JP 2004-509570 A 2004.3.25

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
}53%2004-509570
(P2004-5095704)
(49 A%EEB  FR165£3H 258 (2004.3.25)
(51) Int.CL." Fl F—va—F (B%)
HO4Q 3/58 HO4Q 3/58 101 5K049

EERR AWK FHREEWERE (&38R

@) HEES #FER2002-529001 (P2002-529001) |(71) HEE A 503105169

(86) (22) HEER EREI3FIA 18H (2001, 9.18) IhS—hb— 232 b5—3arA, A1
(85) BIRRSCHR L E ERLI54E3A 196 (2003.3.19) YaA—RKL—Fw [

(86) HEHBEES  PCT/US2001/029122 TAVAERE 02494 wHFa—
@7 ERAMES  w02002/025017 wW, =&AL FXEVws AR
B7) HEAMB ERE 1453 281 (2002.3.28) -k 117

(Bl BEIEXIRES 60/234,0% (74) {RE A 100064447

(32) &5ER ERL 1289 208 (2000. 9. 20) #ELT MBEF EX

(33) MEEERE  KRE (S (74) LI A 100085176

FEL ME BE
(74) fRE A 100106703

fEL EE MK
(74) fLE A 100096943

#E+ ¥ #—

BREICHKS
54 [(REAOEM] PEXBEHER— 2V E—FEEFNA AZTEET A3 LDOIY AT ARBLURE

GNHOOO0O

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

02 114 104
L L
B1
B2

112—/ 116—/ SETLESS
PBX GATEWAY

TRUNK

100



e R ey [ s R s [y |

e e e e e e e e s |

OooDooooooooogdg

Oo0oooooooooooo0 oo oDooooDUoooDoDooogogoooood
e e e s e e ) s e
Ooo0ooooooo o0 oo oooo0o o oD oDooo o0 oo oDooooooooofdg
Ooo0ooooooo o0 oo oooOo0 oo oDoDooo0o oo oDoooo0ooooodg

OO0 oooo4ogooooogdg

Oo0oooooooooooOgodg

OoooooooooooQgdg
Oo0oooooooooog

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgodg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgdg
Oooooooggdg

O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O
O

O oOooo
O Oooo

O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooooo

O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O

O 0O oo

O O0ooo

O O0ooo

O 0Oooo

O Oooo

O Ooogo

O O0ooo

O O0ooo

O Oooo

O Oooo

O Ooogo

(2)

O
O
O
O
O
OJ
O
O

O
O
O
O
O
O
O
O

O 0ooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O o0ood

O O0ooo

O Oooo

JP 2004-509570 A 2004.

[ |
O d
O d
[ |
[ |
[ |
O d
O d
[ |
[ |
O

O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O O
O O
O d
O O
O O
O O
O O
O d
0O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O

O O
O O
O
O
O
O
O
O
O
O
O

O Oooo
O Oooo
O 0O oo
O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo
O O0ooo
O 0Oooo

O
O

O Oooo

.25

O Ooogo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

e e e e e e e I s sy |

O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo

O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
OJ
O
O
O
O
O
O
O
O
O

Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog
OO0 ooooogogg

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
]
O
O
O

O 0Oo0oo0ooao

0O O

O 0Oooo
O Oooo
O Oooo

)

O
(]

O
O

O
O

(]
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O

O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

|

JP 2004-509570 A 2004.

O Oooo
O Oooo
O Oooo

.25

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

Oo0o0oooodUoooooooddUooDooUU U UUoDoDoDoDUoUUUoUoDoDoog4goooao
OoOoooooooDooooooo0o oo ooooooooDoDooooooDoooogoooao
Oooooooo0ooooooo00 oo oooo oD oo oDoDooo0DooDoDooogoooao
OoOoooooo0oooooo4o0 oo ooo oD UoooDoDoDoooDoooDoDooogogQgoooao

OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg

O
O

O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
OJ

O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O

O Ooogoo
[ Y

O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo

O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O
O
O
O
O
O
O
O
O
O

O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

(4)

O
(]

|

|

]

JP 2004-509570 A 2004.

uod

O

O

0

ugoooaooboadd

O

O

O

O

O

O

O

O 0Oooo
O 0Oooo

.25

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

OoOoooooooDooooooo0o oo ooooooooDoDooooooDoooogoooao
Oooooooo0ooooooo00 oo oooo oD oo oDoDooo0DooDoDooogoooao
OoOoooooo0oooooo4o0 oo ooo oD UoooDoDoDoooDoooDoDooogogQgoooao

OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg

O
O
O
O
O
O
O
O
]
O
O
O

O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao

OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod

O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo

OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

()

O
O

O
O

O 0Oo0oo0ooao (]
O

O 0Ooo0oo0ooao

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O

O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

O O oo
I ) [
O 0o oOoo

O
|

O

|

|

JP 2004-509570 A 2004.

O
O

.25

10

20

30

40

50



e R ey [ s R s [y |

Oo0oooooo0o0ooooooo0o oo oDooo oo ooDoDooogogooooao
Oo0oooo4o0dooooooo0 oo oDoDooo oo oDoDooogooooao
OOo0o0ooodUooooooUddUooDoDooUoUoDUUoooDooDo4gooooao
Oooooocoo0oooooooooDoooooooDoooooogoooao
Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 Do oDooogoggogooooood
Oooooooooooooood
Oo0ooooooooooooodg
Oo0ooooooooooooodg

e e e e e s s [

O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo

O Oooo

O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooogo

O 0Oooo

O 0Oooo

O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

O Oooo

O Oooo

O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

(6)

O

|

|

JP 2004-509570 A 2004.

O
O
O
O
O
O
O
O
O
(]
O

O O
O d
O d
[ |
[ |
O
O
O
O
(]
O

O
O
OJ
O
O
O
O
OJ
O
O O0ooo O
O 0Oooo O

O
O
O
O
O
O
O
O
O
O
O

O
O

O
O

O Oooo

.25

O Ooogo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OOooooo40oUoooooo4o00 oo oDooooo LoD UoooDoDoDoooUoDoooDoDooogoggoooao
Oo0o0oooodUoooooooddUooDooUU U UUoDoDoDoDUoUUUoUoDoDoog4goooao

OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg

O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O

Oooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao

O
O
O
O
O
O

Oo0oooooooogooooonOo
Oo0oooocooooooog
Ooooooooooooog

O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

Oooooooooogooao
Ooooooooogoooao

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo

O Oooo

O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O

O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood

O Ooogoo

O 0O oo

O O0ooo

O

O
O
O

O
O

€]

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo

|

JP 2004-509570 A 2004.

uod

O

O

0

ugoooaooboadd

O

O

O

O

O Ooogoog
I [ Y
O O0ooo

O

(]
O
O
O
O
O

O

O

O O0ooo

O 0Oooo

O Oooo

.25

O Ooogo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

I Y [y

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgodg

O 0O oo

oo ooooooogogoo-g

OO0 Do oDooogogoogogoooao

OOoo0ooooao
O0Ooo0ooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

[ i R |

O0Ooo0ooooao

OJ
OoooocoooooooooooooooOodg

O
O
O

OO0 ooooooooooooooQgodg

[ |

|
O oOooo I|:| O Ooogogoog
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoOoo0oooogod
OoOoo0oooogod

O 0Oooo
O oOooo

OoooooooQgooao
OoooooogogQgogooao
Oooooooggogoao
OoooooooogoooOoao
Ooooooooogoooao
OoooooogooQgooao
OoooooogQgooao
Oooooooggogooao
OooooooooOooOooOoao
OooooooooQgoooao
OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
Ooooooooogoooao
Oooooooogooao
OoooooogooQgooao
Ooooooogoggogooao
OO0 oooooggogoao
Ooooooooogoooo

O oOooo
O oOooo

Oooooooood
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
oo oo ooooogdg
Oooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
Oooooooooogodg
oo ooooooogodg
oo ooooooogg
OO0 ooooooogdg
OO0 ooooooogdg
Oooooooooodg
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg

Ooo0oooogoQgdg

Oo0oooogQgdg

Ooo0oooogoQgdg

O O

Oooooogogdg

(8)

OooOoo0oooodgadg

O
O
O
O
O
OJ
O
O

OooOoo0oooodgadg

OoooooogoQgdg

OoooooogoQgdg

Oo0oooogQgdg

Oo0oooogQgdg

OoooooogoQgg

OoooooogoQgg

Ooooooggg

Ooooooggg

OoOoooogoood

OoOoooogoood

OooooooQgdg

OooooooQgdg

Oo0oooogoQgdg

O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo

O

JP 2004-509570 A 2004.

[ |
O d
O d
[ |
[ |
[ |
O d
O d
[ |

O

O

OooooogQgog
Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg

O
O
O

O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo

O
O
O

O O d |
oo |
O O oOod
O O odd
O O o ad
O O o ad
O O o d

O
O
OJ
O
O
O
O
OJ
O
O
O

O
O
OJ
O
O
O
O
OJ
O
O
O

Oo0oooogoQgdg

.25

Ooooooggdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

OO0 o0Dooo40ooUooDoDoogog4gooooao
Oooooooooooooogooooao
Ooooocoooooooooooooao
Ooooooooooooogoooao
Oooooo4ogooooooogogoao
Oo0DoDooogogUoooooogogogao
Oooooooooooooogoogoao
Ooooocooooooooogoogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0DoDooo4gog4oooooogogoao
Oooooooooooooogoogoao
Ooooocooooooooogogogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0ooooo4gogoooooogogoao
Oooooooooooooogoogooao
Ooooocooooooooogogogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
OooDoooooooooogogoao
OO0 oDooog0gUoooDooogogogao
Ooooocooooooooogoogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
OooDoooogooooooogogoao
Oo0DoDooogdgUoooDooogogogao
Ooooocooooooooogoogoao
Ooooocooooooooogogogoao
Oooooooooooooogogoao
OooDoocoogooooooogogoao
Oo0oDoooggUoooooogogogao
Ooooocooooooooogoogoao
Ooooocooooooooogoogoao
Oooooooooooooogogoao
Oooooooooooooogogoao
Oo0DoDooogg4oooooogogogao

OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog
Ooo0oooooooooooooo0ooDooooooooooQogogoao
Ooo0oooooooooDooooo00 oo oooooooDooogQgogoaoQg

Ooooooooooooooaoo
Oo0oooooogogoooooaog
OO0 oooDooogoggogoooooao
Ooo0oooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooogogoooooaog
OO0 ooooooggogoooooaog
Oo0oooooooooooooaoo
Ooooooooooooooaoo
Oo0ooooooooooooaoo
Oo0oooooogogoooooaog
OOo0oooooogoooooaog
OOo0oooooooooooooaoo
Ooo0ooooooooooooao
Oo0ooooooooooooaoo

OO0 oooooogoQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooooooooogooao
OooooooooQgooao
Oo0ooooooQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooo0oooooooOgoOooao
OooooooooQgooao
Oo0ooooooQgooao
Oooooooogogooao
OO0 oooooogoggooao
Ooo0oooooooOgoOooao
Ooooooooogooao
OO0 oooooogoQgooao
Oo0oooooogoQgooao
OO0 oooooogoggooao
OO0 oooooogoggogoao
Ooooooooogooao
OoooooooQgooao
OooooooogoQgooao
Oooooooogoggooao
OO0 oooooogoggogoao
Ooooooooogooao
OooooooooQgooao
Oo0ooooooQgooao
OO0 oooooogogooao
OO0 oooooogoggogogoao
Ooo0ooooooogooao
Ooooooooogooao
OooooooooQgooao
Oooooooogogooao

(9

OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOoo0oooooOoooooao
Oooooooogooooaoo
OoooooooQogooooao
OoooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooao
OoooooooOoooooaoo
OoooooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOogooooaoo
Ooooooooooooaoo
OoooooooQogooooaoo
OooooooQgooooao
OO0 oDoDoogog4Qgooooaog

JP 2004-509570 A 2004.

.25

OO0 o oooooggg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |
e s e e A s e e s e e e e R e e I s [ |
e R e [ A sy |
e e e e [ [ [ |

OO0 o0ooODoooo0oooooogogQgooo
OO0 ooooo4o0oooooggooao
OO0 0o oDooo4Qo0oooooggogoao
Oo0ooooooooooooooQgodg
OO0 ooooooooooooooQgodg
OO0 0o oDoooooooooooQgdg
OO0 oo oooogooooooogoggdg
OO0 0o oDooogooooooggg
Oo0ooooooooooooooQgdg
OO0 oooooooooooooQgdg
OO0 oo oooogooooooooQgdg
OO0 ooooogooooooogogogdg

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg

Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

O Ooogo
O
O
O
O
O

O
O

Ooooooogogoao
OoOoooooooOoogooOoao
Ooooooooogogogogoao
Oooooooogogooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo

(10)

(]
O
O
O
O
O
O
O

O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Oooo

JP 2004-509570 A 2004.3.25

O O
O O
O O
O O
O O
O O
O O
O O
O O
O (]
O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

Ooooooodg
OO0 oooood

10

20

30

40

50



e R ey [ s R s [y |

Oooooooooooooogooooao

OooDooooooooogdg

OoOo0oooooo0oooDooo4o0 oo ooooooooDooogQgogoaoQg

OOooooooogogg

Oo0oooDooooooooogogooao
OO0 ooDoogogoooDooodgogooao
Ooooooooooooooogogogoooao
Oo0oooooo o ooooogogoooao

O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

OO0 oooooogogdg

O 0Ooogo

OO0 oooo4ogooooogdg

OooooooooOodg

O 0ooo

Oo0oooooooooooOgodg

OoooooooogooQgog

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O 0Oooo

OoooooooooooQgdg

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog

O
O
O
O
O
O
O

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao

O
O
O
O
O
O
O
O
O
]
O
O
O

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo

O Oooo

OooooooogoQgdg
OooooogoQgdg

O
O

O

O Oooo

O 0Ooogo

O 0O0ooooog

O 0Oooo

O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

O
O
O
O
O
O
O
O
O
O

O 0Oooo

O Oooo

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

~
[N
[N
N

O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao

0O O
[ |

O 0oo o
O 0Oooo

O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O Oooo

O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

O Oooo

O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog

O
O
O
O
O
O
O

O Oooo

O Oood

|

O 0Oooo

O Oooo

JP 2004-509570 A 2004.

O Oooo

O Oooo

O 0O oo

O 0Ooogo

O O0ooo

O 0ooo

O Oooo

O
O
O
O
O
O
O
O

O Oooo

O Oooo

O Oooo

O

O 0ooo

O 0Oooo

O Oooo

O Oooo

.25

O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

OoooooogoQgogoaoQg

O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg

Oo0oooooooooooooogdg
Oo0oooooooooooooogd
OO0 oooooogooooooogd
Oo0oooooooooooooogod
Ooo0oooooooooooooogd
Oo0oooooooooooooogdg
Ooooooooooooooogd
OO0 oooooogoooooogd
OOo0ooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogd
OOo0oooooooooooooogd
OOo0ooooooooooooogd
OOo0oooooooooooooogod

Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OoooooooQgog
Ooooooooogogg
Oooooooogogg
OO0 oooooogogg
OOoooooooOod
OoooooooogooOodg
OoooooooogoQgog
OoooooooogoQgoog
Oooooooogogg

OJ
O
O

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo

O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

(12)

Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

O Oooo

O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao
O Oo0oooogoao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

O
O
O

JP 2004-509570 A 2004.

uod

O

O

0

ugoooaooboadd

O

O

O 0Oooo
O Oooo
O Oooo

O

O

O

O

O

.25

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Oooooooooooooogodg
Oooooooooooooogod
Oo0DoDoDooogog4gogoooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg
Oooooooooooooogod
OoDoDooo4gogooooogdg

O
O
O
O
O

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao
OoooooQgogao
OooooogoQgogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OooooooQgogoo
OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao

O
O
O
O
O

O oo oooog

OO0 ogooooog

OOooooooo

Oo0oooooooooooOodg

Oooooooo

OoooooooooooOgodg

Ooooooog

Oooooooooooogdg

Ooooooog

Oooooooooooogdg

O Oo0ooooog

Oo0oDooo4ogooooogdg

(13)

OoOooOooOooooo

Oo0ooooooooooood

O

Ooooooooo

OoooooooooooQgodg

Oooooooog

OooooooQgdg

O
O
O
OJ
O

OoooooooooooQgdg

Ooooooog

OooooogooQgdg

Oooooooooooogdg

O Oo0ooooog

OoOooooogogdg

OooDoooogoooooogdg

Oooo0ooogo

Oooooogoood

Ooooooooooogogood

Oooooooo

OooooooQgdg

Oo0oooooooooooOodg

Ooooooog

OoooooooQgdg

OooooooooooooQgdg

JP 2004-509570 A 2004.

ugboobooaooboodoboad

Ooooooodg
Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

Oooooooog

Ooooooogdg

Oooooooooooogdg

O oo oooog

Oooooogogogdg

Ooooooogooooogdg

OO0 ooooog

Oooooogoogdg

Oo0DoDooogogoooooogdg

Ooooooooo

OooOoooooOodg

OoooooooooooOgodg

Oooooooo

OooooooQgdg

OooooooooooooQgdg

Oooooooog

OooooooQgdg

Ooooooooooooogdg

O oo oooog

Oooooogoogdg

Ooooooogooooooogdg

O 0O0ogooooog

Oo0oooogogdg

Oo0DoDooooooooogdg

Oooooooo

OooOoooooOodg

OoooooooooooOgodg

Oooooooog

Oooo0oooQgdg

OoooooooooooQgdg

Ooooooog

OoooooQgdg

Ooooooooooooogdg

O oo oooog

Oooooogogogdg

Oooooooooooogdg

.25

O 0o oooodg

Oooooogoogdg

OoDoDooo4ogooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

OO0 ooooooogoooooog

oo oooooogogooo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogogooo
oo oooooogogoo
OO0 oooooogogoo

OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oooooooogooooao
Ooooocooooooao
Ooooooogooooao
Ooooooogooooao
OO0 oooogogoooao
OoooooooOooOoooao
Oooooocooooooao
Oooooooooooao
Ooooooogogogoooao
Oooooogogogoooao
OoooooooOooOoooOoao
Ooooocooogooooao
Oooooooooooao
Ooooooogogooooao
OoDooooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao

OO0 oooooogoggooooog

OO0 OoDooDoogog4gooooog

Oo0oooooooogoooooao

Oo0oooooooooooo

OO0 oooooo4gogooooog

OO0 oooooogogooooog

Oooooooogogoao
Ooooooogogoao
OoooooooogooOooOoo
Ooooooooogogogoao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OoOoooooooOoogooOoao
Ooooooooogogogogoao
Oooooooogogooao
Oooooooogogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogogooao
Ooooooooogogooo
Oooooooogogooao
Oooooooogogoao
OOoDooooogogoao
Ooooooooogoogooao
Oooooooogogooo
Oooooooogogogoao
Oooooooogogooao
OoooDooogogooao
Ooooooooogoogooao
Ooooooooogoogooao
Oooooooogogogooao
Oooooooogogogoao
Ooooooogogoao

OO0 oDooDoogog4Qgooooog

Oo0ooooooooooooa.o

Oo0ooooooogoooooano

OO0 oooooo4gogooooog

OO0 oooooo4gogooooog

OO0 oo oDooogog4Qgooooaog

(14)

Oo0ooooooooooooao-o
Oo0ooooooogoooooao

Oo0ooooooogogooooono

OO0 ooooooogooooog

OO0 ooDooogog4ogooooaog
OO0 OooDoogog4gogooooaog
Oo0ooooooOoooooao
Ooooooooooooano
Oooooooogooooaog
OO0 ooooogog4gogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooOoooooao
Ooooooooooooaog
OoDoDoooooooooaog
Ooooooogogogooooaog
OO0 oDoDoogog4gogooooaog
OOo0ooooooogoooooao
Ooooooooooooano
Ooooooooooooaog
OoDooooogogooooaog
OO0 ooDoogog4gogooooaog

JP 2004-509570 A 2004.

Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

.25

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OoOoo0oooogod
OOo0o0oooogod
Ooo0Ooo0ooood
OoOoo0oood

Oo0oooooo0oU0oooooo0UooDoDoDoooo Do oDoDoDoDUo LoD oDoDoDoogogooooodg
e A s e s e e ) e e ) e e A |
Oooooocooo0oooooooooDoDoooo oo oDoooooooDoDoooooooooodo
Oooooooo0oDoooooo0o oo oDoooo oo oDoooooooDoDoDooooooooogdg

OoooooooQooooao

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0oood
OOoo0ooood
OOoo0ooood
O0Oo0oooodg
O0Oo0Oo0oo0ooad
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg

Oooooooooooooogogogooao

O
O
OJ
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O

OooooooQgogoooao

OoooDoooooooooogoggooao

OO0 ooDooogoQgogooao

Oo0DoDoDoo4gog4ooooooggooao

Ooo0oooooOooOooOooao

Oooooooooooooogoogooao

OoooooooQooooao

Oooooooooooooogoogooo

OoooooooQgoooao

Oooooooooooooogogogooao

OoooooogoQgoooao

Oooooooo0oooooogogogooao

OO0 ooooogogQgogooao

OoDoDoDoogog4ooooooggooao

OOoo0oooooOooOooOooOoao

Oooooooooooooogoogooao

OoooooooQooooao

Oooooooooooooogoogooao

OooooooQooooao

Oooooooooooooogogogooao

OooooooQgoooao

Oooooooooooooogogogooao

OoDooooogoQgogoooao

OoDooDoogog4o0ooooogoggooao

~
[EnN
a1
~

OOoo0ooooooOooOooOooOoao
Oooooooooooao

OooooooooooooogogoOooOoao
Oooooocooooooooogoogooao

O
O

OooooooQogoooao

Oooooooo0oooooogogooao

O

OooooooQgoooao

Oooooooo0oooooogogogooao

OO0 ooooogogQgogogooao

OoooDoooooooooggooao

Ooooooooooogoogo

OooooooooooooDooogooogoogo

Ooo0oooooOooOooOooao

Oooooocooooooooogogooao

OoooooooQooooao

Oooooooooooooogoggooao

JP 2004-509570 A 2004.

OoooooooQooooao

Oooooooooooooogogogooao

Oo0ooooooggogoQg
OO0 oooDoooggogodg
OooooooooOgoogod
OooooooooQgogooQo
Oo0oooooogogQgogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgogogooQo
Oo0oooooogogogogoo-g
oo oooooogoggogooQg
OO0 ooooooggogodg

O Oooooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0oooao
O O0Oo0ogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao

Oooooooooooooogogogooao

OO0 o0ooDoo4gog4ooooooggooao

Ooooooooooooooogoogooao

Oooooooooooooogoogooao

Oooooooo0oooooogoggooao

OOo0oooooooooooogogog
OO0 oooooogoggogooooogogog
OOo0ooooooooooooogoQgadg
OoooooooooooooogogoaoQg
Oo0ooooooooooooogoQg-g
OOo0oooooooooooogogog
OO0 oooooogogoooooggg

N
()]

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

[ s e ey e s e ) e e s [ s [ |

Oo0Doooogogdg

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao

OO0 o0oDooo0odUoooDooUogUUoooDoDoDoUooUUUoUoDoDooggogogooooao
OoooooooooooooooooDoooooooDoooooooooao
OoOoooooooooooooo00 oo oDooooDooDoDooooooooaoo

Oooooooo0oooooogooao
OOoooooooooooooggogoQg
OO0 oDoooo4gogogooooooggogog
OOo0oooooooooooooOogogaQg
OoooooooooooooQgogoaoQg
OoooooooooooooggogoaoQg
OOo0ooooooooooooggogoQg
OO0 oDoDooo4ogogoooooggogog
OOo0oooooooooooooQgogoaQg
OoooooooooooooQgogoaoQg
OooooooooooooogogQgogoaoQg
OOooooooooooooogoggogoaog
OO0 ooooooooooooggogog
OOo0oooooooooooooOgooOgoad
OoooooooooooooQgogoaoQg
OooooooooooooogogQgogoaoQg
OOoooooooooooooggogoaoQg
OOo0ooooooooooooggogog
OO0 o0DoDoooggooooooggogg
OooooooooooooooQgogoao
OooooooooooooogogQgogoaoQg
OOooooooooooooogoggogoaoQg
OOo0ooooooooooooggogaoQg
OO0 oDoDooo4gogogooooooggogog
OOo0oooooooooooooQogogoaQg
OooooooooooooogogQgogoaoQg
OoooooooooooooggogooQg
OOoooooooooooooggogoQg
OO0 ooDooo4ogogooooooggogog
OOo0oooooooooooooOogogoad
OoooooooooooooQgogoaoQg
OooooooooooooogQgogaoQg
OOoooooooooooooggogaoQg
OO0 ooooo4oogoooooggogog

Ooooooodgdg

Ooo0oooogoQgdg
Ooo0ooood
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

Oo0ooooooooooao
OOo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0oooooooogooooao
Oo0ooooooooooao
OO0 ooooooooooao
OO0 oooooogogogoooao
OO0 ooooogogogoooao
OOo0oooooooOooooao
OOo0ooooooooooao
Oo0ooooooooooao
Oo0oooooogoogoooao
OO0 ooooogogogogoooao
OOo0oooooooOooOooOoobooao
OOo0oooooooogooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

(16)

O
(]

OO0 oooooogogogoo
OO0 oooooogogooo
OO0 oooooogogoo
OO0 o0ooDooogogoogao
Ooooooooogogoo
oo o oooooogogoo
OO0 oooooogogoo
OO0 o0 ooooogogoo
OO0 oo oDooogogogoo
Ooooooooogogoo
oo o ooooogogoo
OO0 oooooogogoo
OO0 oooooogogoo
OO0 ooooDooogogogo
Ooooooooogogooo
OO0 oooooogogoo
oo oooooogogogoo
OO0 o0 ooooogogoo
OO0 o ooDooogogoao

JP 2004-509570 A 2004.

uod

O

O

0

ugoooaooboadd

O

O

O

O

O

O

O

.25

10

20

30

40

50



e R ey [ s R s [y |

ey ey e e e sy e e e I
OoOo0oooooo0oooooo0 oo ooD oo UoooDoDoDoUU oo oDoDoDooUoUUoUoDoDooogogooao
e e e e e ey e R e Y Y I Y
e e Iy
[y e e e e ey R e Iy

Ooooooooooooodg
Oo0ooooo4gogooooodg
OO0 oDoDooogogoooood
OOo0ooooooooooboood
Oo0ooooooooooodg
Ooooooooooooogdg
Oo0oooooogooooodg
OO0 ooooo4gogooooogodg
OOo0ooooooooooboood
OOoooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 ooooogogooooogodg
OOo0ooooooooooboood
OOooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooo4gogoooood
OOo0ooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooogogooooodg
OOo0ooooooooooood
Oooooocooooooodg
Ooooooooooooodg
OOo0oooooogooooodg
OO0 ooDooogogoooood
OOo0ooooooooooboood
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooog
OO0 oooooogogooooodg

O
O
O
O
O

O
O
OJ
O
O

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod

Oooooooo0oooooogoQgdg

OoooooogogQgogooao
OO0 oooooggogoao
OoooooooogooOoao
OooooooooQgoooao
OoooooooQgooao
OoooooogogQgogooao
Oooooooggogoao
OoooooooogoooOoao
Ooooooooogoooao

O Oooo

O 0Ooogo

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

OoooooooogoQgodg

O Oooo

Oo0oooooogoQgg

O Oooo

OO0 oooooogogdg

an

O 0oo o
O 0Oooo

OoOoooooooOod
Oooooooooodg

O Oooo

OoooooooogooQgog

O Oooo

Ooo0oooooogogodg

O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O Oooo

Oo0oooooogogg

O Oood

OooDoooodgogood

[

O 0Oooo

OooooooooOodg

O Oooo

OoooooooogooQgodg

JP 2004-509570 A 2004.

O Oooo

Oo0oooooogoQgog

O Oooo

OO0 oooooogogdg

O 0Ooogo

OO0 oooooogogdg

O 0ooo

OoOoooooooOod

O Oooo

OoooooooooQodg

O Oooo

Ooo0oooooogoQgg

O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao

O Oooo

OO0 oooooogogdg

O Oooo

OO0 oooooogogg

O 0ooo

OoOoooooooOod

O 0Oooo

OooooooooOodg

O Ooo0ooo
O Ooogooo
O O0Oogoo

O Oooo

Ooo0oooooogoQgodg

O Oooo

Oo0oooooogogg

O Oooo

OO0 oooooogogdg

10

20

30

40

50



Oooooooo0ooooooo0 oo oDooo oo oo oDoDooo0ooDoDooogoooao
OoOOoooooo0oooooooooUoDoDoDooo oo oDoDoDoooDoooDoDooogoooao
OOoo0oooo4o0UooooooUooUoDoDoDoooo oo UoooDoDoDoDoUUoooDoDooogoooao
s e A e e e e e s e e s e Y Y I

Ooo0oooooooooooooo0ooDooooooooooQogogoao
Ooo0oooooooooDooooo00 oo oooooooDooogQgogoaoQg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao

O
O
O
O
O
O

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood

Ooooooooooooood
Oooooooogooooood
OO0 oDoDooogogooooood
Oo0oooooooooooood
Ooooooooooooood
OooDooooooooooodg
Oooooooogoooooood
OO0 oDoDooogooooood
OOo0oo0oooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
OoDoDoDooogogooooood
OOo0oo0oooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
OoDoDoDooogogooooood
OO0 O0DoDooogog4gogogoooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood
Ooooooogogooooood
OO0 oDoDoooggogooooood
Oo0oooooooooooood
Ooooooooooooood
OooDoooooooooood
OooDooooogooooood
OO0 oDoDoooggooooood
Oo0oooooooooooood

I [y |
[ |
O Ooogogoog
OO ogogog
I [ |

O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

(18)

JP 2004-509570 A 2004.

Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooog
OO0 oooooogogooooodg

O Ooo0oooao
O Oooooo
O Ooo0oooao

10

20

30



JP 2004-509570 A 2004.3.25

(19)

ugooad

YIGA—f
Y463

§-TAAC
[ \eor %
9071
_ xad
A 97T
/
28
/ 18
yo1—/ $11 zoT—/
007
xad
91T
zd
/ﬁ 14
yIT zor-/

011/

VI -4
Y46

VI =k
CUNE

Xdd




L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

917 Al

(20)

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publieation Date

OO OO

(10) International Publication Number

28 March 2002 (28.03.2002) PCT WO 02/25917 Al

(51) International Patent Classification” HO4M 7/00,
HO41 3/12

(21) International Application Number: PCT/US01/29122

(22) International Filing Date:
18 September 2001 (18.09.2001)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
607234,095 20 September 2000 (20.09.2000)  US

(71) Applicant: ~ MCK COMMUNICATIONS, INC.
[US/US); 117 Kendrick Strest, Neadham, MA 02494
US).

(72) Inventors: HOROWITZ, Michsel, 578 Cenire Street,
Newton, MA 02458 (US). VINCENT, Robert; 40 Cum-
mings Road, Newton, MA 02459 (US).

(74) Agents: KUSMER, Toby, H. et al.; McDermott, Will &
Emery, 28 State Street, Bosfon, MA 02109 (US).

(81) Desiguated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA,BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, . GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, IF, KE, KG. KB, KR, KZ, LC, LK. LR,
1S, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, T1, T™,
TR, TT. TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84) Desiguated States (regionalj: ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
pateni (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Buropean
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in ithe event of receipi of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM FOR AND METHOD OF EXTENDING A PBX PHONE PORT TO A REMOTE PHONE DEVICE

f 102 114\ f_ 104

Bi
B2
1186 J SETLESS
PBX GATEWAY
100

g (57) Abstract: A system (100) for establishing a voice and signaling Jink through a PBX system (102) from a remote telephone
S device (106) includes a PBX system (102), a sefless gateway (104), and an remote telephone device (106). The PBX system (102) is
conpled to a public switched telephone network (PSTN) (110) via a trunk connection (112). The PBX system (102) is also coupled
to the setless gateway (104) via a digital phone port, which includes & first bearer channel B1 (114) and a second bearer channel
© B2 (116). DTME tone sequences from the remote telephone device (106) are decoded by the setless gateway (104), which acts as a
proxy to the PBX system (102). The setless gateway (104) routes voice and signaling from the second bearer channel B2 (116) to
the first bearer channel B1 (114), so as fo exend the remote telephone device (106) from the PBX system (102).

02

=

JP 2004-509570 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(21)

WO 02/25917 PCT/US01/29122

SYSTEM FOR AND METHOD OF EXTENDING A PBX PHONE PORT TO A REMOTE
PHONE DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims the benefit of U.S. Provisional Application No.
60/234,095 entitled " SYSTEM FOR AND METHOD OF EXTENDING A PBX PHONE
PORT TO AN EXTERNAL PHONE " filed on September 20, 2000, the disclosure of which is

entirely incorporated herein by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
[0002]  Not Applicable

REFERENCE TO MICROFICHE APPENDIX
[0003]  Not Applicable

BACKGROUND OF THE INVENTION

[0004]  The present invention relates to PBX systems, and more particularly, to remotely
accessing PBX systems so as to utilize features inherent to the PBX systems via a remote
handset, external to the PBX system, such as a standard, third party telephone device.

[0005]  The majority of in-house telephone systems (e.g., PBX) in use today employ
physical telephone units (referred to herein in general as “sets" or "desksets") that are wired into
a switching device. The switching device, in conjunction with various processing components,
provides 2 wide range of facilities and features to the deskset user. Such facilities and features
include voicemail, call transfer, and conferencing, among others. The deskset is a user interface
device that is typically comprised of a microphone/speaker, standardized telephone keypad,
feature keys, text display, and other visual displays (e.g., lamps or LEDs), and is used primarily
to receive and place telephone calls, The deskset employs a fixed and proprietary protocol for
communicating with the switching device. Such protocols are typically restricted by the
characteristics of the wire (i.e., the transmission path) that connects the.desksetto the switching
device.

[0006] A disadvantage to such in-house systems is the inability to provide an effective

interface for users who do not have access to the deskset-wire~switch configuration (for example,

1
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mobile users). Such users may have access to standard third party telephone devices (e.g., cell
phones, pay phones, etc.) connected to public telephone networks with public telephone
numbers. These users have the ability to place and receive telephone calls via the standard third
party devices, but since the third party devices operate independent from the in-house system,
they do not have access to the aforementioned facilities and features provided by their in house
telephone system. A number of solutions are currently used to partially solve this problem. For
example:

[0007] 1) Call Forwarding -- automatically forwarding all received calls from the in-
Thouse system to another telephone device (e.g., cell phone). This solution is a receive-only
solution that "blind" transfers the call with no option to return to the user's telephone system in
the event of a busy line, ring no answer, or other failure to complete the forwarded call.

[0008]  2) Attendant Transfer — using a human attendant at the site of the in-house
system to answer an incoming call, and transfer it to the telephone device. This solution requires
the use of a human attendant and does not support a diréct calling to called party paradign

[0009]  3) Bridged line appearances with auto-dialing of the telephone device number --
similar to Call Forwarding, this solution has the advantage of maintaining the host switch
connection until the user answers the call. The limitation of this solution is that it is receive-only

and once the call is completed the user cannot utilize any of the normal features associated with
their line (e.g., conference or transfer)

[0010]  4) DISA -~ allows a user to remotely access a telephone system for placing calls
only with no restrictions on calling.

[0011]  5) Voice Mail out-dialing - similar to DISA but is accessed via the voice mail
system. This typically restricts a user to extension dialing only and supports no call control
features.

[0012]  6) Follow-Me features - automated attendants that answer calls on behalf of the
user and then intelligently forward or hunt for the user. This call-receiving model is non-
concurrent in that the calling party has to interact with an intermediary before reaching the
desired patty.

[0013]  7) Off-Premise Extensions ~ allows a standard deskset to be set up at a remote
site for placing/receiving calls. This facility operates on leased lines only and provides no ability
to alter the remote telephone device.

JP 2004-509570 A 2004.3.25
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[0014]  As cellular phone networks have proliferated, and celtular phones have become
relatively mainstream, many corporate employees routinely maintain two phone numbers: their
corporate PBX phone number and their cell phone number. Workers who need to be in constant
contact with the office or clients often publish both numbers. Workers then need to maintain two
separate voice mailboxes and callers are forced to remermber two telephone numbers, Once their
cell phone number is published, workers are unable to “disconnect” from the work world and
disallow incoming business calls. Typically the cell phone voicemail system is far inferior to the
PBX voicemail system, and the worker must learn two different sets of procedures for
manipulating voicemail. Workers who are away from their PBX “set” are also denied access to
other features that their PBX provides. They are unable to transfer calls or to set up conference
calls, and any long distance calls are subject to the cell phone carrier rates, not their corporate
PBX long-distance rates.

[0015]  The “call-forwarding” feature provided by most PBX manufacturers may be
used fo solve this problem. When away from the digital set in the office, the worker programs
the PBX to forward all incoming calls to their cell phone. This approach allows for incoming
calls to get re-routed to their cell phones, and if the worker answers the cell phone, the call will
be completed. However, if the worker doesn’t answer the call (e.g., they are away from the cell

phone, the cell phone is turned off, they are on another cell phone call, the cell phone network is
congested, or they are in an “out-of-range” location), the call typically does not return to the PBX
voicemail. This approach also does not attempt to provide any outgoing dialing features such as
A-digit inter-office dialing, transfer, or conference calls. Another disadvantage to call-forwarding
is the fact that when the worker answers an incoming call to the cell phone, there is ne way for
the worker to know whether the call originated from the PBX as a forwarded call, or whether the
call is coming directly from the cellular network. Thus, if the worker goes off-duty and forgets to
remove call forwarding, he/she may accept calls that would be better routed to a PBX application
snch as voice mail, or be handled by an on-duty worker.

[0016]  Itis an object of the present invention to substantially overcome the

above-identified disadvantages and drawbacks of the pxior art.
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SUMMARY OF THE INVENTION

[0017]  The present invention improves upon the prior art approaches described herein
by employing a “Setless Extender " (also referred to hersin as "Setless Gateway"), co-located
with & local telephone system, e.g., a PBX system, that is equipped with a "proxy” function. As
used herein, the term "set" is used to denote a general telephone device. The term "setless" is
used herein to describe the lack of a direct connection to a telephone device. Thus, a Setless
Extender describes a device, associated with a PBX system, that provides PBX functions to a
user without requiring a direct connection from the user to the PBX system. The setless extender
is permanently connected to the PBX, but has an on-demand connection to the user. For a
"receive” (i.e., incoming) call, the setless extender signals the user's telephone device (by placing
a call or some other mechanism) and if the cail is answered and accepted, it routes the received
call's voice to the telephone device. For a "place” (i.e., outgoing) call, the user connects to the
setless extender (by dialing in or some other mechanisni), is authenticated (via password and/or
dialback), and issues commands to go offhook and send dialing digits. In both cases the setless
extender monitors the connection for user commands that can invoke features of the PBX and

routes voice from the PBX to the user’s telephone device.
[0018]  The advantages of the proxy as described herein are as follows

1) Itis automated

2) It supervises the calls placed and received

3) Ttrings the telephone device concurrently with the receive call (i.e., the calling party does not
experience delay)

4) The user can access all the call features and telephone facilities accessible via their deskset
without the need for a physical deskset

5) It extends the line to a remote location

6) 1t supports "receive" and "place" call usage

7) It can offer more advanced security features

8) It can support a broad range of telephone devices

9) The user can modify its characteristics. For example, the “call forwarding” feature of
directing a receive call to a remote, extemal telephone device can be enabled/disabled via
remote commands originated by the user.

10) The user can be notified that a receive call to the extended telephone device is being
forwarded from the PBX (ie., “call acceptance” feature)

11) User can change destination of call forwarding feature “on the fly.” If the current destination
(e.g., the user’s regular cell phone) fails, the user can contact the proxy and change the phone
number to which future calls should be forwarded (e.g., to a secondary cell phone or another
remote telephone device).

4
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Since the user actively accepts any incoming PBX call, the Setless Extender user can
choose to be “connected” to the work world and accept the call, or choose to be “disconnected”
and ignore the call. The caller is not forwarded to the worker’s cell phone network, but rather
stays in the corporate PBX to be typically sent to the worker’s corporate voicemail system. The
user actually has two options if he/she wishes to be disconnected from the work world. In one
case, the user can enable call forwarding, but decline to accept a call that is forwarded. In the
other case, the user can disable call forwarding, so that incoming calls to the PBX are handled by

the PBX system directly, without being transferred to a remote telephone device.
[06019]  Users are now able to originate calls from a Setless Extender by using keypad

entries to simulate digital deskset actions. For example, pressing ‘*” “** *** equates to
<Offhook>; pressing ¥ “# “T equates to the <Transfer> key. Outgoing calls originate from
the PBX. Calls to the PBX are automatically forwarded to the “Setless” extended phone. Other
embadiments of the invention may include decoding non-DTMF voice information as PBX
commands (e.g., the user may say “Hold” instead of pressing ‘# “# “H’.

[0020]  The foregoing and other objects are achieved by the invention which in one
aspect comprises a system for extending a local telephone system to & remote telephone device,
including a PBX syster that includes a first bearer channe] and a second bearer channel, and
a sefless gateway. The sefless gateway is electrically coupled to the first bearer channel and to
the second bearer channel of the PBX systent, The system establishes a communications path
from the remote telephone device to the sefless gateway via the second bearer channel] of the
PBX system. The system further establishes a communications path from the setless gateway to
a public switched telephone network via the first bearer channel of the PBX system. The sctless
gateway provides a communications path between the first bearer channel and the second bearer
channel.

[0021]  In another embodiment of the invention, the setless gateway receives one or
more signaling commands from a remote source, and responds to the one or more signaling
commands by performing one or more functions corresponding to the one or more signaling
commands.

[0022]  In another embodiment of the invention, the remote source includes the remote
telephone device.

[0023]  In another embodiment of the invention, the remote telephone device produces

one or more DTMF signals that correspond to the one or more signaling cornmands.
5
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[0024]  In another embodiment of the invention, the setless gateway receives and
Tecognizes one or more voice commands that correspond to the one or more signaling
commands.

[0025]  Another embodiment of the invention further includes a data network coupled to
the setless gateway. The data network is also coupled to a computer system such that the setless
gateway communicates with the computer system via the data network. The remote source
providing the signaling commands includes the computer system.

[0026]  In another embodiment of the invention, the setless gateway first detects an
incoming call from the public switched telephone network via the first bearer channel, then
places an outgoing call to the remote telephone device via the second bearer channel.

[0027]  Inanother embodiment of the invention, the setless gateway loops the incoming
call to the remote telephone device via the second bearer channel if remote telephone device
answers the outgoing call.

[0028]  In another embodiment of the invention, the setless gateway directs the PBX
system to handle the incoming call if the remote telephone device does not answer the outgoing
call.

[0029]  In another embodiment of the invention, the remote telephone device provides
ane or more signaling commands to the setless gateway directing the setless gateway to forward
the incoming call to the remote telephone device via the second bearer channel.

[0030]  In another embodiment of the invention, the remote telephone device provides
one or more signaling commands to the setless gateway directing the setless gateway to forward
the incoming call to the remote telephone device via the second bearer channel, and to allow the
PBX system to handle the incoming call if the remote telephone device does not accept the
incorning call..

[0031]  In another embodiment of the invention, the remote telephone device provides
one or mote signaling commands to the setless gateway that direct the setless gateway to not
forward the incoming call o the remote telephone device via the second bearer channel. Rather,
those signaling commands cause the setless gateway to allow the PBX system to handle the
incoming call.

[0032]  Inanother embodiment of the invention, the remote telephone device places a
call to the direct inward dialing nunber associated with the second bearer channel, the setless

gateway directs the PBX system to accept the call from the remote telephone device, and the
6
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setless gateway provides a communications path from the second bearer channel to the first
‘bearer channel. In this embodiment, the system provides the remote telephone device access to
the public switched telephone network via the PBX system.

[0033]  In another embodiment of the invention, the setless gateway further requires
authentication from the remote telephone device prior to providing the communications path
from the second bearer channel to the first bearer channel.

[0034]  In another embodiment of the invention, the setless gateway further calls the
remote telephone device back prior to providing the conmunications path from the second bearer
channel to the first bearer channel.

[0035]  In another embodiment of the invention, the remote telephone device provides
one or more signaling commands to the PBX system through a series path that includes the
second bearer channel, the setless gateway, and the first bearer channel.

[0036]  Inanother embodiment of the invention, the remote telephone device produces
one or more DTMF signals corresponding to the one or more signaling commands.

[0037]  In another aspect, the invention comprises a system for extending a local
telephone system to a remote telephone device. The system includes a first communications path
from the remote telephone device to a setless gateway via a second bearer channel of a PBX
systemn. The system also includes a second communications path from the setless gateway to 2
public switched telephone network via a first bearer channel of the PBX systern. The system
further includes a third communications path between the first bearer channel and the second
bearer channel through the setless gateway. The system provides an overall communications
path from the remote device to the public switched telephone network via the PBX system, such
that the remote telephone device has access to one or more features provided by the PBX system.

[0038]  In another aspect, the invention comprises a system for extending a local
telephone system to a rernote telephone device. The system includes means for establishing a

communications path from the remote telephone device to a setless gateway via a second bearer
channel of a PBX system. The system also includes means for establishing a communications
path from the sctless gateway to 2 public switched telephone network via a first bearer channel of
the PBX system. The systen also includes means for providing a communications path between
the first bearer channel and the second bearer channel through the setiess gateway.

[0039]  In another aspect, the invention comprises an extending system for forwarding

an incoming call to & remote telephone device from a local telephone systern. The extending
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system includes a PBX system including a first bearer channel and a second bearer channel, and
a setless gateway, elecirically coupled to the first bearer channel and the second bearer channel
of the PBX system. The setless gateway receives the incoming call via the first bearer channel,
the setless gateway establishes a connection to the remote telephone device through the PBX

* system via the second bearer channel, and the setless gateway routes the first bearer channel to
the second bearer channel.

[0040]  In another embodiment of the invention, the remote telephone device selectively
provides a positive aceeptance indication to the setless gateway as a condition to accepting the
incoming call.

[0041]  In another embodiment of the invention, the positive acceptance indication
includes one or more signaling commands generated by corresponding keystrokes on the remote
telephone device.

[0042]  In another embodiment of the invention, the remote telephone device provides
one or more signaling commands to the setless gateway directing the setless gateway to forward
the incoming call to the remote telephone device via the second bearer chanrel.

[0043]  Inanother embodiment of the invention, the remote telephone device provides
one or more signaling commands to the setless gateway directing the setless gateway not to
forward the incoming call to the remote telephone device via the second bearer channel. These
signaling commands direct the sefless gateway to allow the PBX system to handle the incoming
call.

[0044]  In another aspect, the invention comprises a method of extending a local
telephone system to a remote telephone device, The method includes establishing a
communications path from the remote telephone device to a setless gateway via a second bearer

channel of a PBX systern. The method further inchudes establishing a communications path from
the sefless gateway to a public switched telephone network via a first bearer channel of the PBX.
system. The method also includes providing a communications path between the first bearer
channel and the second bearer channel through the setless gateway.

[0045]  Tn another aspect, the invention comprises an extending system for extending a
Jocal telephone system to a remote telephone device. The extending system includes 2 PBX
systemn having a first bearer chaunel, a setless gateway, electrically coupled to the first bearer
channel of the PBX system, and a direct link from the remote telephone device to the setless
gateway. The extending system establishes a commmnications path from the remote telephone

8
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device to the sefless gateway via the direct link to the setless gateway. The extending system
further establishes a communications path from the setless gateway to a public switched
telephone network via the first bearer channel of the PBX system. The setless gateway provides
a communications path between the first bearer channel and the second bearer channel.

[0046]  In another aspect, the invention comprises an extending system for extending a
Tocal telephone system to a remote telephone device. The extending system includes a first
communications path from the remote telephone device to a setless gateway via a direct link.

The extending system further includes a second communications path from the setless gateway to
a public switched telephone network via a first bearer channel of the PBX system. The
extending system also includes a third communications path between the first bearer channel and
the second bearer channel through the setless gateway. The system pravides an overall
communications path from the remote device to the public switched telephone network via the
PBX system, such that the remote telephone device has access to one or more features provided
by the PBX system.

[0047]  In another aspect, the invention comprises a method of extending a local
telephone system to a remote telephone device. The method includes providing a first
communications path from the remote telephone device to a setless gateway via a direct link to
the setless gateway. The method further includes providing a second communications path from
the setless gateway to a public switched telephone network via a first beater chamnel of a PBX
system. The method also includes providing a third communications path between the first
bearer channel and the second bearer channel. The method provides an overall communications
path from the remote device to the public switched telephone network via the PBX system, such
that the remote telephone device has access to one or more features provided by the PBX system.

BRIEF DESCRIPTION OF DRAWINGS

[0048]  The foregoing and other objects of this invention, the various features thereof, as
well as the fnvention. itself, may be more fully understood from the following deseription, when
read together with the accompanying drawings in which:

[0049]  FIG. 1 shows a block diagram of one preferred embodiment of 2 system for
establishing a voice link through 2 PBX system from an external telephone Jevice;

[0050] FIG. 2 shows a block diagram of another ernbodiment of the system shown in
FIG. 1;
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[0051]  FIG. 3 shows a block diagram of another embodiment of the system shown in
FIG. 1; and,

[0052]  FIG. 4 shows a block diagram of yet another embodiment of the system shown
in FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0053]  FIG. 1 illustrates one preferred embodiment of a system 100 for extending a
PBX phone port to a remote phone device that is external to the PBX. In general, the system 100
(also referred to herein as a "sefless extender" system, or more simply, a "setless extender™)
establishes a voice link through a PBX system from a remote telephone device. The system 100
includes a PBX systern 102, a setless gateway 104, and a remote telephone device 106 (also
referred to herein as "remote analog/cellular phone™). The PBX system 102 is coupled to a public
switched telephone network (PSTN) 110 via a frunk connection 112. The PBX system 102 is
also coupled to the setless gateway 104 via a first bearer channel 114 (B1) and a second bearer
channel 116 (B2). In addition to voice, the telephone device 106 provides all signaling functions
necessary to the PBX system 102 and the setless gateway 104. The sefless gateway 104 isa
device that comnects to the “line-side” port of the PBX system 102. The setless gateway 104
monitors signaling functions from the remote telephone device 106 through the PBX system 102,
and originates originate signaling functions to send to the PBX system 102.
[0054]  Typical PBX digital ports have two “bearer” channels, the first bearer channel
(also referred to herein as the "B1" channel) and the second bearer channel (also referred to
herein as the "B2" channel). The B1 channel is typically used to carry voice and signaling
commands from a digital deskset 1o the PBX system 102. The B2 channel iz only used by
special sets that have a second port to enable an analog phone or fax machine. The B1 channel
and the B2 channel may each be associated with a unique DID (Direct-Inward-Dialing) number
that allows a caller to access the channel via the PSTN 110. The sefless gateway 104 uses this
B2 channel to extend voice and signaling from the PSTN 110 connected phone. It can then
programmatically route the voice and signaling from the B2 channel to the B1 channel after
answering an incoming call on the BI channel, or when eriginating a call on the B1 channel.
The PBX digital port to which the sefless gateway 104 is commected is referred to herein as the
“extended port."
10
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[0055] Ina preferred embodiment, a user extends a PBX phone port via the setless
gateway 104 by calling the DID (Direct-Inward-Dialing) number associated with the B2 channel
of the PBX system 102 from the remote analog/cellular phone 106. The setless gateway 104
detects the incoming call via the B2 channel, and sends an <offhook> signaling command to the
PBX system 102. The PBX system 120 responds to the <offhook> command by accepting (i.e.,
answering) the call. In one embodiment, the user may be required to provide authentication via a
numeric password once the PBX system 102 accepts the call. In another embodiment, the
syster 100 may initiate a "dialback” to the user (i.e., the Gateway disconnects the incoming call,
then calls back to a pre-configured dialback number). In yet another embediment, the system.
may both require the user to provide authentication, and initiate a callback.

[0056]  Once the user has established a commmmications path from the remote device
106 through the PBX system 102 to the setless gateway 104 (i.e., the user is "extended”), the
setless gateway 104 provides what is essentially a loopback function for the user to the B1 port of
the PRX system 102. From the point of view of the PBX system 102 at the B1 port, the user
communicating with a remote phone device through the setless gateway 104 is indistinguishable
from an ordinary deskset. In other words, the user communicates with the PBX system 102 via
a remote phone device as if he/she was using the deskset in the office. The setless gateway 104
emulates a deskset at the B1 port, and the remote phone device provides voice and signaling
commands for the deskset emulation through the B2 channel. The user can thus initiate an

outgoing phone call through the PBX via the B1 channel by using the setless gateway 104 asa
Proxy.

[0057]  The setless gateway 104 may also be used to produce a call-forwarding
extension feature, i.c., to extend incoming calls through the PBX system 102 to a remote phone
device. An "incoming call* as defined herein is a teleptione call made through the PSTN 110 to
the DID number associated with the B1 channel (and thus to the user's normal deskset unit). The
setless gateway maintains the PSTN phone number associated with the remote analog/cellular
phone 106 as a result of its configuration. When the sctless gateway 104 detects signaling at the
PBX B1 port that indicates an incoming call, the setless gateway 104 attempts to call the remote
analog/cellular phone 106 via the PBX B2 port. To place a call to the remote phone 106, the
setless gateway 104 sends signaling to the B2 port to go <offhiook>, monitors the B2 port for a
dial tone, then dials the PSTN phone number associated with the remote analog/cellular phone
106. When the user answers the call from the setless gateway 104, the sefless gateway 104

11
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answers the incoming call and loops the answered call from the B1 channel to the B2 channel,
and thus out to the remote analog/cellular phone 106. If the user does not answer the call from
the setless gateway 104 via the B2 channel after a predetermined amount of time, the gateway
directs the PBX system 102 (via signaling commands) to handle the call as it would other
unanswered calls. Alternately, the PBX system 102 may be programmed to automatically handle
the incoming call after a predetermined amount of time unanswered.

[0058]  In one embodiment, the user can disable the “call forwarding” extension feature,
such that incoming calls are not forwarded to the remote analog/cellular phone 106, and are
instead transferred to a PBX function (e.g., voicemail) of the PBX system 102. While the
forwarding feature is disabled, the user can still contact the setless gateway 104 via the PSTN
110 and the B2 channel of the PBX 102 ta place an outgoing call as described herein. Likewise,
the user can contact the setless gateway 104 to enable the forwarding function of the invention.

[0059] In general, the user provides comrmands to the setless gateway 104 via the
remote device 106 to exercise control of the gateway 104, In one preferred embodiment, the user
may use keypad (also referred to herein as "dialpad") keystrokes to send coded messages to the
setless gateway 104. Each keypad key stroke produces a DTMF (dual tone, multi-frequency)
signal that is transmitted along with veice. The gateway decodes the DTMF tones to dialpad
keys, then further decodes sequences of keypad keys to digital set actions for the B1 channel.
For each keypad key sequence, the inter-key time interval for the first two repeated characters is
preferably less than 750 milliseconds, although other inter-key time intervals may also be used.
By translating DTMF “commands” and generating the appropriate PBX signaling, the system
100 creates a virtual digital handset at a remote location. In some embodiments, the invention
utilizes one or more commands represented by DTMF tones (or other signaling means known in
the art) to control the PBX 102 and the setless gateway 104. A single pattern of DTMF tones
may convey multiple commands, depending upon the circumstances. For example, in one
embodiment the ¥ "' ' sequence is used as a general "Do the right thing" command, depending
on the current circumstances. For example, the " "' ™' sequence may be used as shown in the
following circumstances: '

1. Ifourrently on-hook, go off-hook. |
2. If currently on a call, put current call on Hold, go off-hook on next line.
3. If on a call, but another incoming call is available, put current call on Hold,

answer new incoming call.
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4. Hcurrently on a call, and another call is currently on Hold, put current call on Hold,
switch to other call.

[0060]  Other sequences may be similarly used to convey other commands for other sets
of circumstances. Further, other means for conveying the commands to the gateway 104 may
also be used. For example, the user may utter voice commands that are subsequently transmitted
via a voice channel, and are converted by voice recognition apparatus into commands for the
gateway 104,

[0061]  The following scenarios provide specific examples of how the system 100 may
e used to perform various general functions as described herein. These scenarios are meant to

be illustrative only and are not intended to define limits of the invention.

Outgoing call example:

[0062]  Once extended, the user sequentially enters three stars (i.e., “* “* “*”) on the
keypad of the remote analog/cellular phone 106. These tones are received as voice data on the
B2 channel at the gateway, and decoded back into the sequence “** **” “**. The gateway then
sends the PBX specific <offhook> signal via the B1 channel. The PBX system 102 receives the
<offhaok> indication, and sends a dial-tone as voice back on the B1 channel. The setless
gateway 104 routes the B voice directly out to the B2 channel to the analog/cellular phone 106
where the user hears the PBX dial tone. The user then presses dialpad keys to make a call.
Again, these key strokes generate DTMF tones which are decoded by the setless gateway 104
and then sent as keystroke signaling data to the B channel. Because the B1 channel is directly
routed to the B2 chammel, the extended user hears any call progress tones, and if the call is

answered, is able to converse with the called party.

Incoming call example #1:
[0063] By configuration, the setless gateway 104 stores the phone number of the

analog/oellular phone 106 that it is extending. If the gateway receives B1 signaling that indicates
an incoming call, the setless gateway 104 will attempt to call the extended analog/cellular phone
by sending signaling on the B2 channel to go <offhook>. The setless gateway 104 will monitor
the voice channel for a dial-tone, then dial the phone number of the extended device 106 via

DTMF tones. During this time the caller is unaware of this activity and hears only standard ring
13
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tones. The gateway will not accept the call on the B1 channel, and subsequently route its voice
to the B2 channel, until the extended user answers the call on the B2 channel. In one
embodiment, the system 100 may be configured to force the user to indicate acceptance of the
incoming call by pressing a key and sending a DTMF tone. This “active call acceptance” ensures
that only the user will cause the call to be answered and routed through the setless gateway 104
to the B2 channel. If the user does not answer the B2 channel call, or chooses not to accept the
B1 channel call, the call will not be routed through the gateway 104 and will instead be handled
by the PBX system 102, e.g., by the PBX voice-mail function. In some embodiments, the user |
can selectively disable or enable the active call acceptance capability via one or a series of

DTMF tones.

Incoming call example #2:

[0064]  When the user is extended and connected to an existing call (incoming or
outgoing), if the gateway receives B1 channel signaling indicating another incoming call, the
gateway will preferably generate a 500 millisecond tone to indicate to the user the incoming call,
although other similar indications may also be used. The gateway also decodes the DN or
Feature Key required to accept the second call pending on the B1 channel. The user then presses
w2 e o2 (or other predetermined keystroke code) to accept the call. The setless gateway 104
sends signaling commands to the PBX system 102 via the B1 channel to simulate the press and
release of the <Hold> key, thereby putting any existing call on <Hold>. The setless gateway 104
answers the call by sending signaling commands to the PBX system 102 to similarly simulate the
press of the DN or Feature Key associated with the incoming call.

[0065]  This embodiment of system 100 as described herein works because one PBX
signaling/voice channel is used to control another PBX port’s signaling/voice channel. In
another embodiment, the source of the signaling commands is not an analog/cellular phone, but
rather includes a PC application conmected to the setless gateway via a LAN or WAN. In this
case, the invention uses network based transport for the “commands”, but the voice path uses the

same B1/B2 routing as with the Setless Extender.

[0066]  The Setless Extender can also use another B1 channel instead of the extended
B1 channel’s B2 channel to facilitatc PBX connectivity.

[0067]  As Intemet services are added to most cellular phone providers, the system 100
can use that technalogy to perform more complex functions, such as sending Caller ID
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information to the cell phone display, transcribing voice mail left at the PBX system 102 and
sending the transcribed voice mail as an e-mail message, etc.
[0068]  In the alternate cmbodiment shown in FIG. 2, a computer 108 is coupied to the
setless gateway 104. The connection between the computer 108 and the gateway 104 may
“include a direct wiring connection, or it may include a connection through a network 118 such as
alocal area network (LAN), wide area network (WAN) or the Internet. In this embodiment, the
telephone device 106 provides voice channel and signaling for the initial connection through the
PBX system 102 via the B2 channel as described herein, while the computer 108 provides
signaling data for other PBX fimotions and setless gateway functions. The remote telephone
device 106 can-perform the same functions as it does in the embodinent shown in FIG. 1; the
only difference is that the signaling functions used to control the sefless gateway 104 and the
PBX system 102 originate from the computer 108 rather than the remote telephone device 106.

[0069]  In yet another embodiment, shown in FIG. 3, a direct link 122 from the PSTN
110 to the setless gateway 104 replaces the B2 channel 116 of FIG. 1. This direct link may
include a trunk line, a DSO channel, or other means for conveying voice and signaling
information known in the art. In this embodiment, the extended telephone set 106 communicates
with the setless gateway 104 via the direct fink 122 from the PSTN 110, rather than the B2
channel as in FIG. 1. The setless gateway 104 then routes the voice and signaling data from the
direct link 122 to the B1 channel of the PBX 102 to create the extension. Note that with the
configuration shown in FIG. 3, all that has changed is the actual communications path from the
remote telephone device 106 to the setless gateway 104. The remote telephone device 106 can
perform the same functions and operate in the same manmer as it does in the embodiment shown
in FIG. 1. The remote telephone device 106 can still complete calls to the PSTN using the PBX
via the setless gateway 104, and the remote telephone device 106 can still receive calls forwarded
by the PBX through the setless gateway 104.

[0070]  In another embodiment, the system 100 supplements its DTMF tone commands
by recognizing voiced commands. In such an embodiment, the user states 2 command through
the extended telephone set 106, such as “HOLD.” The setless gateway 104 recognizes the
voiced command and implements an appropriate action depending on the current conditions. For
example, if the user is currently on a call, and the system indicates to the user thata second call is
available, a voiced command of “HOLD” would place the current call on hold and route the

second incoming call to the user. The setless gateway 104 may use any of several voice
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recognition systems known in the art to transform the spoken command to a form that is
compatible with the signaling commands as described herein. '

[0071]  Another embodiment of the invention, shown in FIG. 4, is useful for PBX
systems that do not support B2 channels. In this embodiment, one or more B1 channels 130 are
designated to provide access to the setless gateway 104 for the extended telephone 106. Thus,
the one or more B1 channels 130 replace the B2 channel 116 of FIG. 1. The extended telephone
set 106 communicates with the setless gateway 104 via one of the designated BI channels 130,
rather than the B2 channel as shown in FIG. 1. The setless gateway then routes the voice and
signaling data from the designated B1 channel 130 to the “client line" B1 channel of the PBX
102 to create the extension. With the the configuration shown in FIG. 4, all that has changed is
the actual communications path from the remote telephone device 106 to the setless gateway 104
(with respect to FIG. 1). The remote telephone device 106 can perform the same functions and
operate in the same manner as it does in the embodiment shown in FIG. 1. The remote telephone
device 106 can still complete calls to the PSTN using the PBX via the setless gateway 104, and
the remote telephone device 106 can still receive calls forwarded by the PBX through the setless
gateway 104.

[0072]  The invention may be embodied in other specific forms without departing from
the spirit or essential characteristics thereof. The present embodiments are thercfore to be
considered in respects as illustrative and not restrictive, the scope of the invention being
indicated by the appended claims rather than by the foregoing description, and all changes which
come within the meaning and range of the equivalency of the claims are therefore intended to be

embraced therein.
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‘What is claimed is:

1. A system for extending a local telephone system to a remote telephone device,
comprising:

a PBX system including a first bearer channel and a second bearer channel; and,

a setless gateway, clectrically coupled to the first bearer channel and to the second bearer
channel of the PBX system;

wherein (i) the system establishes a comnmmications path from the remote telephone
device to the setless gateway via the second bearer channel of the PBX system, (ii) the system
establishes a communications path from the setless gateway to a public switched telephone
network via the first bearer channel of the PBX systent, and (jii) the setless gateway provides a

communications path between the first bearer chantie] and the second bearer channel.

2. A system according to claim 1, wherein the setless gateway receives one or more
signaling commands from a remote soutce, and responds to the one or more signaling commands

by performing one or more finctions corresponding to the one or more signaling commands.

3. A system according to claim 2, wherein the remote source includes the remote telephone
device.
4. A system according to claim 3, wherein the remote telephone device produces one or

meore DTMF signals corresponding to the one or more signaling commands.

5. A system according to claim 2, wherein the setless gateway receives and recognizes one

or more voice commands corresponding to the one or more signaling commands.
6. A system according to claim 2, further including a data network coupled to the sefless

gateway, and coupled to a computet system such that the setless gateway communicates with the
computer system via the data network, wherein the remote source includes the computer systen.
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7. A system according to claim 1, wherein the setless gateway first detects an incoming
call from the public switched telephone network via the first bearer channel, then piaces an

outgoing call to the remote telephone device via the second bearer channel.

8. A system according to claim 7, wherein the setless gateway loops the incoming call to
the remote telephone device via the second bearer channel if remote telephone device answers

the outgoing call.

9. A system according to claim 7, wherein the setless gateway directs the PBX system to
handle the incoming call if the remote telephone device does not answer the outgoing call.

10.. A system according to claim 7, wherein the remote telephone device provides one or
more signaling commands to the setless gateway directing the setless gateway to forward the

incoming call to the remote telephone device via the secand bearer channel.

11. A system according to claim 7, wherein the remote telephone device provides one or
more signaling commands to the setless gateway directing the setless gateway to (i) forward the
incoming call to the remote telephone device via the second bearer channel, and (i) allow the
PBX system to handle the incoming call if the remote telephone device does not accept the

incoming call.

12. A system according to claim 7, wherein the remote telephone device provides ane or
more signaling commands to the setless gateway directing the setless gateway not to forward the
incoming call to the remote telephone device via the second bearer channel, but to allow the

PBX system to handle the incoming call

13. A system according to claim 1, wherein the remote telephone device places a call to the
direct inward dialing number associated with the second bearer channel, the setless gateway
directs the PBX syster to accept the call from the remote telephone device, and the setless
gateway provides a communications path from the second bearer channel to the first bearer
channel, so as to provide the remote telephone device access to the public switched telephone
network via the PBX system.
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14. A system according to claim 13, wherein the setless gateway further requires
authentication from the remote telephone device prior to providing the communications path
from the second bearer channel to the first bearer channel.

15. A system according to claim 13, wherein the setless gateway further calls the remote
telephone device back prior to providing the communications path from the second bearer

charmel to the first bearer channel.

16 A system aceording to claim 13, wherein the remote telephone device provides one or
more signaling commands to the PBX system through a series path that includes the second
bearer channel, the setless gateway, and the first bearer channel.

17. A system according to claim 16, wherein the remote telephone device produces one or

more DTMF signals corresponding to the one or more signaling commands.

18. A system for extending a local telephone system to a remote telephone device,
comprising:

a first cormmunications path from the remote telephone device to a sefless gateway viaa
secord bearer channel of a PBX system;

a second communications path from the setless gateway to a public switched telephone
network via a first bearer channel of the PBX system; and,

a third communications path between the first bearer channel and the second bearer
channel through the setless gateway;

wherein the system. provicies an overall comnunications path from the remote device to
the public switched telephone network via the PBX systet, such that the remote telephone
device has access to one or more features provided by the PBX system.

19. A system according to claim 18, wherein the setless gateway receives one or more

signaling commands from a remote source, and responds to the one or more signaling commands

by performing one or more functions corresponding to the one or more signaling commands.
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20. A system according to claim 19, wherein the remote source includes the remote
telephone device.

21, A system according to claim 20, wherein the remote telephone device produces one or

more DTMF signals corresponding to the one or more signaling commands.

22. A system according to claim 19, wherein the setless gateway receives and recognizes one

or more voice commands corresponding to the one or more signaling commands.

23. A system according to claim 19, further including a data network coupled to the setless
gateway, and coupled to a computer system such that the setless gateway communicates with the
computer system via the data network, wherein the remote source includes the computer system.

24. A systemn according to claim 18, wherein the setless gateway first detects an incoming
call from the public switched telephone network via the first bearer channel, then places an

outgaing call to the remote telephone device via the second bearer channel.

25. A system according to claim 24, wherein the sctless gateway loops the incoming call to
the remote telephone device via the second beater channel if remote telephone device answers

the outgoing call.

26. A system according to claim 24, wherein the setless gateway directs the PBX system to

handle the incoming call if the remote telephone device does not answer the outgoing call.
27. A system according to claim 24, wherein the remote telephone device provides one or

more signaling commands to the setless gateway directing the setless gateway to forward the

incoming call to the remote telephone device via the second bearer channel.
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28. A system according to claim 24, wherein the remote telephone device provides one or
more signaling commands to the setless gateway directing the setless gateway to (i) forward the
incoming call to the remote telephone device via the second bearer channel, and (i) allow the
PBX system to handle the incoming call if the remote telephone device does not accept the

incoming call..

29. A system according to claim 24, wherein the remote telephone device provides one or
more signaling conmmands to the setless gateway directing the setless gateway not to forward the
incoming call to the remote telephone device via the second bearer channel, but to allow the

PBX system to handle the incoming call

30. A system according to claim 18, wherein the remote telephone device places a call to the
direct inward dialing number associated with the second bearer channel, the setless gateway
directs the PBX system to accept the call from the remote telephoue device, and the setless
gateway provides a communications path from the second bearer channel to the first bearer
channel, so as to provide the remote telephone device access to the public switched telephone
network via the PBX system.

31 A system according to claim 30, wherein the sefless gateway further requires
authentication from the remote telephone device prior to providing the communications path

from the second bearer channel to the first beater channel.

32. A system according to claim 30, wherein the setless gateway further calls the remote
telephone device back prior to providing the communications path from the second bearer

channel to the first bearer channel.

33. A system according to claim 30, wherein the remote telephone device provides one or
more signaling commands to the PBX system through a series path that includes the second
bearer channel, the setless gateway, and the first bearer channel.

34. A systemn according to claim 33, wherein the remote telephone device produces one or

more DTMEF signals corresponding to the one or more signaling commands.
21

JP 2004-509570 A 2004.3.25



—
L T e T e T e T e T e T e T e B e N s T e T e T e, T e T e TR e, T e, TR e T e, T e T e T e T e T e TR e T e T e B e |

o ~ oy R W R

W W N N W R W N =

-

(42)

WO 02/25917 PCT/US01/29122
35. A system for extending a local telephone system to a remote telephone device,
comprising:

means for establishing a communications path. from the remote telephone device to 2
setless gateway via a second bearer charmel of a PBX systent;

means for establishing a communications path from the setless gateway to a public
switched telephone network via a first bearer channel of the PBX system;

means for providing a communications path between the first bearer channel and the
second bearer channel through the setless gateway.

36. A system for forwarding an incoming call to a remote telephone device from a local
telephone system, comprising:

a PBX system including a first bearer channel and a second bearer channel; and,

a setless gateway, electrically coupled to the first bearer chamnel and the second bearer
channel of the PBX system;

wherein (i) the setless gateway receives the incoming call via the first bearer channel, (if)
the sefless gateway establishes a connection to the remote telephone device through the PBX.
system via the second bearer channel, and (iti) the setless gateway routes the first bearer channel
to the second bearer channel.

37. A system according to olaim 36, wherein the remote telephone device selectively
provides a positive acceptance indication to the sefless gateway as a condition to accepting the

incoming call.

38. A system according to claim 37, wherein the positive acceptance indication includes one
or more signaling commands generated by corresponding keystrokes on the remote telephone

device.
39. A system according to claim 36, wherein the remote telephone device provides one or

more signaling commands to the setless gateway directing the setless gateway to forward the

incoming eall to the remote telephone device via the second bearer channel.
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40. A system according to claim 36, wherein the remote telephone device provides one or
more signaling cormmands to the setless gateway directing the setless gateway not to forward the
incoming call to the remote telephone device via the second bearer channel, but to allow the
PBX system to handle the incoming call.

41. A method of extending a local telephone system to a remote telephone device,
comprising:

establishing a communications path from the remote telephone device to a setless
gateway via a second bearer channel of a PBX system;

establishing a communications path from the setless gateway to a public switched
telephone network via a first bearer channel of the PBX system; and,

providing a communications path between the first bearer channel and the second bearer

channel frough the setless gateway.

42. A method according to claim 41, further inchuding receiving at the setless gateway one
or more signaling commands from a remote source, and responding to the one or more signaling
commands by performing one or more functions corresponding to the one or more signaling

commands.

43, A method according to claim 42, wherein the remote source includes the remote

telephone device.

44. A method according to claim 43, further including producing one or moare DTMF signals

corresponding to the one or more signaling commands,

45, A method according to claim 42, further including receiving and recognizing one or

more voice commands that correspond to the one or more signaling commands.
46. A methed according to claim 42, further including a data network coupled to the setless

gateway, and coupled to a computer system such that the setless gateway communicates with the

cormputer system via the data network, wherein the remote source includes the computer system.
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47. A method according to claim 41, wherein the setless gateway first detects an incoming
call from the public switched telephone network via the first bearer channel, then places an

outgoing call to the remote telephone device via the second bearer channel.

48. A method according to claim 47, wherein the setless gateway loops the incoming call to
the remote telephone device via the second bearer channel if remote telephone device answers

the outgoing call.

49. A method according to claim 47, wherein the setless gateway directs the PBX system to

handle the incoming call if the remote telephone device does not answer the eutgoing call.

50. A method according to claim 47, providing, via the remote telephone device, one or
more signaling commands to the setless gateway that directs the setless gateway to forward the

incoming call to the remote telephone device via the second bearer channel.

51 A method according to claim 47, providing, via the remote telephone device one or more
signaling commands to the setless gateway that directs the setless gateway to (i) forward the
incoming call to the remote telephone device via the second bearer charmel, and (ii) allow the
PBX system to handle the incoming call if the remote telephone device does not accept the

incoming call.

52. A method according to claim 47, wherein the remote telephone device provides one or
more signaling commands to the sefless gateway directing the sefless gateway not to forward the
incoming call to the remote telephone device via the second bearer channel, but to allow the

PBX system to handle the incoming call.

53. A method according to claim 52, wherein the remote telephone device places a call to
the direct inward dialing number associated with the second bearer channel, the setless gateway
directs the PBX system to accept the call from the remote telephone device, and the setless
gateway provides a communications path from the second bearer channel to the first bearer
channel, so as to provide the remote telephone device access to the public switched telephone
network via the PBX system.
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54, A method according to claim 53, wherein the setless gateway further requires
authentication from the remote telephone device prior to providing the communications path
from the second bearer channel to the first bearer channel.

55. A method according to clait 53, wherein the setless gateway further calls the remote
telephone device back prior te providing the communications path from the second bearer

channel to the first bearer channe.

56. A method according to claim 53, wherein the remote telephone device provides one or
more signaling commands to the PBX system through a series path that includes the second
bearer channel, the sctless gateway, and the first bearer channel.

57. A method according to claim 56, wherein the remote teleptione device produces one or

more DTMF signals corresponding to the ope or more signaling commands.

58. A system for extending a local telephone system to a remote telephone device,
comprising:

a PBX system including a first bearer channel;

a setless gateway, electrically coupled to the first bearer channel of the PBX system; and,

2 direct link from the remote telephone device to the setless gateway;

wherein (i) the system establishes a communications path from the remote telephone
device to the setless gateway via the direct link to the setless gateway, (if) the system establishes
2 communications path from the setless gateway to a public switched telephone network via the
first bearer channel of the PBX system, and (jif) the setless gateway provides a communications

path between the first bearer channel and the second bearer channel.

59. A system for extending a local telephone system to a remote telephone device,
comprising: _

a first communications path from the remote telephone device to a setless gateway via a
direct link;

& second commumications path from the setless gateway to a public switched telephone

25

JP 2004-509570 A 2004.3.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

o0 N

— =
=]

R R A N

—
- O

(46)

WO 02/25917 PCT/US01/29122

network via a first bearer channel of a PBX system; and,

a third communications path between the first bearer channel and the second bearer
channel through the setless gateway;

wherein the system provides an overall communications path from the remote device to
the public switched telephone network via the PBX system, such that the remote telephone
device has access to one or more features provided by the PBX system.

60. A method of extending a local telephone system to a remote telephone device,
comprising:

providing a first communications path from the remote telephone device to a setless
gateway via a direct link to the sefless gateway,

providing a second communications path from the setless gateway to a public switched
telephome network via a first bearer channel of 2 PBX system; and,

providing a third communications path between the first bearer channel and the second
bearer channel;

50 as to provides an overall communications path from the remote device to the public
switched telephone network via the PBX system, such that the remote telephone device has
access to one or more features provided by the PBX system.
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