JP 2013-141266 A 2013.7.18

(19) B EEHEFT (UP) w4 M4 F A BRA (1) S5 R A P 2
158E2013-141266
(P2013-1412664)
(49 £ME TRZS5ETH18H (2013.7.18)
(51) Int.CI. F1 F—=a—F (%)
HO4W 16/26 {2009.01) HO4W 16/26 5K067
HO4W 92/20  (2009.01) HO4W 92/20 110
SEWL S EUEON 6 OL SNEEEE (&5 B
(2l HEES 5 E2013-20359 (P2013-20359) (71) HEEA 509014238
(22) WEH FER25E2A5H (2013.2.5) IAY—— TAVLA, 42A—EL
62) FElDOFRT $FRE2009-520750 (P2009-520750) AF4 K
D E FAYHERE, HVT4AST 951
BEHER SERRI9ETHIA (2007.7.3) 34, ¥ JE, VxS ar T
@Bl EEEREE  11/486, 627 —a 2540
32)&EH SERR18EETH 14H (2006. 7. 14) (74 R A 100101454
(3 BRETEE  KE (1S fEL LUE ==
(T4 fCE A 100081422
#EL BE KE
(74 fREE A 100125874
£EE I M
BAEICHC

(4) [REAOEH] T —Fw pT—Fc B CERSRZERT 2003 AT LRSS

GHoOooOooooooooo
gooobooboooooooobooooooooooon
googooobooooogon
gbogoooboobooboobooobooboao
oooobooooooooobooooooooooon
gboooboooboobooboobooboooobooo
gbooooboooboobooboobooobooooboao
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon
gbooobooobooboobooboobooobooo
gbooooobouoboobooboobooboao
goooboooooooooooooooooooon
goooboooboobooboobooboooobooo
gbogoooboobooboobooobooboao
od

gooooood

134

100

106

oy hT—H




e e e Y Iy

Iy [y

OO oOooo
O Ooooo
O OoOgoo
O Ooooo
O OoOgooo

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

s s e e e e s [ Ay

I e e [y

s sy e ey s [ Iy

e s e e e e e ) e e e ) e s [ [

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

O0Ooo0oooaoo
O Ooo0oooo
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao
OOooOoooao
O0Ooo0oo0ooaoo
O Ooo0oooao
O0Ooo0oo0ooaoo
O 0Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
O Ooo0oooaoo
O 0Ooo0oo0ooao
OOoo0oooaoo
O 0Oo0oo0ooao
OOoo0oooaoo

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 0Ooooo
O 0OoOooog
O 0Ooo0ooo

OoOoo0oooao
O0Ooo0oooog
I B
OOoo0oooog
OoOoo0ooao
OOoo0oooaog
I B
OoOoo0oooaog
O0Ooo0oo0ooa.o
OOoo0oooaog

O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
O

O
O
O

O 0Ooo0oooao

I Y o Y

O Oo0oooao

O Oooo

O 0Ooo0oooao

O 0o oo

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

O Oo0ooogoao

O Oooo

O 0Ooo0oooao

O Ooogoo

O Ooo0oooao

O O0ooo

O 0Ooo0oooao

O Oooo

O Ooo0oooao

O 0Oooo

O 0Ooo0oo0oo0oao

O 0o oo

O Ooo0oooao

O 0o oo

O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O O0Oo0ooo
O Ooooo
O O0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
OO oOooo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao

O 0Ooo0ooo0oao

O Oooo

O Ooo0oooao

O 0o oo

O 0Ooo0ooo0oao

O Oooo

O Ooo0oooao

(2)

O 0o oo

O 0Ooo0ooOoo0oao

O Oooo

O Ooo0oooao

O
O

O
O
O
O
OJ
O

O 0Ooo0oo0oo0oao

O Ooo0oooao

O 0Ooo0ooo
O Ooooo
O O0OoOgoao
O Ooooo
O O0OoOooo
O Ooooo
O OoOgoao
O Ooooo
O Ooogoao
O Ooooo
O Ooogoao
O Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O 0Ooo0ooo

O 0Oo0ooo0oao

O 0Ooo0oooao

O

]

|

OoOoo0ooOogno

O Ooo0oooao

JP 2013-141266

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

OJ
O
OJ
O
O
O
O

O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0oooao

O
O
O
O
O

O
O
O
O
O

O 0Ooo0oooao

2013.7.18

O Ooo0oooao

O 0Ooo0oooao

O Ooo0oooao

O 0Ooo0ooo0oao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

[y ) e sy I I o [y o

Oooooooo0ooooo0 o0 oo oooUoDoooDoooo0DoooDoDooooooog

O o0ood

O
O

O
O
O

Oo0oooQgogoao
Oo0ooogogogao

O oOoooo

e s s e e ) e e e e s e [ R |

O

Ooo0ooooo4o0ooooo0 o0 oo ooooDoDoDooooDoooDoDooooooog

O
O
O
O
O
O

O
O
O
O

O
O
O
O

O 0Oooo

OO0 oooogoggooood
Oooooooooood
OoDoooogogooood
Oooooooooood
OoDoooogogQgooood
Oooooooooood
OooooogogQgooood

OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OooOoo0ooood
OoOoo0oooogod
OoOoo0Ooood
OoOoo0oooogd
OooOoo0Ooood
OoOoo0oooogod
OO0oo0oooogd
OoOoo0oooogod
OOoo0oooogd
OoOoo0oooogod
OoOoo0oooogd
Ooooooogod
OOoo0oooogd

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

O 0Oooo

O oOooo

O o0Ooo

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

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

O
O
O
O

€))

O
O
O
O
O
O
O
O

[

|

JP 2013-141266

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O0Ooo0oooao
O Ooo0oooo

OJ
O
O
O
O
O
O

O
O
O
O
O

O0Ooo0oooao

2013.7.18

O
O
O
O

O Ooo0oooao

O0Ooo0oooao

O Ooo0oooao

O0Ooo0oooao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OOo0o0oooogdg
OooOoo0oooogod
OO0oo0ooogd
OooOoo0ooooQgod

Iy I

O
OJ
O

Iy e e e [ |
e e e e e ) e e e s e e [ A s [ [
Ooo0ooooOo0Qo0 oo ooo0 oD oo oDoUo0D oo oD oDoooooooDoDoooooDooogQgog

O
O
O

O
O
O

OO0 oDooo4ogooooogdg
OoooooooooooQgg
OoDoDooogogogoooogg
OooooooooooQgdg
Ooooooogoooogdg
OooooooooooQgodg

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

OOoooooggdg
Oooo0oooQgdg
OOooooogogdg
Oooo0oooQgdg
OOooooogogdg
Oooo0oooQgdg
OOooooogogdg
Oooo0oooQgdg

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

O O0Oogoao

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 0Ooooo

O Ooogoao

O 0Ooo0ooo

O Ooogoao

O 0Ooo0ooo

O O0Oo0ooooaog
O 0oo0ooooao
O Ooo0ooooaog
O0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O 0Ooo0ooooao
O Ooo0ooooao
O O0Oo0oo0oo0ooao
O Ooo0ooooo
O O0Oo0oo0oo0ooao
O OoOo0ooooaoo
O O0Oo0ooooo
O Ooo0ooooo

O O ogo

O Ooogooo

O 0Ooo0ooo

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 Ooogooao

O 0Ooo0ooo

O 0Ooooo

O 0Ooo0ooo

O Ooooo

4)

O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Oo o
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O 0Ooo0ooo

O Ooooo

O 0Ooo0ooo

O 0Ooooo

O 0Oo0ooo

O 0Ooooo

]

Ooo0oo0ogao

O

O 0Ooooo

JP 2013-141266

OJ
O
OJ
O
O
O
O

O 0o oo
I Y o [
O 0o oo
O O ogo
O 0Oooo
O O oo

]
O
[
O
O
O
O

O
O
O
O
O
O
O

O O0Oogoo
O 0Ooooo
O O0Oogoao
O 0Ooooo
O Ooogoao
O 0Ooooo
O Ooogoo

O
O
O
O
O
O
O

O

O 0Oooo

O
O
O
O
(]

O
O
(]
O
(]

O 0Ooo0ooo

O
O
O
O
O

2013.7.18

O O oo

O Ooogoao

O 0o oo

O 0Ooo0ooo

O 0o oo

O Ooogoo

O 0o oo

O 0Ooo0ooo

10

20

30

40

50



e ey e o ey e e e e e sy [ |

I e A I [y

e e e s e ey e e e e e sy [ |

I e

I e e e ey e e e I [y [ |

e e s e e ey e e e e e e sy s [

OooooooooooooooDooDoooo0ooooogooao

OO o0ooogod

OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O Ooo0oooogod
OoOoo0ooood
O Ooo0ooood
OoOoo0oood
O Ooo0oooogod
OOoo0oo0oood
OO0Ooo0ooood
OoOoo0ooood
OOoooood
OoOoo0oo0oood
OOoo0ooood
OoOoo0oo0oood
OOoooood
OO0Ooo0oo0oood
OOoo0ooood
O 0Ooo0oo0oood
OoOoo0ooood
O O0Oo0Ooooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O O0Oo0oooogod
OoOoo0ooood
O 0Oo0oooogod

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

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
O
O
O

Oo0oooogodgogooao

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

OooooooQgooao

OO oood

Oo0oooogodgogooao

OO o0ooogod

OooooooQgooao

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

Oo0oooogodgogooao

OooooooQgooao

Oooooogodgooao

OoooooQgooao

Oooooodgooao

OooooooQgooao

Oooooogogogoao
Oooo0ooooogoao

O OooOooo
O 0Oo0ooOoao
O OooOooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0oo
O oOooo
OO oo
O oOooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

)

oono
oo

O
O
O
O
O
O
O
OJ
O

O
O
O
O
O

O

JP 2013-141266

goooooao

oad

OJ
O

O d
[ |

O O
O O

O

OJ
O
O
O
O
O

O d

O
O
O
O
O
O

[
O
O
O
O
O

O

O
O
O
O
O

O

O 0Ooo0oooao
O Oo0gooo
O 0Oo0oooo
O OoQgooo
O 0Oo0oooao
O Oooooo
O 0Ooo0oooao

2013.7.18

gooano

O
O
O
O

O
(]
O
(]

O 0Oooo
O 0Oooo

O

[ |
O O
O O
O O

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

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

OooooooooooOoooOooooooDooooOoooOoooOoooooooooooooboooa.o
I

O
O
O
O
O
O
O
O
O
O
O

[ s ey e ey e e [y [y [ |
e s e e ey ) e e e R s [

OoooooQgogoao

OooooooQgdg
OOooooogogdg

O0Ooo0oooao

O
O
O
O
O
O
O
O

OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooog
O0Ooo0oood
OOoo0ooog
Oo0Ooo0oood
OoOoo0ooog

OO0 oooooogoQgog

O Oooo

OO0 oooooggog

Ooooogogaog

OOo0o0ooooao
O O0oooooaog
OOoo0ooooao

O Oooo

oo oooooogoQgo-g

OoooooQgogoao

O Oooo

OO0 ooooogogog

Ooooogogaog

O O0ooo

OoooooQogooao
Ooooogogooao
OoooooOoooao
Ooooogogogooao
OoooooOogooao
Ooooogogooao
OoooooOooOooao
Ooooogooao
OoooooOoogooao
Oooooogooao
OoooooOooOooao
OoooooQgooao
Oooo0oooOooOooao
OoooooQgooao
OooooooOoogooao
OoooooQgooao
Oo0Dooogo-gogoao
OoooooQgooao
OooOoogo-gogoao
OoooooQgooao
Ooooogogogoao
Ooooooogooao
Ooooogogogoao
OoooooQogooao
Ooooogogogooao
OoooooQogooo
Ooooogogooao
OoooooOogooao
Oooooogogooao
OoooooOoogooao

OooooooOoogoao

OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O0Ooo0oooao
OoOooooaog
I B
OoOoo0oooog
O0Oo0oo0ooao
OoOoo0oooaog
O0Oo0Ooo0ooa.o
OoOoo0oooogo
OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao
OoOooooaog
I B

O Oooo

Ooooogogaog
O0Ooo0oooao
OOoo0oooaog
O0Ooo0oooao

O 0Oooo

O Oooo

O 0Oooo

O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oO0ooo
O Ooo0ooo
O OoO0ooo
O Ooooo
OO oOooo
O Ooooo
O Ooo0ooo
O Ooooo
O OooOooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao

O Oooo

O Oooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O 0Oooo

O O0ooo

O Oooo

O Oooo

(6

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O 0ooo

JP 2013-141266

A

2013.7.18

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

O0Ooo0ooog
OoOoo0ooogdg
OO0Oo0ooog
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0OoOooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O o0oooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao

e s e e e s e e e e s [ [
[ s ey e ey e e [y [y [ |
e s e e ey ) e e e R s [

OoooooQgogooao
Ooooogogoao
OoooooQogooao
Ooooogogoao
OoooooOgooao
Ooooogogooao
OoooooOoooao
Ooooogogooao
OoooooOooOooao
Ooooogogooao
OoooooOooOooao
Ooooogogooao
Oooo0oooOoogooao
Oooooogogooao
OoooooooOooao
Oooooogogooao
Oooo0ooocOoogooao
Ooooogogooao
OoooooOoogooao
OoooooQgooao
OO0 ooo-gogoao
OoooooQgogooao
Ooooo-gogoao
OoooooQgooao
Ooooogogoao
OoooooQgogooao
Ooooogogoao
Ooooooogooao
Ooooogogoao
OoooooOogogooao
Ooooogogoao
Ooooooogooao
Ooooogogooao
OoooooOoogooao

O
O
O
O
O
]
O
]

O
O
O
O
O
O
O
O

OooooogdgoQg
Oooooggdg
OooooogooQgaQg
OOooooggdg
OoooooogoQdgoQg
OOooooggog
I [y |
OOooooggQg
Oooo0oooogoQgQg
OoooogQgQg
I B [y |
OooooggQg
OoOoo0oooogoQdgaQg
OoooooggoQg
I [y [y |
OoooogoQgQg
|
OooooogQgoQg
I [ [y |
OoooogoQgQg
OO0 ooogogdg
OooooogQgQg
OOooooggdg
OooooogQg-g
OOooooggdg
OooooogQgQg
OOooooggdg
OooooogoQgoQg
OOooooggo-g
OoooooogoQgaoQg

O Oooo

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao

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 0Ooooo
O 0OooOooog
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O 0Ooooo
O 0Oo0oo0oao
O 0Ooooo
O 0Oo0ooo
O 0Ooooo
O 0Oo0ooo
O 0Ooooo
O 0OoOooo
O 0Ooooao
O 0OooOooog
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao

I Y o Y

O Oooo

O 0o oo

O Oooo

O Ooogoo

O O0ooo

O Oooo

O 0Oooo

O 0o oo

O 0o oo

O Oooo

O 0o oo

O Oooo

P

goad

O 0o oo
O Oooo

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

O O
O O

O 0o oo

O Oooo

O 0o oo

O Oooo

Ooo0ood

O O

O Oooo

JP 2013-141266

goooooao

O O oo
O Oooo
I Y o [
O Oooo
O O oo
O Oooo
O 0o oo

O O0ooo

2013.7.18

gooano

OOoo0ooood
OOoo0oo0oood
OO0Oo0ooood
OoOoo0ooood

O 0o oo

O 0Oooo
O O
O O

O Oooo
O 0Oooo
O Oooo
O 0Oooo

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

[ s e e ey e s v e
e s s e e ) e e e e s e e e

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 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oo0oo
O oOooo
OO oo
O oOooo
O 0Ooo
O 0Oooo
O Oooo

OO0 ooooooooooQg-g
OO0 oo oDogoggogoooogg
OO0 ooooooooooQgog
OO0 OoDoDoogoggogoooogg
OO0 ooooooooooQgg
OO0 OoDoooogogogoooogg

OooooogogQg

OooooooooQgooao
OO0 ooooogogogoao
OooooooooQgooao
OO0 ooooogogogoao
OooooooooQgooao
OO0 ooooogogooao
Ooooooooogooao
Ooooooogogooao
Ooooooooogooao
Ooooooogogooao
Ooooooooogooao
Ooooooogooao
Ooooooooogooao

OoOoooogogdg

OooooogogQg

OOooooggdg

OoOoo0ooood
OOoo0ooood
OOoo0ooood
OOoo0oooogod
OOoo0oo0oood

O Oooo

OooooooooooQgodg
OoDooooogooooogdg
OooooooooooQgodg
Ooooooogooooogdg
OooooooooooOgodg
OooDooooooooogdg
OooooooooooOgodg
Ooooooooooogdg
OooooooooooOodg
Oooooooooooogdg
OooooooooooOodg
OooDooooooooogdg
OooooooooooOgod
OoooooooooooQgdg
OO0 oDooogoogooooogdg
OoooooooooooQgdg
OO0 oDooogoooooogdg
OoooooooooooQgodg
OO0 oDooogog4ogoooogdg
OoooooooooooQgodg
OO0 oDooo4gogoooogdg
OooooooooooQgodg
Oooooogoogooooogdg
OoooooooooooQgodg
Oooooogoogogoooogdg
OooooooooooQgodg
Ooooooogoooogg
OooooooooooQgodg

[ i R |

OOoo0oo0oood
OOoo0ooood
O0Ooo0oo0oood
O Oo0oooo

C))

oono
oo

O

Oo0oooodooao

O0Ooo0oo0oood
OOoo0ooood
O0Ooo0oo0oo0ood
OOoo0ooood
O0Ooo0oo0oo0ood
OOoo0ooood

Ooo0oo0ooodooao

Oo0oooodgooao

Ooo0oo0ooodooao

Oo0oooodooaoo

OooO0oo0ooodooano

Oo0oooodQgooaoo

O

O Oood

O o

]

Oooooogooogoo

OoOoo0ooood

Oo0oooodQgooao

JP 2013-141266

gooooad

oad

O 0OoOooo

m]
OOoo0ooood

]
]

OO0 o0ooogodogoao
Oo0oooodQgooaoo

O

O OoogoBe O
OoOoo0ooood
O 0OoO0Oooogs
OoOoo0oo0oood
O Oo0oooBQ

OO0 oooogodogoao

O

O
O
O
O
O
O
O
O
O

Oo0ooooQgooao

O

Oo0oooogodogooao

O

Oo0ooooQgooao

O

Oo0oooogodgooao

O0Ooo0oo0oood
OO0Ooo0oooogod
O0Ooo0oo0oood
OOoo0ooood
OOoo0oo0oood

Ooo0ooooQgooaoo

2013.7.18

gooano

O

Oo0oooogodgooao

O

Ooo0ooooQgooaoo

O

Oo0oooogodooao

O

Ooo0ooooQgooao

10

20

30

40

50



e e e Y Iy

Iy A A A |
OoOooooooooooOooooooooooOoooOoooOooooooDoooooooooboooOooOod

e A s e e e e e e A e s e

O
O
O
O
O

OJ
O
OJ
O
OJ

Oooo0ogoood

OoOooooo4o0oooooOo00 oo ooo0DoooDoooLoDUoooDoDooo0 oD oDooo0oDoDooogooao

e s e e s e e e e s e e s Y o

O Ooooo
O OooOooo
O Ooooao
O O0OoOooo
O 0Ooooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
OO oOooog
O Ooooo
O 0OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

OO0 oooooggg

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B

OooooooogooQgooao
OO0 ooooggogooao
OoooooooQgooao
Oo0oooooggogooao
OoooooooQgooao
Oo0ooooogQgooao
Ooooooooogoooao
OoooooogogQgooao
OoooooooQgooao
oo oooooggoge

Oooooogod
OOoo0ooogd
OoOoo0ooogod
OOoo0oooogd
OooOoo0oood
OOoo0ooogd
Oooo0oood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOooooogd
OoOoo0ooood
Oooooogd
I B [
Oooooogod
OOoo0oooogd
OoOooooogod

OoooooooooooQgg
OoDoDooogoooooogogogg
OoooooooooooQgg
Oo0oDooogoooooogoggg
OooooooooooQgg
Oo0ooDooooooooggdg
OooooooooooQgg
OooDooooooooggg
OooooooooooQgdg
Oooooooooooggg
OooooooooooQgdg
Oooooooooooggg
Ooooooooooogdg
Ooooooooooogogg

O

OoooooooQgooao
OoooooogQgooao
Ooooooooogooao
OoooooogogQgooao
Ooooooooogooao
OooooooogogQgooao
OoooooooQgoOooOoao

O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o
O Ooooo
O 0Ooo0ooo

€))

Ooooocooooooao
Oooooooooooaog
OOooooooooooao
Oooooooooooaog
OOoo0ooooooooa.o
Ooooooogoooooaog
OO0 oDoDoogQgooooaog
Oooooooooooaog
OO0 oDoDoogooooaog
Ooooooogooooaog
OO0 oDooogooooaog
Oooooooooooao
OO0 oooogooooaog
Oooooooooooao
OOooooogooooaog
Oooooooooooao
Oooooogooooaog
Ooooocooooooao
Ooooooogooooaog
Ooooocooooooao

OO0 ooooogoQgog

Ooooooooogoogod

OO0 ooooogoQgog

OO0 ooooogogog
oo ooooogoQgoog

[

JP 2013-141266

O

OO0 ooooogogog
oo ooooogoQgog
OO0 oooooggog
oo ooooogoQgog
OO0 oooooggog
oo oooooogoQgog
O o0 oooogoge

O Oo0oooao
OOoo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao

oo oooooogQgoQg

2013.7.18

OO0 ooooogogog

OO0 oooooogQgoQg

OO0 ooooogogog

oo oooooogooQgoo-g

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OOo0oDoo0o0U0oDoDooUUDoDoDooUUoooDooogogooao
Ooooooo0oooooooDoDoDooo0ooDoooogogoooao
OOo0oooo0oU00oDoDooUUoUoDoDooUUoooDooogogooao

Ooooooooooodg

e ) e e e e e s [
Ooo0ooooo o0 oo ooo o0 ooooogQgoQg
OO0 ooouogddooDooog oo ooogogog

O 0Ooooo
O Ooogoao
O Ooooo
O Ooogoao
O 0Ooooao
O Ooogooo
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O O0OoOgoao
O Ooooo
O O0OoOgooo
O 0Ooooo
O Ooogoo
O 0Ooooo
O Ooogoao
O Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo

O
O

O
O

O 0Ooooao
O 0Oo0ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O 0Ooo0ooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0oo0oo
O 0Ooooo
O 0Oo0oo0oo
O 0Ooooo
OO o0Ooo
O 0Ooo0ooo
OO oO0ooo
O 0Ooooo
OO oO0ooo
O 0Ooo0ooo
O 0Oo0ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooo0ooo
O OooOooo

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
OO oOooo
O Ooooo
OO oOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo

OO0 oo oooooooog-g
OO0 ODoDooogogoooogg
OO0 ooDooooooooQgg

OO0 ooogoggooood

Oo0oooooooood

OO0 oDoooogoooogdg
OoooooooooooQgodg
OO0 oDoooogoooogdg
OoooocoooooooOgodg
Ooooooogoooogdg
OoooocoooooooOgodg
Oooooogogooooogdg
Ooooocooooooogodg
OooDooooooooogdg
Oooooooooooodg
Oooooooooooogdg
Ooooocooooooodg
Oooooooooooogdg
Oooooooooooodg
OooDooooooooogdg
Oooooooooooodg
OooDooooooooogdg
OO0 oODooo4ogoooogdg
Oooooooooooogdg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OO0 oDooog4gogoooogdg
OoooooooooooQgdg
OO0 oDooo4gogoooogdg
OoooooooooooQgodg

O

OoDoooogoggooood

Ooooooooooodg

OoDoooogogogooood

Ooooooogooooodg

OoDoooogoggogooood

Oooooooooood

Oooooogogogooood

Ooooocooooood

Oooooogoggogooood

Oooooooooood

(10)

oono
oo

Oooooogogoooodg

Oooooooooood

Ooooooogogooood

OoooooOoooood

Ooooooogooood

OoooooOoooood

Ooooooogoooodg

O

Ooooooooogoooogoo

Ooooooooooodg

JP 2013-141266

gooooad

oad

OO0 oDoogog4gooood
Ooooooogoooodg

O

OO0 oooogoggoooogod

O

Oo0ooooooooodg

O

OO0 oDooogoggogoooogod

O

Oooooooooood

OOoooDooogogogogoooaog
OoooooooooooQgodg
Ooooooogoooogdg
OooooooooooOgodg

O

OoDoooogoggogooood

O O0ooo

Oooooooooood

2013.7.18

gooano

O

O Oooo

Oooooogoggogooood

O

O Oooo
O Oooo
O 0Oooo

O 0Oooo

Oooooooooood

O

Oooooogogogoooaog O Oooo

OoooocoooooooOgodg

OooooogogQogooood

O

O 0Oooo

Oooooooooood

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

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

O
O
O
O
O
]

O
O
O
O
O
O

Ooooooooooooogoooodg
OO0 oDoooo0oooooogog4gooood
Ooooocoooooooogoooodg
OOoDoDoDoo4o0oooooogog4gooood
Ooooocoooooooogoooodg
OooDoDooo0oooooogooood
Ooooocoooooooooooodg
Ooooocooooooogoooodg
Ooooocoooooooogoooood
Ooooocooooooogogoooodg
Ooooocooooooooooood
OooDoocooooooogogoooodg
Ooooocooooooooooood
Ooooocooooooo4gogoooodg
Ooooocoooooooogoooood
Ooooocoo0oooooo4gogoooodg
Ooooocoooooooogoooood
OooDooooooooogogoooodg
Ooo0ooooooooooooood
Ooooocooooooogogoooodg
OO0 o0Dooo40oDooDooogog4Ugooood
Ooooocooooooogogoooodg
OO0 oDooo4oooooog4gooood
Oooooooooooogogoooodg
OO0 oDoDoo4ogooooogog4gooood
Ooooooooooooooooodg
OOoDoooooooooog4gooood
Ooooooooooooogoooodg
OOoDoDoDoo4ogooooogooood
Ooooocoooooooogogoooodg
OooDooooooooogoggooood
Ooooooooooooogooooodg

Oo0oooDoooo0oDooooooooogogooao

e s e s e s s [
Oo0oooooo oo ooo oo oDooooQgo-g
OO0 Do ooogo0ooDooogogooooogogg
OO0 oo oooo oo ooooooDoooQgog
OO0 Do ooogo0oooDoDoogogooooogogg
Oo0oooooo oo ooo o oo ooooQgo-g
OO0 oDoooogoooDooogogooooogogg
Oo0oooooo oo ooooooDoooQgog
OO0 oo oooo0oooDooogogooooogoggg
Oo0oooooo oo oooooooooQgog
OO0 oOooooo0oooDooogogoooooogogogog
Oo0oooooooooooooooooQgog
OO0 ooooo0oooDooogogoooDooogogogg
Ooo0oooooooooooooooooQgog
OO0 Oooooo0o oo ooogogoooooogogog
Ooo0oooooooooooooooooog
OO0 OoDooooooDooogo0oooDooogooQgog
Ooo0ooooooooooooooooooOodg
OO0 oo ooooooDooogogooooooQg-g
e s e s e s s [
OO0 oo oooo oo ooogogoooooooQg-g
OO0 00D oooggooDoDoogUooooogoogg
Oo0ooDooooooDoooo0oooDoooQg-g
OO0 Do ooogo0dgooDoDoogogooooogogg
Oo0ooDoooo oo oooOo0oooDoooQgo-g
OO0 Do ooo4o0o oo oDooggoOooooogoogg
Oo0ooDoooo oo ooo oo oDoooQgo-g
OO0 Do ooogo0oooDooogogooooogogg
Oo0oooooo oo oooo oo oooQgo-g
OO0 oo oooOo0o oo ooogogooooogogg
Oo0oooooo oo ooo o0 oo oooQgo-g
OO0 oo ooogo0oooDooogogooooogogogg
OoOo0oooooo oo oooooooooQgog

1)

oono
oo

O

JP 2013-141266

gooooad

oad

O

O

O

O

2013.7.18

gooano

O

O

O

Oo0ooooo4o0ooooogogogogoao
OooooooooooooogooOooao

O

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

Oo0ooooQgoooaoo
OO0 oooogog4Qgoooao
Oo0ooooQogoooao
Oo0oooogogQgoooao
Oo0oooogogoooaoo
Oo0oooogogQgoooao
Oo0oooogooooaoo
Oo0oooogogQgoooao
Oo0oooogogoooaoo
Oo0oooogog4Qgoooao
Oooooogogoooao
OooooogodQgoooao
Oo0ooooogoooaoo
Oo0ooooQgoooao
Oo0ooooogooooao
OooooogoQgoooao
Oo0ooooogooOoooaoo
OoooooQgoooao
Oo0oooooOooOoooOoaoo
OoooooQgoooao
OO0 oOooogodgoooao
Oo0ooooQgoooao
OO0 oDooogodgoooao
OoooooQgoooao
OO0 oooogogdQgoooao
Oo0ooooQgoooao
OO0 oooogo4Qgoooao
Oo0ooooQgoooao
Oo0oooogoggQgoooao
Oo0ooooQgoooaoo
Oo0oooogodQgoooao
Oo0ooooogogoooaoo
Oo0oooogoQgoooao
Oo0ooooogogoooaoo

OO0 o ooooogoQgg
OO0 oooooggg
oo oooooogogoQgog
OO0 oooooggg
oo oooooogogoQgog
OO0 o ooooggog
oo oooooogooQgog
OO0 oooooogogog
oo oooooogooQg-g
OO0 oooooogogog
oo oooooogoog-g
OO0 oooooogogog
oo oooooogoogo-g
OO0 oooooogogog

Oo0oooQoooo
Oo0o0ooogQgogoao
Ooo0oooQgooo
Oo0ooogQgooao
Ooo0oooogooo
Oo0ooogoQgooao
Ooo0oooOoooo
Oo0ooogoQgooao
Ooo0oooOoooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooo
OooOooooOooOooao
Oo0oooogoooao
OooO0oooooOooOooao
Oo0ooogoQgooao
OooOo0oooOooOooao
Oo0oooogooao
Oo0o0ooogooQgogoao

Oooooooo0ooooogoogoooo
OO0 oDoDoogg4ogoooooggooao
Oo0oooooo0ooooogoogoooo
OO0 ooDoogog4ogoooooggooao
Oo0oooooooooooogoooo
OO0 oooogog4ogooooogogooao
Oooooooooooooogoooo
Oo0ooooo4o0oooooggooao
Oooooooooooooogoooao
Oo0ooooo4o0ooooogogooao
Oo0oooooooooooogoooao
OO0 ooooooooooogogogooao
Oooooooooooooogoooao
Oooooooo0ooooogogogooo
Oo0ooooooooooooogooao
Oo0oooooo0ooooogogogooao
Ooo0ooooooooooooogogoOooao
Oo0oooooo0ooooogogogooao
Ooo0ooooooooooooogooOooao
Oo0oooooo0ooooogoogooao
OO0 0DoDoogg4doooDooogogogoao
Oo0oooooo0ooooogoogoooo
OO0 oDoDoogg4dogooDooogogogoao
Oo0oooooo0ooooogoogoooo
OO0 oDoDoogog4Qogoooooggogoao
Oo0oooooo0ooooogoogoooo
OO0 oDoDoogog4Qogoooooggooao
Ooooooooooooogoogoooo
OO0 ooDooo4ogooooogogogooao
Oooooooooooooogoooo
Oo0ooooo4ogooooogogooao

(12)

Oooo0oooogoogooao
Oooooogogooao
Oooo0ooogoogooao
Oooooogogogoao
OooOoo0ooooOoogooao
Oooooogogogoao
OO0 ooogogoao
Ooooooogogoao
Ooooogogoao
Oooooogogoao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogogooaoo
Ooooogogoao
Ooooooogoogogoao
Ooooogogoao
Ooooooogogogoao

OooooogogQg

JP 2013-141266

OOo0ooogogdg
Oooooogg™g
OOooooggdg
OooooogoQgQg
Oooooggdg
B [ [y |
OOooooggo-g

[ |

2013.7.18

Ooooooggdg

I s [ |

oo oooooooooooogogo-g

Ooooooggdg

OO0 oDooDooooooooggog

I B |

oo oooooooooooogogo-g

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

OOoo0ooooo
O 0O0ooooaog
OOo0o0ooooao
O O0oooooaog
OOoo0ooooao
O Oooooaog
OOoo0ooooao
O Oo0ooooaog
O Ooo0ooooao
O Ooo0ooooaog
OOoo0ooooao
O Ooooooaog
O Ooo0oo0oooao
OOoo0ooooaog
O Ooo0ooooao
O Ooooooaog
O Ooo0ooooao
OOoooooao
O O0Ooo0ooOoooao
OOoo0ooooaog
O 0O0oOooooaog
OOoooooao
O 0O0o0ooooaog
OOoo0ooooao
O 0O0ooooaog
OOoo0ooooo
O O0Ooooooaog
OOoooooao

OooooooogogQgoo
OO0 oooooggogog
OooooooogoQgoo
OOo0oooooggogo
OoooooooQgoo
OO0 oooooggogao
OoooooooQgoogoao
Oo0oooooggogoao
OooooooogoQoogoo
Oo0ooooogQgogoo
OoooooooQgoao
Oo0ooooogQgogoao
OoOooooooQgogoao

Ooooooo0oooooooooooQgoooao
OOo0ooDoo0ogUoooDoo4ggooooodgoooao
OoooooooooooooooooQgoooao
OOo0ooDoo4gogoooDoo4ggooooogoooao
Ooooocooooooooooooogogoooao
OOo0ooDooo0oooooo4ogooooogogoooao
OooooooooDooooooooogogoooao
OOo0ooDoooooooo4ogooooogoooao
Ooooooo0ooooooooooogogoooao
OoooDooo0oooooogooooogoooao
Ooooocooooooooooooogoooao
Oo0ooDooo0oooDooooooooogoooao
Ooooocooooooooooooogoooao
OOoooooo0ooooooooooogoooao
OoooocooooooooooooogogoOoooao
Ooooooo0ooDooooooooogoooao
OoooocooooooooooooogoOoooao
Ooooooo0oooooo0oooooogoooao
OooooooooooooooooogoOoooOoao
Ooooooo0ooooooooooogoooao
OO0 oDood0dUooDoDoo4dooooodJgoooao
Ooooooo0ooooooo0ooooogoooao
OO0 oDoodoooDoDoo4dgooooogoooao
Ooooooo0ooDoooooooooQgoooao
OO0ooDoogdodUoooDoo4ggooooogoooao
Oooooooooooooooooogoooao
OO0ooDooogoooDoo4ggooooogoooao
Oooooooooooooooooogoooao
OOo0ooDoogogooooo4ogooooogoooao
Oooooooooooooooooogogoooao

O 0Ooooo
O Ooogoao
O 0Ooooo
O Ooogoao
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O 0Ooooo
O OoOgoao
O Ooooo
O O0OoOooo
O 0Ooooo
O Oogoao
O Ooooo
O Ooogoo
O Ooooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo

(13)

O oo ooogogoo
OoooooooQgogoo
oo oooogogoo
OooooooogooOgoo
oo oooogogoo
OooooooogooOgoao
oo oooogogoo
O oD oooogogog
oo oooogogoo
O oD ooooggog
oo oooogogoo
OO0 oooogogog
oo ooooogogoo
O oD oooogogog
oo oooooQgogo
O oo ooogogog
oo ooooogogoo
OO0 oooogogog
Oooooooogogoo
O o0oooogogoQg
Ooooooogogoo

JP 2013-141266

OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao
OoOooooaog
I B

2013.7.18

OO0 Do oooQo0 oo ooo 4o ooooggoao
Oo0ooooo o0 oo ooo o0 oo ooogoQgoo
OO0 oDoooo4o0ooDooo o0 ooooggoao
Ooo0ooooo o0 oo oo o o0 oo ooogoQgoo

O o0Ooo

O 0Oooo

O o0Oooo

10

20

30

40

50



Ooooooo0ooooooooooog™d
OO0 O0Dooo0oU0oooDoogogUogoooogdg
Ooooooo0ooooooooooog™d
OO0 OoDooo40oooo4gogUooooogogdg
OooDoooo0ooooooooooQg™d
OO0 Oo0Dooo0o0oooogoggoooogd

100

134

106

Fy hT—Y

Ooooooogogooaoo
Ooooogogoao
Ooooooogogogoao
OooOoogogoao
Ooooooogogooao

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo

O O
O d
O O

O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

OOooooogogg
Oooo0oooQgdg
Oooooogogdg
OoOoo0oooQgdg
OOooooogoogg

OOoo0ooooao
O Ooooooaog
O Ooo0oo0oooao
OOoo0ooooaog
O Ooo0ooooao
O Ooooooaog
O Ooo0ooooao
OOoooooao
O 0o oooog
OOoo0ooooaog
O 0O0oOooooaog
OOoooooao
O 0O0o0ooooaog
OOoo0ooooao
O 0O0ooooaog
OOoo0ooooo
O O0Ooooooaog
OOoooooao
O Ooooooaog
OOoooooao
O Ooooooaog
OOoooooao
O Ooooooaog
OOoo0ooooao

O 0Oooo

O Oooo

O 0Oooo

(14)

O Oooo

O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oOoo
O Oooo
O 0O oo

O
O
O
O
O
O
OJ

ggoano

O—HANPXTL 124

EaXi
<A 7 0aBTS

____________________

Fy kT—H106~

O Oooo

O

JP 2013-141266 A

O 0O oo
O Oooo
O 0O oo
O Oooo
O Ooogoo
O 0Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O
O
O
O
O
O

goooooooao

132 premeseeeesaese

O Oooo

O Oooo

2013.7.18

O 0Oooo

10



(15) JP 2013-141266 A 2013.7.18

ogogoano oggoao

170

©
N
w2 / ooon
8| X8 ¢
~] S = ——
ﬁ Yy & BEURTL 172
[
m
S D
,r,i P ; = 5 . _D-—j]}l«_‘__
2 0 ! } o AT LA24N
o H a
R o i
| » o
] |

ggono
£0B 102
won | 184 g2 | 186
. 5 g TN = ‘
arvkro-—3 BCF TRx —
128~ — 182

190

128



OoooooooooogogoQgg
Oo0DoDooooooooggg

O o0Oooo

OooooooQgdg

O

250

O O o

O o o

O O

oo o o

20 50

goao

oo o o

oo o o

(16)

(2013.2.5)

oggoao

O oo o

oy I |
o I o |
|:I|I:I [ |
o I |

JP 2013-141266 A 2013.7.18

OoOoooo ™
OOooooo O
Oooooo ™
oo ooo O
ool o ooO
oo ooo O
OO0 oood
OO o|looo O
oo o|lo oo o
OO o|jooo O
oo o|lo oo o
OOooooo O
Ooooood
OOoooood
OO ooood
OO o oo

oo o oo

OO ooo

OO o oo

DD|I:IDI:I

om0 ooogog|g

OO o oo g|g

I sy |

OO oooggdg

I sy [y |

OO oooggdg

om0 ooogoQgd
OO oooggdg
om0 ooogoQgd
OO oooggdg
I 1 |
OO oooggdg
I [y |
OO oooggdg

O
O
O
O
O
O
O

Iy e A e e [ Iy

I e I A [y

oo ooooooomoIooo|on oooolg
O o0 ooooojog|Iooooo|o|gooooolg

o o
O|o|iooo|go|g
o o
O oo oo|go|g
o
O|o|iooo|go|g
o
O oo oo|g|g
o
O oo o

[ iy o O i

O
O
O
O
O
O

O
O

O Oooo

O Oooo

O Oooo

O Oooo

O O0ooo

O Oooo

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
I I I
Og o o
I

O
O
O
O
O

Og o o

O
O
O
O
O
O
O

O 0o oo.

O 0o o|g

O 0o o|o.

O 0o o|g

I I

O oo d

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

s s e e e I 1 e e [ e Y Iy

A e A A A

Ooooo@oo|o|o|oooooggol|o
Ogoooo|o|jg|o0ooooggog|g
Oooooooo|o|nooooogogQgo|o
Oooooo|o|jg|o0ooooggog|og

O|o|oooc|o|g|o
O|o|oo|o|g|g|o
o s Iy
O|o|oo|o|g|g| o
o i Iy
O|o|oo|o|g|ig| o
s Iy
O|o|oo|o|g|ig| o
s Iy
O|o|oo|o|g|ig| o
s Iy

O oo c
[ iy i |
OO oo
[y e i |
O|o|oc
[En i ey i |
OO oo




an

JP 2013-141266

A

2013.7.18

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
I o
o o A o

OO |io olo|c|g|g
o o o o o o I |
I |
o o o o |
I s



(18) JP 2013-141266 A 2013.7.18

gooooooaoo

(72) 000 0OO0O0O0O0DOOO0OO00O00
goooboboooooobobooooooobbooooooboobooboooooooboboobooooooon
u

OD0O0O0((@O) 5K067 AA22 EE10 EE54



(19) JP 2013-141266 A 2013.7.18

gooooooanb

WO 2008/008249 PCT/US2007/015452

S$YSTEM FOR AND METHOD OF FOR PROVIDING DEDICATED CAPACITY IN A

CELLULARNETWORK

Field of the Invention

5 [011 The present invention relates to wireless cellular networks and, mors particularty,

to providing dedicated capacity in wireless cellular networks.

Background of the Invention

[02] In conventional wireless cellular networks, the initial rollout typically involves
10 installation of macro stations to provide wireless cellular coverage for mobile units, A
macro base station comprises multiple fransceiver units, cutputs relatively high power
(i.e. 10 watts or more) to ifs antenna(s) and is commmunicatively coupled to a telephone
network via a backhaul connection. The backhaul connection includes a T1 connection
(in the United States) or an E1 connection (in BEurope) to a base station controller which
15 is, in turn, connected to the telephons network. Because macro base stations cutput high
power, they can provide large areas of coverage.
[03] The capacity of a macro base station can be expandad to a limited degree by the
addition of transceivers and antennas to the macro base station. Additional macro base
stations can also be added to the cellular network, However, these measures have
20 limitations due to interference among macro base stations due to their large coverage

areas and high output power.
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[04] A solution to this capacity problem has been to add micro or pico base stations to
the cellular network. Similarly to a macro base station, a micro base station comprises
multiple transceiver units and is communicatively coupled to a telephone network viaa
backhaul connection. However, compared to the output power of a macro base station, a
micro base station outputs relatively low power (Le. 1-2 watls) to its antenna(s). A pico
base station is also communicatively coupled to a telephone network via a backhaul
connection, but comprises only a single transceiver unit and typically uses an Internet
protocol (IP) backhaul connection in which voice si gnals are converted to IF packets. A
pico base station outputs relatively low power (i.¢. less than one watt) to its antenna,
Pico base stations can be located indoors, such as in offices, shopping centers, convention
centers, and airports.

[05] A drawback to this approach for adding capacity to the network is that the micro
or pico base stations are located at sites where the additional capacity is needed and
thersfore require additional infrastructure for each site. Furthermore, they are not easily
accessible for maintenance or upgrades. Also, because an additional baclkhaul link is
required for each micro or pico base station, the backhaul links tend to increase

installation and maintenance expense.

Summary of the Invention

[06] The present invention comprises systems for and methods of providing dedicated
capacity in a wireless cellular network. In an embodiment, a system for providing

dedicated capacity in a cellular network comprises: a first base station positioned at a



10

15

20

(21) JP 2013-141266 A 2013.7.18

WO 2008/008249 PCT/USHHIT/03452

first location and being communicatively coupled to a telephone network, the first base
station having an ontdoor cellular antenna for forming a local coverage area, a second
base station positioned at the first location and being communicatively coupled to the
tetephone network; and an indoor cellular antenna for forming a coverage area at a
second location. The second location is geographically remots from the first location and
the indoor cellular antenna is communicatively coupled to the second base station such
that mobile communications equipment located within the coverage area at the second
focation are communicatively coupled to the telephone network via the indeor cellular

antenna and the second base station.

Brief Description of the Drawings

[07] Figure 1 illustrates a system for providing dedicated capacity in a wireless cellular
network in accordance with an embodiment of the present invention;

[08] Figure 2 illustrates additional details of the system of Figure I in accordance with
an embodiment of the present invention;

[09] Figure 3 illustrates an alternative embodiment of a system of providing dedicated
capacity using a combined antenna at a local site in accordance with an embodiment of
the present invention;

[10] Figure 4 illustrates an alternative emboediment of a system for providing dedicated
capacity at multiple remote sites in accordance with an embodiment of the present

nvention,
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[t1] TFigure 5 iltustrates an alternative embodiment of a remote system having multipte
antennas in accordance with an embodiment of the present invention;

[12] Figure 6 illustrates an aliernative embodiment of a base station for the local
system in accordance with an embodiment of the present invention; and

[12] Figures 7A-C illustrate the use of sectors for providing dedicated capacity ina

wireless celiular network in accordance with an embodiment of the present invention.

Detailed Description of the Invention

[14] Figure ! illustrates a system 100 for providing dedicated capacity in a wireless
cellular network in accordance with an embodiment of the present invention, As shown
in Figure 1, a base station 102 is positioned at 2 first location 104, which may also be
referred to as the “local” site. The base station 102 is communicatively coupled to a
communications network 106 via a backhaul link 108. The base station 102 is coupled to
an antenna 110 at the first location to form a local coverage area 112, The antenna 110
may be an outdoor antenna. Mobile communications equipment 114 (e.g., a cell phone)
within the coverage area 112 are communicatively coupled to the communications
network 106 via the antenna 110, base station 102 and backhaul 108,

{15] Within the comrﬁunﬁcaﬁons network 106, the backhaul 108 is coupled to a base
station controller 116, which is, inv turn, coupled to a mobile switching center (MSC) 118,
The MSC 118 is coupled to a public switched telephone network (PSTN) 120 (e.g. for
voice communications) and may also be coupled the Internet 122 (e.g. for data

comumunications),
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r16] The base station 102 may be a macro base station. Tn this case, the macro base
station comprises multiple transceiver units, outputs high power (i.e. 10 watts or more)
and is sommunicatively coupled 1o the comrnunications network 106 via the backhaul
108 which includes one or more T1 connections (in the United States) or E1 connections
(in Europg). One or more additional macro base stations may be connected to the base
station controller 116.

[17] Alternatively, the base station 102 may be pico base station or a micro base
station. However, the macro base station is generally preferred for the base station 102
since it provides a larger coverage area 112,

[18] Asis also shown in Figure i, a local system 124 is co-located with the base
station 102 at the first location 104 and is communicatively coupled to the
communications network 106 via a backhaul link 126. Within the communications
network 106, the backhaul 126 is coupled to a base station controller 128, which is, in
turn, coupled to the MSC 118. Multipie local systems may be coupled to the base station
controller 128,

[19] The local system 124 is coupled to a remote system 130 via a communications
link 132. The remote system 130 forms a coverage area 134 at @ second location 136
such that mobile communications equipment 138 {e.g., a cell phone) located within the
coverage area 134 are communicatively coupled to the communications network 106 via
the remote system 130, the link 132 and the local system 124, The second location 136 is
also referred to as a “remote” site. The coverage area 134 is generally indoors. The

second location 136 is geographically remote from the first location 104. By
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geographically remote, what is meant is that the first and second locations 104 and 136
are separated by a distance of approximately 100 meters or more. In embodiments, this
distance can be greater than 1 kilometer, or greater than 10 kilometers.

{20] Co-locating the local system 124 with an existing, conventional macro base
station (e.g., the base station 102) allows the local systemn 124 to take advantage of
existing site infrastructure of the macro base station, such as an equipment enclosure and
an antenna mounting struciure as well as site permitting with govermmental authorities.
Thus, the local system 124 and base station 102 may share the site infrastructure. While
a single local system 12;1 is shown co-located with the base station 102, one or more
additional local systems may be provided, each communicatively coupled to a remote
system.

[21] The arrangement of Figure 1 aliows mobile comumunications equipment 138 to
employ dedicated capacity of the local system 124, while the mobile communications
equipment 138 and coverage area 134 are remotely located from the local system 124.
[22] Figure 2 i.liusnrates additional details of systern 100 of Figure 1 in accordance with
an embodiment of the present invention. As shown in Figure 2, the local system 124
includes a base station 140, a frequency converter 142 and an antenna 144, which is
typically an outdoor antenna. The base station 140 is coupled to the frequency converter
142, which is, in turn, coupled to the antenna 144.

[23} The base station 140 may be a conventional base station, such as a macro base
station, a micro base statvion or a pico base station. The pico base station outputs low

power (i.e. less than one watt), comprises only a single transceiver unit and uses an
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Internet protocol (IP) backhaul connection in which voice signals are converted to IP
packets for the communication via the backhaual 126, Alternatively, the pico base station
may use a T1 or E1 connection for the backhaul 126. The micro base station comprises
multiple transceiver units and also outputs low power (i.e. 1-2 watts}. The micro base
station may use a T1 connection or an E1 connection for the backhaul 126. Alternatively,
the base station 140 may be a macro base station in which a sector of the macro base
station is communicatively connected to the antenna 144. The macro base station
comprises multiple transceiver units, outputs relatively high power (l.e. 10 watts or more)
to its antenna(s) uses 2 T'1 connection or an El connection for the backhaul 126. The
pico bgse station is preferred since it tends to have a lower cost than that of the macro
base station or micro base station; though a micro base station will also tend to have a
lower cost than a macro base station. In a preferred embodiment, the base station 140 is a
commercially available, off-the-shelf pico base station.

{24] The frequency converter 142 converts a signal received from the base station 140
in a first frequency, fi, to a second frequency, f3, used by the antenna 144. The
frequencies f) and f; can either be in the same band (i.e. a few megahertz apart) or in
different bands. The frequency translation tmay be performed, for example, by down-
converting a radio frequency signal at fj to an intermediate frequency (e.g., 70 MHz) and
then by up-converting the intermediate frequency signal fo a radio frequency signal at f;.
Alternatively, the radic frequency signal at ) may be sampled to form a digita! signal and

then the digital signal may be converted to a radio frequency signal at .
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[25] In an embodiment, the base station 140 sends and receives signals using
frequency ranges designated for Global System for Mobile Communications (GSM). For
example, the base station 140 sends and receives signals using the 850 MHz frequency
band (i.e. §24-849 MHz uplink and 869-894 MHz downlink) or the 1900 MHz frequency
band (i.e. 1850-1910 MHz uplink and 1930-1990 MHz downlink), Alse, in an
embodiment, the antenna 144 sends and receives signals using frequency ranges
designated for Multi-channel, Multipoint Distribution System (MMDS). These
frequencies are licensed by the Federal Communications Commission (FCC). For
example, the antenna 144 sends and receives signals in the 2500 MHz frequency band
(i.e, 2496-2644 MHz). Therefore, the frequency converier 142 may convert signals
between these frequency ranges used by the base station 140 and the anterma 144,

[26]  Asshown in Figure 2, the remote system 130 includes an antenna 146, which may
also be an outdoor antenna, a frequency converter 148 and an antenna 150, which may be
an indoor antenna. The antenna 146 is coupled to a frequency converter 148, which is, in
turn, coupled to the indoor antenna 150, As mentioned, mobile communications
equipment 138 are communicatively coupled to the antenna 150. The local system 124
and the remote system 130 are communicatively coupled by wirgless communication link
132 between the antenna 144 of the local systemn 124 and the antenna 146 of the remote
system 130.

{271 The frequency converier 148 of the remote system 130 may convert signals
received from the antenna 146 in the second frequency, §, to the first frequency, §). The

frequency translation may be performed, for example, by down-converiing a radic
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frequency signal at f; to an intermediate frequency (e.g., 70 MHz) and then by up-
converting the intermediate frequency signal to a radio frequency signal at f;. The down-
converted signals may be in digital or analog form. For example, the frequency converter
148 may convert signals received from the antenna 146 in the 2500 MHz frequency band
to the 830 MHz frequency band or the 1900 Mz frequency band. Alternatively, the
frequency converter 148 may convert the signals received from the antenna 146 into
some other frequency suitable for communieation with the mobile communications
equipment 138. The mobile communications equipment 138 will recognize the signal
received from the antenna 150 in the same way as it would if the signal was received
directly from a conventional base station.

[28] The down-converted signals communicated between the antennas 146 and 150
within the remote system 130 may be st an intermediate frequency (e.g., 70 MHz) or, in
the case of digital signais, at baseband and may be communicated via a lengthy cable.
For example, a metallic cable, such as copper RI-11 or RI-43 cable, couid allow the
antenna 146 to be separated from the antenna 150 by up to a few hundred meters. As
another example, a coaxial cable could allow the separation to be as much as one
kilometer or more. As yet another example, fiber optical cable could be used which
could allow an even greater separation.

[29]  As described above, the 2500 MHz frequency band may be used for the ink 132,
In other embodiments, the antennas 144 and 146 may communicate with each other using
the same band as is used by the base station 102 (e.g. 850 or1900 MHz band), but using

different charmels from those used by the base station 140 (e.g. 1940 MHz channe! for
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base station 102 and 140 and 1945 MHz channel for the link 132) or by using a different
GSM band than that of the base station 140. For example, if the base station 140
communicates using the 850 MHz band, the link 132 may use the 1900 MHz band and
vice-versa. The link 132 may use out-of-band frequencies, such as other licensed
frequencies not currently used for mobile communications, such as the 2500 MHz band
(described above), 23 GHz band, or 400 MHz band. Unlicensed frequency bands may
also be used by the link 132, such as 60 GHz or E-band in 75 GHz ~ 92 GHz. Some
frequencies may require a point-to-point link between the local and remote locations.
[30]  As described above, signals are communicated from the network 106, the local
system 124 and the remote system 130 to the mobile communications equipment 138. It
will be undersiood that operations performed by the elements of drawings shown herein
are duplex (i.e. two-way) operations. Accordingly, signals are alsc communicated from
the mobile communications eguipment 138 to the remote system 130, to the local systemn
124 and to the network 106 in essentially the same manner but in the opposite direction.
[31] Inorder to drive the antenna 144 for outgoing communications, antenna driver
circuitry (not shown), which may inclade a duplexer, is provided at the local systemn 124,
Similarly, antenna driver circuitry (not shown) is provided at the remote system 130 to
drive the antenna 146 for outgoing communications. Antenna driver circuitry is also
provided at the remote system 130 to drive the antenna 150.

[32] The frequency conversion performed at the local system 124 and the remote
system 130 may be performed on a per-channel basis (e.g. 1 CDMA channel) by

separately converting each channel or on a frequency band basis (e.g. a 5 MHz wide band

10



10

13

20

(29) JP 2013-141266 A 2013.7.18

WO 2008/008249 PCT/USHHIT/03452

of frequencies) by converting a band of frequencies together to accommodate multiple
channels (e.g. 1 CDMA chanmel for voice and 2 EV-DO channels for data).

[13] Inorder to acquire the desired incoming signal at the remote systemn 130, a
selective receiver (e.g,, 4 channel selective receiver or a band selective receiver} (not
shown) is provided between the antenna 146 and the f:eciue:ncy converter 148 for
incoming signals. Similarly, to acquire the desired incoming signal at the local system
124, a sclective receiver (not shown) is provided between the antenna 144 and the
frequency converier 142 for incoming signals.

[34] The antennas 144 and 146 may be directional or omni-directional. By providing
that the antenna 150 is located indoors and the antenma 146 is located ouidoors, this
provides significant isolation between the antennas 146 and 150. Alternatively, the
antenna 146 may also be located indoors if the signal is sufficiently strong to overcome
attenuation caused by exterior butlding walls and signal isclation between the antennas
146 and 150 is sufficient,

[35] Inanembodiment, an auxiliary communication link 152 (Figure 1) is provided
between the remote system 130 and the local system 124. This auxiliary communication
link is in addition to the link 132. For example, an auxiliary communication device 154
(Figure 1), such as a data modern, may be provided at the remote system 130, In this
case, the auxiliary communication device may be in communication with the base station
102 (Figure 1) via the link 152 using the frequency band used by base station 102 (e.g.
the 1900 MHz band), In addition, the auxiliary communication device 154 is coupled to

the elements within the remote system 130. The link 152 may be used for

11
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communicating administrative information. For example, the auxiliary communication
device 154 may report operational information about the equipment at the remote system
130, such as alarms, even if the link 132 to the local system 124 is not functional. As
another example, the communication device 154 may receive parameter settings which
are used to cenfigure the remote system 130 from a network management system via the
auxiliary communication link 152. Exemplary parameter settings include the output
power at the antenna 150 and antenna 146 or selection of communication frequencies
(e.g., [ and f2).

[36] As described above, the base station 102 and the local system 124 sach employs
is own corresponding antenna. Particularly, the base station 102 employs antenna 1140,
while the local system 124 employs anterma 144, This tends to provide greater isolation
between communications to and from the base station 102 and communications to and
from the local system 124, Alternatively, functionality of the antennas 110 and 144 may
be performed by single antenna, in which case, the base station 102 and the base station
140 share a common antenna. Figure 3 iHu.;strates a system of providing dedicated
capacity in which 2 common antenna is shared in accordance with an embodiment of the
present invention. As shown in Figure 3, a local system 156 includes the base station
102, the base station 140, a combiner 158 and an antenmna 160. The combiner 158
combines output signals from both base stations 102 and 140, and uses a combined signal
to drive the antenna 160. The local system 156 of Figure 3 may replace the local system
124 as well as the base station 102 and antenna 110 of Figure 1. The local system 156

communicates with a remote system 162 via the antenna 160 and link 132. The local

12
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system 156 also communicates with mobile communications equipment 114 within the
tocal coverage area 112 via the antenna 160,

[37] The remote system 162 of Figure 3 differs from the remote system 130 of Figure
2 in that the frequency converter 148 of Figure 2 omitted. This is possible because, in an
exemplary embodiment, the same frequency band is used for the link 132 as is used by
the antenna 150 to communicate with mobile equipment 138, It will be understood that
the remote system 162 may include additional signal processing elements. For example,
be.tWeen the antennas 146 and 150 duplexers may be provided to separate incoming and
outgoing signals for each antenna, and for the signals passing between the antennas 146
and 150, an ampliﬁe; may be provided to increase signal strength before the signal is
reradiated. For example, communications over the link 132 and communications
between the antenma 150 and mobile equipment 138 may be at the same frequency
channel (e.g. 1940 MHz channel), whereas the macro base station 102 may be operating
in the same band on a different frequency channel {e.g. 1930 MHz channel). In: this case,
the frequency converters 142 and 148 can be omitted and functionality of the antennas
110 and 144 may be performed by the single antenna 160. Transceiver units of the base
stations 102 and 140 may perform channel selection so that each processes
comumunications received in the corresponding channel, So that the mobile
communiczations equipment 114 does not camp on the signal on link 132 intended for the
remote system 162, the strength of this signal received by the mobile communications
eguipment 114 from the Hink 132 should be lower than that of the signal strength in the

channel intended for the maobile communications equipment 114,

13



i0

15

20

(32) JP 2013-141266 A 2013.7.18

WO 2008/008249 PCT/USHHIT/03452

[38] Figure 4 illustrates a system for providing dedicated capacity in which multiple
remote systems communicate with a single local system in accordance with an
embodiment of the present invention. As shown in Figure 4, the local system 124 is
positioned at the local site 104 and is communicatively coupled to the remote system 130
at the remote site 136, as in Figure 1. In addition, the local systemn 124 is
commmnicatively coupled to a second remote system 164 at a remote site 166 viaa
communication link 168. The second remote system 164 may include the same
functional elements as described above for the remote system 130. The second remote
systemn 164 forms a second coverage area 170 such that mobile communications
equipment located within the coverage area 170 are communicatively coupled to the
communications network 106 via the remote system 164, the link 168 and the local
system 124. The coverage areca 170 may also be indoors. In addition, the remote site 166
is geographically remote from the local site 104, Accordingly, the site 166 and the site
136 may comprise separate buildings, both of which are remotely located from the local
system 124, Therefore, the separate buildings at the sites 136 and 166 share the capacity
of the base station 140 of the local system 124. For example, signals sent from the local
system 124 to the site 136 may also be received at the site 166 and retransmitted by the
remote system 164. Accordingly, the same antenna 144 (Figure 2) may be used to
communicate with both remote systems 130 and 164 While Figure 4 shows that two
sites 136 and 166 share this capacity, a greater number of sites may be configured in this
manner to share the capacity of 2 base station (¢.g., the base station 140 of the local

system 124). The local system 124 and base station 102 of Figure 4 may be replaced
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with the local system 156 of Figure 3, which uses the shared antenna 160 for local and
remoie coverage.

[39] Figure 5 illustrates an alternative embodiment of a remote system in accordance
with an embodiment of the present invention. The remote system 172 includes an
antenna 174, a frequency converter 176 coupled to the antenna 174 and two antennas 178
and 180 coupled to the frequency converter 176. The antenna 174 may be an outdoor
antenna while the antennas 178 and 180 may be indoor antennas. Antenmnas 178 and 180
may be coupled {0 antenna driver circuitry (not shown) at the remote system 172 via a
multiplexer. Alternatively, antenna driver circuitry at the remote system 172 may drive
both of the antennas 178 and 180, The remote system 172 is communicatively coupled to
a local system (e.g., local system 124} via the communication link 132, The remote
system 172 functions in the same manner as remote system 130, as described above,
except that it includes two or more antennas at the remote site that share the capacity of
the local system. For example, the two antennas 178 and 180 may both be located within
the same building. Systems of multiple indoor antennas are known as Distributed
Antenna System (DAS) and are described in more detail in U8, Patent Nos 5,765,009,
5,983,070, 6,014,546 and 6,147,810, the entire contents of which are hereby incorporated
by reference.

{40] By providing multiple antennas at the remote site, a greater coverage area is
provided in comparison to the coverage area of a single antenna. Such an arrangercent is
suitable when the remote location at which the remote system 172 is used comprises the

interior of a large building, such as a convention center, airport or larger enterprise site.
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While Figure § shows that two anfennas 178 and 180 at a single site share the capacity of
a base station (e.g., base station 140), a greater number of antennas at a single location
may be configured in thi;: manner to share the capacity of a base station. Moereover, this
arrangement in which multiple antenmas at a single site share the capacity of a single base
station may used in combination with the arrangement described above in connection
with Figure 4 in which antennas at multiple sites share the capacity of a single base
station.

[41] Referring to Figure 1, in an emboediment, the coverage area 112 of the base station
102 may overlap the coverage area 134 of the remote system 130. For example, the
remote site 136 may be within the coverage area of the antenna 110. As mentioned
above, the base station 102 and the remote system 130 may use the same frequency band,
but different channels. In this case, a hard-handoff between the base station and the
remote system 130 may be enabled (e.g., for CDMA and UMTS networks),
Alternatively, the base station 102 and the remote systern 130 may use the same
frequency band and channel. In this case, soft-handoff between the base station 102 and
the remote system 130 may be enabled (e.g., for CDMA and UMTS networks). When a
user of mobile communications equipment within the coverage area of the base station
102 is outside of & building that comprises the remote location 136, cellular
communications may occur via the base station 102. However, when the user enters the
building, signal strength from the base station 102 (e.g, via antenna 110) can be expectéd
to fall, while signal strength from the remote system 130 {e.g. via antenna 150) can be

expected to increase. Handoff can occur when the received signal strength from the
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remote system 130 exceeds the received signal strength from the base station 102. A
handoff back to the base station 102 can occur when the user exits the building and the
received signal strength from the base station 102 exceeds the received signal strength
from the remoie system 130,

[42] In an embodiment, one or more transceivers of the macro base station 102 may be
employed to provide the coverage area 112 at the local site 104, while one or more other
transceivers may be employed to provide the link 132 to the remote system 130. In this
case, the base station 140 can be omitted since its functionality is performed by base
station 102 by using one or more sectors of the base station 102 for the functions of base
station 140. For example, the base station 102 is & macro base station, which may have n
+ m sectors, where n is the number of sectors used for the local coverage area 112 (e.g.
n=3, where sach sector is 120 degrees) and m is the number of sectors to remote coverage
areas, such as the link 132 to the remote coverage area 134, The m sectors of the base
station 140 may be configured similar to the n sectors {e.g. in three 120 degree sectors)
such that remote sites within each sector are linked to the base station 140 by the antenna
of the corresponding secter, or as overlays (i.e. multiple 360 degree sectors) such that
different remote sites can be linked using any of the 360 degree sectors, depending on
communication traffic conditions. The base station 102 will be configured so that one or
more of its transceiver units are dedicated to each of the n + m sectors. Accordingly, the
m sectors which are used for remote coverage can be implemented by sectors of the base
station 102 or by using one or more separate macro, micre or pico base station(s), such as

the base station 140, as explained above in connection with in Figures 1-2.
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[43]  Figure 6 illustrates the base station 102 irhplemented as a macro base station
having a plurality of transceiver units 182 coupled to a base station conirol function 184,
Bach transceiver is shown having a corresponding antenna 186, though it will be apparent
that more than one transceiver can be coupled to a single antenna. Each antenna 186
forms a corresponding sector. In the case of an omni-directional antenna, the
corresponding sector is 360 degrees; in the case of a directional antenna, the
corresponding sector is less than 360 degrees. The base station control function 184
controls operations of the base station 102 and is coupled to the base station controller
128. The base station 102 may use the first n sectors for comur’;icaﬁng directly with
mobile communication equipment within a coverage area 188 (shown in Figures 7A-C)
and the remaining m sectors for communicating with remote systems within a coverage
area 190 (also shown in Figures 7A-C).

{44] Figures 7A-C illustrate the use of sectors for providing dedicated capacity ina
wireless cellular network in accordance with an embodiment of the present invention, As
shown in Figures 7A-C, the macro base station 102 forms two coverage areas 188 and
190 in which the coverage area 188 is for communicating directly with mobile
communication equipment 114 and the coverage area 190 is communicating with remote
systems (e.g. remote system 130). As shown in Figure 7A, the coverage area 188 may
inciude three sectors for communicating directly with mobile communication equipment
114 within the coverage area 188, In this example, n = 3 since there are three sectors
providing local coverage, The n sectors may each be provided by a corresponding one of

the transceivers 182 of Figure 6 and a corresponding 120-degree directional antenna 186.
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In addition, the coverage area 190 may include three sectors for communicating with
remote systems (e.g., the rernote system 130 of Figure 1) with the coverage area 190. In
this case, m = 3 because there are three sectors providing coverage for remote sites. The
m sectors may each be provided by a corresponding one or more of the transceivers 182
of Figure 6 and a corresponding 120-degree directional antenna 186. The coverage areas
188 and 190 are centered about the base station 102 and, thus, they overlap, as shown in
Figure 7B. The coverage area 190 may be larger than the coverage area 188 such that a
remote site can be outside the local coverage area 188, but within the coverage area 190,
This is because the distance to the remote site can be greater by using a directional
antenna (e.g. antenna 146) at the remote site, installing the anterma at the remote sites at
higher elevation than ground level and/or by installing the antenna at the remote site
outdoors. These are reasons why even by using a lower output power at the antenna used
for a remote coverage sector compared to the power at an antenna used for local
coverage, the signal can be communicated at further distances.

[45] In an alternative embodiment, rather than providing a separate antenna for local
and remote coverage for each sector, as described above, a single antenna can provide
both local and remote coverage in the same sector. In this case, a combiner may combine
the output of two or more transceivers 182 so that they both drive a single one of the
antennas 186 for both local and remote coverage.

[46) In addition, rather than providing three sectors for coverage to remote sysiems
130, as in Figures 7A-B, a single omni-directional antenna may provide the coverage area

190. In this case, m=1 since thers is only one sector for remote coverage. However,
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local coverage may still be provided by muitiple sectors. Figure 7C illusirates the case
where m=1 and n=3. Similarly to Figures 7A-B, the coverage areas 188 and 190 of
Figure 7C overlap. Alternatively, multiple omni-directional antennas may provide the
remote coverage area 190 in which the coverage areas of the omni-directional antennas
overlap each other. It will be apparent that the configurations of Figures 7TA-C are
exemplary and that other values can be selected for m and n.

[477  Accordingly, systems for and methods of providing dedicated capacity in a
wireless cellular network have been described. These systems and methods can be used
for all standard mobile technologies, such as GSM, Code Division Multiple Access
{(CDMA), Universal Mobile Telscommunications System (UMTS) and wireless networks
based on the IEEE 802.16 standard (WiMax).

[48] The foregoing detailed description of the present invention is provided for the
purposes of illustration and is not intended to be exhaustive or to limit the invention to
the embodiments disclosed. Accordingly, the scope of the present invention is defined by

the appended claims.
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Claims
1. A system for providing dedicated capacity in a cellular network,
comprising:

a first base station positioned at a first location and being
commumicatively coupled 1o a telephone network, the first base station having an
ocutdoor cellular antenna for forming a local coverage area;

a second base station positioned at the first location and being
communicatively coupled to the telephone network; and

an indoor cellular antenna for forming a coverage area at a second
location, the second location being geographically remote from the first location
and the indoor cellular antenna being commumicatively coupled to the second
base station such that mobile communications equipment located within the
coverage area at the second location are commmunicatively coupled to the

telephone network via the indoor cellular antenna and the second base station.

2. The system according to claim 1, further comprising an outdoor antenna
and a frequency converter at the second locafion wherein the outdoor antenna at
the second location is communicatively coupled to the second base station via
wirsless communications and whersin the outdoor antenna at the second location

is communicatively coupled to the indoor anienna via the frequency converter.
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3. The system according to claim 1, further comprising one or more
additional indoor antennas at the second location communicatively coupled to the

second base station.

4, The system according to claim 2, wherein the outdoor antenna at the
second location is communicatively coupled to the first base station via wireless
communications in a 2500 MHz frequency band and wherein the mobile
communications equipment located within the coverage area of the indoor celiular
antenna are communicatively coupled to the indoor cellular antenna using 850

MHz or 1900 MHz frequency band wireless communications.

5. The system according to claim 1, further comprising an cutdoor antenna at
the second location that is communicatively coupled to the second base station via
wireless communications in a 850 MHz or 1900 MHz frequency band and
wherein the mobile communications equipment located within the coverage area
of the indoor cellular antenna are communicatively coupled to the indoor cellular
antenna using the same frequency band wireless communications as are used to

. communicatively coupled the outdoor antenna at the second location to the

second base station.

6. The system according to claim 5, wherein the same channel is used for

communications between outdoor antenna at the second location and the second
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base station and for communications betwéen the indoor cellular antenna and the

mobile communications equipment.

7. The system according to claim 5, wherein different channels are used for
communications between outdoor antenna at the second location and the second
pase station and for communications between the indoor cellular antenna and the

mobile communications equipment..

8. The system according to claim 1, wherein the coverage area at the second
location is within a first building and further comprising an indoor cellular
anterma for forming a coverage area at a third location within a second building,
the third location being geographically remote from the first Jocation and the
indoor cellular antenna at the third location being communicatively coupled to the
second base station such that mobile communications equipment located within
the coverage area at the third location are communicatively coupled to the

telephone network via the indoor cellular antenna and the base station.

9. The system according to claim 1, wherein the second base station is a low-

power base station having a single transceiver.
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10. The system according to claim 9, wherein the second base station is
coupled to the telephone network via a backhaul using Internet protocol (IP) in

which voice data is communicated in IP packets.

11. The system according to claim 9, wherein first base station is a high-

power base station having one or more transceivers.

12. The system according to claim 1, wherein the first base station is coupled

to the telephone network via a T1 or E1 backhanl,

13.  The system according to claim 1, wherein the first and second base

stations share site infrastructure.

14. The system according to claim 13, wherein the indeor cellular antenna is
communicatively coupled to the second base station via the outdoor antenna

thereby the outdoor antenna is shared by the first and second base stations.

15. The system according to claim 1, wherein the coverage area of the outdoor

cellular antenna overlaps the coverage area of the indoor cellular antenna,

16. The system according to claim 13, wherein mobile communications

equipment located within the coverage area of the outdoor cellular antenna are
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cnmmunicatively coupled to the outdoor cellular antenna nsing 850 MHz

frequency band or 1900 MHz frequency band wireless communications.

17. The system according to claim 1, wherein a remote system at the second
location cormprises the indoor antenna and wherein the remote system is
conmmunicatively coupled to the second base station via a first communication
link and further comprising an auxiliary communication link for communicating

administrative information between the remote system and the first base station.

18. A system for providing dedicated capacity in a cellular network,
comprising:

a base station positioned at a first location and being communicatively
coupled to a telephone network, the base station having one or mors transceiver
units dedicated to providing a first coverage area for direct communication with
mobile communications equipment and one or more transceiver units dedicated to
providing a second coverage area; and

a remote system within the second coverage area, the remote system being
communicatively coupled to the base station via the one or more transceiver units
dedicated to providing the second coverage area and the remote system
comprising an indoor cellular antenna for forming a third coverage area at a
remote location, the remote location being geographically remote from the first

location and the indoor cellular antenna being communicatively coupled to the
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base station such that mobile communications equipment located within the third
coverage area are communicatively coupled to the telephone network via the

indoor cellular antenna and the base station,

19. The system according to claim 1, wherein the first coverage area
comprises a first number, n, of sectors and the second coverage area comprises a

second number, m, of sectors.

20. The system according to claim 19, wherein the n sectors are each 120-

degrees.

21. The system according to claim 20, wherein the m sectors are each 120-

degrees.,

22. The system according to claim 20, wherein the m sectors are omni-

dirgetional.

23. A system for providing dedicated capacity in a cellular network,
comprising:

a pico base station positioned at a first location and being
communicatively coupled to a telephone network, the pico base station being a

low-power base station having a single transceiver;
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a first indoor celiular antenna for forming a coverage area at a second
iocation within a first building, the second location being gecgraphically remote
from the first location and the indoor cellular antenna being communicatively
coupled to the pico base station such that mobile communications equipment
located within the coverage area are communicatively coupled to the telephone
network via the indoor cellular antenna and the base station; and

a second indoor cellular antenna for forming a coverage area at a third
jocation within & second building, the third location being geographically remote
from the first location and the indoor cellular antenna being communicatively
coupled to the pico base station such that mobile communications equipment
located within the coverage area are communicatively coupled to the telephone

network via the indoor cellular antenna and the pico base station.

24, The system according to claim 23, further comprising:

an outdoor antenna and a frequency converter at the second location
wherein the outdoor antenna at the second location is communicatively coupled fo
the pico base station via wireless comnmunications and wherein the outdoor
antenna at the second location is cornmunicatively coupled to the first indoor
antenna via the frequency converter; and

an outdoor antenna and a frequency converter at the third location wherein
the cutdoor antenna at the third location is communicatively coupled to the pico

base station via wireless comnmunications and wherein the outdoor antenna at the
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third location is communicatively coupled fo the second indoor antenna via the

frequency converter.

25, The system according 1o claim 24, wherein the outdoor antenna at the
second location and the outdoer antenna at the third location are communicatively
coupled to the base station via wireless commurications in a 2500 MHz frequency
band and wherein the mobile communications equipment located within the
coverage area of the first and second indoor cellular antennas are
communicatively coupled to the respective indoor celinlar antenna using 850

MHz or 1900 MHz frequency band wireless communications.

26. The system according to claim 23, further comprising one or more
additional indoor anfennas at the second location communicatively coupled to the

pico base station.

27, The system according to claim 23, further comprising a macro base station
at the first location, the macro base station being a high-power base station having
multiple transceivers and being communicatively coupled to the telephone
network and the macro base station baving an outdoor cslhular antenna for

forming a coverage area.
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28 The system according to claim 27, wherein the pico base station is coupled
to the telephone network via a backhaul using Intemet protocol (IP) in which

voice data is communicated in IP packets,

29. The systern according to claim 27, wherein the macro base station is

coupled to the telephone network via a T1 or E1 backhaul.

30. The system according to claim 27, wherein the pico and macro base

stations share site infrastructure,

31, The system according to claim 27, wherein the coverage area of the
outdoor cellular antenna overlaps the coverage area of the indoor cellular antenna

at the second location.

32. A method for providing dedicated capacity in a cellular networl, the
cellular network including a high-power base station at 2 first location
communicatively coupled to a telephone network and having multiple
transceivers and having at least one outdoor antenna forming a coverage area af
the first location, the method comprising:

adding a low-power base station at the first location; and

adding an indoor cellular antenna for forming a coverage area af a second

location, the second location being geographicaily remote from the first location
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and the indoor cellular antenna being communicatively coupled to the low-power
base station such that mobile communications equipment located within the
coverage area are conumunicatively coupled to the telephone network via the

indoor cellular antenna and the low power base station.

33 The method according to claim 32, further comprising adding an outdoor
anterma and a frequency converter at the second location wherein the outdoor
antenna at the second location is communicatively coupled to the low-power base
station via wirsless communications and wherein the outdoor antenna at the
second location is communicatively coupled to the indoor antenna via the

frequency converter.

34, The method according to claim 32, further comprising adding one or more
additional indoor antennas at the second location communicatively coupled to the

low-power base station,

35, The method according to ¢laim 32, wherein the outdoor antenna at the
second location is comununicatively coupled to the low-power base station via
wireless communications in a 2500 MHz frequency band and wherein the mobile
communicaiions equipment located within the coverage area of the indoor cellular
antenma are communicatively coupled to the indoor celiular antenna using 850

MHz or 1900 MHz frequency band wireless comumunications.
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1. Absiract

The present invention comprises systems for and methods of providing
dedicated capacity in a wireless cellular network. In an embodiment, a system for
providing dedicated capacity in a cellular network comprises: a first base station
positioned at a first locationn and being communicatively coupled to a telephone
network, the first base station having an outdoor cellular antenna for forming a
local caoverage area, a second base station peositioned at the first location and being
communicatively coupled to the telephone network; and an indoor cellular antenna
for forming a coverage area at a second location. The second location is
goographically remote from the First location and the indoor cellular antenna is
communicatively coupled to the second base station such that mobile
communications equipment located within the coverage area at the second location
are communicatively coupled to the telephone network via the indoor cellular
antenna and the second base station.
2. Representative Drawing
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