(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
13 May 2004 (13.05.2004)

(10) International Publication Number

WO 2004/040887 A2

(51) International Patent Classification’: H04M 1/725 (74)

(21) International Application Number:
PCT/IP2003/013863

(22) International Filing Date: 29 October 2003 (29.10.2003)  (81)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
2002-313894 29 October 2002 (29.10.2002) JP
2002-328042 12 November 2002 (12.11.2002) JP

(71) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL
CO., LTD. [JP/IP]; 1006, Oaza Kadoma, Kadoma-shi, Os- (84)
aka 571-8501 (JP).

(72) Inventors: NITTA, Koji; 1-9-4, Kashiwara, Minami-Ku,
Fukuoka-Shi,, Fukuoka, 811-1353 (JP). NAKAGAWA,
Katsumi; 785-1, Kamisirouzu, Kasuga-Shi, Fukuoka,
816-0844 (JP). FUKUDA, Shinji; 4-7-21, Minamikatae,
Jounan-Ku, Fukuoka-Shi,, Fukuoka, 814-0143 (JP).
TAKEHISA, Yoshihiro; 2-46-14, Nakao, Minami-Ku,

sugu; 158-718, Zokumyouin, Chikushino-shi, Fukuoka —
818-0067 (JP).

Agents: OGURI, Shohei et al.; Eikoh Patent Office, 28th
Floor, ARK Mori Building, 12-32, Akasaka 1-chome, Mi-
nato-ku, Tokyo 107-6028 (JP).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BFE, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Fukuoka-Shi, Fukuoka, 811-1364 (JP). ITO, Takat- Published:

without international search report and to be republished
upon receipt of that report

[Continued on next page]

(54) Title: DIGITAL RADIO COMMUNICATIONS APPARATUS

220

226

225

223

INTER-HANDSET
BASIC }—» COMMUNICATIONS

CONTROLLER TRANSITION

CONTROLLER

BASE UNIT
COMMUNICATIONS
CONTROLLER

224

DIRECT

INTER-HANDSET
COMMUNICATIONS
CONTROLLER

ANTENNA

101

RADIC
SECTION

230

108 236

BASIC
CONTROLLER

INTER-HANDSET
CGOMMUNIGATIONS
TRANSITION
CONTROLLER

235

233

BASE UNIT
COMMUNICATIONS
CONTROLLER

DIRECT

DIRECT
INTER-HANDSET
COMMUNICATIONS
CONTROLLER

20047040887 A2 |10 0 0 OO

(57) Abstract: For the purpose of being capable of performing direct inter-handset communications while maintaining inter-handset
communications via a base unit, smoothly making a transition from inter-
set communications, and switching to inter-handset communications via a base unit without releasing the communications even in
case direct inter-handset communications cannot be established, a local handset includes a direct inter-handset communications
controller and a direct inter-handset communications transition controller for making control to establish direct inter-handset com-
munications while maintaining communications with a base unit as well as transmitting control channels for direct inter-handset

handset communications via a base unit to direct inter-hand-

communications in vacant slots in the receiving time zones for communications with the base unit, while a distant handset includes a
direct inter-handset communications controller and a direct inter-handset communications transition controller for scanning control
g channels for direct inter-handset communications in the time zones other than the slots occupied by communications with the base

unit 100.
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Description

DIGITAL RADIOC COMMUNICATIONS APPARATUS

Technical Field

The present invention relates to digital radio
communications apparatus comprising a base unit and a plurality
of handsets communicable with the base unit.

Fig. 22 is a block diagram showing related art radio
telephone apparatus as related art digital radio communications

apparatus.

Background Art

In Fig. 22, a numeral 100 designates a base unit, 101 a
radio section for communicating with handsets 200, 210 mentioned
later, 102 an antenna, and 103 a controller for controlling the
components of the digital radio communications apparatus. The
components 101 through 103 constitute the base unit 100 of the
digital radio communications apparatus. A numeral 200
designates a handset, 201 a radio section for communicating with
the base unit 100 or another handset 210 (mentioned later), 202
an antenna, 203 a base unit communications controller for
establishing and releasing communications with the base unit
100, 204 a direct inter-handset communications controller for
establishing and releasingdirect inter-handset communications,

and 206 a basic controller for controlling the components 201
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through 204. The components 201 through 206 constitute the
handset 200 of the digital radio communications apparatus. A
numeral 210 designates a handset, 211 a radio section for
communicating with the base unit 100 or another handset 200,
212 an antenna, 213 a base unit communications controller for
establishing and releasing communications with the base unit
100, 214 a direct inter-handset communications controller for
establishingandreleasingdirect inter-handset communications,
and 216 a basic controller for controlling the components 211
through 214. The components 211 through 216 constitute the
handset 210 of the digital radio communications apparatus.

A series of operations from inter-handset communications
via the base unit 100 to direct inter-handset communications
will be explained using Fig. 23. Fig. 23 is a sequence diagram
showing an operation of the digital radio communicatiéns
apparatus of Fig. 22.

In Fig. 23, in case the handset 200 starts direct
inter-handset communications with the handset 210 from a state
where the handsets 200 and the handsets 210 are synchronized
with the base unit 100, the basic controller 206 of the handset
200 activates the base unit communications controller 203 and
transmits a Call Request message to the base unit 100 (S100).
The Call Request message contains information on a distant party
specified by the handset 210. The controller 103 of the base

unit 100, receiving the Call Request message via the antenna
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102 and the radio section 101, transmits an Incoming Call message
to the handset 210 specified as a called number (S101). The
handset 210, receiving the Incoming Call message, transmits an
Incoming Call Response message to start communications with the
base unit 100 in case it can respond to the call (S102). The
base unit 100 which received the Incoming Call Respénse message
and established communications with the handset 210 transmits
a Call Response message to the handset 200 (S103). The handset
200, receiving the Call Response message, activates the direct
inter-handset communications 204 to transmit a Direct
Inter-handset Communications Transition Request message to the
handset 210 via thebaseunit 100 (S104). The TransitionRequest
message contains an identifier common to the handset 200 and
the handset 210 used in the direct inter-handset communications.
The basic controller 216 of the handset 210, receiving the
Transition Request message via the base unit 100, transmits the
Transition Request message to the direct inter-handset
communications controller 214. The direct inter-handset
communications controller 214, receiving the TransitionRequest
message, stores the identifier common to the handset 200 and
the handset 210 contained in the Transition Request message as
well as transmits a Direct Inter-handset Communications
Transition Accepted message to the base unit 100 via the basic
controller 216, the radio section 211 and the antenna 212 (S105) .

The handset 200, receiving the Transition Accepted message via
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the base unit 100, assumes that the transition to direct
inter~handset communications is acceptedandtransmits aRelease
Request Message to the base unit 100 to release communications
with the base unit 100 (S106). The base unit 100, receiving
the Release Request message, transmits the Release Request
message to the handset 210 (S107). The handset 210, receiving
theReleaseRequestmessage, transmits aReleaseResponsemessage
to the base unit 100 to release communications with the base
unit (S108). The baseunit 100, receiving the Release Response
message, transmits the Release Response message to the handset
200 (S109). The basic controller 206 of the handset 210 which
received the Release Response message and released
communications with the base unit 100 activates the direct
inter-handset communications controller 204 to start
transmitting control channel data via the radio section 201 and
the antenna 201 (S110). In the control channel data, the
identifier common to the handset 200 and the handset 210 stored
by the direct inter-handset communications storage section (not
shown) and identifiers specific to both handsets, that is, a
new identifier generated from the identifier of the har,ldset 200
and an identifier of the handset 210 as a called handset, are
transmitted. Meanwhile, thebasiccontroller 216 of the handset
210, releasing communications with the base unit 100, activates
the direct inter-handset communications controller 214 and uses

the antenna 212 and the radio section 211 to scan the data on
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the control channels where identifiers including the identifier
common to the handset 200 and the handset 210 are transmitted.
Receiving the control channel data from the handset 200, the
basic controller 216 of the handset 210, checks the identifiers
includingthe identifier common to the handset 200 and the handset
210 as well as the identifier to identify a called handset. In
case the identifier to identify the called handset is the
identifier of the handset 210 as a local handset, the handset
210 transmits a communications channel establishment request
to the handset 200 (S111) to establish a communications channel
(S112). The handset 200, establishing the communications
channel, transmits a Call Request message to the handset 210
(S113). The handset 210, receiving the Call Request message,
transmits a Call Accepted message to the handset 200 (S114).
In this example, a transition is made from communications via
the base unit 100 to direct inter-handset communications. Thus
an Incoming Call Response message is automatically transmitted
from the direct inter-handset communications controller 214 to
the handset 200 (S115) to start direct inter-handset
communications (S116).

Thedigital radiocommunications apparatuswhere the above
control is made is disclosed for example in the Japanese Patent
Laid-Open 5-167523/(1993).

However, the related art digital radio communications

apparatus (digital radio telephone apparatus) once releases
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inter-handset communicationsviaabaseunitbeforeestablishing
direct inter-handset communications and thus has a problem of
taking too much time in establishing direct inter-handset
communications. In case an attempt to start direct
inter-handset communications results in switching to
inter-handset communications via a base unit, synchronization
withthebaseunitmustbeestablishedagain. Thus, thisapproach
takes too much time and encounters release of communications.

Further, the related art digital radio communications
apparatus (digital radio telephone apparatus) cannot determine
whether to make a transition to direct inter-handset
communications or tomaintain inter-handset communications via

a baseunit. 1In case various types of data communications using

direct inter-handset communications are attempted, it cannot

be determined whether the distant handset supports the type of
data communications desired by the calling handset due to a

variety of types of data communications.

Disclosure of Invention

The digital radio communications apparatus is capable of
performing direct  inter-handset communications while
maintaining inter-handset communications via a base unit, thus .
smoothly making a transition from inter-handset communications
via a base unit to direct inter-handset communications. It is

requested to be able to switch to inter-handset communications
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via a base unit without releasing the ongoing communications
even in case direct inter-handset communications cannot be
established.

It is requested that handsets can mutually recognize a
supported communication type and determine whether to make a
transition to direct inter-handset communications or maintain
inter-handset communications via a base unit based on the
co@unications type provided so as to select an optimum
communications type, by way of a handset-specific function, not
a special function of the base unit.

In order to satisfy the requirements, the invention aims
at providing digital radio communications apparatus capable of
performing direct inter~handset communications while
maintaining intef—handset communications via a base unit,
smoothly making a transition from inter-handset communications
via a base unit to direct inter-handset communications, and
switchingto inter-handset communicationsviaabaseunitwithout
releasing the communications even in case direct inter-handset
communications cannot be established.

The invention also aims at providing digital radio
communications apparatus where handsets can mutually recognize
a supported communication type and determine whether to make
a transition todirect inter-handset communications ormaintain
inter-handset communications via a base unit based on the

communications type provided so as to select an optimum
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communications type, by way of a handset-specific function, not
a special function of the base unit.

In order to satisfy the requirements, digital radio
communications apparatus according to the invention comprises:
a base unit; a local handset communicable with the base unit;
and a distant handset communicable with the base unit;
characterized in that the local handset comprises: a radio
section for performing radio communications; a base unit
communications controller for performing radio communications
with the base unit; a direct inter-handset communications
controller for performing direct radio communications between
handsets; and a direct inter-handset communications transition
controller for making control to establish direct inter-handset
communications while maintaining communications with the base
unit as well as transmitting control channels for direct
inter-handset communications in vacant slots in the receiving
time zones for communications with the base unit; and a basic
controller for controlling the components of the local handset;
and that the distant handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with the base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter~handset communications transition controller for

making control toestablishdirect inter-handset communications
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while maintaining communications with the base unit as well as
scanning control channels for direct inter-handset
communications in the time zones other than the slots occupied
by communications with the base unit; and a basic controller

for controlling the components of the distant handset.

Brief Description of Drawings

Fig. 1 is a block diagram showing digital radio
communications apparatus according to Embodiment 1 of the
invention;

Fig. 2 is a slot use state diagram showing the use state
of slots of a base unit and handsets;

Fig. 3 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 1;

Fig. 4 is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 2 of the
invention;

Fig. 5 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 4;

Fig. 6 is a block diagram showing digital radio
communications apparatus according to Embodiment 3 of the
invention;

Fig. 7 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 6;

Fig. 8 is a sequence diagram showing another operation
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of the digital radio communications apparatus of Fig. 6;

Fig. 9 1is a block diagram showing digital radio
communications apparatus according to Embodiment 4 of the
invention;

Fig. 10 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 9;

Fig. 11 is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 5 of the
invention;

Fig. 12 is a data diagram showing attribute information;

Fig. 13 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 11;

Fig. 14 is a block diagram showing digital radio
communications apparatus according to Embodiment 6 of the
invention;

Fig. 15 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 14;

Fig. 16 is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 7 of the
invention;

Fig. 17 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 16;

Fig. 18 is a data diagram showing communications type
information;

Fig. 19 is a sequence diagram showing an operation of the

10
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digital radio communications apparatus of Fig. 16;

Fig. 20 1is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 8 of the
invention;

Fig. 21 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 20;

Fig. 22 is a block diagram showing related art radio
telephoneappafatusasrelatedartdigitalradiocommunications
apparatus; and

Fig. 23 is a sequence diagram showing an operation of the

digital radio communications apparatus of Fig. 22.

Best Mode for Carrying Out the Invention

Embodiments of the inventionaredescribedbelowreferring
to Figs. 1 through 21.

(Embodiment 1)

Fig. 1 is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 1 of the
invention.

InFig. 1, abase unit 100, a radio section 101, an antenna
102, and a controller 103 are same as those in Fig. 11 so that
they are assigned the same signs and numerals and the
corresponding descriptionis omitted. Anumeral 220 designates
a handset, 221 a radio section for communicating with the base

unit or another handset 230 mentioned later, 222 an antenna,

11
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223 a base unit communications controller for establishing and
releasing communications with the base unit 100, 224 a direct
inter-handset communications controller for establishing and
releasing direct inter-handset communications, 225 a direct
inter-handset communications transition controller for making
control to establish direct inter-handset communications while
maintaining communications with the base unit 100, and 226 a
basic controller for controlling the components of the handset.
The components 221 through 226 constitute the handset 220 of
the digital radio communications apparatus. A numeral 230
designates a handset, 231 a radio section for communicating with
the base unit or another handset 220 mentioned later, 232 an
antenna, 233 a base unit communications controller for
establishing and releasing communications with the base unit
100, 234 a direct inter-handset communications controller for
establishing and releasing direct inter-handset communications,
235adirect inter-handset communications transition controller
for making control to establish direct inter-handset
communications while maintaining communications with the base
unit 100, and 236 a basic controller for controllihg the
components of the handset. The components 231 through 236
constitute the handset 230 of the digital radio communications
apparatus.

Anoperationof thedigital radio communications apparatus

thus configured is described below referring to Fig. 2 and Fig.

12
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3. Fig. 2 is a slot use state diagram showing the use state
of the slots of the base unit 100 and the handsets 220, 230.
The figure shows a use state of the slots of the base unit and
handsets assumed in case direct inter-handset communications
is established while inter-handset communications between the
handsets 220 and 230 via the base unit 100 is being maintained.
Fig. 3 is a sequence diagram showing an operation of the digital
radio communications apparatus of Fig. 1.

In Fig. 2, in the state a or in the state of direct
inter-handset communications via the base unit 100, the
transmitting time zones of the base unit 100 are receiving time
zones of the handsets 220, 230. The information transmitted
from sending slots of the base unit 100 is received by a handset
initsreceivingslots. Inastateb, theinformationtransmitted
from transmitting slots of the handsets 220, 230 is received
bythebaseunit100initsreceivingslots. Duringinter-handset
communications via the base unit 100, the state a and the state
b are repeated.

Fig. 3 shows a sequence assumed in case an attempt is made
to establish direct inter-handset communications from the
handset 220.

In Fig. 3, the base controller 226 of the handset 220
activates the direct inter-handset communications transition
controller 225. The direct inter-handset communications

transition controller 225 activates the direct inter-handset

13
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communications controller 224 totransmit aDirect Inter-handset
Communications Transition Request message to the base unit 100
via the radio section 221 and the antenna 222 (S1). The base
controller 236 of the handset 230, receiving the Direct
Inter-handset Communications Transition Requestmessage via the
baseunit 100, theantenna 232 andthe radiosection231, transmits
the Direct Inter-handset Communications Transition Request
message to the direct inter-handset communications transition
controller 235 (S2). Receiving the Direct Inter-handset
Communications Transition Request message, the direct
inter-handset communications transition controller 235
transmits the Direct Inter-handset Communications Transition
Request message to the direct inter-handset communications
controller 234 as well as requests the direct inter-handset
communications controller 234 to scan the control channels for
direct inter-handset communications in the time zones other than
the slots occupied by communications with the base unit 100 out
of the receiving time zones of the handset 230. The direct
inter-handset communications controller 234, receiving the
Direct Inter-handset Communications Transition Request message
and the request, transmits aDirect Inter-handset Communications
Transition Accepted message to the base unit 100 via the basic
controller 234, the direct inter-handset communications
transition controller 235, the radio section 231 and the antenna

232, as well as starts scanning the control channels for the

14
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direct inter-handset communications by way of control over the
basic controller 236 and the radio section 231 (S3). On the
other hand, the basic controller 226, receiving the Direct
Inter-handset Communications Transition Accepted message via
the base unit 100, the antenna 222 and the radio section 231,
transmits the Direct Inter-handset Communications Transition
Accepted message to the direct inter-handset communications
transition controller 225 (s4) . Receiving the Direct
Inter-handset Communications Transition Accepted message, the
direct inter-handset communications transition controller 225
acquires the vacant slot information as information on the
non-transmitting slots of the base unit 100 wvia the basic
controller 226 and the radio section 221. 1In case vacant slots
are found, the direct inter-handset communications transition
controller 225 specifies slots for transmitting control channels
for direct inter-handset communications at the position of the
vacant slots, and requests the direct inter-handset
communications controller 224 to start transmitting the control
channels for direct inter-handset communications in the
receiving time zones of the handset together with the specified
slot information. The direct inter-handset communications
controller 224, receiving the request, starts transmitting the
control channels for direct inter-handset communications in the
receiving time zones of the specified handset to enter a state

c in Fig. 2 (S5). The direct inter-handset communications

15
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controller 234 of the handset 230 which has scanned the control
channels for direct inter-handset communications in the
receiving time zones receives the control channels via the
antenna 232, the radio section 231 and the basic éontroller 236
and transmits a communications channel establishment request
in the same slot as that for the control channel thus entering
a stated in Fig. 2 (S6). The channels for direct inter-handset
communications are established by way of the above operation
(87).

As mentioned hereinabove, according to this embodiment,
the local handset 220 comprises: a radio section 221 for
performing radio communications; a base unit communications
controller 223 for performing radio communications with the base
unit 100; a direct inter-handset communications controller 224
for performing direct radio communications between handsets;
adirect inter-handset communications transitioncontroller 225
for making control to establish direct inter-handset
communications while maintaining communications with the base
unit 100 as well as transmitting control channels for direct
inter—handset communications in vacant slots in the receiving
time zones for communications with the base unit 100; and a basic
controller 226 for controlling the components of the local
handset. The distant handset 230 comprises: a radio section
231 for performing radio communications; a base unit

communications controller 233 for ©performing radio

16
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communications with the base unit 100; a direct inter-handset
communications controller 234 for performing direct radio
communications between handsets; a direct inter-handset
communications transition controller 235 for making control to
establish direct inter-handset communications while
maintaining communications with a base unit as well as scanning
control channels for direct inter-handset communications in the
time zones other than the slots occupied by communications with
the base unit 100; and a basic controller 236 for controlling
the components of the local handset. In this way, the calling
handset (local handset) 220 uses thevacant slots inthereceiving
time zones for communications with the base unit 100 to transmit
the control channels for inter-handset communications. The
called handset (distant handset) 230 scans the control channels
for direct inter-handset communications in the time zones other
than the slots occupied by communications with the base unit
100 out of the receiving time zones for communications with the
base unit 100. Thus 1t 1is possible to activate direct
inter-handset communications while maintaining communications
with the base unit 100 without disturbing communications with
the Dbase unit 100 in establishing direct inter-handset
communications. It is also possible to smoothly make a
transition from inter-handset communications via the base unit
100 to direct inter-handset communications, and switch to

inter-handset communications via the base unit 100 without
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releasing the ongoing communications by using the slots for
communications with the base unit 100 even in case direct

inter-handset communications cannot be established.

(Embodiment 2)

Fig. 4 1is a Dblock diagram showing digital radio
communications apparatus according to Embodiment 2 of the
invention.

In Fig. 4, abase unit 100, a radio section 101, an antenna
102, and a controller 103 are same as those in Fig. 11 so that
they are assigned the same signs and numerals and the
corresponding descriptionis omitted. Anumeral 240 designates
a handset, 241 a radio section for communicating with the base
unit 100 or another handset 250 mentioned later, 242 an antenna,
243 a base unit communications controller for establishing and
releasing communications with the base unit 100, 244 a direct
inter-handset communications controller for establishing and
releasing direct inter-handset communications, 245 a direct
inter-handset communications transition controller for making
control to establish direct inter-handset communications while
maintaining communications with the base unit 100 as well as
determining whether to release or maintain communications with
thebaseunit dependingon the successor failureof establishment
of direct inter-handset communications, and 246 a basic

controller for controlling the components of the handset. The

18
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components 241 through 246 constitute the handset 240 of the
digital radio communications apparatus. A numeral 250
designates a handset, 251 a radio section for communicatingwith
the base unit 100 or another handset 240, 252 an antenna, 253
a base unit communications controller for establishing and
releasing communications with the base unit 100, 254 a direct
inter-handset communications controller for establishing and
releasing direct inter-handset communications, 255 a direct
inter-handset communications transition controller for making
control to establish direct inter-handset communications while
maintaining communications with the base unit 100, and 256 a
basic controller for controlling the components of the handset.
The components 251 through 256 constitute the handset 250 of
the digital radio communications apparatus.

Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Fig. 5. Fig.
5 is a sequence diagram showing an operation of the digital radio
communications apparatus of Fig. 4.

In case the channels for direct inter-handset
communications has been successfully established {(S11) in the
same operation as that of Embodiment 1 (S11), the direct
inter-handset communications controller 244 communicates the
successful establishment of direct inter-handset
communications to the direct inter-handset communications

transition controller 245. Receiving this information, the
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direct inter-handset communications transition controller 245
assumes a transition from inter-handset communications via the
base unit 100 to direct inter-handset communications and
activates the release of inter-handset communications via the
base unit 100 and requests the base unit communications
controller 243 to transmit a Release Request message to the base
unit 100 (S12). Receiving the Release Request message, the base
unit 100 transmits the Release Request message to the handset
250 (S13). Receiving the Release Request message, the basic
controller 256 of the handset 250 transmits the Release Request
messagde to the base unit communications controller 253 via the
direct inter-handset communications transition controller 255.
Receiving the Release Request message, the base unit
communications controller 253 transmits a Release Response
message to the base unit 100 (S14). Receiving the Release
Responsemessageviathebaseunit 100 (S15), thebasiccontroller
246 of the handset 240 transmits the Release Response message
to the base unit communications controller 243 via the direct
inter-handset communicatiohs transition controller 245. The
direct inter-handset communications transition controller 245
receives the Release Response message and recognizes the
completion of inter-handset communications via the base unit
100.

In case the handset 250 has failed to receive control

channel data or in case it is determined that the direct
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inter-handset communications controller 254 has failed to
establish the channels for direct inter-handset communications
due to an error after the communications channel establishment
request was transmitted, the failure of establishment of direct
inter-handset communications is communicated from the direct
inter-handset communications controller 254 to the direct
inter-handset communications transition controller 255.
Receiving this information, the direct inter-handset
communications transitioncontroller 255 recognizes the failure
of establishment of direct inter-handset communications and
maintains inter-handset communications via the base unit 100.
The same processing is made on the handset 240 to release direct
inter-handset communications and only inter-handset
communications via the base unit 100 are restored.

As mentioned hereinabove, according to this embodiment,
the local handset 240 comprises: a radio section 241 for
performing radio communications; a base unit communications
controller 243 for performing radio communications with thebase
unit 100; a direct inter-handset communications controller 244
for performing direct radio communications between handsets;
adirect inter-handset communications transitioncontroller 245
for making control to establish direct inter-handset
communications while maintaining communications with the base
unit 100 as well as determining whether to release or maintain

communications with the base unit 100 depending on the success
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or failure of establishment of direct inter-handset
communications; and a basic controller 246 for controlling the
components of the local handset. The direct inter-handset
communications transition controller 245 releases radio
communications with the base unit 100 in case direct
inter-handset communications has been successfully established,
and maintains inter-handset communications via the base unit
100 in case direct inter-handset communications cannot be
established, thereby making control to establish direct
inter-handset communications while maintaining communications
with the base unit 100. Thus it is possible to activate direct
inter-handset communications while maintaining communications
with the base unit 100 without disturbing communications with
the base unit 100 in establishing direct inter-handset
communications. In case direct inter-handset communications
has been successfully established, radio communications with
the base unit are released. In case direct inter-handset
communications cannot be established, inter-handset
communications via the base unit 100 are maintained. Thus it
is possible to switch to inter-handset communications via the
base unit 100 without releasing the ongoing communications even
in case direct inter-handset communications cannot be

established.

(Embodiment 3)
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Fig. 6 1is a block diagram showing digital radio
communications apparatus according to Embodiment 3 of the
invention.

In Fig. 6, abase unit 100, a radio section 101, an antenna
102, and a controller 103 are same as those in Fig. 11 so that
they are assigned the same signs and numerals and the
corresponding description is omitted. Anumeral 260 designates
a handset, 261 a radio section for communicating with the base
unit 100 or another handset 270 mentioned later, 262 an antenna,
263 a base unit communications controller for establishing and
releasing communications with the base unit 100, 264 a direct
inter-handset communications controller for establishing and
releasing direct inter-handset communications, 265 a direct
inter-handset communications transition controller for
performing thé same operation as that of Embodiments 1, 2 as
well as requesting notification of the channels used by the
distant handset and the base unit 100 or communicating the
channels used by the distant handset and the base unit 100
requested and checking whether the channels transmitted from
the distant handset to the base unit 100 can be received, and
266 a basic controller for controlling the components of the
handset. The components 261 through 266 constitute the handset
260 of the digital radio communications apparatus. A numeral
270 designates a handset, 271 a radio section for communicating

with the base unit 100 or another handset 260, 272 an antenna,
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273 a base unit communications controller for establishing and
releasing communications with the base unit 100, 274 a direct
inter-handset communications controller for establishing and
releasing direct inter—-handset communications, 275 a direct
inter-handset communications transition controller for making
control to establish direct inter-handset communications while
maintaining communications with the base unit 100, and 276 a
basic controller for controlling the components of the handset.
The components 271 through 276 constitute the handset 270 of
the digital radio communications apparatus.

Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Fig. 7. Fig.
7 is a sequence diagram showing an operation of the digital radio
communications apparatus of Fig. 6.

In Fig. 7, in case a transition to direct inter-handset
communications is activated by the handset 260, the basic
controller 266 of the handset 260 activates the direct
inter-handset communications transition controller 265. The
direct inter-handset communications transition controller 265
activates the direct inter-handset communications controller
264 and transmits a Direct Inter-handset Communications
Transition Request message to the base unit 100 via the radio
section 261 and the antenna 262 (S21). Thedirect inter-handset
communications transition controller 265 attaches information

to request notification of the channels used by the base unit
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100 and the handset 270 to the Direct Inter-handset
Communications Transition Request message. The Dbasic
controller 276 of the handset 270, receiving the Direct
Inter-handset Communications TransitionRequestmessage via the
base unit 100, the antenna 272 and the radio section 271 (S22),
transmits the Direct Inter-handset Communications Transition
Request message to the direct inter-handset communications
transition controller 275. Receiving the Direct Inter-handset
Communications Transition Redquest message, the direct
inter-handset communications transition controller 275
acquires and transmits to the direct inter-handset
communications controller 274 the information on the channels
used by communications between the local handset and the base
unit together with the Direct Inter-handset Communications
TransitionRequestmessage. ReceivingtheDirect Inter-handset
Communications Transition Request message, the direct
inter-handset communications controller 274 transmits a Direct
Inter-handset Communications Transition Accepted message
together with the information on the channels used by
communications between the local handset and the base unit to
the base unit 100 wvia the basic controller 276, the direct
inter-handset communications transition controller 275, the
radiosection271 andtheantenna272 (S23). ReceivingtheDirect
Inter-handset Communications Transition Accepted message via

the base unit 100, the antenna 262 and the radio section 261
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(S24), the basic controller 266 transmits the Direct
Inter-handset Communications TransitionAcceptedmessage to the
direct inter-handset communications transition controller 265.
Receiving the Direct Inter-handset Communications Transition
Accepted message, the direct inter-handset communications
transition controller 265 receives via the basic controller 266
and the radio section 261 the channels used by the handset 270
for transmission to the base unit 100. That is, the direct
inter-handset communications transition controller 265
receives the radio wave transmitted from the antenna 272 of the
handset 270 via the antenna 262 of the handset 260. The reception
is not made not to grasp the content of communications but to
check for a radio wave based on the detected field strength.
In case the reception is successful, or presence a radio wave
of some strength is confirmed, the direct inter-handset
communications transitioncontroller 265 determines that aradio
wave from the handset 270 can be received and subsequently
performs the same operation as that in Embodiment 1 to establish
direct inter-handset communications (S25). In case the
channels used by the handset 270 for transmission to the base
unit 100 cannot be received, the handset 260 does not transmit
control channels for direct inter-handset communications nor
activates direct inter-handset communications.

Fig. 8 is a sequence diagram showing another operation

of the digital radio communications apparatus of Fig. 6.
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InFig. 8, in case the direct inter-handset communications
transitioncontroller 2650of the handset 260 activates thedirect
inter-handset communications controller 264 totransmit aDirect
Inter-handset Communications Transition Request message, the
direct inter-handset communications transition controller 265
attaches the informationonthe channelsusedbythe local handset
for communications with the base unit 100 (S31). Receiving the
’Direct Inter-handset Communications Transition Request message
and the attached information via the base unit 100 (S32), the
direct inter-handset communications transition controller 275
of the handset 270 receives the channels used by the local handset
for communications withthebaseunit 100. Incase the reception
is successful, the direct inter-handset communications
transition controller 275 transmits a Direct Inter-handset
Communications Transition Accepted message to the handset 260
viathebaseunit 100 (833, S34) to establishdirect inter-handset
communications. In case the reception is unsuccessfui, the
direct inter-handset communications transition controller 275
transmits a Direct Inter-handset Communications Transition
Rejected message (S35, S36) and maintains inter-handset
communications via the base unit without establishing direct
iﬁter—handset communications.

As mentioned hereinabove, according to this embodiment,
the base unit 100 comprises: a radio section 101 for performing

radio communications; and a controller 103 for controlling the
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components as well as communicating to the local handset 260
the channels used by the distant handset as channels used by
the distant handset 270 Aand the base unit 100 communicated from
the distant handset 270. The local handset 260 comprises: a
radio section 261 for performing radio communications; a base
unit communications controller 263 for performing radio
communications with the base unit 100; a direct inter-handset
communications controller 264 for performing direct radio
communications Dbetween handsets; a direct inter-handset
communications transition controller 265 for making control to
establish direct inter-handset communications while
maintaining communications with the base unit 100, determining
whether to release or maintain communications with the base unit
100dependingon the successor failureof establishment of direct
inter-handset communications, requesting the base unit 100 to
communicate the channels used by the distant handset 270, and
checking whether the channels transmitted from the distant
handset 270 to the base unit 100 can be received in the channels
used by the distant handset at a transition to direct
inter-handset communications; and a basic controller 266 for
controlling the components of the local handset. As a result,
the local handset 260 checks whether the channels transmitted
from the distant handset 270 to the base unit 100 can be received
at a transition to direct inter-handset communications. Thus

it is possible to check, before establishment of direct
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inter-handset communications, whether direct inter-handset
communications between the local handset 260 and the distant
handset 270 is allowed.

The base unit 100 comprises: a radio section 101 for
performing radio communications; and a controller 103 for
controlling the components as well as communicating to the
distant handset 270 the channels used by the local handset as
channels used by the local handset 260 and the base unit 100
communicated from the local handset 260. The local handset 260
comprises: a radio section 261 for performing radio
communications; a base unit communications controller 263 for
performing radio communications with the base unit 100; a direct
inter-handset communications controller 264 for performing
direct radio communications between handsets; a direct
inter-handset communications transition controller 265 for
making control toestablishdirect inter-handset communications
while maintaining communications with the base unit 100,
determining whether to release or maintain communications with
the base unit 100 depending on the success or failure of
establishment of direct inter-~handset communications, and
requesting the base unit 100 to communicate the channels used
by the local handset requested; and a basic controller 266 for
controlling the components of the local handset. The distant
handset 270 comprises: a radio section 271 for performing radio

communications; a base unit communications controller 273 for
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performing radio communications with the base unit 100; a direct
inter-handset communications controller 274 for performing
direct radio communications between handsets; a direct
inter-handset communications transition controller 275 for
making control toestablishdirect inter~handset communications
while maintaining communications with the base unit 100,
determining whether to release or maintain communications with
thebaseunit dependingonthe successor failureof establishment
of direct inter-handset communications, and checking whether
the channels transmitted from the distant handset to the base
unit 100 can be received at a transition to direct inter-handset
communications; and a basic controller 276 for controlling the
components of the distant handset. As a result, the distant
handset 270 checks whether the channels transmitted from the
local handset 260 to the base unit 100 can be received at a
transition to direct inter-handset communications. Thus it is
possible to check, before establishment of direct inter-handset
communications, whether direct inter-handset communications
between the local handset 260 and the distant handset 270 is

allowed.

(Embodiment 4)
Fig. 9 1s a block diagram showing digital radio
communications apparatus according to Embodiment 4 of the

invention.
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In Fig. 9, a numeral 111 designates a radio section for
performing radio communicationswithhandsets 280, 290mentioned
later, 112 an antenna, and 113 a controller for controlling the
components of a base unit as well as communicating the channels
used for communications with a distant handset in response to
an inquiry from a local handset. The components 111 through
113 constitute a base unit 110. A numeral 280 designates a
handéet, 281 a radio section for communicating with the base
unit1lOoranotherhandset290(mentionedlater),282anantenna,
283 a base unit communications controller for establishing and
releasing communications with the base unit 110, 284 a direct
inter-handset communications controller for establishing and
releasing direct inter-handset communications, 285 a direct
inter-handset communications transition controller for
performing the same operation as that of Embodiments 1, 2,
requesting the base unit 110 to communicate the channels uéed
by the distant handset and the base unit 110, and checking whether
the channels transmitted from the distant handset to the base
unit 110 can be received, and 286 a basic controller for
controlling the components of the handset. The components 281
through 286 constitute the handset 280 of the digital radio
communications apparatus. A numeral 290 designates a handset,
291 a radio section for communicating with the base unit 110
or another handset 280, 292 an antenna, 293 a base unit

communications controller for establishing and releasing
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communicationswiththebaseunit 110, 294 adirect inter-handset
communications controller for establishingandreleasingdirect
inter-handset communications, 295 a direct inter-handset
communications transition controller for making control to
establish direct inter-handset communications while
maintaining communications with the base unit 110, and 296 a
basic controller for controlling the components of the handset.
The components 291 through 296 constitute the handset 290 of
the digital radio communications apparatus.
Anoperationofthedigital radiocommunications apparatus
thus configured is described below referring to Fig. 10. Fig.
10 is a sequence diagram showing an operation of the digital
radio communications apparatus of Fig. 9. |

In Fig. 10, in case a transition to direct inter-handset

‘communications is activated by the handset 280, the basic

controller 286 of the handset 280 activates the direct
inter-handset communications transition controller 285. The
direct inter-handset communications transition controller
transmits to the base unit 110 a message to indquire about the
channels used by the base unit 110 and the handset 290 (S41).
Receiving the Use Channel Inquiry message, the controller 113
of the base unit 110 transmits the information on the channels
used by the base unit 110 and the handset 290 to the handsef
280 (S42). Receivingthe information, the direct inter-handset

communications transitioncontroller 285receives, viathebasic
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controller 285 and the radio section 281, the channels used by
the handset 290 for communications with the base unit 110. In
case the reception is successful, or presence a radio wave of
some strength 1is confirmed, the direct inter-handset
communications transitioncontroller 285determines thataradio
wave from the handset 290 can be received and transmits a Direct
Inter-handset Communications Transition Request message to the
handset 290 via the base unit 110 (S43, S44), and subsequently
performs the same operation as that in Embodiment 1 to establish
direct inter-handset communications. Incase the channelsused
by the handset 290 for transmission to the base unit 110 cannot
be received, the handset 290 does not transmit a Direct
Inter-handset Communications Transition Request message nor
activates direct inter-handset communications.

As mentioned hereinabove, this embodiment provides
digital radio communications apparatus comprising: a base unit
110 and handsets 280, 290 communicable with the base unit 110;
characterized in that the handset comprises: a radio section
281 for performing radio communications; a base unit
communications controller 283 for performing radio
communications with the base unit 110; a direct inter-handset
communications controller 284 for performing direct radio
communications between handsets; a direct inter-handset
communications transition controller 285 for making control to

establish direct inter-handset communications while
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maintaining communications with the base unit 110, determining
whether to release or maintain communications with the base unit
110 dependingon the success or failureof establishment of direct
inter-handset communications, requesting the base unit 110 to
communicate the channels used by a distant handset 290 and the
base unit 110, and checking whether the channels transmitted
from the distant handset 290 to the base unit 110 can be received
in the requested channels used; and a basic controller 286 for
controlling the components of the handset 281; that the base
unit 110 comprises: a radio section 111 for performing radio
communications; and a controller 113 for controlling the
components of the base unit 110 as well as communicating the
channels used for communications with a distant handset in
response to an inquiry from the local handset; and that the direct
inter-handset communications transition controller 285 checks
whether the channels transmitted from the distant handset 290
to the base unit 110 can be received at a transition to direct
inter-handset communications. Thus it is possible to check
whether the channels transmitted from the distant handset 290
to the base unit 110 (channels communicated by the base unit
110) can be received by the local handset 280 at a transition
to direct inter-handset communications.. Thus it is possible
to check, before establishment of direct inter-handset
communications, whether direct inter-handset communications

between the local handset 280 and the distant handset 290 is
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allowed.

(Embodiment 5)

Fig. 11 is a block diagram showing digital radio
communications apparatus according to Embodiment 5 of the
invéntion.

InFig. 11, abaseunit 100, a radio section 101, an antenna
102, and a controller 103 are same as those in Fig. 23 so that
they are assigned the same signs and numerals and the
corresponding description isomitted. Anumeral 220 designates
a handset, 221 a radio section for performing radio
communications with the base unit 100 or another handset 230
mentioned later, 222 an antenna, 223 a base unit communications
controller, 224 a direct inter-handset communications
controller, 225 an attribute information storage section for
storing a communications type provided by a local handset, 226
anattribute information transmitting section for communicating
to a distant handset the communications type provided by the
local handset and receiving the communications type provided
by the distant handset, 227 a communications means determination
section for determining whether to maintain communications via
the base unit or activate direct inter-handset communications
based on the attribute information of the local handset and the
attribute information of the distant handset, and 228 a basic

controller for controlling the components of the handset. The
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components 221 through 228 constitute the handset 220 of the
digital radio communications apparatus. A numeral 230
designates a handset, 231 a radio section for communicating with
the base unit 100 or another handset 220 (mentioned later), 232
an antenna, 233 a base unit communications controller, 234 a
direct inter-handset communications controller, 235 an
attribute information storage section for storing a
communications type providedbya local handset, 236 anattribute
information transmitting section for communicating to a distant
handset the communications type provided by the local handset
and receiving the communications type provided by the distant
handset, 237 a communications means determination section for
determining whether to maintain communications or activate
direct inter-handset communications based on the attribute
information of the local handset and the attribute information
of thedistant handset, and238 abasiccontroller forcontrolling
the components of the handset. The components 231 through 238
constitute the handset 230 of the digital radio communications
apparatus.

Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Figs. 12 and
13. Fig. 12 is a data diagram showing attribute information.
Fig. 13 is a sequence diagram showing an operation of the digital
radio communications apparatus of Fig. 11.

The attribute information storage sections 225 and 235
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of the handsets 220 and 230 store the attribute information of
the local handset shown in Fig. 12. The attribute information
type “Transmission capability” indicates a supported type of
communications such as voice and data communications. The type
“Number of simultaneouslyavailable slots” indicates themaximum
number of slots simultaneously available to a single
communications practice. The type “Direct inter-handset
communications” indicates whether direct inter-handset
communications can be activated. The type “High-layer .
capability” indicates acommunications servicetypeofahandset,
such as a camera function, a monitor function, a serial
communications function and a wireless LAN function.

Fig. 13 shows an exemplary sequence where the handsets
220 and 230 having the attribute information shown in Fig. 12
make a transition from inter-handset communications via thebase
unit 100 to direct inter-handset communications.

In Fig. 13, the basic controller 228 of the handset 220
transmits a Call Request message to the base unit 100 via the
radio section 221 and the antenna 222 (S1). The Call Request
message contains specificationof the handset asadistantparty.
Receiving the Call Request message, the base unit 100 transmits
an Incoming Call message to the handset 210 specifiedas adistant
party in the Call Request message (S2). Receiving the Incoming
Call message via the antenna 232 and the radio section 231, the

basic controller 238 of the handset 230 transmits an Incoming
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Call Response message to the base unit 100 via the radio section
231 and the antenna 232 to start communications with the base
unit 100 (S3). The base unit 100 which received the Incoming
Call Response message and established communications with the
handset 230 transmits a Call Response message to the handset
220 indicating that communications with the distant handset 230
havebeenestablished (S4). ReceivingtheCall Responsemessade,
the basic controller 228 of the handset 220 fetches the attribute
information of the local handset from the attribute information
storage section 228 and transmits the attribute information of
the local handset as an Inter-handset InformationNoticemessage
viatheattribute informationtransmittingsection226, theradio
section 221 and the antenna 222 (S5). This message contains
a service type requested by the user, such as voice and data.
Receiving the Inter-handset Information Notice message via the
radio section 231 and the antenna 232, the basic controller 238
of thehandset 230 transmits the Inter-handset InformationNotice
message tcg the attribute information transmitting section 236.
Receiving the Inter-handset Information Notice message, the
attribute information transmitting section 236 fetches the
attribute information of the handset 220 and service type
requested by the user from the Inter-handset Information Notice
message andtransmits the informationtothe communicationsmeans
determination section 237. The communications means

determination section 237 fetches the attribute information of
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the local handset from the attribute information storage section
235 which stores the attribute information of the local hand;et
and compares the attribute information with that of the handset
220. The communications means determination section 237 then
determines an available communications type based on the
comparison and the requested service type. In case the
communications means determination section 237 has determined
that direct inter-handset communications are appropriate, it
activates the direct inter-handset communications controller
234 and transmits a Direct Inter-handset Communications
Transition Request message (S6). The communications means
determination section 237 subsequently performs the same
processingas therelatedart (S1throughS1l) toestablishdirect
inter-handset communications between the handset 220 and the
handset 230 (S12). The steps S7 through S11 correspond to the
steps S105 through S109 in Fig. 23. The step S12 corresponds
to the steps S110 through S116 in Fig. 23.

As mentioned hereinabove, according to this embodiment,
the handset 220 comprises: a radio section 221 for performing
radio communications; abase unit communications controller 223
for performing radio communications with the base unit 100; a
direct inter-handset communications controller 224 for
performing direct radio communications between handsets; an
attribute information storage section 225 for storing a

communications type provided by the local handset; an attribute
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information transmitting section 226 for communicating the
communications type provided by the local handset to the distant
handset as well as receiving the communications type provided
by the distant handset; a communications means determination
section 227 for determining whether to maintain inter-handset
commﬁnications via the base unit 100 or activate direct
inter-handset communications based onthe attribute information
of the local handset and the attribute information of the distant
handset; and a basic controller 228 for controlling the
components of the handset; characterized in that the
communications means determination section 227 recognizes a
communication type supported by the handsets and determines
whether to make a transition to direct inter-handset
communications ormaintain inter-handset communications via the
base unit 100 based on the recognized communications type. Thus
the communications means determination section 227 is used to
recognize a communications type supported by the handsets. It
is thus possible to determine whether to make a transition to
direct inter-handset communications or maintain inter-handset
communications via thebaseunit 100bywayof a function specific
to a handset, without using a special function of the base unit
100. Incaseapluralityof communications types are available,
it is also possible to select and provide an optimum

communications type.
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(Embodiment 6)

Fig. 14 is a block diagram showing digital radio
communications apparatus according to Embodiment 6 of the
invention.

In FPig. 14, a numeral 110 designates a base unit, 111 a
radio section for performing radio communications with handsets
240, 250 mentioned later, 112 an antenna, and 113 a controller
for controlling the components of the base unit 110 as well as
transmitting attribute information received from one handset
to another handset while engaged ininter-handset communications
via thebaseunit 110. The components 111 through 113 constitute
the base unit 110 of the digital radio communications apparatus.
A numeral 240 designates a handset, 241 a radio section for
communicating with the base unit 110 or another handset 250,
242 an antenna, 243 a base unit communications controller, 244
a direct inter-handset communications controller, 245 an
attribute information storage section for storing a
communications typeprovidedbya local handset, 246 anattribute
information transmitting section for communicating to a distant
handset the communications type prov}ided by the local handset
and receiving the communications type provided by the distant
handset, 247 a communications means determination section for
determiningwhether tomaintain communications via thebaseunit
110 or activate direct inter-handset communications based on

the attribute information of the local handset and the attribute
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information of the distant handset, and 248 a basic controller
for controlling the components of the handset as well as making
control to transmit the attribute information of the local
handset when transmitting a call request for an incoming call
response. The components 241 through 248 constitute the handset
240 of the digital radio communications apparatus. A numeral
250 designates a handset, 251 a radio section for communicating
with the base unit 110 or another handset 240, 252 an antenna,
253 a base unit communications controller, 254 a direct
inter-handset communications controller, 255 an attribute
information storage section for storing a communications type
provided by ailocal handset, 256 an attribute information
transmitting section for communicating to a distant handset the
communications type provided by the local handset and receiving
the communications type provided by the distant handset, 257
a communications means determination section for determining
whether to maintain communications via the base unit 110 or
activate direct inter-handset communications based on the
attribute information of the local handset and the attribute
information of the distant handset, and 248 a basic controller
for controlling the components of the handset as well as making
control to transmit the attribute information of the local
handset when transmitting a call request for an incoming call
response. The components 251 through258 constitute the handset

250 of the digital radio communications apparatus.
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Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Fig. 15. Fig.
15 is a sequence diagram showing an operation of the digital
radio communications apparatus of Fig. 14.

In Fig. 15, in case the handset 240 calls all the handsets
or some of the handsets as a distant party, the handset 240
transmits a Call Request message to the base unit 110 containing
the information on the specification of all the handsets or some
of the handsets as an object of calling (S21). Receiving the
a Call Request message, the base unit 100 broadcasts an incoming
callbasedonarelatedart technology (S22). Incase thehandset
250 is an object of broadcasting, the handset 250 which has
received the broadcasting receives an incoming call. In case
the user of the handset 250 has answered the incoming call, the
basic controller 258 of the handset 250 fetches a communications
type supported by a local handset from the attribute information
storage section 255 and transmits a Call Request message
containing the communications type as information element to
the base unit 110 (S23). Meanwhile, the base unit 110 makes
a calling notice to the handset 240 (S24). Receiving the Call
Request message via the antenna 112 and the radio section 111,
the controller 113 of the base unit 110 transmits to the handset
240 a Connection Notice message containing the information
element in the Call Request message to notify that the incoming

call is answered (S25). The controller 113 of the base unit
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110 also transmits to the handset 250 a Connection Notice message
in response to the Call Request message (S26). Receiving the
Connection Notice message, the basic controller 258 of the
handset 250 transmits the Connection Notice message to the
attribute information transmitting section 256. Receiving the
Connection Notice message, the attribute information
transmitting section 256 fetches the attribute information of
the handset 240 from the Connection Notice message and transmits
the attribute information to the communications means
determination section 257. The communications means
determination section 257 fetches the attribute information of
the local handset fromthe attribute information storage section
255 which stores the attribute information of the local handset,
compares the attribute information with the attribute
information of the handset 240, and determines an available
communications type. In case the communications means
determination section 257 has determined that direct
inter-handset communications are appropriate, it activates the

direct inter-handset communications controller 254 and

. transmits a Direct Inter-handset Communications Transition

Request message, same as Embodiment 5 (S6). The communications
means determination section 257 subsequently performs the same
processing as the related art (S105 through S109) to establish
direct inter-handset communications between the handset 240 and

the handset 250 (S110 through S$S116).
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The following procedure can also be used to establish
direct inter-handset communications:

Instead of the Direct Inter-handset Communications
TransitionRequestmessage, aRelease Requestmessage containing
an information element to indicate the Direct Inter-handset
Communications Transition Request message is transmitted from
the handset 240 to thebaseunit 110 (S27). ReceivingtheRelease
Requestmessage, thecontroller113of thebaseunit 110 transmits
to the handset 250 the Release Request message containing the
information element transmitted from the handset 240 (S28).
Receiving the Release Request message, the basic controller 258
of thehandset 250 transmits tothebaseunit 110 aReleaseResponse
message containinganinformationelement to indicate acceptance
of a transition to direct inter-handset communications in
response to the information element to indicate a Direct
Inter-handset Communications Transition Request contained in
the Release Request message (S29). Receiving the Release
Response message, the controller 113 of the base unit 110
transmits the Release Response message to the handset 240
including the information element transmitted from the handset
250 (S30). Receiving the Release Response message, the basic
controller 248 of the handset 240 releases the radio connection
with the base unit 110 based on the Release Response message
as well as checks the information element to indicate acceptance

of a transition to direct inter-handset communications in the
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Release Response message and activates establishment of direct
inter-handset communications (S31).

As mentioned hereinabove, according to this embodiment,
the handset 240 comprises: a radio section 241 for performing
radio communications; abase unit communications controller 243
for performing radio communications with the base unit 110; a
direct inter-handset communications controller 244 for
performing direct radio communications between handsets; an
attribute information storage section 245 for storing a
communications type provided by a local handset; an attribute
information transmitting section 246 for communicating the
communications type provided by a local handset to a distant
handset 250 as well as receiving a communications type provided
by the distant handset 250; a communications means determination
section 247 for determining whether to maintain communications
via the base unit 100 or activate direct inter-handset
communications based on the attribute information of the local
handset 240 and the attribute information of the distant handset
250; and a basic controller 248 for controlling the components
of the handset as well asmaking control to transmit the attribute
information of the local handset 240 when transmitting a call
request for an incoming call response. The base unit 110
comprises: a radio section 111 for performing radio
communications with handsets; and a controller 113 for

controlling the components of the base unit 110 as well as
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transmitting attribute information received from one handset
during inter-handset communications via thebase unit to another
handset; characterized in that the communications means
determination section 247 activates anavailable communications
type based on the attribute information of the handset
transmitted from the controller 113. As aresult, the attribute
information received from one handset during inter-handset
communications via the base unit 110 is transmitted to another
handset. It is thus possible to determine, based on the
communications type information contained in the attribute
information, whether tomakeatransitiontodirect inter-handset
communications ormaintain inter-handset communicationsvia the
base unit 110, by way of a function specific to the handsets
240, 250, without using a special function of the base unit 110.
The communications means determination section 247 can activate
an available communications type based on the attribute
information of the handset which has answered an incoming call.
In case a plurality of communications types are available, it
is also possible to select and provide an optimum communications

type.

(Embodiment 7)
Fig; 16 is a block diagram showing digital radio
communications apparatus according to Embodiment 7 of the

invention.
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In Fig. 16, a numeral 120 designates a base unit, 121 a
radio section for performing radio communications with handsets
260, 270 mentioned later, 122 an antenna, and 123 a controller
for controlling the components of the base unit 120 as well as
transmitting in the content of broadcasting the attribute
information contained in a Call Request from a handset. The
components 121 through 123 constitute the base unit 120 of the
digital radio communications apparatus. A numeral 260
designates a handset, 261 a radio section for communicating with
the base unit 120 or another handset 270, 262 an antenna, 263
abaseunit communications controller, 264 adirect inter~handset
communications controller, 265anattribute information storage
section for storing a communications type provided by a local
handset, 266 an attribute information transmitting section for
communicating to a distant handset the communications type
provided by the local handset and receiving the communications
type provided by the distant handset, 267 a communications means
determination section for determining whether to maintain
communications via the base unit 120 or activate direct
inter-handset communications basedonthe attribute information
of the local handset and the attribute information of the distant
handset, and 268 a basic controller for controlling the
components of the handset as well as making control to transmit
a Call Request Message containing the communications type

specified at call origination. The components 261 through 268
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constitute the handset 260 of the digital radio communications
apparatus. A numeral 270 designates a handset, 271 a radio
section for communicating with the base unit 120 or another
handset 260, 272 an antenna, 273 a base unit communications
controller, 274 a direct inter-handset communications
controller, 275 an attribute information storage section for
storing a communications type provided by a local handset, 276
anattribute information transmitting section for communicating
to a distant handset the communications type provided by the
local handset and receiving the communications type provided
bythedistanthandset,277acmmmunicationsmeansdetermination
section for determining whether to maintain communications via
thebaseunit 120 oractivatedirect inter-handset communications
based on the attribute information of the local handset and the
attribute information of the distant handset, and 278 a basic.
controller for controlling the components of the handset as well
as making control to transmit a Call Request Message containing
the communications type specified at call origination. The
components 271 through 278 constitute the handset 270 of the
digital radio communications apparatus.
Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Figs. 17 and
18. Fig. 17 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 16. Fig. 18 is

a data diagram showing communications type information.
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In Fig. 17, in case the handset 260 calls handsets with
a communications type specified from the calling handset 260,
the basic controller 268 of the handset 260 fetches the attribute
information of the local handset from the attribute information
storagesection265znuideterminesanappropriatecommunications
type based on the attribute information, then transmits a Call
Request message containing the communications type as an
information element to the base unit 120 (S41). An example of
the communications type information element is shown in Fig.
18. Receiving the Call Request message via the antenna 122 and
the radio section 121, the controller 123 of the base unit 120
transmits a broadcasting notice to notify an incoming call as
well as the communications type specified by the handset 260
as a broadcasting notice (S42, S43). After the broadcasting
notice, the controller 123 makes a call notice to the handset
260 (S44). Receiving both broadcasting notices, the basic
controller 278 of the handset 270 checks that the local handset
is an object of call termination and fetches the communications
type specified by the handset 260 from the broadcasting notice.
The basic controller 278 of the handset 270 also fetches the
attribute information of the local handset and compares the
attribute information with the communications type. The basic
controller 278 determines that an incoming call may terminate
at the local handset in case the attribute information of the

local handset matches the communications type and lets the
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incoming call terminate. In case the user of the handset 270
has answered the incoming call, ’ﬁhe basic controller 278 of the
handset 270 transmits a Call Request message to the base unit
120 (S45). Receiving the Call Request message, the controller
123 of the base unit 120 transmits a Connection Notice message
to the handset 260 to notify that the incoming call is answered
(S46) . The Connection Notice message is transmitted to the
handset 270 also (S47). Receivingthe ConnectionNoticemessage,
the basic controller 268 of the handset 260 determines that the
incoming call has been answered by a handset conforming to the
specified communications type and transmits a communications
activation request containing the communications type to the
communications means determination section 267. Receiving the
communications activation request, the communications means
determination section 267 activates communications in
accordance with the specified communications type. In case
direct inter-handset communications are designated in the
specified communications type, the communications means
determination section 267 performs the same processing as that
of Embodiment 2 (S48 through 851) to activate direct
inter-handset communications (S52).

Fig. 19 is a sequence diagram showing an operation of the
digital radio communications apparatus of Fig. 16. In this
embodiment, the sequence shown in Fig. 19 may be used to release

communications via the base unit 120 from the called handset
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270 and activate direct inter-handset communications. The
steps S61 through S66 correspond to the steps S41 through S46
in Fig. 7 so that the corresponding description is omitted. In
case base unit is designated in the specified communications
type, the basic controller 278 of the handset 270 receives a
connection notice (S67) and transmits to the base unit 120 a
Release Request message containing the information element.
indicating a direct inter-handset communications transition
request (S68). Receiving the Release Request message, the
controller 123 of the base unit 120 transmits to the handset
260 the Release Request message containing the information
element transmitted from the handset 270 (S69). Receiving the
ReleaseRequestmessaée,thebasiccontroller268<xEthehandset
260 transmits to the base unit 120 a Release Response message
containing an information element to indicate acceptance to a
transition to direct inter-handset communications in response
to the information element to indicate a direct inter-handset
communications transition request contained in the Release
Request message (S70) . Receiving the Release Request message,
the cont?oller 123 of the base unit 120 transmits to the handset
270 the Release Response message containing the information
element traﬂsmitted.fronlthe'handset 260 (S71). Receiving the
Release Responsemessage, thebasiccontroller 278 of thehandset
270 releases the radio connection with the base unit 120 based

on the Release Response message as well as checks the information
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element to indicate acceptance of a transition to direct
inter-handset communications contained in the Release Response
message and activates a direct inter-handset communications
controller 274 to start transmitting control channel data via
the radio section 271 and the antenna 272 (S72). Meanwhile,
the controller 265 of the handset 260, releasing communications
with the base unit 120, activates a direct inter-handset
communications controller 264 to start control channel scan by
using the antenna 262 and the radio section 261. Receiving
control channel data from the handset 270, the controller 265
checks the identifier and transmits a communications channel
establishment request to the handset 270 (S73) to establish a
communications channel (S74). The handset 270 then transmits
a Call Request message to the handset 260 (S75). Receiving the
Call Request message, the handset 260 transmits a Call Accepted
message to the handset 270 (S76). 1Inthis example, a transition
is made from communications via the base unit 120 to direct
inter-handset communications, so that an Incoming Call Response
message is automatically transmitted from the direct
inter-handset communications controller 264 to the handset 270
(877) to start direct inter-handset communications (S78).
As mentioned hereinabove, according to this embodiment,
the handset 260 comprises: a radio section 261 for performing
radio communications; a base unit communications controller 263

for performing radio communications with the base unit 120; a
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direct inter-handset communications controller 264 for
performing direct radio communications between handsets; an
attribute information storage section 265 for storing a
communications type providedbya local handset 260; anattribute
information transmitting section 266 for communicating the
communications typeprovidedby the local handset 260 toadistant
handset 270 as well as receiving a communications type provided
by the distant handset 270; a communications means determination
section 267 for determining whether to maintain communications
via the base unit 120 or activate direct inter-handset
communications based on the attribute information of the local
handset 260 and the attribute information of the distant handset
270; and a basic cpntroller 268 for controlling the components
of thehandset aswell asmaking control to transmit aCall Request
message containing the communications type specified at call
origination. The base unit 120 comprises: a radio section 121
for performing radio communications with handsets; and a
controller 123 for controlling the components of the base unit
120 as well as transmitting in the content of broadcasting the
communications type contained in the call request fromahandset;
characterized in that the communications means determination
section 267 activates communications according to the
communications type transmitted in the broadcastingnotice. As
a result, the base unit 120 transmits in the content of

broadcasting the communications type contained in the call
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request from a handset so that the calling handset 260 will
communicate the communications type to all the distant headsets
270. It is thus possible to determine whether to make a
transition to direct inter-handset communications or maintain
inter-handset communications via the base unit 120, by way of
a function specific to the handsets 260, 270, without using a
special function of the base unit 120. It is possible to select
adistant handset conformingtothe communications typerequested
bythecallinghandset 260. Incaseapluralityof communications
types are available to communicate with the distant party, it
isalsopossibletoselectandprovideancptimumcommunications
type.

The communications means determination section 277, in
case the local handset is a called handset 270, releases
inter-handset communications via the base unit 120 as well as
activates direct inter-handset communications. Thus, the base
unit 120 transmits in the content of broadcasting the
communications type contained in the call request from the
handset 260 so that the calling handset 260 will communicate
the communications type to all the distant headsets. Further,
base unit is activated when the called handset 270 releases
inter-handset communications via the 120. It is thus possible
to determine whether tomake a transitiontodirect inter-handset
communications ormaintain inter-handset communications via the

base unit 120, by way of a function specific to the handsets
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260, 270, without using a special function of the base unit 120.
It is possible to activate direct inter-handset communications
from the called handset 270. In case a plurality of
communications types are available to communicate with the
distantparty, itisalsopossibletoselect andprovidean optimum

communications type.

(Embodiment 8)

Fig. 20 is a block diagram showing digital radio
communications apparatus according to Embodiment 8 of the
invention.

In Fig. 20, a numeral 130 designates a base unit, 131 a
radio section for performing radio communications with handsets
280, 290 mentioned later, 132 an antenna, and 133 a controller
for controlling the components of the base unit 120 as well as
transmitting in the content of broadcasting the attribute
information contained in a Call Request from a handset. The
components 131 through 133 constitute the base unit 130 of the
digital radio communications apparatus. A numeral 280
designates a handset, 281 a radio section for communicating with
the base unit 130 or another handset 290, 282 an antenna, 283
abaseunit communications controller, 284adirect inter-handset
communications controller, 285anattribute information storage
section for storing a communications type provided by a local

handset, 286 an attribute information transmitting section for
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communicating to a distant handset the communications type
provided by the local handset and receiving the communications
type provided by the distant handset, 287 a communications means
determination section for performing the same operation as that
of Embodiment 1 as well as determining whether an incoming call
may terminate, and 288 a basic controller for controlling the
components of the handset as well as making control to transmit
the attribute information of the local handset at transmission
of a call request from the calling party. The components 281
through 288 constitute the handset 280 of the digital radio
communications apparatus. A numeral 290 designates a handset,
291 a radio section for communicating with the base unit 130
or another handset 280, 292 an antenna, 293 a base unit
communications controller, 294 a direct inter-handset
communications controller, 295 anattribute information storage
section for storing a communications type provided by a local
handset, 296 an attribute information transmitting section for
communicating to a distant handset the communications type
provided by the local handset and receiving the communications
type provided by the distant handset, 297 a communications means
determination section for performing the same operation as that
of Embodiment 1 as well as determining whether an incoming call
may terminate, and 298 a basic controller for controlling the
components of the handset as well as making control to transmit

the attribute information of the local handset at transmission
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of a call request from the calling party. The components 291
through 298 constitute the handset 290 of the digital radio
communications apparatus.

Anoperationof thedigital radio communications apparatus
thus configured is described below referring to Fig. 21. Fig.
21 is a sequence diagram showing an operation of the digital
radio communications apparatus of Fig. 20.

In Fig. 21, in case a handset conforming to the attribute
information of the calling handset 280 is to be called, thebasic
controller 288 of the handset 280 fetches the attribute
information of the local handset from the attribute information
storage section 285 and transmits a Call Request message
containing the communications type as an information element
to the base unit 130 (S81). Receiving the Call Request message
via the antenna 132 and the radio section 131, the controller
133 of thebase unit 130 transmits abroadcastingnotice tonotify
an incoming call as well as the attribute information of the
handset 280 as a broadcastingnotice (S82, S83). Receilving both
broadcasting notices, the basic controller 298 of the handset
290 checks that the local handset is an object of call termination
and transmits a broadcasting notice containing the attribute
information of the handset 280 to the attribute information
transmitting section 296. The attribute information
transmitting section 296 fetches the attribute information of

the handset 280 from the broadcasting notice and transmits the
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attribute information to the communicationsmeans determination
section 297. Receiving the attribute information, the
communications means determination section 297 fetches the
attribute information of the local handset from the attribute
information storage section 295 and compares the attribute
information with the attribute information of the handset 280.
The basic controller 278 determines that an incoming call may
terminate at the local handset in case the attribute information
of the local handset matches the attribute information of the
handset 280 and transmits an incoming call request to the basic
controller. Receiving the incoming call request, the basic
controller starts call termination. The basic controller
subsequently performs the same operation as that of Embodiment
2. The steps S84, S85, and $86 through S92 in Fig. 21 correspond
to the steps S24, 523, and S25 through S31 in Fig. 5.

As mentioned hereinabove, according to this embodiment,
the handset 280 comprises: a radio section 281 for performing
radio communications; a base unit communications controller 283
for performing radio communications with the base unit 130; a
direct inter-handset communications controller 284 for
performing direct radio communications between handsets; an
attribute information storage section 285 for storing a
communications type provided by a local handset; an attribute
information transmitting section 286 for communicating the

communications type provided by the local handset to a distant
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handset 290 as well as receiving a communications type provided
by the distant handset; a communications means determination
section 287 for determining whether to maintain communications
via the base unit 130 or activate direct inter-handset
communications based on the attribute information of the local
handset and the attribute information of the distant handset
290; and a basic controller 288 for controlling the components
of the handset as well as making control to transmit the attribute
informationof the local handset at transmissionofacall request
from the calling party. The base unit 130 comprises: a radio
section 131 for performing radio communications with handsets;
and a controller 123 for controlling the components of the base
unit 130 as well as transmitting in the content of broadcasting
the attribute information contained in the call request from
a handset; characterized in that the communications means
determination section 297 activates communications according
to the communications type in the attribute information
transmitted in the broadcasting notice. As a result, the base
unit 130 transmits in the content of Dbroadcasting the
communications type contained in the call request from the
handset 280 so that the calling handset 280 will communicate
the communications type to all the distant headsets. The
communications means determination section 297 activates
communications according to the communications type in the

attribute information transmitted in the broadcasting notice.
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It is thus possible to determine whether to make a transition
to direct inter-handset communications or maintain
inter-handset communications via the base unit 130, by way of
a function specific to the handsets 280, 290, without using a
special function of the base unit 130. It is possible to select
a communications type in accordance with the attribute
information of the calling handset 280. In case a plurality
of communications types are available to communicate with the
distantparty,itisalsopossibletoselectandprovideanoptimum
communications type.

While Embodiments 1 through 8 of the invention have been
described, the configurations and operations of these
embodimentsmaybeimplementedincombinationwiththoseofother

embodiments.

Industrial Applicability

For the purpose of being capable of performing direct
inter-handset communications while maintaining inter-handset
communications via a base unit, smoothly making a transition
from inter-handset communications via a base unit to direct
inter-handset communications, and switching to inter-handset
communications via a base unit without releasing the
communications even in case direct inter-handset communications
cannot be established, a local handset includes a direct

inter-handset communications controller and a direct
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inter—-handset communications transition controller for making
control to establish direct inter-handset communications while
maintaining communications with a base unit as well as
transmitting control channels for direct inter-handset
communications in vacant slots in the receiving time zones for
communications with the base unit, while a distant handset
includes a direct inter-handset communications controller and
adirect inter-handset communications transitioncontroller for
scanning control channels for direct inter-handset
communications in the time zones other than the slots occupied

by communications with the base unit 100.
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CLATIMS

1. Digitalradiocommunicationsapparatuscomprising:
a base unit; a local handset communicable with said base unit;
and a distant handset communicable with said base unit,

wherein said local handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
makingcontroltoestablishdirectinter—handsetcommunications
while maintaining communications with a base unit as well as
transmitting control channels for direct inter-handset
communications in vacant slots in the receiving time zones for
communications with said base unit; and a basic controller for
controlling the components of the local handset; and

said distant handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
makingcontroltoestablishdirectinter—handsetcommunications
while maintaining communications with said base unit as well

as scanning control channels for direct inter-handset
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communications in the time zones other than the slots occupied
by communications with said base unit; and a basic controller

for controlling the components of the distant handset.

2. The digital radio coﬁmunications apparatus
according to claim 1, wherein said direct inter-handset
communications transition controller makes control toestablish
direct inter-handset communications while maintaining
communications with said base unit and scans control channels
for direct inter-handset communications in the time zones other
than the slots occupied by communications with said base unit
as well as determines whether to release or maintain

communications with said base unit depending on the success or

failure of establishment of direct inter-handset
communications.
3. Digitalradiocommunicationsapparatuscomprising:

a base unit; and a handset communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications .controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for

makingcontroltoestablishdirectinter—handsetcommunications
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while maintaining communications with said base unit as well
asdetermineswhethertoreleaseornmintaincommunicationswith
said base unit depending on the success or failure of
establishment of direct inter-handset communications; and a
basic controller for controlling the components of the handset,
and

said direct inter-handset communications transition
controller releases radio communications with said base unit
in case direct inter-handset communications has been
successfullyestablishedandn@intainscommunicationsviasaid
base unit in case direct inter-handset communications cannot

be established.

4, The digital radio communications apparatus
according to claim 3, wherein said direct inter-handset
communications transition controllermakes control toestablish
direct inter-handset communications while maintaining
communications with said base unit as well as transmits control
channels for direct inter-handset communications invacant slots
in the receiving time zones for communications with said base

unit.

5. Digitalradiocommunicationsapparatuscomprising:
a base unit; a local handset communicable with said base unit;

and a distant handset communicable with said base unit,
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whérein said base unit comprises: a radio section for
performing radio communications; and a controller for
controlling the components as well as communicating to the local
handset the channels used by the distant handset as channels
used by said distant handset and said base unit communicated
from said distant handset, and

said local handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
making control toestablishdirect inter-handset communications
while maintaining communications with said base unit,
determining whether to release or maintain communications with
said base unit depending on the success Or failure of
establishment of direct inter-handset communications,
requesting said base unit to communicate the channels used by
said distant handset, and checking whether the channels
transmitted from said distant handset to said base unit can be
received in the channels used by said distant handset at a
transition to direct inter-handset communications; and a basic

controller for controlling the components of the local handset.

6. Digital radio communications apparatus comprising:
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a base unit; a local handset communicable with said base unit;
and a distant handset communicable with said base unit,

wherein said base unit comprises: a radio section for
performing radio communications; and a controller for
controllingthecomponentsaswellascommunicatingtothelocal
handset the channels used by the distant handset as channels
used by said distant handset and said base unit communicated
from said distant handset, and

said local handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
makingcontroltoestablishdirectinter—handsetcommunications
while maintaining communications with said Dbase unit,
determining whether to release or maintain communications with
said base unit depending on the success or failure of
establishment of direct inter-handset communications, and
communicatingthechannelsusedbysaidlocalhandsetrequested;
and a basic controller for controlling the components of the
local handset, and

said distant handset comprises: a radio section for
performing radio communications; a base unit communications

controller for performing radio communications with said base
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unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
making control to establishdirect inter-handset communications
while maintaining communications with said base unit,
determining whether to release or maintain communications with
said base unit depending on the success or failure of
establishment of direct inter-handset communications, and
checking whether the channels transmitted from the distant
handset to the base unit can be received at a transition to direct
inter-handset communications; and a basic controller for

controlling the components of the distant handset.

7. Digital radio communications apparatus comprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; a
direct inter-handset communications transition controller for
making control to establishdirect inter-handset communications
while maintaining communications with said base unit,
determining whether to release or maintain communications with

said base unit depending on the success or failure of
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establishment of direct inter-handset communications,
requesting said base unit to communicate the channels used by
a distant handset and said base unit, and checking whether the
channels transmitted from the distant handset to said base unit
can be received in said requested channels used; and a basic
controller 286 for controlling the components of the handset,

said base unit comprises: a radio section for performing
radio communications; and a controller for controlling the
components of saidbaseunitaswell as cqmmunicating the channels
used for communications with a distant handset in response to
an inquiry from said local handset, and

said direct inter-handset communications transition
controller checks whether the channels transmitted from the
distant handset to said base unit canbe received at a transition

to direct inter-handset communications.

8. Digital radiocommunications apparatus comprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; an
attribute information storage section for storing a

communications type provided by the local handset; an attribute
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information transmitting section for communicating the
communicationstypeprovidedbythelocalhandsettothedistant
handset as well as receiving the communications type provided
by the distant handset; a communications means determination
section for determining whether to maintain inter-handset
communications via said base unit or activate direct
inter—handsetcommunicationsbasedontheattributeinformation
ofthelocalhandsetandtheattributeinformationofthedistant
handset; and a basic controller for controlling the components
of the handset, and

said communications means determination section
recognizes a communication type supported by the handsets and
determinesmmether1xnmakezatransitionix)directinter—handset
communications or maintain inter-handset communications via

said base unit based on said recognized communications type.

9. Digitalradiocommunicationsapparatuscomprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
perforning direct radio communications between handsets; an
attribute information storage section for storing a

communications type provided by a local handset; an attribute
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information transmitting section for communicating the
communications type provided by a local handset to a distant
handset as well as receiving a communications type provided by
the distant handset; a communications means determination
section.for‘determining\Mhether'tOJnaintain.communications*via
said base unit or activate direct inter-handset communications
based on the attribute information of the local handset and the
attribute information of the distant handset; and a basic
controller for controlling the components of the handset as well
as making control to transmit the attribute information of the
local handset when transmitting a call request for an incoming
call response,

said base unit comprises: a radio section for performing
radio communications with said handsets; and a controller for
controlling the components of said base unit as well as
transmitting attribute information received from one handset
duringinter—handsetcommunicationsviasaidbaseunittoanother
handset, and

said communications means determination section
activatesanavailablecommunicationstypebasedontheattribute

information of the handset transmitted from said controller.

10. Digitalradiocommunicationsapparatuscomprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
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performing radio communications; a base unit communications
controller for performing radio communications with sald base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; an
attribute information storage section for storing a
communications type provided by a local handset; an attribute
information transmitting section for communicating the
communications type provided by the local handset to a distant
handset as well as receiving a communications type provided by
the distant handset; a communications means determination
section for determining whether to maintain communications via
said base unit or activate direct inter-handset communications
based on the attribute information of the local handset and the
attribute information of the distant handset; and a basic
controller for controlling the components of the handset as well
as making control to transmit a Call Request message containing
the communications type specified at call origination,

said base unit comprises: a radio section for performing
radio communications with handsets; and a controller for
controlling the components of the base unit as well as
transmitting in the content of broadcasting the communications
type contained in the call request from a handset, and

said communications means determination section
activates communications according to the communications type

transmitted in said broadcasting notice.
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11. Digital radio communications apparatus comprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
performing direct radio communications between handsets; an
attribute information storage section for storing a
communications type provided by a local handset; an attribute
information transmitting section for communicating the
communications type provided by the local handset to a distant
handset as well as receiving a communications type provided by
the distant handset; a communications means determination
section.for'determining‘Mhether'to]naintain.communications'via
said base unit or activate direct inter-handset cammﬁnications
based on the attribute information of the local handset and the
attribute information of the distant handset; and a basic
controller for controlling the components of the handset as well
as making control to transmit a Call Request message containing
the specified communications type at a call request;

said base unit comprises: a radio section for performing
radio communications with handsets; and a controller for
controlling the components of the base unit as well as

transmitting in the content of broadcasting the attribute
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information contained in the call request from a handset; and

said conununigations means determination section releases
inter-handset communications via said base unit and activates
direct inter-handset communications in case the local handset

is a called handset.

12. Digital radio communications apparatus comprising:
a base unit and handsets communicable with said base unit,

wherein said handset comprises: a radio section for
performing radio communications; a base unit communications
controller for performing radio communications with said base
unit; a direct inter-handset communications controller for
perfdrming direct radio communications between handsets; an
attribute information storage section for storing a
communications type provided by a local handset; an attribute
information transmitting section for communicating the
communications type provided by the local handset to a distant
handset as well as receiving a communications type provided by
the distant handset; a communications means determination
section for determining whether to maintain communications via
said base unit or activate direct inter-handset communications
based on the attribute information of the local handset and the
attribute information of the distant handset as well as
determining whether an incoming call may terminate; and a basic

controller for controlling the components of the handset as well
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as making control to transmit the attribute information of the
local handset at transmission of a call request in case the local
handset is a called handset;

said base unit comprises: a radio sectioh.forjperforming
radio communications with handsets; and a controller for
controlling the components of the base unit as well as
transmitting in the content of broadcasting the attribute
information contained in the call request from a handset; and

salid communications means determination section
activates communications according to the communications type

in said attribute information broadcast.
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