FO165. _ 1 DESCRI PTI ON
MOBI LE W RELESS DATA COVMUNI CATI ONS SYSTEM

.Techni cal KO36E This invention rklates to a nobile wireless data
comuni cati ons system capable of transmtting packet data between the
data communication term nal equipnents._in virtual network across a
*mobil e comuni cati ons networ kqa E@QWSN

Techni cal Background The progress of a recent wireless technology is
remarkable. Even if it is linmted to a private usage, the technol ogy for
maki ng the indoor telephone fully wireless becane a reality with the use

of a PBX (priv WIRE ; % echni que
for personal %%%Eatlon%%??mngﬁe e%%'ggeNgt of

cordl ess tel ephones. Mdreover, a wireless LAN (local area network) is

wi dely practiced also in the field of data comunications. This LAN
undertiakes a role for making offices and_the |ike wreless. In the
w rel ess PBX, nobility, as well adeghnigal Fieldr ¢ el ephones, was pursued.
That is, a novenent in the wireless area under the control of a single PBX

i s made possi bl eThis inverition refatesto aemobile wiredess datancomwamicationsenent
across between PBX is al so made possi ble by the automatic’ position

regi strati 'tfw#a | |4 fifingse e ' ath@n ange
('Qr, tr ans%' ts?iﬁrllg a P%g&ﬁngﬁglﬂsgnal f.th Pgﬁéﬁhpgﬁfegﬁ%ﬁ%ymg i datd
" communication terminal equipments in a virtual network across a mobile

communications network and a LAN.

Technical Background

The progress of a recent wireless technology is remarkable. Even
if it is limited to a private usage, the technology for making the indoor
telephone fully wireless became a reality with. the use of a PBX (private
branch exchange) system, etc., based on the technique for persomal
communications which is a result of the development of cordless
telephohes. Moreover, a wireless LAN (local area network) is w;dely
practiced also in the ficld of data communications. This LAN mdcrﬁkes
a rdle for making offices and the like wireless.

In the wireless PBX, mobility, as well as wireless of telephones,
was pursued. That is, a movement in the wireless area under the control of
é single PBX is made possible as a matter of course, and in addition, :even
a movement across between PBX is also made possible by the automatic
position registration, without compelling the user a useless registration

change (or, transmitting an incoming signal, etc.). This technology is



FO0165 2 often referred to as "l oam ng between
PBX". In principle, it realizes a possibility of endl ess novenent even

Wi thin the pPo16&te branch. Moreover, a2PBX added-service based on the use
of the PBX mhlch nostly uses the voice is realized in an al nost perf ect
shape with th realization of this nobilit On, t he, ot her hand,

7 ecently, neigg referaed doegh Sloansiag b mﬂmPﬁa( odnpringiple,sisrealizes ac- i |
have been increasing. This telephonel ess communication nethod iincl udes a
method for pessibilitynofa endlessunmogementt evengiwithire! theh dtenbrénd:mnnel
exchange) and a nethod for perform ng a communication froma term nal

~ equi prent ik L2 P IR vich bt et tu&edgf he PRI AS! ng

the LAN s I'n recent I ces e appearance

of the Intern I S s rrln t.he papul.ari zation N furthe

the techn YOPS?% aﬁ @?@Pflem @d@?&?sﬁ aPeW:'éﬁ tri‘t"er net

I s one enbodi ed fornlof a V|rtual net wor k whi ch alnB at perform ng

wor | dwi de crealizatioatolothis mohility+ he vari ous physi cal networks represented
by LAN such as Ethernet, essentially satisfying the follow ng itens.

(a) The network pOnncthel eotlfert Heand)t erecentl ?@ tneedsaltozeaa telophonelesset wor k
and not to specify a formof realization of a physical network. (b)

The Inter “eéoﬁ'ﬂlﬁﬁ%ﬁuﬁﬁeﬁsl r}@f)ré%*éhtéﬂiw Tebﬁl&iilx hﬁ IPfiné‘rea§ﬂi§.ChTH& node

whi ch perfor e swtching I ntensi
telephoneless communication method includes a method for performing a

communication through a telephone line (channel exchange) and a
method for performing a communication from a terminal equipment
accommodated within the LAN. Needless to say, the method using the
LAN is chiefly employed in recent offices. In addition, the appearance of
the Internet is spurring the popularization of this LAN further. Now, the
technology of the Internet is briefly described.

The Internet is one embodied form of a virtual network which aims
at performing worldwide communications across the various physical
networks represented by LAN such as Ethernet, essentially satisfying the
following items.

() The network principle of the Internet is to realize a virtual

" network and not to specify a form of realization of a physical network.

| (b) The Internet address does not obligate the existence of a
switching node which performs the switching intensively. On the other
hand, it is necessary for the terminal equipment to be fixed to the physical

network.



hand, it is necessary for the term nal equipnent to be fixed to the
physi-cal networKk. FO165 ' 3 I n order
.to performEQt8uti ng between the term ndl equi pments across the various
physi cal ‘networks, it is necessary that the term nal equipnents are
uniquely identified in the world. Concretely, it is necessary that a
:connect i on poi nt InjenderHe pesfornman routing betweer thaderminali equipmentsnal

equi pnent is accommodated is uniquely - identified in the world. In the

I nternet, tacros§ dhe,vanious physicat atdtedrks it isvhecessaryrthab the termimmbless” is
assigned to each term nal equi pnment based on a commbn systemin the world,

and the routg ' e # LA & [fAke Py d S.

The wirel eiqlgggieaslgeﬁeg d(%ﬁ%?l?; g%ﬂti%gacﬁlanﬂnigl Welg‘% 'anégeﬁﬂa}sri{gtel?hgf Ieiﬁt er net
based on the LAN vve[he expl ai neé:i her ei Ebef re. The .Eﬁ{]m@yi i( ecoming main
cormuni cat i BFFERaRysthat 3 connectigy point Wit | physical netwyor TIEHEC at t er
i s becoming main communication nmeans for data _comunications, |t seans
~that i npor tSpesifie terminad equipmentistaceommedateddsiuniquely identifieddntbee as a
basic structure for supporting activities in offices in the fut'ure.

A ikt e g et
the wirel esgddiBds" 3¢ GASigHed o' dachNfethiifiaP 2qbfpmedt dastd 6@ common
system in the world, and the routing is performed based on this Internet
Protocol address.
The wireless PBX chiefly comprising the channel exchange and
the Internet based on the LAN were explained hereinbefore. The former is
becoming main communication means in offices by adding mobility
thereto, and the latter is becoming main communication means for data
communications. It seams that importance of those communication means

will rise more and more as a basic structure for supporting activities in

offices in the future.

By the way, in the virtual network across the wireless PBX and the

LAN, the data communication terminal equipment, which is under the
control of the wireless PBX, occasionally transmits packet data. In such
occasions, a communication channel in the wireless PBX system was
established by signal outputted from the telephone (personal station)
| connected to the data communication terminal equipment, and a data
" communication was performed via the LAN. That is, the role to make the

address on the virtual network and the address (in this case, telephone



occasi ons, a communi cation channel in the wreless PBX system was

est abl i shed by signal outputted fromthe tel ephone (personal station)
connect ed t 800468 data communi cation terdi nal equi pment, and a data
conmuni cation was perfornmed via the LAN. That is, the role to naeke the
address on the virtual network and the address (in this case, telephone
Foi65 .  number) on the physical networkcartesposd toreaghhgther avasiplayediby
correspond to each other was played by nan as an addresser of the data.

Therefore, wiw ogeraii addmesser tofouheedat®. Therefore, the operation was
Di scl osure of Invention This invention-was acconplished in view of

t he above-nﬁﬁﬁﬂﬂaﬁﬁnccircunstances. It is, therefore, an object of the
present invention to provide a nobile wireless data conmuni cati ons system
in which an address system of a physical network and an address system on
a virtual network are nmade correspond to each other so that a routing of
packet data is automatically perforned to thereby transmt data in a data
comuni cation on a virtual net vBlSClmrﬁsﬁ]életlQﬂess | i ne exchange type
networ k system and a LAN. In order to achieve this object, a nobile

wirel ess data coFhigiinv@ntionsway aceomplishediinoview ohtheraboveiménticmsd on
conprises a wreless personal station assigned with a tel ephone nunber in

g;ﬁgggggfe clfchhstaiedd! at'i) %ﬁé&?sré:ua%bjéeb%f%eép%geﬁk Shvenfionetd ' on
provide a mobile wireless data communications system, in which an
address system of a physical network and an address system on a virtual
- network are made correspond to each other so that a routing of packe'it data
is ‘automatically performed to thereby transmit data in a data
communication on a virtual network across a wireless line exchange type
network system and a LAN.

In order to achieve this object, a mobile wireless data
communications systein according to the present invention comprises a
Wireless personal station assigned with a telephone number in accordance

| with a single telephone number scheme, a wireless connection equipment
for performing a wireless connection with the wireless personal station, an
exchange for controlling the wireless connection equipment, a cqntrol
unit connected to the exchange'and adapted to perform a tran_smi!ssion
control of packet data | through the LAN, and a terminal equipment
connected to the LAN and assigned with a packet address indep'endent of -
the telephone number scheme, the exchange performing a routing based

on the telephone number, the control unit performing a transmission

control of the packet data based on the packet address, characterized in



far performng a wireless connection with the wireless personal station, an
exchange for controlling the wirel ess connection equi pnent, a control unit
connect ed tBO16& exchange and adapted t6 performa.transm ssion control of
packet data through the LAN, and a term nal equi pnent connected to the LAN

and assigned with a packej address independent .of . fhe_tel ephone nunber
schene; the éﬁﬁﬁgeﬁy@ge mr@r@spmﬁpnge n whichthe packet addressnber |

the control unit performng a transm ssion control of the packet data

based on t his madeecoresport to thetetephoneenumber, and thé §facket address is

S that t he exchange has a correspondence table in which the packet address
convert ed 1S TTa g the felephSfe Htnbe bEed B tht WOrRApLANCACE IR 7

St at | onandOfdRs D &SR & Gorminibafion fanast bEbes (Hawireles Berad) o ng
e addr e oSiBHOBrA the teaminel cHprAry cemtesied EnhaLANNver tod 1o cach

other on .the virtual network across the wireless |line exchange type

net wor k syst em arAiceording\No thegpresentiinwentionpsince she naddress tan atheesi r ed

communi cation counterpart w thout being annoyed by such address

conver si on. physjcal network\itl thecaddress balthe Vi yOYROAY t ad of

making the pezchange have a correspongencer‘@lggﬁg?%e W regﬂgg@apgrﬁg nal

statlon MYeonverted to each other on the virtual network across the wireless line
exchange type network system and the LAN, a packet data can be
transmitted to a desired communication counterpart without being

annoyed by such address conversion.

In such a configuration as mentioned above, instead of making the

- exchange have a correspondence table, the wireless personal stationE may

have a correspondencé table in which the packet address is made

correspond to the telephone number, and may convert the packet address

- to the telephone number based on the correspondence table in order to

establish a communication channel between the wireless personal station
and the terminal equipment connected to the LAN. |

Also, instead of making the exchange have a correspondence table,

the control unit may have a correspondence table in which the packet

- address is made correspond to the telephone number, and may convert the

- packet address to the telephone number based on the correspondence table

“in order to establish a communication channel between the wireless

personal station and the terminal equipment connected to the LAN.



have a correspondence table in which the packet address is nmade correspond
ta the tel ephone nunber, and may convert the packet address to the

t el ephone nHOBBS based on the correspondence table in order to establish a
communi cati on channel between the wirel ess personal station and the

term nal equi pment. connected to fhe LAN. .Also, instead of making the
exchange have a dNeXkdp&rdente achigvs, theiahovweabjest, a mabilmyireless data
correspondence table in which the packet address is nmade correspond to the
t el ephone noommunitationssystem exocordin tmtthetpreshchteins'entionfmmﬁﬁse@@ne
nunber based on the correspondence table in order to establish a

cormuni cat i gRugliy Bg§X§l§&i¥§§ﬁl§)€§@r§ﬁ{§E%Ni&ﬁlféﬁkoﬁﬂaéthﬁ?n%ﬁé{&ﬂ d
6 Ne ' i abi 1 . _
o ommuni cat | Bt & tefenhone Buabes i pacesd s Sl briibale wlBhoRs usber ~ o

plurality of systems each conprising a wireless personal station assigned
with a tel epehamenaniveireless .connecsion: equipment i foy performingna

schenme, a wireless connection equi pnment for performng a wreless

connect i on vottiedtion witlethreswiredessqrersonakstation, am exebdgaforfcuntesilingo! | i ng
the wirel ess connection equi pnent, a control unit connected to the

exchange anfh@%@ﬁélnégst@oﬂ&ééti&f“e;tgﬁipﬁibﬂﬁ SaSidHﬁtfdlngﬁW cBineéelcto daie?

through the LAN, and a term na pment connected to the LAN and

assi gned w § c I pende . t el.epljo i schene,

t he ex_chang}?%]gar ﬁﬁﬁg@ﬁ%@?ﬁ)rﬁ;’q %ISI.I.% %%? %ég{i@leu Yohe &Fpgeﬂaeaata
' through the LAN, and a terminal equipment connected to the LAN and

assigned with a packet address independent of the telephone number
scheme, the exchange performing a routing based on the telephone
number, the control unit performing a transmission control of the packet
data based on the packet address, characterized in that the exchanges of
the systeins are connected together and the control units of the systems are
- also connected together, the wireless personal station of each system is
capable of communicating with a control unit in a desired system through
a wireless connection equipment and an exchange not only within itsi own

system but also within othcr system, the exchange has a correspondence
table in which the packet address is made correspond to the telephone
number, and the packet address is converted to the telephone number
based on the correspondence table in order to establish a communication
channel between the wireless personal station and the terminal equipment.

connected to the LAN.



nunber, the control unit performng a transm ssion control of the packet
data based on the packet address, characterized in that the exchanges of

- the systensF@185connected toget her and the control units of the systens are
al so .connected together, the wirel ess personal station of each systemis
capabl e of conmunicating with a control unit in a desired systemthrough a
wirel ess connectrhnmyduasnaﬁqanaﬂonmmenemhng@dabovemmwnmmim{ then

~system but also within other system the exchange has a correspondence

tabl e i n. whiegbhahige havt e coxtesparidnceTable, the veiteless pessomd staticp heane
nunber, and the packet address is converted to the tglbephone nunber - based

on the cor 1 4agengephfresAbhdenct RBRY ihOWIRERCHE hatkep aeSa" isOtnaddanne!

bet veen the wreless p onal station a equi pnent — connect ed
to the LAN. FQ

ont Peurats GRTESPABAD the delephone myuber, ang fhay sonyert e Bidkd atiress e 4

correspondence_tabl e, the wireless personal station may have a
cor r esponde i@ dhe dslephanenumber hasgd on the coreespondened dableoiny etgeinto t o t he

t el ephone nunber, and may convert the packet address to the tel ephone

number basedstablishea commesmicationc chamidlbetweendhe wiveless pefsoral station
communi cati on channel between the wirel ess personal station and the

t erm nal eq%grmetteﬁﬁmm%ﬁpggﬁgh%ﬁmme 0o, instead of nmking the

exchange have a correspo e control ‘unit may have a

correspondence t aR'l?o,iiHst‘ggidcol} lﬁgﬁin%at%%%change have a cortespondcnce table,

~ the control unit may have a correspondence table in which the packet
address is made correspond to the telephone number, and may convert the
packet address to the telephone number based on the correspondence‘ table

in order to establish a communication channel between the wireless

* personal station and the terminal equipment connected to the LAN.

Brief Description of Drawings

Fig. 1 is a diagram showing a configuration of the first
embodiment of the present invention.

Fig. 2 is a connection sequence diagram showing the operation of
the above embodiment.

Fig. 3 is a connection sequence diagram showing the operation of

- the above embodiment. | |

Fig. 4 is a connection sequence diagram showing the operation of
the ébove embodiment.

Fig. 5 is a connection sequence diagram showing the operation of

the above embodiment.



address is made correspond to the tel ephone nunber, and may convert the
packet address to the tel ephone nunber based on the correspondence table

i-n order toFes$ésblish a communi cation clgannel between the wirel ess

personal station and the term nal equi pnent connected to the LAN.

Brief Description of Draw ngs Fig. 1 is a diagramshow ng a
configuration of Fige 6i ista diagrathnshowa %taecmﬁ iomwafhthensecond

Fig. 2 is a connection sequence diagram showi ng the operation of the above

enbodi nent . ?mbodunen'f'(ﬂthﬁgrgseht(iﬁ@@ﬁﬁéhon sequence di agram showi ng the

operation o t he above e Fig. 4is a connectlon sequence
di agram showi ng t ration he abov od nent 5is a
connection sequerﬁ@ ?pﬁ | ﬁ@é&?‘hée‘ﬂ%“% hﬂm%gl ‘PBQF@“Q i ment .
FO0165 Fig. 6is a di agram showi ng a
configurati ﬂlﬁémmm%&‘lgeﬁbodl ment of the present invention.

Fig. 7 is a connection sequence di agram showi ng the operation of the
enbodi ment of . Fi gFigh 8 is a connéction Sequemcecdiapram showimy eliationood

.showi ng the operation of the enbodinent of Fig. 6. 1g. 9is a

connecti on ﬁ%‘éﬁiﬂﬁﬂiﬂieﬁﬁbf'l’ighew ng the operation of

Fig. 9 is a connection sequence diagram showing the operation of
the embodiment of Fig. 6.

Fig. 10 is a connection sequence diagram showing the operation of
the embodiment of Fig. 6.

Fig. 11 is a diagram showing a configuration of the third
embodiment of the present invention.

Fig. 12 is a connection sequence diagram showing the operation of

~ the embodiment of Fig. 11.

Fig. 13 is a connection sequence diagram showing the'operatipn of
the embodiment of Fig. 11. |

Fig. 14 is a connection sequence diagram showing the operation of
the embodiment of Fig.11.

Fig.15isa connection sequence diagram showing the operation of
the embodiment of Fig.11. |

Fig. 16 is a connection sequence diagram showing the operation of

the embodiment of Fig. 11.



t he enbodi nent of Fig. 6. Fig. 10 is a connection sequence di agram
showi ng the operation of the enbodinent of Fig. 6. Fig. 11 is a
-di‘agram shdw@16% a configuration of the 9hird enbodi ment of the present

i nventi on. Fig. 12 is a connection sequence diagram show ng the
operation of the enbodinent of Fi 1g. .13 is a connection
'sequence di agr am showi ngestrMl ?Gmymgoméh%m tiemt of Fig. 11.

Fig. 14 is a connection sequence dlagran1shomnng t he operation of the

enbodi ment of Fi Theibest mode foFicarrylig iout she pressntiinvention svilbndwalbe am

showi ng the operation of the enbodi nent of Fig.11. Fig. 16 is a
connectlon<ﬁ$gﬁbegqnqkﬁgﬂan1shomﬁng the operation of the enmbodiment of

Fig. 11. 9 Best Mbde
for Carrying Cut the I nventi on The best node for carrying out the
present invention will now be described in detail. <1: First Enbodi nent>
First of all the first embodinment of the present invention is described.

In thls enhﬁhl nﬂKEhEKQSEnt invention is applied to an in-

First of all, the first embodiment of the present invention is
described. In this embodiment, the present invention is applied to an in-
house communications system having a wireless PBX system and a LAN
connected to the wireless PBX system and in which a routing is performed

using the IP as a communication protocol.

<1-1: Configuration of First Embodiment>

- A configuration of the first embodiment is illustrated in Fig. 1. As
shown in this Figure, the wireless PBX system among many in-house
‘communication systems comprises a PBX, a CS (Cell Station), and a PS

(Personal Station). In the configuration of Fig. 1, reference numerals 10a
and 10b denote the PBX; 20a and 20b, the CS; and 30a and 30b, the PS,
respectively.

- Here, the PBX 10a and 10b each comprise a control portion, a
switching portion, a base band processing portion, a memory for storing
initial régistration data of the PS which is under the control of the PBX
10a, 10b, and some others. The PBX 10a and 10b have the functions for
controlling the overall system, exchanging the channel of data flowing on
the communication channel, coding voices, exchanging the channel while

a communication is going on, verifying the PS, registering the location of



house. conmuni cations system having a wreless PBX systemand a LAN
-connected to the wireless PBX systemand in which a routing is perforned
usi ng the | PO3165a communi cation protocoll <1-1: Configuration of First

Enbodi nent > A configuration of the first enbodinent is illustrated
in Fig. 1. hown in this Figure, the w reI ess PBX_s em armn any
i'n- house. ¢ cdoaming \fore asCommunication Whic 5%@# ¢ and a

PS (Personal Station). In the configuration of F| g. 1, reference nuner al s
10a and 10mowing betweenRfifferea PBX. 20b, the CS; and 30a and 30b, the PS,
respectively. Here, the PBX 10a and 10b each corrprl se a control

portion, a sw tClj Ras® thé FBS Wh@ﬁ@@ﬁﬁi@iﬁ@f%ﬁf@tﬁﬂl datel b the PSTafer y for

storing initial registration data o I'S under t e control of

the PBX 10 netions

for cont roﬁ?%ﬂtlﬁg%@%ﬁiégt@wgwmmﬂg lésggﬁﬁade%r@g | owi ng
on the connunlcatlon ch codin i ces, channel whi | e

a comuni cattSHext sV1§¥§mﬂ;;aﬁWe lﬁ@ﬁwmﬁaéot F’Qltq ﬁ&géyT naloaming on of

FO0165 10 the PS, loam ng for a conmmuni cation

whi ch the P3s pperfformedwbiy! eonnectimg thet \aln willi f referenceBlo the location case
the PBS where the initial registration data of the PS are present is

assumed to Regitsaeioh @ ¢HHRDPS stdrelltin tRE MmOy Of TR FPBX when data
SR are sent to or received by the PS which is currently present in the wilfreless
area of the V-PBX. In the example of Fig. 1, the PBX 10a is the H-PBX
and the PBX 10b is the V-PBX both for the PS 302. HM denotes a home
memory within the H-PBX which stores therein the location registration
data. in order to send and receive the control data neeessary for loafning,
the PBX are connected together by ISDN (Integrated Services Digital
Network) mﬁltiplexed by TDM (Time Division Multiple access) or a
private channel.

The CS 20a and 20b each comprise a wireless portion (modulation
and dereodulation portion), and a pair of PBX interface portions. The CS
20a and 20b are connected respectively to the PBX through a wired
speeial purpose interface, and transmit control signal and data between the

- PBX and the PS through a wireless section (radio section).

The PS 30a and 30b each comprise a wireless portion (modulation
and demodulation portion), a base band processing portion, an external
terminal equipment interface portion, etc. The PS 30a and 30b perform a

sending/receiving of signal, voice-coding, etc. for voice and data

communications. In case the data communication is performed, the PS



Its next visiting place is assuned to be a visitor PBX (V-PBX), a | oam ng
i s-performed by connecting the call with reference to the |ocation

regi strati of0d85a of the PS stored in the nenory of the H PBX when data
are sent to or received by the PS which is currently present in the
wireless area of the V-PBX. In the exanple of Fig. 1, the PBX 10a is the
H- PBX and 808 ameb30biare connec %am irsl EQuipmient)chasing & hore

“menory within the H PBX which stores therein the |ocation registiration

data. "I n or gerial mterface sich 4¢RE232C fietransiitd cowtrl sigaak day, dierfrbaam ng,
t he. PBX are connected together by |ISDN (Integrated Services Di gi tal

Net wor k) mugtd- T | IVWkision Mul tiple access) or a private
channel . - kﬁé ﬂm@@%@%&#&%ge\éﬁ?ﬁ’comri se a wireless portion

(rmodul ation and dylatio tion), and a pair of PBX.,nferface
portions. The CS EZ& ih@l %E &% sk b ﬁhf* e@8i §cPYYHE rme&mmi hr ough
a wired special purpose interface, and transmt control_signal_ and data
bet ween t hecomirising subenétsvorksowhichs are divided by aouters (S0adand 0 fon) .

The PS 30a and 30b each conprise a wireless portion (nmodul ation and

demodul at | opefforiniaga routiigsef IGPACRE: €Fhe LAINCI0d aid 40D My wsedther

term nal equi pnent Interface portion, etc. The PS 30a and 30b performa

send a1 el M 3brih, S ool s UpnBERNE B0
?g rl E?n al EqfF apprwgthj}h(pen\girgless PBX s%r%?e:%rlﬂrgi?@l flie router 50a 89 508 anda (Data

" TA (Terminal Adapter) 60a or 60b. The TA 60a and 60b each comprise a

protocol conversion portion, an interface portion, and the like. The TA

60a and 60b are connected together through the PBX, ISDN or a special

| pufpose interface. The TA 60a and 60b perform the sending and receiving

of signal and the terminating of protocol. The routers and the TA have the

role which a control unit has, for controlling the transmission of packet

data through the LAN.

In this embodiment, a communication can be performed between

one DTE on the LAN side and other DTE on the wireless PBX system
“side. In the example of Fig. 1, the LAN 40a is connected with a DTE 41 a,

“and M-DTE (Mobile Data Terminal Equipment) 32a and 32b are present
on the wireless BPX system side.

The M-DTE and DTE each include a personal computer, so-called

- PDA (Personal Digital Assistant), and the like. They serve as a

| communication protocol for supporting TCP/IP (Transmiésion Control

Protocol/Internet Protocol). The M-DTE 32a and 32b are connected

respectively to ADP (Adapters) 31a and 31b through a serial interface,



serial interface such as RS232C to transmt a control signal, data, etc.
from -the DTE through the wireless section. LAN 40a and 40b use the
Et hernet asF@1ebysi cal nmedium conprising sub-networks which are divided
by routers 50a and 50b for performng a routing of |IC packets. The LAN 40a
and 40b may use other nediumthan the Ethernet. Each sub-network is
connect ed t andtbeBRPIB33a and 30b aretconmected wespectivelyxthy Pedlatandigh t he
“router 50a or 50b and a TA (Term nal Adapter) 60a or 60b. The TA 60a and

60b each coBpbitheoagh & sérdabinterfaver sThe' ADPt 304 and31bicachassmpeiseiaon, and
the like. The TA 60a and 60b are connected together through the PBX, | SDN

or a specia sl The : - Q0 t S y ng and
recei vi ng bf"@:‘%ﬁgﬁﬁ%h@iﬁiﬁ?@% ﬁﬁlﬂﬁ&% 1%‘%‘92‘@%@%&3@@@?5@% t he
TA have the__role i ch control uynit, has, .for controllin h

transni ssi oﬁlaf%ﬁfhpergxnh?hmtmamg ofzthe protocol. | @ﬂ&sbg%seﬂn?ent . a
comuni cation can be perforned between one DTE on the LAN side and ot her
DTE on t he andePSsmakBbe sdesigned isueh thatttheyearentheorefically . separatscbitAN 40a
is connected with a DTE 41a, and M DTE (Mbile Data Term nal Equi pnent)

32a and 32b ysicallgsiatsgrabn the wirel ess BPX system side. - The M DTE
and DTE each include a personal conputer, so-called PDA (Personal D gital

Suppor 1 ny' Top) | PHdek B0 pEROKRE £ Eonminp FEBAHeRERR e MATE AR 1
M DT 322 2§ B B BASSHEE 5115 ook SO 1 vle'ad RadRs (98BS uildfi?™? 320

an IP layer correspond to an address (Ethernet address in the LAN, and

extension number in the wireless PBX system) used in a lower phﬁrsical
layer than the IP layer. In general, the LAN is a connectionless type
- network, in which a node (in general, a router) for relaying an IP package
~exchanges the IP address for the Ethernet address, and performs a relay
transmission of the IP packet.

On the other hand, the wireless PBX system is a connection! type
network which establishes an end-to-end physical link through the PBX
and performs a communi.cation by channel exchange. Here, in case the IP
address is not identical with the physical address, it is necessary to prepare
a table (conversion table) for making the former correspond to th'e. latter.
With the use of the conversion table, a physical link is established and the
IP packet is transmitted on it. In this embodiment, a conversion table 70

for performing this conversion function is provided on the H-PBX.



FO0165 12 and the ADP 3la and 31b are connected
respectively to the PS 30a and 30b through a serial interface. The ADP 3la
-and 31b eadi016dnprise a protocol convdBsion portion, an interface portion,
and the |like. The ADP 3la and 31b performthe term nating of the protocol.
The M DTE, ADP and PS nay be designed such that they are theoretically
-separ at e bu-:l-Zperaaonpﬁ/Fusthmbodlmenb In order to performa data
conmuni cati on between the M DTE and the DTE or MDTE, it is negessary to
make -an-addr ess Qgeration efthisembodimeatwill ey de dexctibedond to an address
(Et hernet address in the LAN, and extéension nunber in the wreless PBX
system) used in a |ower physical |layer than the IP layer. In general, the
LAN i s a connectionless type network, in which a node (in general, a
router) for | ayi ng, an L P package _exchapges e P I fo

Et her net acﬁ#’%gﬁnaﬁ%‘sﬁé‘?%wlﬁgw@ i? ipegf&ggqé EQW@MT an‘%pc‘ﬂgt .

On the other hand, the wirel ess PBX systemis a connection type network
whi ch est amndendhe Sontrol oHHaRBXhysi cal 1ink through the PBX and perforns
a communi cati on by channel exchange. Here, in case the IP address is not

i dentical with tecomyedtion prolsbdere for sendingaduta $rom 4 cerpaiaM-DTB tbabl e

(conversion table) for making the fornmer correspond to the latter. Wth

2,00, DTSN a0 e 0 [

packet is transm I'S a conversion e 70 for

perfo_r_m ng Steahgnggmffgrrmgfw?:il on is provided on the H PBX

In the first step, the M-DTE sends a communication start request to

- the PS. At that time, the M-DTE simultaneously notifies the PS of an
. incomiﬁg IP address indicative of a DTE as the addressee. Recognizing
that the call is for the data communication, the PS sends a conneétion
reqﬁest designating an IP/extension number conversion connection
special number (special number) requesting a conversion from the IP to an
extension number to the H-PBX. At that time, the above connection
request includes the incoming IP address so that the request can be

distinguished from a connection request for voice communication.

Receiving the special number for IP/extension number conversion
connection - from the PS and recognizing it as a call for data
communication, the H-PBX converts the incoming IP address included in
the connection request to an extension number using the conversion ltable
and sends a connection request to the TA corresponding to this extension
number. In this case, the H-PBX may send the connection réquest directly
and unconditionally to the TA without referring to the incoming IP

address information contained in the conversion table.



- F0165 13 <1-2: Operation of First Enbodi nent>
Qperation of this enbodinment will now be descri bed. <1-2-1: In Case
Cormmuni cat f®166s Per f ormed bet ween M DI and DTE under the Control of

H PBX> A connection procedure for sending data froma certain M DTE
to a DTEwithin the LANis described first with reference to a connection
sequence di agr anibffesponseoto the connegtioncreguest framphe; HePROGTthes TAIs a
comuni cation start request to the PS. At that tine, the M DTE

si mul t aneosehgls rpicohnestivh eadkBoviledgmentcand restdbilishedr # comnminieitior of a

DTE as the addressee. Recognizing that the call is for the data

communi cat ighamﬁgﬁeﬁﬁé?ﬂf@m ﬁH‘ﬂféTﬁﬁr “ﬂﬁtﬁgﬁﬁ -Qr | g%hetg‘f'}afh%unber)

| P/ ext ensi on nunber conversion connection ecl a

requesting ersion fromthe IP ext ensi on,_nunber to,the H PBX
at inat o gD Somiginicafwithbe DIE Hobihde sputet fontecd ho the
~address so_that the request can be distinguished froma connection request
for voice deMNuni cat i on. Recei ving the speci al nunber for '
| P/ ext ensi on nunber conversion connection from the PS and recognizing it

as a call for data communication, the H PBX converts the incomng IP
address included-in the connection request to an extensi on nunber using

tcgsr ggg\éﬁél%nlg%% t ?gsi%ﬁ%ﬁlﬁmy hﬁﬁ"t I'S cas-gr@%gel—l:réBﬁ may send
' h'_e- | 9_,°n nect| O_n PR T EEEAEE 1 ¥ig. 3, a connection procedure for the M-DTE 1
under the control of the H-PBX to communicate with other M-DTE is
described first. |
In the first step, the M-DTE 1 sends a communication start ré_quest
to the PS 1. At that time, fhe M-DTE 1 simultaneously notifies the PS 1 of
an incoming IP address indicative of a M-DTE 2 as the addressee.
.Recognizing that the call is for data communication, the PS 1 sends a
connection request designating an IP/extension number conversion
| connection special number (special number) requesting a conversion from
the IP to an extension number to the H-PBX. |
Receiving the special number for the IP/extension number
conversion connection from the PS 1 and recognizing it as a call for data
communication, the H-PBX converts the incoming IP address included in
the connection request to an extension number using the conversion table.
Finishing the conversion to the extension number, the H—PBX accesses a
home memory HM within the H-PBX which stores the location
registration data and confirms which PBX the PS, for example, PS 2 as the

addressee corresponding to the specific extension number is under the



and unconditionally to the TA without referring to the incomng |P address
I nformati on contained in the conversion table. FO0165

14 . | ROt@®ponse to the connecti omdy equest fromthe H PBX, the TA
sends a connection acknow edgnment and establishes a conmunication channel
between the PS and the TA through the H PBX. Thereafter, the MDTE

comuni cat e¢onfrohofh Canfirming that thaPS Auisaundsrtheaondralof the HEERX,

- <1-2-2: In Case One M DTE Sends. Data to & her M DTE> WtHh reference
to Fig. 3, thedPBX sonds o& ssbiinection réquédtDio- the PSd2l tThereafterola of the
H PBX to communi cate with other MDTE is™ described first. In the

first step, 1) ' ' 3 PS 1.
At that ting, e e a com ng
" gbifiecql aknd et TGS P a8 06 RARANGE iy pésk i
| P address i’ dj cative of a MDIE 2 as the addressee. Recpgnizing that the

cal | is forPSal@sc §¢Ton AS ALCORSCQUERERISA LONHPHALALION ChagRelsis
desi gnating an | P/ extensi on nunber conversion connection special nunber

(speci al. nuestablished betwieep thecBSvirandthé RS2 through the #hPBXecamd an
nunber to the H PBX Recei ving the special nunber for the

| P/ ext ensi ogofisigicatiofnris Petfoitned’ boReééPthd MMDTEY Aiwd MADYE ZCogni zing it

as a call for data comunication, the H PBX converts the incomng IP
address i ncl uded e connection procedure described above is used for the case

- where both the PS 1 and PS 2 are under the control of the same PBX (H-

- PBX in the above example). In case the PS 2 as the addressee for the PS 1

:is under the control of other PBX, namely, V-PBX than the H-PBX, the

o - loaming function is used. A connection sequence for that occasion is

shown in Fig. 4. In this case, in addition to the connection sequence of

Fig. 3, a procedure for establishing a communication channel between the
H-PBX and the V-PBX through a multiplex channel is needed.

More specifically, in this case, after receiving a connection request
from the PS 1 and finishing the conversion of the incoming IP address to
an extension number, the H-PBX accesses the home memory HM and
confirms that the PS (PS 2) corresponding to the extension number is
under the control of other PBX, namely V-PBX. As a consequence,

| control data are sent and received between the H-PBX and VjPBX
through a multiplex channel, and a communication channel is establi!shed
between the PS 1 and PS 2. This makes it possible for the PS 1 to
communicate also with the PS 2 as a different PBX from the H-PBX

which is under its own contro_l.



t he connection request to an extension nunber using the conversion table.
Fi ni shing the conversion to the extension nunber, the H PBX accesses a
honme nenor yFOIG& t hi n t he H PBX whi ch stéores the location registration
data and confirnms which PBX the PS, for exanple, PS 2 as the addressee
corresponding t% ghe specific extension_nunber is under the FO0165

15 cont r ol <bf2- fGaseiletatmsemérngTEsthMEhe control of the H PBX,
the H PBX sends a connection request to the PS 2. Thereafter, a connection
acknowt edgnent f rWith efePénce 40 a eommbdtiens sequenceediagrand fof Figs 35, as the
addresser. As a consequence, a communication channel is established

bet ween t hecdith clidifet Ot OtHM-DTECR | S

per formed bet Weéecgﬁ{m?lgwl\/?egligeifdgrﬁ% MD%Edtg?}ﬁ hodI'Il'bk'lénictgnnecl[‘lion p?igcedure
descri bed a@%‘ﬁb‘#&#&f for the case where both the PS 1 and PS 2 are
under the c - [he same PBX (H PBX in the above exanple). In case
the PS 2 as the ressee for the PS 1. is under._the contraql  of ofher PBX,
namely, V-PBX thg‘%enéflﬁmmerqmeq mwﬁ;ﬁéxamug&ﬁwgmﬂegsmuon
sequence for that occasion is shown in Fig. 4. In this case, in addition
to t he connamtlPopacketufrone thée DTEyto be addressed toetheoM-BTEDlf séndy aa

- communi cation channel between the H PBX and the V-PBX through a nultiplex

channel i's fiepstto the TA ré@ﬁ@stggfﬁé M'tb&cnﬂ&h&*ﬂ’sgm’toaﬁhb% eiving

a connection request fromthe 1 and.finishing the conversiorl of the

| ncom ng | zﬁgﬂﬂfe‘fﬁ the HPBR:jRA1HY Ut The addrdiseb dithe ket 5 thd'f1-"O"e

menory HM

PBX. At that time, an incoming IP address corresponding to the M-DTE

as the addressee is simultaneously informed. In response to the request

from the router, the TA sends a connection request designating an

IP/extension number conversion ‘oonnection special number (special

- number) of the H-PBX. At that time, an incoming IP address is included
| in the connection request. |

Receiving the connection request from the TA with the sﬁecial

| number and recognizing it as a call for data communication, the H-PBX

converts the incoming IP address included in the connection request to its
corresponding extension number using the conversion tablc. Then, the
H-PBX accesses the home memory HM and confirms which PBX the PS
corresponding to the specific extension number is under the control of.
Confirming that the PS is under the control of the H-PBX, the H-PBX
- sends a connection request to the PS as the addressee. The PS as the
addressee sends a connection acknbwledgment in response to the
' connection request from the H-PBX. Asa consequence, a communication

. z
channel is established between the PS and the TA through the PBX.



confirms that the PS (PS 2) corresponding to the extension nunber is under
the control of other PBX, nanely V-PBX. As a consequence, control data are
.sent- and r du¥i6ed bet ween the H PBX and?v-PBX through a nulti pI‘ex channel ,

and a conmmuni cati on channel is established between the PS 1 and PS 2. This

ot Fer ent " ABbesehBior the PFFEcormmaicies v the - DIFE dhiigh the roulsfoos

16 <1-2-3: In Case Data are sent from DIE to M DTE> Wth reference
to a connextommected tethel ANgram of Fig. 5, a connection procedure for
sending data fromthe DTE to the MDTE is described next. When t he
rout er connected f rom
the DTE to be add t&é@@t%gﬁﬁthﬁaﬂt‘w??%@ﬂé%?@%%@ft!lg ‘Fﬁl’eﬁ%\
requesting the TA.to.send the. I.P e e

H PEX, | Ud7HEIAHECARR 45 Sbiblished peREest The H1-mBX e e Viha

time, an incom ng | P address correspondl ng to the MDTE _as the addressee
i s si nul t ankBsthroughy arsaultiplex «hsonch usinghthe doaming functionne Fhist er
the TA sends a connection request designating an |P/extension nunber

conver si on makee it possiblecforatherDTEeto Commumicateralsoewithcthet P8 whieBxis At
that time, an incomng |IP address is included in the connection request.

under the control of other V-PBX than the H-PBX which is under its own

. control.

<2: Second Embodiment>

Next, the second embodiment of the present invention is described.

<2-1: Configuration of Second Embodiment>
Fig. .6 illustrates a configuration of this second embodiment. | This
embodiment is different from the first embodiment only in the respect that
“the conversion tables for converting the IP address of the addressee to a

physical address (extension number) are each provided on each PS 30a,

- 300.

<2-2: Operation of Second Embodiment>

Operation of this embodiment will now be described.

<2-2-1: In Case Data are Sent from M-DTE to DTE>
- A connection procedure for sending data from a certain M-DTE to

a DTE within the LAN is described first with reference to a connection



Recei ving the connection request fromthe TA with the special = nunber and
recognizing it as a call for data communication, the HHPBX converts the
incom ng | P ROf@5ess i ncluded in the cond8ction request to its corresponding
ext ensi on nunber using the conversion table. Then, the H PBX accesses the
honme nmenory HM and confirnms which PBX the PS corresponding to the specific
ext ensi on n$eduence diagram of &ige s r bhisoprocedure iy different fromibapefithe under
the control of the H- PBX, the H PBX sends a connection request to the PS
as the addr dirs¢ embodinkhteonlyhin thedrbspeckthat ¢hel addresshcenvérsion table is
acknow edgnent in response to the connection request fromthe H PBX As a

- consequence.pravRUIGH 69, THE'PS chivetts Ahb! feesning! TP Aidrags g and ¢ he

TA t hrough t ereafter,

the DTE i cates,.with the M DTE through,th t dtoth
AN Goireshondifg extension pnmaber S the, Conyersion taklg and fends ahe

V-PBX, a communication channel is established betweer the H PBX and the V-

PBX t hr ough connectiopl iquestinaluding theyexteasiomnumbper ascin the case withakes it

possi ble for the DTE to communi cate al'so with the PS which is wunder the

control of otdiee comBiaribation En HhidBXaséy nb inconmigr addressvdataconyr bé .

<2: Second Enbodi ment > Next, the second enmbodi ment of the present

i nvention.i oiftafiied’@the conversion table and a connection request including the
extension number of the TA may be set unconditionally). The H-PBX
receives a connection request from the PS and sends it to the TA. In
response to the connection request from the H-PBX, the TA sends a
connection acknowledgment and establishes a communication channel
between the PS and the TA through the H-PBX. Thereafter, the M-DTE

communicates with the DTE through the router connected to the LAN.

<2-2-2: In Case One M-DTE Sends Data to Other M-DTE> - |
With reference to Fig. 8, a connection procedure for sending data
from one M-DTE to other M-DTE is described next. In this case, after the
-incoming IP address is converted to an extension number at the PS, the
H-PBX accesses a home memory HM within the H-PBX which stores the
location registration data and sends a connection request to the PS as the
addressee. Thereafter, a connection acknowledgment from the PS as the
addressee is sent to the PS as the addresser. As a consequence, a
- communication channel is established between the PS as the addressee

and the PS as the addresser through the PBX. Thereafter, a



<2-1: Configuration of Second Enbodi nent> Fig. 6 illustrates a
configuration of this second enbodinent. This enbodinent is different from
t-he first ef@I@nent only in the respecl9that the conversion tabll es for
converting the I P address of the addressee to a physical address
(extension nunber) are each provided on each PS 30a, 30b. <2-2: _

Cper at i on ofcoBupuAicatian ds psiformed betweepdhatfirst M-DTE andthelseeond wi | |
now be descri bed. <2-2-1: In Case Data are Sent from M DTE to DTE>

A connecti oMgDT@dure for sending data froma certain MDTE to a DTE
within the LAN is described first wwth reference to a connection FO0165

18 di ' . ' | i N of
the S??‘SEPC2nbLS?%%?%%‘?ypﬁnaﬁtﬁémr@gﬁé%ﬁSﬂ@#i‘s%hﬁ’@%‘j&hﬁ%‘?ﬁ& Cabl e
[ id he Ps. The PS ¢ erts the ingqming | P address to a
cor  bspond: S loAang Binchifin i i Hyacahsdanee BAGh o 4 Omeraon sequeRde of
connection ﬁg{lﬁst I ncluding the extension nunber as in the case wth a

s

voi ce conmu i Sorthat a commuaicatiomehannel is established betiueen thie/ HsPBX

contained in the conversion table and a connection request including the

ext ensi on nantdhed-RBK fidongh amudiiplexreirmgieli onal | y) . The H PBX receives
a connection request fromthe PS and sends it to the TA In
- <2-2-3: In Case Data are sent from DTE to M-DTE>
With reference to a connection sequence diagram of Fig. }O,_ a
connection procedure for sending data from the DTE to the M-D'i‘E is
described next. This procedure is different from that of the first
embodiment only in the respect that the H-PBX has no conversion table.
For this reason, an incoming notification with the use of the incoming IP
address is sent from the H-PBX. Upon receipt_ of the incdming
notification, the PS sends an acknowledgment when the incoming IP
address therein is in agreement with the IP address of the connected M-
DTE and establishes a communication channel between the PS and the TA
N through the PBX. Thereafter, the DTE communicates with the M-DTE
- through the router connected to the LAN. In case the PS as the addressee
| is under the control of the V-PBX, a communication channel is
established between the H-PBX and the V-PBX through a multiplex

channel, using the loaming function.



response to the connection request fromthe H PBX, the TA sends a
connection acknow edgnent and establishes a comuni cati on channel between
the PS and FA#68A through the H-PBX. Th2eafter, the MDTE conmunicates
with the DTE through the router connected to the LAN. <2-2-2: In Case One
M DTE Sends the M DTE> Wth reference to Fig. 8 a
connection ﬁga@(!ﬂfgmm ng data fromone MDTE to other MDTE is
described next. In this case, after the incomng IP address is converted to
an ext ensi on nunii¥extthe thir@embodiméntriPtheqeseasisinvention isalescyibetd] wi t hi n
the H PBX which stores the 1location registration data and sends a
connection request to the PS as the addressee. Thereafter, a connection
acknow edgnent fromthe PS as the addressee is sent to the PS as the

addr esser . ation channel is established

bet ween theAé‘Sﬁa@OPﬁg&ﬁﬁG g@@“‘mﬁ’]ﬂ@“@% the addresser through the
PBX. Thereafter, 19 communi cation
i s perforned betvgl&]tlhﬂl‘iﬁtf@t@s a oonfigurationeof the third gmbodiment. This n case
the PS as the addressee is under the control of the V-PBX, the I|oaning
function i sembedimentis differené from Inhaficsmmbodimenmwmethefresﬁém th& so
that a communi cation channel is established between the H PBX and the

V- PBX_LIr ougfechvatsion table e Etivertingtie P ddlirés 8f M adirésécdto 'y oM DTE

physical address (extension number) is provided on a router 50a.

<3-2: Operation of Third Embodiment>

Operation of this embodiment will now be described.

<3-2-1: In Case Data are Sent from M-DTE to DTE>

A connection procedure for sending data from a certain M-D'il‘E to
a DTE within the LAN is described with reference to a connection
sequence diagram of Fig. 12. This procedure is different from that of the
first embodiment only in the respect that the router (H-router) has the
address conversion table. The incoming IP address is cbnverted% to a
corresponding extension number using this conversion table. Further, the
data of the extension number corresponding to the incoming IP address of
the DTE at that time do not exist on the conversion table. Recognizing
that the call is for data communication, the PS sends a connection request
designating the IP/extension number conversion connection special
number (special number) of the H-PBX as the addressee. At that timc!a, the

connection request includes the incoming IP address, so that this request



i
Wth reference to a connection sequence diagramof Fig. 10, a connection
procedure for sending data fromthe DTE to the MDTE is described next.
~.This procedBoeess different fromthat oflthe first enbodinment only in the
respect that the H PBX has no conversion table. For this reason, an
incomng notification with the use of the incomng |IP address is sent from
the H PBX. Cjmwberdistinguishedifremi aconnectiomnequest for voicet¢comamnication.an
acknowl edgnent when the incomng |IP address therein is in agreenment with

the | P addrThe HIPBDE recuives aecorivtectiohfreyuese fioml thehPS withothelspetial on
channel between the PS and the TA through the PBX. Thereafter, the DTE

case tho potitie AulsetdsiE o U TARWHSH e TPBX RAORSIAS d Ssalbalt Ot 17

communi cati Qn channel js , establ 'hshe,d bet ween the, H PBX and t he, V- PBX

through a nddta eoRmunication; Atdbat time the.congedtion request includes the

20 <3: Third Enbodi nment > Next, the third enbodi nent of the present
i nventi on i inodeming H2 address< 3l response dortheicomnettioni requestfronméie H-

Fig. 11 illustrates a configuration of the third enbodinment. This

embodi ment  PBXI] theeT Arveat¢le®ths eohivefsiof Tk within Y M-tdutéhgnd t hat

a conversion table for converting the I P address of the addressee To a

phy's tcal  adg{ftthe SHEERIS DAE BRIEIS oh the PARY bESThR S dafl'bf the'fiftoming
- IP address are found. Then, the TA sends a connection achowledément
to the H-PBX and establishes a communication channel between the PS
and the TA through the PBX. Thereafter, the M-DTE communicates with
the DTE through the router connected to the LAN.

<3-2-2: In Case Data are Sent from One M-DTE to Other M-DTE>
With reference to Fig. 13, a connection procedure for sending data
from one M-DTE to other M-DTE is described next. In this case, after the
incoming IP address is converted to an extension number at the PS, the
H-PBX accesses a home memory HM within the H-PBX which stores the
| location registration data and sends a connection request to the PS é!lS the
addressee. Thereafter, a connection acknowledgment from the PS as the
addressee is sent to the PS as the addresser. As a consequence, a
communication channel is established between the PS as the addressee
and the PS as. the addresser through the PBX. Thereafter, a
communication is performed between the first M-DTE and the second
M-DTE. In case the PS as the addressee is under the control of the V-

PBX, the loaming function is used, so that a communication channel is



<3-2: Qperation of Third Enbodi nent > Operation of this enbodi nent
wi |l now be descri bed. <3-2-1: In Case Data are Sent from M DTE to DTE>
.A connecti oRQpé®cedure for sending data2iroma certain MDTE to a DTE
within the LAN is described with reference to a connection sequence
diagramof Fig. 12. This procedure is different fromthat of the first
-embodi nent estaplished Heetweene the tHd?BXhandothes V-PBXothrenghhasmultiplexidr ess
~conversion table. The incomng IP address is converted to a corresponding
ext ensi on' ngfifefiie] inl dttorasice Wittt eoffietHbh Seqlieiée'6f Fig."RA, data of the
ext ensi on nunber corresponding to the incom ng | P addreSs of the DTE at
that “tinme do not exist on the conversion table. Recognizing that the cal
is for data communication, the PS sends a connection request designating
t he | P/ ext ensi unper conversion gonn L.oNn _speci unqer peci al
nunber) Cof - CREITE R Cate DRl 06 seas Gom TERGMEDIE Under Copmel bEEL
request includes the incomng |IP address, so that this request FO165
21 can be BPBX3ngui shed from'a connection request for voice conmunication.
The H PBX receives a connection request fromthe PS with the speci al

nunber and sends With Qeféién&é\_twrcohﬁh%cﬁbﬁ@éqmerﬂiégﬁamt oﬁig.e qal 1a for

data communi cation. At that time, the connectton requ st.anIu shfhe
i he TACBHEEER PR ERRTRF EehdiB g TRTR TR BRI TR et

the control of the H-PBX is described next. In this case, the IP packet is

transmitted to the H-router no matter what nétwork the DTE is visiting.
'Upon receipt of the packet from the DTE, the H-router converts the IP
address to an incoming extension number using the conversion table
within the H-rbuter and perfdrms a communication by makin|g an
incoming call from the TA to the M-DTE.

In case the M-DTE is under the control of the V-PBX, a
communication is performed by making an incoming call from the H-
router to the M-DTE in according with a connection sequence of ng. 16,

using the loaming function of the H-PBX.

<4: Other Embodiments> |
- The present invention has been described in the form of one
~ embodiment in which the invention is applied to an in-house
communication system having a wireless PBX system connected to the
LAN. As a wireless access method and a duplex method of the wireless
PBX system, TDMA and TDD are employed, respectively (reférence

documentsﬁ "Second Generation Cordless Telephone Sysiem, Standard



that the specific DTE exists on the LAN because no data of the incomng |IP
address are found. Then, the TA sends a connection acknow edgnent to the
- H PBX and 44188l i shes a conmuni cati on @3annel between the PS and the TA
t-hrough the PBX. Thereafter, the M DTE conmuni cates with the DTE through
the router connected to the LAN <3:2-2: |In Case Data are Sent, from One

‘M DTE to oSpecificatiens, first issye Hrewsion=Ae RCGRFSTD28", :0ld nhaxidical

procedure for sending data fromone MDITE to other MDTE is described
next. In t(Foumbstion Wave tSysteinn Develophientd@enter i(NewnNante:d Waven

extensi on nunber at the PS, the H PBX accesses a honme nenory HMw thin the

request S*Iflﬁgg'éiﬁas‘*lﬁﬁ%)’)"gﬁébgéﬁéﬁﬂ% Riher Wit EseteeE fethBds saeR~! ' "
2ddr esser . 3t COWGhs andcalis? diples-mared.suich an HID: may' Beempfayesh”
bet ween the PS as the addressee and the PS as the addresser through the

PBX. Ther frther, by conneating the BBX wighinf therwirelessiBBX system tosother DTE and
tthe second MDTE. In case the PS as the addressee is under the control of
- the V- PBhetivorks sachrg getieral poblie netwd:rk (PSTNASPN); mubileatetworkhannel
is ' FO165 est abl i shed between the H PBX

and the V- g gjmmogetwaﬂ{m pubRcePHS %%rk‘ Talf6 PAAREE alid thé HREyection

- sequence of

connectionless type network, and the like, a communication can be
-performed between a data communication terminal equipment under the
control of the network and a data communication terminal equipment

“ under the control of the wireless PBX system.



<3-2-3: In Case Data are sent from DTE to M DTE Under Control of H - PBX>
Wth reference to a connection sequence di agram of 1mmmmnmumﬂmtact|on
procedure fgQomeHdi ng data fromthe DTEZ40 the M D rol of
the H-PBX i s described next. In this case, the IP packét i's "trhanshitted to
the. Hrouter no matter what network the DTE is visiting. Upon receipt of

t'he packet fromthe DTE, the Hrout erCEAIMSts the |P address to an
i ncom ng extension nunmber using the conversion table wthin the Hrouter

and performsla copumobilel Hirdléséidtddcammunicatibhs $Rkém' befpriingAat o t he

M DTE. In case the MDTE is under the control “of the V-PBX “a
li-catiqQps.i i s ' ' | | the H t

o the v oravgesSdeSond kot BSugel vl Bl iR dwrbRF i afedfdagts ) ! e

| oam ng function of the H PBX <4: O her Enbodi nent s> The present

i nvent i on hawitBersingle telephane numberrsehems, aowirelessionnestion equipmentt he

i nvention is applied to an in-house conmunication system having a wireless

PBX syst em cforpetferning 4 Wireleddlcofneéctioh with saidodfslesspersonabsthtivriup! ex
met hod of the wireless PBX system TDMA and TDD are enployed, respectively

(refer ence  gioecpilsy for RARRIIITE I Wi eRbhERGI bGIHMAE Tl

St andard 1657 .
unit connected to said exchange and adapted to perform a transmission

control of packet data through said LAN, and a terminal equipment
connected to said LAN and assigned with a packet address independent of
said telephone number séheme; said exchange performing a routing based
on the telephone number; said control unit performing a transmission
control of the packet data based on the packet address; characterizéed in
that

said exchange has a correspondence table in which the packet
address is made correspond to the telephone number, and the packet
address is converted to the telephone number based on said
correspondence table in order to establish a communication channel
between said wireless personal station and said terminal equipment
bonnected to said LAN. |
2. A mobile wireless data communications system comprising a
wireless personal station assigned with a telephone number in accorc;iance
with a single telephone number scheme, a wireless connection equipment
for performing a wireless connection with said wireless personal station,
an exchange for controlling said wireless connection equipment, a control

unit connected to said exchange and adapted to perform a transmission



Specifications, first issue (revision-1), RCR 'STD-28", A d Juridical
Foundati on Wave System Devel opnent Center (New !\ﬂmmmuun :H:m‘ri al
Society).. I rFOf65 al ternative, other w relsess acc Lol J as CDVA,
and ot her dupl ex nethod such as FDD may be enpl oyed. Fur t her, by
connecting the PBX wwthin the wireless PBX systemto other networks such

as general poonticl OFt pachet(@FENHBRL. safh TLAND ik 2 teriitlal WqHipARIOT K.

public PHS network, radio paging, and the |like}, connectionleSs type
net wor k, an | oA ' ; ta
comuni cat i g‘%\d‘?grc'tn?d(ng‘f s@gw pm'%&%éc}%ﬂeﬁ?@tﬂgcﬂ#?ﬁ gﬁaﬁgﬁgﬁﬁﬁ@ﬁ%‘g’l d a
dat a nmuni cakign term nal, equi pnent ., und the cantrol of the wreless
nga S;gt em Sal& téi@ghgge numberqsc'h%me; Sal(il CXchange pet%grmmg a routmgf%sed
CLAI M5 1. A mobile wirel ess data communi cations system conprising a
wirel ess peraibithe telephone avmbery said tdonsraleunit performinga transmissionnce
with a single tel ephone nunber scheme, a wireless connection equipment for
perform ng aomtrel ef the packet data based 6aitile packes addpsyss ehataciéizédin  an
exchange for controlling said wirel ess connection equi phent, a control
uni t connectiggds t 0 sai d exchange and adapted to performa transm ssion
control of pac&et data through said LAN, and a term nal equi pnent’ f
connected to said and assigne i 1.h acket address in gndent_ o
sai d tel ephone nu %ﬁ%?efggpgl.%hﬂaﬁb% %@Fﬁ%@%@@ﬁ?%“ﬁﬂﬁhd on
the tel ephont?l numqer ; 33' d control unit perform.ng a transm ssion

| e packet address is made correspond to the telephone number, and

‘converts the packet address to the telephone number based on said
correspondence table in order to establish a communication channel
between said wireless personal station and said terminal equipment
connected to said LAN. |
3. A mobile wireless data communications system comprising a
wireless personal station assigned with a telephone number in accordance

“witha single telephone number scheme, a wireless connection equipment
for performing a wireless connection with said wireless personal station,
an exchange for controlling said wireless connection equipment, a control
unit connected to said exchange and adapted to perform a transmission
control of packet data through said LAN, and a terminal equipment
connected to said LAN and assigned with a packet address independent of
the telephone number scheme; said exchange performing a routing based
on said telephone number; said -control unit performing a transmission
control of the packet data based on the packet address; characterized in

that



address i s Fetgs correspond to the tel egdgpne nu et addr ess
i*s converted to the tel ephone nunber based on said. correspondence table in
order to establish a communication channel between said wirel ess personal

-station and sai d said wonirol amit haera correspeadentet tableiin which the packetnobi | e
Wi reless data comruni cati ons systemconprising a wreless personal station

control of the packet data based on the packet X ri zed in
t hat sai d exchange has a correspondencena I ﬂUI e packet

assi gned Wi adidress 45 9RRAE d o & h@ﬁc ﬂmhbeﬁ éﬂ@ Yonavefisepieone
nunber schene, a wreless connection equip for per ormng a wrel ess
connecti on S al an exgh e for

controlli ngi%él&; &’(ﬁ@&éé @8 l?Q#F @H@&%Feﬁ?sedaogoﬁﬂl o&ogﬁqumect ed
to said exchange and adapted to performa transm ssion FO0165

25 contr ol table jmorder to-astablishya gommuuication channel between saishwineless:

connected to said LAN and assigned with a packet address independent of

sai d t el ephpersonalstatioscawdrsaidseimisaloadqpuipment connetted w saidJLAN.based on

t he tel ephone nunber; said control unit performng a transm ssion control

cal é“& ngisé Siﬁsoﬁﬁr‘ﬁstat.omﬁp%e%rﬂﬁﬂgﬁi?? RS TR ofiptifing A0
Fhe packe: BuPLle SFS5El EREERombRtAL B A e R

with a telephone number in accordance with a single telephone number

scheme, a wireless connection equipment for performing a wireless
connection with said wireless personal station, an exchangé for
controlling said wireless connection equipment, a control unit connected
to said exchange and adapted to peiform a transmission control of packet
data through said LAN, and a terminal equipment connected to said LAN
and assigned with a packet address independent of the telephone number
schemé; said exchange performing a routing based on the telephone
number; said control unit performing a transmission control of the packet
data based on the packet address; characterized in that

said exchanges of said systems are connected together and said
control units of said systems are also connected together,

said wireless personal station of each system is capabie of
communicating with a control unit in a desired system through a wireless
connection equipment and an exchange not only within its own system but
also within other system, and

said exchange has a correspondence table in which the packet

address is made correspond fo the telephone number, and the packet



correspondence table in order to establish a communi cation channel between .
said wirel ess personal station and said terni njl{]l H" ﬂmtect ed to
said LAN. 3FQ163 npbile wirel ess data cgpmunic Mprising a
wi'rel ess personal station assigned with a tel ephone nunber 1 n accordance
with a single tel ephone nunber schene, a w reless connection equi pnent for
perf ormi ng addressl dss econwerted oto withe: telephonee| msmbper based «mt said an
exchange for controlling said wirel ess connection equi pnent, a control unit

connect ed t gofrespordence3sblenin askdlet et tegtatlisho amcanimanivation ehafael r ol  of
packet data through said LAN, and a term nal equipnent connected to said

LAN and assj i a S of« D . Of o 1t nunber
schene; sai ggggg%gn%@dpmgﬁ r@%ﬁ@u? l“’%%%ghd)stgf@m@ell ggﬁgﬂgeﬁ;ltunber;
.said control unit performin transm ssion control of the packet data
based on .t hEOBR 9@ ANeharacterized in  that F0165
26 said control unit has a correspondence table in which the packet
. address is fade cAr mohiledwirelessedata epmmunications, systent ccomptisingha
packet address to the tel ephone nunber based on said correspondence table
in order tophﬁfaﬁll’j' oFiRysteinsBAch eandptisif Weléﬁ%?‘ﬁ@ﬂnﬁlastﬁtimlrﬁb%kd
personal station and Said term nal "equi pnent connected to said LAN. 4.
nobile wire | s L Sl IRRY;
Syst ems. ach D aSElEpIHE e B Sechf3ath SO Snbte frlcphihe dintbéf
t el ephone n er in accordance with a single telepho nunber __schene, a
W reless coffBRRPyR SETEREncoRMotR P “Hii BeEOeREE A RIIEN, |
said wirel ess personal station, an_exchange for ' _
connection with said wireless personal station, an exchange for

A

controlling said wireless connection equipment, a control unit connected
to said exchange and adapted to perform a transmission control of packet
data through said LAN, and a terminal équipment connected to said LAN
and assigned with a packet address independent of the telephone number
scheme; said exchange performing a routing based on the telepihone
number; said control unit performing a transmission control of the packet
data based on the packet address; characterized in that

said exchanges of said systems are connected together and said

control units of said systems are also connected together,

said wireless personal station of each system is capable of
communicating with a control unit in a desired system through a wireless
connection equipment and an exchange not only within its own system but
also within other system, and

said wireless personal station has a correspondence table in which

the packet address is made correspond to the telephone number; and

converts the packet address to the telephone number based on said



cqnt roI ling said w rel ess connection equi pnent,, mﬁmt rol unit connected

to sai'd ‘exchange and adapted to performa tra ﬂm MLof packet
-data througR0t86 d LAN, and a terninal i prre id LAN and

assigned with a packet address independent of the telep one number schene;
sai d exchange perform ng a routing based on the tel ephone nunber; said
control uniconrespondencg tahleainsordei do establish af commmuymication chamndlased on
t he packet address; characterized in that sai d exchanges of said

Systemms ar chenesr the WikileSP petSenaP statioR Nhhd sl ¢ nak e quipARAT™ ar e

al so connected together, sal d WII’ ess persona each
systemis W@ jcating with a control unit in adeS|red system
t hrough a S‘ﬂ%ﬁmh equi pnent and an exchange not only within

its own sysiem bu also within other system and : sai d ,exchange has
a corr espon@ence Aamobile, wigeless ; data, gommunications s sysiemn comprisiagpend t o
the tel ephone nunber, and the packet FO165

27 addr esspluralinof syadmsoeadiecd)mpmingn a wireless peasenhlstation dssigned

correspondence table in order to establish a communication-channel between

said wrel eWitlpﬁrté n%tﬁﬁm%r 3 heedrdan@ With sif hort® Rifterd t o

sai d LAN. : bile wreless data communi cati ons system conprising a
R el E%ﬁb%ﬁ%é - aRetRs® XHieRhiof, BqllhmeRt voB hoRORmRl 1 RiRER "

-~ connection- with said wireless personal station, an exchange for

- controlling said wireless connection equipment, a control unit connected
to said exchange and adapted to perform a transmission control of packet
data through said LAN, and a terminal equipment connected to said LAN
and assigned with a packet address independent of the telephone number
scheme; said exchange performing a routing based on the telephone
number; said control unit performing a transmission control of the packet
data based on the packet address; characterized in that

said exchanges of said systems are connected together and said

| control units of said systems are also connected together, :

said wireless persbnal station of each system is capabic of

corhmunicating with a control unit in a desired system through a wireless

connection equipment aﬁd an exchange not only within its own system but
also within other system, and

said control unit has a correspondence table in which the packet

address is made correspond to the telephone number, and converts the

packet address to the telephone number based on said correspondence



schene, a wirel ess connection equipnment for performng a wreless
connection with said wirel ess personal stati On”m m‘rmmm
control | i nd*Q®5d wi rel ess connection e@@ipnent,* i Mliconnect ed
to sai d exchange and adapted to performa transnissi on dontrof of packet
data throu hh aj d N, and erm nal equj,pnengt. connected tq,sajd, LAN and
“assi gned witablenardes to satablish 3 comBuICALiOB chanBel Belraraaald JselesS s chone:

sai'd exchange perfornmng a routing based on the tel ephone nunber; said
control unipersendlstation and said tesminiad equipment connedted fesaid LANt a based on

.the packet address; characterized in that sai d exchanges |of said
systens are connected together and said control units of said systens are
al so .connect ed toget her, said wrel ess personal station of each

systemis capable of communicating with a control unit in a desired system
through a wireless connection equi pment and an exchange not only within
its own systembut also within other system and ~ said wirel ess
personal station has a correspondence table in which the packet address is
made correspond to the tel ephone nunber, and converts the packet address
to the tel ephone nunber based on said FO0165

28 correspondence table in order to establish a communication channel

bet ween the wirel ess personal station and said term nal equi prment

connected to said LAN. 6. A nmobile wirel ess data comuni cati ons system
conprising a plurality of systens each conprising a wirel ess personal
station assigned :



with a telephone nunber in accordance-w th a single tel ephone nunber
schene, a wireless connection equi prentifor performng a wireless
connection \Hmlsssal d wirel ess personal gQation, an exchange for

controlli ng said wirel ess connection equi pnment, a control unit connected to
sai d exchange and adapted to performa transnission control of packet data
through said LAN, and a termnal eqARBS¥RACIhnected to said LAN and
assigned with a packet address independent of the tel ephone nunber scheneg;
sai d exchange performng a routing based on the telephone nunber; said
control unit performng a transmssion control of the packet dat a based on

t he packet addres i i
systens are connei‘?é’gﬁﬁ)g@%ﬁ%&@%ﬁ%ﬂﬁ%ﬁ@?ﬁ@“@?@#@@?&% are
al so connect ed toget her, . said wirel ess per@fonal tation of, each
systemis cé& lﬁﬁﬂpﬂgteoﬁ)ﬁﬁ@@é’ﬂﬂﬂ nefwork acressawirelessyst em
through a wirel ess connection equi pment and an exchange not only within its

own system Hitcuibexchanghtypeonétsvorkysytstem amtia LAN witheutibeing bothesredt has
a correspondence table in which the packet address is nade correspond to

the tel ephorsy adaR&Ss e Wum&d af éﬂ%ﬁ%@é ofchipaygndap debonE'MQﬂe

nunber based “on sald correspondence
LZ‘PLSn;P 2% sk, B8 AR e L?&%%@ﬁ%& Ti0h) dRHG00, 39 %ng'

exchange necessary for establishing a communication channel between

the terminal equipments within the system using a conversion table, in a
mobile wireless data communication system in which a wireless circuit
type network system comprising a wireless mobile station (3Ua), a
wireless connection equipment (20a) and the exchange (10a) is connected

to a LAN (40a) through a TA (60a) and a router (50a).



