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2.1
(] MLC(Manual Level Control)
(] MGC(Manual Gain Control)
( 2 2.3)
AGC(Auto Gain Control) MGC(Manual
Gain Control) ( 2 22,
2.3)
2.2. OFDM
(OFDM) 2
2.1.1(4)
ISDB-T Mode 3
1
13
64QAM
78 "
1/8
=1
( CATV JCTEA STD-010-OFDM 3.5 )
! (OFDM)
3/4 C/N
7/8 7/8
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2.3. 64QAM

2.1.1(4)

(64QAM)

64QAM

MPEG2-TS

204,188

=12 M=17

31.644 Mbps

13 %

5.274 MHz

6MHz

PRBS(2%% - 1)

(

CATV

JCTEA STD-010-QAM 3.5
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C/N

3.1.

3.1.1.

(OFDM)

)

(CIN

(64QAM)

23GHz

C/IN

)

(CIN

26dB)

24dB 64QAM

(OFDM

C/IN

C/IN
C/IN

(MER)

(BER)

C/N

3.1.2.

B e e e e

+H/E+HFC

OFDM
B4QAM
OFDM

|||||||

23GHz

23GHz

|||||||||||

B FTTH+

Y
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3.1.3.

CIN CIN
( 2 21.1(P6) )
(CIN A B
CIN
CIN
31 CIN
CIN ' CIN
OFDM 64QAM OFDM | 64QAM
1 34 dB -
2 45 dB 45 dB A 32.9dB | 39.5dB
5 5 1+2+43
3 HFC 41 dB 41 dB
4 27 dB 29 dB ® | 27.0dB | 29.0dB
5 FTTH 32 dB 32 dB B
29.5dB | 29.5dB
6 33 dB 33dB 5+6
. 24dB 3 | 26dB * 24.0dB | 26.0 dB
142+3+4+5+6
! (CIN ) CATV
JCTEA-STD-018-1.0
2 (HFC CIN C/N 51dB
74 CATV 23GHz
( 1) 20
° ()
(OFDM) CIN
4 ()
(64QAM) CIN
5
4= 7+ 2+ 5+  6)( )
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3.1.4.

(1) (OFDM )
1 OFDM OFDM 1 CIN  32.9dB
A
2 TV CIN
(204,188) BER MER
3 B 60dBuV/ch B C/IN 295dB
FTTH
4 A B CIN
CIN ( A 32.9dB B
29.5dB)
5 a UHF
72.3dBpV/ch -1.0dBm/ch
6 CIN 24dB(
CIN ) b
7 TV
CIN (204,188)
BER MER
8 CIN
CIN
9 OFDM OFDM 8 A 1
10 TV
CIN (204,188)
BER MER
2) (64QAM )
1 64QAM 64QAM 1 CIN
39.5dB A
2 TV CIN
(204,188) BER MER
3 B 60dBuV/ch B C/IN  29.5dB
FTTH
4 A B CIN
CIN ( A 39.5dB B
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29.5dB)

5 a 72.3dBuV/ch
-1.0dBm/ch
6 C/N 26dB(
C/IN ) c
7 TV
C/N (204,188)
BER MER
8 C/N
CIN
9 64QAM OFDM OFDM
64QAM OFDM 8 A 1
10 TV
C/N (204,188)
BER MER
3.1.5.
CH OFDM 64QAM
UHF 23GHz
1120 | 512MHz 518MHz | 23402MHz 23408MHz | OFDM OFDM
2121 | 518MHz 524MHz | 23408MHz 23414MHz | OFDM OFDM
3|22 | 524MHz 530MHz | 23414MHz 23420MHz | OFDM 64QAM
4 | 23 | 530MHz 536MHz | 23420MHz 23426MHz | OFDM 64QAM
5124 | 536MHz 542MHz | 23426MHz 23432MHz | OFDM 64QAM
6 | 25 | 542MHz 548MHz | 23432MHz 23438MHz | OFDM 64QAM
7 | 26 | 548MHz 554MHz | 23438MHz 23444MHz | OFDM OFDM
8 | 27 | 554MHz 560MHz | 23444MHz 23450MHz | OFDM OFDM
3.1.6. TV OFDM C/N
SPAN RBW VBW
539.142857 | 5.6MHz 10MHz 30kHz 300kHz Sample 30
MHz
N | 539.142857 | 5.6MHz 10MHz 30kHz 300kHz Sample 30
MHz

CATV

JCTEA-STD-010-OFDM 4.6
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3.1.7. TV 64QAM C/N
SPAN RBW VBW
539MHz | 5.274MHz | 10MHz | 100kHz 1MHz Sample 30
N 539MHz | 5.274MHz | 10MHz | 100kHz 1MHz Sample 30
( CATV JCTEA STD-010-QAM 4.5 )
3.1.8. TV OFDM BER
BER
539.142857MHz PRBS PRBS+SYNC 60 °
( CATV JCTEA-STD-010-OFDM 4.7 )
° 60 OFDM BER 1><107°
3.1.9. TV 64QAM BER
BER
539MHz PRBS PRBS+SYNC 60 °©
( CATV JCTEA-STD-010-QAM 4.6 )
660 64QAM BER 1><10°
3.1.10. TV OFDM MER
539.142857MHz 100 All Layer Conventional

( CATV JCTEA-STD-010-OFDM 4.11 )
3.1.11. TV 64QAM MER

539MHz 100 -
( CATV JCTEA-STD-010-QAM 4.9 )
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3.1.12.

(1) (OFDM)
A)
( ) OFDM CIN 24dB (CIN )
3-2 OFDM 24dB (
C/IN  [dB] CIN
A B [dB]
32.9 - 29.5 24.0
33.5 26.7 29.5 24.3
CIN CIN
I - PP e
C/Ng, =-10log,,|10° * 7 +10* * /+100 *
C/Na A C/N [dB]
C/Ng B C/N [dB]
C/Nw C/IN  [dB]
C/NRy C/IN  [dB]
CIN
[733.5dB] (729.5(15} (726.7dBj
C/Ng, =-10log,[10* * /+10° * /+10° * /[=24.3dB
CIN
CIN
CIN
CIN
() %t o)
C/N,, =-10log,|10° * /-10" * /_10* *
CIN
(OFDM) C/N
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C/N,, = -10log,, 10[724'1%dBj —10(732'1%(’Bj —10(729'1%dBj — 26.3dB

( ) OFDM CIN 24.0dB
CIN 26.3dB
3-3 OFDM CIN 24.0dB (
C/IN  [dB] CIN
A B [dB]
32.9 26.3 29.5 24.0
B)
CIN 24dB
3-4 CIN 24dB (OFDM 1ch)
OFDM 1
[dBuV] 76.8 62.6 77.3
C/IN  [dB] 33.9 26.1 24.3
BER 1.7x10”
MER [dB] 32.2 24.6 23.2
35 CIN 24dB (OFDM 8ch)
OFDM 8
[dBuV] 76.7 62.2 77.3
C/IN  [dB] 33.8 25.8 24.1
BER 1.2x10°8 3.4x107
MER [dB] 32.2 24.3 23.0
OFDM 1
BER 1.7%<10"
OFDM 8 BER MER
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3-1 ( ) (OFDM 1

3-2 ( ) (OFDM 8

OFDM C/N

OFDM 1 8
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(2)

(64QAM)

A)
( ) 64QAM C/N 26dB
3-6 640QAM C/N 26dB (
C/IN  [dB] CIN
A B [dB]
39.5 - 29.5 26.0
39.6 29.2 29.6 26.2
C/N C/N
(5], 150 )
C/Ng, =-10log,| 10" * /+10* * /4100
C/Na A CIN [dB]
C/Ng B C/IN [dB]
C/Nw C/IN  [dB]
C/Nry C/IN  [dB]
C/N
(}9.6113) [729.6dBj [729.2dBj
C/Nszlologm(lO 4100 4100 }=26.2dB
C/N C/N
C/N
C/Npgy C/Np C/Ng
_ (5] ol 0t) g5
C/N,, =-10log,,| 10 10 10
C/N
(64QAM) CIN
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[726.0dBj [}9.5113] [729.5dB]
C/N,, =-10log,,| 10" * /-10* ' /-10° " /|=29.0dB
( ) 64QAM CIN 26.0dB
CIN 29.0dB
3-7 64QAM CIN 26.0dB ( )
C/N  [dB] CIN
A B [dB]
39.5 29.0 29.5 26.0
B)
CIN 26dB
3-8 CIN 26dB (64QAM 1ch)
64QAM 1
[dBuV] 82.3 64.5 76.9
C/IN  [dB] 39.9 29.0 26.2
BER 1.5><10® 6.2><10® 1.1><10"°
MER [dB] 34.5 25.9 23.4
3-9 CIN 26dB (64QAM 8ch)
64QAM 8
[dBuV] 82.1 64.3 76.8
C/IN  [dB] 39.5 28.9 26.2
BER 7.5%107° 9.6><10® 1.3%<10°
MER [dB] 34.4 25.8 23.3
64QAM 1 BER
1.1=<10°
OFDM 8 64QAM BER
MER 1

27




3-3 ( ) (64QAM 1

34 ( ) (64QAM 8

( ) 64QAM CIN

64QAM 1 8

( (OFDM )
HFC FTTH )
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C/IN OFDM 26.3dB 64QAM

29.0dB
CATV CATV
(OFDM) 26.3dB
(64QAM) 29.0dB
CIN
C/IN (OFDM 24dB 64QAM 26dB )
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4.1.

4.1.1.

(OFDM 64QAM)

(NTSC-VSB-AM)

C/IN

24dB

(OFDM

C/IN

C/IN

26dB)

64QAM

4.1.2.

g

g

OFDM
OFDM

e

|||||||

23GHz

23GHz

|||||||||||

B FTTH+

N L L o eemeee v
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4.1.3.

1 B 81.5dBuV/ch B
C/N 41.5dB FTTH NTSC-VSB-AM
( CATV
JCTEA STD-018-1.0 )
4-1 FTTH
FTTH
C/N  [dB] 44.0 45.0 415
2 B C/N
C/N
3 (CW)
C/N 45dB
c
4 16
80.8dBuV/ch 6.5dBm/ch
5 OFDM OFDM 5 64QAM 64QAM
3 70.8dBuV/ch
-3.5dBm/ch
6 OFDM C/N 24dB
a UHF
7 (CwW) OFDM
8 TV OFDM
C/N (204,188)
BER MER
9 B OFDM 1 TV
C/N
C/N
10 64QAM C/N 26dB
a UHF
11 (CW) 64QAM
12 64QAM C/N
(204,188) BER MER
13 B 64QAM 1 TV
C/N
C/N
14 19ch 28ch TV
NTSC
15 OFDM 64QAM NTSC
16 130
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17 NTSC
CIN
18 (OFDM 64QAM ) ( NTSC
-1dB a UHF
19 16 17 NTSC CIN
20 1dB -15dB
4.1.4.
CH OFDM
UHF 23GHz
1 |14 | 476MHz 482MHz | 23366MHz 23372MHz | CW NTSC-VSB-AM
2 |15 | 482MHz 488MHz | 23372MHz 23378MHz | CW NTSC-VSB-AM
3 |16 | 488MHz 494MHz | 23378MHz 23384MHz | CW NTSC-VSB-AM
4 |17 | 494MHz 500MHz | 23384MHz 23390MHz | CW NTSC-VSB-AM
5 |18 |500MHz 506MHz | 23390MHz 23396MHz | CW NTSC-VSB-AM
6 |19 |506MHz 512MHz | 23396MHz 23402MHz | OV NTSC-VSB-AM
(NTSC) NTSC
7 |20 |512MHz 518MHz | 23402MHz 23408MHz | OFDM
8 |21 |518MHz 524MHz | 23408MHz 23414MHz | OFDM
9 |22 |524MHz 530MHz | 23414MHz 23420MHz | OFDM
10 |23 | 530MHz 536MHz | 23420MHz 23426MHz | 64QAM
11 |24 | 536MHz 542MHz | 23426MHz 23432MHz | 64QAM
12 |25 | 542MHz 548MHz | 23432MHz 23438MHz | 64QAM
13 |26 | 548MHz 554MHz | 23438MHz 23444MHz | OFDM
14 |27 | 554MHz 560MHz | 23444MHz 23450MHz | OFDM
15 |28 | 560MHz 566MHz | 23450MHz 23456MHz | O NTSC-VSB-AM
(NTSC) NTSC
16 |29 | 566MHz 572MHz | 23456MHz 23462MHz | CW NTSC-VSB-AM
17 |30 | 572MHz 578MHz | 23462MHz 23468MHz | CW NTSC-VSB-AM
18 |31 | 578MHz 584MHz | 23468MHz 23474MHz | CW NTSC-VSB-AM
19 |32 | 584MHz 590MHz | 23474MHz 23480MHz | CW NTSC-VSB-AM
20 [33 | 590MHz 596MHz | 23480MHz 23486MHz | CW NTSC-VSB-AM
21 |34 |596MHz 602MHz | 23486MHz 23492MHz | CW NTSC-VSB-AM
22 (35 |602MHz 608MHz | 23492MHz 23498MHz | CW NTSC-VSB-AM
23 [36 | 608MHz 614MHz | 23498MHz 23504MHz | CW NTSC-VSB-AM
24 |37 | 614MHz 620MHz | 23504MHz 23510MHz | CW NTSC-VSB-AM
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4.1.5. TV OFDM C/N
SPAN RBW VBW
527.142857 | 5.6MHz | 10MHz | 30kHz | 300kHz Sample 30
MHz
N | 527.142857 | 5.6MHz | 10MHz | 30kHz | 300kHz Sample 30
MHz
( CATV JCTEA-STD-010-OFDM 4.6 )
4.1.6. TV 64QAM C/N
SPAN RBW VBW
533MHz | 5.274MHz | 10MHz | 100kHz | 1MHz Sample 30
N | 533MHz |5.274MHz | 10MHz | 100kHz | 1MHz Sample 30
( CATV JCTEA STD-010-QAM 4.5 )
4.1.7. TV NTSC C/N
SPAN RBW VBW
509.25MHz - 10MHz | 30kHz | 300kHz Peak -
N | 509.25MHz | 4MHz 10MHz | 30kHz | 300kHz Sample 30
( CATV JCTEA-STD-010-OFDM 4.6 )
4.1.8. TV OFDM BER
BER
527.142857MHz PRBS PRBS+SYNC 60
( CATV JCTEA-STD-010-OFDM 4.7 )
' 60 OFDM BER 1><107°
4.1.9. TV 64QAM BER
BER
533MHz PRBS PRBS+SYNC 60 2
( CATV JCTEA STD-010-QAM 4.6 )
260 64QAM BER 1><107°
4.1.10. TV OFDM MER
527.142857MHz 100 All Layer Conventional

( CATV

JCTEA-STD-010-OFDM 4.11
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4.1.11. TV 64QAM MER

533MHz 100

( CATV JCTEA STD-010-QAM 4.9 )
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4.1.12.

-11dB

4-2

35

OFDM CIN 24dB
-13dB 64QAM CIN 26dB
CIN
OFDM 64QAM
-13 -11
[dB]
OFDM CIN 24dB (-13dB)
4-3 OFDM ( -13dB)
[dB] -13
[dBuV] 71.3 68.2 75.6
C/IN  [dB] 45.6 28.0 24.5
BER 1.5x1077 1.7x10°
MER [dB] 40.5 28.2 23.9
( ) BER  1.7x10°
64QAM CIN 26dB (-11dB)
4-4 64QAM ( -11dB)
[dB] 11
[dBuV] 72.6 69.5 76.6
C/IN  [dB] 46.2 29.3 26.0
BER 1.4x107 1.9x107 8.4x10®
MER [dB] 36.5 26.1 23.0
( ) BER  8.4x10°



CIN CIN
° 1 CIN
° C/IN
CIN
4-5 OFDM CIN
C/IN  [dB]
[dB]
1 CIN - 45.7 42.0
OFDM 1 CIN 13 31.8 26.9
CIN 13 28.1 27.0
4-6 64QAM CIN
C/IN  [dB]
[dB]
1 CIN - 455 41.6
64QAM 1 CIN 11 334 29.3
CIN 11 29.3 28.8
1 CIN
CIN OFDM -14dB 64QAM -12dB
CIN
C/IN
CIN CIN
1 OFDM 3.7dB 64QAM 4.1dB
CIN ( =45dB
=41.5dB) OFDM CIN
OFDM CIN

C/Ngepy =C/ N, + Dif +Y

C/Norpm OFDM
C/Nam

C/N
C/IN

[dB]
[dB](

)
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Dif [dB]
Y (OFDM=5.6MHz =4MHz)

-13dB OFDM
CIN ( )
C/Ngppy = 45dB —13dB —1.50B = 30.5dB
B OFDM CIN )
C/ Nz, =41.50B-13dB —1.5dB = 27.0dB
OFDM C/N

CINy _CINg

C/NRX ——10'0910[10( 10 j+10( 10 JJ

C/Ng B C/N [dB]
C/Nrx C/IN  [dB]
C/Nw CIN  [dB]

305dB _27.0dB

C/Ng, =10|og10[1o( 10 ]+1o( 10 )J:25.4d5

CIN OFDM CIN
25.4dB CIN
(24dB ) 1.4dB
4-7 OFDM CIN
CIN  [dB]
CIN
[dB] i [dB]
CIN 28.1 27.0 24.5
CIN 13
OFDM CIN 30.5 27.0 25.4
( )
CIN  24dB CIN 1.4dB

~30.5dB-1.4dB _27dB-1.4dB

C/N,, =-10log,, 10( 10 j+1o( ) =24.0dB
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C/N 24dB OFDM

-13dB 1.4dB
CIN (
64QAM

64QAM CIN
C/Ngoam = C/ Ny, +Dif +Y
C/Nesgam 64QAM CIN  [dB]
C/Nam C/IN  [dB]( )
Dif [dB]
Y (64QAM=5.274MHz =4MHz)

-11dB
CIN ( )

C/Ngyonm = 450B —11dB —1.2dB = 32.80B
B OFDM CIN )
C/Ngyouy = 41.50B —11dB —1.2dB = 29.3dB

64QAM CIN

CINy CINg

C/NRX ——10'0910[10( 10 j+10( 10 JJ

C/Ng B C/N [dB]
C/Nrx C/IN  [dB]
C/Nw CIN  [dB]

32.8dB 29.3dB

C/Npg, =10|og10[1o( 10 J+1o( 10 jJ=27.7c|3

CIN
64QAM CIN  27.7dB
CIN (26dB )
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=45dB

64QAM

1.7dB

-11dB

=41.5dB)
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4-8 64QAM CIN
C/N  [dB]
C/N
B
[dB] [dB]
C/N 29.3 28.8 26.0
C/N 1
64QAM C/N 32.8 29.3 27.7
( )
C/N 26dB C/IN 1.7dB
[732.8dB—1.7dB) (729.3dB—1.7dB]
C/Ng, =-10log,,| 10 10 +10 10 = 26.0dB
C/N 26dB 64QAM
-11dB 1.7dB -12.7dB
OFDM -14.4dB 64QAM -12.7dB
C/N C/N
CIN ( )
C/N  [dB]
C/N
B
[dB] [dB]
OFDM C/N -14.4 29.1 256 24.0
64QAM C/N -12.7 31.1 27.6 26.0
C/N (OFDM
24dB 64QAM 26dB )
OFDM -14.4dB 64QAM -12.7dB
(OFDM) -14.4dB
(64QAM) -12.7dB
C/IN
C/N (OFDM 24dB 64QAM 26dB)




C/N

150
4-10
19ch 28ch
CIN CIN
[dBaV] [dB] [dBaV] [dB]
0dB 3 815 | 88.6 | 36.7 | 357 3 81.3 | 88.3 | 36.5 | 354
1dB 3 81.4 | 885 | 37.6 | 36.3 3 81.3 | 88.4 | 375 | 36.2
2dB 3 80.8 | 88.6 | 37.9 | 37.0 3 80.8 | 88.6 | 37.9 | 37.0
3dB 3 81.4 | 886 | 38.8 | 37.3 3 81.6 | 88.7 | 39.0 | 374
4dB 3 81.5 | 885 | 39.7 | 37.6 3 81.8 | 88.9 | 40.0 | 38.0
5dB 3 81.6 | 88.6 | 39.9 | 37.9 3 81.2 | 88.4 | 395 | 37.7
6dB 3 81.2 | 88.6 | 39.5 | 38.0 3 80.9 | 88.3 | 39.2 | 37.7
7dB 3 81.6 | 88.7 | 40.7 | 38.3 3 81.5 | 88.6 | 40.6 | 38.2
8dB 3 81.6 | 88.7 | 40.4 | 38.3 3 81.7 | 88.7 | 405 | 38.3
9dB 3 81.7 | 885 | 40.8 | 38.3 3 81.8 | 88.6 | 40.9 | 384
10dB 3 81.5 | 88.6 | 40.8 | 38.3 3 81.8 | 88.9 | 41.1 | 38.6
11dB 3 81.7 | 88.6 | 40.8 | 38.3 3 81.9 | 88.8 | 41.0 | 385
12dB 3 816 | 886 | 41.2 | 384 3 815 | 885 | 41.1 | 38.3
13dB 3 81.2 | 887 | 411 | 385 3 80.9 | 88.4 | 40.8 | 38.2
14dB 3 81.8 | 887 | 41.2 | 38.6 3 82.0 | 889 | 414 | 388
15dB 3 81.8 | 887 | 41.2 | 385 3 81.9 | 887 | 413 | 385
-15dB
-5
-10dB
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4-1 ( = -10dB)
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23GHz MOT-23632
23GHz COR-23634
TV ) R3466
E4448A
(
E8257D
NBT9109
OFDM () 8940A
UHF () MN61B
() TSG-125
OFDM () FH-SP-M4203B
OFDM () FH-SP-M4201A
64QAM () FH-TM-M1101A
TV () FH-MD-T1127A
TV () FH-SP-T1024A
() LF 986
Weinschel, inc 9012-9
Weinschel, inc 9012-70
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6-1
OFDM Orthogonal Frequency Division Multiplexing
1

QPSK,16QAM 64QAM

QAM Quadrature Amplitude Modulation
16

64 256 QAM

RS (204,188)
(Gl) | Guard Interval
OFDM 1 ( ) (
)
( )
(RS)
RS ( )
RS
C/N Carrier to Noise ratio
BER Bit Error Rate
MER Modulation Error Ratio
QAM
( )

Equivalent Noise Degradation
(END) BER ( RS

1x10™) CIN BER CIN

Constellation

( 16QAM 4
64QAM 6 256QAM 8 )
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PRBS Pesudo Random Binary Sequence
2 ( 2721
) OFDM BER
CTB Composite Triple Beat
3
3
CTB
CSO Composite Second Order
2
2
CTB CSO
( CATV JCTEA STD-010-OFDM 2.6 )
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