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ITU-R P.372-9 Curve A (City)

Curve A 3dB

GB 205MHz

1.1-2 Median values of man-made noise power (ITU-R P.372-9)
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0
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2. CD�J

2.1. KLM�NOPQ)./)RS�J

,- CN)./),- DU�TU�PQ8��KLM�NOPQ#)SFP#1&Subjective 
failure point+&ITU Rec. BT 1368-7� 6.1� Required average C/N for mobile reception+2V
W��X88��IYZ[\RS�J8E9#)]�^_�`��KLM�8E9

aQ[\NO�bc&200kbps) #d2ef8EF 5%ESR#g&Erroneous Second Ratio+8
��Ih)ij_k��=l9#�m]nL�op FEC 2qE9k���r)sp
�ptK_u&v13MB+2wDEF56�xyz{|# 99%}~8\�F%)��`
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2.2. CD��)CD��

2.2.1. ,- CN
��CD��

�2-1�CD��=l9)AWGN)./)Typical Urban6���&fd=10Hz, 20Hz, 
40Hz+�=l9)��� 5%ESR#5�=��,- CN�2CDEFIXX�)ESR
�#)>?xy@� Reed-Solomon ���U�2 MPEG-TS �sL����E)
�yEF���y�8M����� PC i�¡¢��AB£¤)¥¦���J
�§%FÏ F)Viterbi©��� Bit Error Rate�ªl9�«¬8E9CDEFI

��CD��)./)®�L^

CD®�L^#'(�¯B8��I

� 13°±�p�²�
� Mode3)³L´£ 1/4)I=4
� µ¶�·�¸|: QPSK(1/2))QPSK(2/3))16QAM(1/2)
� k�¹º»¼AWGN)Fading&TU6: 10Hz)20Hz)40Hz+
� ½��¾¼-60dBm 

2.2.2. ,- DU
��CD��

� 2-2 �CD��=l9)<¿À�Á 213. 1428MHz � ISDB-Tmm y�&13
°±�p�²�+�eE)ÂÃÄy� ISDB-Tmm y�&13 °±�p�²�+)
Ål#)MFLO y�&ÆÇÀ�Á�È 5.55MHz+2ÉÊ�À�ÁËÌÍ�Îi
°��E9ÏÐE)��� 5%ESR�ÑÒ�� DU�#5#6#72CDEFI
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CD®�L^#'(�¯B8��I

� 13°±�p�²�)1°±�p�²�
� Mode3)³L´£ 1/4)I=4
� µ¶�·�¸|&13°±�p�²�+: 16QAM(1/2)  
� µ¶�·�¸|&1°±�p�²�+: QPSK(1/2))QPSK(2/3))16QAM(1/2)
� Îi°��À�Á#8¼±0/7)±1/7)±2/7)±3/7)ÓÓÓ)±9/7
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@ú� `�û� �]� No.�

ISDB-Tmm �y@�

  3529A&üßýþ+
H114842 
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Generator ISDB-Tmm / MFLO y���ú�

� MG3700AAnritsuýþ+
6200768520 

ATT-N 75356 

ATT-D 1478283E Attenuator 

ATT-U 75357 

TS Recorder 
MPEG-TS Recorder 

MTX100A &Tektronixýþ+
B010188 

BER Counter BER Counter�  MP8931A &Anritsuýþ+ 6200583627 

Spectrum 

analyzer 
Spectrum analyzer� MS8901A &Anritsuýþ+ 6200582041 

����@� HP8648B� 3426A00804 Fading

Simulator F�S� NJZ-166D &�*�	ýþ+ ED73644 
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#1: The SFP method corresponds to the picture quality where no more than one error is visible in the 
picture for an average observation time of 20 s. 
#2: ���	
���������sp�pt8E9#)bcÍ��\å)��)�L^
�\���\²�rwD���r)SFPPQr��8�äEå\�]�^_���]L
�p±KLM��=��bcsp�pt�aQ�2ef8EFI
#3: The ESR5 criterion is fulfilled if, in a time interval of 20 seconds, there is at most one second 
with packet uncorrectable errors. 
#4: LDPC ·��=��n���®L|8�¡p�L´z{|�����L�op!"
&·�¸| 4/5�56+�A�I
#5: ESR8 PER#Ñ�»r��X8rÊ��9l�ICD��|¸�F%)��� PER-ESR
�Ñ�º»2§%9=�),- CN)./),- DU�CD��E9# 5%ESR�ÑÒ��
PER�&^L��� PER�+2§%�X88EFI
#6: AWGN�56�=��)ESR�8 Viterbi©�� BER�8�Ñ�»2�WE)Ö�CD
�ªl9# Viterbi©�� BER���TEFI
#7: XX�)ÔÕ�ß��#)ISDB-Tmmy��56# 13°±�p�²�)MFLOy��
56#ÆÇÀ�Á�È 5.55MHz�562 �I!")#ÃÄy�8E9 ISDB-Tmmy�&1
°±�p�²�+�CDEFr)CD!"� �ÔÕ�ß��# 1 °±�p��Ûß�2
13$&+11.1dB+EF�2 �Ih)×Ø�# ISDB-Tmm&13°±�p�²�+)./)MFLO
&BW=5.55MHz+��Ûß��2 �I
#8: Îi°��À�Á#)ISDB-Tmm01�56)(%°±�p���Û&�� CP2'å)
(�°±�p�(&�)*]�8&%°±�p��((�)*]��)*]�ËÌ8��I

ÂÃÄy�rMFLOy��56)ÂÃÄy�r ISDB-Tmm&13°±�p�²�+�568
<¿À�Á20Ö8E9D+��I,�9)MFLO y��ÆÇÀ�Á�È&5.55MHz+8
ISDB-Tmm y�&13 °±�p�²�+�ÆÇÀ�Á�È&5.61MHz+r-\�X8�)
��#. 0.03MHzÍ�X�AB�/�å\�&� 2-3+I
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� 2-4(a) MFLO�� 

ARIB STDB31�� 
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� 2-4(b) ISDB-Tmm�� 
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AWGN ?@1AB? ?CA@1AB2

TU6 10Hz D@1AB2 1C2@1AB2

20Hz 1@1AB2 DCA@1AB2

40Hz E@1AB? DCD@1AB2

F ESR 5GHPERIJKVitabi=>BER LMMN





OPQRS TUVW
XQEF>

CNY ZdB[

\ESR5%HLMPER]
^_`CNYZdB[ Zab[

\CN>c>BER
deY LMPER

AWGN 16QAM 1/2 9.4 8.0

4@10-4

4e-3

QPSK 2/3 5.3 4.3 4e-3

QPSK ½ 3.7 2.5 4e-3

TU6
Fading 40Hz

16QAM 1/2 14.1 12.2

6@10-4

2.5e-3

QPSK 2/3 11.8 10.0 2e-3

QPSK 1/2 8.2 6.7 2e-3

TU6
Fading 20Hz

16QAM 1/2 13.7 12.1

1@10-3

2e-3

QPSK 2/3 11.6 10.1 2e-3

QPSK 1/2 8.2 6.8 1.8e-3

TU6
Fading 10Hz

16QAM 1/2 13.7 12.5

2@10-3

4e-3

QPSK 2/3 11.7 10.4 2e-3

QPSK 1/2 8.2 7.4 9e-4

F89CNfghijk
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�� � � � � � � � � �
� TG3

����i��������	
(ISDB-TSB)�� FM�÷���������

1.�  !"½

����i��������	
(ISDB-TSB)�#$ó%�&'()Ú*�»+ï����i���

�����	
�� FM�÷���������*����,FM	
�õ(76-90 MHz)�-���.

/�012�(90-108 MHz)�������*34+,

2.� ��ó(

� FM	
+* 89.9 MHz�ïISDB-TSB�÷5* 90-108 MHz��6Ú7ï89�÷��� FM	


+�:û;<�*Ù=Þï>?��÷@A*Bß��+C��� D/U*DC+,>?��÷@AEï

S/N = 50 dB*Bß��@AÓ7ïFG(N)EïÛJIS C 6102-3 AM/FM	
�÷�H�ó(� I 3�

FM	
�÷�Ü�&'½ï3 dB�õJ" 200 Hz�� 15 kHz K�L��MN*O:7+��PQ8

�RST=7+,U�V 30 %�Ó½��÷� S/N = 40 dB" FMÚë���89&WKX�YÓ*Z

�ïU�V 30 %*U�V 100 %([�\+]^_ 75 Hz)�Ú½`!+âü�E S/N = 50 dB Óab

c9Ód�YÓ��ï>?��÷@A* S/N = 50 dB�Ù=7+,

2.1� ��ef

89�����ef*g 1�h�, +ï����»+�i*j 1�h�,

g 1� ��efg

FM�;kU�l

Gm÷5nþl
kN��k�åopq

ISDB-TSBU�l rUATT1 rUATT2

ü l 50/75 rUATT4 89�÷�

rUATT3FM�;kU�l

Gm÷5nþl
kN��k�åopq

ISDB-TSBU�l rUATT1 rUATT2

ü l 50/75 rUATT4 89�÷�

rUATT3



 2 

j 1� ð��iòs
)Úö tu/v w%

kN��k�åopq PMC VP-7723B 
FM�;kU�l PMC VP-8821 
ISDB-TSBU�l x* 3501C-022
rU ATT_1 9y*V AL-612N
rU ATT_2 æN��z{�ä RF STEP ATTENUATOR
rU ATT_3 æN��z{�ä RF STEP ATTENUATOR
rU ATT_4 l|&*} TRA-604A
ü l ~��N��ò ZFSC-2-2-N+
p1�N�1�U`l  TPX-75-4 
���òo��åopq �zN;�ò ���N� 8563E
FM�÷� �v

2.2� FM÷5

���+KX� FM÷5��»�Eïj 2�h���Ó7+,Gm÷5E 1 kHz��;k÷5Ó7ï

[�\+]^_E�75kHz(100%U�)Ó7+,�
+\+]EïFM �õK[�\+]�6»(��

+�ê»)89.9 MHz Ó7ï�÷���1å�}K�÷5��*ûEïÛJIS C 6102-3 AM/FM	
�

÷�H�ó(� I 3� FM	
�÷�Ü�&'½ï-50dBm Ó7+,

j2� FM÷5

\+] 89.9MHz

Gm÷5 1kHz

Gm�N� �;k

[�\+]^_ �75kHz (100%) 

�÷�:û;<� �50 dBm 

2.3� ISDB-TSB÷5;

����i��������	
(ISDB-TSB)��
ó%E OFDM *�»��Sï��0ñ��U�

ó%ï�0ñ�\�ï�R�ï�N�p1MN��d���
�o�NMÓ7�ï�]��o�NMQ"�

�ý��»�,j 3 Kh�R d�
�o�NM��»�ï�N��1�* 5/14 MH¡Ó7ï�� D/U = 

0dB ����:û;<��-�� S/N *T=7��
�o�NM�R�¢£*��7+,�N��1�Ó

Eï¤¥\+]KX�90 MHz��OFDM�0ñ�� K�\+]JÓ=¦7ï�N��1�5/14 MHz

ÓEï§¨�ô��©M�;ª©«1	
�\+]"ò¬»®ç�1ò�-���N��1��QÓ

d4�»�,T=��*g 2�h�,g 2RSï�
�o�NM"U¯7�� S/N°±�-7�¢"d»

YÓ"²³K½+,
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j3� ²³���
�o�NM

�N� �N�´ U�ó% µ5¯¶

2 1/16 QPSK 2/3 

2 1/8 QPSK 2/3 

2 1/4 QPSK 2/3 

3 1/16 QPSK 2/3 

3 1/8 QPSK 2/3 

3 1/4 QPSK 2/3 

2 1/8 16QAM 1/2 

3 1/8 16QAM 1/2 

;

!�

!�

$�

$�

��

��

��

��

3�

��� ��� �5� �3� ��� ��� �$� �!� �"� � "�

:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

��+�d7

�N�!��N�´"ó"3
¼½º¾�µ5¯¶�!ó$
�N�!��N�´"ó�
¼½º¾�µ5¯¶�!ó$
�N�!��N�´"ó�
¼½º¾�µ5¯¶�!ó$
�N�$��N�´"ó"3
¼½º¾�µ5¯¶�!ó$
�N�$��N�´"ó�
¼½º¾�µ5¯¶�!ó$
�N�$��N�´"ó�
¼½º¾�µ5¯¶�!ó$
�N�!��N�´"ó�
"3¼¿Õ�µ5¯¶�"ó!
�N�$��N�´"ó�
"3¼¿Õ�µ5¯¶�"ó!

;

g 2� �
�o�NM�R�´À

�
�o�NM"U¯7�� S/N °±�-7�¢"d»YÓ"²³K½+�Kï����»�

ISDB-TSB ÷5Ej 4 �Ó�SÓ7+,�N��1�Eï5/14n0.357p, 4+1/14n4.07pÁ6+1/14n6.07p,

12+1/14n12.07p MHz� 4ÂÃKT=*34+,Ä�Å���N��1�����ï\+]6Ú*g 3

�h�,
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j 4�  ISDB-TSB÷5��
�o�NM

®ç�1ò] 1, 3, 13n1®ç�1ò�õJÆ429 kHzp
�N��1� 5/14, 4+1/14, 6+1/14, 12+1/14 MHz 
�N� 3
�N�´ 1/8

�0ñ�U�
QPSK(AÇÈ), 16QAM(BÇÈ)

(13®ç�1ò�âüï�É��®ç�1ò AÇÈÊ»)

µ5¯¶
2/3(AÇÈ)Á1/2(BÇÈ)

(13®ç�1ò�âüï�É��®ç�1ò AÇÈÊ»)
Ë\p1MNñNÌ I=4

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

g 3� \+]6Ú;

90 96  102 MHz 

1seg
3seg

13seg12+1/14 MHz

4) �N��1� 12+1/14 MHz

90 96  102 MHz 

1seg
3seg

13seg12+1/14 MHz

4) �N��1� 12+1/14 MHz

FM

90 96  102 MHz 
89.9

1seg 3seg

13seg6+1/14 MHz

3) �N��1� 6+1/14 MHzFM

90 96  102 MHz 
89.9

1seg 3seg

13seg6+1/14 MHz

3) �N��1� 6+1/14 MHz

89.9

FM

90 96  102 MHz 
89.9

1seg 3seg

4+1/14 MHz

13seg

2) �N��1� 4+1/14 MHzFM

90 96  102 MHz 
89.9

1seg 3seg

4+1/14 MHz

13seg

2) �N��1� 4+1/14 MHz

FM

90 96  102 

1seg 3seg

13seg

5/14 MHz

1) �N��1� 5/14 MHzFM

90 96  102 

1seg 3seg

13seg

5/14 MHz

1) �N��1� 5/14 MHz

89.9
MHz
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2.4� FM�÷�

���ð��� FM�÷�EïÍÎ�òo©kïo©�®ïFM�zNåÏN�ïÐÑ�÷�ïSTBd�

ÒÓdMpÔ� 11|��÷�K34+,�Õ�ð�7+�÷�*j 5�h�,

j 5� ���ð�7+ FM�÷�

3.� ����

3.1 &^°±n:û;<��-�� S/N�b�p

� �÷� A*�»�ï:û;<��-�� S/N�b�*ï�� D/U*U¯ýÖ�T=7+,T=��*

g 4�h�,T=�E 13®ç�1ò�×�+*�»ï��Ø/Ù�ÙnISDB-TSB÷5pEï1®ç�1òX

+S�*û�ÚÛ¯7+, +ï�N��1�E 5/14MHz Ó7+,D Ó U *üÖ+:û;<�"6(d�

ÓïS/N"Ü¯��Ýi"X�,

g 4� �÷�:û;<�Ó S/N�b�

�

"�

!�

$�

��

��

3�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"� �

:û;<�Ñ·¸¹Ò

º
ó
»
Ñ·
¸
Ò

��+d7

Þßà!�

Þßà"�

Þßà"�

Þßà�

Þßà�

Þßà��

Þßà�"�

Þßà�"�

�÷� A

PLL

Low
-IF

DC

�zN
åN
ÏN�

I

á
æ�
p1

á
æ�
p1

Low
-IF

á
æ�
p1

á
æ�
p1

á
æ�
p1

á
æ�
p1

Low
-IF

Low
-IF

á
æ�
p1

IF

PLL�ñ
â1

PLLPLLPLLPLLPLLPLL�ñ
â1

PLL�zN�
1ç

ACACDCACDCACDCDCACAC*�

o©
�®

o©
�®

�zN
åN
ÏN�

STBÐÑSTBÍÎ
�ò

ÍÎ
�ò

o©
�®

o©
�®

MpÔ

KJHGFEDCBA�÷�

PLL

Low
-IF

DC

�zN
åN
ÏN�

I

á
æ�
p1

á
æ�
p1

Low
-IF

á
æ�
p1

á
æ�
p1

á
æ�
p1

á
æ�
p1

Low
-IF

Low
-IF

á
æ�
p1

IF

PLL�ñ
â1

PLLPLLPLLPLLPLLPLL�ñ
â1

PLL�zN�
1ç

ACACDCACDCACDCDCACAC*�

o©
�®

o©
�®

�zN
åN
ÏN�

STBÐÑSTBÍÎ
�ò

ÍÎ
�ò

o©
�®

o©
�®

MpÔ

KJHGFEDCBA�÷�
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3.2� ®ç�1ò]�R�ã»

�÷� A*�»�ï®ç�1ò]�R��� D/U�ã»*DC�+Cï:û;<�-50dBmK S/N = 

50dB������ D/U*DC�´À7+,

1®ç�1òï3®ç�1òï13®ç�1ò�×�+�����N��1��-���� D/U*g 4�h

�,d�ï�� D/UEïISDB-TSB÷5� 1®ç�1òX+S��ä*û U�-�� FM+�*û D Ó

�´*j7�»�,13®ç�1ò×�Ë"ïFM�÷���4Ó�åæ*ç!�»��Kï�ÞE 13®ç

�1ò×�Ë��� D/U*&�è!�,

g 4� ®ç�1ò]�R�ã»

�!�

�!�

�"�

�"�

��

�

�

"�

"�

!�

� �O� � "$O� "�

�N��1�ìéÕÖ×ê

�
�
Þ
ß
´
ì
é·
¸
ê

���·¸¹�ºó»à��·¸�"ëìí

���·¸¹�ºó»à��·¸�$ëìí

���·¸¹�ºó»à��·¸�"$ëìí

1®
ç
�
1
ò
X
+
S
� �÷� A

�!�

�!�

�"�

�"�

��

�

�

"�

"�

!�

� �O� � "$O� "�

�N��1�ìéÕÖ×ê

�
�
Þ
ß
´
ì
é·
¸
ê

���·¸¹�ºó»à��·¸�"ëìí

���·¸¹�ºó»à��·¸�$ëìí

���·¸¹�ºó»à��·¸�"$ëìí

1®
ç
�
1
ò
X
+
S
� �÷� A
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3.3� �N��1��-���� D/U

��÷���N��1��-���� D/U * ÓC�ïg 5�h�,�� D/U"-14dBÐîET=

K½�»d»�Kï-14dB Ó7�h7�»�,

g 5RSï�÷��R4�°±¢"�½»YÓ"¼��,ÍÎ�òo©kïo©�®E°±�ï��½"

þð�»�,STBï�zNåÏN��°±E´Àñ�(ïÐÑ�÷��°±Eòó���4+,

g 5 RSï11 |��÷���[ôQ*tSú7ï!]I 1 �*õS�ö�÷]QÓ7+��*��

D/UÓ7�j 6�h�,�N��1�" 0.357kHzÓòó�ê»\+]��»�Eï�� D/UE 17dBï

�N��1�* 4 MHz�âüE�� D/UE 10dB Ód4+,Y��� D/UE 1®ç�1òX+S���

D/UKX��Kïø� 10®ç�1òK×���Ó��ïï10®ç�1òêù��� D/UE 0 dBÓd�,

úï�÷� D ��»�ï�N��1�*ý��,ö��N��1� 15 MHz ��»�T=7+,��

D/UE-2.1dBKXSï�N��1� 12 MHz �âüÓ´À7� 1.2 dBûüý�+,

g 5� �N��1��-����Ø/Ù

j 6� �� D/U

�N��1� [MHz] 5/14 
(0.357) 

4+1/14
(4.07) 

6+1/14 
(6.07) 

12+1/14
(12.07) 

�� D/U(1®ç) [dB] 17 10 9 0 
 

[ôQ*�� D/UÓ��

�"�

�"�

��

�

�

"�

"�

!�

� � "� "�

�N��1��éÕÖ×ê

�
�
Þ
ó
ß
�é
·¸
ê

[ôQ

¿

¸



Þ

ý

Ô

þ

Ö

�

�

¾
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3.4� �� D/U����:û;<��-�� S/N

� j 5Kh7+�MpÔ��÷��-7�ïj 6Kh7+�� D/U����:û;<��-�� S/N*

h�,1®ç�1ò��� D/U"ò¬�½»n���-7��»p�÷�*ïMpÔ����7+,��7

+�÷�*j 7�h�,

��"d»Ó½�:û;<��-�� S/N*g 6�h�,:û;<�"-70dBm�� -50�Bm�\

KS/N"[�Q�dS	���,:û"6(d�ÓS/N"Ü¯���÷�"
¨��,úï�÷�G�

R� H��:û;<�"»ÓY�K�¢"X��Eï��o����;k�õ4+��KX�,

j 7� ��7+�÷�

g 6� ��"d»âü�:û;<��-�� S/N

MpÔ
ÍÎ�ò

o©k
o©�® STB �zNå

ÏN�
ÐÑ

�÷� C, D A, B, J, K E, G H, I F 
��7+�÷� D J E H F 

 

o©�®�÷�(M)

STB(G) ÐÑ�÷�(H)ÍÎ�òo©k(F)

�zNåÏN�(K)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·
¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

o©�®�÷�(M)

STB(G) ÐÑ�÷�(H)ÍÎ�òo©k(F)

�zNåÏN�(K)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·
¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò
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3.4.1� �N��1� 5/14 MHz�âü

�N��1�" 5/14MHzï�� D/U" 17dB�âü�ï:û;<��-�� S/N�R� RF���ò

�*g 7�h�,�èÓ7�ï§���åæç TV Ó FM	
��012�����KïD/U"!ý(�

��N��1���»�*�Ö�h�,:û;<�"6(d�Ó S/N "Ü¯���÷�"X�YÓ��

�"�?KX�,

g 7� �N��1�" 5/14MHzï�� D/U" 17dB�âü�:û;<��-�� S/N

o©�®�÷�(J)

STB(E) ÐÑ�÷�(F)ÍÎ�òo©k(D)

�zNåÏN�(H)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·
¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

<�è>
FM(86MHz;250W)/NTSC(ch1;1kW)

D/U=-6dB ÍÎ�òo©k(D)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

<�è>
FM(86MHz;250W)/NTSC(ch1;1kW)

D/U=-6dB ÍÎ�òo©k(D)

13®ç�1ò×�÷5

D

U
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3.4.2� �N��1� 4+1/14 MHz�âü

�N��1�" 4�1/14MHzï��D/U" 10dB�âü�ï:û;<��-�� S/N�R�RF��

�ò�*g 8�h�,

g 8� �N��1�"� 4+1/14MHzï�� D/U" 10dB�âü�:û;<��-�� S/N

13®ç�1ò×�÷5
D

U

o©�®�÷�(J)

STB(E) ÐÑ�÷�(F)ÍÎ�òo©k(D)

�zNåÏN�(H)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó
»
�Ñ
·¸
Ò

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó»
�Ñ
·¸
Ò

<�è>
FM(86MHz;250W)/NTSC(ch1;1kW)

D/U=-6dB ÍÎ�òo©k(D)

�

"�

!�

$�

��

��

3�

5�

�"�� ��� ��� �5� �3� ��� ��� �$� �!� �"�
:û;<��Ñ·¸¹Ò

º
ó»
�Ñ
·¸
Ò

<�è>
FM(86MHz;250W)/NTSC(ch1;1kW)

D/U=-6dB ÍÎ�òo©k(D)
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3.4.3� �N��1� 6+1/14 MHz�âü

�N��1�" 6�1/14MHzï�� D/U" 9dB�âü�ï:û;<��-�� S/N�R� RF ��
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3.4.4� �N��1� 12+1/14 MHz�âü
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5��  ÓC

FM	
�õ(76-90 MHz)�-���./�012�(90-108 MHz)�������*ïISDB-TSB÷

5*��+Ó7ï !� FM�÷��:û7�34+,��D/U* ÓC�j 8�h�,�N��1�"

" 4 MH¡�âü�Eï�������	
" FM	
�-7� 1 ®ç�1òX+SK 10dB »*ûK


÷���KX�ïïFM�÷�� S/N = 50 dB*Bß��YÓ"K½�,

��D/U��»�EïFM�÷��MpÔ�R4��÷°±¢"�½(ï°�ÍÎ�òo©kïo©�®

E�÷°±�ï��½"þð�»+,

 +ï:û*û"#��d4+âü�EïFM �÷����1Ô$~��NcKò%&'"þð�Y

Ó�RSï�÷°±"Ü¯��r�±"X�YÓ�¼�4+,

ý��ï()����Eï*{pò�p+�R �,Y!��Kï-��p+d�Ó./7�(»YÓ�¼

�4+,

j 8� �� D/U

Ð�

�N��1� [MHz] 5/14 
(0.357) 

4+1/14
(4.07) 

6+1/14
(6.07) 

12+1/14
(12.07) 

�� D/U(1®ç) [dB] 17 10 9 0 
�� D/U(3®ç) [dB] 12 5 4 -5 
�� D/U(13®ç) [dB] 6 -1 -2 -11 
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TG3  

VOR ILS LOC) A/G-VHF ACARS VDL(VHF ) GBAS

5 TG

( MM ) (90-108MHz) VOR ILS(LOC) GBAS

90-108MH

118MH

VOR ILS(LOC)

VOR ILS(LOC) GBAS

MM

1  

1

VOR ILS(LOC) GBAS 

108-117.95MHz 108.1-111.95MHz 108-117.95MHz 

200W 10W 150W( )

2dBi 10dBi 20dBi  

MM

MM

MM VOR

ILS(LOC) GBAS FM

FM MM

1 D/U -23dB

MM

60dB

1 VHF-Low (100MH )

8 4-1 VOR 7.8km



2

20dBi ILS(LOC) 13km GBAS 6.3 km

MM

MM

VOR MM MM

C/N 32.7dB( C/N )

VOR MM C/N

VOR MM

ILS LOC ILS LOC

VOR C/N C/N

ILS LOC

D/U 0dB MM

MM 57dB∝V/m

VOR 140m ILS LOC 245m 1

1

1
d
GPE 7

= E: G: P: d:



3

MM

MM

MM

MM MM

90-108 MH ISDB-TSB

FM

108-117.975 MHz ICAO FM 

Current protection levels for FM immunity, associated with ICAO-standard navigation systems 

operating or planned to operate in the band 108-117.975 MHz, are provided in Table 1 below.  

Table 1: Protection levels for ILS, VOR and GBAS 

Maximum Level of undesired FM signal (dBm) 

System ICAO Reference 88 MHz 102 MHz 104 MHz 106 MHz 107.9 MHz

ILS Annex 10, Volume 1,
Para 3.1.4.2  15 15 10 5 -10 

VOR Annex 10, Volume 1,
Para 3.3.8.2  15 15 10 5 -10 

(108.025 - 111.975 
MHz) 15 15    GBAS Annex 10, Volume 1,

Para 3.6.8.2.2.8.2 
(112.000 - 117.975
MHz)  15 10 5 0 

Note :   1.Annex 10 for all systems specifies linear interpolation between defined points. 
 2. The levels quoted are at the input to the receiver. 

 

MM OFDM 105 MHz Table 1

MM 7.5 dBm (Table 1 

Note 1 ) MM 2 2

ERP 50 kW MM 800 m
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2 MM

3 2 MM

108MHz MM

MM (OFDM) DRM120 DRM+ VOR ILS

ICAO information paper Digital Broadcasting Systems in the 87.5-108 MHz 

Band (Sep.2007) DRM120 DRM+

European Telecommunications Standards Institute(ETSI) FM

FM ETSI EN 302 018-1 V1.2.1 Spurious emissions

3 59dBm(794W) 108-137MHz

-16dBm

ICAO information paper Digital Broadcasting Systems in the 87.5-108 MHz Band (Sep.2007) 

DRM120 DRM+ VOR ILS DRM120 DRM+

FM 2008 6

ITU-R WP6A (Annex 17 to Document 6A/56)

MM DRM FM

ERP50kW

800m

MM



5

4.4.1.3 
Spurise emissions shall not exceed the values set out in table 4.3,shown additionally in figure 4.1 for the frequency range 9 

kHz to 1 GHz.  

3 FM ETSI EN 302 018-1 V1.2.1
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MM

ERP 50kW

4 FM

ERP 50kW

-93dBc(

1kHz)

-16

dBm

ICAO

108.1MH

MM

FM

108.1MH

MM

ERP

kHz

93dBc VHF

100kHz

73 Bc

FM

MM ERP 50kW FM

ICAO information paper DRM120 5

MM (OFDM 108MH )

0.357MHz ISDB-TSB

MM ERP 50kW 108.1MHz -93dBc

108 MHz (NTSC)

80dB

-93

93dB( 1kHz)
↓

73dB
( 100kHz)

93dB

-93

93dB( 1kHz)
↓

73dB
( 100kHz)

93dB

5 MM ( ERP 50 kW) 
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VHF3ch 15.5 Bm FM

ERP 5kW

MM

6

4 FM

ERP 5kW

-83dBc(

1kHz) ERP50kW

-16dBm

ERP50kW

108.1MH

MM

FM

108.1MH

MM

ERP

kHz 83dBc

VHF

100kHz

63 Bc FM MM

ERP 5kW FM ICAO information 

paper DRM120 7 MM ERP 5kW

108.1MHz -83dBc( 1kHz)

MM

100kHz

83dB( 1kHz)
↓

63dB
( 100kHz)

83dB

-83

83dB( 1kHz)
↓

63dB
( 100kHz)

83dB

-83

7 MM ( ERP 5kW) 
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MM ERP50kW 73dB VOR MM

8

2  

VOR MM 11km VOR

11km 11km

D/U 10

D/U 20dB

10 VOR ILS

MM OFDM OFDM

10 (

VOR ILS) 10

D/U 20dB

250m D/U 20dB

MM VOR

 

2
VOR MM

ERP 200 W (53 dBm) 50 kW (77 dBm)  

73 dB ( 100kHz )

( )

+ ( )

– ( )

( ) + ( )

+ ( ) + ( )

– ( )

( ) = 32.4 20log(d) + 20log (f) 

d (km) f (MH ) (108MH )

( ) 21kHz/100kHz 

(D/U20dB )(D/U20dB )
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MM ERP50kW 73dB VOR MM

TV 9

2

VOR TV MM 8km VOR

TV

D/U 20dB

TV 170m D/U 20dB

TV

VOR ILS GBAS

MM

(D/U20dB )(D/U20dB )

9 TV

TV
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2011 VHF-Low (90-108MH ) MM 108MH

MM

108MH MM ETSI FM

ICAO MM

OFDM FM

MM FM

108.1MH MM ERP 3

FM

3 VOR

MM m VOR

3 108.1MH MM 100kHz

ERP 50 kW 5 kW 500 W 

73 dB 63 dB 53 dB 
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