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�49cãÍ 0.2D+�§Ú̀ ñ¯]°î 34.5MHz/ä7ðFòf��®9A4�ÙÚ31.9MBaud7ðFé

��î�§Ú����D+EF��®9A4��s�7�§ÙÚ31.9MBaud /y7�Fé×9D�49c

ãÍ� 0.1z0.25 7��ÉÊ�Úòf��®

9A4��
 2DÝ7úFé 

 

 

 

 

��{âÕÖ���²�³�|}(«d�	
Ú�49cãÍ~0.1) 

IO

IS

MP

MK

MI

MM

MN

MT

MR

MQ

IQ IO IS MP MK MI MM MN
�«¬¡���­®¯°±²³

´
z
µ
¶
·
­®
=
¸³

OD6¹�4��¡¢�PUKP:�

OD6¹�4��¡¢�PUKT:

OD6¹�4��¡¢�PUIP:�

OD6¹�4��¡¢�PUIT:

�

� 3 +,-.�+/034 

 2 ��567%89:+0;5.�	�
<= 

�49 
cãÍ 

òf��®9A4� 
[MBaud] 

0.1 33.6 
0.15 32.7 
0.2 31.9 

0.25 31.1 
 

(a) BPSK (b) 
/2��� BPSK (») QPSK 

(d) 8PSK (e) 16APSK (a) 32APSK 
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1. BPSKÕÖ�²�³´µ�Õ�DÏ�§ 

¦ó�ÈÙÚ×�ÚTMCC ²��	gD BPSK ÕÖî��,ü§�FéÝ�Úx²��	gÕÖ���

Þ7Ï7�§F BPSKîfg��7ð�§�FéBPSKÕÖÙ²�³���D+�§Ú50%�oÍÈ��¾

�6�F�7çèÚ���º��FÏ&'�	
D+�§gh³�°����ÉÊÚQPSKN 8PSKD�k

`ñ¯]°îl 3%�f�Fé��î�§Ú̀ ñ¯]°��aÛD2�§ BPSKî��®9A4��te�

Fx��7ðFé �Ú�/2�ã� BPSKÈÙ�«"D��¾�6��wð��úÚ̄ ]°Ù QPSKN 8PSK

D�k`ñ¯]°îl 1.5%�Å�F�7çèÚ��®9A4�Ù 8PSKN QPSKD,�§te,üFéû

�ÈÚBPSKÕÖ��/2�ã� BPSKDÕ��F�7����Fé 

 

2. APSK²�³´µ�����teDÏ�§ 

� APSK �²�³´µÙÚ���F LDPC ���3g��7�D+�§ò3ðº�7ðF,������é

16APSK+,- 32APSK�²�³´µ�ô 1�
 1+,-

ô 2�
 2D��é 

 

 

 

 

 

 
� 1  16APSK��#>?@ 

 1  16APSK�ABC 
��
Í ���� 

1/3 3.09 
2/5 2.97 
1/2 3.93 
3/5 2.87 
2/3 2.92 
3/4 2.97 
4/5 2.73 
5/6 2.67 
7/8 2.76 

9/10 2.69 
 

 

 
� 2  32APSK��#>?@ 

 2  32APSK�ABC 
��
Í ����1 ����2 

1/3 3.09 6.53 
2/5 2.97 7.17 
1/2 3.93 8.03 
3/5 2.87 5.61 
2/3 2.92 5.68 
3/4 2.97 5.57 
4/5 2.73 5.05 
5/6 2.67 4.80 
7/8 2.76 4.82 

9/10 2.69 4.66 

 

�� DVB-S2D+�§ÙÚAPSK �²�³´µ�Ú�g�F��
Í�túÚû�7���� C/Nî
«d"ð��
�ÕÖîð,ü�7�DòÅ7ðF,�D���§�Fé 

���� 1-5 
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TMCCg�¥������	�� 

 

á�&'Omn9o	��D+EFTMCC²���¥����7�§ÙÚä��DÏ�§ÙÚx²�g

LDPC(1/2)���
�§fg�F(ô1�õ)éLDPC���O4n7�§ÚNULLO4n(18705��Úc49

��)ÚTMCCO4n(94225��)ÚBCH�z�P(1925��)Ú+,-NULLO4n(113305��Úc49�

�)D2�Ú��
Í1/2�LDPC�z�P(220665��)�¬I�ÚNULLO4n��=��F��TMCC�

�®97�§�	�Fé¹²EÈÙÚNULLO4nr�DÏ�§Ù«d"D0î�	,ü�ÉÊ���®9

�����ÁÚ��
Í1/2�LDPC��Q����é 

��
�FO4n�TµDÏ�§ÙÚ�	��î��ðF,�34ðTµ�G$È��
����é 

ô 2D TMCC��
��� C/N25���¥Íº����éô 2DÙ×y���
Í�ñ�F�/2�ã�

BPSK ��
Í 1/3�º�Fà(§��éô 2 ,¥ÚTMCC ��
����� C/N Ù-4.4dBÚ�/2�ã�

BPSK ��
Í 1/3��� C/NÙ-4dBÈ
¥Ú���î�����
Í 1/3,¥F��î»¼�§�F�

7î�çFé 

 

 

KU¼½KK

KU¼½KP

KU¼½PS

KU¼½PO

KU¼½PQ

KU¼½PR

KU¼½PT

KU¼½PN

KU¼½PM

KU¼½PI

KU¼½PK

½TUI ½TUK ½T ½NUS ½NUO ½NUQ ½NUR ½NUT ½NUN ½NUM ½NUI ½NUK ½N ½MUS

<L¾�­²;³

;
¼
¿


LI���;D6¹�À�F5®<<�4E/FGKLIÀ�F:


LI���;D6¹�E/FG�KLM

 

Data 9422 bit Parity� 22066 bit

Parity� 22066 bit 

BCH
192bit

22814 bit 

BCH 
192bit 

22066 bit

31680 bit 

DEF G"#�

Data 9422 bit 
HIJJ G"#�

NULL 
1870bit 

NULL 
11330bit 

� DKHIJJ "#$LM�

� FKHIJJ"#$LM� JENOP�	Q�%RS

���� 1-6
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TMCC²�D,F6�z4�¶·¸� 
 

1 6�z4�¶·�ï�� 

o	g�Èx�7ð�§�F����Ùô 1 D��,�DÚ188 ½Q�� ePÈÚû�åæDÙ 8 5

����{4¾¡4@î×�½Q�7�§¬I,ü§�Fé����Ú ePÈÚçÏ×�½Q�î¬I

,üF����6�z4�D+�§ÙÚ¢£�×�½Q�î¢£�����PÌOÈ¤¥È�F¦Q��

�§¨�F�7ÈÚ©ªD����åæ�¤¥È�Fé 

 �Úô 2D�� IP�����J�«¬F7Ú����åæD×���D­¦�FF�îð�ÚÝ��

���PF�ÕÈ
Fé��������6�z4��	¹²�FÉÊÚ�����åæ�£F�úÚ×

�½Q��¬I�FÚ
F�Ù����åæî�çF²��®��	�FÚ7���2¯îï�7ðFé

×�½Q��¬I�FÉÊÚû�°±²�î����PD,�§Õ
�F�úÚ³´×��u7îµ¶7

ðFé 

û�ÈÚá�&'Omn9o	��D+�§ÙÚâ6����·½Q�¡çè����î01,ü§�

Fç���¦Q�n��� TMCC²�D,¥�	�§�Fé,èDÚIP����/\��ÕP����6

�z4�NMPEG-2 TS����6�z4�ð¸Ú6���STÈÓÔ¤¥¦§�	È�F¹º-ð¸F»

¥�ü§�Fé/y�¼ÈÙ TMCC²�D,F6�z4�¶·¸�DÏ�§�	�Fé 

 
 

1 

TUVW�+/07X�5Y 
Z[\]^_`ab��Y 

ÁÂÃ 
ÄÅ 

cd�	 
efg 

hi 
jb	 
k 1 1 2 2 13 4 

l�U

TUVW�+/07X�5Y l�U

l�U TUVW�+/0 
7X�5Y+ab��Y 

ab��Y 

	m0�n�	 
cd�	 

	m0�n�	om� 
b0pd�q 

ab��Yrs�	 
tub0pd�q 

	m0�n�	 
vwx 

	m0�n�	 
�ym0z5{| 

TUVW�+/0 
7X�5Y{| 

}a~ 

}�~ 

}�~ 

188jb	
cd�	l�U}�jb	~

 
� 1 MPEG-2 TS�&� 

 
 

IPv4 IPv6  
� 2� ��cd�	�&� 

���� 1-7 
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2 TMCC²��6�z4�¶·���� 

TMCC²��6�z4�¶·�����
 1DÝ7úFé 

 

 1� TMCC�#��	���{|<��� 

½¾ bit ä¿ bit À� 
6���/ 

­2StreamÁ� 
2Â
 

480 6���1�­26�z4�Á� 4 ­2StreamÁ�~0-15 
 

����  

6���120�­26�z4�Á� 4 

­2StreamÁ�Ã 
Transmission_ 

StreamID 
2Â
 

256 ­26�z4�Á�0� 
Transmission_Stream_ID 

16 MPEG-2 TS�ÉÊTS_ID 
TLV�ÉÊTLV_Stream_ID 

���� ���

­26�z4�Á�15� 
Transmission_Stream_ID 

16 

6���/ 
StreamÄ® 
�� 

128 ­26�z4�0�6�z4�Ä® 8 StreamÄ® 
00000000: reserved 
00000001: MPEG-2 TS 
00000010: TLV 
00000011-11111110: reserved 
11111111: ¤¦ð� 

 
���� 

���

­26�z4�15�6�z4�Ä® 8 
¦Q�n 
�� 

3840 6���1���>¦Q�n 16 ��>¦Q�n~6���ß�òó������å

æ½Q��Åeé�%�Ú0xFFFFÙåæ½Q�ÆWé
Ç6�¦Q�n~6���ß�òÁ�´µ01� 
����òL½Q�È1�Åeé�%�Ú0xFFFFÙò
L½Q�ÆWé 

6���1�Ç6�¦Q�n 16 

���� ���

6���120���>¦Q�n 16 

6���120�Ç6�¦Q�n 16 

����P 256 
 

­26�z4�0�����P 16 ����P�½Q�STÈÅeé 
ÆeP�ÉÊÚ0x0000é ���� ���

­26�z4�15�����P 16 

×��n4� 
5��P 

128 ­26�z4�0�×��n4�5
��P 

8 þ9µ�����Úû�åæÔ½Q�DÙ×��n

4��µ�ï�î
FÉÊÚû�×��n4��P

,�0(0x00)z32(0x20)�5��PÈÉÊ�F ���� ���

­26�z4�15�×��n4�5
��P 

8 

×��n4� 512 ­26�z4�0�×��n4� 32 ×��n4��ÉÊéMSBçè×��n4�5��
P��5��Ô�ñë7�Fé ���� ���

­26�z4�15�×��n4� 32 

 

�1�ÓÔ6�z4��	 

á�&'Omn9o	��D+�§ÙÚòf 16�6�z4��Þ7Ï�&'ßdbÈ�	��È
Fé 

Ë6���/­2 StreamÁ�2Â
ÌÙÚ01ãA4��#$�F 120�6���ûüýüD2�§Ú0

çè 15��Íüç�­26�z4�Á��¤¥¦§Ú× �­26�z4�Á��FÏ6����O4n

ÙÚÞ7Ï�6�z4�È
F�7���é 

Ý�ÚË­2 StreamÁ�ÃTransmission_Stream_ID2Â
ÌÙÚ­2 StreamÁ� 0z15�â6�z4�

D 16 5���Î®Á� Transmission_Stream_ID �¤¥¦§èüF,�D�§�FéStreamî MPEG-2 TS

�ÉÊÚTransmission_Stream_IDÙ TS_ID7�ÚÝ�ÚTLV�ÉÊDÙ TLV_Stream_ID7�Fé 

Ë6���ÃStreamÄ®��ÌÙÚâ­26�z4�Á��6�z4��Ä®�
�Ú0x01�MPEG-2 TSÚ

0x02� TLVÚ0xff�¤¥¦§ð�7�Úûü/\�Ï±DÀBÐl7�§�Fé 

 

�2�����×� 

� Ë¦Q�n��ÌÙâ6���D2�F��>¦Q�n7Ç6�¦Q�nÈ#$,üÚxD����×

�7����êë
Dg�èüFé 
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� ô 3 D6����O4nÑ]D�����ÒÓ�FJ���é��>¦Q�nÙâ6���DÒÓ,ü

F������DÚòó�����åæ½Q�Tµ���éÝ�Ç6�¦Q�nÙâ6���DÒÓ,ü

F������DÚòÁ�����ÔÕ½Q�TµÈ1���é 

�üè��DÚ����×�ÙxD��>¦Q�n���§�'üÇ6�¦Q�nÙÚÁÖ�����

�êë
Èfg,üFé 

 

�3������êë
 

LDPC��ÈBCH��D,F�¥���e�×B��¥îq��Ú¹²Æ�ð6���îq���ÉÊÚ

�ü�û�ÝÝ/Ø�:«D��§�Ý�7Ú5���¥D,�§����Î®ð¸î®3456���

��Î®DÙÚ Û�Ú®3456DÜÝÞ�ßBFÉÊî
Fé��î�§Ú��È�ðç��6��

�DàÓ,ü�����DÏ�§ÙÚþ9����Ý�Ùþ9O4nDµ��FçÚ����äDáÇ4

Q�m�4nãÇ=î
FÉÊÚ�ü�áÇ4ñ¥D)���F�7D,¥Ú�����êë
��§ç

è/Ø�:«D¹EA�ï�î
Fé 

����êë
��I�ô 4D��éâ6���DÏ�§ÚBCH���Q����ÉÊÚ���Q�È

��ç¸�çâeî��é��È��Æ�È
��ÉÊÚ¦ã6���È�	,ü������êë
�

��é����êë
�äåÙÚ��Æ�È
��6���DæçÝ�Ù rî�ÝüF�����k§

î2è7ðFé��î�§Ú6���#N î��Æ�È
��ÉÊÚ6���#N-1 �Ç6�¦Q�nçè

6���#N+1���>¦Q�n£1î����êë
�äå7ð¥ÚMPEG-2 TS�ÉÊÚ�Ç�6¦4�

áÇ4Q�m�4nD 1�)���Úûü/\�ÉÊþ9O4nDµ��Fé 

TLV�	Ë������êë
ÈÙÚTLV��� NULL����Dµ��FF�7�FéNULL���

��P,ÙÚ4½Q�z65535½Q��éê�½Q�PDG+�7îÈ�Fé 

TLV �	Ë�����êë
�ëçJ�ô 5 D��é×ô�JÈÙ6���#N+1 +,-6���#N+2

î BCH��Æ�È
��ÉÊ���§�Fé��ÉÊÚ6���#N�Ç6�¦Q�nçèÚ6���#N+3

���>¦Q�nÝÈîÚêë
�2è7ðFéêë
D¦��§ÙÚTLVD¨e,ü� NULL����

Dµ��F�7DðFîÚû��I7�§ÙÚ(a)D��Ú6���ì7D NULL����Èµ��F�I

NÚ(b) D��ÚÞ7Ï� NULL ����Èµ��F�Ið¸î�BèüFîÚTLV Q�n4ãí46È

Ù�Íü��IÈFÚêî,üF2èÙ<�7ðF�7çèÚ¹²¸EÈÙ�Íü��ID,�§F#'

ð�é�%�ÚTLV�òï½Q�Pî4½Q�È
F�úÚ(a)��ID,FÉÊÚTLVnull#1+,-TVLnull#4

î 4/y7ðFÉÊÚTLVnull#17 TLVnull#2+,- TLVnull#37 TLVnull#4��q�Ú1Ï� TLVnull�

���Dµ��Fð¸J\:«îï�7ðFé 

ð+ÚTMCC ²��Ë����PÌÙâ­26�z4������î ePÈ
FÉÊÚû�����

P�ÚË×��n4�PÌÙâ­26�z4������åæD×�½Q�î
FÉÊDÚû�×�½Q

�P�ÚÝ�Ë×��n4�ÌÙâ­26�z4������åæD×�½Q�î
FÉÊDÚû�×�

�n4����é�üè���çèÚ����Pî eÛÈ
�§Ú×�½Q�îÅe,ü§�FÉÊÚ

þ9O4nDµ���r��åæDÅe,ü�×�½Q��Î ��F�7ÈÚð£� TSN TLV/\�

ð£�6�z4�È
�§FÚ�������DñB§Ú/Ø�:«D¹EA��7F��È
Fé 
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Slot #1 Packet #N Packet #N+1 Packet #N+2 Packet #N+3   

Slot #2 Packet #N+5 Packet #N+6 Packet #N+7 Packet #N+8   

Slot #120 Packet #M Packet #M+1 Packet #M+2 Packet #M+3   
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� 3� 	�Vnb0q8m�	nb0q 

 

 

SLOT #N+1 SLOT #N-1 SLOT #N 

BCHÉÊËÌ���� 

Packet Packet Packet Packet  

Í¡78��Î'�� 

SLOT#N-1] 
È��Çp«2 

SLOT#N] 
��ÆÇp«2 

SLOT#N] 
È��Çp«2 

SLOT#N+1] 
��ÆÇp«2 

Packet 

NULL NULL NULL Packet  NULL 

ÏÈ�����]

78��Ð{F A�� 
Ñ� 

� 4� ����Z(��5cd�	@� 
 

 
 

���� #N 

���� #N+1 

���� #N+2 

���� #N+3 

BCHÉÊËÌ���� 

���� #N È��Çp«2 

���� #N+3 ��ÆÇp«2 

Ð{FÒ��� 

    

����#N 
����#N+1 ����#N+2 

����#N+3 

TLVnull #1 
TLVnull #2 TLVnull #3 TLVnull #4 

TLVnull #1 

����Ó| TLV NULL 
78��|Î' 

Ð{FÔ�ÕÖ��] 
TLV NULL78��|Î' 

(a) 

(b) 
 

� 5� ��$��� TLV NULLcd�	��@� 
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�Q���²�D,F¹²º��»¼ 
 

1. de,üF¹²¸�×�oò>�)6��� 

de,üF¹²¸�ó�×��Tsã�4�ô 1D��é 

¹²¸Ùhóîô�(a),ü�ÁÚÝÍ��®9×�îoò,üF(b)éû�ÁÚ6���×��¤¥îõ

�(c),üFéÉÊD,�§ÙÚ¹²¸�×�äå��¡ö�²iÔäå�6��>6;<��Ú¤¥È�

F¦Q���§�(d)é 

� 6���×�î¤¥,üF7Ú6���×�Ý�ÙãA4�×��ÕÖ��®9�01,ü§�FTµ

î'çF�úÚ�üè²�Tµ�÷4�²��ÚAGC ø
DßB(e)ÚAGC ø
Ù�ü�F7D×�²�

��®9�he�ùe�Ú�ü�F7D AGCfG�Öú���é�üÙÚ½�¾cã¿g,üFÕÖ��

îË�¤01,üF7Ú&'ßdb� ALCî�Ts�F�7×9�«ûÈÚ¹²¸� AGCD+�§F�

Ts�F�úÈ
Fé 

��ÁÚãA4�×��¤¥�F(f)é×�¤¥ÁÚ×���®9�²�³Tµ�¹²T­øüýçè;

<z?þ�gq�b�²iÔ���u7�F�7î��È
Fé��ÈÚ²iÔ����115kHz/äDÊ

'(!�ï��7î�Ý��é�üÙÚ��Á TMCC

½46�����;<z?þ�D����7�Ú³´

×�î½46�²��� 1�²iÔÌOÈq��F�

úÈ
F(g)é 

Ý�Ú��Ë³ÈÙ TMCC ½46��Tµîâ®

È�F,�DðF�ÈÚ×�+,- TMCC ��/2 �

ã� BPSK ��®9�Ì��÷4�²���$(h)�Ú

�/2�ã�BPSK�Ì�-D÷4��çE§�/2�ã

�BPSKD,F;<z?þ�����7î��7ðF

(i)é��ÈT­×����¾u7��ð�ðîèÚ;

<z?þ�²iÔ��Öñ���(j)é 

;<z?þ�î��¾��ÁÚTMCC²��Q��

��(k)éTMCC²�DÙÚ�k§�ÕÖ��®9�Õ

Ö��N½�¾cãýD��F��î�Ýü§�F

�ÈÚ�����F7DÚâÕÖ���Ì�â®�F

�ú�÷4�²���$�(l)Ú;<z?þ��×�7

TMCC%EÈð�Ú�k§���®9���§;<z

?þ����(m)é��7��g�FT­���4�

9ÙÚ16APSK+,- 32APSKDÏ�§ÙÚóTg�

T­���4�9��g�FF�7�ÚTMCCD�Ý

üF APSK ÕÖ�½�¾cã��(n)��	��$,

üFF�7�Fé�üD,¥ÚT­m�n�
ð�;

<z?þ�D���F�7îÈ�FéÝ�Ú×��

TMCC/\Dgh�°�FÕÖ��î
ü�Úûüè

F�ú��Ì���÷4�²���$�ÚAGC ø


DßBF(o)�7ÈÚAGC A�9�e����Î¬F

 

AFC 
_£9×� ���� 

Ø`ÙÚ 

ÛÜ ON 

���� 
Ø`ÙÚ 

Y 

N 

TMCCo��� 
Ý��r. 

Þß>à 
qrØ` 
(BPSK) 

Y 

N 

AFC 
_£9á� 

TMCC 
n/ 

â&��� 
Ý��r. 

Þß>àqr(ã�«¬¡)
(äåæçèÑé?�ê¡)

BPSKÝ�� 
AGCæ 

7p���ëìF 
(â&���	â�«¬¡Ó) 

â&��� 
íîïçèÑé 
?�ê¡r. 

Þß>àqr(ã�«¬¡) 
(íîïçèÑé?�ê¡) 

â&��� 
íîïð% 
?�ê¡r. 

n� 
(â&���) 

LDPC 
n/ 

					 

��ñ�«  
�?�Æ�Þß«

Ø`�«¬¡òó_£9Ñéôõ 
ö115kHz(÷øØ`_£9�ù) 
úûj]_£9Y���� 

�«¬¡ 
Ø`üý 

_£9Ñé 
�þ 

â&���]o�ñ¢� 
(TMCC}�) 

2�ú� 

(a) 

(b) 

(c) 

(d) 

(f) 

(g) 

(h) 

(i) 

(j) 

(k) 

(o) 

(e) 

(l) 
(n) 

(m) 

(p) 

(q) (t) 

(r) 

(s) (u) 

3���� 

2���� 

 
� 1� ������7�� 
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�7îÈ�Fé 

� � 16APSK 7 32ASPK �¹²²�³DÏ�§ÙÚ&'ßdb�����ÝÞ�¹E§�F�úÚä²


Î�²�³D�k\²
Î�²�³Ù�°�T­���$È�F�úÚ;<z?þ�D+EF3Q¾96

z�>NÚ¹²º���
���7ðFéû�ÈÚ�Q�����®9�Ô�ÌD'�¥��
�§(p)Ú

����ÝÞ�¹E�Á�²�³´µ�aúÚ�ü�F7DÚ;<z?þ�Dg�FT­���4�9�

����¹E�Á�²�³´µD2Â�F,�D ��B§(q);<z?þ����(r)ÚQÖ�F(s)�7ÈÚ

3Q¾96z�>��BÚÝ� LDPCQ���������4�9DÏ�§F×9D ��BF(t)�7ÈÚ

LDPCQ�(u)Ë��
����F�7îÈ�Fé 

� � /y� 2z3¼ÈÙÚ/Î�Ts��DÚ��îï�ðr�DÏ�§����	�Fé 

 

2.� �Q���²� 

2.1 �Q���²��¸� 

á�&'Omn9o	��	��ÈÙÚô 2 D��,�DÚâãA4��ÕÖ6���ì7DÚ32

��®9���§�Q���²���	�§�Fé32APSKDÏ�§ÙÚâ��®9� 1ø�	�F(ô

3 �õ)éÝ�Úû�8�ÕÖ��DÏ�§F 32 ��®9���Ú16APSK DÏ�§Ùâ��®9� 2

øÚ8PSKDÏ�§Ùâ��®9� 4øÚQPSKDÏ�§Ùâ��®9� 8øÚ�/2�ã� BPSKDÏ

�§Ùâ��®9� 16ø�	�§�Fé¹²¸EÈ���Q���²����
�F�7ÈÚ���

�ÝÞ�¹E�
7�²�³´µ�£F�7îÈ�Fé 

 

I 

Q 

19(10011) 23(10111) 

21(10101) 17(10001) 

3(00011) 7(00111) 

6(00110) 

22(10110) 

20(10100) 

4(00100) 

5(00101) 1(00001) 

0 (00000) 

16(10000)

18(10010)

2(00010) 

11(01011) 

15(01111) 

31(11111) 

14(01110) 

30(11110) 

28(11100) 

12(01100) 

29(11101) 
13(01101) 

9(01001) 

25(11001)

8(01000) 

24(11000) 

26(11010) 

10(01010)

27(11011) 

I

Q

19(10011)23(10111)

21(10101) 17(10001)

3(00011) 7(00111) 

6(00110) 

22(10110) 

20(10100) 

4(00100) 

5(00101) 1 (00001)

0(00000) 

16(10000)

18(10010)

2(00010) 

11(01011)

15(01111)

31(11111) 

14(01110) 

30(11110) 

28(11100) 

12(01100) 

29(11101)
13(01101)

9(01001) 

25(11001)

8(01000) 

24(11000)

26(11010)

10(01010)

27(11011)

I 

Q 

19(10011)23(10111) 

21(10101) 17(10001)

3(00011) 7(00111) 

6(00110) 

22(10110) 

20(10100) 

4(00100) 

5(00101) 1(00001) 

0(00000) 

16(10000)

18(10010)

2(00010) 

11(01011) 

15(01111) 

31 (11111) 

14(01110)

30(11110)

28(11100)

12(01100) 

29(11101) 
13(01101) 

9(01001) 

25(11001)

8(01000) 

24(11000)

26(11010)

10(01010)

27(11011)

							 

7p��� � 1�«¬¡ 7p��� � 2�«¬¡ 7p��� � 32�«¬¡  

� 3� cb��	+0;5��(32APSK) 

 

T FSync Data #1 Data#2 T 

136Symbols 
�/2�ã� BPSK,Ý�Ù QPSK,8PSK,16APSK,32APSK 

1115520 Symbols
34.2246msec 

TData #65 Data#66 T��� 

24Symbols 
�/2�ã� BPSK 

4Symbols 
�/2�ã� BPSK TMCC

T Data #67 Data#68 T TData #131 Data#132 T��� 

���                   ���       ��� 

9296Symbols/0.28520msec 2880Symbols 

T !FSync Data #133 Data#134 T TData #197 Data#198 T��� 

T !FSync Data #7789 Data#7790 T TData #7853 Data#7854 T��� 

T Data #7855 Data#7856 T TData #7919 Data#7920 T��� 

PSync 

PSync 

T Data #199 Data#200 T TData #263 Data#264 T��� 

&�����#1 

&�����#2 

&�����#120 

&�����#3 

&�����#119 

&�����#4 PSync 

P 

P 

P 

P 

P 

P 

32Symbols 
Pilot 

*���«¬¡���32.5941Mbaud*
PSync=0x 36715a 
FSync=0x 52f866 

! FSync=0x ad0799 
�	
���72�«  

� 2� ���#�M 
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ô 4 D(a)	²Ë�²�³´µÚ(b) ����	
��Á�¹²²�³Ú(c) �Q�����
Á�²

�³´µ�J���é(b)D+�§ÙÚ\²
u¸²�³îäED��,üÚT­îøü�§�FéÝ

�Ú(c)D+�§Ù�Q�����
D,�§Gèü�²�³´µî¹²²�³�uvß�DGèü§

�F�7îopÈ�Fé�Q�����
ÈGèü�²�³�F7DÚLDPCQ�Dg�F���4�

9+,-×�þ�gT­���4�9����F�7ÈÚ���D,F C/N-BERº�+,-3Q¾9

6z�>º���
���È�Féð+Ú²�³´µîÕ�Dð��ÉÊDFÚ¹²¸EÈû�Õ��

pÎ�ÚûüDÊ'(�¹²����7F��È
Fé 

 

2.2 ���4�9+,-T­���4�9(�Âg 

ÎÖ�,�DÚ�Q���²�çèÚÕÖ��"Dâ��®9�²�³�»G�Ú�ü�× ��®9

DÏ�§ÚÔ�ãA4�ÌÈ��
�F�7È�b�=>�F�7ÈÚ�	
������ÝÞ�¹E�


7�²�³´µ�£F�7îÈ�Féô 5 D¹²¸� !"ð#$���é���DÚ:<��9G�

Á�Y�ui����Dg�FT­���4�9N LDPC ��Q���Dg�F���4�9��Q��

�çè»G��²�³´µ�F7D�$�F�7ÈÚ����ÝÞ��e�=��Ø	iþ�+,- LDPC

��Q�î��7ðFé 
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2.3 ;<z?þ�gT­���4�9 

� � ô 5 �¹²¸#$�Y�uiø
����ô 6 D��é�Q���D,F���� ���ÉÊDï

�7ðFr��Ë!Ir�Ì7��é��Ú94��49cããP9n�7e�ô 7 D��,�ðT­�

��4�9���§Ú¹²,ü�²�³ P 7«d"ð²�³7�Tµ�±çèÚþ�;<z?�T­��

(+/-)�u7�Ú²iÔ��îÅ,�ðF,�DÚÔÛ¶·q�b�¶·�Fé��ÉÊÚAPSKÕÖ���

��	
È�	�F7Ú\²�
Î�²�³u¸Ú�°����¹EÚ�DT­øü�¹EF�7çèÚ

«d�	
�de��ô 7�T­���4�9���§;<z?þ����7Ú×�"# C/N�Î$NÚ

3Q¾96z�>oÍ�Î$ð¸�%&��ÍFé 

-2 -1 0 1 2

-2

-1

0

1

2 ���/�

-2 -1 0 1 2

-2

-1

0

1

2 ���/�
���/�

-2 -1 0 1 2

-2

-1

0

1

2 ���/�
7p���ëìF

 
(a) 	²²�³� � � � � (b) ¹²²�³������Á�� �  (c) �Q�����
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2.4 LDPCQ�g���4�9 

� ô 5�¹²¸#$�Y� LDPCQ�ø
����ô 8D��é�Q���D,F���� ���ÉÊ

Dï�7ðFr��Ë!Ir�Ì7��é��ÚLDPC Q����ÉÊÚû�²�î�	,ü§�FÕÖ

��Ú��
ÍÚ+,-û�ÕÖ�����®9�#$�Fâ5��(32APSK �ÉÊÈ
ü� 5 5��)

ì7DÚ���4�9�gê�Ú94��49cããP9nçè7e,üF¹²²�³D2�Ú��®9

�#$�Fâ5���Ú17*'üFoÍ7 07*'üFoÍ�2Ô� LLR�Log Likelihood Ratio)�aúÚ

�� LLRD2�§ LDPCQ����é��ÉÊÚAPSKÕÖ�����	
È�	�F7Ú\²�
Î�
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��§ LDPCQ����7Ú�� C/N�Î$ð¸�%&��ÍFé 

 

 
�

h
�
�
ô
£
}
�
i
�

7p���

�/"õ

7p���

�/ëìF

ð%?�ê¡

r.�

�

BCD<�

n/ª�

�

�

ð%�

?�ê¡

&���	E/�

FG���/�7p���2p�«#�/�
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�Q���²��fg�FÉÊÚ94��49cããP9n�7eçè�Q���²��[7�Ú6�

��ä�× ��®9"D��
���é��
,ü�²�³���F7DÚ���4�9�#$�FO

4n��$�Ú���4�9� ��BFé 

 

2.5 �Q��������ËÌ 

�Q������
Æ�D,F�� C/N �
ýî 0.1dB /y7ðF����
ËÌ�aúF7Ú

32APSK4/5DÏ�§ÙÚ��ãA4�øÔ� 44ø(��ËÌ 1.52�)Ú16APSK3/4ÈÙ 22ø(��ËÌ 0.756

�)Ú8PSK3/4 ÈÙ 11ø(��ËÌ 0.378�)ÚQPSK1/2ÈÙ 6ø(��ËÌ 0.206�)Ú�/2�ã� BPSK1/2

ÈÙ 3ø(��ËÌ 0.103�)ÚQPSK1/4ÈÙ 6ø(��ËÌ 0.206�)7ðFé��î�§Ú2�+���Q�

����
È�Íü�ÉÊFuv��ð��îGèüFé 

 

3 TMCC²�D+EF&'ßdb�½�¾cã�� 

3.1 TMCC²� 

2.5ú�uvqrD,ü�Ú�Q���çè²�³���[7�F�D 2�+�ççF�7Dð¥Úûü

ÝÈæÕÖ��®9����m�n�
ð�;<z?þ�îÈ�ð��7DðFéû�ÈÚTMCC ²�D


 7D��Ë6���/ÕÖ����Ìî�Ýü§�Fé�üD,¥ÚâãA4��6���ì7DÚÕÖ
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��Ú��
ÍÚ+,-½�¾cãîÅeÈ�Fé¹²¸EÈÙÚ�������§ó�¹²gD½�¾

cã��	��T­���4�97���4�9��$È�F,�D�§�Fé 

ÕÖ���ÅeD¦��§ÙÚ
 8D��,�DÚ32APSK/\�ÕÖ���¤¥¦§FÉÊÙÚ56�

��ST7�Ú32APSK D�këÍîïy�F¤Ê�ìí46���Dµ��BFé�7B� 16APSK �

6���D¤¥¦§F7�DÙÚ5 6�����DO4n�	D�gÈ�F�Ù 4 6���ÈÚ.¥ 1 6

���DÙìí4O4n����FF�7�Fé��ìí4O4nÙ��DÙ�	,üð�îÚãA4�

�5��A4�� eD�Fër�ùÏ�úÚ,��&'Omn9o	ÈF×9ð�B�îg�èü§�

Fé 

 

 7� TMCC�#����	/��LM�� 

½¾ bit ä¿ bit À� 
�	�4@/ 
6��� 
�� 

192 �	�4@1(ÕÖ) 4 ÕÖ��5Ä- 
0000~reserved       0001:�/2�ã�BPSK
0010:QPSK           0011:8PSK 
0100:16APSK        0101:32APSK 
0110-1110:reserved� 1111:¤¦ð� 
ä��11Ä- 

0000: reserved 
0001: 1/3� 0010: 2/5� 0011: 1/2 
0100: 3/5� 0101: 2/3� 0110: 3/4 
0111: 4/5� 1000: 5/6� 1001: 7/8 
1010: 9/10 
1011-1110: reserve 
½�¾cã(OBO=0z25.5dB) (8bit) 

OBO[dB]�10�2.Ô
� 

�	�4@1(��
Í) 4 

�	�4@1(�¤¥¦§6���Ô 
(5�ñÔ5) 

8 

�	�4@1�&'7e½�¾cã 8 

 
��� 

 
���

 
 

�	�4@8(ÕÖ) 4 
�	�4@8(��
Í) 4 

�	�4@8(�¤¥¦§6���Ô(5�ñÔ
5) 

8 

�	�4@8�&'7e½�¾cã 8 

 
 8� ���	
��
­® 

1�2
­,-./³

���
­,-./³

MI0D6¹ T K T T P
KR0D6¹ N NLT T N K
OD6¹ M MLT T M I
ºD6¹ I ILT T I M

LI���

;D6¹
K KLT T K N

&�
_£9
{G

­¯1,L=¸³

2kF
{G

345ç
­,-./³

 
 

��
Í7½�¾cãDÏ�§FÚ5 6���STÈ�Åeî��È
Fé��È��½�¾cãÙÚ

&'ßdbD+EF¦ãÕÖ����°Ts³�Å�ÚÕÖgh�°A�9�ö÷D����he� dB


���F�È
Fé��
Íì7D½�¾cãÅeîÈ�F,�D�§�F�ÙÚ×wÕÖ��È
�§

FÚ��
Íîf��u¸Úf�ð½�¾cã�ï�7�FçèÈ
Fé 

¹²¸ÈÙ TMCC²��½�¾cã�����Úô 9D��,�Dö÷7ðF²�³´µ����Ú�

üDÊ'(�T­���4�9+,-���4�9��$Ý�ÙG��ó�¹²���é 
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(b) QPSK(½�¾cã 0dB) (c) 8PSK(½�¾cã 0dB) 

(d) 16APSK(½�¾cã 0dB) (e) 32APSK(½�¾cã 0dB) 

2 2
1 24 12 16 4R R� � � �

� � � �
� � � �

	 
 
  22 2
1 2 34 12 16 32 5.66R R R� �� � � �

� �� � � �
� � � � � �

	 	 
 
  

(a) �/2 BPSK 

1 
(i=69) 

(i=69)
0 

(i=79) 
0 

1 
(i=79)

�«¬¡ Si(i=1,2,3			) 
i=1�����89 

�
 

çèÑé?�ê¡	ð%?�ê¡]:;�/� 
hTMCC��<i�

�

�
 

(b) QPSK(½�¾cã 0dB) (c) 8PSK(½�¾cã 0dB) 

(d) 16APSK(½�¾cã 1.0dB) (e) 32APSK(½�¾cã 3.0dB) 

1.02 2
20

1 24 12 16 10 3.57R R� � � �
� � � �� � � �
� � � �

�
	 
 � 


3.022 2
20

1 2 34 12 16 32 10 4.00R R R� �� � � �
� �� � � �� � � � � �� � � � � �

�
	 	 
 � 
  

(a) �/2 BPSK 

1 
(i=69) 

(i=69)
0 

(i=79) 
0 

1 
(i=79)

�«¬¡ Si(i=1,2,3			) 
i=1�����89 

�
 

çèÑé?�ê¡	ð%?�ê¡]:;�/� 

� 9� TMCC�#¯���	/��LM��°�[�©ªQ«W�z5±²xW�z5G³´�#>�µ¶ 
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½9¾�	 
 

1.  ½9¾�	 

á�&'Omn9o	��	��D+�§ÙÚ3456ËÌÍ�oø�ÏÏf©ý�O4n��	�F

������úÚTMCC²���C���fg�F�7È½9¾(bulk)�	RS�/�î��È
Fé½9

¾�	ÙÚÓÔ��	
�Ê$�§Þ7Ï��	
7�§��ÚHDTV �×BF×á���_` (7680�

4320/60/P)ð¸�f©ýO4n��	�����RSÈ
Fé 

 
2. á�&'Omn9o	D+EF½9¾�	 

á�&'Omn9o	D+�§ÙÚô 1(a)D��,�ðS0ðÓÔ:<��9Ê$�uçÚ×ô(b)�,

�DÚ6���STÈ�Ê$�	F��È
Fé 

 

    	
	

 Slot #1a 

    
	
		
		
		 

Slot #119a 
Slot #120a 

    	
	

8PSK 
 ( 3/4 ) 

Slot #1b 

    
	
		
		
		 

Slot #119b 
Slot #120b 

� 70Mbps � 70Mbps

¦§-Ach ¦§-Bch 

� 140 Mbps 

(a) 5= 2�ß«�¡Y. 

8PSK 
 ( 3/4 ) 

Slot #1b 

Slot #120b 

� 17.5Mbps � 35Mbps 

¦§-Ach ¦§-Bch 

� 52.5 Mbps 

(b) ����5ç]Y. 

Slot #60b 
Slot #61b 

8PSK 
 ( 3/4 ) 

    	
	

    	
	

Slot #1a 

Slot #120a 

Slot #90a 
Slot #91a 

8PSK
 ( 3/4 ) 

o¡ñ�� o¡ñ�� 
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2.  ½9¾�	��ú� TMCC²���C�� 
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â­26�z4�DÏ�§Ú/y�����	�Fé 

?� �5&ãÇ=~¦ã­26�z4���D5&�§¹²�k�6�z4�î8W�FÉÊ 1Úûü 

/\Ù 07�Fé 

Q� Á5&ãÇ=~¦ã­26�z4��ÁD5&�§¹²�k�6�z4�î8W�FÉÊ 1Úûü

/\Ù 07�Fé 

� 2� �5&�OP?~�5&ãÇ=î 1È
FÉÊDÚ5&å��OP?�Ä®���é5&�OP? 

Ä®�Û�
 2.2-24D��é 

á� Á5&�OP?~Á5&ãÇ=î 1È
FÉÊDÚ5&å��OP?�Ä®���é5&�OP? 

Ä®�Û�
 2D��é 
 2� ÄÅÆºXTÇf 
Û 6�z4�Ä® 
00 BS 
01 110� CS 

10,11 z�4� 
 

c� �5&9«:<��9~�5&ãÇ=î 1È
FÉÊDÚ5&å��OP?�9«:<��9�� 

�é5&9«:<��9�Û�
 2.2-25D��é 

1� Á5&9«:<��9~Á5&ãÇ=î 1È
FÉÊDÚ5&å��OP?�9«:<��9�� 

�é5&9«:<��9�Û�
 3D��é 

;� �5&­26�z4�~�5&ãÇ=î 1È
FÉÊDÚ5&å�9«:<��9�­26�z4 

�Á����é 

¾� Á5&­26�z4�~Á5&ãÇ=î 1È
FÉÊDÚ5&å�9«:<��9�­26�z4 

�Á����é 

�� 5&Q�4�9~�5&ãÇ=Ý�ÙÁ5&ãÇ=î 1Dð��ÁÚ��D½9¾�	îp:,ü 
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FnQí�=���é5&Q�4�9î 0çè 1DÕ'�� 2ãA4�Áçè½9¾�	îp:, 

üFéÝ�Ú1çè 0DÕ'�� 2ãA4�Áçè½9¾�	î;=,üFé 
 

 3� ÄÅÈÉÊË0Ì5 
Û BS�ÉÊ 110� CS�ÉÊ 

000000 ¤¥¦§:<��9ð� 
000001 BS-1� ND1 
000010 BS-2� ND2 
000011 BS-3� ND3 
000100 BS-4� ND4 
000101 BS-5� ND5 
000110 BS-6� ND6 
000111 BS-7� ND7 
001000 BS-8� ND8 
001001 BS-9� ND9 
001010 BS-10� ND10 
001011 BS-11� ND11 
001100 BS-12� ND12 
001101 BS-13� ND13 
001110 BS-14� ND14 
001111 BS-15� ND15 
010000 BS-16� ND16 
010001 BS-17� ND17 
010010 BS-18� ND18 
010011 BS-19� ND19 
010100 BS-20� ND20 
010101 BS-21� ND21 
010110 BS-22� ND22 
010111 BS-23� ND23 
011000 BS-24� ND24 

011001z 
111111 ¤¥¦§:<��9ð� 

 

� ,�&'Omn9o	ÈÙÚ1 Ï�ßd¸äÈ<=ð�	¶·î��7ð�§�Fé��ÈÙÓÔ&'

ßdbÌÈ<=ð�	¶·���7�F�úÚ6����¶·ST7�F½9¾�	¸��/���éÝ

�Ú½9¾�	D,¥¹²��ÓÔ�6�z4�����5&�F�úÚâ6�z4�DÏ�§�+,-

ÁD5&�k�6�z4�î
Fç>ç����5&ãÇ=+,-Á5&ãÇ=�/���é,èDÚ5

&å��	�OP?�G�Åe�F�5&�OP?+,-Á5&�OP?Ú�5&9«:<��9Á�+

,-Á5&9«:<��9Á�Ú�5&­26�z4�Á�+,-Á5&­26�z4�Á��/��Ú

5&å�6�z4�ÝÈºeÈ�F,�D��é½9¾�	�p:�FÉÊÚ5&å�6�z4���	

�F:<��9�¹²�p:�F�úD e�ËÌ���F�úÚÐúÚ½9¾�	D��F/Î��Ç

�4n� TMCC²�D)����ÁÚ���½9¾�	p:�nQí�=�¹²¸D�£�F�ú�5&

Q�4�9²�F/���é 
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½9¾�	�¿gQ�4m7ÀÁ�ÂÃ�
 

á�&'Omn9o	��	
��
��D+�§ÙÚ� ßdb��	©ý�×BF?���@��

	NÓÔ�ßdbÌD'�F<=ð�	6����¤¥¦§î��ð½9¾�	�������7î

��È
Fé���ÈÙÚ½9¾�	�¿gQ�4m7ÀÁ�ÂÃ���é�

�

1. ½9¾�	�¿gQ�4m 

ô 1D½9¾�	���ÁºA$�Q�4m�J��Fé��JÈÙÚA$ 1çèA$ 3îËÌBD

,¥Õ'FCÝ%è¿gD�de�§�Fé 

A$ 1~ßdb A+,-ßdb BÈÚâEHDTV(1080/60/I)Áº� 4Áº�	�Fé  

A$ 2~ßdb A+,-ßdb BÈÚâEUHDTV(2160/60/P)�Áº� 1Áº�	�Fé 

A$ 3~ßdb A7ßdb BDÝ�î�§Ú½9¾�	D,F UHDTV(4320/60/P)Áº� 1Áº 

�	�Fé 

ËÌBDÏ�§ÙÚÔËÌ�ÉÊçèÔFD'�FÉÊð¸9EðÉÊîde,üÚ�üèÙâ_`

ãG48���?���@�HI½Ç�6NA$êôð¸D,�§tÝFF�7�BèüFé 
 

 

J=C5K4NMIPLRPLD:o¡ñ���

J=C5K4IKRPLRPLD:�J=C5K4IKRPLRPLD:

=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�

=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�

00&PP½;;&PP�

LL&PP½MM&PP�

NN&PP½LL&PP�

MM&PP½00&PP�

¨©ª0� ¨©ª;�

=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�=C5K�;;&PP½<<&PP�

 
 

� 1� ÍÎÏ�bÆ�p� 

2. ÀÁ�ÂÃ 

&'Omn9o	á�
sktD+EFJKD+�§Ú½9¾�	�¿g�de��ÉÊ�/y�,

�ðÂÃî�L,ü�é 
	� ���¿g7½9¾�	D,F¿g�ËÌBì7D4­BFCÝ%è¿gC7�Fç e¿g

7�Fçé 

	� ���¿g7½9¾�	�¿g�4¥­BF�Dï�ð�4�A6�é 

	� EPGD,FÐlMNð¸���ÉÊDÚ½9¾�	D,F¿gÈ
F�7N¹²Dï�ð:]

4Ç4�Ô�fg�F�Ç¦�Ô��¹²¸(��£�OPé 

	� ½9¾�	�2Â¹²¸�8W�de�FÉÊ�Ú�2Â¹²¸�Tsé 

 

ÀÁÚ½9¾�	�¿g�uv�FÉÊDÙÚû��aQR�ñ«�Úö÷¨à+,-¿g¨e¯e

ËD+�§¿g�@F�ú�JK���ï�î
Fé 

���� 1-10 
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APSK�ÅÆ¹²?��ÇÈ¹²�FÉÊ� 

3456ËÌÍUÎDÏ�§ 
 

16APSK+,- 32APSKÙ�� C/Nîá��777FDÚ&'ßdbTsD+�§ 3dB+��7e½

�¾cãîï�È
F�7çèÚ�e�3456ËÌÍ�GF�úDÙÚ,?�&'ßdb�6��È

Ùf�ð¹²?��Çîï�È
Fé16APSK+,- 32APSK�g�FÉÊ�ÅÆOmn9o	g¹²

?��ÇD,F¹²È3456ËÌÍ�UÎ�F�I7�§/yî�BèüFé 

�%�Ú�üè��¯��,��úDÙÚÀÁÚ¸b�STpqîï�È
¥ÚÝ�ÚwU��VW

çèFuvîï�È
Fé 

 

� �� &'XÊßdb�eà7e��f 

���7e½�¾cãËD&' e.i.r.p.î¨eÛ7ðF,�DÚeà7e�f�ðßdb�&'

DXÊ�FéOP7�§ÙÚeà7e�f�ð TWTÝ�ÙÚÓÔ� TWT7e�Ê$�F 

�Y�� 3456áz?ä�&' e.i.r.p.�� 
 

,?�3456áz?�&' e.i.r.p.îÚ54�ßZrD�k§3456áz?[rÈÙl 3dB

+�ï��úÚ3456áz?[rD+�§Ùf�ðp\��¹²?��Çîï�7ðFéß

Zr7áz?[rD+EF&' e.i.r.p.���Å,��FOP7�§Ú&'XÊ?��Ç�o]

�n4��æ^� 
�F77FDÚßdb7e��f,(F�Iî
Fé 

�_�� ?�>z�¾�á C/N
 

?�>z�¾7ì2�z�¾�Ê�ÈÚ��� C/N�oø�F�úDÚ?�>z�¾EÈFá

� C/N�oø�Fï�î
Fé���úÚ?�>z�¾W`HD+�§Úá7e�	²¸�g

�F�7N3Q�ìQ½4��PRS�uvð¸��Iî
Fé 

 


 1(a)Ú
 1(b)D�I(1)7o	(3)�º-Ê'(�ÉÊ�¹²?��Çp\�7òÜa3456ËÌÍ

7��±���éð+Ú?�>z�¾� C/N � 29dB 7be��é
 1(a),¥Ú16APSK�3/4��ÉÊ

ÙÚcdÈ 45cmÚefÚ2gÈ 60cm?��ÇÈ�hòÜa 99.5%�3456ËÌÍ�oøÈ�Fé 
O K4°:� �P4K:�4M:]QY]��à«?RSTU�VWXY�A�*�G]Z[hKR0D6¹i�

���� ¼
¿D� �����

à«?R

STU�

NT\]�

à«?R

STU�

RP\]�

à«?R

STU�

QT\]�

à«?R�

STU�

SP\]�

à«?R

STU�

KIP\]�

^_� RP²;`�
KR0D6¹4MLN:�

�

h�;� a KUQ�

²; ]�b�¨

c�� dUeUfU1U

a RP²;`��

�}g�hk

õ�i�

SSUOP�W� SSUOS�W� SSUSM�W� SSUST�W� SSUSQ�W�

ij� TQ²;`� SSUIP�W� SSURN�W� SSUQS�W� SSUOT�W� SSUOO�W�

Ak� TQ²;`� SSUNQ�W SSUQO�W SSUOO�W� SSUSI�W� SSUSR�W�
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164



 
   

 


 1(b),¥Ú32APSK�4/5��ÉÊÙÚcdÈ 60cmÚefÚ2gÈ 90cm ?��ÇÈ�hòÜa 99.5%

�3456ËÌÍ�oøÈ�Fé 

 

 
O K4¯:� �P4K:�4M:]QY]��à«?RSTU�VWXY�A�*�G]Z[hMI0D6¹i�

���� ¼
¿D� �����

à«?R

STU�

NT\]�

à«?R

STU�

RP\]�

à«?R

STU�

QT\]�

à«?R�

STU�

SP\]�

à«?R

STU�

KIP\]�

^_� RP²;`�
MI0D6¹4NLT:�

�

h�;� a IUS�

²; ]�b�¨

c�� dUeUfU1U

a RP²;`��

�}g�hk

õ�i�

SOUSN�W� SSUTM�W� SSUQT�W� SSUON�W� SSUSI�W�

ij� TQ²;`� ONUPK�W� SQUSM�W� SSUKP�W� SSUNO�W� SSUQT�W�

Ak� TQ²;`� QTUIS�W SOUNN�W SSUNP�W� SSURQ�W� SSUOT�W�

 

 

 


 2 (a)Ú
 2(b)D�I(1)Ú�I(2)+,-�I(3)�º-Ê'(§Ú3456áz?æç� e.i.r.p.î 60dBW

ÈãÇ��Dõ]��ÉÊ�¹²?��Çp\�7òÜa3456ËÌÍ7��±���éð+Ú?�>

z�¾� C/N� 29dB7de��é
 2(b),¥Ú16APSK�3/4��ÉÊÙÚcdÚefÚ2g7FD 45cm

�¹²?��ÇÈòÜa 99.5%�3456ËÌÍ�oøÈ�Fé 

 
O I4°:� �P4K:�4I:�4M:Õ��Y��lQY]��à«?RSTU��

VWXY�A�*�G]Z[hKR0D6¹i�

���� ¼
¿D� �����

à«?R

STU�

NT\]�

à«?R

STU�

RP\]�

à«?R

STU�

QT\]�

à«?R�

STU�

SP\]�

à«?R

STU�

KIP\]�

^_� RP²;`�
KR0D6¹4MLN:�

�

h�;� a KUQ�

²; ] � b �

dUeUfU1U a

RP²;` ���

}g�hkõ

�i�

SSUOP�W� SSUOS�W� SSUSM�W� SSUST�W� SSUSQ�W�

ij� RP²;`� SSURS�W� SSUON�W� SSUOS�W� SSUSI�W� SSUST�W�

Ak� RP²;`� SSUOK�W SSUSK�W SSUSN�W� SSUSR�W� SSUSO�W�
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 2(b),¥Ú32APSK�4/5��ÉÊÙÚcdÈ 60cmÚefÈ 75cmÚ2gÈ 60cm�¹²?��ÇÈòÜ

a 99.5%�3456ËÌÍ�oøÈ�Fé 

 
O I4¯� �P4K:�4I:�4M:Õ��Y��lQY]��à«?RSTU��

VWXY�A�*�G]Z[hMI0D6¹i�

���� ¼
¿D� �����

à«?R

STU�

NT\]�

à«?R

STU�

RP\]�

à«?R

STU�

QT\]�

à«?R�

STU�

SP\]�

à«?R

STU�

KIP\]�

^_� RP²;`�
MI0D6¹4NLT:�

�

h�;� a IUS�

²; ] � b �

dUeUfU1U a

RP²;` ���

}g�hkõ

�i�

SOUSN�W� SSUTM�W� SSUQT�W� SSUON�W� SSUSI�W�

ij� RP²;`� SOUMO�W� SSUMO�W� SSURR�W� SSUQO�W� SSUOO�W�

Ak� RP²;`� SOUQT�W SSUTS�W SSUQS�W� SSUOQ�W� SSUSM�W�
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ÐÑ�gÑÒ 

 

��� È�g,üFÐÑ�i¥7êj���é 

 
16APSK 16-ary Amplitude and Phase Shift Keying 

�°�T­�ZðF 16³�²�³´µÈ#$,üFOmn9�°T­
ÕÖ��é 

32APSK 32-ary Amplitude and Phase Shift Keying 
�°�T­�ZðF 32³�²�³´µÈ#$,üFOmn9�°T­
ÕÖ��é 

8PSK 8-ary Phase Shift Keying 
8­�Omn9T­ÕÖ��é 

AGC Automatic Gain Control 
kTfG¶·é�e²�A�9îÕ
�§Fl7e²�A�9î e

DðF,�l�°b�fG�¶·�Fø
é 
ALC Automatic Level Control 

kTA�9¶·é�e²�A�9îÕ
�§Fl7e²�A�9î¡

"�Û7ðF,�lfG�¶·�Fø
é 
BER Bit Error Ratio 

5���¥Í 
BCH code Bose-Chaudhuri-Hocquenghem code 

Ç�ì��¥u7/��g����¾����� 1Ïé 
BPF Band Pass Filter 


F²iÔäå�²iÔ�²�%E���,(Úûü/\�²iÔ�

²��mn,(FãP9né 
BPSK Binary Phase Shift Keying 

2­�Omn9T­ÕÖ��é 
BS Broadcasting Satellite 

11.7-12.2GHz�:<��9>Ç�,ü�²iÔ¯È�&'o	345
6Ý�Ù&'o	��ú�&'�çé 

C/N Carrie-to-Noise power ratio 
CN�éØ	ihe7�bhe��é 

DVB-S2 Digital Video Broadcasting via Satellite (2nd generation) 
DVBî¯e��Omn9&'o	�&'op�	�¹9é 

FEC Forward Error Correction 
 e�?9qzr�D,¥¹²EÈ5���¥����F�7ÚÝ�

Ùû��ú���
���s¾é 

���� 1-12
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IBO Input Back Off 
�e½�¾cã 

IMUX Input Multiplexer 
�e89:>A¾3 

IP Internet Protocol 
Q�n4���>��?9 

ISDB-S Integrated Services Digital Broadcasting for Satellite 
,W� BSOmn9o	+,-[¯] CSOmn9o	�� 

LDPC Low Density Parity Check (codes) 
ït��z�Puu��é��Dvðuu�wD,¥ex,üF��

��é 
LSB Least Significant Bit 

ÔÛ�½QÇzÈ
,��ÉÊ�òyT5�� 
MPEG-2 Moving Picture Experts Group phase 2 

MPEGD,¥¯e,ü�¨à�Þ7Ïé_`��Úbc��Ú01

RSð¸çèðF 

MSB Most Significant Bit 
ÔÛ�½QÇzÈ
,��ÉÊ�òÎT5�� 

OBO Output Back Off 
7e½�¾cã 

ODU Out-Door Unit 
BS¹²?��Ç�²iÔ?�½4n4ré 

OMUX Output Multiplexer 
7e89:>A¾3 

PCR Program Clock Reference 
MPEG-2�6���ö÷¾��¾�	¹È×�,(F�úD�	�F
ËÌö÷²� 

QPSK Quadrature Phase Shift Keying 
4­�Omn9T­ÕÖ��é 

TMCC Transmission and Multiplexing Configuration Control 
ÓÔ��	�4@(ÕÖ����¥����
Í)ð¸�	N01D��
F¶·���¶·²�é 

TS Transport Stream 
MPEG-2��6�������6�z4�é 

TLV Type Length Value  
�ÕP������	�F�ú�²���éÁ&�FO4n���Ú

½Q�P������ÁDO4nî&�é 
TWTA Traveling Wave Tube Amplifier 

.�iª�°béºD&'�²�o	Èg�èüÚ8Q¾�i¯g�

�°b7�§fg,üFé 
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2-1 ÐÑÒÓ 
� á�&'Omn9o	{e���¸�+,-������F�úÚ�{e�����D

ö��§õs���	�µD,F&'�	������é��Ù�	
��
r���ß

Z7�ÚåÍ:úDÚ³´ßdb�g���ä�	�����Ú��®9A4���49

cãÍ�{eÛ�Ge+,-{e��������op��;��é&�§ÚBSAT-3a ß
dbD,F&'�	����;�Ú&'�	
D+EF{e�����op+,-_`�

bcop�g��sÊõ���;��é���qrÚ{e��ÙÎÉ����ÍüD+�

§F�a,üF¸�+,-������§�F�7�op��é 
 
2-1-1 ½¼Ô"#$ÕÐÑÖ×ØÙÚÛÐÑ�34ÒÓ 
� ��Q���²��º�»¼�� 
� {e��È¨e�F�Q���²�D,F�� C/N »¼�����ú�ùe����é
32APSK 4/5D+�§Ú�Q���²�ON�ÉÊÙOFF�ÉÊD�k§1.4dB»¼��é
/Á���Ùæ§�Q���²� ONÈ������77��é 
 
�Y���®9A4�Ú�49cãÍ{eÛ�Ge 
� �49cãÍ 0.1Ú0.15Ú0.2Ú0.25 DÏ�§Ú�aQR������®9A4��uv
��éuv�qrÚ�aQR����Û7�§�49cãÍ 0.1Ú��®9A4�
32.5941Mbaud�{eÛ7��é 
 
�_���®9A4�Ú�49cãÍ{eÛÈ�~�i�ÝÞop 
� ÓÔ�~�iî8W�FQRÈ³´áÇ4ãz4C/N ��ùe�Ú~�i�ÝÞîÅ,�

�7�op��é 
�~���ÈÙ 10105���ùËDáÇ4îq��ð�òÅ C/N�³´áÇ4ãz4C/N7��é 

 
���³´ßdb���D+EF`ñ¯]°ùe 
� ³´ßdb���D+EF�/2 �ã� BPSKz32APSK �`ñ¯]°�ùe��éùe
��æ§�ÉÊÈ`ñ¯]°î 34.5MHz/äÈ
F�7�op��é 
 
���'z���Ú³´ßdb���D+EF C/N25���¥Íùe 
� �/2�ã� BPSKz32APSK� IF���+,-³´ßdb���D+EF C/N25�
��¥Í�ùe��é16APSK+,- 32APSK�³´ßdb���DÏ�§ÙÚ��D�
�
Í"D�� C/N+OBOÛîòÅ7ðF OBOÛ�ò3 OBOÛ� ¬M 1.6�õ��ùe
�Úò3 OBOÛ�3g�§ C/N25���¥Í�ùe��éùe�qrÚ8PSK 3/4��
� C/NÙ 9.3dBÚ16APSK 3/4��� C/NÙ 11.8dBÚ32APSK 4/5��� C/NÙ 16.4dB
È
��é 
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���ODU��ËD+EF C/N�
ý�ùe 
� 8PSK 3/4Ú16APSK 3/4Ú 32APSK 4/5 � 3��DÏ�§ÚODU�����ÉÊ��
� C/N��
ý�ùe��éùe�qrÚ8PSK 3/4� C/N�
ýÙ 0.0dBÚ16APSK 3/4
� C/N�
ýÙ 0.1dBÚ 32APSK 4/5� C/N�
ýÙ 0.4dBÈ
¥ÚODUD,F C/N�

ýî��Å,���op��é 
 
���×�"#ùe 
� ¹²¸�e��Hrq�b�²iÔ� 0 çè�4.5MHz ÝÈÕ
,(Ú8PSK 3/4Ú
32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��é�Íü�ÉÊÈF
£1dB/yÈ×�îoøÈ�F��op��é 
 
���67ËÌùe 
� 8PSK 3/4Ú32APSK 4/5�N`á�?4ì4/O?4ì4���Ú'z���Ú³´ßd
b���È�67ËÌ�ùe��é8PSK 3/4�67ËÌÙ 0.15sec/yÚ32APSK 4/5�
67ËÌÙ 0.12sec/yÈ
¥Ú�Íü�ÉÊÈF�	�µD+EF67ËÌî��Å,�
�7�op��é 
 
 
2-1-2 ½¼Ô"#$ÕÐÑÖ¸¹½¼ÐÑ}ÜÝÐÑÞß~�34ÒÓ 
 
� �yz��+,-&'�	���x��Ç�4n 
� ³´ßdb���ùeqr��_�Ú��®9A4� 32.5941MbaudÚ�49cãÍ 0.1
�{eÛ�3g�Úæ§�ÕÖ��D+�§�Q���²� ONÈùe��;��éÝ�Ú
ßdb�Ts³DÏ�§ÙÚ�/2�ã� BPSKÚQPSKÚ8PSKDÏ�§ÙghTs7�Ú
16APSK+,- 32APSKDÏ�§Ù��
Í"Dò3 OBODj�Û��e��é 
 
�Y�yz��+,-&'�	��D+EF`ñ¯]°ùe 
� �/2 �ã� BPSKz32APSK �`ñ¯]°�ùe��éæ§�ÕÖ��È`ñ¯]°î
34.5MHz/äÈ
F��op��é 
 
�_�yz��+,-&'�	��D+EF C/N25���¥Íùe 
� yz��+,-&'�	��D+�§�/2�ã� BPSKz32APSK� C/N25���¥
Í�ùe��éùe�qrÚ&'�	��D+�§Ú8PSK 3/4���C/NÙ 8.7dBÚ16APSK 
3/4��� C/NÙ 11.6dBÚ32APSK 4/5��� C/NÙ 16.2dBÈ
��é 
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���ODU��ËD+EF C/N�
ý�ùe 
� &'�	��D+�§ 8PSK 3/4Ú16APSK 3/4Ú 32APSK 4/5 � 3 ��DÏ�§Ú
ODU(Out-Door Unit)�����ÉÊ��� C/N��
ý�ùe��éùe�qrÚ8PSK 
3/4� C/N�
ýÙ 0.1dBÚ16APSK 3/4� C/N�
ýÙ 0.1dBÚ 32APSK 4/5� C/N�

ýÙ 0.2dBÈ
¥ÚODUD,F C/N�
ýî��Å,���op��é 
 
���×�"#ùe 
� &'�	��D+�§¹²¸�e��Hrq�b�²iÔ� 0 çè�4.5MHz ÝÈÕ

,(Ú8PSK 3/4Ú32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��;
��é�Íü�ÉÊÈF£1dB/yÈ×�îoøÈ�F��op��é 
 
���TLV¸��Tsu� 
� &'�	��D+�§ TLV(Type Length Value)¸��u���;��éTLV¸�DÏ�
§ÙÚ188byte� TLV����î�	��È
¥Ú�QrÈx²�����î���ÉÊ
D��������Dµ���È
F�7�op��é 
 
���sÊõ�º� 
� _ �̀bcÁº��g��sÊõ���;��é_ �̀bcÁº�	DÏ�§Ù 8PSK 3/4
D,F HDTV 4Áº� 1ßdb�	+,- QPSK 1/2D,F���	Ú32APSK 4/5D,
F SHV�64�4�Q5m������1Áº� 1ßdb�	Ú8PSK 3/4D,F SHV1Áº
� 2 ßdb½9¾�	� 3 Ä-��46È�	����;��éæ§�ÉÊD+�§Ú�
�D�	È�F��op��é 
 
���SHV�64�4�Q5m���~NHKîpqß� 7680x4320/60/P�_`7 22.28
9::<��9bÞçèðF�6��é�����È�g��_`²�ÙÚG NoÍè�
D,¥ G1/G2/B/R�â?�¦4���î 3840x2160Noçè#$,ü§�Fé 
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2-2 ÐÑàá 
2-2-1 ÐÑ��â 
� ���ÙÚá�&'Omn9o	{e���ö�¸�+,-ö����op����7

�¡"7�Fé 
 
2-2-2 ÐÑ¤ãäåæ 
2-2-2-1 ×ØÙÚÛÐÑ 
É�~���o	RSST� 
FË~  
2007/11/26z2007/12/6~ 
� �Q���²��º�»¼�� 
� ��®9A4���49cãÍ{eÛ�Ge 
� ~�i�ÝÞop 
2007/12/10z2007/12/12~ 
� 'z��� C/N25���¥Íº��ùe 
2007/12/13z2007/12/20~ 
� ³´ßdb��� C/N25���¥Íº��ùe 
� ODU��Ë� C/N�
ýùe 
2007/12/21~ 
� ×�"#ùe 
� 67ËÌùe 
 
2-2-2-2 ¸¹½¼ÐÑç 
É�~���o	)�n4 
FË~  
2008/2/4z2008/2/8~&'�	�� 
� `ñ¯]°ùe 
� C/N25���¥Íº��ùe  

(32APSK 1/4Ú1/3Ú2/5�=�) 
� ODU��Ë� C/N�
ýùe  

(8PSK 3/4 Ú16APSK 3/4) 
 
2008/2/25z2008/2/27~yz���  
� �Ç�6A4n4��� `ñ¯]°ùe 
� �Ç�6A4n4��� C/N25���¥Íº��ùe 

èéêHëìí�

î�ïDðñòó ô�

Nòõ ö÷»¼ø0q��

ù�ïDFñòó ô�
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2-2-2-3 ¸¹½¼ÐÑú 
É�~���o	)�n4 
FË~ 2008/4/22z2008/4/24�  
� C/N25���¥Íº��ùe (32APSK 1/4Ú1/3Ú2/5) 
� ODU��Ë� C/N�
ýùe (32APSK 4/5) 
� ×�"#ùe 
� TLVTsu� 
� sÊõ��8PSK HDTV 4Áº�	� 
 
É�~���o	)�n4�	²�Ú���o	RSST��¹²� 
FË~2008/5/15�  
� sÊõ� 

� 32APSK SHV1Áº�	 
� 8PSK½9¾ SHV1Áº�	)�  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2-2-2-4 ×ØÙÚÛ¡Gû_·x¸¹ºpq5»¼ü�LM�ºý0�	.�
+/0 
É�~���o	)�n4 
FË~2008/2/20z2008/2/22  
� ³´ßdb���D,F 8PSK HDTV 4Áº�	O� 
� ³´ßdb���D,F 32APSK SHV 1Áº�	 
� ³´ßdb���D,F 8PSK ½9¾ SHV1Áº�	O� 

î�ïDðñòó ô�

èéêHëìí�

ù�ïDFñòó ô�

þ7�bj�}Hé �#~

Nòõ ö÷»¼ø0q��

±��T0W������äDF	��


±����

±éò� �
±��º��U��

±���5ÊºX�V.b�

±	�5;�b������

Nòõ »¼����ã�

±éò� �#��

±éò� �
±���
o0��U��
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2-2-3 ÐÑ��ÒÓ 
2-2-3-1 ½¼Ô"#$ÕÐÑÖ×ØÙÚÛÐÑ�Ð���ÒÓ 
� ��Q���²��º�»¼�� 
� �Q���²�D,F�� C/N»¼�����úÚ32APSK 4/5DÏ�§Ú³´ßdb
���D+EF�Q���²���7�zz�ÉÊ�³´áÇ4ãz4C/N �ùe��;
��éùeQRÙ/y�7+¥È
Fé 
� 32APSK 4/5 
� ��®9A4�~33Mbaud 
� �49cãÍ~0.1 
� OBO~3.5dB 
� ODUT­�b~£81.25dBc/Hz�1kHzcã)��� 
 
�Y���®9A4�Ú�49cãÍ{eÛ�Ge 
 �49cãÍ 0.1Ú0.15Ú0.2Ú0.25DÏ�§Ú8PSK 3/4Ú32APSK 4/5�³´ßdb��
�D+EF³´áÇ4ãz4C/No�ÓÔ���®9A4�DÏ�§ùe��éùeD+�
§Ù/y��aQR�Â�§ùe��;��é 
� ��®9A4�Ù`ñ¯]°î 34.5MHz /äÈ
¥ÚISDB-S �`ñ¯]°

(33.77MHzÚ�í]A4���Û)�×Bð�òf��®9A4��ó�Û7�Ú8D
ó�Û,¥Å,���®9A4�� 3³+�Ge�F 

� 8PSK 3/4�³´áÇ4ãz4C/NoÙÚ85.3dBHz�,� BSOmn9o	�ÇQ;6
�¯]° 28.86MHz
�¥� C/NÛ 10.7dB­¦�/y7�F 

� 32APSK 4/5�³´áÇ4ãz4C/NoÙÚ96.83dBHz�120cm¹²?��ÇÈòÜa
3456ËÌÍ 99.5%D­¦�/y7�F 

� ³´áÇ4ãz4C/No ���ÙÚ~�iD,FÝÞÚODU �ÝÞ��	�ÚâE�
~�î×ËD8W�FÉÊ� C/No�ùe�F 

� ³´ßdb�Ts³�eÙÚ8PSKÙgh³TsÚ32APSKÙ OBO=3.5dB7�F 
 
�_���®9A4�Ú�49cãÍ{eÛÈ�~�i�ÝÞop 
� ��®9A4�7�49cãÍ�{eÛ�3g�Ú~�i
¥/ê�� 2 Ä-�QRÈ³
´áÇ4ãz4C/N �ùe�ÚC/N �
ý�aú�éß~�i7�~�i�º-Ê'(Ù
ÓÔÄ-u���é�qr,¥Ú~�i�ÝÞîÅ,��7�op��é 
 
���³´ßdb���D+EF`ñ¯]°ùe 
� ³´ßdb� OMUX ãP9n7eD+EF�/2 �ã� BPSKz32APSK �6�¾�Ç
�i-ÕÖ²��`ñ¯]°�ùe�Ú`ñ¯]° 34.5MHz/äÈ
F�7�op��é 
���IF���Ú³´ßdb���D+EF C/N25���¥Íùe 
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� �/2�ã� BPSKz32APSK�æ��
ÍD2�Ú�\�b��I�§¹² C/N��e
�Ú¹² C/N D2�F5���¥Í�ùe��é5���¥Í�ùe¦Q��Ù\��

�BCH�����Á��¥Í7��éð+ÚQÖî����'ü§�Fî¸�ç�op�
F�úÚ¹²²��?�6nA4����æ§��46ÈÉM��é 
LDPC��Ù ¡ð5���¥Íº��ñ�ÚBER=10-5/ÎÈÙ�ù5��Ô 1095��

+�È5���¥Íî eÛDÒ¢�F�úÚ5���¥ÍùeÙ/y�QRÈ�;��é 
� 5���¥Í�ùeäå~BER=10-2c4ì4z10-8c4ì4 
� BER=10-4/ÎD+EF�ù5��Ô~1095�� 
� BER=10-4ð�çÏ BER=10-5/ÎD+EF�ù5��Ô~5�1095�� 
� BER=10-5/yD+EF�ù5��Ô~10105�� 
ÎÉùe�I�5���¥ÍÙ�ùËÌ�¶"ÎÚ10-8 c4ì4È
Fé�� C/N Ù

BER=10-11� C/N7ex�ÚÎÉùeqr����0�§ BER=10-11D­¦�F C/N��
� C/N7�§37��é/7�IÙ¬M 1-1D��é 
 
���ODU��ËD+EF C/N�
ý�ùe 
� £¤�¹²?��Ççè ODUr�-»¥\�ÚODUr�hiêÞ¥DÀB¬E�¹²
�µD³´ßdb7e²���e�Ú8PSK 3/4 Ú16APSK 3/4Ú32APSK 4/5� 3�46
DÏ�§ ODUrñ¥Ãê�D+EF C/N�
ý�ùe��é 
 
���×�"#ùe 
� 8PSK 3/4+,- 32APSK 4/5�³´ßdb7e²�D2�Ú¹²¸�e��Hrq�²
iÔÕ�bD+EF�419²iÔ¦�� 0 çè�4.5MHz ÝÈÕ
,(Ú8PSK 3/4Ú
32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��;��é²iÔ¦�
Ù 0.5MHz6��>7�Ú;<>:<A�m C/NÚ��¾A�m C/NÙ/y�ex7��é 
� ;<>:<A�m C/N~C/N�-4dBçè 0.1dB6��>È�I,(Ú¹²¸�×�î

1�Ìøù�F C/N 
� ��¾A�m C/N~×�oò?@çè C/N� 0.1dB6��>Èïy,(Ú×�î\ü
F C/N 

 
���67ËÌùe 
� 8PSK 3/4Ú32APSK 4/5�N`á�?4ì4/O?4ì4���Ú'z���Ú³´ßd
b���È�67ËÌùe��;��é67ËÌÙMPEG-2 TS á�?4ì4�e³�n
Q�?4@� ToÚMPEG-2 O?4ì47e³�nQ�?4@� Te 7�ÚâÄ���D+
�§Ú67ËÌ=To-Te�ùe��é
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2-2-3-2 ½¼Ô"#$ÕÐÑÖ¸¹½¼ÐÑ}ÜÝÐÑÞß~�Ð���ÒÓ 
� �yz��+,-&'�	���x��Ç�4n 
� ³´ßdb���ùeqr��_�Ú��®9A4� 32.5941MbaudÚ�49cãÍ 0.1
�{eÛ�3g�Úæ§�ÕÖ��D+�§�Q���²� ONÈùe��;��éÝ�Ú
ßdb�Ts³DÏ�§ÙÚ�/2�ã� BPSKÚQPSKÚ8PSKDÏ�§ÙghTs7�Ú
16APSK+,- 32APSKDÏ�§Ù��
Í"Dò3 OBODj�Û��e��é 
 
�Y�yz��+,-&'�	��D+EF`ñ¯]°ùe 
� yz��DÏ�§ÙÚ�Ç�6A4n47eD+EF�/2 �ã� BPSKz32APSK �6
�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú̀ ñ¯]° 34.5MHz�����7�op
��é 
� &'�	��DÏ�§ÙÚ&'�	��g 7m ¹²?��Ç7eD+EF�/2 �ã�
BPSKz32APSK �6�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú`ñ¯]°

34.5MHz�����7�op��é 
�_�yz��+,-&'�	��D+EF C/N25���¥Íùe 
� �/2�ã� BPSKz32APSK�æ��
ÍD2�Ú�\�b��I�§¹² C/N��e
�Ú¹² C/N D2�F5���¥Í�ùe��é5���¥Í�ùe¦Q��Ù\��

�BCH�����Á��¥Í7��éð+ÚQÖî����'ü§�Fç¸�ç�op�
F�úÚ¹²²��?�6nA4����æ§��46ÈÉM��é5���¥ÍùeÙ

³´ßdbõ�7×9��IÈ�;��é 
 
���ODU��ËD+EF C/N�
ý�ùe 
� £¤�¹²?��Ççè ODUr�-»¥\�ÚODUr�hiêÞ¥DÀB¬E�¹²
�µD&'�	��g 7m ¹²?��Ç7e²���e�Ú8PSK 3/4 Ú16APSK 3/4Ú
32APSK 4/5� 3�46DÏ�§ ODUrñ¥Ãê�D+EF C/N�
ý�ùe��é 
 
���×�"#ùe 
� 8PSK 3/4+,- 32APSK 4/5�&'�	��g 7m¹²?��Ç7e²�D2�Ú¹²
¸�e��Hrq�²iÔÕ�bD+EF�419²iÔ¦�� 0 çè�4.5MHz ÝÈÕ

,(Ú8PSK 3/4Ú32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��
;��é²iÔ¦�Ù 0.5MHz 6��>7�Ú;<>:<A�m C/NÚ��¾A�m C/N
Ù/y�ex7��é 
� ;<>:<A�m C/N~C/N�-4dBçè 0.1dB6��>È�I,(Ú¹²¸�×�î

1�Ìøù�F C/N 
� ��¾A�m C/N~×�oò?@çè C/N� 0.1dB6��>Èïy,(Ú×�î\ü
F C/N 
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���TLV¸��Tsu� 
� 8PSK 3/4È TLV�4@�����3Qr~188Byte��²���	�Ú���QÖÈ�
§�F�7��m�¾?ÇÇQ�D,¥op��éÝ�ÚTLV �4@�²�î5���¥
�L���ÉÊÚ��� NULL
î�'üF�7�op�F�úé�	²�D�\�b�
�I�§5���¥�þ,�ÚNULL �����µ�?§��m�¾?ÇÇQ�D,¥o
p��é 
 
���sÊõ�º� 
� � _`�bcÁº��g��sÊõ���;��é_`�bcÁº�	DÏ�§Ù 8PSK�
3/4D,F HDTV 4Áº� 1ßdb�	+,- QPSK 1/2D,F���	Ú32APSK 4/5D
,F SHV1Áº� 1ßdb�	Ú8PSK 3/4D,F SHV1Áº� 2ßdb½9¾�	� 3
Ä-��46È�	����;��éÝ�Úp\��ZðF BS¹²?��Ç(45cm/120cm)
È¹²���Ú��D¹²È�F�7�op��é 
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 ç� ÐÑ�����

 DëD�×ØÙÚÛÐÑ�

�

 DëF�¸¹½¼ÐÑ}�� ÐÑÞß~�

Í#� ÐÑ��� ÒÓ�

�D
�
cb��	�#�RS�

 !"#�

×ØÙÚÛ$%À�
 ìFê&éõ��E� �Z(��

cb��	�# 'NE'�� ��RS !()�

�F
�
+0;5.�	±��567%

ü�Â�*��

��567%+�Ó,-.¡/_�+0;5.�	

¡*�Àä×Øom�7��JEN0 ¡1��

�ì
�
23¨45�¤���

JEN OP�	Q�%�
23¨45�67� JEN OP�	Q�%¡1��

}�~� 89ô:;1��
×ØÙÚÛ� 'I<= 7X5q>?�Zû
ä@EF +7

	 è&éõAìFê&éõ ��ay	m�ä89B�;¡1�

}C~�
D� $%Àä×ØÙÚÛ$%À

JEN OP�	Q�%1��

D� $%Àä×ØÙÚÛ$%À�Z(�@EF +7	

è&éõAìFê&éõ �E"#$%�O���JEN OP�	Q

�%¡1��

}F~�
'G< HIJ��

JEN OP�	Q�%1��

×ØÙÚÛ$%À�Z(� K&éõ�ìE�äDLê&éõ�ìE�ä�

ìFê&éõ��E� � 'G< HIJ� JEN OP�	Q�%1��

}M~� hiNO1��
×ØÙÚÛ$%À�Z(� K&éõ�ìE�äìFê&éõ��E� �

PËVÊË.0p JENä��y.0p JEN 1��

}k~� QRJ�1��

K&éõ�ìE�äìFê&éõ��E� �o0��U�Eº��U�$

%Àä�Ý$%Àä×ØÙÚÛ$%À��QRJ�1

��

I/� �mno� pq�

}ú~�
ÜÝÐÑä¸¹½¼ÐÑ�

89ô:;1��

	m0�.�q�>?ä¸¹½¼ÐÑ�@EF +7	

è&éõAìFê&éõ ��ay	m�ä89ô:;¡1��

}S~�
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5���ù�§áÇ4îq��ð�òÅ C/N�³´áÇ4ãz4C/N7��é 
ùeQR�/yD��é 
�����*Ä�%¨2��

���®9A4�~��}©ª«¬�

��49cãÍ~aM���

�­Z­~�M2¬Z���

�­®¯ T­�b~�°V�M�2¬Z±¨L²³Dfòó 67ø�	´�³¬M �°� �õ´�

��qr�
 5D��é�Q��� ON�ÉÊÙ OFF�ÉÊD�k§ 1.4dB�»¼î
��é
µ�§Ú/Á���Ùæ§�Q���²� ONÈ������77��é 

��� 5� cb��	�#�9��[�×Øom�7��C/N C�34 

� 'G< 9��hè��

cb��	 'N� DL���

cb��	 '��� Dð�q�

 
2-3-2 +0;5.�	ä��567%�ü�Â�*� 
2-3-2-1 ½¼RS�Z(�{�-. 
� ��®9A4��Ge�FD
��§ÙÚ/yD��QR��	�F�77�Fé 

� `ñ¯]°�99%he¯]°�Ù 34.5MHz/y�hiID,F¶l� 
� `ñ¯]°Ù,��o	��7×y�,���7�ñÊ�� 
� o	&'�7eÙ,��&'7×w�he�QR� 
� 8PSK�3/4��3456ËÌÍÙ,���7×y�òÜa 99.�¶��3456QR� 

�� C/N� 10.7dB/y�TC8PSK�Ú45cm¹²?��Ç 
� 32APSKDÏ�§ÙÚ120cm¹²?��ÇÈòÜa 99.5%/Î�3456QR� 
� :<��9Ì~�îÅ,� 

� ÎÉ¶lQR��_����®9A4��GeQR�/yD��é 
(1)  ~�iî
FÉÊ��� C/N�QR�~��QRÙ
 6�õ� 

� 8PSK�3/4��ÉÊ��� C/Nî ISDB-S�TC�PSKÚ10.7dB/28.86Mbaud��
� C/No�85.30dBHz�ÚòÜa 99.7%Ú¹²?��Ç� 45cm�/y 

� 32APSK(4/5)��� C/Nî 22.2dB/28.86Mbaud��� C/No=96.83dBHzÚòÜa
99.5%Ú¹²?��Ç� 120cm �/y 

� �� C/N���Ù~�iD,FÝÞÚODU�Out-Door Unit� 
� �Q���²����âe��õ²��Ù ON7�F 

(2)  ×�º�D,FQR 
� �� C/N���Ù~�iD,FÝÞÚODU�ÝÞ��	 
� ISDB-S�×�"#/yÈ
F�7 
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(3)  `ñ¯]°D,FQR 
� `ñ¯]°î 34.5MHz�×Bð� 

(4)  �49cãÍÙ 0.1Ú0.15Ú0.2Ú0.25DÏ�§uv�Ú�üè�ßçè 1Ï�Ge�Fé 
(5)  ,���7�ñÊ�QR 

� `ñ¯]°î ISDB-S�×Bð�Û7�F(33.77MHzÚ�í]A4���Û)  
  

 6� � ���m]½¾�

�

�

�

�

�

 
� 1~32APSK� TWTTs³Ù½�¾cã�OBO�3.5dB7��é 
� 2~ISDB-S���®9A4�Ù 28.86Mbaud  

 
2-3-2-2 ��$�Z(�{�-. 
o	�k��5��A4�ª«��N�,7���³çè/y��	�Fé 

(1) 6���
�¥�5��A4�îñÔ7ðF�7 
(2) ��®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�7 

 
2-3-2-3 ×ØÙÚÛ�[�ÐÑ 
��ä©ÙÚâ�49cãÍ¸DÏ�`ñ¯]° 34.5MHz ����òf��®9A4�/y
� 4³��49cãÍì7DGe�Úâ��®9A4�D2�F³´áÇ4ãz4C/N�ùe�
�é
 7D`ñ¯]° 34.5MHz����òf��®9A4����é 

 
 7� 89ô:; 34.5MHz¡/_�9:+0;5.�	 

 
 
 
 
 
 
ùeÙÚ/y�QRD+�§�ð��é 

(1) ~�ð��ODUð� 
(2) ~�
¥�ODUð� 
(3) ~�
¥�ODU
¥ 
��D�g�F ODUÙ¬M��õé 
 

�23}ãÓ JEN �1�O�~� �23�

·x K&éõ��ìE�
� ·x K&éõ��ìE�
�

·x K&éõ��ìE�
� DéGèëé�HJK&éõ
�

·x ìFê&éõ���E�
� ·x K&éõ��ìE�
�

·x ìFê&éõ���E�
� DéGèëé�HJK&éõ
�

��567%� 9:+0;5.�	�

	�D� ìì�L�I�í�h�

	�D�� ìF�ð�I�í�h�

	�F� ìD�q�I�í�h�

	�F�� ìD�F�I�í�h�

192



 

8PSK 3/4+,- 32APSK 4/5���qr�ô 1Ú
�Ú+,-ô 2Ú
¹D��éð+Úùe
ÛÙ C/No D�3�§���é×ôD+�§Ú>�����Èq$%F�ÙÚ× ��®9A4
��á�&'�� 8PSK�~�i7�§01�Ú,èD ODU����?@È³´áÇ4ãz4
C/N�ùe��F�È
FéÝ�Ú~�i� ISDB-S�28.86MbaudÚ¸=0.35�7��ÉÊF×
ôD��é 
ô 1 ,¥Úá�&'Omn9o	��+,- ISDB-S �~�i7��ÉÊ��� C/NoÙuv
×wÛÈ
��é8PSK DÏ�§ÙÚ
 2 D��â�49cãÍD2�Fòf��®9A4�D
+�§Ú�� C/No��eÛ�����é 
ô 2,¥Úá�&'Omn9o	���~�i7��ÉÊ��� C/NoÙÚISDB-S�~�i7

��ÉÊD�k§ 0.1dB+��
��é32APSKDÏ�§FÚ
 2D��â�49cãÍD2�
Fòf��®9A4�D+�§Ú�� C/No��eÛ�����é 
ð+Ú32APSK DÏ�§ÙÚ (3)�QRÈ 33MbaudÚ¸=0. Ú�Q�������¹²¸�
� OFF7��ÉÊ�qrFô 2DàÉ���ºJ� PILOT OFF�õ�é�Q��� OND��
ÉÊÙÚl 1.4dB���»¼îVèü�é 
à(§Ú¸=0.1Ú0.2 DÏ�§Ú1.5MHz »Öçè�×�"# C/N �aúF��F���éq
r�
 ¼D��é��®9A4�Ú�49cãÍ�º-Ê'(7�§Ú33Mbaud ¸=0.1��
46 �+,- 31.9Mbaud ¸=0.2��46 2��Y�¥DÏ�§ùe��é 

½�46 �33Mbaud ¸=0.1��  ;<>:< C/N=-2.6dBÚ��¾ C/N=-2.8dB 
½�46 2�31.9Mbaud ¸=0.2�� ;<>:< C/N=-3.7dBÚ��¾ C/N=-3.9dB 
�üè�qr,¥Ú�49cãÍD,�§ 1.1HB ��îVèü�F��Ú�ÍüFJ�ï�

C/NÝÈ�¾D×���È
��é 
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½V�*Ä DÏ�§���®9A4�2 |¨¿À ùeqr 
ùeQR�

V�*Ä��¨%³��aÁÂÀÃ´���®9A4�~�^M2}©ª«¬z��MC}©ª«¬��

­Z­~l aMK¬Z��­®¯�T­�b~��³°V�M�2¬Z±¨L²³Dfòó 67ø�	´´�

ß~�i~á�&'Omn9o	�V�*Ä��¨%³��aÁÂÀÃ´�¨��*®Z°* � � Ä-�

|¨¿À~áÇ4ãz4|¨¿Ä­Z­Ä�aÂÀÅ³��®9A4�´�

OMUO

OMUS

ON

ONUK

ONUI

ONUM

ONUN

ONUT

ONUR

ONUQ

ONUO

ONUS

OT

OTUK

OTUI

OTUM

OTUN

OTUT

ISUT MP MPUT MK MKUT MI MIUT MM MMUT MN

�«¬¡����­®,1,³

<
L¾
.
�­
²;
=
¸³

OD6¹�¿q<L¾.Èp«4Y�A�*�GSSUSRW:

ÀVPUK

ÀVPUKT

ÀVPUI

ÀVPUIT

ÀVPUK������%OD6¹��Á���CJÁ�

ÀVPUKT����%OD6¹��Á���CJÁ�

ÀVPUI������%OD6¹��Á���CJÁ�

ÀVPUIT����%OD6¹��Á���CJÁ�

ÀVPUK�����
6C;½6�OD6¹��Á���CJÁ�

ÀVPUKT���
6C;½6�OD6¹��Á���CJÁ�

ÀVPUI�����
6C;½6�OD6¹��Á���CJÁ�

ÀVPUIT���
C6;½6�OD6¹��Á���CJÁ�

 
� D��×ØÙÚÛÐÑ34�K&éõ
�

 
 8� ��£aÂÃ*] OD6¹ ÏÈ��>�<L¾��hÄÅaÆ�

�
om�7��JEN

�'è'�hè��

23¨�·x¸¹�

ºpq5»¼
�

�JEN �$�
�hè��

23¨�·x¸¹�

ºpq5»¼
�'G<�

�JEN �$�
�hè��

23¨�DéGèëé
�'G<

�JEN �$�
�hè��

 ¡	�D���

ìì�LI�í�h�
q�L� 	�	� 	�D� 	�D�

 ¡	�D���

ìF�ðI�í�h�
q��� 	�	� 	�D� 	�D�

 ¡	�F���

ìD�qI�í�h�
q��� 	�	� 	�	� 	�	�

 ¡	�F���

ìD�FI�í�h�
q��� 	�	� 	�D� 	�D�

� � Ç��h�ÒÈ!7p��� �¾ ��É l�
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½����*Ä DÏ�§���®9A4�2 |¨¿À ùeqr�

ùeQR�

����*Ä�%¨2³��aÁÂÀÃ´���®9A4�~�^M2}©ª«¬z��MC}©ª«¬��

­Z­~�M2¬Z³¸ÆaM�´�¨��Ma¬Z³¸ÆaM�2ÚaM�ÚaM�2´���

­®¯�T­�b~��³°V�M�2¬Z±¨L²³Dfòó 67ø�	´´�

ß~�i~á�&'Omn9o	�V�*Ä��¨%�

³��®9A4�Ú�49cãÍÙ�~�i7× ´¨�*®Z°*�

|¨¿À~áÇ4ãz4|¨¿Ä­Z­Ä�aÂÀÅ³��®9A4�´�

SMUT

SN

SNUT

ST

STUT

SR

SRUT

SQ

ISUT MP MPUT MK MKUT MI MIUT MM MMUT MN

�«¬¡����­®,1,³

<
L
¾
.
�­
²;
=
¸³

MI0D6¹�¿q<L¾.Èp«4Y�A�*�GSSUTW:

ÀVPUK����;�VMUT²;

ÀVPUKT��;�VMUP²;

ÀVPUI����;�VMUP²;

ÀVPUIT��;�VMUP²;

ÀVPUK����;�VMUT²;��%OD6¹��Á���CJÁ�

ÀVPUKT��;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUI����;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUIT��;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUK����;�VMUT²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUKT��;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUI����;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUIT��;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

De-./����

 
 

� F�×ØÙÚÛÐÑ34�ìFê&éõ
�

 
 

 9� ��£aÂÃ*] MI0D6¹ ÏÈ��>�<L¾��hÄÅaÆ� �

�
om�7��JEN

�'è'�hè��

23¨�·x¸¹�

ºpq5»¼
�

�JEN �$�
�hè��

23¨�·x¸¹�

ºpq5»¼
�'G<�

�JEN �$�
�hè��

23¨�DéGèëé
�'G<

�JEN �$�
�hè��

 ¡	�D���

ìì�LI�í�h�
Dq�L� 	�D� 	��� 	���

 ¡	�D���

ìF�ðI�í�h�
Dq��� 	�F� 	��� 	���

 ¡	�F���

ìD�qI�í�h�
Dq�F� 	�F� 	��� 	���

 ¡	�F���

ìD�FI�í�h�
Dq�D� 	�D� 	�ì� 	�ì�
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� � Ç��h�ÒÈ!7p��� �¾ ��É l�

 
½×�"# |¨¿ ùeqr�

ùeQR�

����*Ä�%¨2³��aÁÂÀÃ´�

­Z­~�M2¬Z�

¹²²iÔ~Z*�K±Ç³È±Æ��2C}L²´�

­®¯�� Ä-�~��°V�M�2¬Z±¨L²³�ÉL² cã)��´ÚL�°CaM2�¬Z±¨L²³�ÉL² cã)��´� � Ä

-�

ß~�i~á�&'Omn9o	�V�*Ä��¨%�³��®9A4�Ú�49cãÍÙ�~�i7×

 ´�

²iÔcã)��~aL²ÚÄ�M2L²Ú°�M2L² � � Ä-� �

de�46 ~��®9A4� ��}©ª«¬Ú�49cãÍ aM��

de�46Y~��®9A4� ��M^}©ª«¬Ú�49cãÍ aM��

×�"# |¨¿ ùe�I�

� ;<>:<A�m |¨¿�

OÜ �~�Qr�6�)��� |¨¿ Û�°2¬Z D�e�

OÜY~¹²¸�hó� ­ÊÊ¨­¿ �F�

OÜ_~×�îoò�FÝÈ |¨¿ �Î¬Ú×�oòÁÚ��Ìøù�FÛ�;<>:< |¨¿ 7

�F�

� ��¾A�m |¨¿�

OÜ�~OÜ_�;<>:<A�m |¨¿ çè |¨¿ � aM�¬Z 6��>È�
,(Ú×�îÙÍü

� |¨¿ ���¾A�m |¨¿ 7�F�

O KP� Ø`�  <L¾ �hÄÅ�

�

 
 
 
 
 
 
 

� 'G<� ê��ëKD�F�hè�Eòó�Dfòó 67ø�	
�

d��ç�ììI�í�h� ¡	�D� d��ú�ìD�qI�í�h� ¡	�F�

&md0e�'N� &md0e�'��� &md0e�'N� &md0e�'���

PËVÊË�

JEN�hè��

��y�

JEN�hè��

PËVÊË

JEN�hè��

��y

JEN�hè�

PËVÊË

JEN�hè��

��y�

JEN�hè��

PËVÊË�

JEN�hè��

��y�

JEN�hè��

¢£¡	òó� ëF��� ëF�q� ëF�L� ëF�q� ë� ë� ë� ë�

¢£¡�D��Iòó� ëF�L� ëF�K� ëF�L� ëF�q� ëì�ð� ëì�q� ë� ë�

¢£¡ëD��Iòó� ëF�L� ëF�q� ëF�ð� ëì�D� ë� ë� ë� ë�

� 'G<� ò��ëL	��Dhè�Eòó�Dfòó 67ø�	
�

d��ç�ììI�í�h� ¡	�D�

&md0e�'N�

PËVÊË�

JEN�hè��

��y�

JEN�hè��

¢£¡�D��Iòó� ëì��� ëì�q�
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2-3-2-4 +0;5.�	�§¤ 
³´ßdb��D+�§ÙÚ8PSK3/4Ú32APSK7FD
 7D��òf��®9A4�/yD+
�§Ú�e�� C/No Û�����é��î�§ÚòFá�5��A4�îoøÈ�F¸=0.1Ú
��®9A4� 33.6Mbaud 7��QRFG�Ë7ðFîÚ,� BS Omn9o	�`ñ¯]°
(33.77MHzÚ�í]A4���Û)F�	�§��®9A4��uv�Féµ�§Ú�49cãÍ
0.1D+�§ÚBSOmn9o	�`ñ¯]° 33.77MHz7ðF��®9A4�(32.68MbaudÚ�
í]A4���Û)/y7��é 

 
Ý�Ú��®9A4��uvD
��§ÙÚ/y�QRF�	�Fé 
 (a) 6���
�¥�5��A4�îñÔ7ðF�7 
(b) ��®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�7 

 (a)Ú(b)Ùo	�k��5��A4�ª«��N�,��	��QRÈ
Fé 
 
ÝÍÚQR(a)DÏ�§uv�Fé{e��D+�§Ú��®9A4� SrË�6���
�¥�

5��A4�ÙÚ��
Í 1/4Ú 1/3Ú 2/5Ú 1/2Ú 3/5Ú 2/3Ú 3/4Ú 4/5Ú 5/6Ú 7/8Ú 9/10 D

2�§/y��ÈaúèüFé 
� Sr×5/120×( 8ä 10ä 12ä 15ä 18ä 20ä 22ä 24ä 25ä 26ä 27)/5810×188 
� = ( 8ä 10ä 12ä 15ä 18ä 20ä22ä 24ä 25ä 26ä 27) ×188×5×Sr/120/5810 
� = ( 8ä 10ä 12ä 15ä 18ä 20ä 22ä 24ä 25ä 26ä27) ×Sr×47/34860 
 
Î�,¥Ú34860 �5ÔÈ��®9A4��G��ü�Ú6���
�¥�5��A4�ÙÚ

47bps�ñÔ5�5��A4�7ð¥QR(a)����Fé 
QR(b)���®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�úDÙÚ34860D 5�5Ô�

Ìw�F�7�Fï�î
Féµ�§Ú34860�5 �5ÔÈÚ32.68�106 �×Bð�òf��®

9A4�ÙÚ/y7ðF 
� 34860� 935�32.5941 Mbaud (6���
�¥�5��A4�Ù 10bps�ñÔ5) 

 
� /Î�qr,¥Ú 

�49cãÍ    0.1 
��®9A4�� 32.5941 Mbaud 

7�F�î�Ý��7�BèüFé 
 
ð+Ú����®9A4��ÉÊ���5��A4��188½Q��MPEG-2 TS�A4���

 11D��é 

 11� ��P�	.�	 
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��LM� K&éõ�ìE�� DLê&éõ�ìE�� ìFê&éõ��E��

��P�	.�	� Lq�L	KKK�I�¥�� qF�KDDK��I�¥�� DFL��LDL	�I�¥��

� 120slotæ§�× ÕÖ��7��ÉÊ�Û
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2-3-3 +0;5.�	ä��567%ü�Â��23¨�¦s() 
��ä©~��®9A4�7�49cãÍ�{eÛ�3g�Ú~�i�ÝÞîÅ,��7

�Ú�� C/NùeÈop�Fé 
ùeQR 
��®9A4�~32.5941Mbaud 
�49cãÍ~0.1 
�Q���²�~ON 
8PSK OBO~0.7dBÚ 16APSK OBO~1.5dBÚ 32APSK OBO~3.5dB 
�~�ÍÎ~BS17ch  
ß~�ÍÎ~BS15ch 
���I~~�i� 
¥/ð� � 2Ä-�QRÈ�� C/N�ùe�ÚC/N�
ý�aúF 
� ~�i
¥/ð�D+EF�� C/N �ùeqr�
 12 D��é¬M 1-3 D6�¾�9�
����é 
 

 DF� 23¨45�¤��ãÓ JEN 1�34�

1��

Í#�

�23��èéDð�i
�

�1� JEN OP�	Q�%O�
�

�23}èéD��i~� 23§À

JEN�hè��

235��

JEN�hè��

JEN�

�$�hè�

ç� ·x ìFê&éõ��E�� ·x ìFê&éõ��E�� DL�D� DL�F� 	�D�

ú� ·x ìFê&éõ��E�� ·x DLê&éõ�ìE�� DL�D� DL�F� 	�D�

S� ·x ìFê&éõ��E�� DéGèëé� DL�D� DL�ì� 	�F�

�� ·x ìFê&éõ��E�� ·x K&éõ�ìE�� DL�D� DL��� 	�ì�

C� ·x DLê&éõ�ìE�� ·x K&éõ�ìE�� DD�q� DD�q� 	�	�

F� ·x K&éõ�ìE�� ·x K&éõ�ìE�� q�	� q�	� 	�	�

M� DéGèëé� ·x K&éõ�ìE�� D	�D� D	�D� 	�	�

�
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2-3-4 ×ØÙÚÛ$%À�Z(�89ô:;1� 
��ä©~³´ßdb� OMUX ãP9n7eD+EF�/2 �ã� BPSKz32APSK �6
�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú̀ ñ¯]° 34.5MHz�����7�op
�Fé 
� ³´ßdb���x��Ç�4n�
 13D��éâÕÖ���&'ßdb½�¾cã�

 14D��éð+Ú³´ßdb��D+EF 16APSK+,- 32APSK�½�¾cãÙÚ
³´áÇ4ãz4C/NÈOBOîòÅ7ðF OBO�ò3 OBO����Dùe�Úò3 OBO
Û�3g��é�¬M 1-6�õ) 
 

 Dìï×ØÙÚÛÐÑ�¨ÓcmÆ�q�

+0;5.�	� ìF��q�DI�í�h�

��567%� 	�D�

��LM� @EF +7	 è&éõ�©&éõ�K&éõ�DLê&éõ�ìFê&éõ�

"#$%� DE��DEì�FE��DEF�ìE��FEì�ìE���E���EL�ðEK�qED	�

�

 D�ï!��LM�¸¹ÙÚÛ 'è' Â���

"#$%� @EF�è&éõ� ©&éõ� K&éõ� DLê&éõ� ìFê&éõ�

DE�� �

�

�

�

�

	���

�

�

�

�

�

	�ð�

�

�

�

�

�

	�ð�

D�F�� D�K��

DEì� D�F�� D�q��

FE�� D�F�� F�	��

DEF� D���� F�D��

ìE�� D���� F�ð��

FEì� D�L�� F�q��

ìE�� D�ð�� F�q��

�E�� D�q�� ì����

�EL� D�q�� ì�ð��

ðEK� D�q�� ��D��

qED	� F���� �����

 
� 
 13��Ç�4n�3g�Ú³´ßdb�í]A4n47eD+EFÕÖ²��`ñ¯
]°�ùe��éùeqr�
 15D��éÝ�Ú¬M 1-3D6�¾�Ç������é 
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 D�ï×ØÙÚÛ$%À�89ô:;���

 
��LM� "#$%� 89ô:;��Iòó��

@EF +7	 è&éõ� DEF� ìì���

©&éõ� ìE�� ìì���

K&éõ� ìE�� ìì���

DLê&éõ� DE�� ìì�ì�

DLê&éõ� DEì� ìì�ì�

DLê&éõ� FE�� ìì���

DLê&éõ� DEF� ìì�F�

DLê&éõ� ìE�� ìì�F�

DLê&éõ� FEì� ìì�D�

DLê&éõ� ìE�� ìì�F�

DLê&éõ� �E�� ìì�F�

DLê&éõ� �EL� ìì�F�

DLê&éõ� ðEK� ìì�F�

DLê&éõ� qED	� ìì�D�

ìFê&éõ� DE�� ìì�F�

ìFê&éõ� DEì� ìì�F�

ìFê&éõ� FE�� ìì�F�

ìFê&éõ� DEF� ìì�F�

ìFê&éõ� ìE�� ìì�D�

ìFê&éõ� FEì� ìì�	�

ìFê&éõ� ìE�� ìì�D�

ìFê&éõ� �E�� ìì�D�

ìFê&éõ� �EL� ìì�	�

ìFê&éõ� ðEK� ìF�q�

ìFê&éõ� qED	� ìì�	�
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2-3-5 IFZ[\×ØÙÚÛ$%À�Z(� C/NOP�	Q�%1� 
��ä©~IF���+,-³´ßdb���D+EFÚ�/2�ã� BPSKÚQPSKÚ8PSKÚ
16APSKÚ32APSK� C/N25���¥Íùe���é16APSK+,- 32APSK�³´ß
db���DÏ�§ÙÚ��Dæ��
Í"Dò3 OBO Û�¬M 1-6 �õ���� C/N
�ö÷Dùe�Úò3 OBOÛ�3g�§ C/N25���¥Íùe���é 
ùeQR~ 
��®9A4�~32.5941Mbaud 
�49cãÍ~0.1  
�Q���²�~ON 
OBO~�/2 �ã� BPSK~0.4dBÚQPSK~0.7dBÚ8PSK~0.7dB 

� ð+ÚÀø���ÈÙ�4@2í?�ÏÊÎÚ16APSK D+EF��
Í 1/2 /y��
�
ÍDÏ�§ÙÚ��
Í 3/5 7×w����3g�Ú32APSK D+EF��
Í 3/5
/y���
ÍDÏ�§ÙÚ��
Í 2/37×w����3g��é 
� 
 16~
 20D�/2�ã� BPSKÚQPSKÚ8PSKÚ16APSKÚ32APSK� IF���i-
³´ßdb���D+EF�� C/N �ùeqr }���é��� C/N �/7Ù¬M 1-1
�õ�³´ßdb���D+�§ÙÚ�� C/ND OBO�IB�Û�ÉÊ��éô 3D IF
���+,-³´ßdb���D+EF�� C/N 2²iÔfgëÍ���é¬M 1-3 D6
�¾�9��Ú¬M 1-4 D?�6nA4��������é¬M 1-5 D�/2 �ã� BPSK
z32APSK� C/N25���¥Íº����é 

 DLï@EF�+7	 è&éõ� ãÓ JEN ���

"#$%� +,-.

�+/0�

ª�

D��

$%À�

«�

ãÓ JEN¬

��$�

}«Öª~

×ØÙÚÛ�

$%À�

­�

�

'è'�

×ØÙÚÛ

$%À®'è'�

¯�

×ØÙÚÛ�

ãÓ J�EN�'è'

�$�

}¯Ö«~�

DE�� ë��D�� ëF�K�� F�ì�� ëF�L�� 	���� ëF�F�� 	�L��

DEì� ë��	�� ëF�K�� D�F�� ëF���� 	���� ëF�D�� 	�ð�

FE�� ëì�	�� ëF���� 	�L�� ëF�F�� 	���� ëD�K�� 	�L��

DEF� ëD�K�� ëD���� 	�ì�� ëD�ì�� 	���� ë	�q�� 	�L��

ìE�� ë	���� ë	�ì�� 	�F�� ë	�D�� 	���� 	�ì�� 	�L��

FEì� 	�ì�� 	���� 	�D�� 	�K�� 	���� D�F�� 	�K��

ìE�� D�	�� D�F�� 	�F�� D���� 	���� D�K�� 	�L��

�E�� F�	�� F�F�� 	�F�� F���� 	���� F�K�� 	�L��

�EL� F���� F�L�� 	�D�� F�q�� 	���� ì�ì�� 	�ð��

ðEK� F�q�� ì�D�� 	�F�� ì���� 	���� ì�K�� 	�ð��

qED	� ì�K�� ì�q�� 	�D�� ��F�� 	���� ��L�� 	�ð��
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 Dðï©&éõ��ãÓ JEN ���

"#$%� +,-.

�+/0�

ª�

D��

$%À�

«�

ãÓ JEN¬

��$�

}«Öª~

×ØÙÚÛ�

$%À�

­�

�

'è'�

×ØÙÚÛ

$%À®'è'�

¯�

×ØÙÚÛ�

ãÓ J�EN�'è'

�$�

}¯Ö«~�

DE�� ëF�D�� ëD�F�� 	�q�� ëD�	�� 	�ð�� ë	�ì�� 	�q��

DEì� ëD�	�� ë	�L�� 	���� ë	�F�� 	�ð�� 	���� D�D��

FE�� 	�	�� 	�ì�� 	�ì�� 	�L�� 	�ð�� D�ì�� D�	��

DEF� D�F�� D���� 	�F�� D�ð�� 	�ð�� F��� D�	��

ìE�� F���� F�L�� 	�D�� ì�D�� 	�ð�� ì�K�� D�F��

FEì� ì�ì�� ì���� 	�F�� ì�K�� 	�ð�� ����� D�	�

ìE�� ��	�� ��F�� 	�F�� ��K�� 	�ð�� ����� D�ì��

�E�� ��	�� ��ì�� 	�ì�� ��K�� 	�ð�� L���� D�F��

�EL� ����� ��L�� 	�D�� L�ì�� 	�ð�� ð�	�� D����

ðEK� ��q�� L�D�� 	�F�� L�ð�� 	�ð�� ð���� D�ì��

qED	� L�K�� L�q�� 	�D�� ð�L�� 	�ð�� K�ì�� D����

 
 DKïK&éõ� ãÓ JEN ���

"#$%� +,-.

�+/0�

ª�

D��

$%À�

«�

ãÓ JEN¬

��$�

}«Öª~

×ØÙÚÛ�

$%À�

­�

�

'è'�

×ØÙÚÛ

$%À®'è'�

¯�

×ØÙÚÛ�

ãÓ J�EN�'è'

�$�

}¯Ö«~�

DE�� D�D�� F�L�� D���� ì�	�� 	�ð�� ì�ð�� D�D��

DEì� F�F�� ì�F�� D�	�� ì�L�� 	�ð�� ��ì�� D�D�

FE�� ì�D�� ��	�� 	�q�� ����� 	�ð�� ��D�� D�D��

DEF� ����� ��D�� 	�ð�� ��ð�� 	�ð�� L���� D�ì��

ìE�� ��ð�� L�F�� 	���� L�q�� 	�ð�� ð�L�� D����

FEì� L�ð�� ð�	�� 	�ì�� ð�K�� 	�ð�� K���� D����

ìE�� ð�q�� K�F�� 	�ì�� q�ì�� 	�ð�� D	�	�� D�K��

�E�� q�D�� q�ì�� 	�F�� D	���� 	�ð�� DD�F�� D�q��

�EL� q�ð�� q�q�� 	�F�� DD�D�� 	�ð�� DD�K�� D�q��

ðEK� D	���� D	�ð�� 	�ì�� DF�D�� 	�ð�� DF�K�� F�D��

qED	� DD���� DD�L�� 	�F�� Dì���� 	�ð�� D��F�� F�L��
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 DqïDLêéõ� ãÓ JEN ���

"#$%� +,-.

�+/0�

ª�

D��

$%À�

«�

ãÓ JEN¬

��$�

}«Öª~

×ØÙÚÛ�

$%À�

­�

�

'è'�

×ØÙÚÛ

$%À®'è'�

¯�

×ØÙÚÛ�

ãÓ J�EN�'è'

�$�

}¯Ö«~�

DE�� F�q�� ì�K�� 	�q�� ��F�� D�F�� L���� F�L��

DEì� ��D�� ��	�� 	�q�� L�	�� D�F�� ð�F�� F�F��

FE�� ��D�� L�	�� 	�q�� ð�	�� D�F�� K�F�� F�F��

DEF� L�L�� ð�ð�� D�D� q�D�� D���� D	���� F�K��

ìE�� K�	�� K�K�� 	�K�� q�K�� D���� DD�ì�� F����

FEì� q�D�� q���� 	�ì�� D	���� D�L�� DF�D�� F�ð��

ìE�� D	�F�� D	�L�� 	���� DD�K�� D�ð�� Dì���� F�q��

�E�� DD�ì�� DD�L�� 	�ì�� Dì�F�� D�q�� D��D�� ì����

�EL� DD�q�� DF�F�� 	�ì�� Dì�ð�� D�q�� D��L�� ì����

ðEK� DF���� DF�q�� 	���� D��L�� D�q�� DL���� ì�L��

qED	� Dì���� Dì�K�� 	�ì�� D��L�� F���� DK�	�� ��F��

 
 F	ïìFêéõ� ãÓ JEN ���

"#$%� +,-.

�+/0�

ª�

D��

$%À�

«�

ãÓ JEN¬

��$�

}«Öª~

×ØÙÚÛ�

$%À�

­�

�

'è'�

×ØÙÚÛ

$%À®'è'�

¯�

×ØÙÚÛ�

ãÓ J�EN�'è'

�$�

}¯Ö«~�

DE�� ����� ð�F�� D�ð�� K�ì�� D�K�� D	�D�� F�q�

DEì� L���� ð�ð�� D�ì�� q�ì�� D�q�� DD�F�� ì����

FE�� ð�F�� K���� D�F�� D	���� F�	�� DF���� ��D��

DEF� q�F�� D	�F�� D�	�� DF�	�� F�D�� D��D�� ì�q��

ìE�� D	�L�� DD�ì�� 	�ð�� Dì�	�� F�ð�� D��ð�� �����

FEì� DD�ð�� DF�D�� 	���� Dì�K�� F�q�� DL�ð�� ��L��

ìE�� DF�K�� Dì���� 	�L�� D����� F�q�� DK���� ��	��

�E�� D��	�� D��ì�� 	�ì�� DL���� ì���� Dq�K�� �����

�EL� D����� D��q�� 	���� Dð�D�� ì�ð�� F	�K�� ��q��

ðEK� D��ì�� D��K�� 	���� Dð�q�� ��D�� FF�	�� L�F��

qED	� DL�ì�� DL�K�� 	���� Dq�F�� ����� Fì�L�� L�K��
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2-3-6 ODUHIJ�Z(� C/N�$��1� 
��ä©~³´ßdb���D+�§Ú8PSK 3/4Ú16APSK 3/4Ú 32APSK 4/5 �� 3�
�DÏ�§ÚODU ����Ú�Q���²� ON D+EF C/N 25���¥Íùe��
�ÚC/N�
ý�aúFé 
ODU�� 
¥/ð� D+EF³´ßdb���� C/N25���¥Íùeqr�ô 4D
��éODU�ñêD,F�� C/N�ùeqr�
 22D��é 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�

� �ï'G< HIJ� K&éõ�ìE��DLê&éõ�ìE��ìFê&éõ��E��

×ØÙÚÛ$%À�JEN OP�	Q�%� �

�

 FFïK&éõ�ìE�äDLê&éõ�ìE�äìFê&éõ��E��'G< �9��[�ãÓ JEN �� 
½¼LM� 'G< §À�

ãÓ JEN�hè��

'G< 5��

ãÓ JEN�hè��

JEN �$��hè��

K&éõ�ìE�� q�ì� q�ì� 	�	�

DLê&éõ�ìE�� DD�K� DD�q� 	�D�

ìFê&éõ��E�� DL��� DL�K� 	���

KU¼½KI

KU¼½KK

KU¼½KP

KU¼½PS

KU¼½PO

KU¼½PQ

KU¼½PR

KU¼½PT

KU¼½PN

KU¼½PM

KU¼½PI

KU¼½PK

O OUT S SUT KP KPUT KK KKUT KI KIUT KM KMUT KN KNUT KT KTUT KR KRUT KQ

<L¾�­²;³

;
¼
¿

OD6¹�MLN�÷ø¨©ª�� 
OD6¹�MLN�÷ø¨©ª�� J�CJ
KR0D6¹�MLN�÷ø¨©ª�� 
KR0D6¹�MLN�÷ø¨©ª�� J�CJ
MI0D6¹�NLT�÷ø¨©ª�� 
MI0D6¹�NLT�÷ø¨©ª�� J�CJ
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2-3-7 hiNO1� 
��ä©~8PSK 3/4+,- 32APSK 4/5�³´ßdb7e²�D2�Ú¹²¸�e��H
rq�b�²iÔ� 0çè�4.5MHzÝÈÕ
,(Ú8PSK 3/4Ú32APSK 4/5�;<>:
<A�m C/NÚ��¾A�m C/N�ùe��;�Fé 
ùe�I~¹²¸�e��Hrq�²iÔÕ�bD+EF�419²iÔ¦�� 0 çè�
4.5MHzÝÈÕ
,(�
 23�õ�ÚC/N�-4dBD�e�ÚC/N� 0.1dB6��>È�I
,(Ú¹²¸�×�î 1�Ìøù�F C/N�;<>:<A�m C/N��ùe�Fé&�§Ú
×�oò?@çè C/N � 0.1dB 6��>Èïy,(Ú×�î\üF C/N���¾A�m
C/N��ùe�Fé 
8PSK 3/4 +,- 32APSK 4/5D+EF;<>:< C/N+,-��¾ C/N�ùeqr�

23D��é 
 

 FìëDïK&éõ�ìE���PËVÊË.0p JEN���y.0p JEN�1�34�

 
 
 
 
 
 
 
 
 
 
 
 

 FìëFïìFê&éõ��E���PËVÊË.0p JEN���y.0p JEN�1�34�

 
 
 
 
 
 
 
 
 
 

_£9
¢�Ë��
­®=¸³

��>¡
_£9
­®=¸³

&���
_£9
¢�Ë��
­®=¸³

ÞßÆ
�ß
<L¾

��ñ
<L¾
­²;³

�[

P P PUP ½MUP ½MUK
K KIKQUMR KUP ½IUS ½IUS
½K KIKTUMR ½KUP ½IUS ½IUS
I KIKOUMR IUP ½IUO ½MUP
½I KIKNUMR ½IUP ½IUO ½IUS
M KIKSUMR MUP ½IUO ½IUO
½M KIKMUMR ½MUP ½IUO ½IUS
N KIIPUMR NUP ½IUO ½IUS
½N KIKIUMR ½NUP ½IUQ ½IUS

NUT KIIPUOR NUT
½IUP

½KUR4IÌ
½IUO

½NUT KIKKUOR ½NUT ½KUS ½IUT

OD6¹
KIP,-./

<L¾VÍ��_£9ÎÏÐÑÒ
JTUT®=¸]�b|B.\Ó�
Ô�JTUP®=¸�B.\Ó�

_£9ÎÏÐÑÒ½TUT®=¸]�
b|B.\Ó�Ô�½TUP®=¸�

B.\Ó�

_£9
¢�Ë��
­®=¸³

��>¡
_£9
­®=¸³

&���
_£9
¢�Ë��
­®=¸³

ÞßÆ
�ß
<L¾

��ñ
<L¾
­²;³

�[

P P PUP ½IUO ½IUO
K KIKQUMR KUP ½IUQ ½IUQ
½K KIKTUMR ½KUP ½IUQ ½IUQ
I KIKOUMR IUP ½IUQ ½IUQ
½I KIKNUMR ½IUP ½IUQ ½IUQ
M KIKSUMR MUP ½IUQ ½IUQ
½M KIKMUMR ½MUP ½IUQ ½IUQ
N KIIPUMR NUP ½IUQ ½IUQ
½N KIKIUMR ½NUP ½IUQ ½IUQ
NUT KIIPUOR NUT ½KUM ½IUP
½NUT KIKKUOR ½NUT ½KUN ½IUN

MI0D6¹
KIP,-./
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2-3-8 QRJ�1� 
��ä©~8PSK(3/4)Ú32APSK(4/5)�N`á�?4ì4/O?4ì4���Ú'z���Ú
³´ßdb���È�67ËÌùeé 
ùe�I~MPEG-2á�?4ì4�e³�nQ�?4@� ToÚMPEG2O?4ì47e³
�nQ�?4@� Te7�ÚÎÉ 3Ä-����D+�§Ú67ËÌ�To-Te�ùe�Fé 
ùeDg���{n4NÐ�ô 5D��é 

 
� �� 1��Gû_ýsqµ��

 
67ËÌùeqr�
 24D��éÔÛÙãA4��ËÌD�3�§���é 
 

 F�ïK&éõ�ìE���ìFê&éõ��E��QRJ�1�34�

 

½¼LM�

�

Hé .�	�

�I�¥���

�

�
.�	�

�I�¥���

QRJ��

µ
¶·¸¹º»¹E�

¼»¸¹º»ë$%À�
D� $%À� �� $%À�

��gí�b�� �éb��� ��gí�b�� �éb��� ��gí�b�� ��b���

K&éõ�ìE�� FF� F	� ìF� D�	ð� ìL��� D�FF� ìL��� D�FF�

K&éõ�ìE�� Dð� D�� ìF� D�	ð� ìL� D�F	� ìL� D�F	�

K&éõ�ìE�� Lq� L�� ìF� D�	ð� ì�� D�Dð� ìL�ì� D�FD�

ìF&éõ��E�� Lq� L�� ìF� D�	ð� ì���� D�DK� ì��L� D�Dq�
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