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A REGISTRATION METHOD USED FOR REGISTEEING AT LEAST ONE
DUAL MODE MOBILE STATION WITH AN ASSOCIATED PRIVATE BASE
STATION _ |

The invention falls within the field of radio
systems. S
More precisely, the invention reletes to a
registration method used for registerl@g at least one
dual mode mobile station (i.e. havingi#ﬁo'operating
modes: "cordless" and "cellular") witHWan associated
private base station, the base statioﬁdtogether with the
dual mode mobile station making up a cordless radio
system. ' '

First of all, it should be pointed out that there
are two main families of radio system: cordless systems

and cellular systems.

Conventionally, a cordless system (of the CT2 or
DECT type for instance) comprises a private base station
with which there are associated one or more mobile
statlons There are many known appllcatlons of such a
cordless system.

Thus, in a first application, the'private base
station is located in a dwelling, and the user and family
have .one or more mobile stations operating with the
privaﬁe base station. In this case, the'private base
station is also called a home or personal base station,
and the mobile stations are also called portable handsets
or terminals. o

In a second application, the priyeﬁe base station is
located within the premises of a compeﬁy_with a plurality
of employees, each of them having a mcbile station
operating with the private base statidh" In this case;
the private base station 1s also called a company or
office base station. :

The private base station is connected to the public
telephone network. Thus, each mobile statlon
communicates with the public network v1a_the private base
station with which it is associated. _ihe private base
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station provides for local coveragé only, roughly
corresponding to an area the size of én apartment, a
house and garden, or business premises.

Conversely, cellular systems (of_thé GSM 900 or DCS
1800 types for instance) are designedfto provide much
wider coverage, for instance the size of a country or
even of a continent. Generally speaking, a cellular
radio system is implemented within a geographical network
of cells. A base station (hereinafter sometimes called a

.cellular base station) is associated with each cell.

Each user has a mobile station (also called a portable
terminal) capable of communicating via the base station
associated with the cell within which the user is
located.

Cordless and cellular systems have been developed.in
parallel for some considerable length of time, hence the
existence of two base station designs, i.e. those usable
only in a cellular system and those usable only in a
cordless system.

Recently, attempts have been made to integrate both
"cordless" and "cellular" types of operation in the same
mobile station - called a dual mode mobile station.
Indeed, because of the complexity of the cellular system,
its use costs more to the user than the use of a cordless
system. In other words, subscriptions:and communications.
are charged at a higher rate in a cellﬁiar system than in
a cordless system (the rates applied in the case of a
cordless system being those of the pubiic network to
which the private base station is connécted). Therefore,
attempts are being made to make it poséible for the user
to use a mobile station in "cordleSs"iﬁode as often as
possible (i.e. as soon as the user-isfﬁithin local
coverage of the private base station){fwith "cellular"
mode being used only when operation in "cord1ess“ mode ié
not possible. |

The first known solution, which is the easiest to
implement, consists in juxtaposing in the same casing the



10

15

20

25

30

35

components of both.a "cordless" mobile station and those
of a "cellular" mobile station. |

As can be easily understood, that first solution is
very expensive since the price of a dual mode mobile
station implemented in that way corresponds roughly to
the sum of the prices of a "cordless" mobile station plus
a "cellular" mobile station. |

A second known solution, which is more advantageous,
has recently been proposed. It consists in designing a
private base station compatible, in terms of frequency
band, with the cellular system used in "cellular" mode.
In other words, the private base station transmits and
receives over fréquencies contained within the same band
as the-frequencies transmitted and received by base
stations of the cellular system. The operation of the
private base station and of the dual mode mobile station
in this case is as briefly described below.

In standby mode (i.e. so long as the dual mode
mobile station has not registered or after the dual mode
mobile station has registered), the private base station
transmits ovef-a beacon channel to reveal its presence to
the dual mode mobile station. '

As for the dual mode mobile station, when in standby
in "cellular" mode, it periodically listens to the beacon
channel of its associated private base station. When the
dual mode mobile station enters the 1océllcoverage of its
private base stétion, it recognizes the beacon channel
and then registers with the private base station.
Following this'registration, the dual mode mobile station
operates in "cordless" mode and can be used to directly
send calls to (or receive calls from) the public network,
independently of the cellular network.

It is important to note that the régistration of the
dual mode mobile station with the priVate base station
constitutes a stage, executed once and'for all, prior to
operating in "cordless" mode. In contrast, actual
"cordless" mode operation consists of carrying out
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sucéessively, a plurality of call setéup stages (incoming

or outgoing), each set up stage being]fqllowed (except in

- case of problems) by a conversation3s¢age. In other

words, from the moment the dual mode mobile station is
registered, a plurality of-successivéfcalls can be set up
and a plurality of conversations can be processed,
without requiring a new regisﬁration eéch-time.

In_éctive mode, after the dual mode mobile station

‘has registered with the private base station, the private

base station continues to transmit over the beacon
channel, in order to warn the dual mode mobile station
that a call is intended for it (incoming call) or that an
access request previously sent by the dual mode mobile
station (outgoing call) has been accepted.

It is obvious that with that known solution, thé
cost of the 'dual mode mobile station is much less than
that of the first solution, since the same hardware is
used in both "cordless" and "cellular" modes.

In counterpart, with that second known solution,
because of the simultaneous use of the same frequency
band, there exists a risk of interference, both between
various private'base stations, and between private base
stations and cellular base étations.

In ofdeflto minimize this risk, it has been proposed
that the beacon channel be reduced to-aﬁ,intermittently
transmitted signal, with a low operatiﬁg cycle (i.e. with
time slots that are relatively far.apa#t).

Unfortunately, this proposition is not good in terms
of interference. Indeed, even thoughfﬁhe beacon channel
is transmitted'with a low operating cYéie, it
nevertheless constitutes a source of interference with
all other base stations (home or cellular) using the same
beacon channel. It is therefore necééééry to ensure co-
ordination in terms of frequencies andigéographical
coverage, but this entails very COmpléi“purchasing.and
installation procedureé. .
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A particular object of the inﬁeﬁtiOn is to mitigate
the various drawbacks of this state of the art.

More precisely, one of the objects of the present
invention is to provide a registration method used for
registering a dual mode mobile station with a private
base station, which would enable the risks of
interference to be minimized both between various private
base stations and also between'private base stations and
cellular base stations. _ _

The invention also aims at providing such.a method,
the implementation of which requires few modifications to
a dual mode mobile station compared with corresponding
cellular stations already in existence.

These various objects, as well as others which
appear below, are achieved according to the invention by
a registration method used for registering at least one
dual mode mobile station with an associated private base.
station, said private base station‘being connected to the
public telephone network and using, for transmission and
reception, frequencies which are close to or identical to

. those used in a cellular radio system, said dual mode

mobile station being able to operate either in “cordless“
mode, or in "cellular®" mode,

said method consisting in interchanging signals in
accordance with a preset protocol based firstly on a .
preset frequency hopping law, determiniﬁg the frequenéy
over which each signal is to be transmitted, and secondly
on a preset uplink start-up frequency, over which the
dual mode mobile station transmits the first signal, said
frequency hopping law and said uplink start-up frequency
being specific to, and known by, the dual mode moblle
station and associated private base statlon.

sald method being characterized in that it comprlses
an initial contact stage itself 1nc1ud1ng the follow1ng

steps
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- the dual mode mobile station transmits a contact
burst, made up of a pure sine wave at said uplink start-
up frequency; _ )

- the private base station, which is in receive mode
over said uplink start-up frequency, receives the contact
burst, and then answers by transmitting an acknowledgment
burst, made up of a pure sine wave at a downlink start-up
frequency éssociated with said uplink start-up frequency;
and

- the dual mode mobile station receive the
acknowledgment burst. '

Therefore, the general principle of the invention
consists of pairing a dual mode mobile station with a
private base station by making them operate a signal
interchange protocol based on the same frequency hopping
law, and with the same uplink start-up.frequency, so
that, depending on the previously transmitted or received
frequency, each of the two stations (private base station
or dual mode mobile station) knows whether it is to
transmit or receive, and over which frequency.

Thus, because of frequency hopping, any risks of
interference with other base ‘stations (home or cellular)
during the registration stage are minimized.

Besides, since the main protocol elements (i.e.
frequency hopping law and uplink start-up frequency) are
specific to the pair (private base station / dual mode
mobile station), the duration of the registration stage
can be very short. '

Fufthermore, it is important to note that, in the
invention, it is always the dual mode mobile station that
initiates the interchange of signals. Therefore, in
standby mode, the'private base station does not transmit
any signal (it monitors the uplink start-up frequency) ,
which prevents any intérferenée with other .base stations
(home or cellular).

Advantageously, the dual mode mobile station
transmits the first signal at the uplink start-up
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frequency after the user has indicated a desire to
register'thé dual mode mobile station with the private
base station.

Thus, it is the user who decides when to register a
dual mode mobile station with the private base station.
As explained above, this prevents the private base
station from having to transmit a beacon-type signal in
order to make its presence known to the dual mode mobile
station. |

Advantageously, the private bése station is
independent from the cellular radio system, the dual mode
mobile station being accessible:

- in "cordless" mode, by means of a first number
associated with the private base station within the
public telephone network, and

- in "cellular" mode, by means of a second number,
that is distinct from said first number and that is
associated, in the cellular radio system, with a
subscriber identification module inserted in the dual
mode mobile station. .

In other words, in this instance, no attempt is made
to keep the same number for both the "cordless" and the
"cellular" modes. It is important to note that, in the
invention, operation in "cordless" mode occurs completely
independently of the cellular system (whether it be for
making contact (with synchronization) or for setting up a
call).

Generally speaking (and particularly in the case of
the GSM), the subscriber's cellular number is storéd in a
card (for example a smart card) containing data which is
specific to the gubscriber. This card, called
subscriber's identification module (or SIM card) in GSM,
is designed to be inserted in any mobile station, and
therefore, in particular, in the dual mode mobile
station. 1In contrast, the subscriber's public number is
always associated with a specific telephone connection to

which the private base station is connected.
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Preferably, the frequencies transmitted by the dual
mode mobile station and by the private base station in
application of said preset frequency hopping law are
frequencies that are also used in "cellular" mode by the
dual mode mobile station and by base stations within the
cellular system, - |

each "uplink" frequency transmitted by the dual mode
mobile station being associated with a "downlink"
frequency transmitted by the private base station, in _
order to make up one of the bothway channels used by the
dual mode mobile station and the private base station in
application of said preset frequency hopping law.

' In other words, the frequency hopping law serves to

switch from one bothway channel to another, each channel

including an uplink (from dual mode mobile station to
private base station) and a downlink (from private base
station to dual mode mobile station). The conventional
channel structure of cellular systems (especially of the
GSM type) is thus used, thereby avoiding hardware
modifications to the dual mode mobile station compared
with conventional (cellular only) mobile stations.

Preferably, said preset frequency hopping law
belongs to the group containing: _

- hopping laws conventionally used in cellular
radio;

- pseudorandom hopping laws; and

- hopping laws minimizing the probability of
interference between cellular system and cordless system.

In an advantageous method of implementation of the
invention, at least two dual mode mobile stations are
associated with said private base station, the private
base station and all dual mode mobile stations use the
same preset uplink start-up frequency, and each distinct
pair (private base station / dual mode mobile station)
uses a distinct, preset frequency hopping law. |
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In this way, all aforementioned advantages also -
apply to the case of a private base station associated
with a plurality of dual mode mobile stations.

This method of implementation using a plurality of
dual mode mobile stations (operating with the same
private base station) corresponds in particular to a
business installation, where several employees possess
dual mode mobile statlons allow1ng them to be connected
to the company's private base station.

In preferred manner, when the aforesaid radio system
is of the time-division multiple access type, with the
interchanged signals being structured in successive
frames, and with each frame containing a preset number of

. time slots, said frame structure is preserved, each dual

mode mobile station being allocated a specific time slot
rank in each frame. , |

In a particular implementation of the invention, the
aforesaid method includes the following successive .
stages: ' |

- an initial contact stage, during which the private
base station and the dual mode mobile station check that
they can contact each other;

- a time synchronization stage, during which the
dual mode mobile station is synchronized in time with the
private bése station;

- - a standby stage, during which:
* the private base station and_the dual mode mobile

 station ensure that their mutual time $Ynchronization is

maintained; _ _

* during an outgoing call, the dual mode mobile
station transmits to the private baée station, an access
signal for the purpose of setting up a call;.

* during an incoming call, the private base station

transmlts to the dual mode mobile statlon, a paging
‘message for the purpose of setting up a call.

It should be noted that, with this particular
implementation method, the dual mode mobile station and
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the private base station synchronize themselves mutually, .
and do so completely independently of the cellular
system.

Other features and advantages of the invention
appear in the following description of a preferred
implementation of the invention, given as a non-limiting
example, to be read in conjunction with the accompanying

drawings, where:

- Figure 1 is a schematic representation of a dual
mode mobile station and its associated private base
station, in which the registration meﬁhod of the
invention can be implemented:

- Figure 2 is a simplified flowchart of a specific
implementation of the method of the invention; and

- Figure 3 is an example of an ihterchange of

-signals between the dual mode mobile station and the

private base station when the method of the invention is
implemented in accordance with the Figure 2 flowchart.

The invention thus relates to a registration method
used for registering one or more dual mode mobile
stations with an associated private base station.

Conventionally, as shown schematically in Figure 1,
a dual mode mobile station (MMS) can operate either in
"cordless" mode, in which it communicates via its
associated private base station (DES), or in "cellular"
mode, in which it communicates via one of the base.
stations (BTS) of a cellular radio sy$tém (for example a
system of the GSM 900 or DCS 1800 typé).

It is obvious that Figure 1 is not to scale, the
radius (R1) of the zone covered by a cellular base
station (BTS) (i.e. the radius (R1) of:a cell of the
cellular system) being generally muchgéreater than the
radius (R2) of the zone cofered byfthégérivate base
station (DBS). ' S

Within the context of the invention, the private
base station. (DBS) is connected only to the public
telephone network (PSTN or ISDN for example). During
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transmission and reception, it uses frequencies that are
identical to those used by the cellular radio system, in
order to minimize hardware and software modifications to
be made to the dual mode mobile station (MMS) compared
with a conventional mobile station ("cellular" mode
only) .

When the dual mode mobile station (MMS) operates in
"cordless" mode, there are two stages, that can be
carried out successively as many times as necessary,
i.e.: .

- a call set-up stage, carried out each time a new
call is made, either by the dual mode mobile station
(MMS) (outgoing call), or by the private base station
(DBS) (incoming call):

- a conversation stage, which follows implementation
of the call set-up stage and enables voice or data to be
interchanged between the dual mode mobile station (MMS)
and other telephone equipment.(not shown), via the
private base station (DBS).

It should be noted that this other telephone
equipment can be either another mobile station (single-
mode or dual mode) also associated with the prlvate base
station (DBS) , or any handset connected to the private
base station (DBS) via the public telephone network.

The present invention relates to a preliminary stage
carried out prior to operating in "cordless" mode (i.e.
prior to the call set-up staggs and successive
conversation stages). More precisely, the present
invention relates to the methOd enabling registration of
the dual mode mobile station: (MMS) with the private base
station (DBS). ' ,

A particular aim of this registration method is
firstly to inform the private base station (DBS) that the
dual mode mobile station (MMS) is within its coverage,

"and secondly to synchronizefﬁhe'private base station

(DBS) and the dual mode mobile station (MMS) relative to

. each other.
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According to the invention, the registration method
consists in interchanging signals in accordance with a
preset protocol, based on two elements specific to and
known by the private base station (DBS) and dual mode
mobile station (MMS), i.e.:

- a preset frequency hopping law, for determining

the frequency over which each signal is to be

transmitted, and _

- a preset uplink start-up frequency, over which the
dual mode mobile station (MMS) transmits the first
signal.

The term "elements specific to the (MMS) and (DBS)
stations" is used to mean the fact that these elements
are stored either physically by these stations (in one of
their memories), or via respective cards (for example a
SIM card) inserted in these stations. Of course, a
combination of these two'storage_methods can be

.considered: the private base station physically storing

these elements (hopping law and start-up frequency) while
the dual mode mobile station stores them via the SIM card
with which it cooperates. o

It is important to note that the frequency hopping
law and the uplink start-up frequency are specific to
this pair (i.e. dual mode mobile station and private base
station (MMS/DBS)). . In other words, the two stations

" (MMS), (DBS) are paired and only can opérate with each
~other.

For example, they are designed to be sold together,

"if the selection and storage of frequency hopping law and -

uplink start-up frequency are carried out in the factory.
Howevér, in an alternative, it can be envisaged that
the frequency hopping law and the uplink start-up
frequency be stored in a SIM card, this card being
dﬁplicated and inserted in both stations (MMS) and (DBS).
In another alternative; it can be envisaged that the
two stations (MMS), (DBS) are bought separately, with the
selection and storage of the frequéncy hopping law and
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uplink start-up frequency being, in this case, carried
out the first time they are used together (with for
instance computation of the parameters in one of the two
stations, followed by the transfer of the computed
parameters via loading contacts).

The uplink start-up frequency and the following
frequencies (determined in accordance with the frequency _
hopping law) can be frequencies that are also used by the
dual mode mobile station (MMS) in "cellular" mode.

The preset frequency hopping law, specific to the
pair (dual mode mobile station and private base station

(MMS/DBS) ), is for example a hopping law conventionally

uged in cellular radio. Nevertheless, it is obvious that
many other hopping laws can be considered, such as
pseudorandom hopping laws in particular, or again hopping
laws especially designed to minimize-the probability of
interference between cellular systems and cordless
systems. This involves in particular:

- interference betWeen private base stations (DBS),
and/or '

- interference between private base stations (DBS)
and cellular base stations (BTS), and/or _

- interference between dual mode mobile stations and
private base stations (DBS), and/or |

- interference between dual mode mobile stations and
cellular base stations. o ' ‘

The concept of the invention also caters for the
case where a plurality of dual mode mobile stations (MMS)
are associated with the same privatg'base station (DBS).
In this case, the uplink start-up ffeduency is shared by
all of the dual mode mobile stations (MMS), but each pair
(dual mode mobile station and private base station
(MMS/DBS)) uses its own frequency hopping law.

It is also important to note that it is always the
dual mode mobile station (MMS) that transmits the first
signal over the uplink start-up frequency. Hence, the
private base station (DBS) can keeé-listening over this
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uplink start—ﬁﬁ frequency, without tféﬁSmitting any
frequency; this prevents any interfereﬁce with other
private base stations (DBS) or with cellular base
stations (BTS). '_ _

It can be envisaged that transmission by the dual
mode mobile station (MMS) of the first' signal ‘be
triggered by the user, for instance, by pressing a
registration button fitted for this purpose on the dual .
mode mobile station (MMS). In this case, as soon as the
user is in the zone covered by the private base station
(DBS) (i.e. on getting home), the user triggers |
registration of the dual mode mobile station (MMS) with
the private base station (DBS). _

In an alternative, the dual mode-mobile station
(MMS) automatically triggers transmission of the first
signal over the uplink start-up frequeﬁcy and as a
function of preset criteria (for example when cellular
coverage is no longer effective, whieh;may mean that the
user has just gone indoors, perhaps-at.home: or. else when
the dual mode mobile station (MMS) is-placed on a

‘particular support).

As soon as the registration procedure has been
completed, the dual mode mobile station (MMS) operates in
"cordless" mode and receives or transmits calls via the
private base station (DBS) and no longer via the cellular
system, thus benefiting from public telephone network
rates which are cheaper. o

In a particular implementation, the private base
station (DBS) is independent from the;ﬁellular radio
system. Therefore, the subscriber's cellular number
(which is stored in the SIM card inserted in the dual
mode mobile station (MMS)) is differeﬁﬁ'from the public
number assigned to the private base stﬁtion (DBS). . In

~this instance, public number is to be yﬁderstood as the

number assigned to the private base étﬁtion in the public
switched network (PSTN) or the ISDN network. In
"cellular" mode, the dual mode mobile station (MMS)
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receives calld (bn the cellular numbé®} via the cellular
network. In "cordless" mode, the dualihode mobile
station (MMS) is alerted via the private base station (if
it has previously registered with -this station) when the
private base station (DBS) receives a ‘call on the public

" number.

The present. invention also applies in the case where
the subscriber's cellular number is identical to the
public number of the private base station (DBS). 1In this
case however, some means of personaliiing the private
base station (DBS) needs to be provided (for example by
placing the dual mode mobile station (MMS) in a
particular support or by inserting a éecond SIM card in
the private base station (DBS)). 'The.present invention
does not directly concern call routingttechniques using
the same number for the cordless system and the cellular
system.

With reference to Figures 2 and 3, there follows a
description of a particular implementation of the
registration method used for registering the dual mode
mobile station (MMS) with the prlvate base station (DBS),
according to the invention. N _ :

In this example, it is assumed thét the radio system
is of the time-division multiple access type (TDMA) , with
the interchanged signals being structured in successive
frames, and with each frame containing’a preset number of
time slots. This applies, for 1nstance, to a GSM type
system, in which each frame has 8 time slots.
or the cordless

This frame structure is preserved:
system, i.e. for interchanging'signaléfbetWeen the dual
mode mobile station (MMS) and the priﬁéﬁe base station
(DBS) . * Thus, each dual mode mobile station (MMS) is
y:each frame.

allocated a specific. time slot rank in
Consequently, if a frame has eight:timgiSIOts (as is the
case in GSM), a maximum of eight dualﬂmqae mobile
stations (MMS) can be registered and oéérated with the
same private base station (DBS). -
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As shown in Figure 2 flowchart, in a particular
implementation, the method of the invention includes the
following successive stagés:

- an initial contact stage (20), during which the
private base station (DBS) and the dual mode mobile
station (MMS) ensure that they can contact each other;

- a time synchronization stage (30), during which
the dual mode mobile station (MMS) is time synchronized
with the private base station (DBS);

- a standby stage (40), during which:

* the private base station (DBS) and the dual mode
mobile station (MMS) ensure that their mutual time
synchronization is maintained; '

* during an outgoing call, the dual mode mobile
station (MMS) transmits an access signal to the private
base station (DBS) for the purpose of setting up a call;

* during an incoming call, the private base station
(DBS) transmits a paging message to the dual mode mobile
station (MMS), for the purpose of setting up a call.

Each of these stagés is described below in greater
detail with reference to Figure 3 which shows an example
of signal interchange between the dual mode mobile
station and the private base station when the method of
the invention is implemented in accordance with the
Figure 2 flowchart. 1In Figure 3, each burst is
represented by an arrow, and the frequeﬁéy over which
this burst is transmitted is specified.:

The initial contact stage (20) includes the
following steps: _

- step 21: the dual mode mobile station (MMS)
tranémits a contact burst (50), of duration roughly equal
to that of one time slot, and made up of a pure sine wave
at the uplink start-up frequency f1,M;

- step 22: the private base statiép (DBS), which is
in continuous receive mode over the uplink start-up
frequency £f1,M, receives the contact burSt (50), and then
answers by transmitting an acknowledgment burst (51), of
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duration roughly equal to that of one tlme slot, and made

up of a pure gine wave at the downllnk start-up frequency

£f1,D associated with the uplink start-up frequency f1,M;

- step 23: the dual mode mobile station (MMS)
receive the acknowledgment burst (51).

- The time synchronization stage (30), carried out if
the initial contact stage (20) occurred correctly,
1nc1udes the following steps:

- step 31: the private base statlon (DBS) transmits
X synchronization bursts (60 to 66),-at the rate of one
burst per frame over X successive frames (in the example
shown X = 7). Each synchronization burst (60 to 66) is
made up of a pure sine wave at a downllnk frequency (£f2,D
to £8,D) selected in accordance with the frequency
hopping law; ' '

-gstepl32: the dual mode mobile station (MMS)
receives X synchronization bursts (60 to 66), enebling it
to become time synchronized (double synchronization:
frame and time slot) with the private base station (DBS).

The standby stage (40), carried out if the
synchronization stage (30) takes place correctly,
comprises the following steps:

- step 41: the private base station (DBS) transmits:

* every N frames, a synchronization control burst
(71, 73) made up of a pure sine wave at a downlink
frequency (£9,D, £10,D) selected in accordance with the
frequency hopping law;

* during an incoming call, a paging message
comprising four bursts (90 to 93), transmitted at the
rate of one burst per frame over four successive frames.
Each of the paging message bursts (90 to 93) is
structured for instance like a conventlonal GSM burst and
is transmitted over a downlink frequency (fy,D to
fy+3,D), selected in accordance with the frequency
hopping law; _

- step 42: the dual mode mobile station (MMS)
listens for a length of time slightly greater than the
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duration of the time slot it is allocéged in each frame,
and receives: : '

* either a synchronization control burst (71, 73)
transmitted by the private base station (DBS);

* or one of the four bursts (90 to 93) of a paging
message transmitted by the private base station (DBS);

* or noise;

- step 43: the dual mode mobile station (MMS)
transmits: ' \

* every N frames, a synchronization control burst
(70, 72) made up of a pure sine wave at an uplink -
frequency (£9,M, £10,M) selected in accordance with the
frequency hopping law; '

* during an outgoing call, a request access channel
(RACH) type burst (80) (call establishment request),
structured for example like a conventional GSM burst and
transmitted over an uplink frequency (fx,M) selected in
accordance with the frequency hopping law;

- step 44: the private base station (DBS) listené,

for a length of time slightly greater than the duration

of the time slot it is allocated in each frame, and
receives: _ '

* either a synchronization control burst (70, 72)
transmitted by the dual mode mobile station (MMS);

* or a RACH type burst (80) transmitted by the dual
mode mobile station (MMS); '

* or noise.

Following the initialization of a call (incoming or

outgoing), the following stages can be identical to those

implemented in the GSM, except for the fact that the
successive bursts of any message are interchanged at
frequencies which are determined by théipreset frequency
hopping law (used during of the registrgtibn procedure as -
proposed by the present invention). '_

In this example, during the standby stage (40), both
the dual mode mobile station (MMS) and private base
station (DBS) transmit every N frames, in order to
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maintain mutual synchronization. It can also be
envisaged that both stations (MMS) ahé"(DBS) transmit
with a shift of N/2 frames. ' _

In the case of operation with a plﬁrality of dual
mode mobile stations (MMS), if a dual mode mobile station
is already.registered, the private basé'station (DBS)
operates with this dual mode mobile station over one of
the time slots of each frame. However, the private base
station (DBS) remains in receive mode (over the start-ﬁp
frequency) for all the remaining time'slbts of each
frame. :
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1 -a registration method used for registering at least

one dual mode mobile station (MMS) with an associated
private base station (DBS), said private base station
(DBS) being connected to the public telephone network
(PSTN, ISDN) and using, for transmlsszan and receptlon,
frequencies which are close to or identical to those used
in a cellular radio system, said dual mode mobile station .

(MMS) being able to operate either in "cordless" mode, or

in "cellular" mode,

said method con31st1ng in 1nterchanglng signals in
accoxrdance w1th\e preset protocol based firstly on a
preset frequency hopping law, determlnlng_EEeNﬁrquency
over which each.signal is to be transmitted, and secondly

on a preset uplink start-up frequency (£1,M), over which

" the dual mode mobile station transmits the first signal,

ot i i i

said frequency hopping law and said uplink start-up
frequency being specific to, and known by, thé dual mode
mobile station and associated private base station,

' said method being characterized in that it comprises
an initial contact stage (20) itseif including the
following steps: '

- the dual mode mobile station transmits a contact
burst (50), made up of a pure sine wave at said uplink
start-up frequency (f1,M); _

- the private base station, which is in receive mode

~over said uplink start-up frequency (£1,M), receives the

contact burst (50), and then answers by transmitting an

- acknowledgment burst (51), made up of a pure sine wave at

a downlink start-up frequency (f1,D) associated with said
uplink start-up frequency (£1,M); and _

- the dual mode mobile station receive the
acknowledgment burst (51).

2 - A method according to claim 1, characterized in that,
the dual mode mobile station (MMS) transmits the first
signal at the uplink start- up frequency (fl M) after the

'y
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user has indicated a desire to register the dual mode
- . . . .
mobile station (MMS) with the private base station (DBS).

3 - A method according to any of claims 1 and 2,
characterized in that, the private base station (DBS) is
independent from the cellular radlo system, the dual mode

mobile station (MMS) belng access1b1e.
- in "cordless" mode, by means of a first number
associated with the private base station within the

public telephone network, and

. in "cellular"wasée[ by“means of a second number,
that is distinct from said first number and that is
associated, in the cellular radio system, with a
subscriber identification module inserted in the dual

mode mobile, station.

4 - A method according to any of claims 1 to 3,
characterized in that, the ffequencies'transmitted by the
dual mode mobile station (MMS) and by the private base
station (DBS) in application of said preset frequency
hopping law are frequencies that are also used in
"cellular" mode by the dual mode mobile station and by
base stations within the cellular system,

and further chargéterlzed in that, eéch "uplink"
frequency transmitted by the dual mode mobile station
(MMS) is associated wiﬁh a "downlink" ffequency
transmitted by the private base station (DBS), in order
to make up one of the bothway channels used by the dual
mode mobile statlon and the prlvate base station in

application-of said preset frequency hopping law.

5 - A method according to any of claims 1 to 4,
characterized in that, said preset frequency hopping law
belongs to the group containing:

- hopping laws conventionally used in cellular
radioc; |

- pseudorandom hopplng laws, and
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- hopping laws minimizing the probability of
interference between cellular system and cordless system.

6 - A method according to any of claims 1 to 5, of the
type involving at least two dual mode mobile stations
(MMS) associated with said private base station (DBS),
characterized in that the private base station and all
dual mode mobile stations use ‘the same preset uplink

start-up frequency,

and further characterized in that, each distinct
pair (private base station and dual mode mobile station)
uses a distinct, preset frequency hopping law.

7 - A method according to any of claims 1 to 6, said
radio system being of the time-division ﬁultiple access
type (TDMA), with the interchanged signals being
structured in successive frames, and with each frame
containing a preset number of time slots,

this method is characterized in that said frame
structure is preserved, each dual mode mobile station
being allocated a specific.time.sibt rank in each frame.

8 - A method according to any of claims 1 to 7,
characterized in that, it includes the following
successive stages:

- an initial contact stage (20), durlng which the
private base station (DBS) and the dual mode mobile
station (MMS) ensure that they can contact each other;

- a time synchronization stage (30), during which
the dual mode mobile station (MMS) is time synchronized
with the private base statioh'(DBS),

- a standby stage (40),. durlng which:

* the private base statlon (DBS) and the dual mode
mobile station (MMS) ensure that their mutual time

synchronization is maintained;
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\\Il\l\\ \Ill\\ i



HIIIIII IIIIII III!I IIIII | lIII

23 THIS SHEET HAS BEEN

REPLACED _
* during an outgoing call, the dual mode mobile

station (MMS) transmits an access signal to the private

base station (DBS) for the purpose of setting up a call;

* during an incoming call, the private base station

5 (DBS) transmits a paging message to the dual mode mobile
station (MMS), for the purpose of setting up a call.

is Sheet Has Been Reiaced

HIIII M




