- 1 - "RAD O COVMUNI CATI ON SYSTEM AND RADI O COVMUNI CATI ON TERM NAL'%M“;‘;/*"?
Backgrouhd of the Invention The present invention relates to a radiﬁ[%%gg
connunica;;on system and a radi o conmuni cation termnal for performhg a ‘ z'
radi o cqhﬂhnication bet ween radi o conmuni cation termnals having system
codes. A radi o comruni cation system has recently been known to the public,
whi ch includes a radio communication term nrall earried by a user, such as a
portabl e tel ephone, a PHS (personal handy-phone systen) termnal, a pager,
and a PDA (personal digital assistant), for interconmunicating sound and
data with another term nal jncludi Y+ ggd St i el ephone,

and a base station connect eﬂ%f%ﬁggﬁgﬁbﬁs g? rgﬁgnghg%)é’rmni cating
with the radi o conmunicatio ' gnnec the termnal to the

network. In this system the radio communication termnal is driven by a
secondary battery or the like spdekgraund ofamhbeIaaentednby a user, and
capabl e of storing various types of data 1tens such as callee's tel ephone
nunbers and addr esses, The hgrksent aindremuiomanrelates kg ehaadibers and sound

and transmtting/receiving information (sound, sound data, text data, inage
data, etc.) to/froommmidation system and a radio communication terminal

for performing a radio communication between radio
communication terminals having system codes.

A radio communication system has recently been
known to the public, which includes a radio communication
terminal carried by a user, such as a portable telephone,
a PHS (personal handy-phone system) terminal, a pager,
and a PDA (personal digital assistant), for
intercommunicating sound and data with another terminal
including a éommonly-used domestic telephone, and a base
station connected to a communication network and
communicating with the radio communication terminal to
connect the terminal to the network.

In this system, the radio communication terminal is
driven by a secondary battery or the like such that it
can be carried by a user, and capable of storing various
types of data items such as callee’s telephone numbers
and addresses, schedule, and memorandum using characters
and sound and transmitting/receiving information (sound,
sound data, text data, image data, etc.) to/from another
terminal through-a telephone network.

As one example of the radio communication system,

there is a PHS which is currently put to practical use in



term nal through a tel ephone network. As one exanple of the radio

communi cation system there is a PHS which is currently put to practi cal
use in 5;;2- Japan. The PHS will now be described for understanding of the
radi o copmuni cati on system A radi o conmunication termnal of the PHS is
enpl oyed as a slave of a master (base station) placed in a hone. \Wen the
termnal is operated outdoors, it is also co@nected to a conmunication
networ k through base stations (public and sel f-supporting stations)
connected to the tel ephone network, with the result that it is allowed to

i nt er conmuni cat e :)’Hﬁn anghfepys S Nahow he dddd P Rr W@ standing

comuni cation termnals are regi stered as slaves of their common nastér,

peer-to-peer radigF GHEWAG cORmEARCcACiBAr EP50BM. bet ween the term nals but
not through the base stations. In the peer-to-peer communication between

the radi o communi cati g fR1i¥ RPmiwnitcateohheernifiaDads tRSEPHStid e a system
code of their common nmaster, all the termnals have to be brought to the
master side for Emeplopesl asgiasslatreocnfsat mastenp(base retatiam) passsh itrhe
raster a home. When the terminal is operated outdoors, it is
also connected to a communication network through base
stations (public and self-supporting stations) connected
to the telephone network, with the result that it is
allowed to intercommunicate with another terminal. If,
furthermore, radio communication terminals are registered
as slaves of their common master, peer-to-peer radio
communication can be performed between the terminals but
not through the base stations.
In the peer-to-peer communication between the radio
communication terminals, since the terminals necessitate
a system code of their common master, all the terminals
have to be brought to the master side for previous
registration setting up the relation between the master
and slave. In this registration, the slave ID numbers
for discriminating the terminals are registered in the
master, while.a system calling code (part of CS-ID) for
discriminating the master is registered in the slaves.
In peer-to-peer radio communication between terminals,
the system calling code and slave ID numbers are
transmitted between the terminals, and it is determined

based on the system calling code whether the peer-to-peer

radio communication is possible or not. In other words,



and slave. In this registration, the slave |ID nunbers for discrimnating
the termnals are registered in the naster, while a systemcalling code

w#%- | D) for discrimnating the naster is registered in the sl aves.
I n peer-to-peer radi o communi cation between termnals, the systemcalling
code and slave ID nunbers are transmtted between the termnals, and it is
determ ned based on the systemcalling code 3hether the peer-to-peer radio
comuni cation is possible or not. In other words, -3- the peer-to-peer
comuni cati on cannot be perfornmed unless the systemcalling codes of the

slaves are identigal gidM tdlglec cbifuiReheion TEEnALE VS (88FfbhREH Nl s

comuni cation termnals have the followi ng problem In order to performthe
peer-to-peer radithe FyEHtnt ¥alQingetvaes bhether slaves, aveé | iddet icd IMiwialls
have to be brought close to their commbn nmaster and registered so as to
correspond to t haeHmsStor thEhalagftere, the peer-to-peer radi o conmuni cation
cannot be done between a term nal and another term nal which is not

regi stered in the mast®ie dbdvee-desicrdbedneadiobebmwmenitat iomatermimabs ar e

registered in different
have the following problem. In order to perform the

peer-to-peer radio communication between the terminals,
all the terminals have to be brought close to their
common master and registered so as to correspond to the
master. Therefore, the peer-to-peer radio communication
cannot be done between a terminal and another terminal
which is not registered in the master of the former one
or between terminals which are registered in different
masters.

Summary of the Invention

Accordingly, it is an object of the present
invention to provide a radio communication system and a
radio communication terminal capable of peer-to-peer
communication between a radio communication terminal and
another terminal which is not tegistered in the master of
the former terminal.

Accordin§ to the present invention, there is
provided a system connected to a communication network
and having a system identification information, which
comprises a storing medium, a first radio communication
terminal having the same system identification

information as the system and arranged for receiving the

storing medium, and a second radio communication terminal



masters. Summary of the Invention Accordingly, it is an object of the

pr esent in!ention to provide a radi o comruni cation systemand a radio
comuni cgg®on term nal capabl e of peer-to-peer conmunication between a
radi o cogmuni cation termnal and another term nal which is not registered
in the master of the former termnal. According to the present invention,
there is provided a systemconnected to a eodmuni cati on network and havi ng
a systemidentification information, which conprises a storing nmedium a
first radio comuni cation term nal having the sane systemidentification

nformtion as thg SN0 ALEIPIRE ERE EESELNY Wod \n S1HA Nth TRfHcHM

and a second radi 6o co nication rranged for receiving the

storing nedium angd if} A GR§liRe chinnihié2€1On COSPHINAR] | Wiled OEHB NMlor N
the storing mediumis installed therein, copies the systemidentification

i nformation ontopldim uid Gl NGis¥FRAIEA) tRBgeiRf 66508¢ tREli HyLoamuni cation

termnal is allowed to communi cate in peer-to-peer node by a radi o wave

with the identification information onto the storing medium, and
the second radio communication terminal is allowed to
communicate in peer-to-peer mode by a radio wave with the
first communication terminal, when the storing medium on
which the system identification information of the system
is copied installed thereon.

According to the present invention, there is
provided another system connected to a communication
network and having a system identification information,
which comprises a storing medium having the system
identification information, a first radio communication
terminal having the same system identification
information as the system and arranged for receiving the
storing medium, and a second radio communication terminal
arranged for receiving the storing medium, and in which a
second radio communication terminal, when a detachable
storing medium is set thereto, copies the system
identification information of the storing medium into an
internal memory of the second radio communication
terminal, and is allowed to communicate in peer-to-peer
mode by a radio wave with a first radio communication
terminal based on the system identification information
copied in the internal memory of the second radio

communication terminal.



first cumuni cation term nal, when the storing nediumon which the system

I dentifiTation information of the systemis copied installed thereon.
Accordi'ng to the present invention, there is provided another system
connect®eq to a communi cation network and having a systemidentification

I nformati on, which conprises a storing nmedi um having the system
identification information, a first radi o-ddmruni cation term nal having the
sanme systemidentification information as the system and arranged for
receiving the storing nmedium and a second radi o conmuni cation term nal
arranged for receivi Agcbh@ifi§Otd NEh&EshéenBNthvdhtildngh thegecqrd radi o

communi cation termnal, when a detachable storing nediumis set thereto,
copi es the systprovildedi &i stilbranslsrmetystrerofwhiiled somprigesedi storhhg an
internal nmenory of the second radio comunication termnal, and is all owed
t o conmuni cat e madpemy -&of pest raxdieo yoraureidiad ivay cewmtiinad hawdingradi o
comuni cation term nal based on the systemidentification informtion
copi ed in the iAaasenayshemoidentifivatsiayorid fcmhiat ioomasnitbet syatesr andal .
"o ' arranged for receiving the storing medium, and a second
radio communication terminal arranged for receiving the
storing medium, and in which the first radio
communication terminal, when the storing medium is
installed therein, copies the system identification
information onto the storing medium, and the second radio
communication terminal is allowed to communicate in peer-
to-peer mode by a radio wave with the first communication
terminal, when the storing medium on which the system
identification information of the system is copied
installed thereon.
According to the present invention, there is
provided a further system which comprises a storing
medium having the system identification information, a
first radio communication terminal having the same system
identification information as the system and arranged for
receiving the.storing medium, and a second radio
communication terminal arranged for receiving the storing
medium, and in which the second radio communication
terminal, when a detachable storing medium is set thereto,
copies the system identification information of the

storing medium into an internal memory of the second

radio communication terminal, and is allowed to



Accordi igFte the present invention, there is provided a still another
system which conprises a storing nedium a first radi o comruni cation
term ngte having a sane systemidentification information as the system and
arrangedyf or receiving the storing medium and a second radi o comunication
term nal arranged for receiving the storing nmedium and in which the first
radi o communi cation term nal, when the storifig nediumis installed therein,
copies the systemidentification infornmation onto the storing nmedium and

t he second radi o conmuni cation termnal is allowed to communi cate in peer-

to- peer node by %oinﬁ\ﬁi;ﬁc%%etiﬁ’iebge}:b€oi¢>éé{' Y GRtdi d afie ¥ithine

the storing nmediumon whic systemidentification information of the

systemis copied fi;pgtaklh@dot BEIRGAIcAELOH Ot SEmimal Neadue oM tt o \sgattion,
there is provided a further systemwhich conprises a storing nedi um havi ng

the systemidentijHendliifQBatRbar iREbPRat foh i ESpidddin tHyMteraialomemeryi nal
havi ng the sanme systemidentification information as the system and
arranged for receifvithe sBeoatiorhdgoneciuinicaticn Semanichaladi o conmuni cation
term nal arranged for receiving the storing nmedium and in which the second
radi o conmuni cati on t écwioxrdingwihenthedpraséabl Ensention, MhEnemiss set
thereto, copies the systemidentification information of the

provided a further a system having a system

identification information and connected to a

communication network, terminal having the same system

identification information as the system for

communicating in a peer-to-peer mode with another radio

communication terminal having the same system

identification information. The radio communication

terminal comprises a storing medium adapted to be

detachably installed in the radio communication terminal,

instruction means for outputting an instruction, and

writing means for upon receipt of the instruction from

the instruction means writing the system identification

information of the radio communication terminal on the

storing medium is installed on the radio communication

terminal.

Accordiné to the present invention, there is

provided a further system connected to a communication

network including a radio communication terminal having

an original system identification information, for

communicating in peer-to-peer mode with another radio

communication terminal. The radio communication terminal

comprises a storing medium adapted to be detachably



storinggrediuminto an internal nenory of the second radi o comunication
termnal, and is allowed to -6- communicate in peer-to-peer node by a
radio wave with the first radi o communi cation term nal based on the system
i dentifration information copied in the internal nmenory of the second
radi o communi cation termnal. According to the present invention, there is
provided a further a system having a system7 dentification information and
connected to a comruni cation network, term nal having the sanme system
identification information as the systemfor comunicating in a

peer - t o- peer npdenui b i) 8801 HeEnd AP VTGB! eFniRk1ha¥hbpg the same

systemidentification information. The radi o communi cation term nal

conprises a Storbﬂérﬂﬁéia%?@%ﬁ efhid it e cdlidmN aRipy rindst 8hl, edel Bct PRgr adi 0
comruni cation termnal, instruction neans for out putting an I nstructi on,

and witing nmeanfiebfis EPP) wiksei fie Gftddigd meldiue havihgom shetémst ructi on

nmeans witing the systemidentification information of the radio

comuni cation tetdentlifbcaten simfom@mtizdi wtored thezkbadisnihbeal bdio

conmmuni cati on
into the radio communication terminal, selecting any one
of the original system identification information and the
system identification information stored on the storing
medium, and communication mean for communicating with
another radio communication terminal based on the system
identification information selected by the selecting
means.

According to the present invention, there is

provided a further system having an original system
identification information and connected to a
communication network including a radio communication
-terminal for communicating in peer-to-peer mode with
another radio communication. The radio communication
terminal comprises first storing medium adapted to be
detachably installed on the radio communication terminal,
for storing a system identification information, a first
internal memoiy for storing a system identification
information, writing means for, when the storing medium
is installed on the radio communication terminal, writing
the system identification information stored in the first
storing medium on the first internal memory, and
communication means for communicating with another radio

communication terminal based on the system identification



term nal z=According to the present invention, there is provided a further
system connected to a comruni cation network including a radi o communi cation
term nal -having an original systemidentification information, for

comuni c@ti ng in peer-to-peer node with another radi o comunication
termnal. The radi o conmunication termnal conprises a storing nmedi um
adapted to be detachably -7- installed i-ngthe radi o conmuni cati on
termnal, for storing a systemidentification information, selecting neans
for, when the storing nmedium having a systemidentification information

stored thereon isiMsbdldiefh WRicbACchathe SREELRAL Sy %O]Pntgﬁé writing

sel ecting any one of the original systemidentification i'nf tion and the
systemidentificaidayys.i nformati on stored on the storing nedium and
comuni cati on nean for conmuni cating with another radi o conmuni cation

term nal based on the sysdriingl@nt itheCpbsdntNinvaRtion, seheed etk by the

sel ecting neans. According to the present invention, there is provided a

further system hpsdowided @ ifgirthersyai£s) communication terminal having a
system identification information as a system for
communicating in a peer-to-peer mode with another radio
communication terminal having the system identification
information. The radio communication terminal comprises
a storing medium adapted to be detachably installed in
the radio communication terminal, instruction means for
outputting an instruction, and writing means for upon
receipt of the instruction from the instruction means
writing the system identification information of the
radio communication terminal on the storing medium is
installed on.the radio communication terminal.

According to the present invention, there is
provided a further radio communication terminal having an
original system identification information, for
communicating in peer-to-peer mode with another radio
communication terminal, the radio communication terminal
comprising a étoring medium adapted to be detachably
installed in the radio communication terminal, for
storing a system identification information, selecting
means for, when the storing medium having a systenm
identification information stored thereon is installed
into the radio communication terminal, selecting any one

of the original system identification information and the



i dentifigation informati on and connected to a conmuni cati on network

I ncl udi ng a radi o communi cation term nal for comunicating in peer-to-peer
node with another radi o conmunication. The radi o commrunication term nal
conprises first storing nmedium adapted to be detachably installed on the
radi o communi cation termnal, for storing a systemidentification _
information, a first internal nmenory for sto®ihg a systemidentification
information, witing nmeans for, when the storing nediumis installed on the
radi o communi cation termnal, witing the systemidentification information

stored in the fisybtehofideati®dcHE O {RfofmdBion &SR JEMHY st¥dng
communi cati on neans for conmuni cating with another radi o conmuni cati on

ternm nal based omeldiamsyanh@ncofi@ihifatddbhofeans -for IdUUTRdaAI nY Wikt on
the internal nmenory by the witing nmeans. According to the presént

invention, thereanstheayvirdddoacbmnthetat both Otexminall GRis<d) dreReN dlysitaw Ng
a systemidentification information as a systemfor comrunicating in a
peer -t o- peer nodddenthfinetlhen infioomatiomnsebictond theyr rihealsdl@dtiggt he
systemidentification

means.

According to the present invention, there is
provided a further radio communication terminal for
communicating in peer-to-peer mode with another radio
communication, the radio communication terminal
comprising first storing medium adapted to be detachably
installed on the radio communication terminal, for
storing a system identification information, a first
internal memory for storing a system identification
information, writing means for, when the storing medium
is installed on the radio communication terminal, writing
the system identification information stored in the first
storing medium on the first internal memory, and
communication means for communicating with another radio
communication terminal based on the system identification
information written on the internal memory by the writing

means.

Brief Description of the Drawings

The accompanying drawings, which are incorporated
in and constitute a part of the specification, illustrate
presently preferred embodiments of the present invention
and, together with the general description given above

and the detailed description of the preferred embodiments



i nf ormat #Zon. The radi o comuni cation term nal conprises a storing nedi um
adapted to be detachably installed in the radio conmunication term nal,

i nstruction neans for outputting an instruction, and witing neans for upon
recei pt 8f the instruction fromthe instruction neans witing the system

i dentification information of the radi o conmunication termnal on the
storing mediumis installed on the radio coffmication term nal. According
to the present invention, there is provided a further radi o comuni cation
term nal having an original systemidentification information, for

communi cating i n gigeinr belpecr seede ¥btExpleinethd g InCiplBy iCAtTHN
termnal, the radio comunication term nal conprising a storing nmedi um
adapted to be detrasis®ipity inmenélibedinnwhbeht adi o comuni cation term nal, for
storing a systemidentification information, selecting nmeans for, when the
storing nedi um havi ng FdGsydt ém adbhocki dhagoami sthowing | orcatfirgorathiereon is
installed into the radi o comunication term nal, selecting any one of the
origi nal system e FRAdat FeMmpnieakben ofYFRM t91ch as ¢ RiSsttemminal,

i dentification information stored on the storing
according to the present invention;

FIG. 2 is a block diagram showing a configuration
of a PHS terminal of the system according to the
embodiment of the present invention;

FIG. 3 is a perspective view of the outward
appearance of the PHS terminal of the system according to
the embodiment of the present invention;

FIG. 4 is a block diagram showing a configuration
of an ID chip in the system according to the embodiment
of the present invention;

FIG. 5 is a conceptual view of data structure of
EEPROM of the ID chip;

FIG. 6 is a conceptual view of data structure of
CS-ID in the system according to the embodiment of the
present invention;

FIG. 7 is a conceptual view of data structure of
controlling pﬁysical slot SCCH in the system according to
the embodiment of the present invention;

FIG. 8 is a conceptual view of data structure of
part of the controlling physical slot SCCH;

FIGS. 9A and 9B schematically illustrate a first
embodiment of the present invention;

FIGS. 10A, 10B, and 10C schematically illustrate



medi um gnd communi cation neans for communicating with another radio
comuni cation term nal based on the systemidentification information

sel ected_by the selecting means. According to the present invention, there
S prOV|%ed a further radio comunication termnal for communicating in
peer-to-peer nobde with another radio comunication, the radio communication
termnal conprising first storing nedium addjted to be detachably installed
on the radio comunication termnal, for storing a systemidentification
information, a first internal nmenory for storing a systemidentification

| nformat i on, Wil BacORanSmbeninbRENoE ns | BELATE R sl nSt al  ed on the

radi o communi cation termnal, witing the s ‘ion information

stored in the first stra@.ng1medi AMEeBwth8rti sRéwing &4 BrodBdPos and
comuni cati on neans for comunicating with another™radi o comuni cation

term nal based omegtieteyshgmai ﬁééi:#f:d)ﬁ%ééﬂrbérﬁ}i&{iﬁﬁl% Wi fidr@atadnt Aa
i nternal nenory by the witing neans rief Description of the Drawi ngs The

acconpanyi ng dr aanngs€, chtipcinaa esyscan pacededing 1t heo FHlristU letbaddiaeh t§f
the specification, illustrate presently preferred enbodinents of the
present inventioRndnd, together with the general description given above
FIG. 12 is a conceptual view showing a control
sequence in peer-to-peer communication between PHS
terminals in the system according to the first embodiment.

Detailed Description of the Preferred Embodiments

A preferred embodiment of a radio communication
system according to the present invention will now be
described with reference to the accompanying drawings.

In the embodiment, the present invention is applied to a
PHS terminal.

1. Configuration of Radio Communication System:

FIG. 1 is a block diagram showing a configuration
of a PHS system. The configuration of the PHS system is
common to the first and second embodiments. In FIG. 1,
reference numeral 1 indicates a nationwide normal analog
telephone network or a dedicated digital network, which
are genericaliy called a communication network. A master
(base station) 2 is connected to the communication
network 1 and placed in a company, a home and the like in
order to connect the network 1 with a PHS terminal 4 by
radio. A radio base station 3 is connected to the
communication network 1 and installed outdoors, in public

facilities and the like to wirelessly connect the network



and the getailed description of the preferred enbodi nents -10- given

bel ow, serve to explain the principles of the present invention in which:
FIG 1 is a block diagram showi ng a configuration of a radi o conmuni cation
system s@ch as a PHS terminal, according to the present invention, FIG 2
Is a block diagramshow ng a configuration of a PHS term nal of the system
according to the enbodi nent of the present dywention; FIG 3 is a
perspective view of the outward appearance of the PHS term nal of the
system according to the enbodi mrent of the present invention; FIG 4 is a

ol ock di agram Showhiig. 1 NP8 Ah0Ral" 4380nLEh CRLPcAPr 108 SYRIGIASGR! di N

to the enbodi nent o e présent T nventi s @ conceptual” view

data structure ofpnRIRIY Yuthe fRcGRiRicE! G fnbsS:ac&onceptual view of

data structure of CS-ID in the systemaccording to the enbodi nent of the

present invention; Fl@he/ PHS &e2158A! YaksVbaMr9bdd2hdosks Ust UWetdors
by a user, and makes a request to the master 2 or base
station 3 for line connection by radio to communicate
with another base station or another PHS terminal. As
shown in FIG. 1, a PHS terminal 4a registered as a slave
of the master 2 is allowed to directly communicate (peer-
to-peer communication) with a PHS terminal 4b which is
not registered in the same master.

The PHS terminal 4b is provided with an ID chip 28
for storing information necessary for peer-to-peer
communication between terminals, such as a system calling
code for discriminating the slave when the PHS terminal
4a is registered in the master. Alternately, information
necessary for peer-to-peer communication with the
terminal 4a and stored in the ID chip 28 is copied into
an internal memory in the terminal 4b. As a result,
based on the information stored in the ID chip 28 or the
information copied into the internal memory, peer-to-peer
communication.is performed between the PHS terminals 4a
and 4b. The details of the ID chip 28 will be described
later.

2. Configuration of PHS Terminal:

FIG. 2 is a block diagram showing a configuration
of the PHS terminal 4 described above. In FIG. 2, a

transmitting/receiving section 10 includes a frequency



control | png physical slot SCCH in the system according to the enbodi nent of
the present invention; FIG 8 is a conceptual view of data structure of

part of the controlling physical slot SCCH FIGS. 9A and 9B schenmatically
illustrafe a first enbodi nent of the present invention; FIGS. 10A, 10B, and
10C schematically illustrate a second enbodi nent of the present

i nvention; FIG 11 is a flowhart showi ng & ¥3oecess of registering a
peer-to-peer comunication information in an IC chip in a system accordi ng
to the first enbodinent; and FIG 12 is a conceptual view showi ng a control

sequence in peer'éﬁmefmﬂﬁﬁbkﬂnabﬁggﬁ%gggrﬁt‘ifrgt?]dQaéf%ﬂé}ﬁ%\%zsylszt em

according to the first enbodi ne Det ai of the erred

Enbodi ments A pr e raechodt0 ¢idigit a®f m8dh 28t Or FQEMEM LRED L) BY Hffing a
according to the present invention will now be described wth reference to

t he acconpanyi ng tremsinigsinkg ribe ietthgdfaratiohhe present invention is
applied to a PHS termnal. 1. Configuration of Radi o Communi cati on System

The receiver 11 mixes a signal, which is received
by an antenna ANT and supplied through an antenna switch
14, with a local oscillation signal having a
predetermined frequency output from a PLL synthesizer 15,
to convert the received signal into an IF (intermediate
frequency) signal whose frequency ranges from 1.9 GHz to
about 1 MHz.

The transmitter 12 mixes a modulated signal of x/4-
shifted QPSK {quadrature phase shift keying), which is
supplied from the modem 13, with a local oscillation
signal having a predetermined frequency output from the
PLL synthesizer 15, to convert the modulated signal into
a signal having a frequency of 1.9 GHz and sends out the
signal from the antenna ANT via the antenna switch 14.

In the receiver of the modem 13, the IF signal from
the receiver 11 of the frequency converter is demodulated,
the demodulated signal is divided into series of data
items I and Q; and they are transmitted to a TDMA (Time
Division Multiple Access) processor 16. In the
transmitter of the modem 13, I and Q data are generated
from data supplied from the TDMA processor 16 and
modulated by n/4 shift QPSK, and the modulated data is
supplied to the transmitter 12 of the frequency converter.

The TDMA processor 16 time-divides a radio



FIG 1 ks a block diagram showi ng a configuration of a PHS system The
configuration of the PHS systemis common to the first and second

enbodi nents. In FIG 1, reference nuneral 1 indicates a nationw de nornal
anal og ¥el ephone network or a dedicated digital network, which are
generically called a conmunication network. A master (base station) 2 is
connected to the communication network 1 ardid placed in a conpany, a hone
and the like in order to connect the network 1 with a PHS term nal 4 by
radio. A radio base station 3 is connected to the comunication network 1

and installed ourdeiehcy Biguali €of 8getité eBDEMMbtdteedd defy tfo el essly
connect the network -12 - 1 with the PHS termnal 4 which is carried

out doors and nowathnismipthinige reeeivvihges sighék in ke .bubtset My tier@ nal 4 i s
carried indoors or outdoors by a user, and nakes a request to the nmaster 2
or base stati on spefcdifikci tdmeomnpet i Moy spetiid ittaldgymoeni theeraceptaont her
base station or another PHS termnal. As shown in FIG 1, a PHS term nal 4a
regi stered as asdidgve@fothen@DMAsprecessaralb oviata ofan rana |8l adodutiakene

(peer- to-peer comunication) with a PHS term nal 4b which is
out of the data supplied from the modem 13 in

predetermined timing, and a unique word (sync signal) is
extracted from the data to generate a frame sync signal.
Then, a scramble of control data and sound data sections
is canceled, and control and sound data is obtained from
the format of the slot. Control data is sent to a
controller 23 and sound data is transmitted to a speech
CODEC (Coder/Decoder) 17. On the transmission side of
the processor 16, the control data is added to the sound
data transmitted from the speech CODEC 17 to generate
transmission data. The scramble is added to the
transmission data and then the unique word is added
thereto to prepare transmission data for one slot. The
transmission data is transmitted to the modem 13 in a
predetermined timing or through a slot assigned thereto.
The TDMA processor 16 is so operated that the
signals transmitted from the master (base station) or
slave (radio communication terminal, PHS terminal) do not
collide at the same frequency in order to make them
intercommunicate with each other. Each base station
sends a signal to a time slot assigned in a frame and
pexforms time position control (burst synchronization

control) to prevent the signal from colliding with



not registered in the same master. The PHS termnal 4b is provided with an
I D chip 28 for storing informati on necessary for peer-to-peer comrunication
between term nals, such as a systemcalling code for discrimnating the
sl ave when the PHS terninal 4a is registered in the master. Alternately,
I nformati on necessary for peer-to-peer communication with the term nal 4a
and stored in the ID chip 28 is copied intdSan internal menory in the
termnal 4b. As a result, based on the information stored in the ID chip 28
or the information copied into the internal nmenory, peer-to-peer
communi cati on i anpehker segnlEt ween the PHS term nals 4a and 4b. The details
of the IDchip 28 will be described later. 2. Configuration of PHS
Terminal: FIG 2 is ghel dokedoinyaspedohi COPEC cohfisy destiigmedoftot he PHS
term nal 4 described above. In FIG 2, a transmtting/receiving section 10
i ncl udes a freqoaempyess/exgBendohigital dehd rpdaonstitatedvef a1 and a
transmtter 12 and a nodem (digital nodul ator/denodul ator) 13 having a
transnitting/reE@F@iﬁgrfﬁﬁ@ti@m.aHd a transmitter section. The receiver

section extends an ADPCM sound signal (4 bits X 8 KHz =

32 Kbps), which is supplied from the TDMA processor 16,

by decoding the ADPCM sound signal into a PCM sound

.signal (8 bits X 8 XHz = 64 Kbps), and sends the

extended signal to a speech conversion circuit 18. The

transmitter section compresses the PCM sound signal,

which is supplied from the speech conversion circuit 18,

by encoding the PCM sound signal into an ADPCM sound

signal, and sends the compressed signal to the TDMA

précessor 16.

The speech conversion circuit 18 is designed to

convert an analog signal to a digital one, and vice versa.

A receiver section of the circuit 18 converts a PCM sound

signal supplied from the speech CODEC 17, into an analog

sound signal to make a sound from a speaker 20, while a

transmitter section thereof converts an analog sound

signal suppliéd from a microphone 21, into a PCM signal

and transmits it to the speech CODEC 17. The speaker 20

and microphone 21 constitute a handset by connecting

their handles to each other.

A key-in section 22 includes numeral keys for

inputting callee’s telephone numbers, switches for on-

hook and off-hook modes, and a volume switch for varying



The recepver 11 m xes a signal, which is received by an antenna ANT and
supplied through an antenna switch 14, with a |ocal oscillation signal
havi ng a predeterm ned frequency output froma PLL synthesizer 15, to
convert ¢he received signal intoan IF (internediate frequency) signal
whose frequency ranges from1.9 GHz to about 1 MHz. The transmtter 12

m xes a nodul ated signal of /4- shifted QRS L quadrature phase shift
keying), which is supplied fromthe nmodem 13, with a |ocal oscillation
signal having a predeterm ned frequency output fromthe PLL synthesizer 15,

to convert the noduloglh%d lfsélr"% a_tlt h'%}rll%o?gnéi ﬁlﬁ wi‘{}%ﬁ‘f&{se%ﬁn%i%ﬁ‘%fz G:—lrz]

and sends out thé § ntenna vl a enna sWtc

t he receiver of tgree [%%S)em%éutghgggFFﬁggggh Eog?t hel'ﬂee%@n\ﬁ‘i'?lége\ll:‘?ZBt he

frequency converter I"at enodul at ed ‘signal i ed into

series of data itg)® lecid.Ps aRd gge%ralrgygﬁa,ﬂsﬁtaéé’of&ax?cé'%ﬁﬁ me

Division Miultiple Access) processor 16. In"the transmtter of the nodem 13,

| and Q data areﬁ@aﬁr@ﬁgngao&gggamsuppl ied fromthe TDVA processor 16
and nodul ated by Terr]/4 shift QPSK, and the nodul ated data is supplied to

the transmtter 12 of A lroM nageeoewsCprogirant. exBeutléVfbprtiiessaitddl ler

tinme-divides a radio )
23, various parameters such as CS-ID previously written
by a communication service provider and the like, and a
RAM 25 stores data generated according to a control
operation of the controller 23 and serves as a work area.
The data stored in the RAM 25 is maintained by a power
supply such as a secondary battery (not shown).

A display section 26 includes an LCD for displaying
various types of data items such as operation modes,
telephone numbers and call time, service menus offered by
service companies, and the like, and an LED for showing
ON and OFF states of a switch. The display section 26 is
constituted of a touch panel in which the data items are
displayed. If a user indicates (depresses) an icon or
the like using or not using a touch pen (not shown), a
function corresponding to the icon is performed.

An EEPROﬁ 27 stores a password for confirming
whether the PHS terminal is used by a genuine user. In a
second embodiment, the information necessary for peer-to-
peer communication and stored in the ID chip 28 is stored
in the EEPROM 27, as described later. The password is
input by a user in starting to use or operate the PHS

terminal. The input password is compared with the



-14 - fxequency signal to execute TDVMA processing for
transmtting/receiving a signal in a burst way in a specific tinme zone.
More specifically, on the reception side of the TDVA processor 16, data for
one sl @t is taken out of the data supplied fromthe nmodem 13 in
predeterm ned timng, and a unique word (sync signal) is extracted fromthe
data to generate a franme sync signal. Thenl7a scranble of control data and
sound data sections is cancel ed, and control and sound data is obtained
fromthe format of the slot. Control data is sent to a controller 23 and

sound data is tpanswbidestdred SPAG KEdicM Fadet £ Deregesre lilded¥iddle

transm ssion side of the processor 16, the control data is added to the

sound data trangithteschrothdhe SpaerictdhGnkd thagerbeatisekr agsal ssi on
data. The scranble is added to the transm ssion data and then the uni que

word is added tgeneinetongrepare transm ssion data for one slot. The
transm ssion data is transmtted to the nodem 13 in a predeterm ned timng
or through a sl ot as¥ngoedert hes edissc il nER¢A hetomess dhel fassexoC8pEPat ed
that the signals transmtted fromthe nmaster (base station) or slave (radio
communi cat i on t é¢desaunibedHRtayr niamd PHSO teaminal, a slave ID number and

the like are stored in an ID chip 28, which is detachable
from the PHS terminal. The details of the ID chip 28
will be described later.

An interface 29 is provided to receive/transmit
data from/to the ID chip 28, and includes an
attachment/detachment detector for detecting that the ID
chip 28 is attached to the PHS terminal. A result
detected by the detector is supplied to the controller 23.
A ringer 30 rings to inform a user of the received call
or the like.

3. Outward Appearance of PHS:

FIG. 3 is a perépective view schematically showing
the outward appearance of the PHS terminal 4 described
above. In PIG. 3, the same structural elements as those
of FIG. 2 are denoted by the same reference numerals and
their descripéions are omitted.

Referring to FIG. 3, the speaker 20, display
section 26, key-in section 22, and microphone 21 are
provided on one face of the housing of the PHS terminal 4.
A slot 32 into which the ID chip 28 is inserted is formed
in the bottom portion of the housing. One end of the ID

chip 28, which contacts the innermost of the slot, is



collide at the sanme frequency in order to make themintercomunicate with
each other. Each base station sends a signal to a tinme slot assigned in a
frame and perforns tine position control (burst synchronization control) to
prevent ¢he signal fromcolliding with -15- anot her signal. The

f oregoi ng speech CODEC 17 is designed to conpress/extend digital data and
constituted of a receiver section and a trai8mwtter section. The receiver
section extends an ADPCM sound signal (4 bits X 8 KHz = 32 Kbps), which is
supplied fromthe TDVA processor 16, by decodi ng the ADPCM sound si gnal

into a PCM sound oq}}.a(q & Siltnt § §e§m§h‘§é (?ﬁt?ﬂé&m apd &P &t ended

SI gnal to a spee conversi on Cilrcul rans tter section

conpresses the PGy ﬁﬂﬂ@@% chﬂ@hﬁhdéﬁeéHBP|b?dtﬁéoﬁﬂééﬁ¥éﬂéﬁ§§1 As
conver si on CIFCUIt 18, by enco |ng t he PCM sound signal into an ADPCM sound

signal, and sendyddiq iz aeese] thgnabth€nhbte T cRIPCESSdn e The
speech conversion circuit 18 is designed to convert an analog signhal to a
digital one, and atite®he¥ @ another PHS terminal 4, too.

4. Configuration of ID Chip:

FIG. 4 is a block diagram showing a configuration
of the ID chip 28 described above. As shown in FIG. 4,
the ID chip 28 includes a CPU 40, a ROM 41, a RAM 42, an
EEPROM 43 and a connector 44.

The CPU 40 executes communication control for
transmitting/receiving various data items to/from the PHS
terminal 4. The ROM 41 stores programs executed by the
CPU 40. The RAM 42 is used as a work area when the
programs are executed.

The EEPROM 43 stores data as shown in FIG. 5. 1In
FIG. 5, “TELEPHONE NUMBER" shows an area for storing
callee’s numbers used in originating calls and incoming
calls, “SIMPLIFIED DIALING" indicates an area for storing
telephone directories and the like, "TRANSCEIVER CODE"
denotes an area for storing codes for peer-to-peer
communication'between terminals, and "OTHERS" shows an
area for storing information, such as extension numbers,
call time, and charges, which is not included in the
above three areas.

The connector 44 has terminals for a reset signal,
an SIO (Serial 1/0) signal, a clock signal, a VCC signal

and a ground signal. The reset signal is for resetting



A receiyer section of the circuit 18 converts a PCM sound signal supplied
fromthe speech CODEC 17, into an anal og sound signal to nake a sound from
a speaker 20, while a transmtter section thereof converts an anal og sound
signal 8upplied froma mcrophone 21, into a PCMsignal and transmits it to
t he speech CODEC 17. The speaker 20 and m crophone 21 constitute a handset
by connecting their handles to each other =1® key-in section 22 incl udes
nuneral keys for inputting callee's tel ephone nunbers, swi tches for on-
hook and of f-hook nodes, and a volune switch for varying -16- a sound

I evel . The condigHeormPuofaot e kags 18nghspi 2ghesrhdy SoURAlgnad tie hhewo-
controller 23. The controller 23 then controls the entire systemin

accordance w t hvayrdatat eignaddtpr ogansmity Redé Pvie sdarae stqf fagmarttheexecut ed
by the controller 23, various paraneters such as CS-1D previously witten
by a conmuni cat icomtgeddiese 23r ofi the BHS téominak, 4 anThe RAbMcRSsigpadsislat a
generated according to a control operation of the controller 23 and serves
as a work area. SARPldgdatet $hedCPH #feimabhesID cchip m&i n@hebyCE pavar

signal line for applying a power supply voltage.

5. Structure of CS-ID:

Each master 2 stores CS-ID for discriminating a
master corresponding to the PHS terminal 4. FIG. 6 is a
schematic view of the configuration of the CS-ID. The
CS-ID is 42 bits in total and includes a system calling
code of 29 bits and an additional ID of 13 bits. When a
master 2 is registered in its slave PHS terminal 4, the
CS-ID is transmitted from the master 2 to the PHS
terminal 4 by a predetermined opération and stored in the
internal store (EEPROM 27) of the PHS terminal 4, with
the result that the master 2 and PHS terminal 4
correspond to each other and they can intercommunicate
with each other accordingly. The part (system calling
code) of the CS-ID stored in the PHS terminal 4 is copied
in a transceiver code area of the EEPROM 43 when a
predetermined'operation is performed in the PHS terminal
4 into which the IC chip 28 is inserted.

6. Constitution of Controlling Physical Slot:

In the radio communication (between a base station
and a terminal or between terminals) according to the
above-described embodiment, the PHS terminal ¢

discriminate between the transmission and reception sides



supply such as a secondary battery (not shown). A display section 26

I ncl udes an LCD for displaying various types of data itens such as
operation nodes, telephone nunbers and call tinme, service nenus offered by
servi cé& conpani es, and the |like, and an LED for showing ON and OFF states
of a switch. The display section 26 is constituted of a touch panel in
which the data itens are displayed. If a 428r indicates (depresses) an icon
or the like using or not using a touch pen (not shown), a function
corresponding to the icon is perfornmed. An EEPROM 27 stores a password for

confirm ng whet pgr thBecBhiErbBI e aphySicsEd L SMR/AUIIRE FISEr 7 Whled §econd
enbodi nent, the Informati on necessary for peer-to- peer comuni cation and

stored in the | baghbpcB8nhelsi®red in the EEPROM 27, as described |l ater.
The password is input by a user in starting to use or operate the PHS
termnal. The input pssshowd is ED&paT pdthe tphysiccal slbt iga24@obdtst or ed
in the EEPROM 27. If they are identical with each other, it is determ ned
that the user iénatgéadi nendninclydes dertnansdition respoasperampntime Rast er
1D (4 bits), a start symbol SS (2 bits), a preamble PR (62

bits), a sync word UW (32 bits), a channel type CI (4

bits), a receiving identification code (42 bits), a

calling identification code (28 bits), data I (34 bits),

CRC (16 bits), and guard bits G (16 bits).

Among them, the receiving and calling

identification codes are relevant to the present

invention. In the radio communication between the base

station and terminal, the 42-bit CS-ID as shown in FIG. 6

is written into an area of the receiving identification

code, and 28-bit PS-ID for identification a terminal is

written into an area of the calling identification code

(FIG. 7 shows an example of an up-link channel and, in a

down-link channel, 42-bit CS-ID is the calling

identification code and 28-bit PS-ID is the receiving

identification code).

In the rédio communication between the terminals,

as shown in FIG. 8, the receiving identification code

includes a system calling code (29 bits) for identifying

the master, as described above, and a PS calling number

(13 bits) for identifying the PHS terminal on the called

or receiving side. The calling identification code

includes a PS calling code (PS-ID) for identifying the



(descrilped later) and PHS terminal, a slave ID nunber and the |ike are
stored in an ID chip 28, which is detachable fromthe PHS termnal. The
details of the ID chip 28 will be described later. An interface 29 is
provided to receive/transnit data fromto the ID chip 28, and includes an
attachnent/det achnment detector for detecting that the ID chip 28 is
attached to the PHS terminal. A result deteZied by the detector is supplied
to the controller 23. Aringer 30 rings to informa user of the received
call or the like. 3. Qutward Appearance of PHS: FIG 3 is a perspective

vi ew schemat i cal pis SEOMbKhT h AHAd 13PRERTARCE Bife tAXe RSty Huderd

descri bed above. In FIG 3, the sane structural elgnents as those of FIG 2
are denoted by the &m@i@fm&emw 3lsS eFFdcthobr oABGCELPL pOEB-BEL

omtted. Referring to FIG 3, the speaker 20, display section 26, key-in
section 22, and peexr curnmithtdion petweeadsdavese face of the housing of
the PHS terminal 4. A slot 32'into which the IDchip 28 is inserted is
formed in the bottom por tOperasfionhénhBmboddmefthe end of the I D chip 28,
whi ch contacts the innernost of the slot, is
An operation of the PHS terminal 4 according to the
above embodiment will now be described.
According to a first embodiment, a detachable
memory is attached to a PHS terminal "A" as shown in
FIG. 9A and the information necessary for the peer-to-
peer communication between the PHS terminal "A" and
another PHS terminal 4a, such as a system calling code
(part of CS-ID) and a slave ID number (PS calling code)
of the PHS terminal 4a is copied into the memory. As
shown in FIG. 9B, the detachable mémory into which a
peer-to-peer communication information (CS-IDA) is copied
is detached from the terminal "A" and attached to another
PHS terminal "B". As a result, the PHS terminal “B" can
communicate with the PHS terminal "A" in a peer-to-peer
mode by selecting the peer-to-peer communication
information stored in the detachable memory.
Accordiné to a second embodiment, a detachable
memory storing the information necessary for the peer-to-
peer communication with the PHS terminal "A", such as a
system calling code (part of CS-ID) and a slave ID number
(PS calling code) of the PHS terminal "A" is attached to
another PHS terminal "B", as shown in.FIGS. 10A and 10B.

The peer-to-peer communication information (CS-IDA) is



provi ded#with a termnal (not shown) fitted into the attachnment/detachnent
detector of the interface 29. As descri bed above, the detachable ID chip 28
can be attached to another PHS terminal 4, too. 4. Configuration of ID
Chip: FI& 4 is a block diagram showing a configuration of the ID chip 28
described above. As shown in FIG 4, the ID chip 28 includes a CPU 40, a
ROM 41, a RAM 42, an EEPROM 43 and a connee®@r- 44. The CPU 40 executes
comuni cation control for transmtting/receiving various data itens to/from
the PHS termnal 4. The ROM 41 stores prograns executed by the CPU 40. The

RAM 42 is used agopiv@r kn8bean Miefeillel RIS BrhepadUitedmihle EEWROM 43
stores data as shown in FIG 5. In FIG 5, ELEPHONE NUMBER' shows an area

for storing callae' a peshets tiBedPHS @i el | ) GRinl Tommlinieeed pgteal | s,
"SI MPLI FI ED DI ALING' indicates an area for storing tel ephone directories
and the |ike, "TEANSEHSVERMGDE theharesa pear-ad-peersmodenpycsdéectang
peer -t o-peer comuni cation between termnals, and "OTHERS' shows an area
for storing infothatpeer-tocpears eonmrsiaat immberformazliont steredndnchheges,
which is not included in the above three areas.

internal memory.

7-1. First embodiment

FIG. 11 is a flowchart showing a process of
registering a system calling code (part of CS-ID) and a
slave ID number (PS calling code) in the ID chip 28 from
a predetermined PHS terminal.

.If a registration mode is selected by the key-in
section 22 of the PHS terminal 4, a message for urging an
operator to input his or her password, for example, a
message "PLEASE INPUT PASSWORD" is displayed on the
display section 26 in step S10.

In step S12, it is determined whether the password
is input or not. If no password is input, the flow
returns to step S10. If the password is input, the flow
advances to step S14.

In step S14, it is determined whether the input
password coin&ides with that stored in advance in the
EEPROM 27. If they do not coincide, the flow returns to
step S10. After that, steps S10 to S14 are repeated
until the correct password is input. If it is not input
even though the steps are repeated by a given number, the

registration can be finished. If both the passwords are

identical with each other, the flow advances to step S16.



The congector 44 has termnals for a reset signal, an SIO (Serial /0
signal, a clock signal, a VCC signal and a ground signal. The reset signal
is for resetting -19 - the CPU 40 of the ID chip 28. The SIOsignal is a
two- way data signal to transmt/receive data to/fromthe controller 23 of
the PHS term nal 4. The clock signal is supplied to the CPU 40 in the ID
chip 28. The VCCis a signal line for applydg a power supply voltage. 5.
Structure of CS-ID: Each master 2 stores CS-1D for discrimnating a naster
corresponding to the PHS termnal 4. FIG 6 is a schematic view of the

configuration of the € kPepl§86CSitDis Sddrethined WHeihdr &Mé ITHCludps a

systemcalling code of 29 bits and an additional ID of 13 bits. Wen a
master 2 is regi ggeiedihBertedsimye S BHS igrindl .t hef Q§0| Dché flow

transmtted fromthe nmaster 2 to the PHS termnal 4 by a predetermn ned
operation and stgoed to shepi®1®rnal store (EEPROM 27) of the PHS term nal
4, with the result that the master 2 and PHS term nal 4 correspond to each .
other and they can infer sbepuiil8at e messagecioniurging ddediopgirgtoThgopar t
(systemcalling
set the ID chip 28, for example, a message "PLEASE SET ID
CHIP" is displayed on the display section 26, and the
flow returns to step S16, where the terminal waits for
the operator to set the ID chip 28. If the ID chip 28 is
already inserted into the terminal or it is set according
to the message, the flow advances to step S20.

In step S20, a message for urging the operator to
input a slave ID number, for example, a message "PLEASE
INPUT SLAVE ID NUMBER" is displayed on the display
section 26.

In step S22, it is determined whether the slave ID
number is input or not. The slave ID number corresponds
to the foregoing PS calling number and serves to call the
PHS terminal on the receiving-side in peer-to-peer
communication between terminals.

According to the embodiment of the present
invention, the slave ID number is input by the key-in
section 22, but can be assigned automatically on the base
station 2 of the master. If the slave ID number is not
input in step S22, the flow returns to step S16. After
that, the steps S16 to S22 are repeated until the slave

ID number is input. If the slave ID number is input in

step S22, the flow advances to step S524.



code) ofgthe CS-1D stored in the PHS termnal 4 is copied in a transceiver
code area of the EEPROM 43 when a predeterm ned operation is performed in
the PHS termnal 4 into which the IC chip 28 is inserted. 6. Constitution
of Contr®lling Physical Slot: In the radio comuni cation (between a base
station and a termnal or between term nals) according to the
above-descri bed -enbodi nent, the PHS term nal2#4-di scri m nate between the
transm ssi on and reception sides -20- by the controlling physical slot
shown in FIG 7 when a radio channel is. As shown in FIG 7, the physical

slot is 240 bits in tofplstgNGagncliydes aegﬁgﬁzhééf?%égg?€2§ﬁéréggbéLﬂy R

(4 bits), a start synbol SS(2 bits), a prea a sync word-

UW (32 bits), a ghiadibed! naspeeh tdgbbisredaot st Vi N yg@@ntinf E%@Fi gpgcode
(42 bits), acalling identification code (28 bits), data | (34 bits), CRC

(16 bits), and gudred fllicws goeslbobbtap. SAFDNAL haidp 7%, aC fleksBgea ey

calling identification codes are relevant to the present invention. In the

radi o communi cat iioxforatimgethehepbaator that the slave ID number has been
registered, for example, a message "REGISTERED" is
displayed on the display section 26. The flow returns to
step S16.

If the slave ID number has not yet been registered,
the flow goes from step S24 to step S28. In step S28,
the system code and input slave ID number are transmitted
to the ID chip 28 through the interface 29, and they are
stored in the transceiver code area of the EEPROM 43.

In step S30, a message for informing the operator
that input slave ID number is registered, for example, a
message "SLAVE ID NUMBER N IS REGISTERED" is displayed on
the display section 26. "N" indicates the actually-input
slave ID number.

In step S32, it is determined whether fhe
registration is completed or not. If NO, the flow
returns to step S16. If YES, the registration ends.

As described above, the ID chip 28 set in the PHS
terminal 4 (for example, 4a) stores the system code for
identifying the master 2 to which the PHS terminal 4 is
previously registered and the slave ID number for
identifying the PHS terminal (on the receiving side).

If a user removes the ID chip 28 from the PHS

terminal 4 and goes out and sets it in another PHS



station &and termnal, the 42-bit CS-ID as shown in FIG 6 is witten into
an area of the receiving identification code, and 28-bit PS-I1D for
identification a termnal is witten into an area of the calling _
identifi&ation code (FIG 7 shows an exanple of an up-link channel and, in
a down-link channel, 42-bit CS-IDis the calling identification code and
28-bit PS-IDis the receiving identificatie®3ode). In the radio

comuni cati on between the termnals, as shown in FIG 8, the receiving
identification code includes a systemcalling code (29 bits) for

i dentifying the riayiAmnalag fdesekhhBle 20N ¢ wiih & PRl ddiG tusRE i d the
bits) for identifying the PHS termnal on’ the called or recei ving side. The
calling identifi malsiter @pdehenpbadesoap&Sr Cobhmurgi cthor R Pe g%&formed

i dentifying the -21- PHS termnal on the calling side. The PS calling
nurber is a | ogi betweiser thii BHS| seehminals véa omd forhapaarg idif feent

comuni cation between slaves. 7. Operation in Enbodi ment: An operation of

t he PHS terninal S¥s4€80FaARg vwhicheandoprewidusliyardgistidredgwhye descri bed.

selecting the peer-to-peer coﬁmunication information
stored in the ID chip 28 of the PHS terminal 4b.

7-2. Second embodiment

The second embodiment will be described hereinafter.
The second embodiment can be realized by slightly
modifying the first embodiment so that only different
portions will be described with reference to the
flowchart of the first embodiment shown in FIG. 11. The
description is made for an example in which the system
code stored in the ID chip 28 is copied into the EEPROM
27 of the PHS terminal 4.

The ID chip 28 storing a system code of another
master 2 is attached to the PHS terminal 4. If the
registration mode is selected by using the key-input
section 22, the flowchart shown in FIG. 11 starts.

A message for urging an operator to input his or
her passﬁord is displayed on the display section 26 and
it is determined whether the input password coincides
with that stored in the EEPROM 27 (steps S10, S12 and
S14).

When the correct password is input, it is
determined whether the ID chip 28 is inserted into the

PHS terminal (step S16).



According to a first enbodi nent, a detachable nenory is attached to a PHS
termnal "A" as shown in FIG 9A and the information necessary for the
peer-to- peer conmunication between the PHS term nal "A" and anot her PHS
term nal #4a, such as a systemcalling code (part of CS-ID) and a slave ID
nunber (PS calling code) of the PHS termnal 4a is copied into the nenory.
As shown in FIG 9B, the detachable nenory-i2&-o which a peer-to-peer
comuni cation information (CS-1DA) is copied is detached fromthe tern na
"A" and attached to another PHS termnal "B". As a result, the PHS term nal

"B' can communi cate Wirfh the 1BHEhligr 0BNak nét iRsSrss! -é%&@é‘dgmﬂﬁr by
sel ecting the peer-to-peer comunication information stored in 1he

det achabl e menor wrghngotiiengpeeatosetonseerbrdi Merdhim 1B} ik anpI |
storing the information necessary for the peer-to- peer conmunication with
t he PHS terninal me&sageu¢BLEASE SBTt EIn CHIP{ nis cdibpXpasd o the ldsplag a

slave I D nunber (PS calling code) of the PHS termnal "A" is attached to
anot her PHS ter msegtioB" 26a¢ste&pwBl8n. FI GS. 10A and 10B. The peer-to- peer
conmmuni cation information (CS-1DA) is -22-

If the ID chip 28 is already inserted into the
terminal or it is set according to the message, a message
for urging the operator to input a slave ID number, for
example, a message "PLEASE INPUT SLAVE ID NUMBER" is
displayed on the display section 26 (step S20). The flow
advances step S22 and it is determined whether the slave
ID number is input or not.

The slave ID number corresponds to the foregoing PS
calling number and serves to call the PHS terminal on the
receiving-side in peer-to-peer communication between
terminals. According to the embodiment of the present
invention, the slave ID number is input by the key-in
section 22, but can be assigned automatically on the base
station 2 of the master.

If the slave ID number is input by the user in
accordance with the guidance message in step S22, it is
determined whéther the input slave ID number has been
registered or not based on the slave ID number stored in
the ID chip 28 (step S24). If YES in step S24, a message
for informing the operator that the input slave ID number
has been registered, for example, a message "REGISTERED"

is displayed on the display section 26.

If the slave ID number has not yet been registered,



copied ismto an internal nenory of the PHS terminal "B". As a result, the
PHS term nal "B" can communicate with the PHS termnal "A" in a
peer-to-peer node by selecting the peer-to-peer comunication information
stored ian the internal nenory. 7-1. First enbodinent FIG 11 is a flowchart
showi ng a process of registering a systemcalling code (part of CS-1D) and
a slave I D nunber (PS calling code) in the-2B-<hip 28 from a predeterm ned
PHS termnal. If a registration node is selected by the key-in section 22
of the PHS terminal 4, a nessage for urging an operator to input his or her

password, for examel exsatERRIALe ZPJ:E&@E 6wuérhé° (P cdde HrPleawed on
the display section 26 in step S10. In step S12, I s determ ned whet her

the password is isnpwe @b AQibekf £fA6mPERSWOD (ot Imtand theyffdtewadethiens t o
step S10. If the password is input, the flow advances to step S14. In step

S14, it is deterdntedtheetiheerhft EPPROMP2BSi®tep SB8IC) dea whehibhehipt or ed
I n advance in the EEPROM 27. If they do not coincide, the flowreturns to
step S10. After RBat thet éppuflfléave SIU mureberpiatsibned iiln the correct
password is input. If it is not input even though the steps are repeated by
a given nunber, tiansceiver code area of the EEPROM 43.

Then, a message for informing the operator that
input slave ID number is registered, for example, a
message "SLAVE ID NUMBER N IS REGISTERED" is displayed on
the display section 26 (step S30). "N" indicates the
actually-input slave ID number.

In step S32, it is determined whether the
registration is completed or not. If YES, the
registration ends.

As described above, the system code for identifying
another master 2 and the slave ID number which is
previously registered in the master 2, both of which are
stored in the ID chip 28 are copied into the EEPROM 27 of
another PHS terminal 4 (for example, 4b) which is
registered in the other master. As a result, the peer-
to-peer communication can be performed between the PHS
terminals 4a énd 4b having different system codes which
are previously registered, by selecting the peer-to-peer
communication information stored in the ID chip 28 of the
PHS terminal 4b.

Followings are the operation of the peer-to-peer

communication using the peer-to-peer communication

information registered in the first and second



regi stration can be finished. If both the passwords are identical with each
ot her, the flow advances to step S16. -23- In step S16, it is determ ned
whether the ID chip 28 is inserted into the PHS termnal. If NO the flow
goes to step S18. In step S18, a nessage for urging the operator to set the
ID chip 28, for exanple, a nmessage "PLEASE SET ID CH P" is displayed on the
di splay section 26, and the flow returns te2ep S16, where the ternina
waits for the operator to set the ID chip 28. If the ID chip 28 is already
inserted into the termnal or it is set according to the nessage, the flow

advances to step gadddimentlsep S20, a message for urging the operator to
I nput a slave ID nunber, for exanple, a nessage "PLEASE | NPUT SLAVE |ID

NUMBER' is displayed on-3.hecémaivhdyateshi Prodéssingstep S22, it is

determ ned whet her the slave ID nunber is input or not. The slave |ID nunber

corresponds to the forrami ng BS eakcbnogpruaberviandoses issntxo X addqudmedHS

termnal on the receiving-side in peer-to-peer comuni cati on between

term nal s. in peer-to-peer communication between PHS terminals in
the system according to the present invention. Since the
respective components of the PHS terminals, which are
related to a call, are the same as those of the commonly-
used PHS terminal, their operations are omitted. In the
above embodiments, the system calling code is stored in
the internal ROM 24 of the terminal and the ID chip 28.
It is possible to select one of the internal ROM 24 and
the ID chip 28 based on a selection input from the key-in
section 22 or a detection of setting the ID chip 28 to
the terminal.

First, a user determines which system calling code
should be used (code selected by the user or code
selected by the ID chip detection) and performs an
operafion of making a call by key-in section 22 in the
calling-side PHS terminal 4a for peer-to-peer
communication between terminals. Then, as shown in
FIG. 8, the s§stem calling code (29 bits) of the CS-ID
stored in the terminal, the PS calling number of the
receiving-side slave ID number, and the PS calling code
for discriminating the calling-side PHS terminal are
combined, and the combined data (calling signal in STEP

1) is transmitted by radio through the controlling

physical slot shown in FIG. 7. In the receiving-side PHS



According to the enbodi mrent of the present invention, the slave ID nunber
I's input by the key-in section 22, but can be assigned automatically on the
base station 2 of the master. If the slave ID nunber is not input in step
S22, the flowreturns to step S16. After that, the steps S16 to S22 are
repeated until the slave ID nunber is input. If the slave ID nunber is
input in step S22, the flow advances to ste}f S24. -24- In step S24, it

i s determ ned whether the slave | D nunber has been registered or not. If
YES in step S24, the flow goes to step S26. In step S26, a nessage for

inform ng the opgs@iiiall W, the seavevbR Bysben Ladlbegcsddiserms, for
exanpl e, a nessage "REG STERED' is di spl ayed on the display section 26. The

flow returns to &ikEpinglunblert bE thavphiPisdlbelobasnd othey adydxaan

regi stered, the flow goes fromstep S24 to step S28. In step S28, the
system code and calpuingslcande kbdnedbee dADentmbeasnstoeedtin ttiee |1 cdhip 2B
through the interface 29, and they are stored in the transceiver code area
of the EEPROM 43re reampare830 tharsbysageofuizingothangthdctexpeinglordb is

called. After that, sync words (sync signals in STEPS 2
and 3) are transmitted between the calling- and
receiving-side PHS terminals 4a and 4b. In the
receiving-side PHS terminal 4b, the system calling code
stored in the ID chip 28, the calling-side slave ID
number (PS calling number); and the receiving-side slave
ID number (PS calling code) are combined, and the
combined data (response signal in STEP 4) is transmitted
by radio to the calling-side PHS terminal 4a through the
controlling physical slot shown in FIG. 7. Thereafter,
an idle burst is transmitted between the calling- and
receiving-side PHS terminals 4a and 4b (STEPS 5 and 6),
and peer-to-peer communication between the terminals is
started (STEP 7 et seq.).

As described above, according to the foregoing
embodiment, if a user goes out with the ID chip 28 and
sets it in a PHS terminal registered in another master,
the peer-to-peer communication can bé performed between
PHS terminals even though these terminals are not
registered in their common master.

The maximum transmission time of the foregoing
"calling signal" can be set to 10 seconds in

consideration of battery saving on the receiving side..



that input slave ID nunber is registered, for exanple, a nessage "SLAVE |ID
NUMBER N I S REA STERED' is displayed on the display section 26. "N

i ndicates the actually-input slave ID nunber. In step S32, it is determ ned
whet hersthe registration is conpleted or not. If NO the flowreturns to
step S16. If YES, the registration ends. As described above, the ID chip 28
set in the PHS terminal 4 (for exanple, 4a)38tores the system code for
identifying the master 2 to which the PHS terminal 4 is previously

regi stered and the slave ID nunber for identifying the PHS term nal (on the

receiving si de)-IMtﬁe%@éei@Iﬂ?’-&ﬁd&“@ﬂ@t@ﬁﬁn&@ fsbomehbBe BRct si ghapt 4

and goes out and sets it in another PHS -25- termnal (for exanple, 4b)

which is not regeahebedearcd hal it &he?,” ddspopeer stiignheer ceANgURe€aLy Obe Can
be perforned between the PHS term nals 4a and 4b having different system

codes whi ch are petwrned|in ragietaried resposwsleect Ingthd ec pkkind-ipke PHS
comuni cation information stored in the ID chip 28 of the PHS term nal 4b.
7-2. Second enbotérmimal 4a, the counting of transmission time can be
started when the “calling signal" is transmitted and, in
the receiving-side PHS terminal 4b, it can be started
when the "sync signal” is transmitted.
In the above-described embodiment, part of the CS-
ID stored in the ID chip 28 cannot be used for a call
between a terminal and its corresponding master 2 and, in
other ﬁords, it is used only for peer-to-peer
communication between terminals (transceiver
communication); therefore, it need not be erased
particularly. However, it can be erased automatically
after a fixed period of time elapses or if a
predetermined number of calls are made.
Furthermore, a plurality of system calling codes
can be stored in the ROM 24, the EEPROM 27 or the ID chip
28, and one of them for use can be selected by a certain
method, e.g., by operating the key-in section 22. Since,
in this case,'the ID chip can be applied to a plurality
of masters, the PHS terminals capable of peer-to-peer
communication can be increased in number.
Further, in the second embodiment of the present
invention, the system calling code (e.g., CS-IDB of the
communication terminal B) which is previously stored in

the detachable memory (e.g., ID chip 28) can be stored in



The second enbodi nent will be described hereinafter. The second enbodi nent
can be realized by slightly nodifying the first enbodi nent so that only
different portions will be described with reference to the flowhart of the
first enmbodiment shown in FIG 11. The description is nmade for an exanple

i n which the system code stored in the ID chip 28 is copied into the EEPROM
27 of the PHS termnal 4. The ID chip 28 st-@liig a system code of another
master 2 is attached to the PHSternminal 4. If the registration node is

sel ected by using the key-input section 22, the flowhart shown in FIG 11

i apl ayed on & he Aren oy oo, PonBgE! SECEnboratRY kiR e LS

di spl ayed on the display section 2 I S determne I nput

assword coi nci desdsiot Boahieheief t8rwigaFEPROM 27 (steps S10, S12 and
214). When the correct password is input, it is determ ned whether the 1D

chip 28 is inserted i msodeser®Rbedt abovaal aé66£Rifd 6o the pasddr the ID

chip 28 is not inserted, a nessage for
invention, a radio communication terminal has a
detachable storing medium, this medium is set in an other
radio communication terminal, and at least base station
information necessary for peer-to-peer communication is
stored in the medium, thereby obtaining the advantage
that the peer-to-peer communication between the former
terminal and the latter terminal, which is not registered
in the master of the former terminal, can be performed.

Additional advantages and modifications will

readily occur to those skilled in the art. Therefore,
the present invention in its broader aspects is not
limited to the specific details, representative devices,
and illustrated examples shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general

inventive concept as defined by the appended claims and

their equivalents.



urging the operator to set the ID chip 28, for exanple, a nessage "PLEASE
SET ID CH P'" is displayed on the display section 26 (step S18). If the ID
chip 28 is already inserted into the termnal or it is set according to the
nmessage,® a nessage for urging the operator to input a slave ID nunber, for
exanpl e, a nessage "PLEASE | NPUT SLAVE | D NUMBER' is di splayed—en—the——

di splay section 26 (step S20). The fl ow adwva@2es step S22 EMI'"“W"IIM”“I
det erm ned whether the slave |ID nunber is input or not. Th LN ' :
corresponds to the foregoing PS calling nunber and serves td® call* t e PHS

term nal on the a@qimg:Ng-si de in peer-to-peer comuni cati on between
termnals. According to the enbodi nent -of the present invention, the slave

| D nunber is input by it.heakeystdm sesindvtel? tP¥ G catoafdtwork
automatically on the base station 2 of the master. If the slave |ID nunber

IS input by the andr havriagcar sgstem W déint hei @at T Gien FErSEaEdn N wiiliel S22,
it is determ ned whether the input slave |ID nunber has been registered or
not based on thecomprdseB:nunber stored in the ID chip 28 (step S24). |If
YES in step S24, a nessage for informng the operator Ehat t he inpup sl ave
| D nunber has been red sterdng rediemanpl e, a nessage "REG STERED' is

di spl ayed on the display section 26.

a first radio communication terminal having the
same system identification information as said system and
arranged for receiving said storing medium; and

a second radio communication terminal arranged for
receiving said storing medium, and in which

said first radio communication terminal, when said
storing medium is installed therein, copies the system
identification information onto said storing medium, and

said second radio communication terminal is allowed
to communicate in peer-to-peer mode by a radio wave with
said first communication terminal, when said storing
medium on which the system identification information of
said system is copied installed thereon.

2. The system according to claim 1, in which said
second radio communication terminal has a system
identificatioﬁ information which is different from the
system identification information of said system, and
automatically switches, when said storing medium on which
the system identification information of said system is
copied is installed thereon, to the system identification

information copied on said storing medium, to communicate

in peer-to-peer mode by a radio wave with said first



If the siave I D nunber has not yet been registered, -27- the PHS
termnal 4 reads out the system code and the slave |ID nunber fromthe ID
chip 28 and registered theminto the internal EEPROM 27 (step S28). In the
I D chip 28, the input slave ID nunber is stored in the transceiver code
area of the EEPROM 43. Then, a nessage for inform ngthe-operator that

i nput slave ID nunber is registered, for exaddte, a G| AT MEL
NUMBER N I S REA STERED" is displayed on the display S/l ' i 30) .
"N' indicates the actually-input slave ID nunber. In stepg S32, "it3I§
det er mi ned whet heyoninhi® ifce@iidinr dkirdinag .conpl et ed or not. |f_YES,_th¢

regi stration ends. As described above, the system code for identifying
another master 2 and the Theveystemusbesrdinghed lpievilQushy whadhsksasad in
the master 2, both of which are stored in the ID chip 28 are copied into

t he EEPROM 27 of smcomnideradil§ temmunatatidhotermimyl chasityn wirictinal
registered in the other naster. As a result, the peer- to-peer

conmmuni cati on caﬁYﬁéeﬂeﬂﬂgnﬁédlbetmeenlnﬁerm&ﬁion which is different from

the system identification information of said system, and
comprises a selecting means adapted to be operated by a
user for, when said storing medium on which the system
identification information of said system is copied is
installed thereon, selecting one of the original system
identification information and the system identification
information copied on said storing medium.

4. The system according to claim 1, in which said
copying is allowed only when a correct password is input
before said copying operation is carried out.

5. A system connected to a communication network
and having a system identification 'information, which
comprises: |

a storing medium having the system identification
information;

a first radio communication terminal having the
same system i&entification information as said system and
arranged for receiving said storing medium; and

a second radio communication terminal arranéed for
receiving said storing medium, and in which said second
radio communication terminal, when a detachable storing
medium is set thereto, copies the system identification

information of said storing medium into an internal



termnals 4a and 4b having different system codes which are previously
regi stered, by selecting the peer-to-peer communication infornmation stored
in the IDchip 28 of the PHS term nal 4b. Followi ngs are th

t he peerzto-peer communication using the peer-to-peer connunlﬁﬂnﬂ
information registered in the first and second - 28- enbodi l“"ﬁﬂ""""ﬂ'"""
Conmuni cation Processing: FIG 12 is a conceptual view of a contr Mos
sequence i n peer-to-peer conmuni cation between PHS terminals in the system
according to the present invention. Since the respective conponents of the

PHS terninals, Widhb®y &f &adlEdetena ¢dlio 8bRmhAEcEEIEN d6ethEl Ofadde
commonl y- used PHS termnal, their operations are omtted. In the ‘above

enbodi nents, the isystidrowsal |ﬂong:0ﬁ1ﬁdﬁ1t:at§t Qﬁeﬂeeﬁ-tdﬁe?éétf aficde B Zadifo

t he terninal and the ID chip 28. It is possible to select one of the

i nternal ROM 24 arave hdthDacHiips28rbddedcomman seaeion overningl fhayed

key-in section 22 or a detection of setting the ID chip 28 to the term nal.
the system identification information copied in the

internal memory of said second radio communication
terminal.

6. The system according to claim 5, in which said
second radio communication terminal has a system
identification information which is different from the
system identification information of said system, and
automatically switches, when said internal memory on
which the system identification information of said
system is copied is installed thereon, to the system
identification information copied on said internal memory,
to communicate in peer-to-peer mode by a radio wave with
said first communication terminal.

7. The system according to claim 5, in which said
second radio communication terminal has an original
system identification information which is different from
the system identification information of said system, and
comprises a sélecting means adapted to be operated by a
user for, when said internal memory on which the system
identification information of said system is installed
thereon, selecting one of the original system
identification information and the system identification
information copied on said internal memory.

8. The system according to claim 5, in which said



First, a user determ nes which systemcalling code should be used (code
selected by the user or code selected by the ID chip detection) and
perfornms an operation of making a call by key-in secti

callingtside PHS term nal 4a for peer-to-peer connunlcat

termnals. Then, as shown in FIG 8, the systemcalling ﬂumﬂmmmm””m
the CS-ID stored in the terminal, the PS cad$ing nunber of the

recei ving-side slave | D nunber, and the PS calling code for dlscr|n1nat|ng

the calling-side PHS term nal are conbined, and the conbined data (calling

signal in STEP léoégiﬁg?amraucﬁded))br{@dwgnhlaou%rbbe paBkyerti g physt cal
slot shown in FIG n the receiving-side PHS -29- termnal 4b, the

recei ved syst em bafdbregsaid ecapiti S opeidatignnisbearefiettheuphysi cal sl ot and
the systemcalling code and slave ID nunber stored in the ID chip 28 are
conpar ed, thereby rechgnikisystemawhiibh tomprhasés4b is called. After that,
sync words (sync signals in STEPS 2 and 3) are transmtted between the
calling- and receivi ng-steeimHInediuninal s 4a and 4b. In the receiving-side

PHS term nal 4b, the systemcalling code
a first radio communication terminal having a same

system identification information as said system and
arranged for receiving said storing medium; and

a second radio communication terminal arranged for
receiving said storing medium, and in which

said first radio communication terminal, when said
storihg medium is installed therein, copies the system
identification information onto said storing medium, and

said second radio communication terminal is allowed
to communicate in peer-to-peer mode by a radio wave with.

'.said first communication terminal, when said storing

medium on which the system identification information of
said system is copied installed thereon.

10. The system according to claim 9, in which said
second radio communication terminal has a system
identification information which is different from the
system identification information of said system, and
automatically switches, when said storing medium on which
the system identification information of said system is
copied is installed thereon, to the system identification
information copied on said storing medium, to comﬁuniéate
in peer-to-peer mode by a radio wave with said first

communication terminal.



stored iy the ID chip 28, the calling-side slave ID nunber (PS calling
nunber), and the receiving-side slave I D nunber (PS calling code) are
conbi ned, and the conbi ned data (response signal in STEP 4) is transmtted

by radiceto the calling-side PHS term nal 4a through t _ M IaTa p—
physi cal slot shown in FIG 7. Thereafter, an idle bur ilgm &g ﬂﬂg‘L
bet ween the calling- and receiving-side PHS 3g£m nal s

and 6), and peer-to-peer conmunication between the termnals is started
(STEP 7 et seq.). As described above, according to the foregoing
embodi ment, if a Userlﬂpe%h%‘lry\éﬂc&ﬂ LOEoLRi ! Po 281 200 $E1En Inidh &IPS

termnal registered in another “nmaster, the pg&er-to-peer comunil cation can

be perfornmed bet wegihfHS 480 cRaEne k80 1bROYEPmE RS Cha ST £ NGt Sy A &L NOt
registered in their comon master. The maxi mumtransmnission tifre of the
foregoing "cal | i ng;sinaldentatibatssh §AfSPmELEOAGGNEEN CLOSALEFtd N Bom
battery saving onthe receiving side.. -30- In the receiving-side PHS
term nal 4b, the tsynystegndldentdafiibationcehedriatidoheot €500 NSestSdngNadnd
can directly be

comprises a selecting means adapted to be operated by a
use for, when said storing medium on which the system
identification information of said system is copied is
installed thereon, selecting one of the original system
identification information and the system identification
information copied on said storing medium.

12, The system according to claim 9, in which said
copying is allowed only when a correct password is input
before said copying operation is carried out.

13. A system which comprises:

a storing medium having the system identification
information;

a first radio communication terminal having the
same system identification information as said system and
arranged for receiving said storing medium; and

a second radio communication terminal arranged for
receiving said storing medium, and in which said second
radio communication terminal, when a detachable storing
medium is set thereto, copies the system identification
information of said storing medium into an internal
memory of said second radio commuﬁication terminal, and
is allowed to communicate in peer-to-peer mode by a radio

wave with said first radio communication terminal based



returned, in automati c response. In the calling-side PHS term nal 4a, the

counting of transmssion tinme can be started when the "calling signal” is
transmtted and, in the receiving-side PHS term nal 4b, |t can be started
when thet "sync signal” is transmtted. In the above-des

part of the CS- ID stored in the ID chip 28 cannot be usﬁl"ﬂﬁmmu]”m
between a terminal and its correspondi ng masi®s 2 and,

is used only for peer-to-peer comunication between ter i hal’s tr&ns%elver
comuni cation); therefore, it need not be erased particularly. However, it

can be erased autgiraihet ¥ysitedf tidentifixa€iBAr iffoPhatiok @pRELSiPItHd a
predeterm ned nunber of calls are made. Furthernore, a plurality of system

cal ling codes canirmiar admoryt B¢ BeWH24ecbhe EEFROMGmaiiddeidd chip 28,

and one of them for use can be selected by a certain nethod, e.g., by
operating the keydrmis@dt.ion 22. Since, in this case, the ID chip can be
applied to a plurality of masters, the PHS term nal s capabl e of
peer -t o- peer comuni clék. offheaaybtemnaceasdiing ntovwieim 18yr timewhiich tslhadd
second enbodi ment of the present invention, the systemcalling code (e.g
CS-1DB of the comasendariadiot epmmpaicariahi terninpl vaousisystesred in the
detachabl e nenory (e.qg., ID chip 28) can be stored in
identification information which is different from the
system identification information of said system, and
automatically switches, when said internal memory on
which the system identification information of said
system is copied is installed thereon, to the system
identification information copied on said intefnal memory,
to communicate in peer-to-peer mode by a radio wave with
said first communication terminal.

15. The system according to claim 13, in which said
second radio communication terminal has an original
system identification information which is different from
the system identification information of said system, and
comprises a selecting means adapted to be operated by a
user for, when said internal memory on which the system
identification information of said system is installed
thereon, seleéting one of the original system
identification information and the system identification
information copied on said internal memory.

16. The system according to claim 13, in which said
copying is allowed only when a correct password is input

before said copying operation is carried out.

17. In a system having a system identification



-31- the,internal menory of the radio termnal (e.g., the radio

comuni cation termnal B). As described above, according to the present

i nvention, a radio comunication term nal has a detachable storing nmedi um
this medd umis set in an other radio communication term nmal, and—at—t+east

base station information necessary for peer-to-peer comtmml ]ﬂﬂlﬂ“’red
in the medium thereby obtaining the advantd@fe-that the R o

communi cation between the forner terninal and the latter terninal, which is
not registered in the master of the fornmer termnal, can be perforned.

Addi tional advantjaERsmtd ofDdinki e8hh8Bted tb & Codiuhin PéStod hdthask sk | | ed
in the art. Therefore, the present invention in its broader aspects is not

limted to the spe@ild eomualicatibapteshhal i Nevieyi€1es,sanyl dytdteml r at ed
exanpl es shown and descri bed herein. Accordingly, various nodifications my
be nmade w t hout delemttiifigation ih€éospatidnoas sclpesydtddnefayeneral inventive
concept as defined by the appended clainms and their equival ents.
communicating in a peer-to-peer mode with another radio

communication terminal having the same system
identification information, said radio communication
terminal comprising:

a storing medium adapted to be detachably installed
in said radio communication terminal;

instruction means for outputting an instruction;
and

writing means for upon receipt of the instruction
from said instruction means writing the system
identification information of said radio communication
'terminal on said storing medium is installed on said
radio communication terminal.

18. The radio communication terminal according to
claim 17, further comprising:

inputting means for inputting a password;

comparing means for comparing an input password
with a predetérmined password;

means for allowing said writing means to execute
writing operation when the input password coincides with
the predetermined password.

19. In a system connected to a communication network
including a radio communication terminal having an

original system identification information, for



-32- CGajnms: 1. A systemconnected to a comunication network and having a
systemidentification information, which conprises: a storing nedium a
first radio comunication termnal having the same systemidentification

i nformatd on as said system and arranged for receiving sal

and a second radi o conmuni cation termnal arranged for re gﬂwiﬁm “mu
storing nedium and in which said first raci3®<€ommunicati on .
said storing nediumis installed therein, copies the systemidentification
i nformati on onto said storing nmedium and said second radi o comruni cati on

inal is all -
termnal is allovgghih C@gﬁ%ﬁ"iﬁtﬁ‘ew QSV\P]eéP RE&E WPLE Mot délxa@aﬂh‘é‘@ve

wth said first conmuni ter en sald storing nmedi um on which
the system i dent iddnfitdn i@t 1Ot &Rk AR1 O 5 & 8ét Or 84 56 S rhruE U ©ibd Rl iined
t hereon. 2. The system according to claim1, in which said second radio
comruni cation tergonpHisiag:a systemidentification information which is
different fromthe systemidentification information of said system and
a storing medium adapted to be detachably installed

in said radio communication terminal, for storing a
system identification information;

selecting means for, when said storing medium
having a system identification information stored thereon
is installed into said radio communication terminal,
selecting any one of the original system identification
information and the system identification information
stored on said storing medium; and

communication means for communicating with another
radio communication terminal based on the system
identification information selected by said selecting
means.

20. The radio communication terminal according to
claim 19, in which said selecting means automatically
selects any one of the original system identification
information and the system identification information
stored on said storing medium when said storing medium is
installed on said radio communication terminal.

21. The radio communication terminal according to
claim 19, further compfising:

control means externally operable by a user, for
controlling said selecting -means to select any one of the

original system identification information and the system



automatically swi tches, when said storing nmediumon which the system

i dentification information of said systemis copied is installed thereon,
to the systemidentification infornmation copied on said storing nediun1 to
comuni cate in peer-to-peer node by a radio wave with sairdfiTst

communi cation ternminal. 3. The system according to cI ai m ﬂlnml]mm“uuﬂmﬁlll
second radi o commuhi cation term nal has an-a0i-gi nal syste

information which is different fromthe systemidentificatidn f nf'or fatfon”
of said system and conprises a selecting neans adapted to be operated by a

user for, when sailnti95-Ae;BRILHED R LEbA e LR Vol B IdIOAd ik bisdlun

I nformati on of sai systemis copi e IS Insta ereon ting one of

the original system ixentihi gaki@feh MOFIR D ow;ltdaq Y sitem
identification information copi'ed on said storing medium 4. The system

according to claiiehtificeRiceh $AFErRQ@PYbNTahd nrdwbd Rl avhen a correct
password is input before said copying operation is carried out. 5. A system
connected to a ceomuniahtddnnrétokk atmlc hadimg £ radiice anlermiiclaitdani on
I nformati on, which

terminal for communicating in peer-to-peer mode with

another radio communication, said radio communication
terminal comprising:

a first storing medium adapted to be detachably
installed on said radio communication terminal, for
storing a system identification information;

a first internal memory for storing a system
identification information;

writing means for, when said storing medium is
installed on said radio communication terminal, writing
the system identification information stored in said
first storing medium on said first internal memory; and

communication means for communicating with another
radio communication terminal based on the system
identification information written on said internal
memory by said writing means.

23. The fadio communication terminal according to
claim 22, which further comprises:

a second internal memory for storiné the original
system identification information;

selecting means for selecting one of the original
system identification information stored in said second

internal memory and the system identification information



conprises:. a storing nedium having the systemidentification information;
radi o communi cation term nal having the same systemidentification
information as said systemand arranged for receiving said storing nedi um

first

and a second radi o conmuni cation term nal arranged for Tecervifrg—Satbd—

storing nedium and in which said second radi o conmuni mummn
a detachable storing nediumis set thereto~4dopies the il Il

i dentification information of said storing mediuminto an fntlerdal & *
menory of said second radio communication termnal, and is allowed to

communi cate in PANthRnPef sHRHCfP¥s® {AFLLHYR Vifferlths @Yfé'a{r;# wadi 1

comuni cation termnal based on the systemidentiticCation Infc .
copi ed in the inqRiahal, @AEDLY RhiSRI da b COGEMERLE S LU A MndrBcH A -

ormat1 on

6. The system according to claim5, in which said second radio _ _
communi cati on t ewiithalanotheg syELiENToMANGLdAEESH Aediifrd T4l Wi &hd S
different fromthe systemidentification information of said system and
automati cal |y swslysitem ideatifacadtioheimbormenioy selected by said

selecting means.

24. The radio communication terminal according to
claim 22, which further comprises:

a second storing medium stores the original system
identification information of said system; and

selecting means for, when said second storing
medium is installed on said radio communication terminal,
selecting one of the original system identification
information of said system stored on said second storing
medium and the system identification information:
previously written on said first internal memory by said
writing means, and in which said communication means
communicates with another radio communication terminal
based on the system identification information selected
by said selecting means.

25. A radio communication terminal having a systém
identificatioﬁ information as a system for communicating
in a peer-to-peer mode with another radio communication
terminal having the system identification information,
said radio communication terminal comprising:

a storing medium adapted to be detachably installed
in said radio communication terminal;

instruction means for outputting an instruction;

a

LR



whi ch the systemidentification information of said systemis copied is
installed thereon, to the systemidentification information copied on said
i nternal nenory, to conmunicate in peer-to-peer node by a radio wave with
said first conmunication termnal. 7. The systemaccording to claim5, in
whi ch said second radi o conmuni cation terninal has an OLLQLQ@LJEET:TE-~__
identification information which is differef2romthe sysiem
identification information of said system and conprises §jj§ ﬁm

adapted to be operated by a user for, when said internal ﬂﬂﬂ[ﬁ"ﬂ
t he system i dentighigcati on i nformation of said systemis instal | €d t'hefeon,
sel ecting one of the original systemidentification information and the
systemidentificationwrditdngameansCepiredpon ﬁéd:éh%ﬂt@f Nghe NEXBY DuctBionlhe
system according to claimb5, in which said copying is allowed
only when a corr drompsasdoidstsuctpoh medns ewsht The aghe ysteet ation i s

carried out. 9. A systemwhich conprises: a storing nedium a first radio
comuni cati on teddensgifhgatignaisfioemation of said radio communication

terminal on said storing medium is installed on said
radio communication terminal.

26. The radio communication terminal according to
claim 25, further comprising:

inputting means for inputting a password;
comparing means for comparing an input password
with a predetermined password; and

means for allowing said writing means to execute
writing operation when the input password coincides with
the predetermined password.

27. A radio communication terminal having an
original system identification information, for
communicating in peer-to-peer mode with another radio
communication terminal, said radio communication.terminal
comprising:

a storing medium adapted to be detachably installed
in said radio.communication terminal, for storing a
system identification information;

selecting means for, when said storing medium
having a system identification information stored thereon
is installed into said radio communication terminal,
selecting any one of the original system identification

information and the system identification information



systemidentification information as said system and arranged for receiving
said storing nmedium and a second radi o comruni cation term nal arranged for
receiving said storing medium and in which said first radi o conmuni cation

term nalsg when said storing nediumis installed therein, copies the system
i dentification information onto said storing nedium and-sate—second rTadio

conmuni cation termnal is allowed to conmurid&ate in peer-tﬂlugmm ﬂM'ﬂl _
radio wave with. said first communication termnal, when s Bk H] é.*

medi um on which the systemidentification information of safd Systefhi
copi ed installed dhigieRO®dn 5@idTBecsYAGCRLASGAL dhA@ tO claim 9, in which
sai d second radi o conmmuni cation termnal has a systemidentification
i nformation which is ddninitatioanmelass¥sregontienicat big ieith sty on
of said system and automatically sw tches, when said storing nmedi um
on. whi ch t he systradiodeomninieatdoni téominal obaséd sen ks Hystams copied i s
installed thereon, to the systemidentification information copied on said.
storing nedi um tidendrfilciatibe infpemationpselecved by saidhdied esbimgni t h
said first conmunication term nal

. means.

28. The radio communication terminal according to
claim 27, in which said selecting means automatically
selects any one of when said storing medium is installed
on said radio communication terminal.

2%. The radio communication terminal according to
claim 27, further comprising:

control means externally operable by a user, for
cohtrolling said selecting means to select any one of the
original system identification information and the system.
identification information stored on said storing medium.

30. A radio communication terminal for communicating
in peer-to-peer mode with another radio communication,
said radio communication terminal comprising:

first storing medium adapted to be detachably
installed on said radio communication terminal, for
storing a syséem identification information;

a first internal memory for storing a system
identification information;

writing means for, when said storing medium is
installed on said radio communication terminal, writing
the system identification information stored in said

first storing medium on said first internal memory; and



-36 - 11, The systemaccording to claim9, in which said second radio
communi cation termnal has an original systemidentification informtion
which is different fromthe systemidentification informtion of said
system @nd conprises a selecting neans adapted to be o

for, when said storing nediumon which the systemi dent mnﬁmmu
|nfornat|on of said systemis copied is insté4led thereon, o

the original systemidentification information and the system
identification infornmation copied on said storing nmedium 12. The system
according to claim9, ¢&omidnLdatSidn redNY Tor TommuPedtaR yw%ﬁﬂaﬁoﬁﬁéfect
password is i nput before said copying operation is carried out. 13.
system whi ch conpradis : commimirdatd ofedientininali bgsedeoayshansygdesmi fi cat i on
information; a first radi o comruni cation term nal having the same system

i dentification i nidemifiogatdonsdinformatdonawdisteangadsadd irternabg sai d
storing nedium and a second radi o communi cation term nal arranged for
recei ving said stmemony raxlisaid awdtiingwheahssai d second radi o comuni cation
termnal, when a detachable storing nediumis set thereto, copies the
systen1|dent|f|cat|on31nf6$#a@ﬁdh°oﬁommudl§@b¥¢ngtﬁ%mﬁm#ﬂ|¢ﬂ¢pzﬂnngwmwnaI

claim 30, which further comprises:

a second internal memory for storing the original
system identification information; and

selecting means for selecting any one of the
original system identification information stored in said
second internal memory and the system identification
information written on said first internal memory by said
writing means, and in which said communication means
communicates with another radio communication terminal
based on the system identification information selected
by said selecting means. .

32. The radio communication terminal according to
claim 30, which further comprises:

a second storing medium stores the original system
identification information of said system; and

selectin& means for, when said second storing
medium installed on said radio communication terminal,
selecting any one of the original system identification
information of said system stored on said second storing
medium and the system identification information

previously written on said first internal memory by said

writing means, and in which said communication means



menory of said second radio communication termnal, and is allowed to
comuni cate in peer-to-peer node by a radio wave with said first radio
communi cation termnal based -37- on the systemidenmtif+eation

i nformatdi on copied in the internal nmenory of said secoﬂm,ﬁw, _. : ,
comuni cation termnal. 14. The system according to cl | [""”WJHMS& d
second radi o comruni cation term nal has a yﬂﬁfwnidentific&tﬂonuln tion
which is different fromthe systemidentification information of said
system and autonmatically switches, when said internal nmenory on which the
systemidentifi caion@initfadic¥BWieh GhotRbf P¥EI6EbfmERI£EidS tashlded
thereon, to the systemidentification information copied on said internal
Menory, to comMmubaGaide onn theekykstefe e ADIELI Xt Bof ath PomRy el tde Raitdd i r st
comuni cation termnal. 15. The system according to claim 13, in which said
second radi o commynisedtd sreleetdingaheldas.an original systemidentification
information which is different fromthe systemidentification information
of said system and J&&wprAseadio sedmuin it tnbeamss ywatapt ethd acdidcoperated by a

communication terminal, substantially as hereinbefore

described with réference to the accompanying drawings.



user for, when said internal nmenory on which the systemidentification
information of said systemis installed thereon, selecting one of the
original systemidentification information and the systemidentification

i nformat4 on copied on said internal nenory. 16. The system according to
claim13, in which said copying is allowed only when a correct password is
i nput before said copying operation is carried out. 17. In a system having
a systemidentification i nformation and connected to a conmuni cation
network, a radi o comuni cation term nal hdbrng t he sane system
identification information as the systemfor communicating in a
peer-to-peer node with another radi o communi cation term nal having the sane
systemidentification information, said radi o comruni cation term nal
conprising: a storing nmedi um adapted to be detachably installed in said

radi o comuni cation termnal; instruction npans f utBitting an
instruction; and witing neans for upon recsrpi 0 struction from
said instruction nmeans witing the system {
]
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I dentifigLation information of said radio communication termnal on said
storing nediumis installed on said radi o communication termnal. 18. The
radio communi cation term nal according to claim17, further conprising:

i nputtirfg means for inputting a password; conparing nmeans for conparing an
| nput password with a predeterm ned password; neans for allow ng said
writing means to execute witing operation when the input password
coincides with the predeterm ned password, 19. In a systemconnected to a
comuni cati on network including-a radi o ¢ofimuni cation term nal having an

original systemidentificationgnformation, for -39 - communicating in
peer-to- peer node mnth anot her adio comumecation termnal, said radio
comuni cati on tern1na| conpri si a storidg medi um adapted to be
detachably installed mn id r |o communi @tion ternminal, for storing a
systemidentifi |onu1n ti selggtlmg megns ﬁﬁr, when sai d storing
medi um gg —\Tff N
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havi ng a systemidentification information stored thereon is installed into
said radio communi cation termnal, selecting any one of the original system
identification information and the systemidentification information stored
on said %toring nedium and conmunicati on neans for conmunicating with

anot her radi o conmuni cation term nal based on the systemidentification
informati on selected by said selecting neans. 20. The radi o comruni cati on
term nal according to claim19, in which said selecting neans automatically
sel ects any one of the original systenlrdéntification information and the
systemidentification information stored on said storing nedi umwhen said
storing nediumis installed on said radi o communication termnal. 21. The
radi o communi cation term nal according to claim 19, further conprising:
control neans externally operable by a user, for controlling said selecting
means to select any one of the original systemidentification information
and the system - 40 - identification informati on stored on said storing
medi um

28

FIG.3



22. In a systemhaving an original systemidentification information and
connected to a conmuni cation network including a radi o comruni cation

term nal for communicating in peer-to-peer node with another radio

comuni cation, said radio comrunication term nal conprising: a first
storing nedi um adapted to be detachably installed on said radio

communi cation termnal, for storing a sygtemidentification information; a
first internal nenory for _storing a systemidentification infornmation,;
writing neans for, when|said staﬁing medi is instghl ed pn said radio
communi cation termnal, |witing the systeﬁ%}dentification i nformation
stored in said first stqring nediurhgn sald Yifrst i nteynal I ry;, and
comuni cation neans for [conpufQMt | gt 0 fO ni cation
term nal based on the systemrt f n witten on said
internal nenory by saidjwitin 0 commpni cation term na
according to claim22, which further congprises: a second fnternal nenory
for storing the originall systenm i~ } } QLqﬁi(rn sel ecting neans
for selecting one of the origi system.identificphtion i pformation stored
in said second CPU

al
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internal_nmenory and the systemidentification information witten on
said first internal nenory by said witing neans, and in which said
conmuni cati on means conmmuni cates with another radi o communi cation term nal
based ore the systemidentification information selected by said selecting
means. 24. The radi o communi cation term nal according to claim22, which
further conprises: a second storing nediumstores the original system
identification information of said systegl and sel ecting neans for, when
said second storing mediumis installed 8n said radi o conmuni cation
termnal, selecting one of the original systemidentification information
of said systemstored on said second storing nediumand the system
identification information previously witten on said first internal nenory
by said witing neans, and in which said comruni cati on nmeans conmmuni cat es
wi th anot her radi o communi cation term nal based on the system
identification information selected by said selecting neans. 25. A radio
comuni cation term nal having a syﬁ?en1identification information as a
system for conmuni cating
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in a peer-to-peer node with another radio communication term nal having the
systemidentification information, said radi o communi cation term nal
conprising: a storing medi um adapted to be detachably installed in said
radi o camuni cation term nal; instruction nmeans for outputting an

i nstruction; and witing neans for upon receipt of the instruction from
said instruction neans witing the systemidentification information of
said radio comunication termnal on said storing nediumis installed on
sai d radi o conmunication termnal. 26. The radi o conmunication term na
according to claim?25, further conprising: inputting nmeans for inputting a
password; conparing neans for conparing an input password with a
predet er mi ned password; and neans for allowing said witing neans to
execute witing operation when the input password coincides with the
predet erm ned password. 27. A radi o conmunication term nal having an
original systemidentification information, for
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communi gating in peer-to-peer node with another radi o communi cation
termnal, said radio conmunication term nal conprising: a storing nedium
adapted to be detachably installed in said radio comuni cation term nal,
for storffng a systemidentification information; selecting neans for, when
said storing nedium having a systemidentification information stored
thereon is installed into said radi o comruni cation term nal, selecting any
one of the original systemidentification information and the system
identification information - 43 - st'ofed on said storing nmedium and
comuni cati on neans for comunicating with another radi o comuni cation
term nal based on the systemidentification information selected by said
sel ecting neans. 28. The radio co cation term nal acﬁﬁgding to claim

an

ti

27, in which said selecting neans qmatically selects one of when
said storing nediumis in o—said radi o.cammini ¢ n termnal. 29.
The radi o comruni cation t according to |B
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claim 27, further conprising: control means externally operable by a user,
for controlllng said selecting neans to sel ect any one of the original
systemidentification infornmation and the systemidentification information
stored ®»n said storing nedium 30. A radi o conmunication termnal for
communi cating in peer-to-peer node wth another radi o conmunication, said
radi o communi cation term nal conprising: first storing nmedium adapted to be

detachably installed on said radio co ication termnal, for storing a
systemidentification infor mati@ESGfSTRATIGNBV nal menory for storing a
systemidentification infornati WMODE neaygs for, when said storing
mediumis installed on said radi O on term nal, witing the

systemidentification information storef in said first stcring medi um on
said first internal menory; and 'DI@? f Ng ation ngans for

communi cating with another radio ¢oomuncat] m nal bdsed on the system
i dentification information witten on shid |rs-p2nal menory by said witing
nmeans. NO .
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31. The radi o communi cation term nal according to claim30, which further
conpri ses: a second internal menory for storing the original system
identification information; and sel ecting neans for selecting any one of
the original systemidentification information stored in said second
internal nenory and the systemidentification information witten on said
first internal nmenory by said witing neans, and in which said

conmruni cati on means conmmuni cates with anqgther radi o communi cation term nal
based on the systemidentification informafion selected by said selecting
means. 32. The radi o communi cation term nal according to claim 30, which
further conprises: a second storing nediumstores the original system
identification information of said system and sel ecting nmeans for, when
said second storing mediuminstalled on said radio communi cation term nal,
sel ecting any one of the original systemidentification information of said
system stored on said second storing nmedium and the systemidentification
information previously witten on said first internal nmenory by said
witing nmeans, and in which said conmunicati on neans
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-45 - c@muni cates wth another radi o communi cation term nal based on the
systemidentification informati on selected by said selecting neans. 33. A
radi o cgmuni cation system and radi o conmuni cation termnal, substantially
as herefnbefore described with reference to the acconpanyi ng drawi ngs.

Abstract of the Disclosure (FIG. 3)

"RADIO COMMUNICATION SYSTEM AND RADIO
COMMUNICATION TERMINAL"

In a PHS terminal (4a), a system calling code for
identifying a system in which the PHS terminal (4a) is
registered and a slave ID number for discriminating the
PHS terminal are stored in advance in an ID chip (28).
While a user is out, he or she sets the ID chip (28) in
another PHS terminal (4b) which does not have the same
system calling code as that of the PHS terminal (4a).
When the user performs an operation for peer-to-peer
communication on the PHS terminal (4a), the PHS terminal
(4b) is called using a controlling physical slot. The
PHS terminal (4b) recognizes that it is called by
discriminating a system calling code and a PS calling
number of the physical slot on the basis of the system
calling code of the ID chip (28), and then transmits a
response signal to the PHS terminal (4a) based on the
system calling code and PS calling number of the ID chip
{28). Thus, peer-to-peer communication can be performed
even between radio communication terminal (4)s which do

not have the same system calling code.



