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OORDLESS TELEPHONE ﬂl‘“ﬂm ‘u\ COVMUNI CATI ON_PROTOCCL (93
DESCRI PTI ON This a ated to application Ser. No.

0% 921,956, filed Jul . 29, "1992. The invention relates to a

t el ecommuni cati on system i-n whi ch at | east bne base station carPHBrﬁﬂJ%‘hEPe

with at |east_ one handset by a radio |ink, an exchange of
CLAIMS:

1. Cordless telephbne set comprising at least one base statien and at least
one handset, an exchange of identification codes taking place between the base station
and the handset, characterized in that a connection is also set up with the aid of a
second identification code stored in the base station. _

5 2. Cordless telephone set as claimed in Claim 1, characterized in that a
connection is also set up with the a_id of a changeable identification code.
3. Cordless telephone set as claimed in Claims 1 and 2, characterized in
that a connection is set up only with the.aid of a combination of the second
identification code and the changeable identification code.

10 4. Cordless telephone set as claimed_ in one of the Claims 1, 2 or 3,

characterized in that a handset number allocated to the haridset is transmitted.
5. Base station of a cordless telephone set, in which an identification code is
stored in the base station, characterized in that storage means for storing a second '
and/or third identification code are provided. .

15 6. " Base station of a cordless telephone set as claimed in Claim 5,
characterized in that the first identification code is transmitted on the basis of detected
correspondence between an identification code contained in the message received by the

- radio channel and the stored second and/or third identification code. '
- 17. Base station o_f -a cordless telephone set as claimed in Claim § or 6,
20 characterized in that one of the identification codes stored in the base station is
substituted by an identification code received by the radio channel.
8. ' Handset of a cordless telephone set cor_nprising a keypad, the handset
.being provided for transmitting idenﬁﬁcation codes stored in the handset, characterized
in that instead of the identification code stoi_‘ed in the handset a second and/or third
25 identification code entered by way of the handset keypad is provided for transmission. .
-9, Handset of a cordless telephone set as claimed in Claim 8, charaeterized
in that together with the second and/or third identification code the transmission of a
handset number that can be dialled by way of the keypad is effected. |
10. Handset of a cordless telephone set as claimed in Claim 9, characterized
30 in that the dialled handset number is stored in the handset.
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I dentification codes taking place between the base sta- tion and the
ha_ﬁdset. Wth cordless tel ephone sets the frequencies of the radio
channel s bet ween base station and handsets of the cordl ess tel ephone sets
are standardi zed. The cordl ess tel ephone s@ s may optionally ad’gﬂa§ 2:034 EP
standardi zed radi o frequencies. However, an access to the sanme radio
channel is tDESCREPTIOM|Iy to be avoided for a handset and a base station

not allocated t.o each .ot her For exanple, DE-OS 39 18 697.0 discl oses an
ex- change o&orpfféﬁ?q(i?ﬂh%?lsﬁtn codes between a base station and a handset for

avoi di ng, by way of such a code ex- change, a connection being established
bet ween a hand- set and a base station not allocated to each other. The
el enent receiving an identfication code verifies the received code with a

Stored, 1 9801 1 o2t 1 o i Sl FARLR 3ot SERBRSE B ABARHES: 8, e
that an i dertasé satidh afid adltast Grie temdse] in exelangs of 1dent1ficat10n codes taking place
between the base station and the handset.
With cordless telephone sets the frequenmes of the radio channels
between base station and handsets of the cordless telephone sets are standardized. The
10 cordless telephone sets may optionally access the standardized radio frequencies.
However, an access to the same radio channel is then cértainly to be avoided for a
handset and a base station not allocated to each other.
- For example, DE-OS 39 18 697.0 discloses an exchange of identification
codes between a base station and a handset for avoiding, by way of such a code |
15 exchange, a connection being established between a handset and a base station not
allocated to each other. The element receiving an identification code verifies the
received code with a stored identification code and terminates the connection when the
two identification codes do not match. That document has further disclosed that an
1dent1ficat10n code issued only once is stored already during the manufacturing process -
20 ina read-only memory of the base station and in a read-only memory of the handset of
each telephone set comprising a base station and a handset. '
 Furthermore, for example, EP 03 03 998 A2 has also disclosed cordless
telephone sets in which such an identification code is produced in the base station as a
random number and is transmitted to a handset when the latter is charged in the base
25 station. |
. It is an object of the present invention to realise greater flexibility in a
cordless telephone set of the type mentioned in the opening paragraph.
This object is achieved in that a connection is also set up between a
handset and a base station with the aid of a second identification code stored in the base
30 station. | |
| | In all prior-art cordless telephone sets which have a safety check for
avoiding accesses by non-allocated base stations or handsets, a mobile unit is capable of

setting up a radio connection to a specific base station only when it transmits to the base
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stored al ready during the manufacturing process in a read-only nenory of
th€& base station and i'n a read-only nmenory of the handset of each tel ephone
set conpris- ing a base station and a handset. Furt hernore, for exanple,
EP 03 04 998 A2 has al so.di scl osed cordl es8 tel ephone sets in \BHR 192:0341ER n
I den- tification code is produced in the base station as. a ran- dom nunber
and i s transtationdbe ﬁdnnﬁﬁhatinismde\MmehOWeagteedt@oniin commeys With thé:solution

L2 on | eabeh BHE ol b S0 R S SO e 5 Hation
openi ng par 3gaBhup a connection for data exchange. Each user who knows the second code may
~ enter this code by means of a handset compatible with the base station. In this manner
5 any user of such a handset can sign on at any base station that may be selected'at.
random by the user, provided that he knows the second identification code of the base
 station. | |

The base station, recognizing a correspondence between the identification |
code transmitted by the radio channel and its own second identification code stored in

10 the base station, then transnuts the first identification code stored in the base station to
the handset that signs on. The handset stores the received first identification code of the
base station in an overwritable memory. This terminates the sign-on procedure. For a

* further data exchange between the base station and the signed-on handset, for example,
a conversation set up between the base station and the signed-on handset, only the first

15 idenﬁfication code is used thenceforth. This is advantageous in 'that protection against
manipulations is extensively provided because the first identification word remains
concealed from everybody.

' In a further embodlment of the invention a changeable identification code
is prov1ded This changeable identification code may be, for example, a personal

20 identification number which may be changed at will by the user of a cordless telephone
set. Th1s identification code can thus be kept secret to everybody.

In a further embodiment of the invention a connection set-up without the
first identification code is only perfonmed when the second identification code and the
changeable identification code are co-transmitted. This embodiment is advantageous in

25 that the signing on of a mobile station by an unauthorized user is avoided with the - |

~ largest possible degree of reliability. |

During the manufactoring process, the second identification code for each
base station can be issued only once, so that an accidental signing on of an adjacent
base .station is avoided, whereas in the case of an exchange of personal identification

30 numbers users of adjacent base stations might accidentally dial the same personal

~ identification nurnber. On the other hand, the additional personal identification number
ensures that a user who happens to be familiar with a second identification code cannot

signon a compatible handset at the base station of another user.
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27 This object is achieved in that a connection is also up between a
hafldset and a base station with the aid of a second identification code
stored in the base station. In all prior-art cordl ess telephone sets

whi ch have a safety check for avoiding accdsses by non-al | ocat #HBH2:034 EP
stations or handsets, a nobile unit is capable of setting up a radio _
connection to a speci f Thelreléabilityds ifurthesrenhanded rin ithat taften a ispecific oumber bfisign-

o1 Ut on. pr obetRmpts B9a bandlet WK a shanggabls InpicaBER ode A HRRcint i, bk
stored in t%ah@&%léi&hﬁﬁ&doa o8t sidedirt MEMNRASE stafion,Othe Wahdsef 1CHwilthed té-ach

user who knows The second code may enter -this code by neans of a handset
conpat i bl e vdtath in iwhi¢ineatries are no longer pessibleqainran embgdiment inowhich dhe handsefds et

can 519 3" Y 55 K e BB bR i
station. reduced due to the attendant cost of resetting a blocked handset. | |
In a further embodiment a handset number which can be dialled by the
user can be transmitted to the base station when the handset signs on. This embodiment
is specifically suitable for private branch exchanges constituted by cordless telephone

10 sets, in which a plurality of cordless telephone sets are handled by a single base station.
On the basis of the handset number which is also stored in the handset, the associated

' handset_' may be addressed selectively. In the case of telephone exchanges constituted by
cordless telephone sets, a simple enlérgement of the numbers of subscribers that can be
‘handled by the telephone exchange may thus be provided by the subscribers themselves.

15 The possibility of handsets signing on and signing off is advantageous in
that each handset may be allocated to an arbitrary base station. For example, it is
possible to use a handset both at home and at the office. In this manner the purchasing

“costs may be reduced to the actually necessary number of handsets. -
Since the signing on and signing off of the handsets is effected via the

20 handsets themselves, it is also possible to effect a signing on or signing off when there
is no direct access to the base station. This might be important, for example', ‘when the
base station is located in a closed space. |

_.The invention will now bé further described and explained with reference
to an exemplary embodiment. " ' _ _

25 o For signing on a new handset, first a combination of keys in the handset
is to be depressed, which enables the start of a sign-on procedure. In the exemplary
embodiment they are the "SET" keys and the ﬁguré 9. Then a six-figure system
identification code SSSSSS is o be entered and after that a four-figure personal
identification number XXXX. The system identification code is known to each

30 purchaser of a base station, for example, by means of enclosed information. If,
additionally, a personal identification number for signing on and signing off is provided,
as is the case in this exemplary embodiment, this system identification code may be
attached even in full view to the base station without a loss of reliability. Without the
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The base station, recognizing a correspondence be- tween the identification
colle transnitted by the radio channel and its own second identification
code stored in the base station, then transmts the first identificaton
code stored in the base station to the hanéggt t hat signs on.

stores-the received first identification code of the base station in an
over wr t abl e knowledge ofithe pewsenalidentification spmhes ungutberzed manipylatigniisr ¢ her
data exchan - ation and the signed- on handset, for
exanpl e, a ggh@@ésa ﬁgﬁﬁ@gpﬁﬁﬁl €t ween the base station and the signed-on

handset, only the fir sDepmsihghh@nkﬂ@ledgﬁihe)i,ahwsvdkéwﬁﬂﬂefexeﬁiplarihi s is

advanta- geous in that protecti ai nst m ulations is exten- sively

provi ded becipadiment, PF‘S'WIP‘&&H tqr‘]? ?‘g -righs fEemplapembedimentn ohe-

?\ég:\?:)??)éat I O %drgg ’é‘fbgfsﬁgmﬁggﬁdbm I’ca(a%giangeal:ﬁaié ?H%ﬂt | f% co &r?:ta;t/o

be, for exarthé acknowledgeckeyi. i dentification number which may be changed at

. wil by The handset now transmits by a free radio channel the entered system
idéntiﬁcation code SSSSSS, the personal identification number XXXX, and the handset
number N of the handset. If the base station with 'the uniquely issued system

10 identification code SSSSSS is located within radio range of the handset, it recognizes on
the basis of the second identification code a sign-on request directed to the base station.
By evaluating the personal identification number XXXX, it recognizes whether the sign-
on request has been issued by a user authorized thereto. If this is the case, the base

 station transmits the identification code stored in the first base station to the mobile

15 station by the established radio channel. The mobile station receiving the first
identification code over the selected radio channel stores this identification code in an
electrically erasable memory. In this manner the identification code is retained even if
the handset experiences an electnc power failure. | |

_ Simultaneously, the handset produces an acknowledge tone, in the

20 exemplary embodiment a continuous tone lasting 3 seconds, to inform the user of the
successful sign-on attempt. If the handset does not receive an identification code within
a predetermined time interval, either because the handset is located outside the radio
range of the base station or because a non-matching personal identification number was
dialled for signing on, ihé handset will produce a warning signal. In the exemplary

25 embodiment this warning signal consists of three successive pulse-like audio signals.

- The base station monitors the number of attempts a handset makes to
sign on with a false personai identification number. If in excess of eight consecutive
unsuccessful sign-on attempts are made, the base station sends a blocking order to the
handset. On the basis of this blocking order all the input facilities in the handset are

30 blocked. This blocking function may only be reset by a service engineer.
' If, on the other hand, it is detected during the sign-on procedure that
already another handset has signed on at the base station under the transmitted handset
number, the base station will not send back its first identification code either. In this

. - )
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t He user of a cordl ess tel ephone set. This identification code can thus be
keﬁt secret to everybody. In a further enbodi nent of the invention a
copnec- tion set-up without the first identification code is onl

performed when the second identification c@de and the changealRD 92.034 EP
i dentification code are co-transmtted. This 3
enbodi ment imanngy she usesdsiagdin informed bf thei siation by mﬂanaoﬁabvarmngttaneoSucby an

ol R e DR bl R e e
fication Co%rlfe@fpéﬁﬁﬁﬂli’@&ﬁﬁ%hﬁéd MimBé hadeach HaRFba! used |
A handset can be signed off in a similar fashion. The personal
S identification number then provides a safeguard against an unauthorized person’s signing
off of a handset. In the exemplary embodiment the procedure already described is
carried out while the gate key "#" in lieu of the asterisk key "** on the numerical
keypad of thé handset is to be depressed. In this case the reply of the base station is
only necessary for an acknowledge tone which signals the successful signing off.

10 Furthermore, in the exemplary embodiment the personél identification
number is changed by means of a handsét. In the exemplary embodiment the personal
identification mimbers of base stations are set at a predetermined value i. e. 0000 during
the manufacturing process. Especially in this case a changé of the personal identification
number is strongly advised. By depressing the key combination of "SET" and the figure

15 9, the programming of the handset is introduced. Subsequently, the six-figure system
identification code SSSSSS, the thus far valid personal identification number XXXX and
a new four-figure personal identification number YYYY are to be entered. By
depressing the "SET" key, the change of the personal identification number is
terminated and the change request is transmitted by a radio channel. The base station

20 which recognizes the authorization for the changé of the personal identification number
on the basis of the system identification code and the correct thus far valid personal
identification numbér, now writes in its memory the new personal identification number

 YYYY received in the message and sends back an acknowledge message to the user by
| the radio channel. '

25 The handset number dialled during a sign-on procedure is stored in the '
handset. The handsgt_may now bé seiectively responded to under this number, for
example, in a private branch exchange coristituted by cordless telephone sets. For this
purpose, the inessages used by a base station for setting up a conversation comprise a
message portion in which an handset number may be transmitted. By comparing' the

: 30 handset number 'contained in the received messages with its own stored handset number,

the handset can recognize a selective call addressed to this handset.
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once so that an accidental siging on of an adjacent base station is
avplded whereas in the case of an ex- change of personal identificaton
nuftbers users of adj a- cent base stations nmight accidentally dial the sane
per- sonal identification number. On the other hand, the additiRi#B92.034 EP
personal identificaton nunber ensures that a user mho happens to be

fam liar w t ABSTRACTd i dentifi- cation code cannot sign on a conpatlble
handset at tﬂgyﬁ statlon of anot her user. The reliabiity is further
enhaced in t 9 cific nunber of sign-on attenpts by a handset
wi th a changeabl e |dent|f|cation code that does not match the changeabl e

I dentification code stored in the base sta- tion, the-handset is swtched
to a state in which entries are no |onger possible. In an enbodi nent in
whi ch the handset can only be reset by a service engineer, the tenptation
to-mani pul ate is considerably reduced due to the attendant cost of

resetting a blocked hafglsetdless téleplivnt sefsvopristigoateast one basedsteionantby least
whi ch can one handset, an exchange of identification codes takes place between the base station
and the handset. _ ' _ |
In order to realise greater flexibility with cordless telephone sets, the
‘invention proposes to establish a connéction between.the handset and the base station
also by means of a second identification code stored in the base station. In this manner,
any user without knowing the identification codes to be exchanged between the handset
and the base station can sign on and sign off a handset at any compatible base station,
pfovidéd that he knows the second identification code. |
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-
be dialled by the user can be transmtted to the base station when the
~#handset signs on. This enbodinent is-specifically suitable for private
branch exchanges con- stituted by cordl ess tel ephone sets, ~ln _wWhich a
plurality of cordless tel ephone sets are handl ed by a sing ®Reppg i
On the basis of the handset nunber which |s also stored
associ ated handset ymay be addressed sel ectively. In the c@sg
ex- changes constrtuted by cordl ess tel ephone sets,-a si :
t he nunbers of DESGBETION: s t hat can be handl ed by the tel
may thus be pregyydsdftbohdhelsde subscribers thensel ves.
handsets signing on ang signing off is advantageous in tH z
may be allocated to an arbitrary base station. For exanple, it is PO
to wuse a handset both at honme and at the office. In this nmanner the

purchasing costs may be reduced to the actually necessary nunber of
handset s. 5 The invention relates to a cordless telephone set comprising at least one

base station and at least one handset, an exchange of identification codes taking place
between the base station and the handset.
With cordless telephone sets the frequencies of the radio channels
between base station and handsets of the cordless telephone sets are standardized. The
« 10 cordless telephone sets may optionally access the standardized radio frequencies.
However, an access to the same radio channel is then certainly to be avoided for a
handset and a base station not allocated to each other.
For example, DE-OS 39 18 697.0 discloses an exchange of identification
codes between a base station and a handset for avoiding, by way of such a code
15 exchange, a éongection being established between a handset and a base station not
allocated to each other. The element receiving an identification code verifies the
received code with a stored identification code and terminates the connection when the
two identification codes do not match. That document has further disclosed that an
identification code issued only once is stored already during the manufacturing process
20 in a read-only memory of the baﬁe station and in a read-only memory of the handset of
each telephone set comprising a base station and a handset.
Furthermore, for example, EP 03 03 998 A2 has also disclosed cordless
telephone sets in which such an identification code is produced in the base station as a
random number and is transmitted to a handset when the latter is charged in the base
25 station.
It is an object of the present invention to realise greater flexibility in a
cordless telephone set of the type mentioned in the opening paragraph.
This object is achieved in that a connection is also set up between a
handset and a base station with the aid of 2 second identification code stored in the base
30 station. _ |
In all prior-art cordless telephone sets which have a safety check for
avoiding accesses by non-allocated base st#tions or handsets, a mobile unit is capable of

setting up a radio connection to a specific base station only when it transmits to the base
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Since the signing on and signing off of the handsets is efffe fre
Handsets thenselves, it is also possible to effect a signi g?{gﬁg%q‘/é“&'\} nSHEjET
off when there is no direct access to the base station. Thifs im ght be
impor- tant, for exanple, when the base station is located[in afQchpg
space. BRI EF DESCRI PTI ON OF THE DRAW NG The present ifgvgntion w |
now be described, by way of exanple, with reference to the accompanyrmng-
draw ings, wherein 2 :

—

station the identification code somehow agreed upon in common. With the solution
proposed it is also possible with the second identification code stored in the base station
to set up a connection for data exchange. Each user who knows the second code may
enter this code by means of a handset compatible with the base station. In this manner

5 any user of such a handset can sign on at any base station that may be selected at
random by the user, provided that he knows the second identification code of the base
station. | h

The base station, recognizing a correspondence between the identification

code transmitted by the radio channel and its own second identification code stored in

10 the base station, then transmits the first identification code stored in the base station to
the handset that signs on. The handset stores the received first identification code of the
base station in an overwritable memory. This terminates the sign-on procedure. For a
further data exchange between the base station and the signed-on handset, for example,
a conversation set up between the base station and the signed-on handset, only the first

15 identification code is used thenceforth. This is advantageous in that protection against
manipulations is extensively provided because the first identification word remains
concealed from everybody.

In a further embodiment of the invention a changeable identification code
is provided. This changeable identification code may be, for example, a persbnal

20 identification number which may be changed at will by the user of a cordless telephone
set. This identification code can thus be kept secret to everybody.

In a further embodiment of the invention a connection set-up without the
first identification code is only performed when the second identification code and the
changeable identification code are co-transmitted. This embodiment is advantageous in

25 that the signing on of a mobile station by an unauthorized user is avoided with the
largest possible degree of reliability. '

During the manufacturing process, the second identification code for each
base station can be issued only once, so that an accidental signing on of an adjacent
base station is avoided, whereas in the case of an exchange of personal identification

30 numbers users of adjacent' base stations might accidentally dial the same personal
identification number. On the other hand, the additional personal identification number
ensures that a user who happens to be familiar with a second identification code cannot

sign on a compatible handset at the base station of another user.
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FIG 1 shows a cordless tel ephone set; FIG 2 shows a bl ock (di I’-AGEMENTaSHEET
eordl ess tel ephone set; FIG 3 shows a flow chart illustratijng si gn-omn of
handsets in the tel ecommunication system according to the pregert 4 c

i nvention; and FIG 4 shows a flow chart illustrating PIN cqd upga?é i‘lﬁ%
a tleconunication systemaccording to the gresent invention. HTottghew
the figures the sane reference nunerals are used for the saneifeatures.
DETAI LED DESCRI PTION OF THE . .. . REFERRED. E | MENTS.. Fl STTOWS
an exenpl ary embodi nent °EF“5'BPHI‘%§§§ Tagsh e t@%?ﬁ%f%ﬁﬁaugl%ééé‘gﬁhi t
(or station) 1 énshempBiyid Rndset with @chdngadRetdntificatiohicade tha dpesoot datthwiet h a

keypad 3 for enteri Lpformati on. The .k d 3.h I t Kk | abel | ed
08¢ v ang " chgneeible enhiaion fhde surtlin 5 PR B° BRI MEI R Y | ne.

In order to hol éate in which entries are no longer possible. In an embodiment in which the handset

S can only be reset by a service engineer, the temptation to manipulate is considerably
reduced due to the attendant cost of resetting a blocked handset.

In a further embodiment a handset number which can be dialled by the
user can be transmitted to the base station when the handset signs on. This embodiment
is specifically suitable for private branch exchanges constituted by cordless telephone

10 sets, in which a plurality of cordless telephone sets are handled by a single base station.
On the basis of the handset number which is also stored in the handset, the associated
handset may be addressed selectively. In the case of telephone exchanges constituted by
cordless telephone séts, a simple enlargement of the numbers of subscribers that can be
handled by the telephone exchange may thus be provided by the subscribers themselves.

15 The possibility of handsets signing on and signing off is advantageous in
that each handset may be allocated to an arbitrary base station. For example, it is
possible to use a handset both at home and at the office. In this manner the purchasing
costs may be reduced to the actually necessary number of handsets.

Since the signing on and signing off of the handsets is effected via the

20 handsets themselves, it is also possible to effect a signing on or signing off when there
is no direct access to the base station. This might be important, for example, when the
base station is located in a closed space.

The invention will now be further described and explained with reference
to an exemplary embodiment.

25 For signing on a new handset, first a combination of keys in the handset
is to be depressed, which enables the start of a sign-on procedure. In the exemplary
embodiment they are the "SET" keys and the figure 9. Then a six-figure system
identification code SSSSSS is to be entered and after that a four-figure pérsonal
identification number XXXX. The system identification code is known to each

30 purchaser of a base station, for example, by means of enclosed information. If,
additionally, a personal identification number for signing on and signing off is provided,
as is the case in this exemplary embodiment, this system identification code may be

attached even in full view to the base station without a loss of reliability. Without the
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a conversation between nobile unit 2 and the base sta- tion [t ottt '
Fadio link is to be established between the two units. FI RfPMﬁﬂEENTnSHEET
di agrammatic representation, in the left half, the block di ggfamof the
base unit 1 and, in the right half, the block diagramof th rrob'h ? b?%
By nmeans of an exchange interface nodule 13, the base unit isjconnec ‘éc?
a communi cation network. The ex- change intearface nodul e 13{pérferfic—atl
adaptations as regards transmi ssion and sw fching technol ogy between an

internal four- %n%vﬁedr%%to?ﬁ] %?SOI?% Qde%gﬁcahx\o mmlbre(? Cnglﬂhonnze& J%nax?lgulgt%ntlg €

conmuni cati on ne
nevertheless largely precluded

5

Depressing an acknowledge key, the "*" key in the exemplary

embodiment, acknowledges the sign-on procedure. In the exemplary embodiment a one-
5 figure number N which may be allocated to the handset may be depressed subsequent to
the acknowledge key.

The handset now transmits by a free radio channel the entered system
identification code SSSSSS, the personal identification number XXXX, and the handset -
number N of the handset. If the base station with the uniquely issued system

10 identification code SSSSSS is located within radio range of the handset, it recognizes on
the basis of the second identification code a sign-on request directed to the base station.
By evaluating the personal identification number XXXX, it recognizes whether the sign-
on request has been issued by a user authorized thereto. If this is the case, the base
station transmits the identification code stored in the first base station to the mobile

15 station by the established radio channel. The mobile station receiving the first
identification code over the selected radio channel stores this identification code in an
electrically erasable memory. In this manner the identification code is retained even if
the handset experiences an electric power failure,

Simultaneously, the handset produces an acknowledge tone, in the

20 exemplary embodiment a continuous tone lasting 3 seconds, to inform the user of the
successful sign-on attempt; If the handset does not receive an identification code within
a predetermined time interval, either because the handset is located outside the radio
range of the base station or because a non-matching personal identification number was
- dialled for signing on, the handset will produce a warning signal. In the exemplary
25 embodiment this warning signal consists of three successive pulse-like audio signals.

The base station monitors the number of attempts a handset makes to
sign on with a false personal identification number. If in excess of eight consecutive
unsuccessful sign-on attempts are made, the base station sends a blocking order to the
handset. On the basis of this blocking order all the input facilities in the handset are

30 blocked. This blocking function may only be reset by a service engineer.

If, on the other hand, it is detected during the sign-on procedure that
already another handset has signed on at the base station under the transmitted handset
number, the base station will not send back its first identification code either. In this

This Sheet Has Been Replaced

T




interface further generates the pulses (if the pulse dial- 1S
Fnpl emented) or frequencies (if the mul- tlfreguency dialfli H’W@ SREET

i mpl enent ed) necessary for dialling another subscriber. Fo this pur pose€] -
the exchange interface nmodule 13 is accordingly driven b a t@rﬁ&@hgg

control circuit 19 of the base unit. In the case of an ipcpning call, th
exchange interface nodule 13 generates a gsignal which is]applied tott ,
central control circuit 19. Wth an exgstl ng tel epho anpection, the
incom ng telephone signal is applied to an HF section 10 of the base um

1 via an AF seglhR tkluser # agdin HEorﬁﬁ%f e sﬁ&&gﬁ by ¥@nd BHY WanidR kdne. $deh! S

again converted to the AF range appl |ed to an AE section 21. It is

anplified her e abgftve %BPFeEP‘Y“(Y“aaTC(ﬂM% ithebjockingof thahandseberayse he o
user of the nbrdcepdtiinkl idéntiROh FEMbEINad eBhCHRPHRAYsea4 and

A handset can be signed off in a similar fashion. The personal

D

5 identification number then provides a safeguard against an unauthorized person’s signing
off of a handset. In the exemplary embodiment the procedure already described is
carried out while the gate key "#" in lieu of the asterisk key "*" on the numerical
keypad of the handset is to be depressed. In this case the reply of the base station is
only necessary for an acknowledge tone which signals tﬁe successful signing off.

10 ' Furthermore, in the exemplary embodiment the personal identification
number is changed by means of a handset. In the exemplary embodiment the personal
identification numbers of base stations are set at a predetermined value i.e. 0000 during
the manufacturing process. Especially in this case a change of the personal identification
number is strongly advised. By depressing the key combination of "SET" and the figure

15 9, the programming of the handset is introduced. Subsequently, the six-figure system '
identification code SSSSSS, the thus far valid personal identification number XXXX and
a new four-figure personal identification number YYYY are to be entered. By
depressing the "SET" key, the change of the personal identification number is
terminated and the change request is transmitted by a radio channel. The base station

20 which recognizes the authorization for the change of the personal identification number
on the basis of the system identification code and the correct thus far valid personal
identification number, now writes in its memory the new personal identification number
YYYY received in the message and sends back an acknowledge message to the user by
the radio channel.

25 The handset number dialled during a sign-on procedure is stored in the
handset. The handset may now be selectively responded to under this number, for
example, in a private branch exchange constituted by cordless telephone sets. For this
purpose, the messages used by a base station for setting up a conversation comprise a
message portion in which an handset number may be transmitted. By comparing the

30 handset number contained in the received messages with its own stored handset number,

the handset can recognize a selective call addressed to this handset.
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returned to the base unit 1 via AF section 21 and HF section 20. The
speech of the nobi [i-ed to the exchange ijntecface npdule 13
via HF section 10' u[‘ﬂ@&'@ﬂﬂjﬂuﬂl Menori es 15 and REPLACEMENT BHERXIqs.

The base station an 1D code nodul at or - I I
b DEC 88, s

detector 17, and an evaluation circuit 18 ich are a
to the AF part 11 when ID code information is exchange
station 1 and GUAdMBandset 2. The coupling is done via-
12b. The handset 2 further conprises an |ID code nodu-
detector 27,. an evaluation circuit 28, and a control u
and 22b, shown synbolically, are provided for |lowering the AF signal to
the |oudspeaken, 23 for eQeibghBnd 2: Chfitising ol fBast 3n® B flod drlhe A" |
illustrating sign-on of. handsets. or |gnFn on a .new handset, first a
conbi nati on of orelendser, anjrxchangriefddentification pedes tafing plasel betwpincthe basalstatien t he

and the handset, characterized in that a connection is also set up with the aid of a

at or

26, an | D cdde
' la

second identification code stored in the base station.

5 2. Cordless telephone set as claimed in Claim 1, characterized in that a
connection is also set up with the aid of a changeable identification code.
3. Cordless telephone set as claimed ih Claims 1 and 2, characterized in
that a connection is set up only with the aid of a combination of the second
identification code and the changeable identification code.

10 4. Cordless telephone set as claimed in one of the Claims 1, 2 or 3,
characterized in that a handset number allocated to the handset is transmitted.

5. Base station of a cordless telephone set, in which an identification code is
stored in the base station, characterized in that storage means for storing a second
and/or third identification code are provided. '

15 6. Base station of a cordless telephone set as claimed in Claim 5,
characterized in that the first identification code is transmitted on the basis of detected
correspondence between an identification code contained in the message received by the
radio channel and the stored second and/or third identification code.

7. Base station of a cordless telephone set as claimed in Claim 5 or 6,

20 characterized in that oné of the identification codes stored in the base station is
substituted by an identification code received by the radio channel.

8. Handset of a cordless telephone set comprising a keypad, the handset
being provided for transmitting identification codes stored in the handset, characterized
in that instead of the identification code stored in the handset a second and/or third

25 identification code entered by way of the handset keypad is provided for transmission. -
9. Handset of a cordless telephone set as claimed in Claim 8, characterized
in that together with the second and/or third identification code the transmission of a
handset number that can be dialled by way of the keypad is effected. _
10. Handset of a cordless telephone set as claimed in Claim 9, characterized

30 in that the dialled handset number is stored in the handset.
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start of a sign-on procedure. In the exenplary enbodi- nment at S1 they are
the "SET" keys and the FIG 9. Then at S2 a six-figure system
identification code SSSSSS is to be entered and after that_a four-figure
personal identification number XXXX. The systemidentifi atHE?DAEEMENF SHEET
known to each purchaser of a base station, for exanple, hy peaps—et
encl osed information. If, additionally, a7personal identiffi cat | OB r&u%gr
for signing on and signing off i's provided, as is the casle d

6 this exenphasyrgrpodi ment, this systemidentificatio

Cordless telephone set.

In cordless telephone sets comprising at least one base station and at least
one handset, an exchange of identification codes takes place between the base station
and the handset.

In order to realise greater flexibility with cordless telephone sets, the
invention proposes to establish a connection between the handset and the base station
also by means of a second identification code stored in the base station. In this manner,
any user without knowing the identification codes to be ext:hanged between the handset
and the base station can sign on and sign off a handset at any compatible base station,
provided that he knows the second identtﬁmtion code.
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code:-may be .attached even in full viewto the base station wthout a.loss
wof reliability. Wthout the know - edge of the personal identification
hunber, unautho- rized mani pul ation is neverthel ess | argel
Depressing an acknow edge key, the "*" key in the exenpla yREPﬁkﬂEMENTt SHEET
acknow edges the sign-on pro- cedure. In the exenplary enfpod-rent—e
. one-figure nunber N which nmay be all ocated to the handset |ngy g ﬁgp ﬁggec
subsequent to the acknow edge key. The handset at S3 ndwit S S a
free radio chan- nel the entered systemidentification code “SSSoo, ttre
personal _identification nunber XXXX, andl the handset nunbdr N of the
handset. |f the base statlon 1 with the uni quely |ssued system

i denti-fication code MP? he handset, it
recogni zes on the baS| S o ﬁ SEI ode a sign-on request
directed to the base statl ‘ﬁ m #ﬁ% i dentification
nunber XXXX at S4 It recog- ni zes V\/net her the si gn-on request has been

i ssued by a.

This application is related to apphcanon Ser. No.
07/921,956, filed Jul. 29, 1992.

The invention relates to a telecommunication system
in which at least one base station can communicate with
at least one handset by a radio link, an exchange of
identification codes taking place between the base sta-
tion and the handset.

With cordless telephone sets the frequencies of the
radio channels between base station and handsets of the
cordless telephone sets are standardized. The cordless
telephone sets may optionally access the standardized
radio frequencies. However, an access to the same radio
channel is then certainly to be avoided for 2 handset and
a base station not allocated to each other.

For example, DE-OS 39 18 697.0 discloses an ex-
change of identification codes between a base station
and a handset for avoiding, by way of such a code ex-
change, a connection being established between 2 hand-
set and a base station not allocated to each other. The
element receiving an idenmtification code verifies the
received code with a stored identification code and
terminates the connection when the two identification
codes do not match. That document has further dis-
closed that an identification code issued only once is
stored already during the manufacturing process in a
read-only memory of the base station and in a read-on]y
memory of the handset of cach telephone set compris-
ing a base station and a handset.

Furthermore, for example, EP 03 04 998 A2 has also
disclosed cordless telephone sets in which such an iden-
tification code is produced in the base station as a ran-
dom number and is transmitted to a handset when the
latter is charged in the base station.

It is an object of the present invention to realise
greater flexibility in a cordless telephone set of the type
mentioned in the opening paragraph.
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user authorized thereto. If this is the case, the base sta- ti
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ronly when it transmits to the base station the identifica-
tion code somehow agreed upon in common. With the
solution proposed it is also possible with the second
identification code stored in the base station to set up a
connection for data exchange. Each user who knows
the second code may enter this code by means of a

handset compatible with the base station. In this manner .

any user of such a handset can sign on at any base sta-
tion that may be selected at random by the user, pro-
vided that he knows the second identification code of
the base station. '

The base station, recognizing a correspondence be-
tween the identification code transmitted by the radio
channel and its own second identification code stored in
the base station, then transmits the first identification
code stored in the base station to the handset that signs
on. The handset stores the received first identification
code of the base station in an overwritable memory.
This terminates the sign-on procedure. For a further

- data exchange between the base station and the signed-

on handset, for example, a conversation set up between

the base station and the signed-on handset, only the first

identification code is used thenceforth. This is advanta-
geous in that protection against manipulations is exten-
sively provided because the first identification word
remains concealed from everybody.

In a further embodiment of the invention a change-
able identification code is provided. This changeable
identification code may be, for example, 2 personal

 identification number which may be changed at will by

the user of a cordless telephone set. This identification
code can thus be kept secret to everybody.

In a further embodiment of the invention a connec-
tion set-up without the first identification code is only
performed when the second identification code and the
changeable identification code are co-transmitted. This
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Base station at S11 nonitors the nunmber of at- tenpts a hapdget—rekes—to
sign on with a false personal identification nunber. If injejcqss g{jpe?bggt
consecutive unsuccessful sign-on atter@ts are nade at S8, {h¢ aa%e U
station sends a blocking order S13 to the handset. On

dfte handset
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’ the largest possible degree of reliability. .

During the manufacturing process, the second identi-
‘fication code for each base station can be issued only
once, so that an accidental signing on of an adjacent
base station is avoided, whereas in the case of an ex-
change of personal identification numbers users of adja-
cent base stations might accidentally dial the same per-
sonal identification number. On the other hand, the
additional personal identification number ensures that a
user who happens to be familiar with a second identifi-
cation code cannot sign on a compatible bandset at the
base station of another user.

The reliability is further enhanced in that after a spe-
cific number of sign-on attempts by a handset with a
changeable identification code that does not match the
changeable identification code stored in the base sta-
tion, the handset is switched to a state in which entries
are no longer possible. In an embodiment in which the
handset can only be reset by a service engineer, the

" temptation to manipulate is considerably reduced due to
the attendant cost of resetting a blocked handset. .

In a further embodiment a handset number which can
be dialled by the user can be transmitted to the base
station when the handset signs on. This embodiment is
specifically suitable for private branch exchanges con-
stituted by cordless telephone sets, in which a plurality
of cordless telephone sets are handled by a single base
station. On the basis of the handset number which is also
stored in the handset, the associated handset may be
addressed selectively. In the case of telephone ex-
changes constituted by cordless telephone sets, a simple
enlargement of the numbers of subscribers that can be
handled by the telephone exchange may thus be pro-
vided by the subscribers themselves.

The option of handsets signing on and signing off is
advantageous in that each handset may be allocated to
an arbitrary base station. For example, it is possible to
‘use a handset both at home and at the office. In this
manner the purchasing costs may be reduced to the
actually necessary number of handsets.




If, on the other hand,
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BRIEF DESCRIPTION OF THE DRAWING

The present invention will now be described, by way
of example, with reference to the accompanying draw-
ings, wherein

FIG. 1 shows a cordless telephone set;

FIG. 2 shows a block diagram of a cordless telephone

FIG. 3 shows a flow chart illustrating sign-on of
handsets in the telecommunication system accordmg to

~ the present invention; and

FIG. 4 shows 2 flow chart illustrating PIN-code
update in a telecommunication system according to the
present invention.

Throughout the figures the same reference numerals
are used for the same features.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows an exemplary embodiment of a cordless
telephone set including a base unit (or station) 1 and 2
mobile unit (or handset) 2, which is provided with a
keypad 3 for entering information. The keypad 3 has at |
least keys labelled 0-9, “*”, and “SET™. The base unit 1
is connected to a communication line. In order to hold
a conversation between mobile unit 2 and the base sta-
tion 1, 2 duplex radio link is to be established between
the two units.

FIG. 2 shows in a diagrammatic representation, in the
left half, the block diagram of the base unit 1 and, in the
right half, the block diagram of the mobile unit 2. By
means of an exchange interface module 13, the base unit
is connected to a communication network. The ex-
change interface module 13 performs all adaptations as
regards transmission and switching technology between
an internal four-wire interface and the two-wire con-
nection to the communication network. The exchange




FIG 4 shows -a flow chart for updating the personal i denti fication nunber.

| ¥ the exenpl ary enbodi ment the personal identification nunbdr ngett
by neans of a handset. In the exenplary enbodinent the perso aﬁlEﬁLﬁéWﬁ\'T SHEET

i dentification nunbers of base stati ong are set at a prede- tlerm ned varue
e.g. 0000 during the manufacturing pro- cess. Especially in thi s 8sAlg 1999
change of the personal |dent|f|cat|on nunber is strongly advils By

depressing the key conbination of "SET" and the FIG 9 at PUJ,

programming of the h [ uce |y
six-figure systemldw ﬁgw % f Lé’ 33156

the
t he

personal
i dent’i fication num # enies (f sheimBht i i cati on
nunmber -YYYY are to btifzequency dislling method yunplemredhapccsmychange of
the personal identiffonidiziling ahetherssubsscribent dom thiist p ghcr equest is
~trans- mitted at PUlekshéngethterfaberiodule’ By ecogni zes
the authorization fog éé?ﬁrﬂ%?&r&&ﬁ ﬁ&??ﬁé"bakéggﬂ. c&td%enunber on

~the basis of the o ap jncoming call, the exchange interface module 13

generates a signal which is applied to the central control

circuit 19.

With an exxstmg telephone connecuon, the incoming
telephone signal is applied to an HF section 10 of the
base unit 1 via an AF section 11. In an HF section 20 of
the mobile unit, it is again converted to the AF range
and applied to an AF section 21. It is amplified here and
applied to a loudspeaker 23. The speech signal of a user
of the mobile unit is recorded by a2 microphone 24 and
returned to the base unit 1 via AF section 21 and HF
section 20. The speech of the mobile user is applied to -
the exchange interface module 13 via HF section 10 and
AF section 11.

Memories 15 and 25 store ID codes. The base station
‘further includes an ID code modulator 16, an ID code
detector 17, and an evaluvation circuit 18 which are
appropriately coupled to the AF part 11 when ID code
information is exchanged between the base station 1and
the handset 2. The coupling is done via switches 12 and
125. The handset 2 further comprises an ID code modu-
lator 26, an ID code detector 27, an evaluation circuit
28, and a contro] unit 29. Switches 212 and 224, shown
symbolically, are provided for lowering the AF signal
to the loudspeaker 23 for sending the ID code.

FIG. 3 shows a flow chart illustrating sign-on of
handsets.

For signing on a new handset, first a combination of
keys in the handset is to be depressed, which enables the
start of a sign-on procedure. In the exemplary embodi-
ment at S1 they are the “SET” keys and the FIG. 9.
Then at S2 a six-figure system identification code
SSSSSS is to be entered and after that a four-fSgure
personal identification number XXXX. The system
identification code is known to each purchaser of a base
station, for example, by means of enclosed information.
If, additionally, a personal identification number for
signing on and signing off is provided, as is the case in




systemidentification code and the correct thus far valid per oﬁ
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i dentification nunber YYYY 8 rpceiyer A
message and sends back an acknow edge nes§age to the user by th ?adi%ﬂst.ﬁﬁg
channel at PUS5. The handset nunber dialled during a sign-or proce- :

is stored in the handset. The handset may now be sel ectively sponded to
under this nunber, this exsmpliny embodimend, this spsterit identifieatien consti
by cord- l.ess tel ephgpg ﬁ;?é(sbe': Shed REAP SR Sfull RfeWeES ahesShageed by a base
station f_ or setting ich withdirs 168 of faibiifify. Without the knowl-
edge of the personal identification number, unautho-
rized manipulation is nevertheless largely precluded.
Depressing an acknowledge key, the “*” key in the
exemplary embodiment, acknowledges the sign-on pro-
cedure. In the exemplary embodiment a one-figure
‘number N which may be allocated to the handset may
"be depressed subsequent to the acknowledge key.
The handset at S3 now transmits by 2 free radio chan-
nel the entered system identification code SSSSSS, the
personal identification number XXXX, and the handset
_ number N of the handset. If the base station 1 with the
uniquely issued system identification code SSSSSS is
located within radio range of the handset, it recognizes
on the basis of the second identification code a sign-on
request directed to the base station. By evaluating the
personal identification number XXXX at $4, it recog-
nizes whether the sign-on request has been issued by a
user authorized thereto. If this is the case, the base sta-
tion 1 transmits S5 the identification code stored in the
first base station 15 to the mobile station 2 by the estab-
lished radio channel. The mobile station 2 receiving the T
first identification code over the selected radio channel '
stores this identification code in an electrically erasable
memory 25B. In this manner the identification code is
retained even if the handset experiences an electric
power failure.
Simultaneously, the handset produces an acknowl-
edge tone at 89, in the exemplary embodiment a contin-
uous tone lasting 3 seconds, to inform the user of the
successful sign-on attempt. If the handset does not re-
ceive an identification code within a predetermined
time interval, either because the handset is located out- -
side the radio range of the base station or because a
non-matching personal identification number was di-
alled for signing on, the handset will produce a warning
signal at S26. In the exemplary embodiment this warn-
ing signal consists of three successive pulse-like audio
signals, -
The base station at S11 monitors the number of at-
tempts a handset makes to sign on with a false personal
identification number. If in excess of eight consecutive
unsuccessful sign-on attempts are made at S8, the base
station sends a blocking order S13 to the handset. On
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base station conpris-

| - the basis of tliis blocking order all the inpiif facilities i

the handset are blocked at S14. This blocking function
~may only be reset by a service engineer.

If, on the other hand, it is detected at S7 during the
sign-on procedure that already another handset has

_signed on at the base station under the transmitted hand-
set number, the base station will not send back its first
identification code either. In this manner the user is
again informed of ‘the situation bv means of a warnine
tone at S15. Such abortive attempts, however, are dis-
carded for the blocking of the handsect, because the
correct personal identification number had each time
been used. X
. A handset can be signed off in a similar fashion. The

. personal identification number then provides a safe-
guard against an unauthorized person’s signing off of a

~ handset. In the exempiary embodiment the procedure
already described is carried out while the gate key “#”
in lieu of the asterisk key “*” on the numerical keypad
of the handset is to be depressed. In this case the reply

~ of the base station is only necessary for an acknowledge
tone which signals the successful signing off.

FIG. 4 shows a flow chart for updating the personal
identification number. In the exemplary embodiment
the personal identification number is changed by means
of a handset. In the exemplary embodiment the personal
identification numbers of base stations are set at a prede-
termined value e.g. 0000 during the manufacturing pro-
cess. Especially in this case a change of the personal
identification number is strongly advised. By depressing
the key combination of “SET” and the FIG. 9 at PU1,
the programming of the handset is introduced. Subse-
quently at PU2, the six-figure system identification code
SSSSSS, the thus far valid personal identification num-
ber XXXX and a new four-figure personal identification
number YYYY are to be entered. By depressing the
“SET"” key, the change of the personal identification
number is terminated and the change request is trans-
mitted at PU3 by a radio channel. The base station
which recognizes the authorization for the change of
the personal identification number on the basis of the
system identification code and the correct thus far valid
personal identification number at PU4, now writes in its
memory the new personal identification number YYYY




I ng: (i) rreans to comunicate by a radio |ink, (ii) nea SREMME@!T SHTEE

aifirst and a second identification code, - (1i1i1) mean 0

a received identification code with a stored identificatfo qgﬂaﬁw 1399
(iv) means-to set up a conmunication congecti on, b) at |east png han seq
conpri si ng: (1) means to communicate-with the base station jby

the radio |ink, (i1) means to store a first and a second identification
code, - (i) neasecivedauthemessage and\seads backian acknewledge code —

with a stored.ident mhessageas thedser hethieradid chaanel at Pidd.sai d system
conprising the steps: T hadettushBes @Al Gurti@ld Ggndos iproce-
dentification oA 8Satelahihe bhdisd H iR Gler me nosba 19 11 S d
base st at | on a secon | eré?lﬁ%l cat Id)n .
sélectively responded to under this number, for exam-
ple, in a private branch exchange constituted by cord--
less telephone sets. For this purpose, the messages used
by a base station for setting up a conversation comprise
a message portion in which an handset number may be
transmitted. By comparing the handset number con-
tained in the received messages with its own stored
handset number, the handset can recognize a selective
call addressed to this handset. :



code uni que to said base station, - (e) storing in said handsety t he

fitst identifiea- ti on code, (f) establishing a first rgdRBPIA

connection bet Se station and handset by an exchange %EgTdS-HEET
first identifi\é\mn”“”’#) ” ,’the handsgt knows t he secon { ,

i dentification cédecsto s e base station, as an alter atled sméﬁ 1888

step (f), (g) establishing a second radio |ink connection bg- tween

t he base station and handset by the hm— transmtting fo the base o
station the second identifi- cati S. 2. The tel ecommmi-eation _‘

systemas claimed inclaiml, further conprising the steps: (h) in
response to receiving irImnatteledomnrmication systerszomdprsing:i f i cati on code,
the base station then g)at Reshangibage stitios,wid rdestatior domptis-
i dentification code.ing:
(1) means to communicate by a radio link,
(i) means to store a first and a second identification
code,
(iii) means to compare a received identification
code with a stored identification code,
(iv) means to set up 2 communication connection,
b) at least one handset comprising: '
(i) means to communicate with the base station by
the radio link,
(i1) means to store a first and a second identification
code,
(1) means to compare a received identification
code with a stored identification code,
the method of operating said system comprising the
steps: B '

(c) storing in said base station a first identification
code associated with said handset,

(d) storing in said base station a second identification
code unique to said base station,

(e) storing in said handset if known the first identifica-
tion code, |

(f) establishing a first radio link connection between
the base station and handset by an exchange of said
first identification code, when the handset knows
the second identification code stored in the base
station, as an alternate step to step (f),

(g) establishing a second radio link connection be-
tween the base station and handset by the handset
transmitting to the base station the second identifs-
cation code.

2. The telecommunication system as claimed in claim

1, further comprising the steps:

(h) in response to receiving from the handset the
second identification code, the base station then
exchanging with the handset the first identification

" code.




10 3. The tele ' ' m as cIéirredin claim 1, furtpmey —
cénprising the ste lum‘““ml\ ﬁ nse to receiving fromthe hg nﬁE%&AQMNT SHEI
second identificat'm“ SR - station then - t r andmttyg —

to the handset for storfagé tfie First: i dentification code. 4.

t el comrmini cation systemas clainmed in clalf 1, further conprisifg t-rlliga3 AUG 1333
st eps: (i) when the handset has a stored first identification coue; —
the alternate step (g)3cahecelecommunicationtsystem as alained in nd radio

link connection and dpfygrthieecomprising the stepst abl e for establishing a radtro

| i nk -connec-

(h) in response to receiving from the handset the
second identification code, the base station then
transmitting to the handset for storage the first
identfication code. '

4. The telecommunication system as claimed in claim

1, further comprising the steps:

(i when the handset has a stored first identification
code, the alternate step (g) cannot be used 10 estab-
lish the second radio link connection and only step
(f) is available for establishing a radio link connec-
tion.

5. The telecommunication system as claimed in claim

1, wherein the handset and base station each further

comprises means for changing its stored first identifica- -

tion code, and wherein the second radio link connection
is established by the handset also transmitting to the
base station with the second identification code the
changed first identification code for storage by the base
station. -
6. The telecommunication system as claimed in claim
1, further comprising the steps: ' '
(h) step (g) is carried out by also transmitting a hand-
set number assigned to the handset.
7. A base station for use in a telecommunication sys-
tem having at least one handset,
- said base station comprising:
(i) means to communicate by a radio Iink,
(1) means to store a first and a second identification
code,
(iii) means to compare a received identification
code with a stored identification code,
(iv) means to set up a communication connection
with said handset, .
the method of operating said base station comprising
the steps:
(a) storing in said base station a first identification
code assigned to a handset,
(b) storing in said base station a second identifica-
"~ tion code unique to said base station, '

v
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tion. 5. The teteeommunication system as cl ainmed in clai

RGN RN - covper 75 Tre"Setona Pﬁm’m“m SHEET
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handset and base
stored first iden
connection. i s est
station with the
code for storage
clained in claim
out by al so trans

abl i shed By the” handsetfal so transmitting{td
second identification code the changed fi r|st

+

by the base station. 6. The tel econmuni

at'sﬁ
1, further conprising the steps: (h) stgp (g)

oyoLcHIdS
is carried

m t t{q)gestablishing 2 fivstt radich dinka congection
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7. A base station for uggeem thetbhwgfﬁﬂ&hfﬁd Wgt Yye@nhexi ng at | east
I d bas%gt tlﬂeﬁ édgeans to conmuni cate

one handset, sa
by a radio I|nk
i dentification

snse to rgéceman flr'c?ﬁn fhe hanﬁge Oﬁle
second identification code, establishing a second
radio link connection between the base station

.and handset by transmitting to the handset the

first identification code.
8. A base station for use in a telecommumcauon sys-
tem having at least one handset as claimed in claim 7,

wherein the base station in response to receiving a

changed identification code from the handset stores and
substitutes the changed identification code for one of its
stored identification codes. '
9. A handset for use in a telecommunication system
having at least one base station,
said handset compnsmg
(i) means to communicate by a radio link,
(ii) means to store a first and a second identification
code,
(iif) means to compare a recmved identification
code with a stored identification code,
(iv) means to set up a communication connection
with said base station,
thee%xgthod of operating said handset comprising the

(a) storing in said handset if known a first identifi-
cation code assigned to the handset,

(b) storing in said handset if known a second identi-
‘fication code unique to said base station,

(c) establishing a first radio link connection be-
tween the base station and handset by an ex-
change of said first identification code, when the
handset knows the second identification code
stored in the base station, as an alternate step to
step (€), .

(d) establishing a second radio link connection
between the base station and handset by trans-
mitting to the base station the second identifica-
tion code. '

10. The handset of claim 9, wherein the handset com-

prises a keypad for entering a second identification

code, and the further step of entering the second identi-
fication code is carried out prior to carrying out step

(d).

* %k & ¥ %
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(i1i) nmeans to conpare a received identification
i;dentification code,

with said handset,

code assigned to a handset,

i dentifica-

. SECURE COMMUNICATION PROTOCOL

code with a stored
(iv) means to set up a communi cati gR~corRect6

the nmet hod of operating said base stati OREIEILAQEMENTHSHEET
t he steps: (a) storing in said base B2ation a first identig+eatton

(b) storing in said base Stcl‘thf" 8 ?\330@99

tion code unique to said base station,

CORDLESS TELEPHONE SET WITH

ABSTRACT

" In cordless telephone sets comprising at least one base

station and at least one handset, an exchange of identifi-
cation codes takes place between the base station and
the handset. In order to realise greater flexibility with
cordless telephone sets, the invention proposes to estab-
lish a connection between the handset and the base
station also by means of a second identification code
stored in the base station. In this manner, any user with-
out knowing the identification codes to be exchanged
between the handset and the base station can sign on
and sign off a handset at any compatible base station,
provided that he knows the second identification code.

FIGURE 2



(c) establishing a first radio |ink connection | tween the base
station and handset by an ex- + change of said first identification
code, (d) in response to receiving fromthe handset the second

i dentification code, establishing a second radio link

bet ween the base station . - and handset by transmtting Wﬁ@éwgﬂ&%’tm
t he : first identification code. 8. A base station fprluse in a

t el ecommuni cation sys- tem having at |east one hahdset as c a mé@ i A& 1385
7, wherein the base station in response to receiving a chahggd

I denti'fication code.fromthe handset stores and substitutesjthe changed
I dentifi.cation code for one of its stored identification colles 9. A

handset ‘for use in a tel econmuni cation system having at |east one base -
statlon . said handset conprising:
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(1) means to communi cate by a radio |link,
and a second identification code,
recei ved identification
(iv) means to set up a conmunication connection
station,
(a) storing in said handset if known a first identifi-
assigned to the handset,
i denti - fication code unique to said base station,
establishing a first radio link connection be-

and handset hy an ex-

the -~ handset essecond identification code
base stdtion, as a 'ﬁgggfn step to step (c),
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)

t he nethod of operating said handset conprisin

(ii) means to store a first
(ii1) means to conpare a
code with a stored identification code,

with said base
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(b) storing in sajﬁ,handsef i f} 'k .
c 1 408
t ween |t h tgsgtthV?on
change of said first identificqgti

stored in t he
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(d) establishing a second radi o |ink connection bet ween the base
station and handset by trans- _ mtting to the base station the second
i dentifica- . tion code. 10. The handset of claim9, wherein the-
handset com prises a keypad for entering a second identification code, and
the further step of entering the second identi- fication code is carried
out prior to carrying out step (d). e e el
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HANDSET: PU3

BASE:
« UPDATE | PU5

PIN L
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END PU6
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