JP 2004-531932 A 2004.10.14

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
$33%2004-531932
(P2004-531932A)
W) AFEH TR16E105 148 (2004, 10.14)
(51) Int.CL." Fl F—va—F (BE)
HO4L 29/14 HO4L 13/00 315 5K025
HO4B 7/% HO4B 17/00 D 5K042
HO4B 17/00 HO4B 17/00 Y 5KO67
HO4B 7/% K
SEWR T PREBEWRE (&£ 37 B
@) HEES 1SER2002-574284 (P2002-574284) |(71) HEEA 398012616
(86) (22) HEEE FERLL45E38 158 (2002, 3. 15) J&F7 a—grfvay
85) BIAASCIRE  EARISEE9A 168 (2003. 9. 16) TAYSVE TT7A—T2—02150
(86) EEEHEES  PCT/F12002/000216 IATF— HAF5—FLF4I 4
87 EREAMBES  ¥02002/075986 (74) A 100099759
87 HEAMAB SERLL4EE9F 268 (2002, 9. 26) £EL FA B
@31 BRETRESE 20010533 (74) {RE A 100092624
(32) B H FRR13E2A 168 (2001.3. 16) #E+ WEH #—
(33) MAEIEERE T4 2T FFD (74) A 100102819
#EL BH @6
(74) {RF A 100108383
#E+ TiE BX
(74) {EB A 100082898
#E+ B Kb

B EICHE S

(64) [REIADEM] Fril - 2—F v ITARBL—F

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000

Close TCH

loop {500}

Start timer
(502}

TCH
inactivelloop
already clogsed?
{504)

Ack close
message {508)
Stop timar
{510)

IB data from
decoder (512}
IE data to
sencoder (514)
18]
IB data {o 55
(51E)

Performance
mea s
{520}




e R ey [ s R s [y |

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

OoooooogoQgogoaoQg

OoOoo0ooood
OO0Oo0ooood
OO0Oo0oo0ooogod
I A
OOoo0oood
O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

O
O
OJ
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 Ooooo O

O

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

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

O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo

O

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

(2)

O

]

|

JP

2004-531932

O
O
O
O
O
O

O

O

2004.10.

O
O
O
O

O
(]

14

O

10

20

30

40

50



e R ey [ s R s [y |

s [ e e e

Ooooooooooooood
OoDoDooooogogooooood
OO0 o0DoDoooggooooood
Ooooooooooooood
Ooooooooooooood
Ooooooooooooood

e s e e e s e

e A e e

OooooooooooooooooDoooooooDoooooooooofd

OoOooooooooooooo0 oo oDooooDooDoDooooooooodg

O 0Ooogooog

Ooooooooogoogoao
Oooooooogogogogoao
OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao
OoooooooogooQgogoao
Oooooooogoogogoao
Oooooooogogogaog
OoooooooooOooOoao
Oooooooooogoao
Ooooooooogogogogoao
Ooooooooogoogogoao
Oooooooogogogoao
OO0 oooooogogogaog
OooooooooQgogoao
OooooooooQgoao
Ooooooooogoogogoao
Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOgoao
OooooooooQgogoao
Ooooooooogoogogoao
Oooooooogogogogoao
OoDoooooogogogaog
Oooooooooogogoao
Oooooooooogoao
Ooooooooogogogogoao
Oooooooogogogogoao
OoDoooooogogogaog

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao

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
OJ
O
O
O

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

O

O Ooooo
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 0Oooo

O

)

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

O

O

JP

2004-531932

O
O

O

O
OJ
O

O

O
O
O
OJ

O

gooad

O

2004.10.

O
O
O
O

O
O
O
O

14

O

10

20

30

40

50



e R ey [ s R s [y |

e ey e e e e s e
e ey e s ) e e e e s s e B
e e s e e e s ) e e e e e e e s e e O R o

Ooooooooooooooooooooogoogodg
Oooooooo0ooooooooooooogoQgog

O Ooo0oooao
O Oooooao
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

Ooooooooooooooooooooooooao

O

OO0 o0 ooDoooo oo oDooooQgoooo

O

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

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg

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
O 0Oooo
O O0ooo
O 0Oooo

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

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

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

(4)

O
OJ
O
O
O

O
O
O
O
O

O

[

JP

2004-531932

O
O
O
O
O
O

OooooooogoQgdg
OoooooogQgdg
OOoooooggdg
OooooooogoQgadg
OooooooogQgdg
OoooooogoQgdg
OoooooogQgdg
Ooooooggdg

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

O
O
O
O
O
O

Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OooooOooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod

O

O

O

2004.10.

O
O
O
O

O
O
O
O

O
O
O
O

14

O

O

O

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 [ [ |

Oo0o0ooooUUoooDoDooUog4dUooDooogogoogoao

OO0 o0oDooo4UoooDooUog4dooDooogogogooao
Ooooooooooooooooooooooooao
Ooooooooooooooo0ooDoooogooooao

Oooooooooooooogdg
Oooooooooooooogdg
OO0 ooDooogogoooooogd
OOoooooooooooooogod
Ooooooooooooooogodg
Ooooooooooooooogdg
OOo0ooooooooooooogdg
OO0 ooDooogogoooooogd
OOo0ooooooooooooood
Ooooooooooooooogdg
Oooooooooooooogdg
OOooooooooooooogdg
OOo0oooooogoooooogd
OOo0oooooooooooooogod
Ooooooooooooooogodg
Oooooooooooooogdg
Oooooooooooooogdg
OOooooooooooooogdg
OO0 ooDoooggoooooogd
Ooooooooooooooogodg
Ooooooooooooooogdg
Oooooooooooooogdg
OOoooooooooooooogdg
OO0 oDoDooogogoogoooogd
Ooooooooooooooogod
Ooooooooooooooogdg
Ooooooooooooooogdg
Ooooooooooooooogdg
OO0 ooDooogogoooooogd
Oo0oooooooooooooogod
Ooooooooooooooogodg
Ooooooooooooooogdg
Oooooooooooooogdg
OOo0oooooogoooooogd

Oooooooooooooooooooooogoooao

Oooooooooooooo0oooooogooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo

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

Oooooooo0oooooogogQgogoao
Oooooooo0ooooooggogoao
OO0 ooDooo4ogooooooggogaog
OOoooooooooooooOgogoao

Ooooooooooooooogodg
Oo0oooooooooooooogdg
Oo0ooooooooooooogd
OO0 oooDoooggogooooooogd
Oo0ooooooooooooood
Oo0ooooooooooooogodg
Oo0ooooooooooooogodg
Oo0ooooooooooooogd
OO0 oooDooogogooooooogd
Oo0ooooooooooooood
Ooooooooooooooogodg
Oo0oooooooooooooogodg
Ooooooooooooooogdg
Oo0oooDooogooooooogd
OO0 oDooDoooggogoooooogod
Oo0oooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooooooogooooooogd
OO0 oDooDoooggogoooooogd
Oooooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0ooooooooooooogdg
OO0 oooDoooggogoooooogd
Oo0ooooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogodg
Oo0ooooooooooooogdg
OO0 oooDoooggogooooooogd

()

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

O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

JP

2004-531932

2004.10.

14

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 [ |

Ooooooooooooooogoooao
OoooDoooooooooogogogogoooao

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog

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

O0Ooo0oooo

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

O0Ooo0oooao

OO0 oDooDooog4gogooDooodogogao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogoo
Oooooooooooooogogogoao
Oooooooooooooogogoao
Oo0oooDooo4gogooDooogogoao
Oooooooooooooooogoogoao
Ooooooooooooooogogooao
Oooooooo o0 ooooogogogoo
Oooooooo4o0ooooogogoao
Oo0oooooo4oooooogogoao
Ooo0oooooooooooooogogooao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogooo
Oooooooooooooogogogoao
Oo0oooooo4oooooogogoao
OO0 Do ooogog4gogooDooogogogao
Ooooooooooooooogogooao
Ooooooooo o ooooogogogoo
Ooooooooo0ooooogogogoao
Oooooooo4oooooogogoao
OO0 oDooDooogog4gogooDooogdgogogoao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogogoo
Ooooooooo0ooooogogogoao
OooooDooooooooogogoao
OO0 oDooDooogog4gogooooogogoao
Ooooooooooooooogogogoao
Ooooooooooooooogogogoao
Ooooooooooooooogogooao
Oooooooooooooogogoao
OO0 oooDooogog4gogooooogogoao

O 0Oo0oooao

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O0Ooo0Ooooog

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

OOoo0oooao

O0Ooo0oooo

O 0Oo0oooao

(6)

O 0Oo0oo0oo0oao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

Ooooooggdg
O0o0Dooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQgdg
OooooogQgg
OO0 oooogogg
OooooooogoQgdg
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgdg
OOoooooggdg
OooooooogoQgadg
OooooooogQgdg
OoooooogoQgdg
OoooooogQgdg
Ooooooggdg

O0Ooo0oooao

OoOoo0oo0ogano

O0Oo0oo0oo0oao

JP

O0Ooo0oooao

O0Ooo0oooo

2004-531932

O0Ooo0oooao
O 0Oo0oooog
O0Oo0oo0oo0oao
O0Ooo0oooao
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

O 0Oooo
O O
O O
O O
O O

O

2004.10.

O
(]
O
O

14

O

10

20

30

40

50



O

L T e T s T e T e T e T e T e |

O

OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

uod

€]

JP 2004-531932 A 2004.10.14

12.2

10. 2

7.95

7.4

6.7

9.9

5.15

4.75

TCH/AFS

TCH/AHS

e ) e e e
e s e e e e e e e Y
e A s e ) s e e s e e e e Y B
OoooooooDooooooo0 oo ooooooooDooooooDoDoooooooooao

Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OO0 ooooogod
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod
Ooooooood

Oo0oooooogogodg
Oo0oooooogogdg

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
OO oQgogoao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO ogogooao
O 0Oo0ooOooao
O 0OooO0oooo
O 0OooQoooo
O Ooogooo
O Ooogooao

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogao
OO0 oOoooogoQgogaog
Oooo0oooQgoao
OooooooQgoao

Oooooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaog
O
O

OO0 oooooogogg
OoOoooooooOod

OJ
O

OoooooooogoOog

O
O
O
O
O
O
O
O
O

Ooo0oooooogoogog

Oo0oooooogogdg

OO0 ooooooggdg

OoOoooooooOod

OoOoooooooQodg

OoooooooogoQgodg

Oo0oooooogoQgg

OO0 oooooogogdg

Oooooogogood
OoooOoo0oobooOooOonOod

OJ
O
O

|
O

OoooooooogooQgog

Ooo0oooooogogodg
Oo0oooooogogg

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

OooDoooodgogood

[

OooooooooOodg

OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

OoooooooogooQgodg

Oo0oooooogoQgog

OO0 oooooogogdg

OooDoOooodgood

|

OoOoooooooOod

OoooooooooQodg

Ooo0oooooogoQgg

OO0 oooooogogdg

OO0 oooooogogg

OoOoooooooOod

OooooooooOodg

Ooo0oooooogoQgodg

Oo0oooooogogg

O oo oooogdg

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 [ |

Ooooooodgdg

Ooooooooo0oooooo o0 oo ooooooDoDooooDooDoDooooooooofdg

I s e e s A

OoooooooooDoooooooooao

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
OO0 o0 oooooogodg
OO0 o oooooogdg
OO0 oo ooooogdg
oo ooooooodg
oo o oooooogodg
oo o0 oooooogg
OO0 o oooooogodg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogodg
OO0 o0 oooooogdg
OO0 o oooooogodg
oo ooooooodg
oo o oooooogog
oo o0 oooooogdg
OO0 o0 oooooogodg
OO0 o oooooogodg

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

Oooooooooooooo0oooDoooogoQgogoaog
OOoooooo0oooooooooDoooogQgogoao
Oo0o0oooo4dUoooooo4ggUooDooooggogaog
OooooooooooooooooooooOgoogoao
Oooooooooooooooooooogoogoogoao
OoooooooooooooooDoooogogoQgoao
OOo0oooooo0oooooooooooDoooogoQgogoao
Oo0DoDooo40oUooooDooo4ogUoooDooooggogoaog
OoooooooooooooooooooOoogoao
Ooooooooooooooooooooogogoao
OoooooooooooooooDoooogogoQgoao
Ooooooo0Uoooooooo0oooDoooogogogoaog

Oo0Doooooogoooooogd

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
O
OJ
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

OoOoo0oooogod

(8)

OoooooooooooooooooooogooOgoao
OoooocooooooooooooooogooQgoogoao
OoooooooooooooooDoooogogoQgoao

OOo0ooooooo0ooooooooooooooogodg
OO0 ooDoooo0oooooooo4ogooooooogodg
OO0 o0oDooodoooDooog4dooooood
Ooooooooooooooooooooodg

O 0Oooo

[

|

JP

OoooooooooooooQgoao

O

OOo0oooooo0oooDooooooooooogodg
OOo0oooooooooDoooogogooooooogodg
OO0 o0DoDoooddUoooDooog4doooooogod
Oo0ooooooooooooooooooodg
Ooooooooooooooooooooogodg
OOo0ooDoooo0ooDooooooooooogodg
OOo0oooooo0ooDoooo4ogooooooogodg
OO0 oDoDooodgdoooDooog4ggoooooogod
OOo0oooooooooooooooooooodg
Ooooooooooooooooooooodg
OOo0ooooooooDooooooooooogodg
OOo0oooooo0oooDooooogooooooogodg
OO0 o0ooDooo4ogooooDooog4gogoooooogod

2004-531932

ugbooagooad

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

O
O
O
O
O

O
OJ
O
O
O
O

O d

O

2004.10.

gooad

[ |
[ |
[ |
O d

O
O
O
O

14

O d

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

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

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oDooooogogogoao
Ooooooooogooao
OoooooooQgooao
oo ooooooQgooao
OO0 oooooogooao
OO0 ooooooggogogoao
Oo0oooooooOgoOooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao

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
Oooooooodg
Ooooooogod
OOoooooogod

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao

Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao
OoooooogoQgooao
OoooooogogQgooao
Oo0Doooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

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

(9

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

2004-531932

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

2004.10.

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 [ |

Ooo0oooogQgoo
OooooogQgoao
OoooogQgogao
Oooo0ooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoao
Oo0oooogQgoo
Oooooggogao
Oooo0ooogoo
Ooo0ooooogooQgoo
OoooooogogQgoo
Oo0oooogQgoo
Ooooooggoao
OooOoo0ooooogogoo
Ooo0ooooogoQgoao
OoooooogoQgoo
OoooooogogQgoao
Oooooggoao
Oo0oooogoQgogao
OoooooogoQgoao
Ooo0oooogooQgoo
Oo0oooogogQgoao
OooooogQgoao
Oo0ooogogogao
OooooooQgoao
Ooo0oooogoogoo
Ooo0oooogogQgoo
Oo0oooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao

Ooooooooooooaog
OO0 ooDooogog4gogooooaog
OO0 oDoDoog4ogooooaog
OOo0oooooooooooao
Ooooooooooooao
OoDooooooooooaog
OO0 ooooogogooooaog
OO0 oDoDoog4ogooooaog
OOo0oooooooOoooooao
Ooooooooooooao
OoDooooooooooaong
OoDooooogogooooaog
OO0 ooDoogog4ogooooaog
OOo0oooooooOoooooa.o
Oo0ooooooooooano
Oooooooogooooaog
Oooooooogooooaog
OO0 ooDooogog4ogooooaog
OO0 OooDoogog4gogooooaog
Oo0ooooooOoooooao
Ooooooooooooano
Oooooooogooooaog
OO0 ooooogog4gogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooOoooooao
Ooooooooooooaog
OoDoDoooooooooaog
Ooooooogogogooooaog
OO0 oDoDoogog4gogooooaog
OOo0ooooooogoooooao
Ooooooooooooano
Ooooooooooooaog

Ooooooooooooood
Oooooooogooooood
OO0 oDoDooogogooooood

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

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

(10)

2004-531932

Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

2004.10.

Oooooooogogooao
OO0 ooooooggogoao

14

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 [ [ |

OO0o0oooo0o40dUoooDooUoUdUoooDoDooUUoUUoooDoooggogoao

OO0 oooDooogog4gogooDooogogogao
Ooooooooooooooogogogoao
Ooooooooo o ooooogogooo

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

Oooooooo0ooooooo0ooDoooooooooogogooao

Oooooooo0oooooooo0 oo oooooooDooogogooao

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo

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

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0oood
OOoo0ooood
OOoo0ooood
O0Oo0oooodg
O0Oo0Oo0oo0ooad
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OO0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood
O0Ooo0Oo0oood
OOoo0o0oood
OOoo0ooood

OO0 oo ooooooooooog

Ooooooooooooood
OO0 oDoDooogooooood
OOo0oooooooooooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooooooooodg
OO0 oDoDooogogogooooodg
OOo0oo0oooooooooood
Oooooooooooooodg
OooDooooooooooodg
OooDoooooooooood
OO0 ooooogogogooooodg
OOo0oo0ooooooooooood
Oooooooooooooodg
OooDooooooooooodg
Ooooooooooooood
OO0 ooooogogogooooodg
OO0 o0DoDooogogoooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooooooooodg
Ooooooooooooood
OO0 oDoDooogooooood
OOo0oooooooooooood
Oooooooooooooodg
OooDooooooooooodg
Oooooooogoooooood
OO0 oDoDooogogogoooood
OOo0oooooooooooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooooooooodg
OO0 ooDooogogooooood

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

(11)

OoooooogoQgdg

Oo0oooogQgdg

OoooooogoQgg

Ooooooggg

OoOoooogoood

|

OooooooQgdg

Oo0oooogoQgdg

OooooogQgog

2004-531932

Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

Oooooogogdg

2004.10.

OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg

O Ooo0oooo
O O0Oo0gooao

14

Ooooooggdg

10

20

30

40

50



(12) JP 2004-531932 A 2004.10.14

ooooooobooooogod

I [ |
O Ooogogog
s Y
Iy |
I [y |
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 [ [
I [
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [

gooobooboboobonb

oooooooooooooooooooobooooooooboDboOobooooooooao

OooooooogogQgogooQo

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

ooogdgd

oooao

TCHL—T %
L% (500

24X —%
18 (502)

TCHRX7 ¥ 7« TTHWL
/I—TMRF T
BALTL 57 (504)

_closeA wH—IT
AckZE&$ (508)

close
Ayt—o
2 i)

(506) R 1

ToHEY M E
ELTHEL (516)
5SS~ (518)

y
RN HERERIE
QLL—— pea

Fig. 5




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

ugbooobooodoboado

WO 02/075986 Al

(13)

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

(19) World Intell I Property Or
Tnternational Bureau

(43) International Publication Date
26 September 2002 (26.09.2002)

PCT

(10) International Publication Number

WO 02/075986 Al

(51) International Patent Classification”:
1104Q 7/34

HO04B 17/00,

{21) International Application Number:  PCT/FI02/00216

{22) International Filing Date: 15 March 2002 (15.03.2002)

(25) Filing Language: English

(26) Publication Language: English

{30) Priority Data:
20010533 16 March 2001 (16.03.2001)  FT

(71) Applicant (for ali designated Siates except t/S): NOKIA
CORPORATION [FUTT]: Keilalahdentie 4, TIN-02150
Espoo (FI).

(72) Inventor; and
(75) Taventor/Applicant (for US onlyj: LEMIEUX, Berthier

(74

(31

34)

[CA/FI); Kallioportinkatu 5 D 21, FIN-33720 Tumpere
(FI).

Agent: KOLSTER OY AB; Iso Roobertinkatu 23, P.O.
Box 148, FIN-00121 Ilclsinki (FT).

Designated States (national): AE, AG, AL, AM, AT, AT
(utility modely, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, CZ (uility medel), DL, DL
(utility model), DK, DK (utility model), DM, D7, 1IC, 1311,
EE (utility modeD), ES. FI, FI (utility model), GB, GD, GE,
GII, GM, IIR, IIU, ID, IL, IN, IS, JP, KE. KG, KP. KR,
KZ, LG, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PI, RO, RU,
S, SIE, SG, SL SK., SK (utility model), SL. T, TM, TN,
TR, TT. TZ. UA, UG, US, UZ, VN, YU, ZA, 7M, 7W.

Designated States (regional}: ARIPO patent (GH, GM,
KE, 1.8, MW, M7, 8D, SL, S7, T7, UG, 7M, 7W),

[Continued on next page]

{54) Title: ' TING LOOPS FOR CHANNLIL CODECS

(57) Abstract: A method for measuring the performance of decoding in a telecom-

munication sy

TCH
inactivelloop
already closed?

‘Ack close
Ignora message {508)
close

message

(506)

18 data from
decoder (512)
18 data to
ncoder (514)

Speech zeroed
(518}

1B data to 55
(518)

Performance
measuroment
(520)

tem comprising a decoder and a testing apparatus [or supplying lest
data 10 the decoder. A test data comprising channel coded speech parameters and
an inband data ficld in a frame format is generated in the testing apparatus and
transmitred to the decoder for decoding. The decoder extracts at least a part of the
inband data field from the decoded test data and transmits at least the part of the
inband data feld back to the testing apparatus. The performance of decoding is
measured by comparing the transmitied inband data ficld and the received inband
data ficld in the test apparatus.

JP 2004-531932 A 2004.10.14



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

WO 02/075986

(14)

AL N0 0O

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1), I'M),
Liuropean patent (Al, BL, CH, CY, DL, DK, L , I'R,
GB, GR, 1L, T LU, MC, NL, PT SEL T

(BE, B, CF. CG, CT, CM, GA, GN, GQ, GW, MT., MR,
NE, SN, TD, TG).

Declarations under Rule 4.17;
as to applicant's entitlemeni to apply for and be granted
a patent (Rule 4.17(ii)} for the following designations AE,
AG, AL, AM, AT, AU, A7, BA, BR, BG, RR, BY, BZ, CA,
CH, CN, CO, CR, CU. C7, DE, DK, DM. D7, EC.
FI, GB. GD. GE, GH, GM. HR. HU. ID. IL,

4, 7M, 71, ARTPO patent (GIT. GM, KF, IS,
MW, 47, SD, SL, SZ, TZ. UG, 7M. ZW), Eurasian patent

(AM, AZ, BY, KG, KZ, MD, RU, 1), TM), Buropean patent
(AT} BE, Cit, CY, DE, DK, ES, ¥I, FR, GB, GR, IE, IT; LU,
MC. Ni, P1. SE TR). OAPI patem (BF, BJ. CK. CG, CI,
CM. GA. GN, GQ. GW. MT.. MR, NE, SN. TD. TG}

as to the applicant’s entitlement to claim the priority of the
earlier application (Rute 4.17(iii}} for all designations

Published:

—  with international search report
before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations" appearing ai the begin-
ning of cach regular issue of the PCT Gazete,

JP 2004-531932 A 2004.10.14



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

(15)

‘WO 02/075986 PCT/FI02/00216

20

25

30

35

Testing loops for channel codecs

The invention relates to a method for measuring the petformance of
decoding in a telecommunication system.

In wireless digital telecommunication, the analog speech informa-
tion has to be encoded into digital form and then secured by channel coding
before transmission to ensure adequate voice quality, when receiving the sig-
nal. For example, in traditional GSM speech coding, speech codecs have had
a fixed rate. There has been two full-rate speech codecs and one half-rate
speech codec in use in the GSM system. The full-rate speech codecs have the
output bit rate of either 13 or 12,2 kbit/s, whereas the half-rate speech codec
delivers the output bit rate of 5,6 kbit/s. These output bits representing the en-
coded speech parameters are fed into the channel coder. The channel coding
is the set of functions responsible for adding redundancy to the information
sequence. The coding is usually performed on a fixed number of input bits.
The output bit rate of the channel coder is adjusted to 22,8 kbit/s in full-rate
traffic channel or, respectively, to 11,4 kbit/s in half-rate traffic channel.

Thus, all traditional GSM codecs operate with fixed partitioning be-
tween speech and channel coding bit rates, regardless of the quality of the
channel. These bit rates never change unless a fraffic channel change takes
place, which furthermore is a siow process. Consequently, this rather inflexible
approach in view of desirable speech quality, on one hand, and system capac-
ity optimisation, on the other hand have led to the development of the AMR
codec (Adaptive Multi-Rate).

AMR codec adapts the partitioning between speech and channel
coding bit rates according to the quality of the channel, in order to deliver the
best possible overall speech quality. The AMR speech coder consists of the
multi-rate speech coder, a source controlled rate scheme including a voice ac-
tivity detector and a comfort noise generation system, and an error conceal-
ment mechanism to combat the effects of transmission errors and lost pack-
ets. The multi-rate speech coder is a single integrated speech codec with eight
source rates from 4.75 kbit/s to 12.2 kbit/s, and a low rate background noise
encoding mede.

There are several performance criteria set for the codecs used, for
instance, in the GSM system, which performance can be measured by e.g. the
frame erasure ratio (FER), bit error ratio (BER) or the residual bit error ratio
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(RBER) of the received data on any traffic channel TCH. Furthermore, to en-
able to automate the measurement of the performance, there has been devel-
oped a set of testing loops. A set of predefined testing loops are implemented
into the mobile station connected to a system simulator. The system simulator
activates a specific test loop and starts to supply either random or predefined
test data into the codec. The mobile station loops back to the system simulator
the data obtained after performing channel decoding. The system simulator is
then able to compare the looped back data to the sent data. This way, the per-
formance of the channel decoder part of the codec, for example, can be
measured in regard to several criteria.

The problem involved with the arrangement described above is that
these testing loops are designed to be particularly suitable for the previous
GSM codecs. The AMR codec, however, includes features which are not in-
volved in the previous codecs and, therefore, all the features of the AMR co-
dec cannot be tested by using the known testing loops.

Brief description of the invention

The object of the invention is thus to provide an improved method
and an apparatus implementing the method to avoid at least some of the
above problems. The objects of the invention are achieved by a method and
an apparatus, which are characterized in what is said in the independent
claims. The preferred embodiments of the invention are disclosed in the de-
pendent claims.

The invention is based on the idea that when the performance of
decoding is determined in a telecommunication system, which comprises a
decoder and a testing apparatus for supplying test data to the decoder, the
measurement is started by generating a test data in the testing apparatus,
which test data comprises speech parameters and an inband data field, which
are channel encoded in a frame format, preferably speech frame format, which
is then transmitted to the decoder for decoding. The decoder exiracts at least
a part of the inband data field from the decoded test data and transmits at
least the part of the inband data field back to the testing apparatus, whereby
no speech parameters oe any other data is transmitted. Then the performance
of decoding is determined by comparing the transmitted inband data field and
the received inband data field in the test apparatus.

An advantage of the method and the apparatus according to the in-
vention is that the performance of the inband decoder can also be measured.
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Another advantage of the invention is that because only inband data is looped
back from the decoder, implementation problems relating to different uplink
and downlink speech codec bit rates are reduced. A further advantage of the
invention is that the existing testing apparatus can be utilised with only minor
modifications.

Brief description of the drawings

In the following, the invention will be described in greater detail in
connection with preferred embodiments and with reference to the attached
drawings in which

Figure 1 shows a radio system which uses the method of the inven-
tion; .

Figure 2 shows the general structure of the channel encoding chain
in the encoder;

Figure 3 illustrates the formation of TCH/AFS frames for different
codec modes;

Figure 4 illustrates the formation of TCH/AHS frames for different
codec modes;

Figure 5 shows a flow chart illustrating the new testing method ac-
cording to invention; and

Figure 6 shows a block chart illustrating the testing apparatus im-
plementing the method according fo invention.

Detailed description of the invention

The invention will be described in the following more in detail, using
the GSM system as a preferred platform for the embodiments of the invention.
The invention is, however, not limited to the GSM system only, but it can be
utilised in any corresponding system where the implementation of test loops
counters similar problems. Therefore, the invention can be applied, for exam-
ple, to the WCDMA (Wideband Code Division Multiple Access) systems,
wherein the AMR (Adaptive Multi-rate) codec is also supported.

Figure 1 shows an example of a wireless radio system, some parts
of which utilising the method of the invention. The presented cellular radio sys-
tem comprises a base station controller 120, base transceiver stations 110
and a set of subscriber terminals 100, 101. The base transceiver stations 110
and subscriber terminals act as fransceivers in the cellular radio system. The
subscriber terminals establish a connection to each other by means of signals
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propagated through the base transceiver station 110. A subscriber terminal
100 can be a mobile phone, for instance. The radio system presented in Fig-
ure 1 can for instance be a GSM system and the TDMA multiple access
method, for instance, can be used in the radio system.

In the GSM system, there are several logical channels, which are
transported on the grid of the physical channels. Each logical channel per-
forms a specific task. Logical channels can be divided into 2 categories: the
traffic channels (TCHs) and the control channels (CCHs). GSM speech traffic
channels are TCH/FS (Full Rate Speech Channel), TCH/HS (Hal-Rate
Speech Channel), TCH/EFS (EFR Speech Channel), TCH/AFS (AMR Speech
on FR Channel) and TCH/AHS (AMR Speech on HR Channel). Furthermore,
there are several control channels defined in GSM, most of them being used
to set-up a call and for synchronization. However, SACCH (Slow Associated
Control Channel), FACCH (Fast Associated Control Channel) and RATSCCH
(Robust AMR Traffic Synchronized Control Channel) channels are involved
while an AMR call is active. Both SACCH and FACCH are used for transmis-
sion of signalling data during a connection, but there is one SACCH time slot
allocated in every 26" TDMA frame, whereas FACCH channel is used only if
necessary. Aiso RATSCCH, which is used for modifying the AMR configura-
tions on the radio interface during a connection, is used only if necessary.
When FACCH or RATSCCH are needed, they are allocated the necessary
time slots by "stealing” them from TCH speech frames.

In traditional GSM speech coding, speech codecs have had a fixed
rate. There has been three speech codecs in use in the GSM system: the full-
rate (FR) speech codec, based on RPE-LTP method (Regular Pulse Excited -
Long Term Prediction), the half-rate (HR) speech codec, based on
CELP/VCELP method (Codebook Excited Linear Prediction) and the en-
hanced full-rate (EFR) speech codec, based on ACELP method (Algebraic
Codebook Excited Linear Prediction). Speech codecs deliver speech parame-
ters to channel codec every 20 ms. Since the active call logical channel map-
ping last 120ms, it contains 6 speech frames. Both in the full-rate fraffic chan-
nel (TCH/FS) and in the full-rate traffic channel using enhanced coding
(TCH/EFS), a new speech frame is sent every 4" burst containing TCH infor-
mation. For every 20 ms speech frame, the full-rate speech codec FR delivers
260 bits and the enhanced full-rate speech codec EFR delivers 244 bits repre-
senting encoded speech parameters, resulting in the output bit rate of 13 kbit/s
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and 12,2 kbit/s, respectively. In the half rate traffic channel (TCH/HS), a new
speech frame is sent every 2™ burst containing TCH information. For every 20
ms speech frame, the half-rate speech codec HR delivers 112 bits represent-
ing encoded speech parameters, resulting in the output bit rate of 5,6 kbit/s.

These ouiput bits representing the encoded speech parameters are
fed into the channel coder. The channel coding is the set of functions respon-
sible for adding redundancy to the information sequence. The coding is usually
performed on a fixed number of input bits. Higher coding gains are achieved
by increasing the complexity of the coding. However transmission delay and
limited hardware resources limits the complexity that can be used in real time
environment.

In the following, a reference is made to Figure 2, which illustrates
the channel encoding chain in the encoder. The channel encoding of speech
parameters consist of several blocks. Bit reordering (200) is performed to the
bits of the speech parameters according to subjective importance, dividing the
bits into categories 1A, 1B and 2. For the most important bits, i.e. class 1A
bits, a CRC (Cyclic Redundancy Check, 202) is computed. The CRC tech-
nique transmit few additional bits that can be used by the receiver to detect er-
rors in the fransmitted frame. Class 1B bits are not protected by CRC. Both
class 1A and 1b bits are protected by convolutional encoding (204), which is a
method to add redundancy to the bits transmitted in the channel. The convolu-
tional encoder produce more output bits than input inputs. The way redun-
dancy is added allows the receiver to perform a maximum likelihood algorithm
on the convolutionally encoded bits in order to allow the correction of signal er-
rors introduced during transmission. The number of bits that can be sent in the
channel is limited. Puncturing (206) is a method to reduce the number of bits
sent on the channe! by deleting bits from the convolutionally encoded data.
The decoder knows which bits are punctured and adds placeholders for those.
In FR channel, 456 bits per 20 ms can be sent, resulting in the gross rate of
22,8 kbit/s in full-rate fraffic channel. Respectively, in HR channel, 228 bits per
20 ms can be sent, resulting in the gross rate of 11,4 kbit/s, which is exactly
half the gross rate of that used in full-rate traffic channel.

As described above, all previous GSM codecs operate with fixed
partitioning between speech and channel coding bit rates, regardless of the
quality of the channel. These bit rates never change unless a fraffic channel
change (from FR to HR or vice versa) takes place, which besides is a slow
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process requiring layer 3 (L3) signalling. This fixed partitioning does not use
the fact that the protection provided by channel coding is highly dependant on
the channel conditions. When channel conditions are good, a lower channel
coding bit rate could be used, allowing an higher bit rate for speech codec.
Therefore, allowing a dynamic partitioning betwsen speech and channel cod-
ing bit rate would increase the overall speech quality. The development of this
idea led to the standardization of the AMR codec.

AMR codec adapts the error protection level to the radio channel
and traffic conditions so that it always aims to select the optimum channel and
codec mode (speech and channel bit rates) to achieve the best overall speech
quality. The AMR codec operates in either the GSM FR or HR channel and it
also provides the user with speech quality comparable to wireline for the half-
rate channel in good channei conditions.

The AMR speech coder consists of the multi-rate speech coder, a
source controlled rate scheme including a voice activity detector and a comfort
noise generation system, and an error concealment mechanism to combat the
effects of transmission errors and lost packets. The muiti-rate speech coder is
a single integrated speech codec with eight source rates from 4.75 kbit/s to
12.2 kbit/s, and a low rate background noise encoding mode. The speech co-
der is capable of switching its bit-rate every 20 ms speech frame upon com-
mand.

The AMR codec contains eight speech codecs with bit-rates of
12.2,10.2, 7.95, 7.4, 6.7, 5.9, 5.15 and 4.75 kbit/s. All the speech codecs are
defined for the full-rate channel, while the six lowest ones are defined for the
half-rate channel, as shown in the following table.

122 | 102 | 795| 74 | 67 | 59 | 515 | 475
TCH/AFS X X X X X X X X
TCH/AHS X X X X X X]|

A mobile station must implement all the codec modes. However, the
network can support any combination of them. For AMR, codec mode selec-
tion is done from a set of codec modes (ACS, Active Codec Set), which set
may include 1 - 4 AMR codec modes. This set can be reconfigured at call se-
tup phase, in handover situation or by RATSCCH signalling. Each codec mode
provides a different level of error protection through a different distribution be-
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tween speech and channel coding. All the speech codec modes are allowed to
change without the intervention of L3 signalling, enabling fast transition be-
tween mode, when channel conditions are varying.

Figure 3 illustrates the formation of TCH/AFS frames for different
codec modes. Using for example the 12.2 kbit/s case, the frame is built start-
ing from the 244 bits output by the speech codec. The speech frame bits are
reordered and divided into class 1A (81 bits) and 1B (163 bits). For the protec-
tion of the 81 class 1A bits a 6 bit CRC is computed. 4 tail bits are added to
the block of 250 bits, which tail bits are used for termination of the channel
coder. % rate convolutional encoding is performed over the block of 254 bits
(244 + 6 + 4), resulting in a block of 508 bits. The block of 508 bits is then
punctured, thus reducing the number of bits to 448 bits. Finally, 8 bits contain-
ing inband data are added. The final block of data is 456 bits long.

As shown in Figure 3, all the TCH/AFS channel encoded frames
have the same length (456 bits) even though the number of bits in the input
(the speech parameters) differs from mode to mode. The different number of
input bits are encoded to exactly 456 output bits by altering the convolutional
coding rate and the puncturing rate for each mode. 456 bits sent per every 20
ms, resulting in the gross rate of 22,8 kbit/s, make use of all the bits available
from the full-rate traffic channel of the GSM system.

Respectively, Figure 4 demonstrates the formation of TCH/AHS
frames for the six different codec modes. The principle of frame building is
similar to the case of TCH/AFS frames, with a few exceptions. In bit reorder-
ing, the bits are divided into class 1A, 1B and 2 bits, while in TCH/AFS frames
only classes 1A and 1B are used. These class 2 bits are not convolutionally
encoded. Furthermore, only 4 inband data bits are added to the convolution-
ally coded frame. In all TCH/AHS codec modes, the channel encoded frames
are 228 bits long. 228 bits sent per 20 ms, resulting in the gross rate of 11,4
kbit/s, fulfills the requirements of the GSM system for the half-rate traffic chan-
nel.

As described eatlier, there is 8 speech codec modes defined for the
AMR and the AMR codec can be used on both existing FR and HR channels.
Therefore, there are 14 different codec modes defined (8 for TCH/AFS chan-
nel, 6 for TCH/AHS channel) for the AMR.

The link adaptation process bears responsibility for measuring the
channel quality. Depending on the quality and possible network constraints
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(e.g., network load), mode adaptation selects the optimal speech and channel
codecs. The mobile station (MS) and the base transceiver station (BTS) both
perform channel quality estimation for their own receive path. Based on the
channel quality measurements, the BTS sends fo MS a Codec Mode Com-
mand (CMC, the mode to be used by MS in uplink) and the MS sends to BTS
a Codec Mode Request (CMR, the mode requested to be used in downlink).
This signalling is sent inband, along with the speech data. The codec mode in
the uplink may be different from the one used in downlink, but the channel
mode (full-rate or haif-rate) must be the same. The inband signalling has been
designed to allow fast adaptation to rapid channel variations.

The network controls the uplink and downlink codec modes and
channel modes. The mobile station must obey the Codec Mode Command
from the network, while the network may use any complementing information
to determine downlink and uplink codecs mode.

In GSM system, for instance, channel coding algorithms are thor-
oughly specified. Instead of specifying the channel decoder algorithm, per-
formance criteria are defined and have to be met by the MS. There are several
performance criteria set for the channel codecs used in the GSM system,
which performance can be measured by e.g. the frame erasure ratio (FER),
the bit error ratio (BER) or the residual bit error ratio (RBER) of the received
data on any traffic channel TCH. For the GSM system, the criteria is defined
more precisely, for example, in the document "3GPP TS 05.05 V8.7.1, Digital
cellular telecommunications system (Phase 2+); Radio transmission and re-
ception”. To facilitate the development and implementation of the channel co-
decs and to measure the performance of the receiver, a specific apparatus
called system simulator (SS) has been defined, which can be used, for exam-
ple, for type approval purposes. There has been developed a set of testing
loops for measuring the performance of the channel decoder. A predefined
testing loop is activated in a mobile station connected to the system simulator
and the performance is measured in regard to several criteria. For the GSM
system, these testing loops are defined more precisely in the document "GSM
04.14 ETSI TS 101 293 Vv8.1.0, Digital cellular telecommunications system
(Phase 2+); Individual equipment type requirements and interworking; Special
conformance testing function”.

These testing loops are designed to be particularly suitable for the
previous GSM codecs. The AMR codec, however, includes features which are

JP 2004-531932 A 2004.10.14



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

(23)

‘WO 02/075986 PCT/FI02/00216

20

25

30

35

not involved in the previous codecs and, therefore, all the features of the AMR
codec cannot be tested by using the known testing loops. The present inven-
tion solves at least some of the problems involved in the AMR testing.

A problem is related to determining the performance of inband sig-
nalling decoding. As described above in Figures 3 and 4, the AMR encoded
traffic channel frame always includes some control bits transmitted along with
the speech bits. These bits are called inband signalling bits. The purpose of
these bits is to enable the codec mode change without any further signalling
frame. Because there is at maximum four modes in a modeset, only two bits
are needed to code the inband information. To help the decoding in difficult
channel condition, these two bits are mapped to longer bit pattern: 8 bits on
TCH/AFS and 4 bits on TCH/AHS.

The information transmitted inband depends on the direction. In
downlink direction (from BTS to MS), two different information are time multi-
plexed in two consecutive speech frames. In the first frame, a mode command
MC is transmitted from the BTS to the MS, whereby the BTS commands the
mode the MS must use in uplink. In the second frame, a mode indication Ml is
transmitted from the BTS to the MS, whereby the BTS informs the MS of the
mode it uses in downlink. Also in uplink direction (from MS to BTS), two differ-
ent information are time multiplexed in two consecutive speech frames. In the
first frame, a mode request MR is transmitted from the MS to the BTS,
whereby the MS requests the BTS to use a certain mode in downlink. In the
second frame, a mode indication Ml is transmitted from the MS to the BTS,
whereby the MS informs the BTS of the mode it uses in uplink. The informa-
tion transmitted inband is always time multiplexed, i.e. every other frame con-
tains current mode, and every other frame contains commanded/requested
mode.

When a 20 ms frame has been received by the MS, it is processed
by the channel decoder. The output of the channel codec is the channel de-
coded speech parameters along with the information that was transmitted in-
band. If that information was a mode command (MC), the MS will modify the
speech mode it uses in uplink according to the command, since MS must al-
ways obey to commanded mode (MC) from the BTS. This used uplink mode
will be signalled to the BTS via the uplink mode indication transmitted inband.

Since the former traffic channel frames of the fixed rate channel co-
decs do not include any inband data, there are no existing testing methods to
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measure the performance of the inband decoder in all situations. If the inband
decoder performance is tried to be measured with current test loops and tes-
ting equipment (system simulator 8S), the MS would follow received mode
command (MC) and change its uplink mode indication (Ml) accordingly. It is
then possible for the tester SS to compare the received Ml against the previ-
ously sent MC. If both are similar, the inband decoder can be considered to
have worked correctly. If they are different, it informs that MS did not decode
correctly the MC coming from BTS. From these observations, the SS can cal-
culate the performance of the inband decoder.

A problem arises when trying to assess the performance of the M|
inband decoder. Downlink Mi does not have direct influence on any uplink in-
band signalled information. As already seen, the uplink Ml is directly influ-
enced by the downlink MC. Of the two time multiplexed inband information,
remains the mode request (MR). The mode request is generated by the mobile
station link adaptation algorithm and is not directly modified by the downlink
M. Because of that, the SS cannot calculate the performance of the Ml inband
decoder.

From an incorrect decoding of downlink M follows an incorrect de-
coding of speech parameters, the CRC check failing and the frame is then de~
clared as bad. If the former testing loop is activated, the erroneously decoded
speech parameters are looped back to the tester SS. It would be possible for
SS to compare sent speech parameters to the looped back speech parame-
ters to determine the performance of the Ml inband decoder. However, the
channel encoding of the inband bits is much stronger than the channel encod-
ing of the speech parameters, therefore the decoding of speech parameters is
more likely to fail than the decoding of inband parameters. Consequently, the
measured performance would be the one of the decoder of speech parame-
ters, not the one of the inband decoder.

A new internal test loop has been developed to overcome this prob-
lem. In the new test loop the link adaptation algorithm is bypassed and re-
placed by a function that loops back the received inband data. This is done re-
gardless of the inband signalling phase. This leads to two possible situations:
the received MC can be transmitted in uplink as MI, and the received Mi is
then looped back as MR. In the other possible situation the received MC can
be transmitted in uplink as MR and received Ml is looped back as MI. Since
the aim of the loop is to calculate inband decoding performance, the speech
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parameters transmitted by the SS are not looped back from the MS, but they
are encoded as zeros. Advantageously, this reduces implementation problems
related to different uplink and downlink speech codec bit-rates. Only the in-
band signalling pattern, i.e. only inband bits, no speech parameters, is sent
back to the SS and the performance of the inband decoder can advanta-
geously be measured. From the received inband signalling pattern the frame
error rate for the inband channel (TCH/AxS-INB FERY), for example, can be de-
termined.

The method according to the new testing loop is illustrated with a
reference to the flow chart in Figure 5. To establish a transparent testing loop
for TCH frames, a TCH must be active between the SS and the MS. The TCH
may be AMR speech over full-rate channel or half-rate channel of any rate
specified in the GSM system. The testing loop is activated in an MS by trans-
mitting an appropriate command message to the MS, which command can be,
for example, a CLOSE_TCH_LOOP_CMD message according to the GSM
system. The SS orders the MS fo close its TCH loop by transmitting a
CLOSE_TCH_LOOP_CMD message (500}, specifying the TCH to be looped
and that decoded inband signalling information are to be looped back by the
MS. The SS then starts timer TT01 (502), which sets a time limit for the MS to
response. If no TCH is active, or any test loop is already closed (504), the MS
shall ignore any CLOSE_TCH_LOCP_CMD message (5086). If a TCH is active,
the MS shall close its TCH loop for the TCH specified and send back to the SS
a CLOSE_TCH_LOOP_ACK (508). Upon reception of that message the SS
stops timer TT01 (510).

After the MS has closed its TCH loop, every inband sighal decision
shall be taken from the output of the channel decoder (512) and input to the
channel encoder (514). Transmitted speech parameters are not looped by set-
ting the input frame to the channel encoder to zero's (516). The inband signal
decisions input to the channel encoder are transmitted on the same TCH up-
link to the S8 (518). This is advantageously done regardless of the link adap-
tation, whereby the decoded inband information is directly looped back to the
SS. The 88 measures the performance of the inband decoder from the re-
ceived inband signalling pattern (520), for example, by determining the frame
error rate for the inband channel (TCH/AxS-INB FER).

The content of the CLOSE_TCH_LOOP_CMD message is defined
more precisely in the above-mentioned document GSM 04.14. This message
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is only sent in the direction SS to MS. The CLOSE_TCH_LOOP_CMD mes-
sage comprises four information elements: a protocol discriminator field and a
skip indicator field, both having length of four bits and being defined more pre-
cisely in the document "GSM 04.07, v.7.3.0, sect. 11.1.1 and 11.1.2", a mes-
sage type field having length of eight bits all defined as zeros and a sub-
channel field having also length of eight bits. From the sub-channei field bits
five bits have a specific meaning in defining the message content and they are
called X, Y, Z, A and B bits, Three bits are spare bits set to zero.

The activation of the testing loop according to the invention can be
implemented by means of the CLOSE_TCH_LOOP_CMD message, if one of
the spare bits is advantageously also allocated a specific meaning in defining
the message content. This new bit can be called, for example, a C bit. Then
defining the C bit having value one, a new message content can be defined by
a particular bit combination. For example, the following bit combination could
be defined: A=1, B=0 and C=1, meaning that if the looped TCH is a TCH/AXS,
then decoded inband signalling information is to be looped back. The value of
X bit indicates whether there is only one full-rate channel active or which one
of the possibly available sub-channels is used. The values of Y and Z bits can
be discarded.

According to a second embodiment of the invention, the test se-
quence of the inband data modes, which the SS will use, is delivered to the
MS. The delivery can take place either before the activation of the test loop or
during the test set-up. The SS activates the test loop in the MS, for example
by sending the CLOSE_TCH_LOOP_CMD message, and starts fo transmit
said test sequence. In the MS, there is implemented a counter, which will be
incremented every time when the decoded inband data does not correspond
with the expected result. When the test sequence is completely looped, the
value of the counter can be either checked from the MS or it can be transmit-
ted to the 88, from which value the performance of the inband decoder can be
derived.

According to a third embodiment of the invention, the link adaptati-
on algorithm is remained in active state and the MS follows the mode com-
mands MC sent by the $S. Then only the mode indications M| according to the
commanded moede MC are transmitted back to the SS. The speech parame-
ters transmitted by the SS are not looped back from the MS, but they are en-
coded as zeros. The SS compares the received mode indication Ml to the sent

JP 2004-531932 A 2004.10.14
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mode command MC and if they correspond, the mode command MC decoding
can advantageously be measured. However, because only every second
frame will be tested the SS, the performance of mode indication MI decoding
must be measured by a separate test loop.

The block chart of Figure 6 illustrates an apparatus which can be
applied in testing configuration according to the invention. The system simula-
tor 600 comprises a generator 602 for generating random/constant speech pa-
rameter patterns, which are then input to a channel encoder 604 for encoding.
The channel encoded speech frames are then supplied to a transmitting
means 606 for transmitting further via a channel simulator 608 to the mobile
station 610. The mobile station 610 comprises a receiving means 612 for re-
ceiving the transmission, from which the channel encoded speech frames are
input to the channel decoder 614. The moabile station 610 comprises means
616 for implementing test loops and for executing a specific test loop accord-
ing to the instructions given by the system simulator 600. The test loop to be
used can be defined, for example, by the CLOSE_TCH_LOOP_CMD mes-
sage, as described above. The output of the test loop is supplied to the chan-
nel encoder 618 for encoding. The channel encoded data is then supplied to a
transmitting means 620 for transmitting further to the system simulator 600.
The system simulator 600 also comprises a receiving means 622 for receiving
the transmission, from which the channel encoded data is input to the channel
decoder 624. The system simulator 600 comprises comparing means 626 for
comparing the received data to the sent pattern and as a result of said com-
parison, the performance of the decoding can be measured.

For a man skilied in the art it is obvious that in the course of techni-
cal progress, the basic idea of the invention can be carried out in numerous
ways. Thus, the invention and its embodiments are not limited by the previous
examples but they may vary within the scope of the appended claims.

JP 2004-531932 A 2004.10.14
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Claims

1. A method for determining the performance of deceding in a tele-
communication system comprising a decoder and a testing apparatus for sup-
plying test data to the decoder, the method comprising steps of

generating test data comprising channel coded parameters and in-
band data,

transmitting the test data from the testing apparatus to the decoder
for dscoding, characterized by

extracting at least a part of the inband data from the decoded test
data,

transmitting at least the part of the inband data back to the testing
apparatus, and

determining the performance of decoding by comparing the trans-
mitted inband data and the received inband data in the test apparatus.

2. A method according to claim1,characterized by

bypassing a link adaptation process of the decoder prior to transmit-
ting at least the part of the inband data back to the testing apparatus.

3. A method according to claim1or2,characterized by

activating a traffic channel of the telecommunication system before
transmitting the test data, and

transmitting the test data from the testing apparatus to the decoder
in the downlink traffic channel and from the decoder to the testing apparatus in
the uplink traffic channel.

4. A method according to claim 3, characterized by

transmitting the inband data back to the testing apparatus in the first
available uplink traffic channel time frame.

5. A method according to any one of claims 2 -4, characteri-
zed by

transmitting, prior to transmitting the test data, a message from the
testing apparatus to activate a test loop in the decoder, which test loop is im-
plemented in functional connection with the decoder and

acknowledging said message from the decoder to the testing appa-
ratus, in response to the traffic channel being activated.

6. A method according to claim 5, characterized by

the message is a bit combination of CLOSE_TCH_LOOP_CMD
message according to the GSM system.

JP 2004-531932 A 2004.10.14
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7. A method according to any preceding claim,characterized
in that

the channel coded parameters are speech parameters.

8. A method according to any preceding claim,characterized
by

determining the performance of channel decoding of mode indica-
tion (M) inband data field in AMR full-rate or half-rate speech channel.

9. A testing apparatus for determining the performance of a de-
coder, which testing apparatus is arranged to be functionally connected to the
decoder, the testing apparatus comprising

a composing means for composing test data comprising channel
coded parameters and inband data,

a transmitter for transmitting the test data to the decoder for decod-
ing, characterized by further comprising

a receiver for receiving at least part of the inband data, and

a comparator for determining the performance of decoding by com-
paring the transmitted inband data and the received inband data.

10. A testing apparatus according to claim 9, characterized
in that the testing apparatus is arranged to

activate a traffic channel towards the decoder before transmitting
the test data,

transmit the test data to the decoder in the downlink traffic channel,
and

receive the test data from the decoder in the uplink traffic channel.

11. A testing apparatus according to claim 10, characterized
in that the testing apparatus is arranged to

transmit, prior to transmitting the test data, a message to the de-
coder to activate a test loop in the decoder, which test loop is implemented in
functional connection with the decoder and

receive an acknowledgement of said message from the decoder, in
response to the traffic channel being activated.

12. A mobile station, comprising

a receiver for receiving test data comprising channel coded parame-
ters and inband data from a testing apparatus,

a decoder for decoding the test data, characterized by fur-
ther comprising

2004-531932 A 2004.10.14
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extracting means for extracting at least part of the inband data from
the decoded test data, and

a transmitter for transmitting at least a part of the inband data back
to the testing apparatus.

5 13. A mobile station according to claim 12, characterized in

that
the inband data is arranged to be transmitted back to the testing
apparatus in the first available uplink traffic channel time frame.

JP 2004-531932 A 2004.10.14
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