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FIG. 3

Cordless handset controller| _—9 6\ Base unit controller
Notification of Bluetooth device address: '
Upper bits indicate number provided for each
company. Lower bits indicate number individually
assigned by each company to request company ID
Notification of Bluetooth device address -
81/ Notification of Bluetooth
P device address
~ \
Controller recognizes pressing of S2
registering key by user, and informs
base unit of it through RF part.
Request for registration -
ey Request for PIN i
837 <« —
Controller recognizes pressing of S4
PIN key by user, and informs base
unit of it through RF part.
Request for PIN -
/ -~
S5 Notification of completion Coltate PIN from
L cordless handset
P of registration
A Completion of registering gﬁ
procedure
Request for Company 1D
. Request for Company ID-Version
< | i A\
Return of Company ID-Version 57
/ i —>
S8 Controller stores Company ID and
Version in memory in order to use them
for discrimination of cordless handset in
connecting with cordless handset.
Completion of registration of
Company ID
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FIG. 4

Cordless handset controller| ——9

Controller recognizes pressing of
registering ke by user, and informs
base unit of it through RF part.

6\ Base unit controller

Request for line

T connection
S Recagnition of line connection 512
D Completion of request for line connection S13
Controller determines whether or not
Company ID of cordless handset
: obtained in registration is specific ID.
[ When Company ID of cordless handset i is not specmc D | 514
P Request for communication channel connection /
N Recognition of communication Controller opens
channel connection line.
31§ Communication in Bluetooth data format and -
64 kbps of PCM
1 { 1 |
When Company ID of cordless handset is specific ID: option 1 316
P Re'quest for communication channel connection /
h Company ID Option 1 Controller opens
S17 Recognition of communication channel connection ine. =
Company 1D -
Communication in cordless data format of option 1, power
control and 32 kbps of ADPCM
When Company ID of cordless handset IS
specific ID: option 2 318
P Request for communication channel connection
N
Company ID Option 2 Controller opens
S19 line.

Recognition of communication channel connection

Company ID

Communication in cordless data format of option 2, power
control, and 32 kbps of ADPCM

|| [ 1
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FIG. 5A BT(HV3) Access code |Header| Payload
FIG. 5B  CDL(Option 1) | P |Access code [Header| Payload |CRC
FIG. 5C CDL(Option2) |P |Access code [Header|Payloadl CRC
FIG. 6A

Up Down Up Down
BTslot  [K-2JK-1] K Kt K2+ 3K 4K 5K K T[K+BIK+ 9K+ 10[K+ 11K +12]K 13
BT counter
FIG. 6B ‘
cOLslot  [K-2lK-1] K [kt Kok akedkesfeskeTk gkl 10k 1k 1213
CDL counter HS4HS4 HS{HS1HS2HS2 HS3HS3 HS4 HS4
FIG. 7A

Up Down Up Down
BTslot  [K-2lK-1f K It ke 2K+ 3k alke skl T8k k10K 11K+ 12+ 13
BT counter
FIG. 7B
CDLslot  [K-2JK-1] K e 1|k 3IK Ak 5Kk 6K+ T +BIK O+ 10K+ 11K+ 12]K+13
CDL counter HSTHS1HS2HS2 HSTHS1 HS2 HS2




Patent Application Publication Feb. 7,2013 Sheet 6 of 15 US 2013/0035038 A1

FIG. 8

Base unit controller
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FIG. 10

Request Company ID of cordless
handset (Inform cordless handset of

S21
L

Company ID-Version of base unit).

N=0 d

Initialize timer. | §22

S23
AN

Recognize presence or
absence of reply to request for
Company ID.

S24

/ /
Absent
Is reply present N=N+1 Finish registration of
or absent ? Company ID
Present
Recognize Company ID and | S25
Version in reply message.
Is Company 1D specific No
S27 S28
\ \ /

Store Company ID and
Version as specific Company

ID in memory.

Store Company ID and
Version in memory.

Finish registration of
Company ID.

Finish registration of
Company ID.
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FIG. 11

( Start )

Initialize timer. | S41
N=0 g

S42
AN

Recognize presence or
absence of request for
Company ID.

Absent

Is request present N=N-+1 Finish registration of
or absent ? Company ID.
Present
Recognize Company ID and /844
Version in request message.
545
Is Company No
ID specific Company
D?
S46 Yes S48
\ /
“Store Company ID and
Version as specific Company St\t/)re 90”?pa“y ID and
: ersion in memory.
ID in memory.
/ S47 \ S49
Return Company ID and Return Company ID and
Version to base unit. Version 1o base unit.
\
Finish registration of Finish registration of

Company ID. Company ID.
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FIG. 12A

Cordless handset controllerl—9 6\ Base unit controller

Bluetooth device address : Upper bits indicate a
number provided for each company.Lower bits
indicate a number individually assigned by each
company.Essentially, apparatuses do not have the
same address.

Notification of Bluetooth device address

/ Notification of Bluetooth
S<61 device address

Controller recognizes pressing of 8\62
registering key by user, and informs

base unit of it through RF part.
Request for registration
S631 Request for PIN
Controller recagnizes pressing of
PIN key by user, and informs base
unit of it through RF part.

\4

BA V

Request for PIN -

ped

/
565 Notification of completion

of registration

Collate PIN from cordless
handset

N

1
Completion of registering procedure S66

1] i

FIG. 12B

Cordless handset controller /9 6 ~~ Base unit controller

I I I |
Engquiry about function information of cordless handset S67

SG§\ Return function information of cordless handset

S69 Errquiry aoout function information of base unit

< Return function information of base unit S70
Controller stores Company ID and Version Controller stores Company ID and

in memory in order to use them for Version in memory in order to use them

discrimination of base unit in connecting || for discrimination of cordless handset in
with base unit. oonnectrng with cordless handset.

N

vV V

Completlon of storing procedure of
function information
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FIG. 13A
Cordless handset controller 9 6\ Base unit controller
Controller recognizes pressing of speech key by
user, and informs base unit of it through RF part.
Request for line connectioq -
| { =
371/ Recognition of line connection
P Completion of request for line connection S72
: Request for communication channel connection 873
Recognition of communication channel connection Svd
| i | | -
S75 [Communication in Bluetooth data format and 64 kbps of PCM|
I I I |
FIG. 13B
Cordless handset controfie.—9 6 Base unit controller
Controller recognizes pressing of speech key by
user, and informs base unit of it through RF part.
Request for line connection -
S76 | Request for data communication connection | S:;Y
P Recognition of line connection /
Completion of request for line Connection S78
: Request for data communication connectlon S79
- Communication speed, modulation mode -
88{) Request for data communication connection I(?ontroller opens Il\ne.l
Communication speed, modulation mode i

Controlier recognizes communication speed and
modulation mode.If change is requested, controller
changes them and replies.
Recognition of data communication connection 581

< —= .
Communication speed, modulation mode | Controller recognizes
- l | communication speed
N\ Recognition of data communication connection and modutation mode.

>
-

Communication speed, modulation mode

Data communlcatlon in cordless data format of opt|on 3, power
control, and 1 Mbps to 10 Mbps

T T I I | T
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FIG. 14A 72 54 8 216 16
BT(DH1) Access code |Header|He |Payload| CRC
FIG. 14B
CDL(Option 3) | P |Access code |Header{He| Payload(10Mdpa) [CRC
33 72 54 8x10 280x10 32x10

FIG. 15A

Up Down Up Down
BTslot  [K-2JK-1} K K1 [Ke2lkealke Ak 6K 7K+ 8K+ 9K+ 10K+ 1k +12JK 13
BT counter
FIG. 15B

UpDown Up Down

CDLslot  [K-2JK-1] K K 1[Kr2IK 3K H5K+BIK+7K#BlK+ 9K+ 10K+ 11K+ 12]c+13
CDL counter DT1DT1DT20T2 DT3DT3 DT4 DT4
FIG. 16
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: 85 |

: Storing unit :



Patent Application Publication Feb. 7,2013 Sheet 13 of 15 US 2013/0035038 A1

FIG. 17

Cordless handset controller

Recognizing unit  |”

92
%

93
Enquiring unit 4

94
/

O

Determining unit

Receiver
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FIG. 18

Retrieving procedure of supported function, in base unit

( Start )

Recognize Bluetooth device
address of cordless handset.

S91
L

S92

Is Bluetooth
device address specific
address ?

Yes

No

by cordless handset.

Enquire about function supported

S93

\

cordless handset.

Receive function supported by| 594
|~

S95

Is specific function
supported ?

85\96 Yes

S97
|

S98
/

Store BT counter,
Bluetooth device
address, supported
function in memory.

Store BT counter,
Bluetooth device
address, supported
function in memory.

Store BT counter and
Bluetooth device
address in memory.

Completion of retrieval

of supported function

Completion of retrieval
of supported function

Completion of retrieval
of supported function
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FIG. 19
Retrieving procedure of supported function, in cordless handset
( Start )
Recognize Bluetooth device /81 01
address of cordless handset.
S} 02
Is Bluetooth No
device address specific
address ?
Yes
Enquire about function | S103
supported by base unit.
Receive function supported §1 04
by base unit.
Is specific function™~No
supported ?
Yes S}OG 81[07 S108
/

Store BT counter,
Bluetooth device address,
supported function in
memory.

Store BT counter,
Bluetooth device address,
supported function in
memory

Store BT counter and
Bluetooth device address
in memory.

Completion of retrieval of
supported function

Completion of retrieval of
supported function

Completion of retrieval of
supported function
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RADIO COMMUNICATION APPARATUS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 12/033,979, filed on Feb. 20, 2008, which is a
continuation of U.S. patent application Ser. No. 10/238,814,
filed Sep. 9,2002, now U.S. Pat. No. 7,372,827 issued on May
13,2008, the entire disclosure of which is incorporated herein
by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a radio communi-
cation apparatus for transmitting, receiving, or processing
radio signals in data formats of a plurality of radio commu-
nication standards.

BACKGROUND OF THE INVENTION

[0003] Anapparatus having a wireless partinstead ofa wire
part has recently become widespread. For example, a per-
sonal computer is connected to a printer by radio. An appa-
ratus employing a radio communication standard called Blue-
tooth (BT) as a time division multiple access (TDMA)
standard has become widespread. Bluetooth is defined by a
standardization group called the Bluetooth Special Interest
Group (Bluetooth SIG). Bluetooth is normalized for the pur-
pose of interconnecting a notebook-sized personal computer,
a personal digital assistant (PDA), and a cellular phone with-
out using a cable to communicate sound or data.

[0004] The BT standard, which is a unified standard,
employs the same signal format independently of a manufac-
turer of the apparatus. In other words, the signal format is not
flexible and thus improvement of communication quality and
communication distance are largely restricted.

[0005] Therefore, a radio communication apparatus is also
developed which has both a Bluetooth system and a telephone
system, and includes a cellular phone or a telephone set of a
company’s own cordless phone standard that additionally has
a Bluetooth standard communication function. A Bluetooth
radio unit (BT radio unit) and a cordless phone unit (CDL
radio unit) are individually disposed for responding to radio
signals with different standards in the prior art. This structure,
however, leads to the enlargement of the apparatus and the
cost increase.

DISCLOSURE OF THE INVENTION

[0006] A radio communication apparatus of the present
invention transmits, receives, or processes signals in data
formats of a plurality of radio communication standards. The
radio communication apparatus starts communication firstly
in a first radio communication standard, and, on receiving a
connection request from another radio apparatus, discrimi-
nates whether or not company identifying information trans-
mitted from the radio apparatus is specific information. When
the transmitted company identifying information is the spe-
cific information, the radio communication apparatus
switches the first radio communication standard to a second
radio communication standard and communicates signals.
When the transmitted company identifying information is not
the specific information, the radio communication apparatus
continues to communicate the signals in the first radio com-
munication standard. A company stands for a manufacturer of
a radio communication apparatus hereinafter.

[0007] When the radio communication apparatus registers
another radio apparatus on the other end of the line, unique
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identification numbers (IDs peculiar to the apparatuses) are
shown to each other, and the identification numbers are reg-
istered. During the communication, the radio communication
apparatus determines switching to the second radio commu-
nication standard or keeping the first radio communication
standard, based on whether or not the registered ID is a
specific ID.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram of a base unit of a radio
communication apparatus in accordance with an exemplary
embodiment 1 of the present invention.

[0009] FIG. 2isablock diagram of a cordless handset of the
radio communication apparatus in accordance with the exem-
plary embodiment 1.

[0010] FIG. 3 is a sequence diagram showing a sequence
operation between a base unit controller and a cordless hand-
set controller in registering the cordless handset in accor-
dance with the exemplary embodiment 1.

[0011] FIG. 4 is a sequence diagram showing a sequence
operation between the base unit controller and the cordless
handset controller in connecting a line in accordance with the
exemplary embodiment 1.

[0012] FIG. 5A is a format diagram of Bluetooth (BT) data
in accordance with the exemplary embodiment 1.

[0013] FIG. 5B is a format diagram of option 1 of data
formats of a cordless phone (CDL) in accordance with the
exemplary embodiment 1.

[0014] FIG. 5C is a format diagram of option 2 of the data
formats of the CDL in accordance with the exemplary
embodiment 1.

[0015] FIG. 6A is a time slot diagram of a data format of a
BT mode in accordance with the exemplary embodiment 1.
[0016] FIG. 6B is a time slot diagram of option 1 of data
formats in a CDL mode in accordance with the exemplary
embodiment 1.

[0017] FIG.7Aisatimeslotdiagram of a data format in the
BT mode in accordance with the exemplary embodiment 1.
[0018] FIG. 7B is atime slot diagram of option 2 of the data
formats in the CDL mode in accordance with the exemplary
embodiment 1.

[0019] FIG. 8 is a function block diagram of function real-
izing units in the base unit controller in accordance with the
exemplary embodiment 1.

[0020] FIG. 9 is a function block diagram of function real-
izing units in the cordless handset controller in accordance
with the exemplary embodiment 1.

[0021] FIG. 10 is a flow chart of a Company ID registering
procedure in the base unit in accordance with the exemplary
embodiment 1.

[0022] FIG. 11 is a flow chart of a Company ID registering
procedure in the cordless handset in accordance with the
exemplary embodiment 1.

[0023] FIG. 12A is a sequence diagram showing a sequence
operation between a base unit controller and a cordless hand-
set controller in registering the cordless handset in accor-
dance with an exemplary embodiment 2 of the present inven-
tion.

[0024] FIG. 12B is a sequence diagram showing a function
information storing procedure in accordance with the exem-
plary embodiment 2.

[0025] FIG. 13Ais a sequence diagram showing a sequence
operation between the base unit controller and the cordless
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handset controller in connecting a communication channel in
accordance with the exemplary embodiment 2.

[0026] FIG.13Bisasequence diagram showinga sequence
operation between the base unit controller and the cordless
handset controller in connecting a data communication chan-
nel in accordance with the exemplary embodiment 2.

[0027] FIG. 14A is a format diagram of a data format (for-
mat of data signal) of the BT in accordance with the exem-
plary embodiment 2.

[0028] FIG. 14B is a format diagram of option 3 of data
formats of the CDL in accordance with the exemplary
embodiment 2.

[0029] FIG.15Ais atime slot diagram showing assignment
of a time slot in the BT mode in accordance with the exem-
plary embodiment 2.

[0030] FIG.15Bis atime slot diagram showing assignment
of the time slot in option 3 in the CDL mode in accordance
with the exemplary embodiment 2.

[0031] FIG. 16 is a function block diagram of function
realizing units in the base unit controller in accordance with
the exemplary embodiment 2.

[0032] FIG. 17 is a function block diagram of function
realizing units in the cordless handset controller in accor-
dance with the exemplary embodiment 2.

[0033] FIG. 18 is a flow chart of a function information
storing procedure in the base unit in accordance with the
exemplary embodiment 2.

[0034] FIG. 19 is a flow chart of a function information
storing procedure in the cordless handset in accordance with
the exemplary embodiment 2.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0035] Embodiments of the present invention will be
described hereinafter with reference to the accompanying
drawings.

Exemplary Embodiment 1

[0036] FIG. 1 and FIG. 2 are respective block diagrams of
a base unit and a cordless handset constituting a cordless
phone in accordance with exemplary embodiment 1 of the
present invention.

[0037] In FIG. 1 and FIG. 2, transmit/receive switch 1
switches a signal route between a transmitting state and a
receiving state. Dual mode receiver 2 receives signals in dual
modes (a mode corresponding to the Bluetooth (BT) standard
and a mode corresponding to a company’s own cordless
phone standard). Data buffers 3, 14, and 28 buffer data.
[0038] Synchronism discriminator 5 determines whether or
not a value in the Access Code of received data matches with
a value (Syncword) set in an internal register of a built-in
correlator (not shown). For example, when the cordless hand-
set requests a line connection, base unit controller 7 sets a
Syncword in the internal register of the correlator. Here, the
Syncword is generated from a BT device address of the base
unit. When Syncword extracted from the Access Code of the
received data matches with the value set in the internal reg-
ister, synchronism discriminator 5 informs the base unit con-
troller 6 that the received data is packet data with receiving
timing of the base unit.

[0039] The Access Code comprises a Preamble, a Sync-
word, and a Trailer. The Preamble and the Trailer have a fixed
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bit pattern, and the Syncword depends on an address (BT
device address) of a master device.

[0040] The BT device address comprises a company-by-
company code (Company-ID) and a number assigned to each
apparatus by each company. They correspond to, for example,
a vender identifier and a serial number of a Media Access
Control (MAC) address. Upper bits of the BT device address
indicate a number set for each company, and lower bits indi-
cate a number individually assigned by each company. A
predetermined group manages the assignment of the com-
pany-by-company code in the upper bits, and assigns a num-
ber in response to an application from a company.

[0041] Burst controller 7 included in base unit controller 6
for controlling an entire base unit, in communicating with the
cordless handset, determines a communication mode based
on the BT device address of the cordless handset shown from
the cordless handset. Specifically, burst controller 7 deter-
mines whether or not the cordless handset has specific com-
pany identifying information (vender identifier or Company
1D), thereby discriminating a communication mode, namely
whether the communication is performed in a cordless (CDL)
mode or a Bluetooth (BT) mode. When the communication is
performed in the CDL mode, burst controller 7 determines a
preferable communication type (a data format, a slot struc-
ture, a power level, and a channel option). For determining
whether or not the cordless handset belongs to a specific
company (same as a manufacturer of the base unit), the fol-
lowing steps are executed. RAM 34 previously stores Com-
pany IDs and BT device addresses of cordless handsets in
relation to each other. A cordless handset firstly informs the
base unit of the BT device address of the cordless handset.
The base unit then extracts the Company ID from random
access memory (RAM) 34 corresponding to the BT device
address informed from the cordless handset. The Company
ID is compared with the specific Company ID. RAM 34
stores the BT device addresses of the cordless handsets and
communication types (a data format, a slot structure, a power
level, and a channel option) in relation to each other. Burst
controller 7 takes the communication type corresponding to
the BT device address shown from the cordless handset,
thereby determining which data format, slot structure, power
level, and channel option should be selected.

[0042] Based on version information of the cordless hand-
set received in registering the cordless handset, the base unit
controller selects the optimal communication type supported
by the cordless handset and the base unit. The BT device
address of the cordless handset is related to the communica-
tion type. The version information is stored in RAM 34 as
number information (version number) such as Version 1.01
for clarifying a supported function. Even in the similar radio
communication apparatuses, a supported function can often
be added and the performance can be improved depending on
the manufacturing date or updating of the program. When a
function is added, the version number is updated. The version
information comprises three kinds of version information:
version information of equipment’s hardware, version infor-
mation of equipment’s software, and version information of
the Bluetooth itself. These are transmitted as a single unit to
the other end of the line during communication.

[0043] When the version of the cordless handset is V1.01
and that of the base unit is V1.20, a communication type may
be selected from functions supported in V1.01. The commu-
nication type can be selected by setting by a user of the
cordless handset or the base unit. In this case, the cordless
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handset or the base unit having the communication type
selected by the user sends the selected type to the counter unit,
and communication is performed in the communication type.
[0044] The base unit controller 6 may monitor the traffic
and radio field intensity, and determine a communication type
s0 as to dynamically vary error correcting depth or the num-
ber of simultaneous communications between the base unit
and the cordless handset.

[0045] Burst controller 7 informs burst received-data gen-
erator 4 of mode select signal 205 indicating a mode to be
selected. When the communication mode is the cordless
mode, burst controller 7 also informs the generator of the
communication type such as the data format. Burst received
data generator 4 divides the received data in a format of the
mode informed from base unit controller 6, of the dual modes.
[0046] Sound error handling units 10 to 13 process sound
based on an attenuator level and a filter level that are shown
from burst controller 7 through burst received-data generator
4. Speech decoders 15 to 18 decode received sound signals.
Modem transmitter 19 transmits the signals through a
modem.

[0047] Dual mode transmitter 20 transmits the signals in
dual modes while controlling electric power. Burst modulator
21 performs burst modulation. Burst transmitted-data genera-
tor 23 generates a packet to be transmitted in response to the
format of the mode indicated from burst controller 7. Speech
encoders 24 to 27 encode sound signals to be transmitted.
Modem receiver 29 receives signals through a modem.
[0048] Cordless slot counter 30 counts clocks for discrimi-
nating a time position ofa slot in the CDL mode. Cordless slot
counter 30 outputs a count value when the notification from
synchronism discriminator 5 indicates a CDL signal. Blue-
tooth slot counter 31 counts clocks for discriminating a time
position of a slot in the BT mode. Bluetooth slot counter 31
outputs a count value when the notification from synchronism
discriminator 5 indicates a BT signal. Slot interrupting unit 32
commands slot interruption. Read-only memory (ROM) 33
and random-access memory (RAM) 34 store data for the base
unit controller. Line controller 35 controls a line for connec-
tion with the outside. Antenna 36 communicates data with a
cordless handset.

[0049] Transmit/receive switch 1, dual mode receiver 2,
frequency synthesizer 8, and dual mode transmitter 20 con-
stitute a radio unit. Elements other than the radio unit, ROM
33,RAM 34, and line controller 35 can be integrated as a base
band integrated circuit (IC). A plurality of elements in the
circuit block may be integrated into one element.

[0050] FIG. 2 is a block diagram of the cordless handset of
the radio communication apparatus. A structure in FIG. 2
differs from the structure in FIG. 1 in that the structure in FIG.
2 comprises cordless handset controller 9 for controlling the
entire cordless handset, one sound error handling unit 10 for
processing sound, and one speech encoder 24 for encoding a
sound signal. Speech decoder 15 decodes a received sound
signals. Additionally, instead of modem transmitter 19 and
modem receiver 29, speaker 37 and microphone 38 are dis-
posed as interfaces with a speaking person. A basic structure
of the cordless handset is almost similar to that of the base
unit.

[0051] Operations in the base unit are briefly described
with reference to FIG. 1. Data coming through antenna 36 is
sent to dual mode receiver 2 via transmit/receive switch 1 and
received by the receiver. The data received by dual mode
receiver 2 in response to the present mode is fed into burst
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received-data generator 4 through data buffer 3. Synchronism
discriminator 5 receives the received data from dual mode
receiver 2, determines whether or not the Access Code of the
received data matches with a value set in an internal register
of'a built-in correlator. Synchronism discriminator 5 informs
burst controller 7 in base unit controller 6 of the determination
result (whether or not it is access to the self). When the
notification indicates the access to the self, burst controller 7
commands burst received-data generator 4 to perform com-
munication in the BT mode. Burst received-data generator 4
divides the received data in the format of the BT mode shown
from burst controller 7, and reads the contents of the received
data. Burst controller 7 then determines a communication
mode based on the BT device address of the cordless handset
shown from the cordless handset. Burst controller 7, on deter-
mining communication in the cordless mode, commands
burst received-data generator 4 to perform communication in
the cordless mode after a predetermined communication pro-
cedure, for example, after connecting a communication chan-
nel.

[0052] Burst controller 7 stores following two data into
RAM 34:
[0053] (A)apresent count value (clock number) of cord-

less slot counter 30 or BT slot counter 31; and
[0054] (B) mode information indicating the CDL mode
or the BT mode.

[0055] When mode select signal 205 from synchronism
discriminator 5 indicates that the received data is BT data, for
example, a count value of BT slot counter 31 and the infor-
mation indicating the BT mode are stored in RAM 34.
[0056] Based on the count value and the mode information
stored in RAM 34, burst controller 7 performs a synchroni-
zation discriminating process for discriminating whether or
not the received slot is truly assigned to the terminal (the base
unit or the cordless handset) in compliance with the CDL
standard or the BT standard. In other words, burst controller
7 calculates receiving timing based on the count values of
cordless slot counter 30 and BT slot counter 31, and outputs
a burst signal indicating a self receive/transmit slot based on
the mode information, CDL or BT.
[0057] Date formats of Bluetooth (BT) and cordless phone
(CDL) are described hereinafter. FIG. 5A is a format diagram
of BT data format. In FIG. 5A, BT data comprises Access
Code, Header, and Payload.
[0058] FIG. 5B and FIG. 5C are format diagrams of option
1 and option 2 of data formats of the CDL, respectively.
Length of the Payload of the slot format in option 2 shown in
FIG. 5C is a half of that in option 1 (FIG. 5B). Both options 1
and 2 have Cyclic Redundancy Check (CRC) data. The error
detection of the Payload is performed but the error correction
is not performed in the CRC data of option 1 (FIG. 5B), and
both the error detection and error correction of the Payload
are performed in the CRC data of option 2 (FIG. 5C). When
increase of simultaneous traffics is more desired than secure-
ment of speech quality, the communication is performed in
option 1. When the securement of the speech quality is more
desired than the increase of the simultaneous traffics, the
communication is performed in option 2. Thus, selection in
response to the situation is allowed.
[0059] As discussed above, essentially, until connecting a
communication channel with the cordless handset, burst
received-data generator 4 divides the received data in the data
format in FIG. 5A based on the notification from burst con-
troller 7 and reads the contents of the received data. After
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connecting the communication channel, if the communica-
tion with the cordless handset is in the CDL mode, burst
received-data generator 4 divides the received data in the data
format in FIG. 5B or FIG. 5C and reads the contents of the
received data. If the communication with the cordless handset
is in the BT mode, the generator divides the received data in
the data format in FIG. 5A and reads the contents of the
received data.

[0060] InFIG.5A, FIG. 5B and FIG. 5C, the Access Code
has the same format, so that the Access Code can be received
in any data format independently of the mode. Therefore, data
from every cordless handset that lies in a radio zone of the
base unit and transmits data in the data format in FIG. 5C can
be also received.

[0061] Inthe CDL mode, radio control data 201 is used for
connection and synchronization. In the BT mode, also, mes-
sage exchange during connecting and synchronizing is real-
ized by receiving data 201 from burst received-data generator
4 and analyzing the contents of the data.

[0062] Now, operations of burst received-data generator 4
are described. Based on mode select signal 205 from burst
controller 7, a mode of burst received-data generator 4 is set
as discussed above. Burst received-data generator 4, when a
received packet is in the CDL mode, takes data in each of the
fields shown in FIG. 5B and FIG. 5C from the received data
with an adequate timing. When the received packet is in the
BT mode, the generator takes data in each of the Access Code,
Header, and Payload fields (FIG. 5A) with an adequate tim-
ing.

[0063] Burst received-data generator 4 sends radio control
data 201 and radio quality data 202 to base unit controller 6.

[0064] Burst received-data generator 4 sends radio quality
data 202 to inform burst controller 7 of the presence or
absence of errors and an error ratio in the Access Code and
Header (FIG. 5A) in the Bluetooth (BT) mode, or to inform
burst controller 7 of the presence or absence of errors and an
error ratio in the Access Code, Header, and Payload (FIG. 5B
and FIG. 5C) in the cordless (CDL) mode. Burst controller 7
sets a mode in burst received-data generator 4 in response to
mode select signal 205.

[0065] Radio quality data 202 indicates quality of a
received pulse and strength of a received electric field. For
example, Preamble (P field in FIG. 5B and FIG. 5C) of the
CDL data includes Eye data of the received pulse generated
during receiving and the strength of the received electric field
at that time. The quality of the received pulse shows how a
duty ratio of the pulse is close to 50%, and is used for
exchanging antenna diversity or reception gain. This function
cannot be used in the BT standard, because the Preamble has
only four 4 bits. When a terminal on the other end of the line
is determined to be a product of the company based on the BT
address exchanged in connection, however, both modes on
the transmitting and receiving sides are switched to the com-
pany’s own mode. In the own mode, the number of bits in the
Preamble is increased. Thus, the quality of the received pulse
and the strength of the received electric field are discrimi-
nated, and the antenna diversity or reception gain is switched
similarly to the cordless phone.

[0066] Burst controller 7 also performs discrimination by
weighting based on an error item shown by radio quality data
202 in sound error handlings at different times. Burst control-
ler 7 informs sound error handling units 10 to 13 of an attenu-
ator level or a filter level.
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[0067] Sound error handling units 10 to 13 process the
sound data based on the information from burst controller 7.
In other words, sound error handling units 10 to 13 attenuate
or filter pulse code modulation (PCM) sound data fed every
slot. This process compensates a sound signal lost by an error
and reduces noise that can be generated by the error.

[0068] Sound errorhandling units 10to 13 always check for
spike noise by monitoring a sound state. Sound error handling
units 10 to 13, on detecting the spike noise, control atenuance
of'the attenuator and a characteristic of the filter. The received
data from burst received-data generator 4 is supplied to a line
through data buffer 14, modem transmitter 19, and line con-
troller 35. Speech decoders 15 to 18 decode the received data
(sound data) processed by sound error handling units 10 to 13,
and output the received data as sound data from line controller
35.

[0069] Now, operations of transmitting sound supplied
through a line from the base unit to the cordless handset are
described. The sound signals through the line is fed from line
controller 35 of the base unit into speech encoders 24 to 27,
encoded in the encoders, and supplied as sound data to burst
transmitted-data generator 23. In other words, the sound data
is fed into burst transmitted-data generator 23 through line
controller 35, modem receiver 29, and data buffer 28. Burst
controller 7 discriminates whether a transmitted slotis a CDL
slot or a BT slot, based on data stored in RAM 34 and count
data of cordless slot counter 30 and Bluetooth slot counter 31.
Burst controller 7 informs burst transmitted-data generator 23
of'a mode via mode select signal 206.

[0070] Burst transmitted-data generator 23 receives radio
control data 204, generates packet data including the sound
data to be transmitted in response to the format of the
informed mode, and then outputs the packet data to dual mode
transmitter 20 through burst modulator 21. Base unit control-
ler 6 controls transmission power of dual mode transmitter 20
in response to the mode. The packet data supplied from dual
mode transmitter 20 is emitted as radio wave signals from
antenna 36 to the air through transmit/receive switch 1. The
radio wave signals are received by the cordless handset of
FIG. 2, for example.

[0071] A maximum value ofthe transmission power of dual
mode transmitter 20 is preferably 100 mW in the BT mode, or
1000 mW (when the number of using radio channels is 75 or
more) or 125 mW (when the number of using radio channels
is less than 75) in the CDL mode.

[0072] Now, operations of the cordless handset are briefly
described with reference to FIG. 2. Data received by dual
mode receiver 2 through transmit/receive switch 1 in response
to a mode is fed into burst received-data generator 4 through
data buffer 3. Burst received-data generator 4 divides the
received data in the format of the mode informed from burst
controller 7, and reads the contents of the received data.
Synchronism discriminator 5 receives the received data from
dual mode receiver 2, and discrimintates whether or not the
destination of the received data is the self based on Access
Code of the received data. Discrimination or the like of the
data formats and modes of the Bluetooth (BT) and cordless
phone (CDL) is the same as that of the base unit.

[0073] Burstcontroller 7 sets a mode in burst received-data
generator 4 based on mode select signal 205. Burst received-
data generator 4 outputs radio control data 201 and radio
quality data 202 to cordless handset controller 9. Radio con-
trol data 201 and radio quality data 202 are the same as those
of the base unit. Operations of burst received-data generator
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4, burst controller 7, and sound error handling unit 10 are the
same as those of the base unit.

[0074] Sound error handling unit 10 processes sound data
based on notification from burst controller 7. Sound error
handling unit 10 always checks for spike noise, and, on
detecting spike noise, controls attenuance of the attenuator
and a characteristic of the filter. The received data fed from
burst received-data generator 4 is output through data buffer
14 to a universal serial bus (USB) of a personal computer or
the like. Speech decoder 15 decodes the received data (sound
data) processed by sound error handling unit 10, and outputs
the received data as sound signals to speaker 37.

[0075] Now, transmission from the cordless handset is
described. Sound signals from microphone 38 are encoded in
speech encoders 24, and supplied as sound data to burst
transmitted-data generator 23. Data input from the personal
computer or the like through the USB is supplied to burst
transmitted-data generator 23 through data buffer 28. Burst
controller 7 discriminates whether the input data must be
transmitted through the CDL slot or the BT slot based on data
stored in RAM 34 and count data, similarly to the transmitting
operation of the base unit discussed above. Burst controller 7
supplies mode select signal 206 to burst transmitted-data
generator 23 to inform the generator of the discriminated
mode. Burst transmitted-data generator 23 receives radio
control data 204, generates packet data to be transmitted in
response to the format of the informed mode, and then outputs
the packet data to dual mode transmitter 20 through burst
modulator 21. Cordless handset controller 9 controls trans-
mission power of dual mode transmitter 20 in response to the
mode. The packet data supplied from dual mode transmitter
20 is emitted as radio wave signals from antenna 36 to the air
through transmit/receive switch 1. The radio wave signals are
received by the base unit of FIG. 1, for example.

[0076] Now, sequence operations between base unit con-
troller 6 and cordless handset controller 9 are described in
detail with reference to FIG. 3 to FIG. 7. FIG. 3 is a sequence
diagram showing a sequence operation between base unit
controller 6 and cordless handset controller 9 in registering
the cordless handset.

[0077] FIG. 4 is a sequence diagram showing a sequence
operation between base unit controller 6 and cordless handset
controller 9 in connecting a communication channel. In reg-
istering the cordless handset in FIG. 3, the communication is
performed in the BT data format. In connecting the commu-
nication channel in FIG. 4, the communication is performed
in the BT data format at least from a first request for the line
connection to the completion of the request for the line con-
nection.

[0078] A procedure of registering the cordless handset is
firstly described with reference to FIG. 3. Before the regis-
tering request from the cordless handset, the cordless handset
and the base unit inform each other of respective unique
identification numbers (peculiar IDs) previously and pecu-
liarly assigned to the cordless handset and the base unit using
adata region (payload, F1G.5A). In FIG. 3, they informs each
other of BT device addresses as the identification numbers
(81, S2). Each BT device address comprises a number pro-
vided for each company (vender identifier) and a number
(serial number) independently assigned to each company’s
own radio device. The BT device addresses may be used as
company identifying information.

[0079] Cordless handset controller 9, on detecting a
pressed state of a registering key (not shown) of input unit 39,
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requests registration of the base unit (S3). Base unit controller
6, on receiving the registering request, requests a personal
identification number (PIN) of the cordless handset (S4).
Cordless handset controller 9, on receiving the request for the
PIN, informs the base unit of the PIN (S5). The base unit now
finishes the registration of the cordless handset, and then base
unit controller 6 informs the cordless handset of the comple-
tion of the registration (S6). The PIN is a number predeter-
mined by the base unit. When the cordless handset sends the
same PIN as that registered in the base unit in response to the
PIN request from the base unit, the communication request
from the cordless handset is authorized. After that, the regis-
tered cordless handset can communicate with the base unit. A
connecting request from a cordless handset that has not been
registered in the base unit is rejected.

[0080] Next, base unit controller 6 requests a Company 1D
and a version number of the cordless handset (S7). Cordless
handset controller 9, on receiving the request, returns a Com-
pany ID and a version number previously stored in the cord-
less handset to the base unit (S8). The base unit registers the
Company 1D and the version number together with the BT
device address. The base unit now finishes the registration of
the Company 1D of the cordless handset.

[0081] A Company ID is a peculiar ID assigned to each
applicant by a standard administrating group or the like and is
used as a company identifying information for identifying a
company. In FIG. 3, a Company ID assigned by a Bluetooth
(BT) administrating group is used. The Company ID includes
a specific Company ID (for example, the same as a Company
ID of the base unit) and a non-specific Company 1D, and
respective Company IDs are stored in corresponding memory
regions (for example, a first memory region and a second
memory region).

[0082] Since the cordless handset and the base unit inform
each other of respective unique identification numbers (pecu-
liar IDs) and store the counter identification numbers before
registering the Company ID as discussed above, the Company
1D and the version number can be registered together with the
peculiar ID on the other end of the line in relation to each
other. The version number includes a software version and/or
a hardware version. In requesting a PIN, the notification of a
peculiar ID (BT device address) on the other end of the line
may be requested. The peculiar ID on the other end of the line
may be requested instead of the PIN.

[0083] The BT device address comprises a number (vender
identifier) provided for each company and a number (serial
number) individually assigned by each company. The number
provided for each company and the Company ID can belong
to different companies or can belong to the same company.
After the completion of steps S1 and S2, the vender identifier
of the BT device address makes clear whether or not the
vender identifier and the Company ID belong to the same
company. When both of them belong to the same company, it
can be recognized only by the vender identifier that the base
unit and the cordless handset belong to the same company.
Therefore, the number provided for each company in the BT
device address shown in steps S1 and S2 may be used as the
Company ID. In this case, the request and the reply of the
Company ID are omitted in steps S7 and S8, and only version
information is requested and returned.

[0084] Now, a procedure of connecting a line is described
with reference to FIG. 4 to FIG. 7B.

[0085] A user of the cordless handset, in starting commu-
nication, presses a speaking key (not shown) of input unit 39.
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Cordless handset controller 9, on detecting the pressing of the
speaking key, communicates with the base unit in the BT data
format, and requests line connection of the base unit (S11).
The BT device address of the cordless handset is also
informed in step S11. Base unit controller 6, on receiving the
request for the line connection, starts a line connecting pro-
cess. After the completion of the line connection, base unit
controller 6 transmits recognition data of the line connection
to the cordless handset (S12), and informs the cordless hand-
set of the completion of the line connection (S13).

[0086] Next, base unit controller 6 determines whether or
not the Company ID obtained in registering the cordless
handset that has requested for the line connection is a specific
ID. In other words, base unit controller 6 determines whether
ornotthe Company 1D stored in RAM 34 in relation to the BT
device address (it is included in Payload) of the cordless
handset is the specific ID. This BT device address has been
shown to the base unit in requesting the line connection.
[0087] (A) When base unit controller 6 determines that the
Company ID is not the specific ID, the controller requests
connection of acommunication channel in the BT data format
(64 kbs of PCM) (S14). The cordless handset returns the
recognition of the communication channel connection to the
base unit (S15), and finishes the line connection.

[0088] (B) When base unit controller 6 determines that the
Company ID is the specific ID, the controller determines
whether a set data format of the CDL data formats is that of
option 1 or option 2. This determination is performed by
taking the communication type corresponding to the BT
device address of the cordless handset out of RAM 34. Here,
the BT device address has been shown from the cordless
handset. When the communication type is selected based on
setting by the user of the cordless handset, the cordless hand-
set informs the base unit of the communication type. The
informed communication type takes priority, and this type of
communication is performed.

[0089] (1) In option 1, base unit controller 6 requests the
connection of the communication channel in the same data
format (64 kbs of PCM) as that in the BT mode (S16). The
cordless handset returns the recognition of the communica-
tion channel connection to the base unit in the CDL data
format (32 kbs of adaptive differential pulse code modulation
(ADPCM)) of option 1 shown in FIG. 5B (S17), and finishes
the line connection. The communication is performed in the
data format of option 1 until opening the communication
channel.

[0090] (2) In option 2, base unit controller 6 requests the
connection of the communication channel in the same data
format (64 kbs of PCM) as that in the BT mode (S18). The
cordless handset returns the recognition of the communica-
tion channel connection to the base unit in the CDL data
format (32 kbs of ADPCM) of option 2 shown in FIG. 5C
(819), and finishes the line connection. The communication is
performed in the data format of option 2 until opening the
communication channel. Both error detection and error cor-
rection of the Payload are performed using CRC in option 2,
so that speech quality of option 2 is higher than that of option
1. The Company ID is used as the company identifying infor-
mation in the case discussed above; however, upper bits of the
BT device address may be used as the company identifying
information. In the latter case, base unit controller 6 deter-
mines whether or not the ID of the cordless handset is the
specific ID based on the upper bits of the shown BT device
address.
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[0091] InFIG. 4, power control is also performed in option
1 or option 2. The power control depends on a channel option.
As the channel option, channel option 1 or channel option 2 is
selected. In channel option 1, of 79 communication channels,
75 channels are used for the communication and 4 channels
are used as spare channels. In channel option 2, of 79 com-
munication channels, less than 75 channels are used for the
communication (for example, 15 channels are used for the
communication and 64 channels are used as spare channels).
Frequency Hopping Spectrum Spread (FH-SS) mode is used
in the radio communication apparatus of the present embodi-
ment. It can be determined as a channel option whether the
number of hopping frequencies is set for less than 75 channels
or for 75 channels. A cordless communication standard or the
like in the 2.4 G band defines that an average of transmission
power of radio signals for a certain time in one frequency
band is a predetermined value or lower. The average can be
kept low if many channels hop, so that the transmission power
of the radio signals in one channel can be increased.

[0092] Inchannel option 1, the power is set at 1000 mW to
allow long-distance communication. In channel option 2, the
power is set at 125 mW, slightly higher than 100 mW in the
BT mode. Respective time slots for communication in chan-
nel options 1 and 2 are different from each other, as discussed
below.

[0093] FIG. 6A illustrates a time slot structure showing
assignment of time slots in the Bluetooth (BT) mode. FIG. 6B
illustrates a time slot structure showing assignment of time
slots of option 1 in the cordless phone (CDL) mode. FIG. 7A
also illustrates a time slot structure showing assignment of
time slots in the Bluetooth (BT) mode. FIG. 7B illustrates a
time slot structure showing assignment of time slots of option
2 in the CDL mode. In FIG. 6 A, FIG. 6B, FIG. 7A, and FIG.
7B, downward-sloping diagonal lines indicate Down (com-
munication from the base unit to the cordless handset). FIG.
6A and FIG. 7A indicate communication to one cordless
handset, and indicate each of transmission and reception
every six slots.

[0094] As shown in FIG. 6B, four cordless handsets (HS)
can be registered and used in option 1. When the base unit has
six speech decoders or the like, simultaneous calls between
six cordless handsets (HS) at the maximum and the base unit
are allowed. In option 1, each of transmission and reception is
performed every 12 slots in 32 kbs of ADPCM.

[0095] FIG. 7B shows a time slot structure in option 2, and
a case having two HSs. In option 2, signals are transmitted or
received in 32 kbs of ADPCM, but the length of the Payload
in the slot format is a half of that in option 1 as shown in FIG.
5B and FIG. 5C. Each of transmission and reception is per-
formed every six slots in option 2, so that simultaneous three
radio communications at the maximum are allowed.

[0096] The data formats in options 1 and 2 have CRC data
as shown in FIG. 5B and FIG. 5C. The error detection of the
Payload is performed but the error correction of it is not
performed in option 1, and both error detection and error
correction of the Payload are performed at CRC in option 2.
Therefore, the speech quality in option 2 can be improved
comparing with option 1.

[0097] The base unit can communicate with a plurality of
cordless handsets as long as communications do not overlap
at the same slot position. For example, the base unit can
simultaneously communicate with four cordless handsets in
option 1 and another cordless handset in option 2. Commu-
nications at the same slot position required in the present
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embodiment may disadvantageously cause interference.
Additionally, the base unit has only one transmitter and only
one receiver. Therefore, base unit controller 7 prevents the
communication requiring duplication of the slots.

[0098] FIG. 8 and FIG. 9 are function block diagrams of
function realizing units in base unit controller 6 and cordless
handset controller 9, respectively. In FIG. 8, base unit con-
troller 6 comprises the following function realizing units:
[0099] Company ID requesting unit 61 for requesting a
Company ID of the cordless handset;

[0100] initializing unit 62 for initializing the base unit;
[0101] clocking unit 63 for measuring time;
[0102] determining unit 64 that determines the presence or

absence of a reply from the cordless handset, and, on deter-
mining the presence, determines whether or not the Company
ID of the cordless handset is a specific 1D;

[0103] counting unit 65 for counting the number of repeat-
ings or the like; and

[0104] storing unit 66 for storing the Company ID of the
cordless handset and the version number of the Company 1D
of'the cordless handset in a first base unit memory region (not
shown) when the Company ID is the specific ID, and storing
the Company ID of the cordless handset and the version
number of the Company 1D of the cordless handset in a
second base unit memory region (not shown) when the Com-
pany ID is not the specific ID.

[0105] In FIG. 9, cordless handset controller 9 comprises
the following function realizing units:

[0106] initializing unit 71 for initializing the cordless hand-
set;

[0107] clocking unit 72 for measuring time;

[0108] determining unit 73 that determines the presence or

absence of a request for the Company 1D from the base unit,
and, on determining the presence, determines whether or not
the requested Company ID is the specific ID;

[0109] counting unit 74 for counting the number of repeat-
ings or the like;
[0110] storing unit 75 for storing the Company ID of the

cordless handset and the version number of the Company 1D
of the cordless handset in a first cordless handset memory
region (not shown) when the Company 1D is the specific 1D,
and storing the Company ID of the cordless handset and the
version number of the Company ID of the cordless handset in
a second cordless handset memory region (not shown) when
the Company ID is not the specific ID; and

[0111] transmitter 76 for transmitting the Company ID of
the cordless handset and the version number of the Company
1D of the cordless handset to the base unit.

[0112] Procedures of registering the Company IDs in the
base unit and the cordless handset are described with refer-
ence to FIG. 10 and FIG. 11.

[0113] The procedure of registering the Company 1D in the
base unit is firstly described using the flow chart in FIG. 10.
Company ID requesting unit 61 of the base unit requests the
Company ID of the cordless handset (S21). At this time,
Company ID requesting unit 61 also informs the cordless
handset of the Company ID and the version number of the
base unit. Initializing unit 62 initializes a timer of clocking
unit 63, and sets the number N for calculating a time-out at
zero (S22).

[0114] Determining unit 64 determines the presence or
absence of a reply from the cordless handset (S23, S24). On
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determining the presence, determining unit 64 determines
whether or not the Company ID in a reply message is a
specific ID (S25, S26).

[0115] Whenthe Company ID is the specific ID in step S26,
storing unit 66 recognizes the specific Company 1D (compa-
ny’s own mode) and stores the Company ID together with the
version number in the first memory region (not shown) (S27).
When the specific ID is not detected in step S26, storing unit
66 simply stores the Company ID and the version number in
the second memory region (not shown) (S28).

[0116] When the absence of the reply is determined in step
S24, counting unit 65 increments the number N by one in
order to recognize the presence or absence of a reply in the
next receiving slot. Clocking unit 63 determines the time-out
or not (S30). This registering procedure returns to step S23
when the time-out is not determined, and finishes this regis-
tering procedure when the time-out is determined.

[0117] The procedure of registering the Company 1D in the
cordless handset is then described using the flow chartin FIG.
11.

[0118] Initializing unit 71 initializes a timer of clocking
unit 72, and sets the number N at zero (S41). Determining unit
73 determines the presence or absence of a request from the
base unit (S42, S43). On determining the presence, determin-
ing unit 73 determines whether or not the Company ID (cord-
less handset’s own Company ID) corresponding to a request
message is a specific ID (S44, S45).

[0119] Whenthe Company ID is the specific ID in step S45,
storing unit 75 recognizes the specific Company ID and stores
the Company ID together with the version number in the first
memory region (S46). Then, transmitter 76 transmits the
Company ID and the version number to the base unit (S47).
When the specific ID is not detected in step S45, storing unit
75 stores the Company ID and the version number in the
second memory region (S48). Then, transmitter 76 transmits
the Company ID and the version number to the base unit
(S49). When the absence of the request is determined in Step
43, counting unit 74 increments the number N by one. Count-
ing unit 74 determines the time-out or not (S51). This regis-
tering procedure returns to step S42 when the time-out is not
determined, and finishes when the time-out is determined.

[0120] The Company ID is required in the present embodi-
ment; however, only a request for the version information
may be performed using, as the Company 1D, a number
(vender identifier) provided for each company in the upper
bits of the BT device address shown in the communication
procedure in registering the cordless handset.

[0121] In the present embodiment, as discussed above, in
registering a counter radio apparatus on the other end of the
line, base unit controller 6 registers a Company ID transmit-
ted from the counter radio apparatus in RAM 34 in relation to
an ID peculiar to the radio apparatus. In starting the commu-
nication, base unit controller 6 switches a radio communica-
tion mode used afterward depending on whether or not the
Company ID of the counter radio apparatus is a specific ID. In
other words, base unit controller 6 selects a radio signal (for
example, data format) to be communicated depending on the
Company ID. For example, base unit controller 6 selects a
radio signal corresponding to the CDL when the Company 1D
is the specific ID, or a radio signal corresponding to the BT
when the Company ID is not the specific ID. Thus, base unit
controller 6 selects the radio communication signal depend-
ing on a situation.
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[0122] Base unit controller 6 performs a synchronization
process in a first radio communication standard (for example,
BT). In connecting a communication channel with a counter
communication apparatus, the communication is continued
in the first radio communication standard when the Company
1D of the registered counter communication apparatus is not
the specific ID. When the Company ID of the registered
counter communication apparatus is the specific ID, the com-
munication is performed in a second radio communication
standard (company’s own CDL mode). Thus, when the Com-
pany ID of the counter radio communication apparatus is the
specific ID, for example, the CDL communication can be
performed in a data format structured so as to improve sound
quality and allow long-distance communication. When the
Company ID ofthe counter radio communication apparatus is
not the specific ID, the communication is continued in the first
radio communication standard (for example, BT) having
usual sound quality and allowing short-distance communica-
tion. Thus, the communication having quality corresponding
to the Company ID of the counter radio communication appa-
ratus is allowed.

[0123] The second radio communication standard has a
first data format including error detecting data used for only
error detection of the Payload and a second data format
including error detecting data used for error detection and
error correction of the Payload. Base unit controller 6 can
select either of them. In other words, the second radio com-
munication standard (for example, a company’s own CDL
data format) is selected when the Company ID of the counter
radio communication apparatus is the specific ID, and further
the first data format or the second data format can be selected.
The communication having sound quality corresponding to
the Company 1D of the counter radio communication appa-
ratus is thus allowed, and communication having a different
condition such as the sound quality, speech distance, and the
number of simultaneous communications can be selected by
a user or the like.

[0124] Baseunitcontroller 6 can set the transmission power
to be higher than that in the communication in the first radio
communication standard, by selecting any of a plurality of
channel options in the second radio communication standard.
The communication having sound quality and distance cor-
responding to the Company ID of the counter radio commu-
nication apparatus is thus allowed.

[0125] Baseunit controller 6 comprises the following func-
tion realizing units:

[0126] Company ID requesting unit 61 for requesting a
Company 1D of a counter communication apparatus;

[0127] determining unit 64 that determines the presence or
absence of a reply from the counter communication appara-
tus, and, on determining the presence, determines whether or
not the Company ID of the counter communication apparatus
is a specific ID; and

[0128] storing unit 66 for storing the Company ID of the
counter communication apparatus and the version number of
the counter communication apparatus in a first memory
region when the Company ID is the specific ID, and storing
the Company ID of the counter communication apparatus and
the version number of the counter communication apparatus
in a second memory region when the Company 1D is not the
specific ID.
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[0129] Thebase unit certainly performs the communication
having the sound quality corresponding to the Company ID of
the counter radio communication apparatus thanks of the
structure discussed above.

[0130] When the base unit has a BT communication func-
tion as well as the company’s own CDL communication
function, the base unit usually communicates signal because
the first radio communication standard is the BT data format.
After connecting the communication channel, the BT data
format is switched to the CDL communication function in
response to the Company ID of the counter radio communi-
cation apparatus. Therefore, the own CDL mode communi-
cation having a sound quality as high as possible can be
obtained.

[0131] A plurality of data formats are prepared in the CDL
mode. In one of the data formats, data length of the Payload is
set equal to that of the Payload in the first radio communica-
tion standard, and the slot interval is set twice as long as that
in the first radio communication standard. The base unit can
therefore simultaneously communicate with radio communi-
cation apparatuses twice as many as those in the first radio
communication standard. In other words, when this data for-
mat in the CDL mode is used, the base unit can therefore
simultaneously communicate with six radio communication
apparatuses, namely twice as many as those in the BT com-
munication.

[0132] Inanother CDL data format, data length of the Pay-
load is a half of that of the Payload in the first radio commu-
nication standard, and the slot interval is the same as that in
the first radio communication standard. Information such as
error detection data can be added differently from the com-
munication in the first radio communication standard, and
speech quality can be improved.

Exemplary Embodiment 2

[0133] Structures of a base unit and a cordless handset in
accordance with an exemplary embodiment 2 of the present
invention are similar to those of exemplary embodiment 1
shown in FIG. 1 and FIG. 2. Exemplary embodiment 2 has a
function of data communication added to exemplary embodi-
ment 1. In exemplary embodiment 1 a communication format
is changed based on the Company ID, but in exemplary
embodiment 2 the format is changed based on a peculiar ID
(Bluetooth (BT) device address). A structure in which the
communication format is changed based on the Company 1D
similarly to exemplary embodiment 1 is also in the scope of
the present invention.

[0134] Sequence operations between base unit controller 6
and cordless handset controller 9 which have such a structure
are described with reference to FIG. 5A to FIG. 5C, FIG. 12A
to FIG. 15B. FIG. 12A is a sequence diagram showing a
sequence operation between base unit controller 6 and cord-
less handset controller 9 in registering the cordless handset.
FIG. 12B is a sequence diagram showing a function informa-
tion storing procedure. F1IG. 13 A is a sequence diagram show-
ing a sequence operation between base unit controller 6 and
cordless handset controller 9 in connecting a communication
channel. FIG. 13B is a sequence diagram showing a sequence
operation between base unit controller 6 and cordless handset
controller 9 in connecting a data communication channel.
FIG. 14A is a format diagram of a data format (format of data
signal) of the BT. FIG. 14B is a format diagram of a data
format of option 3 in a company’s own cordless phone (CDL)
model. FIG. 15A is a time slot block diagram showing assign-
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ment of a time slot in the BT mode. FIG. 15B is a time slot
block diagram showing assignment of the time slot (time slot
for data transmission and reception) in option 3 of in the CDL.
mode.

[0135] A procedure of registering the cordless handset is
firstly described with reference to FIG. 12A. Before the reg-
istering request from the cordless handset, the cordless hand-
set and the base unit inform each other of respective unique
identification numbers (peculiar Ids) (BT device addresses
here) previously and peculiarly assigned to the cordless hand-
set and the base unit (S61, S62).

[0136] InFIG.12A, on detecting a pressed state of a regis-
tering key (not shown) of input unit 39, cordless handset
controller 9 performs a registering request to the base unit
(S63). Base unit controller 6, on receiving the registering
request, requests a PIN of the cordless handset (S64). Cord-
less handset controller 9, on receiving the request for the PIN,
informs the base unit of the PIN (S65). The base unit now
finishes the registration of the cordless handset, and then base
unit controller 6 informs the cordless handset of the comple-
tion of the registration (S66). The data format shown in FIG.
14 A is used in steps S61 to S66. When the registering proce-
dure finishes in step S66, base unit controller 6 checks
whether or not upper bits of the BT device addresses indicate
apredetermined number (number previously stored in storing
unit 66). When they indicate the predetermined number, a
function information recognizing procedure discussed below
is performed. Upper bits of the BT device address indicate a
number set for each company, and lower bits indicate a num-
ber set individually assigned by each company. A predeter-
mined group manages the assignment of the company-by-
company code in the upper bits, and assigns a number in
response to an application from a company.

[0137] Now, a procedure of recognizing function informa-
tion is described. In FIG. 12B, at the completion of the reg-
istering procedure, base unit controller 6 requests function
information of the cordless handset (S67). The function infor-
mation includes, for example, information showing whether
or not a fast communication function is supported and infor-
mation showing communication speed having the fast com-
munication function. Cordless handset controller 9, on
receiving the request, returns the function information previ-
ously stored in the cordless handset to the base unit (S68). The
base unit registers the function information of the cordless
handset together with the BT device address. Cordless hand-
set controller 9 then requests function information of the base
unit (S69). The function information includes, for example,
information showing which communication function is sup-
ported and information showing communication speed when
the data communication function is supported. Base unit con-
troller 6, on receiving the request, returns the function infor-
mation previously stored in the base unit to the cordless
handset (S70). The cordless handset registers the function
information of the base unit together with the BT device
address. Now, the registration of the function information of
the cordless handset is finished.

[0138] The data format shown in FIG. 5A is used in steps
S61 to S70. The cordless handset and the base unit previously
recognize mutual peculiar IDs, so that the function informa-
tion can be registered together with the peculiar IDs in rela-
tion to each other.

[0139] Now, a procedure of connecting a line is described
with reference to FIG. 5A to FIG. 5C, and FIG. 13A to FIG.
15B.
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[0140] A case is described in which the base unit and the
cordless handset do not have a specific BT device address or
a case that a data communication function is not supported.
Burst controller 7 of the base unit determines whether or not
the cordless handset has the specific BT device address, based
on received data shown from the cordless handset. The
received data includes the BT device address of the cordless
handset in a data region. This notification is performed before
or during the request for the line connection.

[0141] As shown in FIG. 13A, on detecting the pressing of
the speaking key (not shown) of input unit 39, cordless hand-
set controller 9 requests the line connection of the base unit
(S71). Base unit controller 6, on receiving the request for the
line connection, transmits recognition data of the line con-
nection to the cordless handset (S72), and informs the cord-
less handset of the completion of the request for the line
connection (S73). Next, base unit controller 6 requests con-
nection of communication channel (S74), cordless handset
controller 9 returns the recognition of the communication
channel connection to the base unit (S75), and then the line
connection finishes. The data format shown in FIG. 13A is
used in steps S71 to S75, and the data format shown in FIG.
13B is used in steps S76 or later.

[0142] A case is described in which the base unit and the
cordless handset have a specific BT device address and the
data communication function is supported.

[0143] As shown in FIG. 13B, on detecting the pressing of
the speaking key (not shown) of input unit 39, cordless hand-
set controller 9 requests line connection including data com-
munication connection of the base unit (§76). Base unit con-
troller 6, on receiving the request for the line connection,
transmits recognition data of the line connection to the cord-
less handset (S77), and informs the cordless handset of the
completion of the request for the line connection (S78). Next,
base unit controller 6 specifies a communication speed and a
moderation mode and requests the data communication con-
nection (879). Cordless handset controller 9 inversely speci-
fies the communication speed and the moderation mode and
requests the data communication connection (S80). On
receiving the request for the data communication connection,
base unit controller 6 returns recognition data of the data
communication connection at the communication speed and
the moderation mode (S81). Cordless handset controller9, on
receiving the recognition data, also returns the recognition
data (S82).

[0144] The data format shown in FIG. 14A is used in steps
S76 to S82, and the data format shown in FIG. 14B is used in
steps S82 or later.

[0145] FIG. 16 and FIG. 17 are function block diagrams of
function realizing units in base unit controller 6 and cordless
handset controller 9, respectively.

[0146] In FIG. 16, base unit controller 6 comprises the
following function realizing units:

[0147] recognizing unit 81 for recognizing a BT device
address (peculiar ID) of the cordless handset;

[0148] determining unit 82 for determining whether or
not the peculiar ID is a specific ID and whether or not the
cordless handset supports a specific function;

[0149] enquiring unit 83 for enquiring about the specific
function supported by the cordless handset;

[0150] receiver 84 for receiving data from the cordless
handset; and
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[0151] storing unit 85 for storing the BT device address
as the peculiar ID and the specific function supported by
the cordless handset.

[0152] InFIG. 17, cordless handset controller 9 comprises
the following function realizing units:

[0153] recognizing unit 91 for recognizing a BT device
address (peculiar ID) of the base unit;

[0154] determining unit 92 for determining whether or
not the peculiar ID is a specific ID and whether or not the
base unit supports a specific function;

[0155] enquiring unit 93 for enquiring about the specific
function supported by the base unit;

[0156] receiver 94 for receiving data from the base unit;
and
[0157] storing unit 95 for storing the BT device address

as the peculiar ID and the specific function supported by

the cordless handset.
[0158] Function information storing procedures in the base
unit and the cordless handset that have such a structure are
described with reference to FIG. 18 and FIG. 19, respectively.
FIG. 18 is a flow chart of the function information storing
procedure in the base unit. FIG. 19 is a flow chart of the
function information storing procedure in the cordless hand-
set. The function information includes information showing
possibility of data communication and information showing a
communication speed in the data communication.
[0159] The function information storing procedure in the
base unit is firstly described with reference to FIG. 18. In FIG.
18, recognizing unit 81 recognizes a BT device address (pe-
culiar ID) of the cordless handset (S91). The function infor-
mation storing procedure in the base unit is performed after
the completion of the registering procedure shown in FIG.
12A. At this time, the base unit controller recognizes the BT
device address of the cordless handset after the registering
procedure.
[0160] Determining unit 82 determines whether or not the
BT device address is a specific address based on whether or
not a predetermined part of the BT device address includes a
predetermined code (S92). When the BT device address is
determined to be the specific address, enquiring unit 83
enquires about a function supported by the cordless handset
(893). Receiver 84 receives the specific function supported by
the cordless handset (S94). Then, determining unit 82 deter-
mines whether or not the specific function is supported (S95).
[0161] When it is determined that the specific function is
supported in step S95, storing unit 85 stores in RAM 34 the
BT device address and the supported function together with
the number of a Bluetooth (BT) counter (S96). When it is
determined that the specific function is not supported in step
S95, storing unit 85 also stores in RAM 34 the BT device
address and the supported function together with the number
of the BT counter (S97).
[0162] When the BT device address is determined not to be
the specific address in step S92, storing unit 85 stores in RAM
34 the BT device address together with the number of the BT
counter (S98).
[0163] The function information storing procedure in the
cordless handset is described with reference to FIG. 19.
[0164] In FIG. 19, recognizing unit 91 recognizes a BT
device address (peculiar ID) of the base unit (S101). The
function information storing procedure in the cordless hand-
set is performed after the completion of the registering pro-
cedure shown in FIG. 12A. At this time, the cordless handset
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controller 9 recognizes the BT device address of the base unit
after the registering procedure.

[0165] Determining unit 92 determines whether or not the
BT device address is a specific address based on whether or
not a predetermined part of the BT device address includes a
predetermined code (S102). When the BT device address is
determined to be the specific address, enquiring unit 93
enquires about a function supported by the base unit (S103).
Receiver 94 receives the specific function supported by the
base unit (S104). Then, determining unit 92 determines
whether or not the specific function is supported (S105).
[0166] When it is determined that the specific function is
supported in step S105, storing unit 95 stores in RAM 34 the
BT device address and the supported function together with
the number of a BT counter (S106). When it is determined
that the specific function is not supported in step S105, storing
unit 95 also stores in RAM 34 the BT device address and the
supported function together with the number of the BT
counter (S107).

[0167] When the BT device address is determined not to be
the specific address in step S102, storing unit 95 stores in
RAM 34 the BT device address together with the number of
the BT counter (S108).

[0168] As discussed above, a radio communication appa-
ratus of the present embodiment transmits and receives sig-
nals in data formats in a plurality of radio communication
standards, and has the following structure:

[0169] (1)aradiounitfortransmitting and receiving signals
in the data formats in the plurality of radio communication
standards;

[0170] (2) RAM 34 for registering a peculiar ID of a
counter radio apparatus on the other end of the line in regis-
tering the counter radio apparatus; and

[0171] (3) base unit controller 6 for discriminating a com-
munication mode based on the peculiar ID and performing a
process in response to the discrimination result.

Base unit controller 6 selects a radio signal (for example, data
format) to be communicated in response to the peculiar ID.
For example, base unit controller 6 selects a radio signal
corresponding to a company’s own cordless phone mode
when the peculiar ID is a specific ID, and selects a radio signal
corresponding to the Bluetooth (BT) when the peculiar ID is
not the specific ID. Such a structure allows selection of aradio
communication signal corresponding to each state.

[0172] Base unit controller 6 determines whether or not a
predetermined part of the peculiar ID includes a predeter-
mined code and whether or not a specific communication
function is supported. Base unit controller 6 performs a pro-
cess in response to the determination result. Therefore, when
the predetermined part of the peculiar ID includes the prede-
termined code and the specific communication function is
supported, base unit controller 6 can communicate signals
using the specific communication function. When the specific
communication function provides fast data communication,
base unit controller 6 can transmit data at a high speed.
[0173] When the specific communication function is fast
data communication of 1 Mbps to 10 Mbps, base unit con-
troller 6 can transmit data at a high speed in a range from 1
Mbps to 10 Mbps.

[0174] Baseunit controller 6 comprises the following func-
tion realizing units:

[0175] (4) recognizing unit 81 for recognizing the peculiar
ID of a counter radio apparatus on the other end of the line;
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[0176] (5) determining unit 82 for determining whether or
not the predetermined part includes the predetermined code
and whether or not the counter radio apparatus supports the
specific function; and

[0177] (6) storing unit 85 for storing the peculiar ID and the
specific function when the peculiar ID is the specific ID and
the counter radio apparatus supports the specific function.
The base unit can thus certainly perform communication with
a quality corresponding to the peculiar ID of the counter radio
apparatus.

1. A radio communication apparatus for performing at least
one of transmission and reception in a plurality of radio
communication standards with a cordless handset, the radio
communication apparatus comprising:

a radio unit configured to transmit and receive signals in a

plurality of data formats; and

a controller configured to register an identifying informa-

tion of the cordless handset received from the cordless
handset and discriminate whether the identifying infor-
mation transmitted from the cordless handset is a spe-
cific information or not,
wherein
on receiving a connection request from the cordless handset
in a first radio communication standard,
the controller communicates with the cordless handset in the
first radio communication standard when the identifying
information is not the specific information, and
the controller switches the first radio communication stan-
dard to a second radio communication standard which is
different from the first radio communication standard, selects
one of (A) a first data format not for performing error correc-
tion but for performing error detection of Payload and (B) a
second data format for performing the error detection and the
error correction of the Payload and communicates with the
cordless handset, when the identifying information is the
specific information.

2. The radio communication apparatus according to claim
1, wherein said controller firstly performs a synchronization
process in the first radio communication standard.

3. The radio communication apparatus according to claim
1, wherein, in the first data format, data length of the Payload
equals to that of Payload in the first radio communication
standard and a slot interval is twice as long as that in the first
radio communication standard.

4. The radio communication apparatus according to claim
1, wherein, in the second data format, data length of the
Payload is a half of that of the Payload in the first radio
communication standard and a slot interval is the same as that
in the first radio communication standard.

5. The radio communication apparatus according to claim
1, wherein said controller selects one of a plurality of channel
options in the second radio communication standard to set a
transmission power higher than that in the communication in
the first radio communication standard.

6. The radio communication apparatus according to claim
1, wherein the first radio communication standard is a Blue-
tooth data format.

7. The radio communication apparatus according to claim
1, wherein said radio communication apparatus performs at
least one of transmission and reception of apparatus peculiar
ID from the cordless handset, and said controller discrimi-
nates whether a predetermined part of the peculiar 1D
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includes a predetermined code, discriminates whether a spe-
cific communication function is supported, and performs a
process in response to discrimination results.

8. The radio communication apparatus according to claim
7, wherein the specific communication function is a fast data
communication function of 1 Mbps to 10 Mbps.

9. The radio communication apparatus according to claim
7, wherein said controller comprises:

a recognizing unit configured to recognize the peculiar ID

of the counter radio apparatus;

a determining unit configured to determine whether the
predetermined part includes the predetermined code and
whether the cordless handset supports the specific func-
tion;

and a storing unit configured to store the peculiar ID and
the specific function when the peculiar ID is the specific
ID and the cordless handset supports the specific func-
tion.

10. The radio communication apparatus according to claim

1, further comprising a registering unit configured to register
the company identifying information transmitted from the
cordless handset, wherein said controller, on receiving the
connection request from the cordless handset in communica-
tion of a first radio communication standard, discriminates
whether the transmitted company identifying information is
the specific information based on the information registered
by said registering unit.

11. The radio communication apparatus according to claim
10, wherein said registering unit registers version information
of'the cordless handset in relation to the company identifying
information of the cordless handset, and said controller per-
forms communication in the second radio communication
standard and selects an option in response to the version
information registered together with the company identifying
information when the transmitted company identifying infor-
mation is the specific information.

12. The radio communication apparatus according to claim
1, further comprising a burst received-data generator config-
ured to output radio quality data by processing a received
signal, wherein said controller switches at least one of
antenna diversity and reception gain based on the radio qual-
ity data in the communication in the second radio communi-
cation standard.

13. The radio communication apparatus according to claim
12, wherein the radio quality data indicates received signal
quality and received electric field strength, and further
includes an Eye diagram of a received pulse generated during
receiving Preamble in the communication in the second radio
communication standard.

14. The radio communication apparatus according to claim
12, wherein said radio communication apparatus, on dis-
criminating that the other terminal is a company’s own prod-
uct based on information communicated in connection in the
first radio communication standard, switches the standard to
the second radio communication standard both on a transmis-
sion side and a reception side, and determines the radio qual-
ity data indicating quality of a received pulse and received
electric field strength by adding a bit number of Preamble in
the communication in the second radio communication stan-
dard.



