the
handset 1D, fromthe registering han bgse station stores (514) the
handset 1D 30 in nenory 36 before r i ngOZ) from nmenory and
transmtting (512) the base identification to andset To conplete the

I nformati on exchange, the base reeetrve =—pelt ed history |ist of
all previously registered base sfation FHHﬂDSETcatlon~ fromthe handset.

Finally, the base stores in nmeno{y BfREa@Iistgﬂ'cI@Nes (P24) the handset
i dentification with the updated N 2 previ ously

regi stered base station |dent|f|cat|ons Uppn successful regi stration, the
handset can use the regi stered base 402

RETRIEVE STORED HANDSET |~
ID FROM MEMORY

[RETRIEVE UNIVERSAL ID As]
REGISTRATION LINK ID

7TRANSMIT UNIVERSAL ID AND HANDSET
ID IN REGISTRATION REQUEST

REGISTRATIO§ SUCCESSFUL

412

| RECEIVE BASE I |///'

ADD BASE ID TO STORED LIST OF ALL
PREVIOUSLY REGISTERED BASE STATION IDS

414

416
REFERENCE BASE ID TO A SINGLE

USER-DEFINED ID FOR ALL REG. BASES

418

|TRANSMIT UPDATED HISTORY LISTI///




stagtion to make outgoing phone calls in the Call Set-Up Process of FIG
6-7. However, before making a call, the handset has to wait for both an RF
i nk 7 and a dial tone to happen before sendi ng any nessage over the
system 10. The dial tone is an indication that a phone |ine has been

al l ocated by the base station. Referring &p FIG 6 the handset call set-up
process is simlar toits 5 registratlg process. The handset first
requests (606) a link for a line con desired already registered
base station by transmitting a |ink t |l i nk request contains the
handset identification and any of the base station identifications al ready
stored fromthe history list of all previously

BASE KEYED TO
REGISTRATION MODE

SCAN FOR UNIVERSAL
REGISTRATION LINK ID

506

RECEIVE ,
REGISTRATION REQUEST
CONTAINING HANDSET ID
AND UNI!FRSAL ID

STORE RECEIVED HANDSET 1ID
FROM REGISTRATION REQUEST

_ . 0

lRETRIEVE STORED BASE ID |/50

7 . 512
TRANSMIT BASE ID 7

| - I 518

RECEIVE UPDATED LIST OF ALL
PREVIOUSLY REGISTERED BASE ID’'S

524

STORE AND ASSOCIATE HANDSET
ID WITH UPDATED LIST




regi stered base station identifications. Upon receiving a link grant (608)
from10 the desired registered base station to enable the handset to place
(620) the call fromthe granting base station, the handset transmts (618)
its updated history |ist once again to the base station: The reception of
the link grant would activate an optionagg ndicator 40, such as a

m crophone 54, a display 70 or a |ight enlttlng di ode (LED) (not shown) to
indicate to the user that an 15 RE_link has been established, if desired.
Meanwhil e, in the base station prgﬁfiﬁzr FLG 7, the base station
receives (714) the link request- c andset identification and
one base station identification, The base's controller 38 determ nes (724)
whet her the one base station ide E%E tc es any contained in the 20
updated history list of all previo hﬁ) g base station
identifications for that recei ved\handfe -1E%nt| Ication. In gggponse to a
match fromthe determ ning step of - ase station ce;}xoller 38

senses the |ink
TRANSMIT LINK REQUEST CONTAINING HANDSET
ID AND ANY BASE ID FROM STORED LIST

TX UPDATED HISTORY LIST

PLEASE CALL ON CHANNEL ///
- | ALLOCATED BY GRANTING BASE

620




vy
request logic signal conming to it and initiates the radio link. After the
RF 1ink has been established, the controller 38 transmts (712) a |ink
grant signal out 25 to the handset 12 to fully establish an RF |ink
bet ween the two. The handset is now ready to receive a tel ephone dial tone
fromthe landline PSTN interface 34. Upo?ﬂ;eceiving t he dial tone, which
means that the RF link is established wth the comrunication path fully
connected to the landline telephone interface 34, the user of the handset
could start dialing for 30 connunhﬁﬁ? Cgffonally, the controller
could also reference (416) all of e 6u€ly registered base station
I dentifications to a single user-defined base representation to make the
base identification nore user frighdly. For exan) e, the following is based
on the same conditions of the pre SET QAbep e of the call set-up
process for a user named "John", \p acBblddiRe wigh the presentinvention:

/

RECEIVE LINK REQUEST CONTAINING HANDSET
ID AND ANY REGISTERED BASE ID

RECEIVED
BASE ID MATCH
ONE MEMBER OF REG. BASE
NULIST OF ASSOCIATED
HAND§FT ID

NO

712

TRANSMIT LINK GRANT

718

/

RECEIVE UPDATEED HISTORY LIST

720

/
| PROCESS CALL I




8 tinder the follow ng given conditions: Portable tel ephone ID = 1234 Base
st qti.on 1 bdse | D = 5678 Base station 2 base ID = 9876 5 Base
station 3 base ID = 4321 User defined ID = "John" Assunmi ng the portable
t el ephone has already registered with base station 1 & 2, therefore in the
portabl e tel ephone, the list is such: 10 Ré'gi stration slot 1: 5678 = "John"

BASE STORAGE OF HANDSET'S BASE REGISTRATIONS

Technical Field |
This invention relates in general to portable or cordless telephone
5 systems and more specifically to the registration and call set-up of these
systems.

Background
A portable telephone system, such as the second-generation digital
10 cordless telephony (CT2), has multiple transceivers which are located at a
call point station or base station known as a telepoint. This telepoint base
station can be public and accessible by anyone fulfilling its requirements or
the base station can be private, such as one in a private residence, home,
office, hostel or other locations where there is a limited number of users.
15 These transceivers allow persons using portable or wireless telephones or
handsets to access a link on a communication resource, such as an
available radio frequency (RF) channel. In accordance with a call set-up
process, the channel is allocated by one of the transceivers to the public
service telephone network (PSTN) after an initial registration process has
20 been completed.

In the private environment, registration is the process where the user
manually keys up a non-registered base station to initiate registration and
commands the handset to register itself to the non-registered base station.
According to the Common Air Interface (CAl) standard that the CT2 system

25 follows, and for double protection, each base station has a unique
identification number "base ID" and the portable telephone or handset also
has a unique identification "handset ID." During this registration process
both the handset and the base station exchange identification such that
each will have each other's identification stored in its memory. Hence, the

30 "handset ID" is stored in the base station and the "base ID" is stored in the
portable telephone. In other words, both identification numbers are stored
in both locations.

After the handset has successfully registered itself to the now
registered base station, it can then use the registered base station to make

35 (or receive) phone calls in the call set-up process. Before allowing a user
of the handset to place a call from the registered base station, the user has
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Regi stration slot 2: 9876 = "John" The portable tel ephone is now
regi-stering to Base station 3. 15 Before registration, base station 3 does
not have any list for portable tel ephone 1234. After registration, the Base
station 3 has a list as follows: Portable | ephone 1234 20 Base I D 5678
Base | D 9876 Base I D 4321 Assum ng portabl € tel ephone display is at slot 1,
which is "john" base 25 |D 5678, and is requesting a |ink with base
station 3. Wien base station 3 receives the link request from portable

t el ephone 1234 toiselecicandiusesa ipastigdar bese identifisation (haserP)das the Hink ID

0" e o or ST 0 ot Bty 8 o 25iPadus s, Roatverlonly
to establish this link from tehe ?\pandset to one of the base station's
transceivers to remotely connect with the PSTN, the portable telephone
5 uses the "base ID" as the LID to request for a link. ‘The base station, upon
~ recognizing its own "base ID," would grant a link to the portable telephone.
Hence, the user has to manually select the correct "base ID" to link up to the
right base. If the user has roamed from one base station to another, this LID
entering process can be quite tiresome especially since the "base ID" is a
10 four digit hexadecimal number.

The following is an example of the current CT2 call set-up process:

Under the following given conditions:
Portable telephone ID = 1234
15 Base station 1 base ID = 5678
‘ ' Base station 2 base ID = 9876
Base station 3 base ID = 4321

Assuming the portable telephone already has registered with base
20 stations 1 and 2, stored in the portable telephone's memory is thus the
following information:

Registration slot 1 : 5678
Registration slot 2 : 9876
25
The portable telephone is now registering to base station 3. Before
registration, base station 3 does not have the identification for portable
telephone 1234. After registration, Base station 3 has the following
information stored in its memory:
30
Portable telephone 1234
Base ID 4321

And the portable telephone has the following information stored in its
35 memory:
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and a link grant is transmtted. 30 Before processing the call for

t he handset,

the base station receives the updated history list once again

fromthe handset to account for any new registration updates. In this
exanple, it will be assumed that the handsgt's IDis 123 and the three base
stations' IDs are abc, def, and xyz respectively. After the handset 35
registers with base station abc, the handset registration database in its
menory 53 will contain abc. Meanwhil e, base station abc has handset

regi stration
station def.

10

15

20

25

30

35

dat abase as Ragistration slot 8 :186@78set 123 t hen registers with base
The handset Rgegistration slot 2 : 9876
Registration slot 3 : 4321

Assuming the portable telephone display is currently showing the contents
of memory registration slot 1, which is the base ID 5678, because the user
had just previously gone back to base station 1 to make a call. Assuming
also, the user has now moved to base station 3 to make another call and
thus is requesting a link with base station 3. If the user does not change the
handset's current memory registration display slot, still showing 5678, when
base station 3 receives the link request from portable telephone 1234, base
station 3 will not recognize the LID of 5678 as a valid base ID request, even
though base station 3 recognizes the portable telephone as one of it's
registered telephone. Therefore, the link request is not accepted and a link
grant is not transmitted. Only when the user changes the handset's current
memory registration display slot to show 4321, will base station 3 recognize
the LID as a valid base ID request in order to transmit a link grant to the
handset 1234.

Accordingly, there is a need to make the call set-up process more
user friendly by allowing a handset to place a call from a registered base
station without having to select and use a particular base identification as
the link ID during the link request in a CT2 communication system.

Summary of the Invention

Briefly, according to the invention, there is provided an apparatus
and method of CT-2 base intelligence enhancement by having a handset
transmit its base registration history to the base station such that the base
can determine whether the handset is correctly registered.

Brief Description of the Drawings

FIG. 1 shows a cordless telephone system in accordance with the
preferred embodiment of the present invention.

FIG. 2 shows a basic block diagram of a base station of FIG. 1 in
accordance with the preferred embodiment of the present invention.

FIG. 3 shows a block diagram of a handset of FIG. 1 in accordance
with the preferred embodiment of the present invention.
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regi stratlon

dat abase now has abc and def while base station def has the

handset - regi stration database 123-abc, def in its nenory 36. However, base
station abc still has a handset regi stration database of 123-abc in its
|l ast 5 wupdated nenory 36. Because the basg stations are not network

t oget her but
has not been
regi stration
handset next

function as private stand-al one equi pnent, base abc's nenory
updated to 123-abc, def. The only way to update the handset
dat abase in base abc i's to transmt the updat e when the

li nk uFl€o 4 shows:adandset mgisttation flaw diaghamain ageardarce with

exanpl e during tﬁé#ref%‘?ﬁefd@nbé&ment of th MImtlaﬁXt registers with base

station xyz.
base station

s by e R

However, base Sthétprégemhﬁveﬁtidd has handset regl stratlon dat abase as

1o ggg; quk! e Dase ity SRofiET fiucar Bat br-UBTHodl BRBHER, HPLERATENAS wit
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the preferred embodiment of the present invention.
FIG. 7 shows a base call set-up flow diagram, in accordance with the
preferred embodiment of the present invention. |

Detailed Description of the Preferred Embodiment

Referring to FIG. 1, a communication system 10 for providing
services to a plurality of subscribers or users (not shown) comprises a
plurality of public or private base stations or CT2 call point stations 20, 22
and 24 and a plurality of communication units, such as wireless mobile
subscriber units or cordless telephones (represented by a handset 12). A
landline telephone resource 16, such as a Public Service Telephone
Network (PSTN) or a Private Access Branch Exchange (PABX) allows
subscribers to communicate with other telephone users, landlined or
otherwise. Other private systems include a key system, or a private branch
exchange (PBX).

Each subscriber can communicate with the PSTN 16 via the network
of public base stations 20, 22 and 24. In this system, a voice connection is
established by RF transmission from the cordless telephone handset 12 via
the base station or fixed device 20, 22 or 24 to a telephone set not shown
(but accessible by the public switched telephone network 16).

Referring to FIG. 2, a base station (or wireless phone booth or
telepoint) 20, capable of receiving calls from the portable telephones 12, in
accordance with the invention is shown in block diagram form. Each of the
physical components of the wireless phone booth 20 represented by a
block is conventional. A plurality of antennas 32a-n are each coupled to at
least one RF transceiver or CT2 multi-channel radio frequency (RF)
transceiver 30a-n for communication between the portable or wireless
telephone handset 12, which includes a corresponding radio frequency
transceiver 50 (see FIG. 3). Specifically, one of the five channels of eight
CT2 multi-channel RF transceivers 30a-n provide one of forty duplex
channels that are dynamically allocated when a limited number of
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Now i f handset 123 uses base station def for call set-up activities then

base station def will have an updated handset registration database which
is 123-abc, def, xyz. The sane will happen for base station abc if handset
123 uses base station abc for sonme RF actiwWties. 20 In summary, the

base station and handset exchange registration information for maintaining

t he handset
user's call

regi stration history at the base station for facilitating a
set-up process. In effect, the handset identification is

redefined to i reamiainigatioss resaurces sueh cap igas BRsilinki emavailghle channeli ised
is: TH'S SHEET /ghteStedN RHBLH&5 station 20 also includes a memory 36 for storing
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information including memory templates or registration slots containing
information relating to subscribers such as their address codes or |
identifications and a controller or channel monitor 38 (e.g., a conventional
microprocessor) for processing the information received from the
transceivers 30a-n and/or the information stored in the memory 36. A part
of the memory 36 may also provide call authentication and verification
statistic functions. ‘

A communication resource allocator, such as a PSTN interface
module 34 provides an interface between the public telephone network 16
and the transceivers 30a-n via phone lines coupled between the
transceivers 30a-n and the PSTN interface module 34. The CT2 multi-
channel transceiver activity is monitored by the controller as a channel
usage monitor 38. The channel usage monitor controller 38 determines
whether or not the CT2 multi-channel transceiver 30a-n is utilizing all of its
predetermined number of phone lines. When such a phone line is granted
by the controller 38, a dial tone will also be transmitted to the handset 12 by
one of the transceivers 30a-n.

Referring to FIG. 3, a cordless handset 12 in accordance with the
invention is shown. Basically, within the system 10 of FIGS. 1 and 2, the
base station 20, 22 or 24 performs connection control based upon a
request received from the handset 12. The base station 20, 22 or 24 further
transmits data information to the handset 12. Operating as a means for
requesting and subsequently receiving a dial tone for a phone line
connection in the base station 20, the cordless telephone handset (or
wireless mobile subscriber unit) 12 comprises a conventional radio
transceiver 50. As the mastermind of the handset 12, a controller 52
includes memory 53 containing the address or subscriber unit ID number or
other identification of the handset 12, and/or other system operation
parameters. A keypad 62 allows the user to type commands or information
requests to the public base station 20 such as requesting a phone line
connection.

' The cordless telephone handset 12 further comprises an audio
section 49 connected to an earphone 55 and a microphone 54. A display
70 provides the user with the contents of a particular memory slot, as
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10 d ai ms o 10 1. A met hod of CT-2 handset
regi stration conprising the steps of: transmtting a handset IDto a

non-regi stered base station; 5 receiving a base I D of the base
station; and transmtting to the base statibon an updated list of all
regi stered base stations of the handset. 2. A nmethod of allow ng a

“handset to place a call froma currently non-

10
in a CT2 communi cati on system the nmethod conprising the steps of; in the
handset : st ori raglectadhysan optienaliscralbipytion onglower kind of & selectarnf\ningicador

denti 1 catl on 44 O o g o o xfable

, o the information gathered by the channel

monitor controller 38 to indicate whether a certain operation has been

5 successful, such as a call set-up process. The indicator may be an

annunciator or a light that is observable on the handset 12, a synthesized

voice message provided by the earphone 55, or a message or symbol
displayed on the display 70 of the handset 12.

Referring to FIGs. 2 and 3, the memory elements 36 and 53 may be

10 RAM, ROM or any type of digital information storage device, wherein the

microprocessing devices, controlling the registration slots of the memory,

may be a microprocessor may be any one from a family of known

microprocessors, microcontrollers, or microcomputers. It may be

appreciated by one of ordinary skill in the art that other radio functions not

15 herein described may be provided by any suitable means, including the

controller 52 and 38, which controls the entire operation of the radio

handset 12 and base 20, respectively.

FIGs. 4-7 illustrate logic diagrams that may be used to implement the
present invention. To initiate the registration process, the user has to

20 manually key up a non-registered base station to be in the registration
mode before the base can scan for the registration link identification.
Referring to FIG. 4, the handset retrieves (402) its handset identification
stored in memory 12 to initiate the registration process. Using a predefined
universal 1D (404) as registration link identification with any base, the

25 handset transmits (406) a registration request containing the universal base
ID and its own handset ID to the base already keyed to be operating in a
registration mode. Upoh successful registration (408), the handset receives
a base identification (412) from the base station. The handset's controller
52 adds (414) the base identification to a stored history list of all previously

30 registered base station identifications to transform the base station's status
to a currently registered base station.

To complete the registration process, the handset transmits (418) to
the just registered base station an updated history list of all the previously
registered base station identifications including the base station

35 identification of the currently registered base station.

regi stered base station
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regi stered base station identifications to transformthe base station
status to a currently registered base station; transmtting an updated
history list of all previously registered base 20 station
identifications with the base station ident}ficalion of the currently
regi stered base station; requesting a link wth any one of the previously
regi stered base stations by transmtting a |link request, the |ink request
cont ai ning the handset identification and one base station identification

from25 ~  tMeanwhile; yeferring to FAGI Spitheibasel statieq; afterr keingdseyed
o oo+ S50 BIF) REE R ol I oA ot et
pl ace the call nepshﬁesrléoé)mﬁiuna'e& geg[sgqqtign;l{r&ﬁgegﬁﬁcat%n ané rtﬁe andset
ID, from the registering handset, the base station stores (514) the handset
5 ID in memory 36 before retrieving (502) from memory and transmitting (512)
the base identification to handset. To complete the information exchange,
the base receives (518) the updated history list of all previously registered
base station identifications from the handset. Finally, the base stores in
memory 36 and associates (524) the handset identification with the
10 updated history list of all previously registered base station identifications.

Upon successful registration, the handset can use the registered
base station to make outgoing phone calls in the Call Set-Up Process of
FIG. 6-7. However, before making a call, the handset has to wait for both an
RF link and a dial tone to happen before sending any message over the

15 system 10. The dial tone is an indication that a phone line has been
allocated by the base station.

Referring to FIG. 6 the handset call set-up process is similar to its
registration process. The handset first requests (606) a link for a line
connect with a desired already registered base station by transmitting a link

20 request. The link request contains the handset identification and any of the
base station identifications already stored from the history list of all
previously registered base station identifications. Upon receiving a link
grant (608) from the desired registered base station to enable the handset
to place (620) the call from the granting base station, the handset transmits

25 (618) its updated history list once again to the base station. The reception
of the link grant would activate an optional indicator 40, such as a
microphone 54, a display 70 or a light emitting diode (LED) (not shown) to
indicate to the user that an RF link has been established, if desired.

Meanwhile, in the base station process flow of FIG. 7, the base

30 station receives (714) the link request containing the handset identification
and one base station identification. The base's controller 38 determines
(724) whether the one base station identification matches any contained in
the updated history list of all previously registered base station
identifications for that received handset identification. In response to a

35 match from the determining step of 724, the base station controller 38
senses the link request logic signal coming to it and initiates the radio link.




I n _thg base station: storing the base station identification; universally
regi stering the handset identification with a non-regi stered base station
by manual |y keyi ng up the non-registered base 35 station and

provi di ng the non-regi stered base station th the handset identification;
receiving the updated history list of all \@revi ously registered base
station identifications fromthe handset; storing and associating the
~handset identification with the updated history list of all previousl

‘regi stered baseAfertheoRFi likhhas beaniastablishedethe agntrolier 38 kransmitss(712) a

~containing the hangest sigianout i e RandEH 12'® fully establish an RF link between
the two. The handset is now ready to receive a telephone dial tone from the
landline PSTN interface 34. Upon receiving the dial tone, which means
5 that the RF link is established with the communication path fully connected
to the landline telephone interface 34, the user of the handset could start

dialing for communications.
Optionally, the controller could also reference (416) all of the
previously registered base station identifications to a single user-defined
10  base representation to make the base identification more user friendly. For
example, the following is based on the same conditions of the previous
example of the call set-up process for a user named "John", in accordance

with the present invention:

15
Under the following given conditions:
Portable telephone ID = 1234
Base station 1 base ID = 5678
Base station 2 base ID = 9876
20 Base station 3 base ID = 4321
User defined ID ="John"

Assuming the portable telephone has already registered with base
station 1 & 2, therefore in the portable telephone, the list is such :
25
Registration slot 1 : 5678 = "John"
Registration slot 2 : 9876 = "John"

The portable telephone is now registering to Base station 3.

30
Before registration, base station 3 does not have any list for portable
telephone 1234. After registration, the Base station 3 has a list as follows:

Portable telephone 1234
35 Base ID 5678
Base ID 9876

------------------------------




one base station identification; 5 determ ni ng whet her the one base
station identification matches one nenber of the updated history list of

all previously registered base station identifications for the associated
handset identification; and in response to match from the determ ning
step, transmtting the link grant to the handset. 10 3. The net hod of
claim2, including the step of referencing all of the previously registered
base station identifications to a single user-defined base representation.
15 4. A mBasadllD#A3A11 owi ng a handset to place a call froma registered
base station wi thout having to select the registered base station and use
the particular base identjfication as the link ID during lLink request in a
_CT2 communi cation syAssiingnporiabieotelepfigne gisplay is at slot 1, which is “john"

base ID 5678, and is requesting a link with base station 3. When base

5 station 3 receives the link request from portable telephone 1234, it
recognizes the portable telephone as one of it's registered telephone, and
the LID which is 5678 as a valid base ID in it's list. Therefore, the link
request is accepted, and a link grant is transmitted.

Before processing the call for the handset, the base station receives

10 the updated history list once again from the handset to account for any new
registration updates. _

In this example, it will be assumed that the handset's ID is 123 and
the three base stations' IDs are abc, def, and xyz respectively. After the
handset registers with base station abc, the handset registration database

15 in its memory 53 will contain abc. Meanwhile, base station abc has
handset registration database as 123-abc. '

Handset 123 then registers with base station def. The handset
registration database now has abc and def while base station def has the
handset registration database 123-abc, def in its memory 36. However,

20 base station abc still has a handset registration database of 123-abc in its
last updated memory 36. Because the base stations are not network
together but function as private stand-alone equipment, base abc's memory
has not been updated to 123-abc, def. The only way to update the handset
registration database in base abc is to transmit the update when the

25 . handset next link up to the base station again for some activities, for
example during call set-up.

Handset 123 next registers with base station xyz. The handset
registration database now has abc,def,xyz while base station xyz has |
handset registration database as 123-abc,def,xyz. However, base station

30 abc still has handset registration database as 123-abc, while base station
def has handset registration database as 123-abc,def and not 123-
abc,def,xyz.

Now if handset 123 uses base station def for call set-up activities
then base station def will have an updated handset registration database

35 which is 123-abc,def,xyz. The same will happen for base station abc if
handset 123 uses base station abc for some RF activities.
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20 regi stration steps of: in the handset: storing a handset
identification; transmitting a registration request using a registration
link 25 identification; receiving a base identification fromthe
non-regi stered base station upon successfulknregi stration; adding the base
identification to a stored history list of all previously regi stered base
station identifications to transformthe base station 30 status

to a currently registered base station; referencing all of the previously

regi stered base statlnosummatyi the hasenstationaard handsgt exchanga segisieation

represent ati on;infitthdtionfol fidinainiflg YRE hAstdeit Segistrdtiont hiztory! at Bié\Dayes! y

regi stered base station |q%n%|f|cat| ns ﬁnt? t he base ﬁtaﬁ#oq

i dentification Siation dor facilitating a user's call set-up process. 'In effect, the handset
identification is redefined to include all of its registered base stations.

5 What is claimed is:
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35 ) currently regi stered base station; in the base station
storing the base station identification; 12 manual |y keying up the
non-regi stered base station to be in the registration node,
registration link identification; receivinq1the registratioq

0
identification fromthe regi stering handset and providing t #l!!m’mu ”’,’””"’
non-regi stered base station 5 I dentification to handsel . s %
storage; receiving the updated history list of all previously registered
base station idelaimecations fromthe handset; and

1. A method of CT-2 handset registration comprising the steps of:
transmitting a handset ID to a non-registered base station;
5 receiving a base ID of the base station; and _
transmitting to the base station an updated list of all registered base
stations of the handset.

2. A method of allowing a handset to place a call from a currently non-
10 registered base station in a CT2 communication system, the method
- comprising the steps of:

in the handset: _
storing a handset identification;
15 receiving a base identification from the non-regié.tered base station ;
adding the base identification to a stored history list of all previously
registered base station identifications to transform the base
station status to a currently registered base station;
transmitting an updated history list of all previously registered base
20 station identifications with the base station identification of the
currently registered base station;
requesting a link with any one of the previously registered base
stations by transmitting a link request, the link request containing
the handset identification and one base station identification from
25 the history list of all previously registered base station
identifications; and '
receiving a link grant from the handset with any one of the previously
registered base stations to enable the handset to place the call
from the granting base station; and -
30
in the base station:
storing the base station identification,;
universally registering the handset identification with a non-
registered base station by manually keying up the non-registered
35 base station and providing the non-registered base station with
the handset identification;

=
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storing and associating the handset identification with-the updated-history
list of all previously registered base station identificati

Set-Up steps of:
previously regi
request, the Ii

in the handset: requesti ng a link Wlt &ﬂ ﬂ!ﬁm‘
stered base 15 gtlons by t . « nk

nk request containing the hafidset ideintiflcatlon and one

~base station identification fromthe history list of all previously
regi stered base station identifications; and receiving a |link grant from

W th any one of

t he neceiving ¢he upsated histanplist of all previouslys tegistered haseo

enabl e the handset to RlfAfoh itiBAtifficAtibng Hom Eﬂheh&'id’é&‘ ng base station; and in

t he base station

10

15

storing and associating the handset identification with the updated
history list of all previously registered base station identifications;

receiving the link request containing the handset identification and
the one base station identification;

determining whether the one base station identification matches one
member of the updated history list of all previously registered
base station identifications for the associated handset
identification; and

in response to a match from the determining step, transmitting the
link grant to the handset.

3. The method of claim 2, including the step of referencing all of the
previously registered base station identifications to a single user-defined

base representation.

4, A method of allowing a handset to place a call from a registered

'base station without having to select the registered base station and use

20

25

30

35

the particular base identification as the link ID during link request in a CT2
communication system, the method comprising:

registration steps of:

in the handset :

storing a handset identification;

transmitting a registration request using a registration link
identification;

receiving a base identification from the non-registered base station
upon successful registration ;

adding the base identification to a stored history list of all previously
registered base station identifications to transform the base
station status to a currently registered base station;

referencing all of the previously registered base station
identifications to a single user-defined base representation; and
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receiving the link request containing the handset identification and the 25

one base station identification; determ ning whether the—one base station
i dentification matches one member of the updat ed history I

previously regi stered base station |dent|f||§at|ons for th n! m‘“mmm‘“\“\

handset identification; and in response to

mat ch fromt eteltm'hl

step, transmtting the link 30 grant to the handset. 5.
nmet hod of claim4, further conprisi ng t he handset Call Set-up step of
transmitting an updatramsmittmg)ap updatea histoty listeafi allipreviously segistared hase

station identificati ongy éﬂohhlo‘elﬁﬁ &rl}q%e lgdﬁ{étsbgég éﬁHh g(?'éhtff?'itlaﬁscﬁ R |

Set- 35 up step of recerving

tory Iist previously

regi stered base stati oﬁUTrQBﬂM FGFQ'%"QW Rasestationhe handset identification.

5

10

15

20

25

30

35

in the base station:

storing the base station identification;

manually keying up the non-registered base station to be in the
registration mode, to scan for registration link identification;

receiving the registration link identification from the registering
handset and providing the non-registered base station
identification to handset for storage;

receiving the updated history list of all previously registered base
station identifications from the handset; and

~storing and associating the handset identification with the updated

history list of all previously registered base station identifications.

Call Set-Up steps of:

in the handset:

requesting a link with any one of the previously registered base
stations by transmitting a link request, the link request containing
the handset identification and one base station identification from
the history list of all previously registered base station
identifications; and

receiving a link grant from with any one of the previously registered
base stations to enable the handset to place the call from the
granting base station; and

in the base station:

receiving the link request containing the handset identification and
the one base station identification;

determining whether the one base station identification matches one
member of the updated history list of all previously registered
base station identifications for the associated handset
identification; and
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13 6. A CT-2 base station conprising: nenory for storing an updated

history list of all base stations previously registered to
controller for associating all of the base stations previ m “ﬂgmmm‘iwm\‘s
_ 14

to the handset.

in response to a match from the determining step, transmitting the
link grant to the handset.

5. The method of claim 4, further comprising the handset Call Set-up

5 step of transmitting an updated history list of all previously registered base
station identifications with the handset identification and the base Call Set-
up step of receiving the updated history list of all previously registered base
station identifications with the handset identification.

10
6. A CT-2 base station comprising:
memory for storing an updated history list of all base stations
previously registered to a handset; and
controller for associating all of the base stations previously
15 registered to the handset.
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BASE STORAGE OF HANDSET'S BASE REGISTRATIONS

Abstract of the Disclosure

A CT-2 base's intelligence (36) is enhanced by having a handset (12)
transmit (418) its base registration history to the base station (24) such that
the base can determine (724) whether the handset is correctly registered.
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BASE STORAGE OF HANDSET’S BASE REGISTRATIONS

Abstract ef the Dis_closﬁre

A CT-2 base’s intelligence (36) is enhanced by having a handset (12) transmit its base
registration history to the base station (24) such that the base can determine whether
the handset is correctly registered.

Figure 2.
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