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The invention falls within the field of radio 5 syst ens. Mor e
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regi stering at | east one dual nDde nobi | e staticon (i.e. having two
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dual mode moblle statlon 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
privace 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 compdﬁy_with a plurality
of employees, each of them having a mcblle station
operating with the private base statlon In this case;
the private base station 1s also called a company or
office base station.

The private base station is connecﬁed to the public
telephone network. Thus, each mobilefstation
communicates with the public network vie:the private base
station with which it is associated. _ihe private base

In
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-focat ed within the prem ses of a conpany with a plurality 30 of enployees,

~each of them having a nobile station operating with the private base
‘%¥tation. In’'this case, . the private base station is also called a
conpany or of fi ce base station. 2 The private base station is
connected to the public 35 tel ephone network. Thus, each nobile station
comuni cates with the public network via the private base station with
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: 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.

15 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.

20 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

25 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,

30 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

35 not possible. |

The first known solution, which is the easiest to
implement, consists in juxtaposing in the same casing the
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both a "cordl efs' radidta s ildD prpbddiDse It com¥ists’ del ladsAighimepiad e
station. . As can be easi|ly understaod, .that firs% %plution i s
very expéerfsi v@EERES &?‘?eseprqt(,aé: £WRat fdhHe&F™s oL Lrequency

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
15 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
20 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
25 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
30 . 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 registration of the
dual mode mobile station with the priVate base station
35 constitutes a stage, executed once and'for all, prior to
operating in "cordless" mode. In contrast, actual
"cordless" mode operation consists of carrying out



-5 station inpl errent ed in that way corresponds roughly to t he sum of

t he prices of a "cordl ess" nobile station plus. a "cellular" npbile
‘Station. A second known sol ution, which is. nore advantageous,
has recently been proposed. It consists i A designing a 10 private base
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act ual "cordl ess” rat1 on consists o rrying out
15 It is obv1gus that with that known solution, the

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,

20 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 etations.

In order.to minimize this risk, it has been proposed

25 that the beacon channel be reduced to-an.intermittently
transmitted signal, with a low operating cycle (i.e. with
time slots that are relatively far.apert).

Unfortunately, this proposition ie not good in terms
of interference Indeed, even though the beacon channel .

30 is transmitted with a low operating cycle, it
nevertheless constitutes a source of interference with
all other base statlons (home or cellular) using the same
beacon channel. It is therefore necessary to ensure co-
ordination in terms of frequencies and_geographlcal

35 coverage, but this entails very COmplei“purchasing.and
installation proceduree. .



4 successively, a plurality of call set up stages (incom ng

or outgoi ng), each set up stage being foll owed (except in case of
Pprobl ens) by ‘a conversation stage. |In other ‘words, fromthe noment
the dual node nobile station is 5 regisbered, a plurality of successive
calls can be set up and a plurality of conversations can be processed,
wi thout requiring a new registration each tinme. . In active node,

after the dual nodé@ PaNticwlan idject ofhdde egtm vist et md thigiaket e
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that of the fibraste stladtiicon, whiimbhe wolud ds amabilar dhver eciisks of used in both
“cordl ess” qnﬁ%?ﬁ%#éﬂbe o 'mlnlmlﬁed BotH C%%@M%rpaQﬁrl %E%% gecond

known sol ution ecause of the sinultaneous use O fequency
band, there ePases skationsorrichedste betwesnprH vasenbase statﬂemoagd

private base gatiiaRs ARG Rekwaemngdri vate base stations and cel |l ul ar
base stations. In qrder .to m.nimze this risk, it has been
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that are relagtéﬁgi %%ﬁe 5&&6 station compared with corresponding
' cellular stations already in existence.
These various objects, as well as others which
15 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
20 reception, frequencies which are close to or identical to
. those used in a cellular radio system, said dual mode
mobiie station being able to operate either in “cordless“
mode, or in "cellular®" mode,
said method consisting in interchanging signals in
25 accordance with a preset protocol based firstly on a .
preset frequency hopping law, determiniﬁg the frequeney
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
30 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 comprises
an initial contact stage itself 1nc1ud1ng the follow1ng |
35_ steps



thortunately, this proposition is not good in terns of interference.
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These various g ects, as well as others which 15 appear bel ow, are

achi eved gccording tq.the inventjon by a registration_nmethod used for
regi steriity at | east duél mode mobile s;atlon 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

15 interchange protocol based on the same fregquency 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

20 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.

25 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

. 30 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

35 (home or cellular).

Advantageously, the dual mode mobile station
transmits the first signal at the uplink start-up



dual node nobile station with an associ ated private base station, said
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and using, for transm ssion and 20 reception, frequencies which are close
to or identical to those used ina c@llular radio system said dual
node nDbiIe station being able to operate either in "cordl ess”

node, or in "cellular" node, said nethod consisting in
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6 le station transmts contTact
burst, made upPXien tsuraks ndsdresancsiknap itk theadual modegalyidguency;
- the privateéﬁgﬁidﬂeuion which is in receive node 5 over said uplink

start-up equency,, receives the cqntact urst, .and then answer s by
transnitt g an ac égﬂﬁﬁﬁﬂri (gﬂe private base '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

15 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

20 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

25 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

30 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

35 station. 1In contrast, the subscriber's public number is
always associated with a specific telephone connection to

which the private base station is connected.



burst, nmade up of a pure sine wave at a downlink.start-up frequency
associated with said uplink start-up frequency; and 10 - the
‘dual node nobile station receive the acknow edgnent burst. o _
Therefore, the general principle of the ifivention consists of pairing
a dual node nobile station with a .private base station by making them
operate a signal 15 interchange protocol based on the sane frequency '

hoppi ng | aw, Aveifrablne B ngduenciastransniitdmde gy theo dual

that, dependi g widisi Y QM LUy 4&@@6&%&%4&0%\@? statio %g?“cy,
each of the two stations (private base station or dual node nobile
station) knomaRRi‘éﬁ?é'fqut 9% saidPresaty fraquency dapniag d&¥ @F& whi ch

frequency. frequenchiuss thacaise Afsd MRRERGY "RAUAIGr ambdd TS tok.
interferque |

registration s ‘}fge%é)?g rﬁ%%siﬁieitégggﬁ%% (a@l ygg)':ﬁ%%legélagi??@é i H8 P?%et "
pr ot ocol eIenﬁxﬁkiqﬂanasjaiennfrequency.hoppipg law and uplink S;agbérpnnde
mobi 6 ot &t on) . TS SEGE ‘Rt Ra I 335 oY T Blart Bl
short. mobife Eatdsre baing assesdatact wishnet ¢ dowall ink? the 30
i nvention, itﬂﬁ%%ﬁéﬁ@#SHﬂﬂhsﬁfﬂteEDQ? Rl b%i%%%%iﬁﬁgkhékagion,i@ht'ates
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_ ' In other words, the frequency hopping law serves to
switch from one bothway channel to another, each channel
15 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
20 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
25 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
30 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)

35 uses a distinct, preset frequency hopping law.




7 frequency after the user has indicated a desire to register
the dual node nmobile station with the private base station. .
Thus, it is the user who decides when to register a 5 dual node nobile
station with the private base stati on. 9 As explained above, this
prevents the private base station fromhaving to transmt a
beacon-type signal in order to nmake its presence known to the dua

node nobil e st itdnis May, all Adardnegaadsied addve hrméig\elfﬁ %]lmd e station
s indepgﬁgﬁ el laul_ar_ _r.adi t e, the du n
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occurs conpleQ%Jxh%5coﬂqg%@p%pg&qggxépbaggpsgg%hghar system (whether it be
wWth Sy “on

for maki ng cont act nchroni zat' or for setting up a
call). 10 Gdwe PrefersigdaRengeranwhsar theurgoirgsandt reddas eystem
the GSM, theigubFCrhRerimeCelitilsdonN e iphe 3Lee8E tYpd, 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.
15 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: ' |
20 - 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
25 private base station;
' - - a standby stage, during which:
* the private base station and_the dual mode mobile
 station ensure that their mutual.time $Ynchronization is
maintained; - S
30 * 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;.
L * during an incoming call, the private base station
transmits to the dual mode mobile station, a paging |
35 "message for the purpose of setting ﬁp a call.
It should be noted that, with this particular
implementation method, the dual mode mobile station and
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‘modul e (or SI'M card) in GSM is designed to be inserted in any nobile
station, and therefore, in particulartg in the dual node nobile 35
station. In contrast, the subscriber's public nunber is al ways
associated with a specific tel ephone connection to ~ which the private
base station ithe @gmisstted base station synchronize themselves mutually, .

ferably, ' i bi |
I, e SO g S PR o

station and by t I'cat1on of said preset
frequency hop@E¥fFatw ar e frequencies that are also used in "cellular"

ol Ul ar  Systam e R R 4 M e dua
cel lul ar system , ea ypl i n reguency trans by
node biqpé’e?tratlinor?hﬁeifr?él%ﬁﬁ sgesgriintion odomnpr@ferred ~ frequency

transmtted byndlersnteatiomate tieatintentidnl0 giteieast @ e 1umiedagof the
Dase ot ation GRS Bh B zead 4 BoriUREie s Eney ooIPRAVAER |
| n ot her wor dsiramiadfsr,eqiremey: hoppi ng -1 aw serves to switch from one
bot hway channel to -a'i*fl%;lih"r’e 136N 2CRARAG 1D relpBGlaul %Qi%(&} Wl 1nig,Ghr om
dual nodé nobile station to private basée tatloﬁ) and a downl'irnk (from
private B#se mode gokiilenstgtdem amsdd teoBisiseciasecdoprivate beseent i ona
station, in which the registration method of the
invention can be implemented:
- Figure 2 is a simplified flowchart of a specific
implementation of the method of the invention; and
15 - 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
20 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
25 . 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
30 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). ' T
35 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



.§hannel structure of cellular systens (especially of the GSM type) is
thus used, thereby avoiding hardware 20 nodifications to the dual node

mobi | e stati on conpared wi th conventional (cellular only) nobile
stati ons. . Preferably, said preskt frequency hopping | aw

bel ongs to the group contai ni ng: - hopping | aws conventionally
‘used in cellular 25 radio; - pseudor andom hoppi ng | aws; and

- hoppi ng | anEHANERESAIRR aRd Fesspfian.y id uses fnemensiesc &hedt waen

cel : ul ar sy_stqraeaftcit hd‘eg.g (C)H&St?’no%ésttt@@_ d byt t:lhe ctel{l'ﬂll%d&' a?a\aa@é wﬁ,ﬁahhod of
i npl enent ati on o e 30 ., i.nvention, at |least two dua e mbile

Stht ons are ordend Taia ke te e S ATvato A 4G b Pad gt CatAeT Fhat e
base station &w nade dialthwdmalohidde wmcitilenstatdorhgMMS) coamparedeset
uplink start- Lreq n a Iistinct. . «Rai-k . Gprivate base
station /%olua:’é'ﬂ'rtr-bl'{d(;ea %D%L;l%éltgtog\aﬁo?\')%bg‘%% usste%té:lémdi(st%l%r}%tulgﬁr eg‘é)t%ef requency
hoppi ng law. only). . : : | 9 In .
this way, all aforeiRy icgRe @@gvm%bqllgo statioipﬁmtst)ooyé‘?ca%%§e igf a
private base statign associate wth a plurality of "dual node nobile
st ations. "cordlems's magenoFherSi RFIee RNt SRR SusitAgtacpuPsl ity of 5
dual npde nDbidaa-rSled icUtS iR VeI YWialsh niaf§ $afRs as nRlevabeyhase
station)lﬁprr§§%pqu in particular to a

- 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):

15 - 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).

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

25 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 tb the methbd enabling registration of

30 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,

35 and secondly to synchronizefﬁhe'private base station
(DBS) and the dual mode mobile station (MMS) relative to

. each other. '



busi ness installation, where several enployees possess dual node
nobi | e stat’ions allomﬁng themto be connected to the conpany's private
‘base station. 10 In preferred manner, when the aforesaid radio
system is of the time-division rrultipJZe access type, with the

I nt erchanged signals being structured in successive frames, and with
each franme containing a preset nunber of time slots, said frane
structure is preserfA@Ipr tudihe Snvantd afobitihe muaﬁr#@qxg mgthesht ed a

specific tine sdiists id AHtdARMidd ¥ WRynals in accdrBahdRnditgdlAar
I mpl enent ation of the i nvent | Ogga t he af qresai d net hod. i ncl udes_the

fol | owi ng sucd¥&FSfe Protocqly on two elegenty tﬁpﬁc%ﬁﬂ-ﬁ’(&ﬂ .aé"(dage o
during which tkrowar inattthe prldWMImmt(fwsjuanmmdee station
check that ey Gan .cont each ot her; - atinme

synchr oni Zat | cr)thobsqaé/ge%ag:dﬁrhg%)dh e dual node nobile station is
synchroni zed i n tinme avgdesdte Xequanicyathedpdsy disat,i doxr determlnlng a

standby stage,ylurg rt%.ig[ﬂé{;ﬁ ‘over which eactl'p(QSJ.%ﬂa\iat.L% hasgestation and the

dual node nobile ion ensure that th nmutual tinme synchronization

is nai nt figeEEmifded, and » during an outgoing call, the dual node

nobi | f st ation um@f ettstdplltr}ke sl%b'ftﬁ LD FaeRnens, Orawe%nw?ﬁ“c@ls%he

si gna r pose 0 s ing. up a ca duyring an

i nconi ng ‘Cal %“%ie 3P MMS)’ tFraé’ﬁ%ttsstlht? tHEstual node

nobi | e statlom;gmadaglng 35 nessage for the purpose of setting up a call
o b e WA o e el 0
stations" is used to mean the fact that these elements
are stored either physically by these stations (in one of
15 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
20 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
25 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 -
30 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).
35 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



10 the private base station synchronize thensel ves nutually,

and do so conpl.etely independently of the cellular system

‘G her features and advantages of the invention 5 appear in t he fol | owi ng
description of a preferred i npl enent &Bi on of the invention, given as a
non-limting exanple, to be read in conjunction wth the acconpanying
drawi ngs, where: - Figure 1'is a schematic representation of a
dual 10 node YRbiMe StaKt vip diePquencss ering ediprihiat ecdsese carriest at i on,

in which the reg sthiatf orstBified ey hre used rl:‘@jgﬂl'fé} C@\B.tlhe #dp! ement ed:
- Figure 2 is a su‘;‘gﬁﬁefled flowchart of a s ecif | npl enent ati on of
the method of YRR MATEHEA P PE th rqﬂﬁj&ﬁ@ 31 ongh ofdha &wst an

i nterchange ofstatiorss gnedisldwidvesn tie tsktba-lsﬂ'é}.d%ﬂlﬂlié &duipited and the

rivate base when th hod of th |nvent|on|s i npl emrent ed
Pn accordgsrslcesémaa}{%&% Y& i gt gofcillr@/vccf?ﬁtt &ts) The invention thus
relates to a regi stThe mpimét rmm-upjsfe:ceqlmnayegmi erhendodiiewdngror e dual
nmode mobile  frefiiddldidls Q.CH a(atcg%r@a'n\é%t %ut?:%s%h%t Qe

Conventionally, as shown sc ematl dual e Yobil e
station (MVB) Gierlaw qamde .ﬂarequencum dqh@é:s'anm@ésq meeid &y ithe

comuni cat es \dual noded mAIeCistRd o | WMs) Basecehialilan«(HBdk, or in
ia one of the base

"cel lul ar. which it conmuni cat.es
stations ](OBTS) of %Iﬁ‘ﬁs&t &5 SOt HAPRSY dedpEpesific toyshem of the
GSM 900 or DC@a.’h&OO(dt.nﬁie)node_moblle 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

15 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 prlvate base stations (DBS),

20 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 |

25 - interference between dual mode mobile stations and
cellular base stations. R ‘

The concept of the invention also caters for the
case where a plurality of dual mode mobile stations (MMS)
are associated with the same private'base station (DBS).

30 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 hopplng law.

It is also important to note that’ it is always the

.35 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



I't is obvious that Figure 1 is not to scale, the 30 radius (R1) of the
zone covered by .a cel lul ar base station (BTS) (i.e. the radius (Rl) of
a cell of the cellular system being generally nuch greater than the
radius (R2) of the zone covered by the pri%ate base. station (DBS). 35
Wthin the context of the invention, the private = base station (DBS) is

connected only to the public telephone network (PSTN or |SDN for
exanpl e) . DuriyRjink start-¥p frequengysniwidihontasdarendstiog any uses

frequenci es tfﬁte@{ieemlq, thl@e'ﬁﬁé@ﬁﬂso édap%a&%:{&%%%g{ H&?grl g ﬁ,‘;" ?o

system in order .to mnim.ze ha re an

bg made to thé’rdﬂ’zﬁterrﬁ’@@err@&a\té%td’%\%%( WS)Wl&glnﬁ&# ylag bgsen a |
conventional rationst aBT®) .("cellular” node onlr) When -t he
dual d bile stati Qpera "caordl es ere are
wo staged that odt sab B8 Sy BRLRE travent gy o ol fHed o

two stages, that can be
necessary, 1oquaamoblle Statlon.dMM§N<ﬂbﬁiupfetageslgaaﬂlbe out each time

a new caldrigy yeider day t B dyalseapde M k’%ﬁé%% (M)
(out goi ng calg), or ééthe private ‘base station nconln call):
.15 - ion bukgen Fitsrd dorokdisnpuspeseapnoshe duadf. t he

call set-up swge adbhigRalasivel qeme) data EQlQecase, as soon as the
10 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

15 (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

20 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

25 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;eellular radio

30 system. Therefore, the subscriber's cellular number
(which is stored in the SIM card inserted in the dual
mode mobile station (MMS)) is differeﬁt'from the public
number assigned to the private base stﬁtion (DBS). . In

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

35 number assigned to the private base etgtion in the public
switched network (PSTN) or the ISDN network. In
"cellular" mode, the dual mode mobile station (MMS)



|nterchanged bet ween the dual node mobi | e station (MVb) and ot her

t el ephone equi prent (not shown), via the private base station (DBS).
20 It should be noted that this other tel ephone equi pnent can be
ei ther another nobile station (single- 15 node or dual node) also
associated with the private base station (DBS), or any handset
connected to the private ___base station (DBS) via the public_telephone

network. 25 Treceipes siaddeht{amkde iced Ludiea aaimb§zy yial thengey ladage
carried out phe®wdrk .0ParAtmdiEdlRssP0nPRSS thedd@all mdde mobRNOr to the

[ 1 t t Vb ly,
Che prosent  SHREICAN ML SR aleresd KA ERaR ONaRe, Rack.tarian dutor B0
t he dual nDde1mohﬁhep&haubuml@wwﬁgnmUéreﬂh®1mh|thhs ?gaelon) whehlﬁhe(EES).
A t I N ) st mthe
Dot o booe SrivAke Bobd SRAELH (BRSTCHUMRe o ch11obiY thd LOLRLE I

within its consimpg,. 35 and secondly to- synchroni ze the private base
station (DBS)T%%dp&%%eﬁﬁa&nQQ%Ei%Bbhh%os%@bi@%sggkskhéeEQEEV@hEQe

each ot her.. _ L )
According to tHE EHPSFELEST 'Enheeldyilak, Aupbsrndfhddenticadoke) §he i n

InterChanglngp&bgﬁ&|&umhe&C©QrdhﬁCErWhhheabase spa€seh ppeLPcol rnbared on
t wo gtgp‘i@os 2888 Hofiel 82 "dome mesSHR B PetB8nR1LYIHG RARORIGLERN (PBS)
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.bresent invention
15  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
20 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
25 the interchanged signals being structuied 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 tlmeislots
This frame structure is preserved:for the cordless
30 system, i.e. for interchanging 51gnalsﬁbetween the dual

e base station
ion (MMS) is
ach frame.

mode mobile station (MMS) and the prl””
(DBS) . - Thus, each dual mode mobile st
allocated a specific. time slot rank- i

Consequently, if a frame has eight:tim:ESIOts (as is the

35 case in GSM), a maximum of eight dualimﬁae mobile
stations (MMS) can be registered and operated with the
same private base station (DBS).



'5 nobile station (M), i.e.: - a preset frequency hopping | aw,

for detern1n|ng t he frequency over which each signal is to be
‘transmtted, "and - a preset uplink start-up frequency, over which
the 10 dual node nobile station (M) trab@nits the first si gnal .

The term "el enents specific to the (MV5) and ( DBS) statjons" I's used

to nean the fact t hese el stored ei t her i cally by
t hese stations (in éhﬁ?”ﬁ ﬁﬂ%¥uﬁhﬁoﬁ¥ﬁﬁ Bk ry it Fe§ﬁ§5ﬁcﬁﬁaéerds (for
exanpl e a inﬁiwmué)tnmerumd et Hode e ﬁmt iiovent@orc dwcdede® the

~conbi nati on ofg j1ResA et h % can consi dered: the
private base statlon SIC stor| these el ements (hopping | aw

and start-up freque‘n@\ﬂ mtllél12@=0tﬂtél0¢u§tam§dé2mbl dardngt whdcht dhes t hem

via the Sigv C?ﬂ' vate bidd sbhitGhy t(D@%‘)p%ﬁﬂt %%e dual rr\ode opid el rrportant
to note that the frequencx hoppi ng | aw and the u start-up

frequency ar e S&Fdd; ensuxe; §hE§|Fh€W'§andG§Ptﬁ§&eeﬁﬁbiP§h§Fat|on and
private base 25 st af itGhe( Myfﬂcﬂa&smzathenotshegeme@s : aﬁelhgowh&ehl ons

MVS), (DBS red nd 0 can er at
éor exagple? %ﬁ@? & %1¥8 ﬁ&aggP& ﬁggé$héﬁ e SVPCBHQnséFQCtlon
and storage oMItheqhengwlwapp bgsbawtaﬁdoﬁO(DBSDunk start-up frequency are

carried t in the_f me |ternative, it can be
envi sage ltbthat %h%qf%gg eStage (4|n Fﬁ%laﬁdwpﬁgﬁu | ink start-up '

frequency be stored theaPSEVRES asehssaeapa BBPRY and tb&pﬂh@&teédand

inserted in bﬁbbliéabtaﬁiohNWﬁMS§n@né@@g)th§§ their mhPudfOthgE
alternative, it c% be envlsags t hat the two stations (MVS), (DBS) are

bought separ aS¥PFIrRRigatAen @éF@EFFBﬁdand storage of the frequency
hoppi ng | aw and * during an outgoing call, the dual mode mobile

15 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.

20 Each of these stages 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 1mp1emented in accordance with the

25 Figure 2 flowchart. 1In Figure 3, each burst is
represented by an arrow, and the frequeﬁey over which
this burst is transmitted is specified.:

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

30 - 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

35 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



13 ~uplink start-up frequency being, in this case, carried out

the first time they are used together (with for - i nstance conput ati on

-of the paraneters in one of the two stations, followed by the transfer

of the conmputed 5 paraneters via |oadiny’cont acts) The uplink
start-up frequency and the foll ow ng frequencies (determned in

accordance with the frequency hopping | a can be frequenc t are
al so used by tdwration geughigyeausdi It s (S’\rlg%) e ime e@@a 'ulaé’rds“}?%
The preset fr Qﬂc)é fiﬂﬁﬁ 'ﬁlﬂeﬁl\ﬁa@%ﬂﬂ fiie tdowdldnk’ stam-rup( cﬁxaéquemlw

oppi ng | aw o 210 g e <2 S e e R RS e |1 o

obvi ous t hat rramtey (Bsr: h:dmnd\gill atmie::mldadeccm'atdanedmﬁ)ch as 15
pseudor andom hopni I ﬂk&ﬁf hoppi ng | aws
especi al | Ssodem gneggt c@r%srﬁ m ze déﬂp??%tba 5 Ity gc}f) I nterference

between cel | ul ar . syBeefsimen¢yeshyssigation SEAgEs(30hi SEERIGI QUG FE

particular: the initial @&fﬁﬁ@%é@twmn dutaled Rrsaredrali,ons (DBS),
20 and/ or - int e@ ence between private base stations (DBS)

and cel | ul ar Hé’s"éuﬁeasc ithes Wing, §t&P _interference between
dual node nobil e statgtes 3and the prifvatd &dus steitaldro(OEDBErarmnd/tar 25

ot or S SRR A TS ) S 30 ) IR, g 2804 W
- 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
15 hopping iaw; ' '
-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).
20 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
25 (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
30 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
35 hopping law; _
- step 42: the dual mode mobile station (MMS)
listens for a length of time slightly greater than the



case where a plurality of dual npbde nobile stations (MVB) are

‘associ ated with.the sane private base station (DBS). 30 In this case, the
-Uuplink start-up frequency is shared by all of the dual node nobile
stations (MVM5), but each pair (dual ¥de nobile station and private
base station (Mvs/ DBS)) uses its own frequency hopping | aw

It is also inportant to note that it is always_the 35 _ dual npde nobile
station (MvB) RIFARE1om REhithe timer slot it 155?&%&Fa69§rlph@aﬁﬁlﬁﬁﬁm§tart up
frequency. Here® rddteives: private base station (DBS) can keep |istening
over this [

| zatd 1 | _
¥ equency, vi t hout *t FHFARE A FyRghFonizatiep, sontzol, sy, dfdn 49° 1P

any. i nt erf er ettcensntily tedghdy the ppriivadiee baasese s¢aatioondDBBBS) or with

f?gLSL?QS|on by the gﬁlb%%§ %Blﬁg f°5g grgfgiﬁgﬁa?ﬁwé ?n¥ks%gﬁggah tsignal
be tri ggfesgapy tranggdttefopyi fheapsdvaky baéssisﬁgtaon (DBS) ;

registration buttorm bt hedskor this purpose on the dual. node nobil.e

station (MVB). In thIS case n_as the 10, _user is in the zone covered
by the private basé St&Pi 6r: the’ %BBé)moéP gobg e gtaragrndM¥®) the user

triggers tregsaiitat:i on of t he dual node nobile station (MV5) with
the private base stat ternati mode

oo e a8 ion 15 " PR Birsamerear rrehisBiedtighoRbblEay BizBhe Mo,

(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
15 (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,
20 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);
25 * 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
30 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 registratibn procedure as -
proposed by the present invention). :_
35 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



si gnal over the uplink start-up frequency and as a function of preset

criteria (for exanple when cellular coverage is no longer effective,
‘whi ch may nean that the user has just gone indoors, perhaps at hone:
or el se when 20 the dual node nobile statfon (MVB) is pl aced on a
particular support). As soon as the regi stratl on procedure has
been corrpl et ed the du; nmobi | e station (MVB) operat es in
"cordl ess" nod'@’a\ﬁtf i8R s Ik £3&1EP B% i vate base

station (DBS) etmd.sragdd)rtgﬂrt \hca:H Reataldnd AMMS) amy SOEB) tdramdadrefiting
frompublic t %?e% ﬁl:] at es which are cheaper. In a
particular inp een Ion, e pr| "EPase station (PBS). is '

i ndependent from t H& ¢dig Hame |Q£d|0@e3(attlosymm a "ﬂien:taﬂmw dfndual

subscri berg s I EThRY; ( h | .M _c erted
in the duasl %@delrjmng%m%t) bi | é-fltsltoéltsl o(\ir‘lsﬁH aﬁil%ﬁ'f er ent %&met %e ?‘
number - assi gnéé B nefdyp regdiet exede &t P@HV@DBS)baSIen Statlo@’lm(@ﬂsﬁstance
public nunber operiatdie witterHi@Oodual Mddle3mobiuRD ek 23SnIBREA ! @nlchespri vat e
base station | the Ublllggz \é‘thh%hed network (PSTN) or the | SDN
network. In AfaeachndTans nHaUSER: Sher ROLAtEVRBPe

15 recei \seata@lnl SDBES) tremadels! uhatreredber jnodiea (bhercelthLseert -up
network. 10l N ‘soacleany) ERICa10NERAY m{&‘iﬁ?tnrgm?'l'm% slots b3 e3en(MB) s

alerted V|athe base Station
frame.



it has previousTy regi'stered with this station) when the 5 private base

© station ( all on the public nunber .
'present |mg‘!H"mim i" gl ies in the casgquh_ere |1

ul ar erL|3n| cal ‘'to the : blic nu

G ERUDSE BEEN | s
theq@ylvatr base

statlon (DBS). In thls 10 case however, sone neang of ofars gt he
private base station (DBS) needs to be provided (for exanple by
pl aci ng the dE&PIMe nobile station (M) in a particul ar support or

by inserting a semo&egﬁdwnaﬂméﬂ hethod mhedpmh&a&egbesershgteanleaBS))._The

Gsing i ne e A, 1R PPl SEardeEo 6, Ben o RetRerAtea, s
system perWUﬂ1b@§Eeﬁ¢ﬁ¢eOMO(DE@One§a2da@¢l?ateh@ﬁsef6tb@®9na
descriptign of phgyandd; g g{?rﬁh’é@t%ﬁeQbaEh%” Ab1tike t%@.epz'xM%E) h%%%ﬁ}ﬁ rret hod

used for reglsterlng t e_sta-%g
private base JPSINon ISDYS) and usa@QOrépﬁgt@éneméssﬁvenﬁpénreceptlon, I'n

this Sxarml e, flﬂelt I@S.W:L%?Tar%h%l%@' Qosbii &mentlcatLStef thﬁ@e used
time-division, nulti ccess type e |n chan

si gnal s belngl§tPuE%&ﬁ thr?Q&EE§§%§§m' saﬂ Hﬂéi éﬁcﬁtgFéﬁE
cont ai ni ng a AMMSOt bedmerabile to opematelet3herTﬁns"&DWHRQSS"fmbdemsbance,

to a GSM,type " ul ich each frame has 8 tine slots.

Thi's fra%@ st%&tt&%éiﬁgg%}e25§%éd for the cordless 30 system i.e. for

i nt erchangi ng si gngkddheebod chasdesing inndasewchangingasignalvip and
the private bageothahi@witn E%%Lsezhgeot%eeﬁ Buglkaedesahi Lg atation

(MVB) is all ocated a specific tine rank 1 n_ eac
Consequent | y, PFES&Lf lfiﬁﬂuﬁ%Yeh@EPlPSrréaﬁ’lfo€1§t€§§‘19§n9h§1’135 Erequency GSM) ,

a maxi mum of eieht wiieh eedd EBBhhe is ot Bk eran6MiBLedaNaha BegbiliEyed

and opergied Wil the .. S3TRPLLYALC,DA9S SN (EVRY). 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,

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

- the dual mode mobile station transmits a contact
burst (50), made up of a pure sine wave at said uplink

25 start-up frequency (£1,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

30 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).

35 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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16 shomn in Fi ure 2 flowhart, in a particular

i npl ement at Mu!“m“m m””"’ the i nvention i ncl udes t he fol | owi ng :
-successi ve an initial con ~gquri ng which
the 5 private base Statidn (DBS) and theldu trobr 8EEN | station

(MVB) ensure that they can contact each ot herf EPLAGED. 4 tifne
synchroni zati on st (30), durjng ich t he dual EF‘U ile station
(MVB) is tim(%ﬁ%ﬁt cate‘i ik F9 Foadd abese DS duet M98S); 10

- a standby St (et Bt atdior n@mﬂ‘)l ith the privatd bage istaitd dmas@®Bs)ati on
(DBS) and the dual node nobil e station (MVS) ensure that their nutual
tinme synchroni zati on i s mai ntai ned; ' * during an outgoi ng
call, the dual3 n"od’e nediidd agorstiag ¢ @EMYSR cddmist § amdadeess signal to

the private chadish tz@d q‘he e Vaft@{e v%‘treo%%% Ofs e3¢ tdrP‘?(D‘ﬁ% ajgal | ;

* during an incomng ca te bdse stat transmtsa

' pagi ng mssagéqd@ﬁq{@%lfmé%lﬂQEU1ar \rﬁdd-toi @Nﬁﬂﬁmﬁ) ldutaﬁe“ﬁérepose
of setting upmpbiald sﬁallon (MMgEa@@lQE-@hgggsgbqges i s descri bed belom1|n
greater detail wth reéﬁrenqe t rTg}ure s QWs a?’&fﬁé

of signal interchargébetSREET SR Hivge é’e"}?ﬁﬁ‘lsl 8 1&sh d the
private base sissdcimbedewitthe thet pad vafte baset Istatioantitchins tihepl emrent ed

in accorc_l%nce ‘M ﬂct Q%l%%h{g&)ﬁq F%II]J O%I&art In Figure 3, éach burst is

represented b dency -over which
- in "cellular" m e, 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
15 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
20 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"
25 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

30 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:
35 - hopping laws conventionally used in cellular
radioc; |
- pseudorandom hopplng laws, and

is Sheet Hi,i‘ll?,eenll‘Tlaced




"this burst i s peci fi ed. The initial contact stage
(20) includes} nmm, 'ﬂ I,j Ei‘ng steps: 30 - step 21: the dual node -
bl N\ n'F r~||| i

-nobi | e station smts a contact ation
roughly equal to that of one tine sl2g, 'LW'MED A@fBEEI\bJre si ne
wave at the uplink start-up frequency fI, REPLACED - stpp 22: .the
private base station (DBS), which is 35 I n contlnuous recel node over
the uplink start- up- hOPPangéqlmymmJ,mll,Zxr@eﬁ%sﬁmmhﬂdml‘a{:toﬁourst (50),
and then cérﬁgﬁwgéﬁ' kv &l RD eI o d Thist .

17 duratlon roug y equa at of one t| me slot, and nade up
of a pure sine wave at the domnllnk start-up frequency fl,D associ ated

Wi th the uplink stardethbd reseting |t<Many of claims St &b &3, Shecrial node
e SO LS St SRR e (eione,

cont act stage (My) mﬁdmteﬂ)rwx-:tmlgald privats lhzmmteaﬁmn omBﬂj ,steps

- step 31: the rgﬁg ization
bursts (60 to cg%fa&{eeltlﬁe ' at aogl é@%r 1}&%[9@46% ?r&arre ove Qc{ST'Lucces& ve
frames (in theiladarrmie mob:slrmvatacmrvs) u%c&h%ﬁmﬁ @nesat oplgEst (60 to

66) is #g&ﬁé e wave at a downlink frequency (f2,D to
f8,D) sel ect eﬁn accor ance Wll{ah t he 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

15 radio system being of the time-division ﬁultiple access
type (TDMA), with the 1nterchanged signals belng
structured in successive frames, and ‘with each frame
containing a preset number of time slots,

this method is characterized in that said frame

20 structure is preserved, each dual mode mobile station

being allocated a specific time slot rank in each frame.

8 - A method according to any of claims 1 to 7,
characterized in that, it includes the following
25 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

30 the dual mode mobile station (MMS) is time synchronized
with the private base station (DBS);

- a standby stage (40),;dUring which:

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

35 synchronization is maintained;
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Tecelves X's

-tsi me synchr

t he private base statlon (

out if the synchronlzatlon stage (30) take
conprises the foll ow ng steps: ste

: the dual
rsts (60 to 66),
chronlzatlon

Ihe st

mode mobi | e stati on ( MVB)
enabling it to becone

plbane and tipge slot) with
AMIDSHEERGAS BEEN | carri ed
pl acRERIACERC! [ Y,
%t —ttre—prveate-base

station (DBS) transndwing an outgdimeyesallN fulmmeiiala moydec modmiileat i on

nade U, of ap

S BPH %l

control burst
frequency (f9,

%E‘?ﬁ§9[$M@§2 r ance

ol

é}teq]ﬁ@%hetoatth% gu%a{t%k

W requency

hoppi ng I aw, base stati*orduﬂ)Bﬂj dior ridenipurpedd ofa gefdiimg s sagall;

conpri sing four bur§téh£
per franme over four succe

| Ve%ft)cor&fr?d"

rane

scrH]:[q:h

bursts (906to (RBS) Lranswits @ m@fignrmqsrﬁﬁgﬁmté’ Iq

t e paglng nes§a%?

burst and dSat {ANSHid)ed R¥etie GNP T emtaliny (pr/ aDdall.
fy+3,D), selected in accordance with the frequency 35 hopping | aw,
- step 42: the dual node nobile station (MWQ

time slightly greater than the
duration of the time slot it
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is allocated in each frane,

listens for a |l ength of
- 18

ﬁ Qratd Hale® SHatalm bur st

and receives:



;'either a synchroni zation control burst (71, 73) transmtted by the .

private base station (DBS); 5 -, or .one of the four bursts (90 to
93) of a paging nmessage transmtted by t hie private base station (DBS);
* Oor noise; - step 43: the dual de nobile station (MVB)
transmts: 10 * every N franmes, a synchronization control burst
(70, 72) made up of a pure sine wave at an uplink frequency (f9, M
f10,M selected in accordance with the o ¢ g meguancy hopping | aw,

* -during an outgoing call, a request access channel 15 (Fw(}b type burst
(80) (call establishnent re ' structured for exanple |ike a

conventional CBREBETBATLAYN BTHO r URER| FORGREGESTRRING| ARKLERSTUENEY (fx, M
selected in DUAacngnﬂamgsxmetbTAmeoﬁr@ﬂmsmCWImennngssemmATEn PRIVATE

step 44:. the pr| n (DBS) listens, 20 for a length of tine
slightly g?eat@% gﬂgﬁiéNdiﬁg%? of the time slot it is allocated in

each frane, and recei ves: * either a synchronization contro
burst (70, 72) Theahswent édnbyelatedutd - andegmsbraelenamebho@Nuﬁad 25

¥ or a RACH tyESeré§£s£§91n§rQesféégedoﬂ¥ &QQldH??e moblfﬁdgt he

station (MVB) e |n|t|aI|zat|on
of a call (incéMMBY with ancasgerharedt REiverechrAg SEaBEQnCARBBL. | JBRE cal

to those 29 pﬂpb&eenbsSeletahﬁoﬁfwe eéﬁﬁe&téartéhehéaeﬁblbettébephone

successive bursts of ¥ ssag 8 I.nt erchan frequenci es whi ch
are deter mi ned®ByWPRE SPEIN: fPRY eﬁE? uses, hggﬁl ﬁa?%mF?%s%H ﬂﬂ ing of the
regi strati on precefgtienasfrequentDPoSwHiby she plesentoi sreddenticaBSto

ot T e Enofll L 05 51 SREDAEE 0aLd OhyabBhY, one Biaflbatle
- franmes, in ordepbibe station can operate either in "cordless" mode,

15 used to communicate via said private base station, or in
"cellular" mode, used to communicate via base stations
(BTS) within the cellular radio system. Reglstratlon of
the dual mode mobile station with the private base
station constitutes a preliminary stage enabling the

20 operation of the dual mode mobile station in "cordless"
mode, whereby, followiﬁg each incoming or outgoing call,
a conversation can be established between the dual mode
mobile station and other telephone equipment, via the
privaﬁe base station.

25 According to the invention, the fegistration method
consists in interchanging signalsiin accordance with a
preset protocol based on a preset -frequency hopping law,
determining the frequency over which each signal is to be
transmitted, and on a preset uplink start-up frequency,

30 over which the dual mode mobile station transmits the
first signal. The frequency hopping law and the uplink
start-up frequency being specific to, and known by, the
dual mode mobile station and associated private base
station. S

35 Fig. 1
Translation of the title and the abstract as they were when originally filed by the
Applicant. No account has been taken of any changes that may have been made
subsequently by the PCT Authorities acting ex officio, e.g. under PCT Rules 37.2,

38.2, and/or 48.3.
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*#(PSTN, 1SDN) and using, for transm ssion and reception, frequencies which,
sare close to or identical to those used in a cellular radio system said
.wdual- node m)bl l e station (MVB) being able to operate either in "cordl ess"
mode, or in "cellular" node, sai d nethod consisting in interchangi ng
~signals in accordance with a preset protocol based firstly on a preset

- frequency hopping | aw, determning a Mency over- which each signal is to
be transmtted, and secondly on a pre plink. start-up frequency (f1, M,
over which the dual node -mab++-e--sf-a-t—|-e+=1--t-|=aﬂs-n=1—t-s--{-t-he-]--a frrst signal,

- said frequency hoppi ng Iq : 4 nJflc;,/ beT ng
specific to, and known'b %.F?ﬂ)q.g a oci at ed
private base station, )f ﬁ\(§jrrlat od' Del ng charact‘é‘??spd in that it
conprises an initial cont:act stage (20) itself including the} foll ow ng
st eps: - the dual mide_nphile station¥transnmits a c act bur (50),
made up of a pure sdne wav e DR Ss aedeipldnd. &darectudr8§uehc %?

- the private bas€Q@gati dn, ngw@sr@aew@(nw“ver— upI I nk
start-up frequency (;\EI\\/); Feceres—the—eontaet—btr-st—(50), and t hen
answers by transmitting~an acknow edgrrent bur st (51), made u of a %ure -
sine wave at a downlink gt aF:-t-—u-p—i-Leq.uenml‘”“ D}—assoetat

uplink start-up frequency (ffA S &&geiver cual hé:@ida‘lbmdrd. bile station
recei ve the acknow edgnerit bur st _(51),
]

__ - L 39

DRS tomsmits X syue. busts | |
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Y/
21572 - A et REPLACEMENT,SHE ’E aim1, char acterlREPMGEMEﬁ%%%

nnde mobi | e statli gn (MVB) transfifs the first signak- at the-upli-nk-start - up
frequency (fl,M| aft®s JUN1999a lskr has indicated a _ ter the
dual mode mobi | statlon(I\/I\/S) i{h $he private bas il % u 3 - A
met hod accordi nd to-ctarm I, char cterlzed in that, '

station (DBS) i9g independent fromisaid cellular ¢ad|o systen1 t he dual node
mobi I e statiog @%@seeaeqcapq&é@waeus d forifegtstdrd fDgRa gy Means
of a first nunber Tassociated with the prel vat e base statlg'r:lgvfthfqnasal d
publ i c tPephemahcrodekmoiide station "O8M$ LI Withmede ad50abatedf a
second nunpe N glsal r ef qgg

assomate‘U%rP {’r?t;‘h:ﬁ%éé g:tg‘tre*rqgljcijl gbﬁ ) s‘tia a{}ég%sc}:ar eréggenﬁ i cation
nmodul e |néﬁﬁsedbehmgecdmﬂecmdé uvblle St&ﬁlbﬂb& c4 te Yepedhed neavastlk ng
to claim ze n.that, the freguencies transmitted by the dual
mode mobi TBSIRG L ErOAARAF IS nESh: | or HoRLsE s o TRREPaLPT .

appl i cat | Dpeafuerpt depr atdicH raeﬂeeagbsl@mm n@rl Mewtedarpqu@n@h@%é hegedr e

al so used.in’ celif T q§€$ t he dual ile statlon and by base
stations Wt/ Feiiniag,rg IﬁY&F%@ﬂh%ﬁ% SFB mode geRifg @igtion

char act er i e )i fbéﬁﬁé aQﬁCé" eapbgek:até regeRBey it ansdidl edshy ddue duak
node nobil e station i s associated with a "downlink" frequency
in 'cellular“ mode,

said method consisting in 1nterchang¢ng gignals in

accordance with a preset protocol based lrstly on a

W, preset frequency hopping law, determining a
frequency 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] a first signal, said frequency hopping law and said
uplink start-up frequency being specific to, and known
by, the dual mode mobile station and associated private
base station,

said method belng characterized in that it comprises
an initial contact stage (20) itself 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 pri&ate base statiorn, which is in receive mode
over said uplink start-up frequency (£1,M), receives the
contact burst (S0), and then answers by transmitting an
acknowledgment burst (51), made up of a pure sine wave at
a downlink start-up frequency (£1,D) associated with said
uplink start-up frequency (f1,M); and

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

6‘- K51+ So.
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transmitted by REP&A&EM SILFEJ

e _up one of

, station. (DBS), ﬁgag

a pluraity of pofhway channel s lused by the dual ¥

the private ba>e g@tjuurﬂ%‘h | i capijon of said t fre uency hopp g
| aw. 5! -1 A net hod accord| u ﬂ"L
characteri zed “thats SaIG presgt frequency hopp| t he
group contalnl : : - ho | aws _.conventiopal ly use I n ceIIuIar

radi o; PENEOl SdEiTnk, © aIBQQﬁXﬁﬁﬁdléﬁs+ﬁ¢ﬁn12ing
h b, | f |
tsygt E;no @Hg 'd%f ﬁagern{c%ffges@%w%%n ﬁ\ﬂﬁé}’ Laﬁé&ﬁ% apfleC@idl

accordin 0 claim type |nvoIV|ng at | east
two dual sigthe ot | ehet atp sk ( wsrtasgncfaequem sl dMpr afatex base

station (DBS), characterized.ihpn_t at t_.he te atlon and,all dual
node nobil e Stéﬁl%ﬁg ug’éaﬁ hjenééﬁ@ Sﬁe&td%gﬁk‘(% s?té:rs‘tg "FFe &en& ‘IL
and furtﬁedeﬂmﬁbﬁlersﬁztiﬁmtMEMS)e&dtmnshenpmqunue(baseas&dzﬁmmstat|on

and dual E%P% nobi |l e station) uses a distinct, preset frequency hopping
| aw. {DBS) . .

3 - A method according to claim 1, characterized in that,
the private base station (DBS) is independent from
said cellular radio system, the dual mod¢ mob;le station
{(MMS) being accessible: | '_ _

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

- in "cellular" mode, by means cf 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 claim 1, characterized in that,
the frequencies 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

Said cellular radig system,

and further characterized in that, each "uplink"
frequency transmitted by the dual mode mobile station
(MMS) is associated with a "downlink" frequency
transmitted by the private base station (DBS), in order

to make up one of 22lurality of bothway channels
used by the dual mode mobile station and the private. base

station in application of said preset frequency hopping
law.
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6 - A method acceording to claim 1, of the type. involving
at least two dual mode mobile stations (MMS) aS;ociated
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 claim 1, said radio system
being of the time-division multiple access type (TDMA),
with said interchanged signals being structured in
successive frames, and with each frame containing a
preset number of time slots,

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

8 - A method according to claim 1, characterized in that,
it includes the following successive stages:

- 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);
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- & standby stage (40), during which:

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

* during an outgoing call, the dual mode mobile
station (MMS) transmits an access sxgnal 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 &ﬁgl mode mobile

station (MMS), for the purpose of setting up a call.



