JP 2004-523939 A 2004.8.5

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
$53%2004-523939
{P2004-5239394)
(43)AnFE TR1648A5H (2004.8.5)
(51) Int.CL." Fl F—va—F (BE)
HO4Q /2 HO4Q 7/04 A 5KO14
HO4L 1/18 HO4L /18 5K034
HO4L 29/02 HO4L 13/00 301B 5K067
HO4Q 7/24 HO4B 7/26 104A
HO4Q 7/2%
EEWR REK THBEWR B (26T H BEECHEY
@l) HEEE EEE2002-546348 (P2002-546348) | (71) HEEA 502236127
(86) (22) HEER FELI3£10A 11 (2001.10.11) TN h - Fy P T—F A 4 T—HL
85) BIFSCIRINE FRRISE4A11H (2003, 4.11) 45w K
(86) EREHERES  PCT/US2001/032037 Aperto Networks, I n
87 EREAMES  %02002/045330 ¢
(87) ERRAMA T L45E6A 6 (2002.6.6) TAVAEREIS03I5H) T AT
(3l) BEIEEES S  09/689, 271 MIAERA, HOA - ALY A Y —
(32) ®5&H FERRI25E10A 11 (2000.10.11) F1637%
(33) BAEEEBE  KE (S (74) RIBA 100086405
#ELT WE &
(74) fRIZ A 100098280
#HELT A EH
BRECH S

64) [READE] v MHEAEAS Vb - V— - TSRS Y NEROLHOEBNEBERERULS —EIE

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
ooooo

111 1

120

111 BSC

111

AaSian| 13>
|GPE | CPE—l--- lcpE I

130 1303 130
111

1

210 220 230 240 250
L Al

211 12) 231 @3] 23 e 261 | 267 261 761 *r e

T
HIGH-LEVEL
PROTOCOL

STATUS

I
PARAMETER SETTING
VALUES.

- PHY AND MAC FOR
UPSTREAM AND
DOWNSTREAN

- LENGTH QF
UPSEREAM
PAYLDADS

- LENGTH OF
DOVWNSTREAM
PAYLOADS



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 oDooogogooooao

s Y
Iy |
I [y |

O
O
O
O
O

e s e e e e e ) e e A s [ |
oo ooooooo0 oo oDooo oo oo oooco o0 oooooogodg
I e e e e ) s [

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

OooooooQgoao
OooooooQgoao

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

O0Ooo0oooo

O
O
O
O
O

O
O
O
O
O

O
O
O
O

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 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao

O0Ooo0oooao

O Ooogoo

O 0Oo0oooao

O 0O oo

O0Oo0oo0oo0oao

O O0ooo

O0Ooo0oooao

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

O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

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

(2)

JP

2004-523939

[
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

2004.8.5

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 e vy e e [y

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0oooogoQgdg

O
O

Oooooooooooooogodg
Ooooooogooooogdg

O
O
O
O

O
O
O
O
O
O

O

Ooooooooogogog
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao

Oo0DoDooo4gogoooooogdg

Oo0oooooooooooOod

OoooooooOoooooao
Ooooooooooooao
OooooooQogooooao

OO0 oooDooogogogoao
OoooooooogoOooao
OoooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao
Ooo0ooooooogoOooao
oo ooooooQgogooo
OO0 ooooooQgogooo

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 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

Oo0oooogQgdg

Ooo0oooogoQgdg

Oooooogogdg

)

O
(]

OooOoo0oooodgadg

OoooooogoQgdg

Oo0oooogQgdg

Ooooooogdg

O
O
OJ

O
O
O
O
O
O
O

OoooooogoQgg

OoOooooogdg

Ooooooggg

|

Ooooogoood

]

OoOoooogoood

O O0ooo

O
O
O
O

O
O
O
O

OooooooQgdg

O Oooo

Oo0oooogoQgdg

JP

O
O

O Oooo

Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

OooooogQgog

O Oooo

Ooooooggdg

2004-523939

OJ

od

O 0O oo
O O0ooo

O d
0O O

O
O

Oo0oooogogdg
Ooooooodgdg

O

O O0ooo

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
(]
O
O
O

Ooo0oooogoQgg

O

O Oooo

OooooogQgg

O

O Oooo

OooooogoQgdg

goodaao

O

O O oo

Oooooogogdg

O O0ooo

OooOooooodgadg

2004.8.5

O O0ooo

OoooooogoQgdg

uond

O

O 0Oooo

OoooooogQgdg

O

O Oooo

Oo0oooogoQgdg

O

O Ooogo

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 [ [ |

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 [ |

Oo0oooogoQgg

O oOooo
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

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg
Ooooooggdg
OoOoooooogoOoad
OooooooogoQgodg
OooooooogQg™g
OoooooogoQgdg
Ooooooggdg
O0o0Dooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQgdg
OooooogQgg

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

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

Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OoooooooQgog
Ooooooooogogg

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

Ooo0oooogoQgdg

OoooooogoQgog

Oo0oooogoQgdg

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

Oo0oooogQgdg

oo ooooogoogg
OO0 ooooogoogdg
Oooooooood
Ooooooooodg
oo ooooooQgdg
oo ooooogooQgg
Ooooooogogdg
OO0 ooooogoogdg
Ooooooooodg
oo ooooooQgodg
Ooo0oooooogg
Ooooooogogg
OO0 ooooogogg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgodg
OO0 ooooogoogdg
OO0 ooooogogg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogogdg
OO0 ooooogggdg

Ooo0oooogoQgdg

Oooooogogdg

(4)

OooOoo0oooodgadg

(]
O
O
O
O
O
O
O
O

OoooooogoQgdg

O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0OooQgooooao
O O0goooao

Oo0oooogQgdg

OoooooogoQgg

Ooooooggg

O

OoOoooogoood

OooooooQgdg

Oo0oooogoQgdg

JP

OooooogQgog

Ooooooggdg

2004-523939

O
O
O
O
O
O

OO0 ooooog
Ooooooooo
Oooooooo
Oooooooog
O oo oooog
O 0O0ogooooog

Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg

O
O
O
O
O

Oooooooo

OooOooooodgadg

2004.8.5

Oooooooog

OoooooogoQgdg

Ooooooog

OoooooogQgdg

O oo oooog

Oo0oooogoQgdg

O 0o oooodg

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 [ [ |

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

Oo0ooooooooood
Oo0oooooooooodg

Ooo0ooood
OoOoo0oooogod

Ooo0ooooooo o0 oo oooo0o o oD oDooo o0 oo oDooooooooofdg

O0Ooo0oooao

I s e e s A

O oOooo
O Oooo
O 0Ooo
O 0ooo

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog
OooooooooogooOgod
oo ooooooogoogoo-g
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
Oooooooooogoogod
OooooooooogogooQg
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
OooooooooogooOod
Oooooooooogoogo-g
oo ooooooogogooQg
oo oooooogogoog
OO0 oooooogogog
OO0 oo oDooogogodg
Oooooooooogoogo-g
oo oooooooQgogoo-g
oo oooooogogoo-g

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
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

O0Ooo0oooo

[ |

O
O
O

O

oonf
uod

O0Ooo0oooao

O
O
O

ogooao
uon

O

O
O
O

O 0Oo0oooao
O0Oo0oo0oo0oao
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo

od
oo
oo
O
O

O 0o oo
O Ooogo
O 0o oo

ooooao
goooan
gooaoan
ogoooao
goooaob
goodaao
goooao

O
O
]
O

O
0
0
O

0
U
u
O
g

O

O
O

oooao
oono
gooooad

Oo0oo0ooood
Ooo0oood

O
O

O
O

goobooboobobooboodab
ugoobobooboooooo® o
ooooooboobooobooooooooao
gboboobooogoboob oobad

O
g
a
O
g
u
O

(5) JP 2004-523939 A 2004.8.5

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

OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog
Oooooooggogog
OOoo0ooooQgooOo-g
OoooooooQgoogoQg
Ooooooogogogdg
OoooooogogogogooQg
Oooooooggogog

O
O
O
O

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

O
O

oooooooooaon
gbobooooood
oooooooooaon ooogao
ooog ob oooboao ogood
g ooboboooboobooooobooboaoadab

oogao
oooao

I R [
O 0O O
O 0o o

O O oo

O O og o

O 0Oood

O 0Oood

O
O
O
O

oooobaoao
ugbooogboaoado
U ODooQoaO
g oooaoao

googao

goodaao
ggooao

googano

O 0O oo
O 0Oooo
O oOood
O oOood

goooboboobooboooboooboobonob
ugboooboooboooboobooboobo oobao
“Oob0coooooooobooobooooooooao
gobooboobo ooooboob boboo
ugbooobodo oboobdo obobooooaoo” oo
oooooooooao

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 e e s e [ A I
s e A e e e s e e e e e s Y Y Y
Oooooocooo0oooooo oo oDoooo oo oDooooooooooogoogoao-g
OooooooooDoooooo oo oDooooo0ooDoooogoQgoao

OooooooooooDoooooooDoDoDooooooooao

Oooooogogaog
OO0 oooogogdg
OoooooooOgoad

u
O
a
O
g
a
O
a
u

O Ooo0ooo

gboogoboooooado
oooooooooooan
gbooobooooooadao
oooooooooo O
g oboooboao

gobooooooand
oooooooao
gooooooan
gbooobodaoad

O

O

O
O

od
ood

O
O

O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Ooo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoooooaoo
OOoooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao
O Oo0oooogoao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao

O
O
O
O

OO0 oooooo0ooDooogogooDoooogooao
OO0 Do oDooogooooooggdg
Oooooooooodg

oo ooooooogodg

O 0Oooo

O

O
O
O
O
O

O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao

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 Ooogooo
O O0Oogoo

oooooo oooao

O Oooo

0

O Ooogo

O O ogogog

ogonoag
g o

ooooao
googao
goodaao

gooooboboboooooooao
ooooooDbD ooooboooooooooobooboob
oooooooooooogoao

O
O
O
O
O

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

O
O
O
O
O

O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo

(6)

I [ [
O
[ |

oad
0«

oad
ogagad

O OO
O 0Oooo
O 0Oooo

O
O
O

O 0oo o
O 0Oooo
O Oooo

O
O
O

O 0ooo
O O0ooo
O O0ooo

[ |

O Oooo

O
O
O

O Oooo

O oOood
I I B

O Oooo

O Oooo

O
O
O
O

|

O Oood

O o0ood

JP 2004-523939

gboooboobad
ooooooooao
gooobooboad
oooooooao
goooboooag

oooao
ooogao
oooao
oooao

OoOooo0odano
OOoo0ooo0oao
OOoo0oooao
O0OooOoooo
O 0OooOoooao

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo

O
O
O
O
O
O
O
O
O

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

O O ogogog
I [ |
Y |

O0Ooo0Oooao

O Oooo

O
O
O
O
O
O

O O oo

OoOoo0ooOoo0oao

O 0ooo

O O0ooo

2004.8.5

OOoo0oooao

O
O
O
O

O
O
O
O

O 0Oooo

O O0ooo

O0Ooo0oooo

O Oooo

O 0Oooo

O 0OooOoooo
OoOooo0odgdano

O Oooo

O Oooo

O Oooo

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 [ |

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog

OOoo0ooooao

O
O
O
O
O
O

O
O
O
O
O
O

OO0 ooooooQgogooo
OO0 oooooogogogooo
OO0 oDooDooogogogoao
Ooo0ooooooogogooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogooo
OO0 oooDooogogogoao
OoooooooogoOooao
OoooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao
Ooo0ooooooogoOooao
oo ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogoao
OO0 oo oDooogogooao
Oooooooogogooo
oo ooooooQgogooo

Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd

O
O
O
O

O
O
O
O

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

OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

O
O
O
O
O
]
O
O

€]

OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

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

JP

OoooooogooQgooao
Ooooooogoggogooao
OO0 oooooggogoao
Ooooooooogoooo
OooooooooQgoooao
OoooooogogoQgooao
Ooooooogoggooao
Ooooooggogooao
OoooooooogogooOoao
OooooooooQgooo
OoooooogooQgooao
OoooooogogQgogogoao
OO0 oooooggogogoao

2004-523939

O
O
O
O
O
O

2004.8.5

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 [ |

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

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao

Oooooogdg

O
O
OJ
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

oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o0 oooooogodg
OO0 o oooooogodg
Oooooooood
oo o oooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OOooooooood
oo ooooooogodg
oo o0 oooooogodg

Ooooooggdg

Oooooogogdg

OooOoooooOodg

O Ooo0ooOoo

OooooooQgodg

O Ooo0oooao
O Ooo0oooao
O Ooo0oooao

OoooooQgdg

Oooooogoogdg

OOooooogogdg

O Ooo0ooo

OooOoo0ooooQgodg

O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao

OooooooQgodg

OoooooQgdg

OooooogooQgdg

Oooooogogdg

(8)

OooOoo0ooooOgoadg

Oooo0oooQgdg

JP

gbooogbdaoand
goooooaon

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

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

O
O
O
OJ
O
O
O
O

OoooooQgogoao
OooooogogQgogaoQg
OO0 oooogoQgogaog
Oooo0oooQgoogoao
OooooooQgogoao
OoooooQgogoao
OooooogoggogaoQg
OO0 ooooggogaog
Oooo0oooOooOgoao
OooooooQogogoao
OoooooQgogoao
OoooooQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogo
OooooogoQgogoaoQg
Oooooogoggogaog

2004-523939

OO0oo0oo0oood
OoO0Ooo0o0oood
Iy o
O 0Ooo0oooo
O Ooo0oooao
O Oo0oooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooao
O Ooo0oooao

2004.8.5

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Ooooooo4oooDoooogooooao
Oo0o0oooogog4UoooDoDooo4Qgooooao
Ooooooooooooooogoooooao
OoooooooooDoooooooooao

OO0 00O ooo4o0oDoDoooo oo ooDoDooogooooodg
e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg
I s e e s A

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0OooQgooooao
O O0goooao

O
O
O
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 Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo

O
O
O
O
O

O
O
O
O
O
O
O
O
O

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

Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOo0ooooogod
Ooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg

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

O
O
O

(9

O
O
O

O Ooo0ooo
O Ooooo
O Ooooo

O O

]

O
O
O
O

O O0ooo

O Oooo

JP

O Oooo

O Oooo

2004-523939

O d
0O O
[ |
O O
O O
O d

O 0O oo

O O0ooo

O O0ooo

O Oooo
O

O O oo

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 O0ooo

O
(]
O
O
O

O
O

2004.8.5

O O0ooo

O 0Oooo

OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O Oooo

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

Oooooooo0ooooooo00 oo oooo oD oo oDoDooo0DooDoDooogoooao

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

OooooooogoQgoo

Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo

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

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

O Ooogoo

O 0O oo

O O0ooo

O O0ooo

O 0Oooo

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 Ooogo

O O0ooo

O O0ooo

OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

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

O Oooo

O Oooo

O Ooogo

(10)

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
OJ
O
O
O
O

|

JP

2004-523939

OJ
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2004.8.5

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OooooogQgoao
Oo0DooogQgogao
Ooo0oooooQgoao
Ooo0oooogoQgoao
Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao

I e e e s e e e e e ) [ Y I
e e e e e e e e Y Y I Y
Ooo0ooooOooo o0 oo oo oo0 o0 oo o oo o oo oD oD oo o0 oo oooogoogoooo

Oo0oo0ooDooo o0 o oo ooo o0 oo oDooogoooo

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

OoooooooQooooao

O
O
O
O
O

O
O
O
O
O

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 Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo

O Ooooo

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

I Y [y

O 0o oo

O
O

O Ooogoo

O Ooogoo

O 0O oo

O 0O oo

O
O
O
O
O
O
O
O
O
O

O O0ooo

O O0ooo

O O0ooo

O O0ooo

O 0Oooo

O 0Oooo

O Oooo

O Oooo

OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd

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

O Ooogo

O Ooogo

O O0ooo

O O0ooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

O 0Oooo
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 0Oooo
O 0Oooo

O Ooogo

(11)

O
(]

O 0ooo

O 0ooo

O O0ooo

O O0ooo

O O0ooo

O O0ooo

O
O
OJ
O
O
O
O

O Oooo

O Oooo

|

O o0ood

O

O
O
O
O
O

OJ
O
O
O
O

O O0ooo

O Oooo

JP

O
O
O

O Oooo

O Oooo

2004-523939

OJ

O

OJ
O

O
O

O 0O oo
O O0ooo

[
O

O O
O O

O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O O0ooo

O

O O

O

O Oooo

O

O Oooo

goodaao

O

O O oo

O O0ooo

2004.8.5

O O0ooo

uond

O

O 0Oooo

O

O Oooo

O

O Ooogo

10

20

30

40

50



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

O oOooo
O oOooo
O 0Ooo
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

e e [ ey ) [ ey e e e [y |

O
O
O
O
O
O

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

O
O

oo O
gooao

Ooooooooooooooo0 oo oDpoDoooDooDoDoooo0ooooogdg
O
O
O
O
O
O

o e A e e e e e
Oooooocooooooooo0oooDopIoOoooooDoooooooooofd
O oOooo

e e e s e R v

O oOooo

O
oad
O
Oood
o 0O
oooooooooao

e e e e e s s e I A
O Ooo0oooao
O OoO0ooogoao
O0Ooo0oo0oo0oao
OOoo0oooao
O Ooo0oooao
O Oooooao
O Oo0oooao
O OooOgoog
O Ooo0oooao
O 0Oo0ooo0oao

O
O

O O
O

oo
ood

O
O

O
O

O
O

(12) JP

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

ooooooooobooan

oooo ooog ooo o

oooano
oooooooooooan

ugbooogboaood

gooobobooooboaao

oooao

gooobooboogoboao

oo ooooogo booao
oooao

O

2004-523939

gboogooboad

O
O
O
O

O

O

2004.8.5

ugooad

O
O
O
O

oo ooooooao

oooooooOoocooooooooobocoooooooao
gooooooOooooooooobobooooooooaob

oooooao

gooogobao
goboobooboobooboad
oooooooobooooogoad
o ooboooao

ugoodagbad

ooooo0 0o booobooo 0 ooobobo 0o oo
oooooob0 oooooboboooboooooooobooobocboooooobobobooboo

gbooobooodob 0O ooboobooboooboooobaoodanb

ooooao

gooobooboogobooboobooboboboboobobnn

gboobooaooboooboad

oo ocooooooobDb oboobobobooobooooooobobDbooob

ooooooboooooooooooao
gboooboobobogoboobooboan

Uy obooobobdo 0o oooobaoado

10

20

30

40

50



Ooo0ooooooooDoooooo00 oo oooooooDoooQgogoaoQg

Oooooooooooooogooooao

Oo0oooooooooooogogogoooao

Oo0ooooooggogoQg
OO0 oooDoooggogodg
Oooooooooogogoao

OO0 oooooogodg

g
u
O
g
O
g
a
O
g
u
O
g
O
g

O

OO0Oo0ooood
OO0Oo0oo0ooogod
I A
OOoo0oood
OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod

O 0Oooo
O oOooo

Oooooooog
Ooooooodg
OO0 ooooodg

OooooooogoQgoo

oooooao

gooaoan
0

OoOoooooogdg
O 0OoOooo

O 0Ooo0oo0ooao

O 0Ooo0oooo

O 0OooQoooo

O OooQgooo

O O0OoQgogoao

O 0o o0oo

O Ooogoo

O

ooooooooao
oooooooboooooog o o

O

0

O

O 0Oo0ooO0oo0oao
O 0Oooo

O 0Ooo0oooao

O

O
O

O

O 0Ooooo
O Ooooo
O OooOooo
O 0O O
O O o

oooooao
oooooao

gobooo 0o oo

O

O
a
O
g
t

Ooooooodg
OO0 ooooodg
Ooooooood

O
O

O 0o oo
I [

O

goo o0ogao

O

O

I [y |

I [ |

[ Y |
O

gboogboad

O
O

O

ooooao

goog oo
gooonboad

gboooobao

gobooboooboboganb
gboobooobodoboodgab
goooooooooobad

ugoad

ogoao

ogoaod
g o

g o
ood
g oo

a
O
g
a
O
a
u
O
a
O

O
O0Ooo0oo0ooao

g
u
O
a
O
g

O Ooogooo
O OooQgogoao

oo

ogo 0O booobod

oo oooog o
ugbo obooogaob
ooooooo o

oooogao
ooogogao

oooogao
o oo O

u
O
gooogobad
O
g

ooagagd
gooad
oooao
gonoao
gboboobooobooobooboo g

g
u

u
O
a
O
g

O
O
O
O

O

O 0O 0o o
O 0o ogoo
O 0o oo

O

O

O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo

u o

JP 2004-523939 A 2004.8.5
goboooboooboad

U oboooooboooand
oooooooao

g ooooboooboboan
gbooobooooobogan
ooooooboooooog

ubobooboobooooobogan

ooooooboooboogoo

a o

oo

O
O

goog 0 bo
gobooogbdaoand

ugbo 0O oobao

g oooo Do

o Ooooano

O

gobooogbdaoand
oooooooao
oo o 0O

o ooooano
gooooob boob ooboobo oboo
U 0o ogoboobooobooboocoooboobao
oooooooobooobooooooooobooboocooooobobobooobooao

gooooboooboooboodgd

gooooooobooao

ooooooo0 oooooooao

goooobooboboao

o0 obooooooobo oo

ooo0 ooboobooao
oboooboobod 0o obooaob

goooobooobooano

oooooooao

goooooooaoaao

0

gooo 0o ooboooog go

gooobooboob O

ooooboano
U 0o gbooboobooobdoaoaob

obooobooboooboobogan

oooobooboob booobao

O Ooboooo0oo ocooogo o

oooaod
oooo 0o obobooo boo o

ugbooboooobdoobouobooboboobooooobooboobooda
gooooooboooooooooooboboooooooobooboDboodn

10

20

30

40

50



OoOooooooo0oooooo oD oo oDooooooDoooogoQgogaoQm
OoOoo0ooood

OO0Oo0ooood

Oooooooooooooogooooao

OoooooooQogoooao

O

OooooogoQgoao

O Ooooo
O 0OoOooo

u
O
g
O
g
a
O
g
u
O
g
O
g
a
O
g
u
O

(14) JP 2004-523939 A 2004.8.5

ug uoooo oog oo ooobo oo ooobooobobdo ooobo obaoao

g ooo O

gboobooobogoboooobooboooboooboobaoadnb

ooooooooobocooooooooboooooooooooao

gobooobooboobooboooboooboobonb
gooooooogo oo ocoboooboooog o
ooooob oooo0ob o000 000 oo ooo boboao
oo o0oog obobood

gboboobob 0O boooo oobda d

ugbd oooog ooob b0 ooboogo ooooogao
oooooooooooo0 0o obooooo o

O
O
O
gg o
O
O

goaoaao

gooooao
goooano
u o
O

O0Ooo0o0oood
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
OOoooooogd

oagaod

gboogooad
oo o oOao
gooooboadg
ooooao

goaoaao

O 0Oo0oo0oooao

O

gboobooboobooboobao

oooooooooao

oog ooo o
oooooooobooooooooao
oooooooobooobooooooooboo o
o0 ocooooooooboobooboooooao
ooooooooboOoocooooooooao

gboboooboooboooan

O

O

O
O
O
O

O

oon

O

O

O

O

O

o 0000

o oO0Oa0
o 0O
oooooao

oo ocoooooob 00 ooo ooo boooooooao

gboboooboobdoobooboooboaodnb
U0 booo0 OO0 bObOoOoOO0OO0O400 Oooo ocooooao
g0 0 boooboboobd oboooboooboooboobooboobao
oooooooooao

gooooooboOoocooooooooboDoao
oooooo ooooobo ooooDbao
ooooooooocoboooooooboboobooboboo0 oo booooo

g
a
O
a
u
O
a
O

OoOoooooogdg
OOoooooogdg
OOoo0ooooOod
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao

O
O
O
O
O
O

oooooooooao

ooooooooao

o o0 oOao

U booooooooobobooooooooao
oooooooobDoobooooooooao
ooooooooooooooooooao

gobooobo 0o oobooogoboo 0 booboboobooboboobao

o0 ocoooooobob oob0 oooobobob o0 ocoooooo ooooao
ooooooooooDooao

oo ooogoboobob boobooboobob boboobao

goboooboooboooboooboogobgooogobooboo ob boboo o
gboooooooboobobooboad

ooooooaon
ooooooao
ooooooao
gooo ogoao

O
O
O
O

ooog O

ooooooooo0 0 ooooooboboooo
ooooooooao

oo ooo obobooo0oU0o4o4U0 U0 boooooo ooo o

10

20

30

40



OooooooQgoQgaog

Oooooooo0ooDooooooooooao

Oooooooooooooogooooao

(15) JP 2004-523939 A 2004.8.5

U gobooofb oobooaood

U Oboooooooob 00 ocoooooooboao

oo ooooooob boooobo oooobobobD OoobO boobooobado
o

U oboboobooobooboo obogoboao

goooooo 0o od4a g

oooooooooobooooooooao

g obooobooobooboo ooogob 0O

ug o uogobooooboobdo ob OO0 oo boobo 0o oboobooobooao

O

uooooooob 0 ooboo ob booboobOo obo oboo oobooobooobado
oo ocooooooobo oobo ooooao

gooad

goooobooo 0o boooboooodo o oo 0
oooooooooooouoooooboooobooooooooooboao

gooad

Uy oobooboooboo 0o boobobooboobobooboa g
goooooooooboooooooooboobooooooooobobobooooooooao
gbooobooboooboobooooobooboaodab

ooooooob 0 ocoooooobobbOobooooo0ob0 o oboooooo
gobooboob 0O oooooogobao

uooooobo obooboboooboob b0 oboo oooobooo oo ooobaoadao
ooooo o oo

oo00 ooobobooooboobao
ubooboboboobooboobouobooboobaoaodanb

ooooooob o0 ooooooboboob bboboocoooooboobDbobooo
o

ooooooooooooooooooao

gbooobooboobooboobonb

gbobooboooooboaooand

ooooo ooob0 ocooooooooobo bboboobo OoobooOoo OO OOoOoODODOo
g obooano
ugbooobooouoboobobooboooooboobobooboaado
ooooooooao

gooobooobo b0 booobooobooobad

ooooo0 oo coooooobob 00 ooo ocoooooooao

gboobooboobooboobao
gboboooooooan
ooooao

gboooboooboobooboobooboobao

ugboboobooodob 0O ocoboobooooob 0 04

U boocooooooobb 0 oooooobobooboooboo
goooboo ooaoao
oooooooooocooouooooobobobooocoooooobobooOobod
goboobooboogoboooboobooboboogoboobobooboobao
ugboooboobooobooobad
oooooooooobooooooooobobooboocoooooooboobooOoon
gooobooogobooobobooboboobobobooboobooboonnb
ugbooooado

ooooao



e R ey [ s R s [y |

OooooooooDooooo00ooDoooogoogoooao

OoOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao

OOoooooooooooooo0ooDoooogooooao
Oooooooooooooogdg

O 0O oo

ooooo0 oooooobobooao
goooooboocooooooooao
o000 ooooooooboooboobooooooao

ooooooob0 0 oo ObooooooooobobooboooooooooboDoao
0O ODoooO0oooQo 0o oboboboooo

goaoaao
goooao
goooano
goaoaao
oogd
goaoaao
ogooao
oo 0o
g oo
ood
gooao
godoaao
gooao

googao
uoano
oogd
g
uoano

[ o R |
[ o R |

OOoooooooQgodg
OooooooogogoQgog

O0Ooo0oooao
O0OoO0oooo

(16)

oooooooooooooao
oooooooooooao

goooodg g
goooao
gbooooboganb

JP 2004-523939 A 2004.8.5

o0 ooooobo ocoooobooobooobo bobooo0 boOooOoOooOooo

ubod oooboobo ocooooboooboao

goooao

gbooboooooboboogoboobooboobooboboboboonb
gbooboboobouobooouoboobooobooobooboaobad

goooobogno
gbooobooobad
oooooooao

ub 0O 0odgobad

gboooboobao
oooooooao
gboooboobao
gboooboobad

O 0Oooo

ooooao
ooooao

oono
oo
oo
g o

oooooooo bOooOao

oo

oo o ooooo o

ooooooboooogao
oooooobooooOogao
oooooobDoooogao

gbooboooogogbooboono

O

O Ooo0oooao
O 0Oo0gooao
O 0Ooo0ooOooao

oo

goooan

ugbo bobooobooobao d

obooobobooboobooDbDao
uboobooooboobd
oooooobobooooogao

O 0Ooooo
O Ooooo

O 0O oo

O 0o ogoo

O

g oo 0 ooboooboooogoboobobooboboob 0 oobaoao
oooooooooboooo OO oooooboOooooo b

oooooooao O
oooooooboboooooooao

OJ
O
O
O

U o ogoboobooboobooboodobad

goooooaoaao

O ogoaod
oooooooao

O

O

a
oooao
goooooboao oono
ugodog ooaod ug oo og g o
oo oooooooaob

O Oooo
O 0Oooo

ooooooobooooogao

ooooooobooooogao

ooooooooao
ooooooooao

uboooboobooooobaoad
ooooooobooooogao

ooooooobooocooooooooobooooo0 oo ooooo o

g
a
O
oo
u
O

g oooo 0O

gooog 0o oog ob booao
ooboog o ooobooboohb
oooooob0 0O coooooooboobooboonb

ooooooobooOoooodQo oo ooo boao

10

20

40

50



OoooooogoQgogooQg

O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo

O oOooo
O oOooo

OO0 ooooooQgoooo
OO0 oo oDooogogogooo

e R ey [ s R s [y |

Oooooooo0oooDooooogooooao

OoOoo0oooogod

(17) JP 2004-523939 A 2004.8.5

O

gg o
gooao

O
O

oooouo oooooobo ooooooao
ooooooao
oooooooobooooooooooboooooooao

O Oooo
OO oo
O 0ooo
O 0Oooo

O

O

O

O
O
O
(]
O
O

oooooooboboOoooooooooboooooooao
oooooooooogoooao
o
oooooooobobooooooooobooooogogoao

O oOooo
O 0Oooo

ood
o o
uoano
o 0O
ooano
uono

ooooooooao

ooooooooao

oad

U 0 0ooooooobo 0O oooooobooao

OOoo0oooao
O 0OooOgooo
O Ooogoo
O Oo0oooao
O Ooo0oooao
O Oood
O oOooo
O Oooo
O oOood

O

obooobooboooboobogan

ooooooao
goooobooan

Oooo0oooOooOgoao

O
O

googao

gooooaao
oooooobooooogao
o ooooao
ubooobooboobaoobad
O

a

O

O
O
O
O

O
O
O
OOoo0oooao
Oo0Oo0oooo
OooOoo0ogoood
O 0Oo0oo0ooao

O

ugboooob boooao

oogd 0O ooooooooob OoOoOo:o
googo 0 oboobooooboobo oboo

OO0 Do oDooo4dgdoooooggogog

Ooooooooo
Ooooooog
Oooooooog
O oo oooog
O 0O0ooooog
O 0OooO0oo0ooao
O 0oo0goooo
Oooooooog
Oooooooog
O oD ooooogdg
I [ |
I [y |
O

gooooooooboogoooobob0 0O coooooobobOoobo ODoOoDoOoo

gobooooobo0 0 oobooboobob booobDao
ugbooboobooboooooboobob oboobo booob o

oodod oooooooobooboboboboo oo boOoOoOOoOo
gooooooob 0 oooobooooboobo oboooboboo

a
O
gooobooboboobobogoboobooboogobobDboo
gboooboboooobadao

oooo 0o oboooooo4ob0 0o oboooooooo ooooao
ooooboobob b obooboob boobooaog

u

O

OooooogQgoao
Oo0DooogQgogao
Ooooooodgdg

oooooooooao
gbooboo o gobooo O
ooooooao

gbooo boboooboao

ugbo 0O ooboobooboo g
o o0 boboboocoo 0o oooao
gooooboog ooob booob
gboobob 0O oooodobad
gooooobooocoo 0o oooao

ooooo o

U gobooboboobao
uo

ooooao



e R ey [ s R s [y |

Ooo0oooogQgg

(18) JP 2004-523939 A 2004.8.5

goaoaao

o0 0 boboocoooooooboDobao

g oo ooboob 0 ooboobooboooboaodao
goooobooOoocooooobobobooobond
gooooodg ooob bboooobog obogb bo
gboooo oooaoao
goooooooOoocooooooobooboonn
gboooboobo b boobooao

U 0 ogboobooooboodghb
oooooooooaon

g

ooooooobooo 0O 0o

U 0o oobooobo O
uboobooboobobooboobooobooobad
oooooob ooo0oo0 oo ocoooo oo bbb oooOoDbODO ODObODOOoOo

O0Ooo0oooao

Ooooooooooooood
O 0Oo0oooao

OO0Oo0ooood

ood

ooooooobooooo O ooboboboboobooboooooobo o oo
gooooooboooooo4oQ0 0o boboooooooooboboo O
oooooo oob0 000 D000 obooo0o0 booo0o oo boooboo
ooob0 oo oo oboooUo4ob0D Obobo4o oboooo oo boboooo

gooaoan
gooao
ooano
g o

ooooooao
ooooooooboooooooooao
ooogo 0o oo

ooog 0O

O Oooo
O 0Oo o

U 0 goboobobooanb

oad

gooboobooboobobognb

ugbooo oooboobdo o

oooooob ooob o0 ooog boood

gboo ooboboob oob booobao

ugoboob oooboobob 0o oboobob bOoob oobo d
ooooo ooooo ooo o

O Ooogooo
OO oQgogoao

gobooobooobooboooobooboobooboooboooboobooboobaodnb
oooooao

g ooooogobooobooboogobooboboobo ob boboboobh DO
ugobooooobooobooooobooboo ob0 ocobooobooobooog o o
ooooooobooooooo0 o oboocoooooobobOobooooooooDoao
g o

uboob obobdo oooboooboobo oboob 0OOobO booobooobooahob
U0 ocoooooooobo oooboao

ugboooo 0o oboooobooao

ooooooobooo 0 oooooooooo b0 o

g ooob boo ooog Oob bobo ooob oob 0o

ugbooobooobooobooooobooooboooboo ob0 obooboo o
goooooooo 0 ooooooboobo b ooobbooooao
gooooob b boooobooboao
ugboobobooooboobobooboad

goooooboooog o



e R ey [ s R s [y |

OoooooogogaoQg

OO0 ooooooo0 oo ooo4o0ooDoooogooao

O Ooo0ooooao
O O0Oo0ooooao

g
a
O

(19)

JP 2004-523939 A 2004.8.5

uodoog ooooboobdo ob boobobo oo 0oOobO boobooobaoao

O

gooo o o
oooo oo

goo ooao

g d

O

g
oo oooooodg g

O

g

u

ooog O

ooooooaon
goo oono
gbooobodoaano

gboo ooooboo ooo o

ooooooao

OoOoo0oooogod

gobooobooobobobooboogogboobao
gbooboboobooooboobooooobaoado
gooooobooocoooooooooobooooooao

goooboo0 bog oooboo oo oob booboogao

ooooooboobooooooooooobooooogoo
oooo0 000 ooo oboo boboao
oo 0O ooobobooooooao
ooooooboooobooooooooao

O

oo boboo boao

oooooooOoobooooooooboobooobooooooobobooon
gbooboooboogobooobooobono
ugb ooob boooboobo boo oodog oboaohb

gooodg oo ooobaao

O O

ugooo oog ob oboooobo oooo obobo oo ooobaoao
ooooooboooooooooao
ugb 0obob boboobo oooogb b

goaoaao

ooooob 000 ooooooboooboooooooao
00 0o Obooo0oU0Q0 OO0 obobogogoooo

oo ooooda d
o oooooooo oo
goooooo o boogao

oooooo ooooao

oooogb boDob bo
g o
ooooooooooao
goooboobobao
goodaao

oodg oooo
oo oooobooobooad

oooao

gooo o0 bo
gbobooooo 0o boogao
oooooob 0o ocooao

gooad

oo oboooodg oo
goooao

O
O

O

O
O

O
O

O
O

O

O

O d
O

ogoodgd

gooooooboob OO oooboboOooao

goog o

goooogao

ogoao

goboooboobogd

gooo oooao

goaoaao

ooo 0o oooao

ugboboobooobod d

b0 ooboboobooobooobooboooboodd
goooooooboooobooouooooooboobooobooodo
goboooboooboogoboooobogoboonn

oo oo ocobobooboo oo obooobooooad

ogooao

gbooboboboobooboooboogobao
ugbooob oboboobooboooboobooaoobo Ooa
gooooooobo OO Ooob0 oooooao

O

O

O

O

gooooooogan

gbooo oo oobooaob

o000 OO0 ooooogodo

goooobod aooo ado

oooo ooooooao

gbooobogan

ugb booob ocoboohob

10

20

30

40

50



(20) JP 2004-523939 A 2004.8.5

uboobo oboboobodbo boo oboboo 0ob ocobooobooobooahob
oo oooooao

goboooobo b oboooboooboob 0O ooboobobooboobooobooboobao
ooooooooocoboooooooboboobooboboo0 oo booooo

oo ooogoboobob boobooboobob boboobao

g
a
U0 ODoooooooob oooobooboobO ooooboooob
obooobooboboogobod
oo 0o ob ooobooooboobooboouoboboooboooboadnob
oooo 0 00 oooobobooooooooobobooooooooao
oobooo 0o 00 oobooboooboobooboobooooboobao
oo 0 00 ooooobooooobooooooobobDoboooo
g
uobooobooboboobooboobooobaa
gooooobooooboogooooooboooboooo0 oo oooooo o
ooo0 0 oooboboobobbo oo oooboao
uoodg o ooobooboboobob b0 ocooobaoado
O
obooobooooboonboao
ooooooooooooouoooooobooboooooooooDoao
g
t

g
g
O
g
u
O
g
O
g
g

OOooooooogogg
OO0 oooooogogdg

O

o gobooao 0

gobooooad oo oo ooooboob boobooboo oog o
O

ooo0 0 0obobb 0oobo oboobooboodo obooobooobao

uo gbobooboboo 0o booboooodobo 0 ocooboaoado

OooooooooOodg

O
OJ
O
O
O
O

ooboobooboooboobooboooboooboooboao

gooao
gooad
ooogaod
g gooao g ob bobooboboogb bOo
gboobooaooaod ugboobooboobooobodg 0o ooobooboooboaoa ad
ooooooobooooog o o

oooooboob ooboo ooog obob 0o ooobOoboob ODooboobao
oo Oooobo OoobooOooao

goboooboobooobooogoboobobooo 0O bobobooobooboobao

gooogao
gooooad

Ooooooo4ooooooogogdg
OO0 OoDoDooo4gogoooooogogdg

O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0OoQgooao

I e e e e e e s e e e s sy |
O O0ooo
O Oooo
O O oo
O Ooogo
O 0o oo
O O0ooo
O Oooo

O

O
O 0O ogo
O O0ooo
O Oooo

Ooo0ooooooo0ooDoooo o0 oo oDoooo0ooDoooogogoooao
O 0Oooo

g
a
O
g
u

O

ooooooooao
oo 0O boboboaod
u g

O
O

oo 0o oboooooooao
g 0o oboboobooogoboobooboognnb

O
O

ooooooooDao
ooooooooao
oooo oooooo o
ooooo ooooooao
uooooob0 000 ocoooob ooooooobooobo Obbobooo0 bbOoOoOoooo
ooogo O

oooooobooooooao
oo 0ob0 Obobooobooo

O
O

O
a
u
O
a gooao
O

O0Ooo0oooao
O0OoO0oooo
O0Ooo0oo0ooao

O
O
O

O
O

oooooooooboooooooao
oooooooboooooooQ0 oo ooooddo

OooooooooooooQgdg
Ooooooooooooogdg

O
O



e R ey [ s R s [y |

Ooooooogoooooao

(21)

ub obooboobooboboo oo boboobooboooboo o d
gooooo ooooooaob

OOoo0oooao

O oOooo

OO ooo4o0 oo oooo oD oo oDoooOo4o0ooooog

ugboooo oboob ocoobooao

0
O
0
0

O Oooo
OO oo

g
g o
oo
g o
u o
od

ugb boboooag

oo oo ooooooo0 ODOooOoOooo0 oo bOooobooooooo o

ooogoao

O

ooooo0o 0 booooogao
oooooooobooooogoo
ooooooobobooooogao
oooogoao
oooooooboooooogano
oooooooooooo oo
ooooooo o o

oo ocooooooo ooao
oo 0O 00

oooog 0o ooooo o
ooooooobobooooogao

gboobooobooobooboooanb
oooooooo O

goboob oDobooboog
ub oooob ocobooo oo g

oo

oad

[ |

O O

oo 0O ooobOoOoocoooooooobooao

ooooooobooooogd

0 oo ooooboo oo boboao

ooooo0 ocooooooao

ooooooobooooogao
g obooobooobooob 0O ooobooao

gobooooooo o

gbooboooboooboobooboooboonb
ubooobo ooboob bodo 0O boboobdooboobooboobooobooboodda

g oo obobooboo bOao

ugboooobo oo ooobooobooobooob 00

oooooo o oo

goboooob b bobobooboooboobogobao

gbobooboob 0o obobooboooob 0 oobooboobooobao
goooooobooooooooooooobooooooobooboobooooooooao
gooao

ugbooboobouobooboooboooobooboo ob boobooho
gooooob 0o coooooooobooobo 0 oooobobOobooooo o

ugob oo 0o ooboooboo ooboob 0o obooboDbD Oobo o obo oo
ooooooooobocooooooooooobo bbob ooobooOO0O 0O O
gobooobooobogobobobogobooobgobooboboogoboboboboobonb
gooooobOoooboooooooobobooboooooooboboobooobodnd
gobooboooboboganb
ugbooboobouobooooboobobooboobobouoboobaa

gooao

ugbobooooobooobooboooogobaodan

o oocooo 0 oooboobooooooobbOOobOo0 ODOoOOD bDOOoOooOooOoo
b0 obooogoboobooboooboboobog o oo

ugoooo 0o ocoobod

ooooooobooooooob0 0o oooo boooo oo ObODO OO OO
gbobooobooobod0 ooboboobo obooobao

uboobod o ogboooobodadhb
gooooooboooooouoooboobooooooooDboDoao

JP 2004-523939 A 2004.8.5

10

20

30

40

50



OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

Oooooooooooooogodg
Ooooooo0ooooooooooDoooogogoQgogoaog
OoooooogQgogoQg

OooDooooooooooogdg
Oooooooooooooogod

OoooooogoQgogooQg

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooOoao

O

O
O

O
OJ

O Oooo

uod
od

ooof

u
O
a
O
g
ogooad

ooooooooao
gbobooobooboonb
goooodog g oo

ooo oo

ooooobo 0o oo oooboooooao
gooob b OO0 obogogbooaob
oo oo oboob boooobooboodo obooobooobo oobooooba

uoano

(22)

JP 2004-523939 A 2004.8.5

ooooooob 00 oo0o4g ocoooooooao

oono
uoano

OOoo0oooao

oogddgd

oo 0O obooooboo 0o oo o d

gboobooboogoboobao

gboooboobooboooobooboooogdnnb
ooooooooDbD oobooooogd

gboobobooboobooboobobDboo
uobooobodg oboobooobd

oooo oo Obobo oooboboooo4o4o ooooooao

ooo 00 oboboob 0Do0obo0 oobobooboo obooboobooao

uooob O booobobooboobda d

0
0
goao
0

oooob bOboo0 boobooobooboobooboodd

oooooooboooooo 0 oooao
oooooooooc 0O oooooooao

O

goog g
gooao o
o oo bOa0O
gooooboadg
oooooao

googao
gbooaonoad
o 0O
gboooboag
gboogooad

ooog oOa0

oooooao
gbooooboagd
gbooaonoad
ogooooao
gboooboag
godoaao

.0o0o0o0an0n
.gooaoao
.000:n0
.gooogao
.gooaoaao
.000:n0
.ooooao
.goooaao
.0000A0

o ooogd
ugooobd d
oooooooao
gooobo d
ooo o ooao
oo o0oogao

g oo 0O

gooog o oo
U o gboaoand
ooog o o

O 0Ooo0ooo
O O0ooo
O 0Oooo
O Oooo
O Ooogo
O O0ooo
O O0ooo
O Oooo

O
O
O

O

O
O
O
O

O Oooo

O
O
O

O Ooogo

O 0ooo

O O0ooo

O

ooooooobooocooooooooobooooo0 oo ooooo o
ooooooooo b

O

goboobooboobooboobonb
a

ooooooboooooooooao
gobooobooooooaoao

10

20

30

40

50



(23) JP 2004-523939 A 2004.8.5

ooo0o..0o0oooooodd
Ooo00.00o0oO0o0oo0oo0bao
o000 ..0000000000a0
Ooo00.000000000000000a0
oo00O..0000000000
ooo0d..0o0oooooao
Ooo00o.ooooooooooa
oo0..0000000000000000
Oo00o0oao Oo0ooao
210 220 230 240 250 260 310
. ) HHEET
2112|231 31| 231 [231] - 261 |61 261 | 261 BSC(3CPEIC 3N
PHY R TFMAC E—
: ’ NRSA—FH%BNTS
)
RS A—SHRFEE N LA BED 312
—;vjxhu:L&U Zokal | %ﬁ%gké§g FJ
yogéh%;Aotwo DREE T
PHYRUMA
-7 7AMU—LD %éﬁﬂﬁéﬁgjk _ﬂ3
R4 O— KRS PHY BUMAC.
—FI AR —LD NRIA—PERETS
~{O—-KDEE 7
314
%%?%?Q?Eér | 31
PHYRUMAC
NRSA—FERETS
)
315
B;SL;JiAEK/Z})U_NAE_K e
ZhU—AZ0Oy b
#BULTS
)
316
BSCEAC/KI}EZIQN,;_CK L3

(FA4ALATUMERET B)




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

(24)

ugbooobooodoboado

~
«
o
&
o
7]
3
N
=
@)

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

(19) World Intellectual Property Organization
International Bureau

0 A

(43) International Publication Date - (10) International Publication Number

6 June 2002 (06.06.2002) PCT WO 02/45330 A2

(51) International Patent Classification” HO4L 1/18, 1400  (74) Agent: SWERNOFSKY, Steven, A.; Swemofsky Law
Group, P.O. Box 390013, Montain View, CA 94039-0013
(21) International Application Number:  PCT/US01/32037 ws).

(81) Desiguated States (national): AE, AG, AL, AM, AT, AU,
AZ,PA, BB, BG, ER, BY, BZ, CA, CH, CN, CO, CR, CU,
Cz, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH,

(22) International Filing Date: 11 October 2001 (11.10.2001)

(25) Filing Language: English GM, HR, HU,ID, IL, IN, IS, I, KE, KG, KP KR, KZ,LC,
1K, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(26) Publication Language: English MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, $G, SI,
SK, SL, TI, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA,
(30) Priority Data: .
09/683,271 11 October 2000 (11.10:20000 - US  (g4) Desiguated States (regionali: ARTPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
(1) Applicant; APERTO NETWORKS, INC. [US/US]; patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
1637 South Main Street, Milpitas, CA 63035 (US). patent (AT, BE, CH, CY, DF, DK, ES, F1, FR, GB, GR, TE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF,
(72) Tnventor: VARMA, Subir; 6886 Village Wood Way, San CG, CI, CM, G&, GN, GQ, GW, ML, MR, NE, SN, TD,
Tose, CA 95120 (US). 6).

[Continued on next page]

(54) Title: AUTOMATIC RETRANSMISSION AND ERROR RECOVERY FOR PACKET ORIENTED POINT-TO-MULITT-
POINT COMMUNICATION

{57) Abstract:  Point to multipoint
110 wireless communication,  including
avtomatic retransmission and error
recovery for packet oriented point ot
multiopoint  communication,  which
integrates  adaptive and  dynamic
responsiveness for parameters for
antomatic Tetransmission using
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BSC and the CPE share communication
bandwidth using a TDMA technigue,
the BSC includes its selection of

w

111

S| 1>

[ ]
130 130

for
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in response to conditions of a wireless jcation link with each i CPE. The BSC dynamically and adaptively

allocates acknowledgement time slots within the upstream portion of the TDD frame, for use by each selected CPE. The BSC
allocates some portion of the upstream bandwidih as a shared resource and some portion of the upstream bandwidih as unshared
when there are messages received but no yet ack dged. The BSC dynamically and adaptively response to acknowled;

and non-acknowledgement messages from cach selected CPE, o integrate the automatic retransmission portocol with the TDD
frame and the TDMA technique used within that frame.
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AUTOMATIC RETRANSMISSION AND ERROR RECOVERY FOR PACKET
ORIENTED POINT-TO-MULTIPOINT COMMUNICATION

Background of the Invention

A portion of the disclosure of this patent document contains material which is
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent disclosure, as it appears in the
Patent and Trademark Office patent file or records, but otherwise reserves all copyright

rights whatsoever.

1. Field of the Invention

This invention relates to wireless communication systems, such as those

including automatic retransmission and error recovery for packet oriented point-to-

multipoint communication.
2. Related Art

In communication systems, messages from a sender to a receiver using a
comnunication link are sometimes subject to sending errors, such as bit errors, unreasonable
sending delay, unintended reordering, and unintended duplication of messages. For
example, noise on the communication link can cause bits within messages to be incorrect,
generally cau‘sing the receiver to be unable to use the message. In a wireless communication
system, these problems are exacerbated by a variety of circumstances that are specific to
wireless communication. For example, co-channel interference (CCI), multipath and
multipoint effects, such as refraction or reflection resulting in intrasymbol interference and
intersymbol interference, are ofien prevalent with wireless communication, and can

substantially reduce the reliability of wireless communication links.

One known method in digital communication systems is to implement an

automatic retransmission protocol between sender and receiver, so that the receiver

1
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acknowledges messages from the sender, and the sender re-transmits those messages not
acknowledged by the receiver within a reasonable time. Known automatic retransmission
protocols include several parameters, which must generally be selected in response to
characteristics of the communication link, to optimize communication thronghput between

the sender and receiver.

) One problem with application of this known method to wireless
communication systems is that there are multiple physical characteristics of the wireless
communication link, each which is specific to a particular combination of sender and
receiver, and each of which can change substantially over relatively short time durations.
These multiple physical characteristics can include characteristics of the sender’s equipment
or of the receiver’s equipment, characteristics of objects on or near communication pathways
between the sender and the receiver, and characteristics of other communications
overlapping communication between the sender and the receiver. For example, the wireless
communication environment can include substantial changes in wireless communication link
characteristics in the time duration between sending a message and sending an appropriate
acknowledgement for that message. This is particularly so for characteristics related to errors
in sending information using wireless communication links, including interference such as
CCI, and multipath and multipoint effects. Moreover, multiple ones of these physical
characteristics can change independently of one another, and can have substantial and

relatively umpredictable effects on one another.

Accordingly, selection of a single set of parameters with which to optimize
automatic retransmission using a wireless communication link is virtually always suboptimal
for communication among multiple senders and multiple receivers. Moreover, selection of
parameters with which to optimize automatic retransmission can be subject to substantial
data collection and computation; this task is not easily distributed among multiple senders
and multiple receivers. Accordingly, it would be advaniageous to provide a technique for
automatic refransmission and error recovery for packet oriented point to multipoint
communication, that is not subject to drawbacks of the known art. Preferably, in such a
technique, automatic retransmission and error recovery characteristics are responsive to

changes in the characteristics of the communication link between sender and receiver.

JP 2004-523939 A 2004.8.5
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Summary of the Invention

The invention provides a method and system for point to multipoint wireless
communication, inclading automatic retransmission and error recovery for packet oriented
point to multipoint communication. The method and system integrates adaptive and dynamic
responsiveness for parameters for automatic retransmission using wireless coramunication,
both for single sender and a single receiver, and for sets of multiple senders and multiple

receivers.

In a first aspect of the invention, the wireless communication link is divided
into a downstream portion and an upstream portion. The method and system selects
parameters for automatic refransmission independently for the downstream portion and the
upstream portion of the wireless communication link. A base station controller (BSC)
controls the selection of parameters for automatic retransmission for all customer premises
equipment (CPE) within a cell. As part of a TDD frame, in which the BSC and the CPE
share communication bandwidth using a TDMA technique, the BSC includes its selection of
parameters for automatic retransmission to be used by CPE within a control section of the
TDD frame.

Preferably in this aspect of the invention, the BSC dynamically and
adaptively determines new selected parameters for automatic retransmission, in response to
conditions of a wireless communication link with each independent CPE. One problem
particular to this aspect of the invention, and overcome by the invention, is that when the
BSC sends new selected parameters for using the wireless communication link, aspects of
each message to be sent will also dynamically vary. These can include the size of each
message (in bytes or message symbols), the time duration for each message, and other
aspects of each message. Accordingly, in the second aspect of the invention, parameters for
automatic retransmission are responsi?e to a number of bytes successfully sent from a sender
to a receiver, rather than responsive to a number of messages successfully sent or a number

of symbols successfully sent.

In a second aspect of the invention, upstream retransmission control is placed
in the receiver of the upstream communication (i.e., the BSC) rather than the transmitter of

the upstream communication (i.e., the CPE). In order to control retransmission, the BSC

JP 2004-523939 A 2004.8.5
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dynamically and adaptively allocates acknowledgement time slots within the upstream
portion of the TDD frame for use by each selected CPE. Thus, the BSC, in addition to
determining parameters for automatic retransmission, also determines an amount of
bandwidth allocated to each selected CPE for sending messages associated with automatic
retransmission (such as acknowledgement or non-acknowledgement messages). As part of
this third aspect of the invention, the BSC allocates some portion of the upstream bandwidth
as a shared resource and some portion of the upstream bandwidth as unshared (that is,
specifically allocated to a selected CPE) when there are messages received but not yet
acknowledged.

In a third aspect of the invention, the BSC dynamically and adaptively
responds to acknowledgement and non-acknowledgement messages from each selected CPE,
to integrate the automatic retransmission protocol with the TDD frame and the TDMA
technique used within that frame. In a prefetred embodiment, when the BSC sends messages
to a selected CPE, the BSC sets a first timeout each time it receives a non-acknowledgement
message from that selected CPE; during this first timeout duration, the BSC discards further
acknowledgement and non-acknowledgement messages from that selected CPE. Also in a
preferred embodiment, when the BSC receives messages from a selected CPE, the BSC sets
a second timeout each time it receives an invalid message from the selected CPE; during this
second timeout duration, the BSC discards all further messages received from that selected
CPE.

The invention provides an enabling technology for a wide varety of
applications for communication, so as to obtain substantial advantages and capabilities that
are novel and non-obvious in view of the known art. Examples described below primarily
relate to wireless communication systems, but the invention is broadly applicable to many
different types of communication in which characteristics of the communication link are

subject to change.

Brief Description of the Drawings

Figure 1 shows a block diagram of a portion of a system using automatic

retrapsmission and etror recovery in a point to multipoint wireless communication.

JP 2004-523939 A 2004.8.5
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Figure 2 shows a time division duplex frame used in a system as in Rig. 1.

Figure 3 shows a process flow diagram of a method for operating a system as

in Fig. 1.
Detailed Description of the Preferred Environment

In the following description, a preferred embodiment of the invention is
described with regard to preferred process steps and data structures. Embodiments of the
invention can be implemented using general-purpose processors or special purpose
processors operating under program control, or other circuits, adapted to particular process
steps and data structures described herein. Implementation of the process steps and data

structures described herein would not require undue experimentation or further invention.
Related Applications

Inventions described herein can be wsed in conjunction with inventions

described in the following documents.

International Application No. PCT/US00/35588, entitled “Adaptive Link Layer for
Point to Multipoint Communciation System,” in the name of Aperto Networks, Inc.,
filed on 29 December 2000, with a priority date of 30 December 1992

International Application No. PCT/US00/35589, entitled “Self-Optimizing Point to
Multipoint Communication System,” in the name of Aperto Networks, Inc., filed on
29 December 2000, with a priority date of 30 December 1999

International Application No. PCT/US01/10300, entitled “Robust Topology Wireless
Communication Using Broadband Access Points,” in the name of Aperto Networks,
Inc. and (for the U.S. only) Reza Majidi-Ahy, filed on 30 March 2001, with a priority
date of 31 March 2000

JP 2004-523939 A 2004.8.5
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and

International Application No. PCT/US01/20427, entitled “High-Capacity Scalable
Integrated Wireless Backhaul for Broadband Access Networks,” in the name of
Aperto Networks, Inc., filed on 26 June 2001, with a priority date of 26 June 2000

International Application No. PCTAUS01/22854, entitled “Integrated, Self-
Optimizing, Multi-Parameter/Multi-Variable Point-to-Multipoint Communication
System [II],” in the name of Aperto Networks, Inc., filed on 19 July 2001, with a
priority date of 21 July 2000.

Each of these documents is hereby incorporated by reference as if fully set forth

herein. This application claims priority of each of these documents. These documents are

collectively referred to as the “Incorporated Disclosures.”

Lexicography

The following terms refer or relate to aspects of the invention as described below.

The descriptions of general meanings of these terms are not intended to be limiting, only

illustrative.

base station controller (BSC) — in general, a device for performing coordination
and control for a wireless communication cell. There is no particular requirement that
the base station controller must be a single device; in alternative embodiments, the
base station controller can include a portion of a single device, a combination of

multiple devices, or some hybrid thereof.

communication link — in general, an element for sending information from a
sender to'a recipient. Although in a preferred embodiment the communication links
referred to are generally wircless line of sight point to point communication links,

there is no particular requirement that they are so restricted.

customer premises equipment (CPE) — in general, a device for performing

communication processes and tasks at a customer location, and operating in

6
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conjunction with the base station controller within a wireless communication cell.
There is no particular requirement that the customer premises equipment must be a
single device; in alternative embodiments, the customer premises equipment can
include a portion of a single device, a combination of multiple devices, or some
hybrid thereof.

IP parameters — in general, a set of characteristics or parameters relating to an IP

layer for a communication link.

media-access-control (MAC) parameters — in general, with reference to a
wireless communication link, a set of characteristics or parameters relating to media
access control of a communication link. For example, MAC parameters can include
(a) a number of payload data bytes assigned per message, (b) a frequency of
acknowledgement messages and a number of message retransmission attempts, (c) a
fraction of the communication link allocated to downstream versus upstream

communication, and the like.

physical (PHY) parameters — in general, with reference- to a wireless
communication link, a set of characteristics or parameters relating to physical
transmission of information on a communmication link. For example, physical
characteristics can include (a) a symbol transmission rate, (b) a number of payload
data bits assigned per symbol, (¢) a number of error detection or correction bits

assigned per symbol, and the like.

QoS parameters — in general, a set of characteristics or parameters relating to QoS

(quality of service) for a communication link.

wireless communication system — in general, 2 communication system including at

least one communication link fhat uses wireless communication techniques.

wireless transport layer — in general, a set of protocols and protocol parameters for
sending and receiving information using wircless transport. In a preferred

embodiment, the wireless transport layer is part of a multilayer systems architecture,

7
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in which the wireless transport layer is built using a physical transport layer, and the

wireless transport layer is used by a logical transport layer such as IP.

As noted above, these descriptions of general meanings of these terms are not
intended to be limiting, only illustrative. Other and further applications of the invention,
including extensions of these terms and concepts, would be clear to those of ordinary skill in
the art after perusing this application. These other and further applications are part of the
scope and spirit of the invention, and would be clear to those of ordinary skill in the ast,

without further invention or undue experimentation.
System Context

The context of the invention is similar to that of the Incorporated Disclosures.

A system using adaptive point to multipoint wireless communication in a
wireless communication system operates as part of a system in which devices coupled to a
network (such as a computer network) send messages, route and switch messages, and
receive messages. In a preferred embodiment, devices coupled to (and integrated with) the
network send, route, and receive these messages as sequences of packets, each of which has
a header including delivery information and a payload including data. In a preferred
embodiment, packet format conforms to the OSI model, in which an application protocol
(layer 5, such as FTP), uses a fransport protocol (layer 4, such as TCP), which uses a
network protocol (layer 3, such as IP), which vses a media access control (MAC) protocol

(layer 2), which uses a physical transport technique (layer 1).

The system using adaptive point to multipoint wireless communication is
described herein with regard to layer 1 and layer 2, particularly as it applies to interactions
between layer 1 and layer 2 and between those layers and layer 3. However, concepts and
techniques of the invention are also applicable to other layers of the OSI model. The
application gives examples of cases where the type of application in the application layer
(layer 5) could be incorporated into embodiments of the ivention to improve
commnmication. Adapting those concepts and techniques to such other layers would not
require undue experimentation or further invention, and is within the scope and spirit of the

invention.

JP 2004-523939 A 2004.8.5
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System Elements

Fig. 1 shows a block diagram of a portion of a system using automatic

retransmission and error recovery in a point to multipoint wireless communication.

A system 100 includes a wireless communication cell 110 {or a portion
thereof), a base station controller (BSC) 120, one or more customer premises equipment
{CPE) 130, and one or more (possibly partially) interfering or reflecting obstacles 140.

The wireless communication cell 110 includes a generally hexagon-shaped
region of local surface area, such as might be found in a mefropolitan region. Use of
generally hexagon-shaped regions is known in the art of wireless communication because
they are able to tile a local region with substantially no gaps. However, although in a
preferred embodiment the wireless communication cell 110 inchides a generally hexagon~
shaped region, there is no particular requirement for using that particular shape; in
alternative embeodiments it may be useful to provide another shape or tiling of the local

surface area.

In Fig. 1, a portion of the cell 110, herein called a “sector” 111, includes a
generally triangular-shaped region of local surface area, disposed so that a set of six sectors
111 are combined to form a single cell 110. Thus, the BSC 120 is disposed at or near one
corner of the sector 111, while CPE 130 are disposed within the sector 111. Moreover,
obstacles 140 are disposed within the sector 111 or at junctions of multiple sectors 111.

Although the invention is primarily described with regard to a single sector
111, there are substantial applications of the invention to interaction between multiple
sectors 111 within a cell 110, and to interaction between sectors 111 in multiple cells 110.
These substantial applications of the invention are described at least in part in this
application. Moreover, other and further substantial applications of the invention with regard
to multiple sectors 111, both within a single cell 110 and among multiple cells 110, would be
clear to those skilled in the art of wireless conumunication after perusal of this application,

and would not require undue experimentation or further invention.

JP 2004-523939 A 2004.8.5
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The BSC 120 includes a processor, program and data memory, mass storage,
and one or more antennas for sending or receiving information using wireless

communication techniques.

Similar to the BSC 120, each CPE 130 includes a processor, program and
data memory, mass storage, and one or more antennas for sending or receiving information

using wireless communication techniques.

Obstacles 140  might include buildings, other construction,
clectromagnetically active elements such as radio transmitters and repeaters, other
electromagnetic elements such as power lines or weather effects, and possibly mobile objects

such as vehicles.

Although the invention is primarily described with regard to non-moving
obstacles 140, it would be clear to those of ordinary skill in the art of wireless
communication, after perusal of this application, that even non-moving obstacles 140 might
present substantial variation over time in characteristics of communication links between the
BSC 120 and selected CPE 130. Moreover, there are substantial applications of the invention
to cells 110 and sectors 111 in which there are moving obstacles 140. Although these
substantial applications of the invention are not described in great detail herein, other and
further substantial applications of the invention with regard to moving obstacles 140, both
within a single cell 110 and among multiple cells 110, would be clear to those skilled in the
art of wireless communication after perusal of this application, and would not require undue

experimentation or further invention.

Communication among devices within the wireless communication cell 110 is
preferably conducted on a one-to-one basis between each CPE 130 and the BSC 120. Thus,
the BSC 120 communicates with each CPE 130, and each CPE 130 communicates with the
BSC 120. In a preferred embodiment, CPE 130 do not communicate directly with other CPE
130. However, in alternative embodiments, CPE 130 may communicate directly with other
CPE 130, with the characteristics of such. communication being controlled either by the BSC
120, by one CPE 130 selected by the BSC 120, or by one CPE 130 mutually agreed to
among the communicating CPE 130.

JP 2004-523939 A 2004.8.5
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Communication between the BSC 120 and each CPE 130 is conducted using
a TDD technique, in which time durations are divided into repeated individual frames, each
one of which includes a “downstream” portion and an “upstream” portion. Unlike existing
protocols in. which transmissions are controlled by the transmitting side, the BSC 120
controls transmissions for both upstream and downstream directions, without specific
requests from CPE 130.

Time Division Duplex (TDD) Frame
Fig. 2 shows a time division duplex frame used in a system as in Fig. 1.

During the downstream portion of each frame, the BSC 120 transmits, thus
sending information to one or more CPE 130. During the upstream portion of each frame,
each CPE 130 is potentially allocated a time slot for transmission, thus for sending
information to the BSC 120. TDD techniques are known in the art of wireless

communication.

A time division duplex (TDD) frame 200 includes a time-synchronization
portion 210, a first guard time 220, a downstream portion 230, a second guard time 240, a
status-synchronization portion 250, and an upstream portion 260.

The time-synchronization portion 210 includes a first symbol 211 indicating
the beginning of the TDD frame 200, and a sequence of parameter setting values 212 for
each CPE 130. The BSC 120 uses the parameter setting values 212 to inform each selected
CPE 130 individually and separately of (a) the PHY and MAC parameters the BSC 120 is
using to send messages to that selected CPE 130, and (b) the PHY and MAC parameters the
selected CPE 130 should use to send messages to the BSC 120 during its allocated part of
the upstream portion 260.

The first guard time 220 includes a time duration sufficient for the BSC 120

to assure that all CPE 130 do not interfere with each other when receiving from the BSC 120
or sending to the BSC 120.

1
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The downsiream portion 230 includes a sequence of downstream payload
elements 231, each sent by the BSC 120 to a selected CPE 130. The BSC 120 determines a
length for each of these downstream payload elements 231 and sends that information with
the parameter setting values 212 in the time-synchronization portion 210. In alternative
embodiments, the BSC 120 may divide the CPE 130 info classes and allocate one or more
downstream payload elements 231 for each class of CPE 130. For example, the BSC 120
may allocate one or more downstream payload elements 231 for broadcast or multicast

messages.

The second guard time 240 includes a time duration sufficient for the BSC
120 to assure that the downstream portion 230 and the status-synchronization portion 250 do

not interfere.

The status-synchronization portion 250 includes a sequence of status
information so that the BSC 120 can agree with each selected CPE 130 regarding higher-
level protocol status out-of-band from those higher-level protocols.

Similar to the downstream portion, the upstream portion 260 includes a
sequence of upstream payload elements 261, each sent by a selected CPE 130 to the BSC
120. The BSC 120 (not the CPE 130) determines a length for each of these upstream payload
elements 261 and sends that information with the parameter setting values 212 in the time-
synchronization portion 210. In alternative embodiments, the BSC 120 may divide the CPE
130 into classes and allocate one or more upstream payload elements 261 for each class of
CPE 130, such as for upstream bandwidth contention.

Method of Operation
Fig. 3 shows a flow diagram of a method for operating a system as in Fig. 1.

A method 300 includes a set of flow points and a set of steps. The system 100
performs the method 300. Although the method 300 is described serally, the steps of the
method 300 can be performed by separate elements in conjunction or in parallel, whether

asynchronously, in a pipelined manner, or otherwise. There is no particular requirement that

12
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the method 300 be performed in the same order in which this description lists the steps,

except where so indicated.

At a flow point 310, the BSC 120 and the CPE 130 are ready to begin a
TDMA frame.

At astep 311, the BSC 120 and the CPE 130 conduct communication using a
TDMA frame. As part of this step, the BSC 120 directs the CPE 130 regarding which
physical parameters and MAC parameters o use.

At a step 312, the BSC 120 determines characteristics of the communication
link with the CPE 130, in response to performance of the communication during the previous
TDMA frame.

At a step 313, the BSC 120 determines exact values for the physical

parameters and MAC parameters in response to characteristics of the communication link.

At a step 314, the BSC 120 determines new values for the physical
parameters and MAC parameters for antornatic retransmission in response to results of the

previous step.

The BSC 120 preferably determines these automatic retransmission
parameters dynamically and adaptively for all CPEs 130 in cell 110. The automatic
retransmission parameters preferably are determined independently for each upstream

portion and each downstream portion and independently for each CPE.

In order to account for differing characteristics of f{ransmission and
retransmission among the CPEs (e.g., message size and duration, symbol size, and other
aspects), parameters for retransmission preferably are responsive to a mumber of bytes
successfully transmitted rather than a number of messages or symbols successfully

transmitted.

At step 315, the BSC 120 dynamically and adaptively allocates

acknowledgement time slots within upstream portion 260 of each TDD frame for use by the
13
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CPEs 130. As part of this step, the BSC 120 preferably allocates some portion of the
upstream bandwidth as a shared resource and some portion of the upstream bandwidth as
unshared (that is, specifically allocated to selected CPEs) when there are messages received
but not yet acknowledged.

Thus, control of upstream retransmission is placed within the BSC, not the
CPE. This control allows the BSC 120 to distribute acknowledgement slots for plural CPEs
across plural TDD frames, thereby allowing the BSC 120 to prevent the acknowledgement

slots from consuming too much bandwidth.

At step S$316, the BSC 120 dynamically and adaptively responds to
acknowledgement and non-acknowledgement messages from each selected CPE 130 so as to
integrate the automatic retransmission protocol with the TDD frame and the TDMA
technique used within that frame.

In the preferred embodiment, when the BSC 120 sends messages to a selected
CPE 130, the BSC 120 sets a first timeout each time the BSC 120 receives a non-
acknowledgement message from that selected CPE. During this first timeout duration, the
BSC 120 discards further acknowledgement and non-acknowledgement messages from that
selected CPE 130.

Also in the preferred embodiment, when the BSC 120 receives messages
from a sefected CPE 130, the BSC 120 sets a second timeout each time it recejves an invalid
message from the selected CPE 130. During this second timeout duration, the BSC 120
discards all further messages received from that selected CPE 130.

After step 316, the BSC 120 and the CPE 130 have performed one step of
sending and receiving information using a TDD frame. The flow point 310 is reached

tepeatedly and the steps thereafter are performed repeatedly, for each TDD frame.

Pseudo-code for implementing the preferred embodiment of the invention

substantially as discussed above is included in a technical appendix to this application.
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Generality of the Invention

The invention has general applicability to various fields of use, not

necessarily related to the services described above. For example, these fields of use can

include one or more of, or some combination of, the following:

The invention is applicable to other forms of wireless communication, such as
frequency division multiple access (FDMA) or code division multiple access

(CDMA, also known as spread spectruny communication);

The invention is applicable to any non-wireless communication, in which relative
effectiveness or efficiency of communication can be achieved from dynamically
adjusting communication parameters, such as physical parameters or MAC
parameters. For example, the invention can be generalized to non-wireless
communication using modems in which equalization parameters are to be
dynamically adjusted.

The invention is applicable to other wireless communication systems, such as
satellife comumunication systems and (microwave tower or other) point to point

transmission systems.

The invention is applicable to both fixed wireless communication systems, in which
customer premises equipment do not move relative to the BSC 120, and to mobile
wireless communication systems, and which customer premises equipment move
substantially relative to the BSC 120.

The invention is applicable to both a single sender and a single receiver, and sets of

multiple senders and multiple receivers.

Other and further applications of the invention in its most general form, will

be clear to those skilled in the art after perusal of this application, and are within the scope

and spirit of the invention.
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Although preferred embodiments are disclosed herein, many variations are
possible which remain within the concept, scope, and spirit of the invention, and these

variations would become clear to those skilled in the art after perusal of this application.
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Technical Appendix

Pseudo-code copyright 2000 Aperto Networks, Inc.
4.0 Downstream ARQ (BSC Tx, CPE Rx)

4.1 Parameters (Control PDU Handler)
ARQWindowSize;  // Size of the ARQ window. Set to 2°(n-1) bytes, where n is

the
// number of bits in the Sequence Number field
maxAcksLost; /I Maximum number retries for the upsiream ACKs, after
which
// the CPE is re-ranged

maxReqRetries; // Maximum number of retries for a REQ packet.
4.2 BSC Tx (reqWin, scWin, curWin, ackWin)
4.2.1 Initialize (Control PDU Handler)

reqWinOff = 0; /f Sequence number of next byte to be quened
scWinOff = 0; // Sequence number of next byte to be transmitted by BSC
curWinOff = 0; // Sequence number of next byte the CPE expects

ackWinOff = 0; /f Sequence Number of next byte awaiting acknowledgment
/f Allocate empty SIDQ_EL and initialize pointers
newSidQEl = AllocateSidQEL();
newSidQEL->EOL = TRUE;
writeEIPtr = ackEIPtr = corEIPtr = scEIPir = newSidQEL
ackPtr = curPtr = scPtr = 0;
retryCnt = 0; // Used to decide when to drop a packet
NumAcksLost=0; // Used for link adaptation
4.2.2 PDU Arrival (Classifier, Policer)

J/ Classify the WPDU
find 5idQ (PDU); 1/ Classifier
// Bnqueue the WPDU on the overflow section of the sidQ
newSidQEl = AllocateSidQEL(); /] Policer
newSidQEl->EOL = TRUE; /] Policer
writeEIPtr->next = newSidQEl; // Policer
writeEIPtr->length = PDU.length; 1/ Policer
17
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writeElptr->txMsgPtr = PDU.txMsgPir; // Policer
writeBIPtr->pktPtr = PDU packet; / Policer
writeEIPtr = newSidQEl, // Policer

/! Traffic shaping may be done before the packet is moved out of the overflow
section.
// These updates must be done last to avoid timing problems with USG.
1eqWinOff = reqWinOff + PDU size; // Policer
writeElPtr->EOL = FALSE; /] Policer
4.2.3 MAP Construction (Scheduler)
while (space left for data in downstream TDD frame) {
sidQCtrl = SID that Scheduler selects;
bytesInQueueToSchedule = reqWinOff - scWinOff;
// Always try to schedule bytes for SIDs without ARQ.
/I For 8IDs with ARQ, we need to make sure that we have not
/1 exhansted our window before we try to schedule some bytes.
if ( (sidQCtrl.sidCfgBits.arq = FALSE) OR
{(scWinOff + bytesScheduled - ackWinOff) < ARQWindowSize) ) {
DATA_GRANT IE.winOff = scWinOff;
DATA_GRANT JEpayloadSize = bytesScheduled; // Includes
delimiter bytes
seWinOff = scWinOff + DATA_GRANT _IE.payloadSize;
allocate ticks for WPDU in downstream portion of TDD Frame;
update scEIPtr and scPtr to reflect bytes scheduled;
/1 Mark SID as needing ACK
if ( (sidQCtrl.sidCfgBits.ack = TRUE) AND (1sidQCtrl.ackFlag) ) {
sidQCtrl.ackFlag = TRUE;
add to list of downstream SIDs needing ACK; } } } // while
(space left)
// Schedule only one ACK per SID for a frame.
// We can schedule ACKs for SIDs without ARQ. This is needed for link adaptation.
for each SID on list of downstream SIDs needing ACK. {
I/ Tf there are bytes remaining to be acked, allocate space for the
/I ACK even if the current frame has no WPDUs scheduled for this SID

if (scWinOff = ackWinOff) {
18
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Allocate ticks for ACK in the upstream portion of TDD frame;
ACK_IE.sid = this SID; }
else {
delete from list of SIDs needing ACK;
sidQCtrl.ackFlag = FALSE; }
} // for {each SID on list)
4.2.4 MAP Arrival (Hardware)
if (data grant IE) {
// Was a packet dropped or retransmitted?
f((sidQCtrl.sidCfgBits.arg=TRUE) AND
(curWinOffl=DATA_GRANT_IE.winOff)}{
/1 if possible, check (ackWinOff == DATA_GRANT_IE winOff)
curWinOff = ackWinOff;
Reset the cur pointers to the ack pointers; }
// Need pseudocode for HW packet fragmentation
Build a WPDU using the curElPtr and cwrPir
WPDU.winOff = carWinOff; // Should we use data grant ie not curWin?? JF
curWinOff = curWinOff + DATA_GRANT _IE.payload
Update ewrEIPtr and curPir to reflect bytes transmitted }
4.2.5 WPDU Transmit (Hardware)
transmit built WPDU;
if (sidQCtrl.sidCfgBits.arq == FALSE)
return any completely transmitted packet;
4.2.6 ACK Arrival (Scheduler)
// Calculate the number of ACKed bytes
NumAcksLost = 0;
ackByteCnt = ACK. winOff - ackWinOff; )
// Only free buffers here if ARQ. Otherwise they’d have been freed right after
transmit.
if (sidQCirl.sidCfgBits.arq == TRUE) {
/! Auy bytes ACKed?
if (ackByteCnt) {
ackWinOff = ackWinOff + ackByteCnt;

tempEIPtr = ackEIPtr;
19
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update ackPtr and ackEIPtr to account for the bytes ACKed;
if (tempEIPtr = ackEIPtr)
free SIDQ_ELs between ackEIPtr and tempEIPir;
if (ACK .nakFlag clear)
retryCot = 0; }
/l Any bytes NACKed?
if (ACK.nakFlag set) {
if ((ackByteCat == 0) && (time > threshold)) {
threshold = time at which the last (partially) allocated TDD
frame
ends;
retryCnt = retryCnt + 1; }
// When the retry count expires, drop only the first packet in the list.
if (retryCnt > 5idQCtrl.maxRetry) {
// pktPtr points to the first byte in the packet, and ackPtr is the
offset
// from pktPitr to the next byte to ack
dropBytes = ackElPtr->length - ackPtr;
tempEIPtr = ackEIPtr;
update ackEIPtr to next packet in list;
ackPir = 0;
free (tempEIPtr);
J/ Account for any bytes that need to be retransmitted
1eqWinOff -= dropBytes; // Scheduler asks Policer to do this
and does )
// not schedule any more bytes for this
SID
/! until it is done.
inform link adaptation task that we dropped an EPDU }
/l We have to reschedule some bytes for retransmission
seWinOff = ackWinOff;
update sc pointers to ack pointers;
} /1 if nakByteCnt

} /i ARQ
20
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4.2.7 ACK Lost (Scheduler)
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NumAcksLost = NumAcksLost + 1;
if (NumAcksLost > maxAcksLost)
ReRange CPE;
// Note: ACK. may be lost if the corresponding MAP was lost. However it is not clear
how
1/ alost MAP event may be detected by the BSC.
// Note: If a CPE cannot be ReRanged, the Link Adaptation Task needs to send a
message
// to the Control PDU Handler to flush the sidQ.

4.3 CPE Rx (curWin)
4.3.1 Initialize (Control PDU Handler)

// CPE S/W does not care about winOffs
curWinOff = 0; // Sequence number of the next WPDU to transmit/receive

cur pointers = NULL;

4.3.2 WPDU Arrival (Hardware)

/! Never keep bad wpdus
if (cre error) {
Set NAK flag;
Discard(WPDU);
discard any packet currently being reassembled; }
else if (no energy detected)
Set NAK flag;
// If an out of sequence wpdu arrives and this SID has ARQ, discard the
// wpdu until we receive the next sequence number we are expecting.
else if ( (s1dQCtrl.sidCfgBits.arq = TRUE) AND (WPDU.winOff != curWinOff) )
Discard(WPDU);
/) Receive the WPDU. Either it’s in correct sequence, or the SID has no ARQ and
// doesn’t care about the sequence.
else {
curWinOff = WPDU.winOff + WPDU payloadSize;
/] Need pseudocode for HW packet reassembly
J/ if a new packet arrives and we were previously assembling a packet,

1/ we discard the old packet and accept the new.
21
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if ((WPDU.catPtr == 0) and (curPtr = 0)) {
Discard(Partial assembled packet);
curtPtr=0;
curElPtr =NULL; }
/i possible, check the new packet for incorrect length, cuz ifit’s wrong, and
// we don’t find it here, it’ll be a real bugger to track down
if (curElPtr.Jength = curPtr??)
discard packet; }
4.3.3 ACK Transmission (Hardware)
/{ When wpdus are scheduled for SIDs with ACK, the Scheduler
// will create an IE in the same MAP or in the following MAP
/f for the ACK.
if (sidQCtrl.sidCfgBits.ack == TRUE) {
ACK status = ACK or NAK;
ACK.winOff = carWinOff;
ACK linkParms = modemStatus;
Transmit ACK; }
5.0 Upstream ARQ (CPE Tx, BSC Rx)
5.1 CPE Tx (reqWin, curWin, ackWin)
5.1.1 Initialize (Control PDU Handler)
1eqWinOff = 0; // Sequence Number for the number of the next byte awaiting
// transmission.
curWinOff = 0; // Sequence Number of the next byte that the CPE expects to tx. The
// sequence number in the MAP may be less than this, in case of v
/f ve-transmmissions.
ackWinOff = 0; // Sequence Number of the next byte awaiting acknowledgment.
// Allocate empty SIDQ_EL and initialize pointers
newSidQEl = AllocateSidQEI();
newSidQEl->EOL = TRUE;
writeEIPtr = ackEIPtr = curE1Ptr = read BIPir = newSidQEl;
ackPtr = curPtr = 0;
5.1.2 PDU Arrival (Classifier, Policer)
// Classify the WPDU

find sidQCtil (PDU); / Classifier
22
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// Create new empty SidQEI to terminate list
newSidQEl = AllocateSidQEI(); // Policer
newSidQEI->EOL = TRUE,; // Policer
/! Enqueue the WPDU on the overflow section of the sidQ. EOL bit should already
be set.
writeElPtr->next = newSidQEL; // Policer
writeEIPir->length = PDU.length; // Policer
writeElptr->txMsgPtr = PDU.txMsgPir; // Policer
writeEIPtr->pktPtr = PDU.packet; // Policer
writeEIPtr = newSidQEL // Policer
if (sidQCirl->flushFlag not set) {
wait till activeFlowFifo has room;
activeFlowFifo = PDU.sidNumber; / Policer notifies Bw }
// Traffic shaping may be done before the packet is moved out of the overflow
section
1eqWinOff = reqWinOff + PDU.size; // Policer
writeEIPtr->EOL = FALSE; // Policer

5.1.3 REQ Transmission (HW)

if (state =Tdle) {
PDU arrival
Compute Defer
state = Deferring; }
else if (state = Deferring) {
map arrives with req IE opportunity
REQ.winOff = curWinOff;
REQ.reqWinOff = reqWinOff;
Tx REQ;
state = GrantPending;
else if (state = GrantPending)
// The BSC received our REQ packet
map arrives with upstream data IE
transmit WPDU;
// Any more bytes left in SID queue?

if (regWin - cusWin)
23
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state = GrantPending;
/ SID queue is empty
else {
numReqRetries = 0;
state = Idle; }
// Our REQ packet did ot get to the BSC
map arrives with no grant IE or grant pending IE
numReqRetries = numReqRetries + 1;
if (numReqRetries > maxReqRetries) {
HW writes SID num plus flush flag in fifo;
HW does mnot tx anymore pdus until sw writes
ACTIVE_SID_FIFCQ;
HW sets sidQCirl->flushFlag;
numReqRetries = 0;
state = Idle; }
else
state = Deferring;
5.1.4 MAP Arrival (Hardware)
if (MAP missing) {
calculate time of next MAP;
assume largest MAP size;
program Broadcom to receive next MAP; }
if (Data Grant IE) {
/] If ARQ, don’t do anything until a grant gives us the expected offset
if{(sidQCtrl.sidCfgBits.arg == FALSE) OR
(DATA_GRANT_IE.winOff ==curWinOff)) {
‘WPDU payloadSize = DATA_GRANT_IE.payloadSize;
Confirm that allocated ticks are sufficient to accommodate WPDU;
‘WPDU.req = reqWinOff;
WPDU.winOff = curWinOff; } }
if (MAP ACK IE) OR (MAP NAK IE)) {
if (sidQCtil. sidCfpBits.arg == TRUE) {
ackByteCnt = ACK.winOff - ackWinOff;

ackWinOff = ACK.winOff;
24
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/! Any bytes ACKed?
if (ackByteCnt) {
update ackE[Ptr to account for the ackByteCnt;
ackPtr=10; }
if (MAP NAK IE) {
reset cur pointers and winOff to ack pointers and winOff; }
/I Notify SW of ACK, so it can free buffers.
write SID number and set ACK. flag in the WM_TX_PKT_FIFO; } //
if ARQ
} //if ACK or NAK IE
if (MAP FLUSH IE) {
// The Scheduler decided it was time to give up on the packet, so drop the
// EOL or End Of List packet.
write SID number and set flush flag in WM_TX_PKT_FIFO;
set sidQCirl->flushFlag;
/ Force data transmission on this SID to halt. This gives us time to
/f update the regWinOff.
HW does not tx anymore pdus until SW writes to ACTIVE_SID_FIFO,
go to req state Idle; }

5.1.5 Process Tx Pkt Fifo (WMAC Driver)

read SID number from WM_TX_PKT_FIFO;

if (ACK flag) {
free SIDQ_ELs from readElPtr to ackElPtr;
readElPtr = ackElptr; }

if (flush flag)

send Flush msg to Policer;

5.1.6 Flush Packet (Policer)

/I Software temporarily has write access to all sidQCtrl fields.
drop EOL PDU;
update ackEIPtr to skip remainder of dropped PDU;
ackPtr=0;
curWinOff = ackWinOff;
reqWinOff = reqWinOff - remainder of dropped PDU;

25
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update curPtr and curEIPtr to ackPtr and ackElPtr;
clear sidQCtrl->flushFlag;
/I Kick off another REQ if there are any bytes still on the queue.
if (reqWinOff - curWinOff)
write SID number to ACTIVE_SID_FIFO;

5.1.7 WPDU Transmission (Hardware)

extract WPDU.payloadSize bytes from position curWinOff in SID queue;
advance curEIPir and curPir by WPDU.payloadSize bytes;
curWinOff = curWinOff + WPDU.payloadSize;
if (sidQCtrl.sidCfgBits.arq = FALSE)
return any completely transmitted packet;

5.2 BSC Rx (reqWin, scWin, curWin)
5.2.1 Initialize (Control PDU Handler)

scWinOff = 0; // Sequence Number of next byte to be transmitted by CPE
curWinOff = 0; // Sequence Number of the next byte that the BSC expects
1eqWinOff = 0; // Cumulative count of number of bytes received at CPE

retryCnt = 0; // Number of times we have sent the packet unsuccessfully.

5.2.2 REQ Arrival (Scheduler, Hardware)

if (s1dQCtrl.sidCfgBits.arg = FALSE) {
scWinOff = REQ.winOff; // Scheduler
reqWinOff = REQ.reqWinOff; / Scheduler }

5.2.3 MAP Construction (Scheduler)

1/ Clear ErrorRecovery state for each new frame
state = normal;
while (Space left in current Upstream TDD frame) {
sidQCtrl = SID that Scheduler selects;
bytesInQueueToSchedule = reqWinOff - scWinOff;
/] Always try to schedule bytes for SIDs without ARQ.
/] For SIDs with ARQ, we need to make sure that we have not
// exhausted our window before we try to schedule some bytes.
if { (s1dQCtrl.sidCfgBits.arg = FALSE) OR
((scWinOff + BytesScheduled - corWinOff) < ARQWindowSize) ) {
Allocate ticks for WPDU in upstream portion of TDD frame;

DATA_GRANT_JE.payloadSize = BytesScheduled;
26
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DATA_GRANT_IE.winOff = scWinOff;
$eWinOff = scWinOff + DATA_GRANT _IE.payloadSize; } }
5.2.4 WPDU Arrival (Hardware)
// Discard any bad wpdns
if (CRC Error) {
discard(WPDU);
discard any packet currently being reassembled; }
/1 If ARQ, discard any out of sequence wpdus
else if (sidQCtrl.sidCfgBits.arq == TRUE) AND (WPDU.winOff != curWinQff) ) {
Discard(WPDU);
Hw writes burst status to Fifo;
send bad or dropped status to Scheduler; }
I/ Good wpdu
else {
curWinOff = WPDU.winOff + WPDU.payloadSize;
// Discard packet cases -
// if a new packet arrives and we were previously assembling a packet
/) if the packet arrives with an incorrect length
if ((WPDU.catPtr == 0) and (curPtr = curEIPtr.pktPtr)) {
Discard(Partial assembled packet);
curPtr=0;
curBlPtr = NULL; }
//if possible, check the new packet for incorrect length
if (curElPtr.length = (curPktPir - curElPtr.pktPtr))
discard packet;
send good status to Scheduler; }
5.2.5 WPDU Status Arrives (Scheduler)
if (wpdu good) AND ((sidQCtrl.sidCfgBits.arqg == FALSE) OR
(ackWinOff == WPDU.winOff)) {
retryCnt = 0;
1eqWinOff = WPDU.reqWinOff;
ackWinOff = WPDU.winOff + WPDU length;
/I WMAC Driver needs to calculate this and send the new winOff to the

Scheduler
27
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if (sidQCtrl.sidCfgBits.arq == FALSE)
seWinOff = WPDU.winOff + WPDU length; }
else if ( ((wpdu lost) OR (wpdu bad)) AND (sidQCtrl.sidCfgBits.arq == TRUE) ) {
/1 By checking the state for ErrorRecovery, this means that we just
// reset the Scheduler’s window for the first bad WPDU in the frame.
// The state is reset to normal during upstream map construction.
// If a MAP is lost, then the wpdus will be lost.
if ( (time > ErrorRecoveryTime) AND (retryCnt <= sidQCtrl.maxRetry) ) {
nakFlag = TRUE;
ErrorRecoveryTime = Tick Count at end of last scheduled upstream
frame;
seWinOff = curWinOff;
// Should ackWinOff = corWinOff? Verify.
update sc pointers to cur pointers;
retryCnt =retryCnt + 15 } }
5.2.6 Flush Packet (Scheduler, Policer)
// When the retry count expires, drop the packet being assembled.
if (retryCnt > maxRetry) // Scheduler {
// When a packet is dropped, the CPE must make a new request.
scWinOff = curWinOff; // Scheduler
Update sc pointers to cur pointers; // Scheduler
retryCnt = 0; // Scheduler
flushFlag = 1; // Scheduler
Send msg to Link Adaptation Routine; // Scheduler
send msg to Policer with sidNum; // Scheduler
1eqWinOff = curWinOff; }
5.2.7 Build MAP ACK IE Types (Scheduler)
if (sidQCitrl.sidCfgBits.arq == TRUE) {
if (nakFlag) {
NACK.sidNumber = sid;
NACK.winOff = curWinOff;
Put NACK in MAP;
nakflag = FALSE; }

else if (flushFlag) {
28
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FLUSH sidNumber = sid;
FLUSH.winOff = curWinOff;
Put FLUSH in MAP;
flushflag=0; }

ACK sidNumber = sid;

ACK.winOff = ackWinOff;
Put ACK in MAP; } }

29
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Claims
‘What is claimed is:

1. A method of controlling selection of parameters for automatic
retransmission in a point-to-multipoint wireless communication link having an upstream
portion and a downstream portion, the method comprising the steps of:

selecting parameters for automatic refransmission independently for the
downstream portion and the upstream portion of the wireless communjcation link; and

including the parameters in a control section of a frame, the control section

for sending control information downstream.

2. The method of claim 1, wherein the upstream portion is for
communicating data from customer premises equipment to a base station controller, and the
downstream portion is for communicating data from the base station controller to the

customer premises equipment.

3. The method of claim 2, wherein the parameters for automatic transmission
are dynamically selected based on previous communication between the base station and the

customer premises equipment.

4. The method of claim 2, further comprising the step of sending the control
section of the frame downstream from the base station controller to the customer premises
equipment, whereby the base station controller controls parameters for both upstream and

downstream retransmission.

5. The method of claim 2, further comprising dynamically and adaptively
determining new selected parameters for automatic refransmission, wherein the base station
controller determines the new selected parameters in response to conditions of a wireless

communication link with each independent CPE.

6. The method of claim 5, wherein the parameters for automatic
retransmission are selected responsive to a number of bytes successfully sent from a sender

to areceiver.
30
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7. A method of controlling upstream retransmission in a point-to-multipoint
wireless communication link having an upstream portion and a downsiream portion,
comprising the step of:

determining an amount of bandwidth allocated in the upstream portion for
sending messages associated with automatic retransmission, wherein the amount of
bandwidth is determined by a sender of the downstream portion and is included in the

downstream portion.

8. The method of claim 7, wherein the upstream portion is for
communicating data from customer premises equipment to a base station controller, and the
downstream portion is for communicating data from the base station controller to the
customer premises equipment, whereby the base station controller is the sender of the
downstream portion that determines the amount of bandwidth allocated in the upstream

portion for sending messages associated with automatic retransmission.

9. The method of claim 8, wherein the messages are acknowledgement and

non-acknowledgement messages.

10. The method of claim 8, further comprising the step of allocating some
portion of the upstream portion as a shared resource and some portion of the upstream
portion as unshared, wherein the allocating is performed by the base station controller.

11. A method of dynamically and adaptively responding to
acknowledgement and non-acknowledgement messages in a poini~to-multipoint wireless
communication link between a base station comtrolfer and plural customer premises
equipment, the communication link having
an upstream portion for communicating data from the customer premises equipment to the
base station controller, and the downsiream portion for communicating data from the base
station controller to the customer premises equipment, the method comprising the steps of:

setting a first timeout each time the base station controller receives a non-
acknowledgement message from a selected customer premises equipment, wherein during
this first timeout duration, the base station controller discards further acknowledgement and

non-acknowledgement messages from the selected customer premises equipment; and
31
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setting a second timeout each time the base station controller receives an
invalid message from the selected CPE, wherein during the second timeout duration, the
base station controller discards all further messages received from the selected customer

premises equipment.

32
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