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625 1750 2125 3750 15250 18750 19250 27375 29000 
4375 6750 7125 7500 13125 16250 19375 28875 29250 
1500 6125 6533 13500 23500 25500 26000 27625 28750 
6500 7625 9625 14875 16875 18000 18500 27500 27750 

250 4204 6000 12500 17125 21204 21875 22079 23750 
125 9125 11250 11875 12000 14000 14125 15875 24125 

4875 9875 11000 11125 13000 16500 19000 25125 26375 
2941 8500 12362 15125 16375 18250 20250 21375 24000 

0 750 19875 21625 21750 22125 23250 27329 28375 
875 2750 3125 8625 18875 20000 23375 26125 26829 
500 5533 18375 18625 20125 20375 24625 25250 27875 

1250 10000 10658 17000 17750 19500 19625 25875 29375 
2250 3000 4000 5250 9375 11750 14750 24875 29500 
5000 5750 12375 16625 17579 18125 21250 22625 26625 
2500 3783 4625 9250 10875 15500 17625 22375 28500 
1125 5500 9737 13329 13750 13875 16829 22750 24375 

375 6875 10454 11375 12875 13375 14250 19750 23125 
3375 4750 8375 10125 14500 17875 22500 24829 25829 
1625 3500 5625 6783 8987 12250 21158 23625 24250 
1000 12750 16204 
3875 15000 16000 
14625 15375 21500 
7875 11625 24500 
1875 2875 9000 
8875 20500 28625 
14375 17375 27125 
8000 20875 26500 
11500 20750 22329 
4329 7250 12625 
7750 13704 25000 
3329 5875 23875 
7000 17250 28250 
5125 7375 22875 
8125 26875 29125 
25625 26250 28000 
1375 15750 19125 
4500 10625 15625 
2079 9750 10250 
2375 6250 28125 
20625 23000 27000 
8250 10750 25375 
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1165 4327 5257 6652 8977 14185 16417 17440 21346 22183 22741 25810 
2002 2653 3769 7467 10930 19672 19951 23392 23671 24787 25159 26368 
5908 7768 12489 13441 13999 15487 16324 16882 17161 17254 18370 18835 
1072 1422 1723 3304 4513 5815 6187 8605 12024 13720 15673 19300 
3025 4699 9349 9677 10279 12210 15766 17905 20974 21160 21532 22418 
2910 6280 6931 8539 10186 10651 14907 18326 19021 22834 23485 25908 

700 4048 5443 8047 12675 14721 17768 19858 22462 22648 24229 26160 
4026 4792 6001 6838 9163 11023 13255 13534 18818 20695 24393 24601 

235 2095 7210 15022 19486 20416 20952 21718 21953 23206 25903 26182 
1515 2188 4141 5071 6537 11608 11674 11767 19464 19765 21067 25531 
1909 5629 8233 10886 14535 16816 17347 18698 20509 22555 23113 26461 
4420 9721 16975 20230 
6094 12325 25717 26275 
7024 9907 16789 22090 
1537 3862 14092 24880 
6559 7117 11116 24415 
12303 18649 21625 24043 

935 6373 9442 17068 
886 8419 15930 17719 

8884 14371 16138 18928 
2445 8698 18277 22369 

421 5421 15952 23857 
3211 5793 7861 21253 
7653 11581 12511 25066 

328 8791 24136 24579 
11209 14557 15301 20673 
1258 3397 10465 24973 

142 2932 5164 20044 
6745 10093 16045 16231 
3260 4234 14814 16510 
7374 16696 19207 25252 
10443 10837 21439 25438 
1630 9699 11860 23950 
2538 8512 17998 20859 
2560 9327 9814 23578 
12954 13047 18091 21997 
10000 13233 20323 23020 
14278 15208 15580 18742 
12697 13069 19579 24694 

607 3676 4978 17604 
12046 12790 13813 22927 
1050 2423 11302 15394 
3583 7959 8211 9141 
4606 11488 15115 23299 
3490 7489 17812 19114 
5536 13627 15000 25996 
1887 2746 4885 21904 

514 13419 13906 20279 
8025 10558 23764 25700 
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935 1458 2280 7022 7261 10304 13046 14232 14442 19132 
1219 2960 12710 16907 17635 18558 18607 20783 21275 21527 
1713 3083 3992 8208 11182 14002 15040 19443 19860 21268 
4595 8550 8796 9519 11520 15723 16495 17628 19287 20007 
1324 5883 6312 6626 8651 11192 11796 12394 15476 16860 
2150 3938 5484 5966 6871 10755 13112 15299 20144 21625 
2503 3253 3414 4829 5574 6401 8181 10063 13159 17765 
2408 4033 4160 5921 6539 7938 9001 15716 16189 16411 
422 3861 7506 11878 11939 15138 15617 17293 18581 19050 
4003 6185 7743 8979 11367 11605 14867 16383 18641 18700 
8862 8986 12553 13230 13908 13986 16632 18386 20073 20655 
325 2041 2891 5428 9469 9497 11906 16679 16693 20615 
1483 2177 5196 7977 9040 9168 9712 9869 15086 18396 
717 2863 2884 3614 6766 8413 12640 13271 14420 21818 
1742 2267 5713 6214 16642 16847 18468 20656 21540 21830 
2175 5642 6972 7614 9616 9955 10631 12293 12916 18984 
12742 19462 20458 
11100 11954 19267 
1120 3218 7998 
6212 15705 19295 
8774 11612 12712 
9661 17108 21492 
6296 6815 8590 
767 1804 3167 
2793 10075 15390 
4493 6855 21361 
7432 7927 16108 
879 9629 11718 
12879 16882 19590 
4982 19254 20006 
7798 14941 15386 
13088 14120 19159 
5082 9270 12298 
1372 8658 20254 
4719 19278 21161 
3106 3773 5181 
3892 11004 19423 
17566 18234 22002 
10589 11280 18876 
6845 9704 18378 
17541 19105 19788 
7463 17311 21787 
11607 19830 21371 
4359 12892 19222 
2419 12692 14590 
440 10303 14235 
4683 7984 14856 
3228 14298 15614 
3549 16686 17386 
1733 7291 20212 
1502 12471 17171 
10919 16678 18344 
1559 19353 21032 
15999 20879 21230 
5138 16012 17488 
507 18359 19398 
2745 4062 11305 
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4976 4994 11744 
3390 16158 20308 
2524 9477 17992 
3977 13357 16270 
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357 954 7119 7201 7951 8660 8833 10902 13537 15019 16162 17393 17414 
415 1005 2768 4478 6376 6992 10421 11744 13008 13294 16054 16103 17398 
33 1278 5158 7309 7692 7725 10635 12376 12386 14426 14624 15432 17361 

1005 2169 2215 3348 3667 4112 6118 8391 9296 9353 14480 16954 17519 
789 1675 1751 6153 6377 13166 13887 13905 14217 14507 14753 15707 15896 
355 1880 2959 3279 3328 6405 7962 9391 11195 11415 13999 14370 17134 

1487 2810 3059 3354 3515 4282 8082 14613 15099 15268 16682 17303 17559 
1140 2561 2662 2668 3505 4851 5341 6138 10407 12194 13150 13223 13239 
3068 3856 4550 8151 8244 9602 9752 11365 11636 11768 12134 13566 17105 
1435 1664 2304 3212 4974 8135 11314 11588 11667 12195 15385 15715 16714 
1741 1947 2773 4045 4340 8244 9170 9583 12382 13645 13768 14027 16709 
4247 5364 12994 

24 1585 9160 
5678 9509 12795 
1584 2932 7313 
5311 6685 16318 
1053 9398 14842 
9448 12744 13810 
3040 3679 7686 
9816 11028 13609 

352 3396 7645 
293 6003 12642 

6840 11000 13886 
3030 6910 11489 
4601 16312 16351 
5633 5708 9483 
6931 12266 15863 
4080 11013 16587 
6077 6901 8660 
11160 12563 16833 
12610 13589 17255 

597 6780 12541 
3572 5296 16178 
2772 10557 16953 
8315 9497 12811 
9076 10590 17513 
9464 11633 12939 

117 11613 11782 
4008 7056 12120 
2156 6956 9614 
11255 11681 14684 

374 5204 5316 
5750 10140 10754 
3246 15326 16788 
4839 13725 14859 
3760 13834 16089 
2988 3455 12733 
5093 8924 16859 
3592 3621 16569 
6053 7951 8316 
7331 13216 17181 
8094 11141 16500 
1956 3488 10371 
2852 5454 8847 
3016 3177 10250 
2990 12736 13293 
8599 10333 12826 
11154 13241 16994 
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6472 14558 15541 

309 3770 15650 
3890 6732 12686 
1791 5409 16925 
10464 14384 14699 
1282 10278 15135 
5851 9569 10063 
9527 13932 17090 
4192 6788 17248 
2322 2357 9161 
1381 7313 16246 

196 3561 7252 
5881 10640 14399 
1451 14495 17425 
2911 8369 9439 
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4958 6639 6721 8238 9540 9550 10491 11742 11641 12092 13056 13460 
1135 1453 1545 1594 2703 3390 4538 4466 6018 11272 11598 12726 
4975 4835 7828 9796 9878 11211 11805 11887 12215 12732 13357 14181 
477 1914 3849 5397 5569 7818 7910 10083 10247 11108 13025 13558 
918 2825 3050 3130 3347 9325 11410 11549 12972 13560 14292 14183 
1996 6166 6176 6922 7396 8318 8722 8976 9837 10272 11541 12611 
899 1746 2968 3374 5260 5393 6379 7054 8048 9534 10696 14550 
1166 4372 5364 5573 10123 10104 10586 10967 10971 10780 13320 14450 
653 1703 1713 3800 4999 7275 7457 8366 8515 9175 9770 14341 
897 1176 1100 1689 2011 1912 2195 3827 4942 5395 6179 8525 
883 1697 2535 2785 7982 8505 8794 9803 10643 10411 12033 13592 
4688 4907 6004 6338 6537 9299 11769 12841 13341 13843 13650 14362 
5526 6516 10983 
11959 13659 13523 
2947 5532 8679 
8687 12867 13486 
5450 6719 10727 
1432 3767 12129 
735 4095 11557 
9755 10288 13978 
694 5899 6270 
5696 6393 10124 
4384 4710 7582 
7500 11231 12010 
5694 9259 11477 
5983 6762 8156 
2004 8197 11969 
1881 4872 8853 
7242 9017 9751 
241 2168 8361 
7254 7375 10401 
3236 3726 5446 
4979 5151 5778 
4093 5858 6926 
3714 13072 14265 
2537 6752 9503 
3599 10153 10534 
2406 6141 14388 
2334 12379 12664 
2086 9319 14140 
895 11639 13814 
405 4456 13349 
3601 8072 11104 
7908 11344 12523 
362 8113 10934 
2330 3931 9632 
1266 3150 3564 
2494 4013 7900 
1186 9395 9216 
1553 7090 7377 
4085 6389 8894 
8730 9591 12502 
6434 7131 13691 
7172 7295 10575 
1184 9936 14358 
5284 8884 10438 
407 5149 14548 
5079 7049 13527 
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3685 7642 7992 
2209 2453 3177 
2978 4341 8029 
846 3478 12943 
2332 10276 13322 
1871 8802 13277 
2580 4292 10329 
3277 7785 14210 
6832 12949 13117 
1994 4257 4425 
2158 4782 13568 
530 11096 11723 
3183 12564 14152 
403 6842 9509 
9895 14161 14474 
487 3318 11590 
2517 6266 14306 
3031 3769 11928 
3029 3154 11846 
6268 14052 14585 
3933 5327 11826 
6514 12785 13158 
7888 11414 12662 
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1372 1492 2242 2362 3502 3622 6472 7912 8362 10252 
3775 4732 6682 7942 9712 10162 10501 10343 10852 11184 
1086 2482 2812 2932 5550 5602 6807 6862 8433 10042 
1282 2844 5543 6147 7492 8122 8842 10282 10582 11573 
682  986 2274 5780 5872 6595 7712 7674 7972 10828 
1552 3000 5218 5182 5423 5635 7528 8756 9742 10553 
473  2431 4224 4952 4762 6542 7413 8905 9446 11242 
1262 1582 1793 3865 4590 4852 7854 8032 10137 11433 
1109 1225 2302 3382 4232 6352 7312 8637 9757 10134 
1922 4882 4972 5307 5610 7913 9204 10372 10860 11582 
1111 2123 3833 4711 6238 6353 7102 8260 8872 11512 
563  2003 3988 3748 3832 6515 7105 8550 10588 10617 
689  1102 1735 2724 3023 4135 5309 7026 8334 9532 
1384 1882 3594 4385 5784 9832 10752 11064 11274 11393 
1316 1373 2040 4287 5483 6239 8878 9745 10855 11454 
5243 7344 7493 
1710 3597 11007 
3472 6323 10974 
1649 3082 5812 
6444 9481 9809 
1134 3352 9502 
4553 8782 10972 
4462 7073 8814 
4781 10023 9989 
2303 5754 6262 
3055 5513 7162 
3053 8337 9952 
4012 4853 7015 
3685 4583 10709 
4588 5184 5242 
3952 4288 7884 
3112 5303 11152 

803 5999 9144 
688 1734 3202 

2363 9412 9862 
3052 7223 7794 
8453 9954 11572 

562 5093 9172 
4709 5693 10095 
5752 8573 11004 
2244 4403 8452 
4258 9442 9534 
3263 5157 10919 
7553 8932 11488 
1402 3683 4644 
3353 6684 8062 
2093 8002 10164 
2820 7432 7824 
5363 6804 9232 
3203 7734 10167 
8518 9085 9052 
2723 2995 9802 
3328 9112 10614 
3474 5046 8583 

653 7137 7434 
1294 6059 11484 
1224 1343 1912 
2184 4253 8512 
1764 6474 8367 
4915 6237 7914 
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1073 10494 11182 
2453 2997 3292 
4468 6954 10497 
5964 6273 7252 
3773 8572 8664 
2008 2097 2064 
4858 4942 8939 

623 4764 8392 
2760 6983 10192 

982 2573 2694 
1732 3743 9024 
6712 9332 11223 
1252 11363 11544 
4312 6365 8662 
3303 6925 11135 
2753 6811 7225 
4314 10823 11062 
3448 3924 9562 
5453 7704 9622 

742 6628 7174 
867 833 5632 

6481 6717 11373 
2452 7583 9324 
2640 7222 8902 
6173 9352 10889 
1222 1522 7582 
5758 6234 11452 
2100 7020 10822 
2633 4792 8214
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1215 1303 1606 1628 1804 2200 2244 5522 8475 8514 
1364 2122 3569 4163 4554 4906 5418 4109 7150 8250 
1043 1220 2916 4604 4827 6094 6492 6996 7527 8275 
1134 2530 4052 3072 6060 5711 6170 6210 6938 8409 
1321 1672 2073 2426 3481 4480 7678 7421 7835 8519 
1598 1611 2200 2024 4938 5106 5216 6434 7750 8011 
1932 1677 2800 3345 5811 6161 7132 7326 7713 7524 
1855 1084 5315 5399 5846 6047 6497 7567 8414 7907 
1262 3747 4097 5788 5733 6109 6832 6976 8437 8489 
902 2082 1986 2479 2926 3666 4527 6857 8145 8522 
1067 2848 4332 4822 4603 4759 5250 6182 6296 7900 
2465 4449 4402 
3939 5505 8147 
4444 5346 7062 
2046 3235 4116 
2427 4335 5033 
2118 4322 7480 
819 1277 8343 
3834 5128 6248 
1877 2377 2513 
2179 5632 8492 
3332 7656 7925 
930 2332 6424 
804 6056 7350 
2757 6645 7174 
3547 5232 6940 
2229 5493 7943 
2008 2794 2884 
2135 3158 3874 
1149 2883 8010 
4423 4445 8379 
688 3036 4011 
3272 3882 5414 
890 1722 3239 
4453 5638 7806 
2730 4847 5588 
1240 3058 7788 
4533 6798 6954 
3037 6715 7866 
871 3640 6426 
2797 8097 8421 
1830 3549 3762 
3786 3938 4229 
3702 4752 7722 
748 1023 7568 
2150 2136 2913 
3307 8301 8580 
1543 5172 6956 
684 6249 7876 
6030 7041 7634 
2048 2597 5109 
2795 4555 6842 
3306 4050 5214 
3631 4957 8272 
2514 4889 8541 
2784 6759 8234 
3940 5084 8382 
6297 6634 6580 
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1129 8300 8470 
2420 3349 7239 
1480 6475 6804 
841 2028 6436 
3301 5766 6116 
552 5045 7539 
3279 4539 7422 
2333 6820 8118 
2268 6870 8316 
4026 5921 8013 
731 1212 6167 
3438 5509 6688 
1282 5594 8123 
1903 3791 7551 
893 1440 1501 
1914 4340 6628 
2647 2994 5018 
2786 3245 8016 
1614 3743 5258 
1018 5065 6293 
4291 6937 7640 
3636 6077 7992 
1265 1586 5765 
3830 4599 6716 
1122 7508 8213 
1567 3213 6471 
4978 5544 5874 
2993 4405 5786 
1826 4885 5681 
4664 5907 6338 
2621 3542 6491 
2178 6143 6974 
4105 7267 7282 
1232 1431 5808 
947 6103 7182 
3752 5173 6060 
2816 3635 6073 
1343 4226 7744 
3241 7047 7546 
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836 3140 3644 3968 4238 5858 5930 6470 6542 6866 
1183 2385 3689 3248 3680 4112 4616 4868 5210 6344 

494 1179 2908 3158 3715 5432 5426 5617 6998 6600 
1325 2485 3466 5228 4605 5244 6102 6286 5107 6955 

880 2704 3752 4204 4493 5403 6368 6308 5265 6950 
538 1209 1201 1330 2205 2887 2931 3016 3613 6036 

1699 2414 2441 1307 3886 4716 5761 6712 6817 5491 
1299 1143 1974 2683 3880 4554 4851 5714 5811 6896 

913 2626 4797 2922 3181 4324 5023 5936 6717 2455 
2620 2983 3267 3036 4460 5026 5366 6428 6442 6644 
2115 3862 3472 4369 4889 6431 6995 6743 7086 6093 
3375 5631 7082 

972 1348 5296 
1001 1365 1684 
1396 4861 4841 
5103 5607 6092 
1089 2876 5303 
2731 4742 5733 
1214 1594 5145 
2046 4078 5566 
3252 6375 6528 
2138 2942 6892 

983 3759 5216 
1402 1888 4552 
4033 6110 6794 
2510 4725 6459 
1188 3936 6868 

430 900 3284 
651 6083 6115 

2973 4458 4475 
2592 3141 5737 
2194 5620 6060 
3785 4332 4562 
1652 4412 4736 

778 2943 7104 
695 2619 6133 

2104 3650 6099 
1680 6920 6970 
1526 2109 3268 

732 1075 3914 
2958 3393 5055 
1858 6297 6926 
3673 3667 6852 
3445 5500 6503 

787 3071 6512 
477 712 2852 
914 2121 2898 

2187 3251 3769 
391 4383 6766 

1338 1713 5858 
1182 1905 2622 

459 685 2150 
2048 4077 4976 

389 2360 2858 
482 3852 5918 

1666 4881 6507 
1304 2709 5788 

578 5561 6276 
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1938 2456 4323 

929 1559 5859 
1941 3070 3266 
2710 3820 4452 
4295 5300 5717 

841 1845 4461 
2087 3257 5057 
3199 4322 4796 
3992 4258 4639 
3547 3786 5040 
1099 3646 5320 
1199 1593 2116 
1835 6078 6693 
1360 4214 5686 
1655 2661 5662 
3478 5227 5993 
3201 4482 5066 

659 1701 6062 
4720 5070 6264 
2408 4415 6264 
2259 5124 7054 
5558 5810 5863 
3205 4959 6353 
1305 3467 6132 

639 4348 5894 
567 3050 4065 

1082 2497 4129 
2006 5420 5247 
1358 1600 3883 
1060 1136 2716 
1620 2407 6841 
1899 6146 6386 
1492 1792 4762 

606 1648 4064 
679 2534 7084 

4403 6195 6601 
3704 4840 5560 

612 2406 2755 
523 5545 6783 

2296 3774 6996 
1413 4713 7033 
2386 3119 5283 
3291 4930 6981
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93 1986 2504 2631 2810 2877 3763 4354 4824 
76 385 1193 1434 3481 3979 4379 4436 4587 
160 350 911 964 1180 1428 2212 3465 4738 
130 389 620 865 1966 1999 2315 3714 4392 
139 2226 2900 2932 3167 3550 4630 5155 5271 
163 519 902 1789 2809 3731 3759 5270 5287 
390 2117 2436 2877 3378 3731 4882 5205 5463 
2131 3304 3681 4382 4462 4594 4808 4929 4985 
592 676 3162 3391 3817 4392 4847 5492 5513 
640 1392 1583 1742 2649 3827 3918 4029 4319 
479 669 1097 1380 2222 2538 2809 3727 3750 
1214 1592 2559 3574 3966 4108 4284 4646 4930 
205 641 1947 2048 2066 2589 3277 3999 4869 
424 662 1243 1414 1873 1943 2212 3271 3493 
993 1122 1453 2626 3469 3568 3981 4930 5392 
892 928 3979 
90 2273 4406 
1890 2999 3206 
2411 4980 5104 
712 3958 4361 
497 1159 3611 
3145 4022 4896 
1120 2568 3522 
132 888 980 
934 1275 2660 
2797 3622 5588 
2797 4621 5312 
4070 4922 5171 
851 2474 3190 
57 2355 2527 
3254 3519 5061 
484 1948 4085 
405 1895 5547 
4288 4338 5337 
1695 4773 5356 
810 2881 5523 
1077 2731 3000 
796 3631 5170 
1028 1679 3049 
1138 3176 3866 
2928 3499 4448 
1079 1322 4875 
1651 2305 3871 
3223 3792 5541 
833 2418 5504 
1918 3292 5534 
2953 4430 5553 
1487 4715 4964 
2396 2686 3438 
4201 4519 5427 
179 1193 3181 
848 987 2822 
1136 2399 4467 
2909 3650 4553 
129 1325 5190 
3046 5252 5403 
4120 4290 4687 
150 3304 5605 
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16 4685 5478 
2910 3667 4453 
2471 2565 4228 
1694 4247 4900 
2116 4092 4412 
3003 4733 5351 
1377 1432 5404 
1024 3100 3224 
681 2154 5526 
1844 1985 4974 
330 2520 3746 
2573 3454 5496 
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x
x
x
x
xx
x
x
x
 

 
 
 
 
 

32APSK 

8PSK 
8PSK 

8PSK 

7e.�<6; 
7e.�<6; 

1
2

115
116
117
118
119
120

 

x
x
x
x
x
x
x
x
x
x
xx
x
x
x
 

 
 
 
 
 

32APSK 

1 
2 

115 

16APSK 
16APSK 

16APSK 

16APSK 
7e.�<6; 

116 
117 
118 
119 
120 

 

x
x
x
x
x
x
x
x
x
x
xx
x
x
x
 

 
 
 
 
 

32APSK 

7e.�<6; 
7e.�<6; 

i/2�9; BPSK 

7e.�<6; 
7e.�<6; 

1
2

115
116
117
118
119
120

 

x
x
x
x
x
x
x
x
x
x
xx
x
x
x
 

 
 
 
 
 

32APSK 

7e.�<6;

7e.�<6;

i/2�9; BPSK

7e.�<6;

7e.�<6;

1 
2 

115 
116 
117 
118 
119 
120 

 

x
x
x
x
x
x
x
x
x
xx

 

7e.�<6;

7e.�<6;

i/2�9; BPSK

7e.�<6;

7e.�<6;

111 
112 
113 
114 

110 

(a) 32APSK+16APSK (b) 32APSK+8PSK (c) 32APSK+QPSK (d) 32APSK+i/2�9; BPSK (e) 32APSK+i/2�9; BPSKy2

 
K 1� �L !MNOPQR 

 
½TA��qr¡W�FG½T TS AN#8ÕÍÎ5Ä� TS Aøêu�¡�¯êÖ8¹FGª7Ä�¾

1¾A TS ÖA��^���_¡o@�æ�_LñÎ PCR ¡·¢FGÔ0´w¹ Þ 2´+1 
 

 

2 TS1 
3��<6;=10 

32APSK4/5 
32APSK4/5 

32APSK4/5 

32APSK4/5 
32APSK4/5 

QPSK1/2 
7e.�<6;

QPSK1/2 

7e.�<6;

7e.�<6;

4	 TS2 
3��<6;=4 

32APSK9/10
32APSK9/10

32APSK9/10

32APSK9/10

5 TS3 
3��<6;=1 32APSK9/10 15/1

15/4

15/10

1/15

4/15

10/15

��÷ ~�xÞ� ç�6 

19�.�=15�<6;7¨ë8Ý

9¿j  9¿j 

32APSK4/5 
32APSK4/5 

32APSK4/5 

32APSK4/5 
32APSK4/5 

32APSK9/10
32APSK9/10

32APSK9/10

32APSK9/10
32APSK9/10

QPSK1/2 
7e.�<6;

QPSK1/2 

7e.�<6;

7e.�<6;

32APSK4/5 
32APSK4/5 

32APSK4/5 

32APSK4/5 
32APSK4/5 

QPSK1/2 
7e.�<6; 

QPSK1/2 

7e.�<6; 
7e.�<6; 

32APSK9/10 
32APSK9/10 

32APSK9/10 

32APSK9/10 

32APSK9/10 

 
K 2� ST TSU�QR 

´w#â 1-1 



 

 

 

PCR A¥ 
 
JKL�MN4OP).EQ%JKLRSTUV-WX�Y�Z4[0\]S%^5- PCR _4`a

MPEG-2 TS4bcSd.e,$fghi9 
& 1(a)'()/0'%���#1j#5 4klB%��FG 16APSK%mnop 1/3 Sq<).rs4t8.,%

JKLRSbcuD.KnT:&(b)�/0'-6%:;v?�4wP 187v?��TS$v���x'yCD.e,'
-.9JKLzST%e�TS�{|':;v?�4}~hE�S%^5-PCR_4`a����TS����,h
BMPEG�����'�)��$�.9e�/0-��4��).PCR'}]78.F�4�t�� 1�3'(
)9 

 
 

          

          

          

Slot #1 

Slot #2 

Slot #3 

Slot #4 

Slot #5 

16APSK(1/3) 

          
187Byte TS y10 

BCH	
24Byte

Stf 
6bit

LDPC 
3693.25Byte

187Byte TS y10 
BCH	

24Byte
Stf 
6bit

LDPC 
3693.25Byte

187Byte TS y10 
BCH	

24Byte
Stf 
6bit

LDPC 
3693.25Byte

Dummy Slot 
5610Byte 

xxx 

H 
22B 

H 
22B 

H 
22B 

BC
H

 
S:
;  

LD
PC

 

BC
H

 
S:
;  

LD
PC

 

H
 

H
 Dummy Slot 
5610Byte 

187Byte TS y10 187Byte TS y10 

}+ª 

(a) �<6;�� 

(b) }+ª�* 

Slot #1 Slot #2 Slot #3 Slot #4 Slot #5

Sync,Pilot, 
TMCC 

Sync,Pilot, 
TMCC 

Sync,Pilot, 
TMCC 

Sync,Pilot, 
TMCC 

Sync,Pilot, 
TMCC 

S,
P,

T 

S,
P,

T 

S,
P,

T 

187Byte TS y10 
BCH	

24Byte
Stf 
6bit

LDPC 
3693.25Byte

H 
22B 

                    

BC
H

 
S:
;  

LD
PC

 

H
 

187Byte TS y10

S,
P,

T 

BC
H

 
S:
;  

LD
PC

 

H
 

187Byte TS y10 

S,
P,

T 

 
 

K 1� V�WXYZ[\]�!&%�QR 
 

´w#â 1-2



 

 

 

PCR A�õ[xq6A¹ 
 

��qr 16ASPKÄopD� 1/3 8��Ä1 ~]^�é 5 ���_(�����_5 4 ���_)¡��S

Îù¾ª���ÝQíÄMPEG-2 TS ¡W�FG.N¡¹8b+FGÔ 

^ 1� _23`aQ�L !�� 

�<6;
567

-./=
>?80@6;AB

CD3
01�2

�/69
:6;

EFGD
01�2

EFGD
H*IJKL

CD3M567
M�/69
H*IJKN

N O P QQRRS NTU
NQVUS
>NSB

NVL U LVWQU SXPPP
SXPQL
>QNONLSB

SXVTU NOPYPPXPPZ

L O W QQRRS NTU
NTVWL
>NLB

NVL U LUWWQ SXQSS
SXQSR
>QVONLSB

SXVRS LOWYQSZ

N O L QQRRS NTU
LLQQS
>NWB

NVL U LLSUU SXWSS
SXWSR
>UNONLSB

SXVRQ NOLYWSZ

P O W QQRRS NTU
LUVLR
>NRB

NVL U NTWTR SXUSS
SXUSR
>TPONLSB

SXVRU POWYUSZ

L O P QQRRS NTU
LVVLS
>LSB

NVL U NQWRU SXUUT
SXUTW
>LTOQSB

SXVRR LOPYUUXUTZ

P O Q QQRRS NTU
PLVNL
>LLB

NVL U NNWVQ SXTPP
SXTQL
>RVONLSB

SXVRV POQYTWZ

Q O W QQRRS NTU
PWVSQ
>LQB

NVL U RUSL SXRSS
SXRSR
>VTONLSB

SXVVS QOWYRSZ

W O U QQRRS NTU
PTQSS
>LWB

NVL U TNSU SXRPP
SXRQL
>NSNONLSB

SXVVS WOUYRPXPPZ

T O R QQRRS NTU
PRRVU
>LUB

NVL U WUNS SXRUT
SXRTW
>TORB

SXVVS TORYRTXWZ

V O NS QQRRS NTU
QSPVL
>LTB

NVL U QNNQ SXVSS
SXVSR
>NSVONLSB

SXVVN VONSYVSZ

[\H
*IJ
KP

]^
H*I
J

�<6;=YEFGDH*=

 
�1  �����(����+BCH�	
�+��������������)����a� 
�2  (����+BCH�	
�+��������������)�(�����BCH�	
�+��������������+LDPC�	
�) ����b� 
�3  (a)�(b) 

 

/ 1 8�¾sÄopD� 1/3 ÖW�ÖõG 1 ���_×ª�A TS �æ�_5 10 �æ�_Ö×GÔñª

íèÎÄ�� 4 ���_¡UèÎW�ÖõG�æ�_T5Þ 1(a)8&F�Ê8 10S4U40 �æ�_L¥GÔ 

¯����ÝQ5ÄöA�æ�_�_�^�¡���_��SÎFGZ8ÄPCR A�õ[x¡�ÊÔPCR

A�õ[x5 5 ���_(áèÄ����_ÄTMCC ¡NO)�A¿¸�(5810S5Byte=46480S5bit=232400bitÄ

Þ 2 ¡´+)(Ö�ÊÔ 

5 ���_�Aøê8NÓ¾G 188S8S40=60160 ©�_A=^?¡áøê/8 232400 ©�_A¿¸�

(8ò�FGª7ÄÞ 1(b)8&F�Ê8Ä232400/60160=2905/752 A»C�B¡�ÊÔÓªò�¡�Ê�Ä

1TS ¡ìõ�Oæ8Ä19.5��_�Aê^¡×õÎÄ�A TS ¡ìõ�OÔööÖìõ�=h TS L�¾8

Á�FG 19.5��_Aê^¡NqôÎööÖ5$@LÃÄöL8FGLÄò�8UÊ¿¸� 1 ���_5

28 A$@Ö"#½¾ÄööÖ5�;A 10$@A:UÍÄ¹� 18$@85 NULL �æ�_¡ìõ�OöL

LFGÔ�(A¿¸�($Aò�íh�ñªùÄò�½¾ª TS 8:ñ-Z¥g¡LG PCR 8�õ[x¡

�ÊÔ 

PCR A�õ[xíh�ñªùÄáÞ(c)8&F�Ê8Äìõ�=hLõA 120/5 'A»CÖz:dñ¡�

ÍÄ6Aá�A�¡/ñª TS L 8Ä~]^�A���_($ PCR ¡�õ[xª TS ¡Ä3Aáè��

_¡4iñÎ¶bFGÔöA�VÖ¯����ÝQAW�nopDz$A�p¯õ½ñ¡�ÊÔ 

W�nopDzÖ5ÄöA�p8W�nopD¡�Í��FGÔÓª¯�8Ö5ÄöA�p¡¯�ñÄ

´w#â 1-3



 

 

 

120/5 8øê_1FGÔF¥qËÄ¯�8áÖêáÞ(c)A�pí�ù¾GöL8¥GÔ 

¯�8Ö5áÞ(c)A�p8:ñÄáÞ(�)A 232400bit(A$@8áè��_¡��ñª TS¡ò�FGÔ

ò�¡�Ê�Ä1TS ¡ìõ�Oæ8Ä19.5��_�Aê^¡×õÎÄ�A TS ¡ìõ�OÔÓª 10$@ì

õ�=hÁA 18$@85á�Aê^¡·õ¥íùÄNULL �æ�_¡�`FGÔ 

ò�í��ñªùÄ¿¸�(éùê^¡èéñ¥íùÄ207.5/188 Aøê_1¡�ÊÔö¾8��Ä-Z

¥ PCR ¡NO�êKA 188��_T TS A�_�^�í�)ÖõGÔ 

� ¥ÕÄ½TA 5 ���_µa¡aÍÖ�_�^�í|}½¾ÎÍG.NëÄ½ù8½TA�_�^�í

<åñÎÍG.N8ÌÍÎ5Ä5 ���_µaÖá�A�¡�ÊêALñÄPCR AbËÖñ8�ñÎ5Ä

á�A�_�^�/Ö PCR A�¡�ÍÄ|¥G�_�^�A�æ�_5 NULL �æ�_L:¥ñÎ�

FGÔÓª�_�^�LñÎndFG.N85Ä�¾��A�_�^�A�æ�_5 NULL �æ�_8b

BFGÔ 
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24Byte(192bit)
15Byte
(120bit)

165Byte 
(1320bit) 

5610Byte(44880bit) 

Sync Slot #1 

Slot #2 

Slot #3 

Slot #12 

Slot #13 

Slot #14 

���� ���� 
 

���������� 

Slot #24 

Slot #25 

Slot #26 

���� ���� 
 

���������� 

Slot #118 

Slot #119 

Slot #120 

BCH Parity

 
���������� 

LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

Slot #7 

Slot #8 

Slot #9 

BCH Parity LDPC Parity

BCH Parity LDPC Parity

BCH Parity LDPC Parity

���� ���� 
 

���������� 

TMCC+BCH+LDPC 

Sync 

Sync 

Sync 

Sync 

Sync 

Sync 

Sync 

Sync 

Sync 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

200Byte(1600bit) 

P

��

��

��

P

P

P

P

P

P

P

P

P

20Byte
(160bit)

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

TMCC+BCH+LDPC 

34567	 84�/69:6;	 G40|<6;	

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

176bit 

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

6bit

��

jkéã©]¦\^_¯MÃ 
24`120©abcj^P 

P

d 2	 9�.��� 



 

 

 

�[\@]^_LXYZAEÏ 
 

1. ��ç]^��[L:Þ 

�[\@]^_8:FG��XYZ¡H7Gª78VÍª��ç]^��[AL:Þ¡Þ 1 8&FÔ�

��A@^_�^@�~~e@?A�^@�~�5 0.1, 0.15, 0.2, Õ�à 0.25 LñÄ=>?@��qrLñ

Î BPSK, QPSK, 8PSK, 16APSK, 32APSK, " /2 �~_ BPSK 8ÌÍÎ��ç]^��[¡�¥èªÔ¥ÕÄ

;<éª�5��;<A IMUX ~e@?ÄTWTAÄÕ�à OMUX ~e@?Ö"#ñªÔTWTA A0Ü!5Ä

OMUX ~e@?deí��S8ÕÍÎ��L¥G0Ü!LñªÔ 

2. ���qrA�[\@]^_LXYZ 

�^@�~� 0.1 LñÄ��øAde·�!¡0Ü!LñªLõAÄ���qrA�[\@]^_L�

�XYZAEÏ¡Þ 2 åà/ 1 8&FÔ32Mbaud �`ÖÄBPSK 5 QPSK Õ�à 8PSK 8ÃÂÄ� 3.7%�

�XYZíøíèÎÍGöLÄ{8Ä" /2 �~_ BPSK 5 QPSK Õ�à 8PSK 8ÃÂÄ� 1%��XYZí

ìÓèÎÍGöLí7ßÖõGÔ�  

 

PRBS 
e� 

-f/� 
jk 

<.�î9 
0.1, 0.15, 
0.2, 0.25 

IMUX 
92�/

TWTA OMUX 
92�/
OMUX 
92�/

FFT 
lmAgh 

��ijkBPSK, QPSK 
8PSK,i/2BPSK 

 
K 1 �fgh%�i#jkK 

LR

LV

PS

PN

PL

PP

PQ

PW

PU

LT LR LV PS PN PL PP PQ

�����.;_¶oü�¸d

l
L
m
n
o
_¶
3
qd

CG8g	<.�î9	SXN

hG8g	<.�î9	SXN

RG8g	<.�î9	SXN

iOL�9;CG8g	<.�î9	SXN

 
K 2 �fgh%�i#lm 
^ 1 �fgh%�i#lm 

�����.;
_¶oü�¸d

CG8g
<.�î9	SXN
mno_¶3qd

hG8g
<.�î9	SXN
mno_¶3qd

RG8g
<.�î9	SXN
mno_¶3qd

iOL�9;CG8g
<.�î9	SXN
mno_¶3qd

LT PPXPUN LVXNWU LVXLTT LRXNPQ
LR PPXWVV LVXRRP LVXVUL LVXNNR
LV PPXTRP PSXUVL PSXTQL PSXSRT
PS PPXVPT PNXWNU PNXWUS PNXSPU
PN PQXSTT PLXPWW PLXPRV PNXVUW
PL PQXQNQ PPXNRR PPXLNW PLXRUT
PP PQXVNP PPXVVW PQXSLP PPXTLV
PQ PWXQRU PQXTRQ PQXTVT PQXWQQ  

´w#â 1-4



 

 

 

3. ��ç]^��[,-L�[\@]^_'(g 

�(A,-éùÄ��XYZ¡£¢FG��qr5 QPSK Õ�à 8PSK L¥GíÄöA 2 qr8ÌÍÎ

5Äá��[\@]^_ÖÄè0á6��XYZL¥GÔööÖ5Ä�8àV½¾G��qrÖ×G 8PSK

8ÌÍÎÄ�[\@]^_LXYZAEÏ¡H7ªÔ��ç]^��[,-¡Þ 3 8&FÔöA,-éùÄ

�^@�~� 0.2 8ÕÍÎÄ��XYZí 34.5MHz�/L¥G���[\@]^_5Ä31.9MBaud L¥GÔ

ñªíèÎÄñVñã8ÕõG�[\@]^_A'(LñÎ5Ä31.9MBaud �gLFGÔá�8�^@�

~�¡ 0.1×0.25 Lñª.NAÄ���[\

@]^_¡/ 2 8ÓL7GÔ 

 

 

 

 

´w9���qrA�p!Acd(¼W�nÄ�^@�~�"0.1) 

LR

LV

PS

PN

PL

PP

PQ

PW

PU

PT

LT LR LV PS PN PL PP PQ
�����.;_¶oü�¸d

l
L
m
n
o
_¶
3
qd

RG8g	><.�î9SXNSB	

RG8g	><.�î9SXNWB

RG8g	><.�î9SXLSB	

RG8g	><.�î9SXLWB

�

K 3 �fgh%�i#lm 

^ 2 L%no-apqr�#snh%!Q
tu 

�^@ 
�~� 

���[\@]^_ 
[MBaud] 

0.1 33.6 
0.15 32.7 
0.2 31.9 

0.25 31.1 
 

(a) BPSK (b) i/2�9; BPSK (p) QPSK 

(d) 8PSK (e) 16APSK (a) 32APSK 



 

 

 

 
�p!¶b 

 

1. BPSK ��A�p!¶bA�p8ÌÍÎ 

S;�Ö5ÄáèÄTMCC �pW�V8 BPSK ��íJ�½¾ÎÍGÔÓªÄ��pW�V��qrA

]LÌLñÎê BPSK íàV��L¥èÎÍGÔBPSK ��5�p!Ae�8ÕÍÎÄ50%A7�Öc�\

��FGöLéùÄ̀ ¶U�O¡êÌ;<W�n8ÕÍÎ·�!�Z¡�èª.NÄQPSKë 8PSK 8ÃÂ

��XYZí� 3%��FGÔñªíèÎÄ��XYZA)Hg8:ñÎ BPSK í�[\@]^_¡£¢F

G�)CL¥GÔ�qÄû/2 �~_ BPSK Ö5�Q8c�\��¡�6¥Íª7ÄXYZ5 QPSKë 8PSK

8ÃÂ��XYZí� 1.5%Ø0FGöLéùÄ�[\@]^_5 8PSKë QPSK 8�èÎ£¢½¾GÔ�

öÖÄBPSK ��¡û/2 �~_ BPSK 8�pFGöL¡J�FGÔ 

 

2. APSK �p!¶bA�®ÃA£¢8ÌÍÎ 
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^ 1� TMCC�3Q�!&%�¥¦t®�	 

�ú bit /j bit �w 
���_/ 

�:Stream·p 
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���_120A�:�_�^�·p 4 
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256 �:�_�^�·p0A 
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�:�_�^�·p15A 
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00000010: TLV 
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T Data #67 Data#68 T TData #131 Data#132 T��� 

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

P 
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FSync=0x 52f866 

! FSync=0x ad0799 
���"��0/.�  

K 2� º»�3¼~ 



 

 

 

Þ 4 8(a)��øA�p!¶bÄ(b) `¶UW�n�&ÁA¯��p!Ä(c) ����_Ø}DÁA�

p!¶bA¹¡&FÔ(b)8ÕÍÎ5Ä�R�èï�p!í/á8k×½¾Äa�íµ¼ñÎÍGÔÓ

ªÄ(c)8ÕÍÎ5����_Ø}D8�èÎ�ù¾ª�p!¶bí¯��p!Aè0é�8�ù¾Î

ÍGöLí7ßÖõGÔ����_Ø}DÖ�ù¾ª�p!¡êL8ÄLDPC�p8VÍGoC�^�

@Õ�àáè��Va��d�^�@¡pFGöLÖÄ`¶U8�G C/N-BER�OÕ�à¨�\@

���Ã�OA|D¡k×ÖõGÔ¥ÕÄ�p!¶bí�p8¥èª.N8êǞ �8áÖ�A�p¡
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2.3 ���¦��Va��d�^�@ 
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2.5 ����_A")Ø}øê 

����_AØ}Dk©8�G") C/N |Drí 0.1dB �gL¥G")Ø}Døê¡H7GLÄ

32APSK4/5 8ÌÍÎ5ÄØ}~]^�µT¡ 44 µ(")øê 1.52n)Ä16APSK3/4 Ö5 22 µ(")øê 0.756

n)Ä8PSK3/4 Ö5 11 µ(")øê 0.378n)ÄQPSK1/2 Ö5 6 µ(")øê 0.206n)Äû/2 �~_ BPSK1/2

Ö5 3 µ(")øê 0.103n)ÄQPSK1/4 Ö5 6 µ(")øê 0.206n)L¥GÔñªíèÎÄ2nkCA���

�_Ø}DÖÍ¤¾A.Nêè0��¥ÙCí�ù¾GÔ 
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3.1 TMCC �p 
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^ 7� TMCC�3Q�L !/º»}~�	 

�ú bit /j bit �w 
W�¸^¿/ 
���_ 

�� 

192 W�¸^¿1(��) 4 ��qr5W_ 
0000"reserved       0001:û/2�~_BPSK
0010:QPSK           0011:8PSK 
0100:16APSK        0101:32APSK 
0110-1110:reserved� 1111:�S¥ñ 
/op11W_ 

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 
��\�~(OBO=0×25.5dB) (8bit) 

OBO[dB]S10¡2óT/& 
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&ñªêAÖ×GÔopD��L8��\�~E¢íÖõG�Ê8ñÎÍGA5Äá6��qrÖ×èÎ

êÄopD�í�õÍèïÄ�õ¥��\�~¡î)LFGéùÖ×GÔ 

¯�8Ö5 TMCC �pA��\�~��¡UÍÄÞ 9 8&F�Ê8u�L¥G�p!¶b¡pñÄö

¾8Nqôªa��d�^�@Õ�àoC�^�@¡�#Óª5¤oñ;è¯�¡�ÊÔ 



 

 

 

 

(b) QPSK(��\�~ 0dB) (c) 8PSK(��\�~ 0dB) 

(d) 16APSK(��\�~ 0dB) (e) 32APSK(��\�~ 0dB) 

2 2
1 24 12 16 4R R! � ! �

� � � �
 �  �

� � �  22 2
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� �� � � �
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1.  �@\W� 

BC;<=>?@��AW�qr8ÕÍÎ5Ä¨^©�øê�¡78ñÌÌ�frA=^?¡W�FG

ñã¡�Êª7ÄTMCC �pA�1��¡àVFGöLÖ�@\(bulk)W�
�Aíîí��Ö×GÔ�@

\W�5Ä½TAW�n¡N#ñÎ]LÌAW�nLñÎUÍÄHDTV ¡þxGþBÙÚC±² (7680S

4320/60/P)¥ïA�fr=^?AW�ñã¡�Ê
�Ö×GÔ 

 
2. BC;<=>?@��8ÕõG�@\W� 

BC;<=>?@��8ÕÍÎ5ÄÞ 1(a)8&F�Ê¥µt¥½Td�[�@N#AèéÄáÞ(b)A�

Ê8Ä���_µaÖAN#W�ê��Ö×GÔ 
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x
xx
xx
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    xx
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 ( 3/4 ) 

Slot #1b 

    
x
xx
xx
xx 
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(a) v´ 2¢����\� 

8PSK 
 ( 3/4 ) 
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 ( 3/4 ) 

    xx
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2.  �@\W�Aª7A TMCC �pA�1�� 

� TMCC�3Q;à�	páP^ 2.2-22¯â¹;à��Q9Ç^ 1Q�É¯�n¤ß�¯MNOP]ã 
^ 1 � ;à�� 

g �_�^�W. 
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��:�_�^�8ÌÍÎÄ�gA��¡W�FGÔ 

¦� Z±�~QÜ"Sd�:�_�^�AZ8±�ñÎ¯�FÂõ�_�^�íDåFG.N 1Ä�¾ 

��5 0 LFGÔ 

�� Á±�~QÜ"Sd�:�_�^�AÁ8±�ñÎ¯�FÂõ�_�^�íDåFG.N 1Ä�¾

��5 0 LFGÔ 

� À� Z±�¿=e¦"Z±�~QÜí 1 Ö×G.N8Ä±�ÄA¿=e¦AW.¡&FÔ±�¿=e¦ 

W.Ag¡/ 2.2-24 8&FÔ 

�� Á±�¿=e¦"Á±�~QÜí 1 Ö×G.N8Ä±�ÄA¿=e¦AW.¡&FÔ±�¿=e¦ 

W.Ag¡/ 2 8&FÔ 
^ 2� äåæ?��ç� 
g �_�^�W. 
00 BS 
01 110 C CS 

10,11 �l^� 
 

�� Z±�Éd�[�@"Z±�~QÜí 1 Ö×G.N8Ä±�ÄA¿=e¦AÉd�[�@¡& 

FÔ±�Éd�[�@Ag¡/ 2.2-25 8&FÔ 

�� Á±�Éd�[�@"Á±�~QÜí 1 Ö×G.N8Ä±�ÄA¿=e¦AÉd�[�@¡& 

FÔ±�Éd�[�@Ag¡/ 3 8&FÔ 

�� Z±��:�_�^�"Z±�~QÜí 1 Ö×G.N8Ä±�ÄAÉd�[�@A�:�_�^ 

�·p¡&FÔ 

\� Á±��:�_�^�"Á±�~QÜí 1 Ö×G.N8Ä±�ÄAÉd�[�@A�:�_�^ 

�·p¡&FÔ 

æ� ±���^�@"Z±�~QÜÓª5Á±�~QÜí 1 8¥èªÁÄñ�8�@\W�í�â½¾ 



 

 

 

G?��[Ü¡&FÔ±���^�@í 0éù 1 8�qèª 2 ~]^�Áéù�@\W�í�â½ 
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æ N>üB	 é¿>NB7>PB©À\©ç�*��+,-.7��¼.:�}�J©ÁÂ�NUfG8g'	

ç�¢	 �Æ�G	 Þ�éã	

*��+

,-.	

QWý�	

*��+

,-.	

USý�	

*��+

,-.	

TWý�	

*��+	

,-.	

VSý�	

*��+

,-.	

NLSý�	

��	 US¸C/	
NUfG8g>POQB	

	

�ÄCÄ Ã NXT	

¸C ©7¤!i

ÄSc �XÈX�XpX

Ã US¸C/7O

PMÅOØs

��'	

VVXRS	Z	 VVXRV	Z	 VVXVP	Z	 VVXVW	Z	 VVXVT	Z	

 !	 WT¸C/	 VVXLS	Z	 VVXUQ	Z	 VVXTV	Z	 VVXRW	Z	 VVXRR	Z	

�"	 WT¸C/	 VVXQT	Z VVXTR	Z VVXRR	Z	 VVXVL	Z	 VVXVU	Z	
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��'	
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 !	 WT¸C/	 RQXSN	Z	 VTXVP	Z	 VVXNS	Z	 VVXQR	Z	 VVXTW	Z	

�"	 WT¸C/	 TWXLV	Z VRXQQ	Z VVXQS	Z	 VVXUT	Z	 VVXRW	Z	
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16APSK 16-ary Amplitude and Phase Shift Keying 

HZ�a�A|¥G 16!A�p!¶bÖ"#½¾G=>?@HZa�

��qrÔ 
32APSK 32-ary Amplitude and Phase Shift Keying 
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8PSK 8-ary Phase Shift Keying 
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AGC Automatic Gain Control 
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ALC Automatic Level Control 
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QAgL¥G�Ê�à�¡ÔÕFGµnÔ 
BER Bit Error Ratio 

©�_��� 
BCH code Bose-Chaudhuri-Hocquenghem code 

Q[����sd/��VA���\opqrA 1 ÌÔ 
BPF Band Pass Filter 

×GRSTæçARSTA�phõ¡�&½ôÄ�¾��ARSTA

�p¡��½ôG~e@?Ô 
BPSK Binary Phase Shift Keying 

2�A=>?@a���qrÔ 
BS Broadcasting Satellite 

11.7-12.2GHz Ad�[�@ÃQ[½¾ªRSTXÖA;<��¨^©

�Óª5;<��Aª7A;<vÅÔ 
C/N Carrie-to-Noise power ratio 

CNÃÔ`�SEeL�³EeAÃÔ 
DVB-S2 Digital Video Broadcasting via Satellite (2nd generation) 

DVB íY¢ñª=>?@;<���;<Ð�W�AÁ�Ô 

FEC Forward Error Correction 
�¢A¦@y���8��¯�áÖ©�_��¡��FGöLÄÓª

5�Aª7AopDqrAXúÔ 
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IBO Input Back Off 
îe��\�~ 

IMUX Input Multiplexer 
îec@dÃ]\¨ 

IP Internet Protocol 
�[?^��_Ã�_K@ 

ISDB-S Integrated Services Digital Broadcasting for Satellite 
�åA BS =>?@��Õ�àøXY CS =>?@��qr 

LDPC Low Density Parity Check (codes) 
~BC���es�opÔ`G8z¥s�� 8��¢£½¾G¶U

opÔ 
LSB Least Significant Bit 

Tg¡��	�Ö/�ñª.NA�ga©�_ 
MPEG-2 Moving Picture Experts Group phase 2 

MPEG 8��Y¢½¾ª�ÜA]LÌÔ±²×ØÄ³´×ØÄ|}D


�¥ïéù¥G 
MSB Most Significant Bit 

Tg¡��	�Ö/�ñª.NA�(a©�_ 
OBO Output Back Off 

de��\�~ 
ODU Out-Door Unit 

BS ¯�¦[�	ARSTK[�^?^zÔ 
OMUX Output Multiplexer 

dec@dÃ]\¨ 
PCR Program Clock Reference 

MPEG-2 ����Au�\��\¡�¯Öáè½ôGª78W�FG

øêu��p 
QPSK Quadrature Phase Shift Keying 

4�A=>?@a���qrÔ 
TMCC Transmission and Multiplexing Configuration Control 

½TAW�¸^¿(��qr�����opD�)¥ïW�ë|}8EF

GÔÕ¡�ÊÔÕ�pÔ 
TS Transport Stream 

MPEG-2 A����A�æ�_�_�^�Ô 
TLV Type Length Value  

��T�æ�_¡W�FGª7A�pUrÔÁ�FG=^?AUrÄ

��_T¡&F��AÁ8=^?í��Ô 
TWTA Traveling Wave Tube Amplifier 

ó�S¥�Z�Ô�8;<�����ÖVÍù¾Äc�\�SXVA

�Z�LñÎàV½¾GÔ 

 



 
�

�

�

�

�

�

�

�

W�nopDqrñVñã���
�

 
 
 

´w#âä 



� � � � � � � � � � � � � � � � � �IJ������������������������������������%��

�

2-1 ñã() .................................................................................................................... 172 
2-1-1 W�nopDzñãf��éª�ñãA,-() ............................................... 172 
2-1-2 W�nopDzñãf;<W�ñã0¢KñãNO1A,-() ...................... 173 

 
2-2 ñã/f .................................................................................................................... 175 
2-2-1 ñãA�Q ............................................................................................................ 175 
2-2-2 ñã."ÄÛk ..................................................................................................... 175 
2-2-2-1 ��éª�ñã ................................................................................................ 175 
2-2-2-2 ;<W�ñãã ................................................................................................ 175 
2-2-2-3 ;<W�ñãä ................................................................................................ 176 
2-2-2-4 ��éª�¡VÍªBC;<=>?@��ë¢qrA=¸[�_]^��[ 176 

2-2-3 ñã��() ........................................................................................................ 177 
2-2-3-1 W�nopDzñãf��éª�ñãAñ/��() ................................... 177 
2-2-3-2 W�nopDzñãf;<W�ñã0¢KñãNO1Añ/��() .......... 179 

2-2-4 ñã8��ó ........................................................................................................ 182 
2-2-5 ñã�æ>ç^@ ................................................................................................. 184 
2-2-6 ñãL:Þ ............................................................................................................ 186 
2-2-6-1 ��éª�ñã� W¢L:Þ(1 SW�V) ....................................................... 186 
2-2-6-2 ��éª�ñã� W¢L:Þ(hiñãV) ...................................................... 187 
2-2-6-3 ;<W�ñã� W¢L:Þ .............................................................................. 188 

 
2-3 W�nopDzñãf��éª�ñã� ñã,- ..................................................... 190 

2-3-1 ����_�p8�GO���ÚÛ ................................................................... 190 
2-3-2 �[\@]^_Ä�^@�~�Aë¢gA¤¢ ................................................. 190 
2-3-2-1 W��O8ÕõGÔ�IJ .............................................................................. 190 
2-3-2-2 |}D8ÕõGÔ�IJ ................................................................................. 191 
2-3-2-3 ��éª�8�Gñã ..................................................................................... 191 
2-3-2-4 �[\@]^_Ast ..................................................................................... 196 

2-3-3 �[\@]^_Ä�^@�~�ë¢gÖAhiSA��7ß ............................. 198 
2-3-4 ��éª�{wñ8ÕõG��XYZW¢ .......................................................... 199 
2-3-5  IF Õ�à��éª�{wñ8ÕõG C/N:©�_���W¢ ......................... 201 
2-3-6  ODUDîø8ÕõG C/N|DrAW¢ ............................................................ 205 
2-3-7 áè®�W¢ ........................................................................................................ 206 
2-3-8 fgøêW¢ ........................................................................................................ 207 



�� 1 ��éª�ñã�� .............................................................................................. 209 
�� 1-1 ") C/N A¢£ ............................................................................................... 209 
�� 1-1-1 ARIBñVñã8ÕõGÒ�=^? ............................................................ 209 
�� 1-1-2 ") C/N Aída6 ................................................................................... 210 
�� 1-2 ARIBñãÖUVñª ODU O��ó .............................................................. 211 
�� 1-3 �<\_Q�|  ............................................................................................ 213 
�� 1-3-1 hiñã03.3±1 ..................................................................................... 213 
�� 1-3-2 ��éª�{wñ� �<\_Q�� ��XYZ03.4±1 ........................ 215 
�� 1-4 K[�?]^��[| (3.5±) ...................................................................... 220 
�� 1-5  IF{wñÄ��éª�{wñ� C/N:©�_����O ............................ 229 
�� 1-6  16/32APSK A�- OBO gW¢8ÌÍÎ ...................................................... 244 

 
2-4 W�nopDzñãf;<W�ñã� ñã,- ........................................................ 247 
2-4-1 RFñãÕ�à;<W�ñãA�)�Q¿^? ..................................................... 247 
2-4-2 RFñãÕ�à;<W�ñã8ÕõG��XYZW¢ .......................................... 247 
2-4-3 RFñãÕ�à;<ñã8ÕõG C/N:©�_���W¢ .................................. 250 
2-4-4 ODUDîø8ÕõG C/N|DrAW¢ .............................................................. 259 
2-4-5 áè®�W¢ ........................................................................................................ 261 
2-4-6 TLV8�A0ÜsV .............................................................................................. 262 
2-4-7 XN�ã�O ........................................................................................................ 265 
2-4-7-1 ;<W�ñã8ÕõGXN�ã�O08PSK Õ�à~#$V QPSK1 .......... 265 
2-4-7-2 ;<W�ñã8ÕõGXN�ã�O032APSK Õ�à 8PSK�@\W�1 .. 269 
2-4-7-3 ��éª�8�GBC;<=>?@��ë¢qrA=¸[�_]^��[ ... 275 

 
�� 2 ;<W�ñã ......................................................................................................... 282 
�� 2-1 �<\_Q�| 04.2±1 ............................................................................. 282 
�� 2-2K[�?]^��[| 04.3Ä4.4±1 ......................................................... 291 
�� 2-3 ;<W�ñã� C/N:©�_����O04.3±1 ......................................... 301 
�� 2-4 ;<W�ñãÄ��éª�{wñ ") C/N�ó03.4±Ä4.3±1 .............. 316 

 
�� 3 ñã"#8� ........................................................................................................ 322 
�� 3-1 ���Ä��� ................................................................................................ 322 
�� 3-2 ��éª�ñã ................................................................................................ 323 
�� 3-3 =m�O ....................................................................................................... 329 
�� 3-4 vñã8UVñª;<AW��O8ÌÍÎ ..................................................... 333 
�� 3-4-1 ;<() ...................................................................................................... 333 



�� 3-4-2 d�[�@RST ....................................................................................... 334 
�� 3-4-2-1 RST�B ............................................................................................. 334 
�� 3-4-2-2 ���p�O ......................................................................................... 335 



2-1 ïðñò 
� BC;<=>?@��ë¢qrA8�Õ�àO�¡ñVFGª7Ävë¢qr0�18

uÛÍÎ�ÜñªW�	b8�G;<W�ñã¡�èªÔñã5W�nopDzñã¡é

�LñÄÄ¤â78Ä��éª�¡VÍª³/W�ñã¡�ÍÄ�[\@]^_��^@

�~�Aë¢gA¤¢Õ�àë¢qr0�1AO�7ß¡ñ/ñªÔ�ÍÎÄBSAT-3a é

ª�8�G;<W�ñã¡ñ/ñÄ;<W�n8ÕõGë¢qrAO�7ßÕ�à±²�

³´Ð�¡VÍªXN�ã¡ñ/ñªÔñãA,-Äë¢qr5((ñãAÍ¤¾8ÕÍ

Îê)H½¾G8�Õ�àO�¡·©ñÎÍGöL¡7ßñªÔ 
 
2-1-1 ß�ó23`ôïð�õö÷øùïðQlmñò 
0ã1����_�pA�O��ÚÛ 
� ë¢qrÖ�¢FG����_�p8�G") C/N ��AÚÛAª7AW¢¡�èªÔ

32APSK 4/58ÕÍÎÄ����_�pONA.N5OFFA.N8ÃÂÎ1.4dB��ñªÔ

�ÁAñã5�Î����_�p ON Öñã¡�ÊöLLñªÔ 
 
0ä1�[\@]^_Ä�^@�~�ë¢gA¤¢ 
� �^@�~� 0.1Ä0.15Ä0.2Ä0.25 8ÌÍÎÄ)HIJ¡·ªF�[\@]^_¡st

ñªÔstA,-Ä)HIJ¡·ªFgLñÎ�^@�~� 0.1Ä�[\@]^_

32.5941Mbaud ¡ë¢gLñªÔ 
 
0Æ1�[\@]^_Ä�^@�~�ë¢gÖAhiSA��7ß 
� ½TAhiSíDåFGIJÖ���Q^~�^C/N ¨¡W¢ñÄhiSA��í0½Í

öL¡7ßñªÔ 
¨"vñãÖ5 1010©�_åWø8�Q^íl�ñ¥Í�0 C/N ¡���Q^~�^C/N LñªÔ 

 
0û1��éª�{wñ8ÕõG��XYZW¢ 
� ��éª�{wñ8ÕõGû/2 �~_ BPSK×32APSK A��XYZ¡W¢ñªÔW¢

ñª�ÎA.NÖ��XYZí 34.5MHz�/Ö×GöL¡7ßñªÔ 
 
0Ë1¿K{wñÄ��éª�{wñ8ÕõG C/N:©�_���W¢ 
� û/2 �~_ BPSK×32APSK A IF{wñÕ�à��éª�{wñ8ÕõG C/N:©�

_���¡W¢ñªÔ16APSK Õ�à 32APSK A��éª�{wñ8ÌÍÎ5Ä�Z8o

pD�æ8") C/N+OBO gí�0L¥G OBO g0�- OBO g� �� 1.6´+1¡W¢

ñÄ�- OBO g¡-VñÎ C/N:©�_���¡W¢ñªÔW¢A,-Ä8PSK 3/4 A"

) C/N 5 9.3dBÄ16APSK 3/4 A") C/N 5 11.8dBÄ32APSK 4/5 A") C/N 5 16.4dB
Ö×èªÔ 



0Ì1ODUDîø8ÕõG C/N|DrAW¢ 
� 8PSK 3/4Ä16APSK 3/4Ä 32APSK 4/5 A 3 qr8ÌÍÎÄODU ¡Dîñª.NA"

) C/N A|Dr¡W¢ñªÔW¢A,-Ä8PSK 3/4 A C/N|Dr5 0.0dBÄ16APSK 3/4
A C/N|Dr5 0.1dBÄ 32APSK 4/5 A C/N|Dr5 0.4dB Ö×�ÄODU 8�G C/N|
Drí��0½Í�¡7ßñªÔ 
 
0ú1áè®�W¢ 
� ¯�8îeZAmzlH�ARST¡ 0 éù�4.5MHz ÓÖ�D½ôÄ8PSK 3/4Ä
32APSK 4/5 A��Ãd�][> C/NÄ��\][> C/N ¡W¢ñªÔÍ¤¾A.NÖê

f1dB�gÖáèí78ÖõG�¡7ßñªÔ 
 
0á1fgøêW¢ 
� 8PSK 3/4Ä32APSK 4/5 A�²�[K^�^/=K^�^{wñÄ¿K{wñÄ��éª

�{wñÖAfgøê¡W¢ñªÔ8PSK 3/4 Afgøê5 0.15sec�gÄ32APSK 4/5 A

fgøê5 0.12sec�gÖ×�ÄÍ¤¾A.NÖêW�	b8ÕõGfgøêí��0½Í

öL¡7ßñªÔ 
 
 
2-1-2 ß�ó23`ôïð�ÝÞß�ïð§úûïðüý¨Qlmñò 
 
0ã1¢KñãÕ�à;<W�ñãA�)�Q¿^? 
� ��éª�ñãAW¢,-¡R±ñÄ�[\@]^_ 32.5941MbaudÄ�^@�~� 0.1
Aë¢g¡-VñÄ�ÎA��qr8ÕÍÎ����_�p ON ÖW¢¡ñ/ñªÔÓªÄ

éª�A0Ü!8ÌÍÎ5Äû/2 �~_ BPSKÄQPSKÄ8PSK 8ÌÍÎ5·�0ÜLñÄ

16APSK Õ�à 32APSK 8ÌÍÎ5opD�æ8�- OBO 8`Íg¡·¢ñªÔ 
 
0ä1¢KñãÕ�à;<W�ñã8ÕõG��XYZW¢ 
� û/2 �~_ BPSK×32APSK A��XYZ¡W¢ñªÔ�ÎA��qrÖ��XYZí

34.5MHz�/Ö×G�¡7ßñªÔ 
 
0Æ1¢KñãÕ�à;<W�ñã8ÕõG C/N:©�_���W¢ 
� ¢KñãÕ�à;<W�ñã8ÕÍÎû/2 �~_ BPSK×32APSK A C/N:©�_��

�¡W¢ñªÔW¢A,-Ä;<W�ñã8ÕÍÎÄ8PSK 3/4 A") C/N 5 8.7dBÄ16APSK 
3/4 A") C/N 5 11.6dBÄ32APSK 4/5 A") C/N 5 16.2dB Ö×èªÔ 
 
 



0û1ODUDîø8ÕõG C/N|DrAW¢ 
� ;<W�ñã8ÕÍÎ 8PSK 3/4Ä16APSK 3/4Ä 32APSK 4/5 A 3 qr8ÌÍÎÄ

ODU(Out-Door Unit)¡Dîñª.NA") C/N A|Dr¡W¢ñªÔW¢A,-Ä8PSK 
3/4 A C/N|Dr5 0.1dBÄ16APSK 3/4 A C/N|Dr5 0.1dBÄ 32APSK 4/5 A C/N|
Dr5 0.2dB Ö×�ÄODU 8�G C/N|Drí��0½Í�¡7ßñªÔ 
 
0Ë1áè®�W¢ 
� ;<W�ñã8ÕÍÎ¯�8îeZAmzlH�ARST¡ 0 éù�4.5MHz ÓÖ�D

½ôÄ8PSK 3/4Ä32APSK 4/5 A��Ãd�][> C/NÄ��\][> C/N AW¢¡ñ/

ñªÔÍ¤¾A.NÖêf1dB�gÖáèí78ÖõG�¡7ßñªÔ 
 
0Ì1TLV8�A0ÜsV 
� ;<W�ñã8ÕÍÎ TLV(Type Length Value)8�AsV¡ñ/ñªÔTLV8�8ÌÍ

Î5Ä188byte A TLV �æ�_íW���Ö×�Ä"��Ö��p�æ�_í�èª.N

8t}¬¬�æ�_8bB��Ö×GöL¡7ßñªÔ 
 
0ú1XN�ã�O 
� ±²�³´·%¡UVñªXN�ã¡ñ/ñªÔ±²�³´·%W�8ÌÍÎ5 8PSK 3/4
8�G HDTV 4·%A 1 éª�W�Õ�à QPSK 1/2 8�G#$W�Ä32APSK 4/5 8�

G SHV0�^�^¾�©>�[10¨11·%A 1 éª�W�Ä8PSK 3/4 8�G SHV1·%
A 2 éª��@\W�A 3 W_Aæ^�ÖW�ñã¡ñ/ñªÔ�ÎA.N8ÕÍÎÄ�

G8W�ÖõG�¡7ßñªÔ 
 
0¨1SHV0�^�^¾�©>�[1"NHK í�léA 7680x4320/60/P A±²L 22.2c
@dd�[�@³�éù¥G����ÔvñVñãÖUVñª±²�p5ÄG �Ð¤ùñ

8�� G1/G2/B/R A�K[I^�[_í 3840x2160�Ðéù"#½¾ÎÍGÔ 
 



2-2 ïðþ� 
2-2-1 ïðQIB 
� vñã5ÄBC;<=>?@��ë¢qrAuv8�Õ�àuvO�A7ß¡�ÊöL

¡�QLFGÔ 
 
2-2-2 ïðÊ���� 
2-2-2-1 õö÷øùïð 
.""tI½��
� !" 
Ûø"  
2007/11/26×2007/12/6" 
� ����_�pA�O��ÚÛ 
� �[\@]^_��^@�~�ë¢gA¤¢ 
� hiSA��7ß 
2007/12/10×2007/12/12" 
� ¿K{wñ C/N:©�_����OAW¢ 
2007/12/13×2007/12/20" 
� ��éª�{wñ C/N:©�_����OAW¢ 
� ODUDîøA C/N|DrW¢ 
2007/12/21" 
� áè®�W¢ 
� fgøêW¢ 
 
2-2-2-2 ÝÞß�ïð� 
.""tI½��$[?^ 
Ûø"  
2008/2/4×2008/2/8";<W�ñã 
� ��XYZW¢ 
� C/N:©�_����OAW¢  

(32APSK 1/4Ä1/3Ä2/5 ¡4�) 
� ODUDîøA C/N|DrW¢  

(8PSK 3/4 Ä16APSK 3/4) 
 
2008/2/25×2008/2/27"¢Kñã�  
� _Q[�]^?^{wñ ��XYZW¢ 
� _Q[�]^?^{wñ C/N:©�_����OAW¢ 

��	4
���

N:.���� ��

��� �����#$%�

�N:.0��� ��



2-2-2-3 ÝÞß�ïð, 
.""tI½��$[?^ 
Ûø" 2008/4/22×2008/4/24�  
� C/N:©�_����OAW¢ (32APSK 1/4Ä1/3Ä2/5) 
� ODUDîøA C/N|DrW¢ (32APSK 4/5) 
� áè®�W¢ 
� TLV0ÜsV 
� XN�ã08PSK HDTV 4·%W�1 
 
.""tI½��$[?^0��1ÄtI½��
� !"0¯�1 
Ûø"2008/5/15�  
� XN�ã 

� 32APSK SHV1·%W� 
� 8PSK�@\ SHV1·%W�)�  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2-2-2-4 õö÷øùÇ1��Ü£ÝÞ?�$n���¸}~Q?�#�!h%

�i# 
.""tI½��$[?^ 
Ûø"2008/2/20×2008/2/22  
� ��éª�{wñ8�G 8PSK HDTV 4·%W�=¸ 
� ��éª�{wñ8�G 32APSK SHV 1·%W� 
� ��éª�{wñ8�G 8PSK �@\ SHV1·%W�=¸ 

N:.���� ��

��	4
���

�N:.0��� ��

�-�"�%§4��3¨

��� �����#$%�

�V��#���� !"�.0H!"#

�V�W�

���$ %&�'(?)%�%�

�� *(né?���h"�

�!%ns%"�)%+%�

�������,-��

���$�3.�

���$ %&�'(�
�#)%�%�



2-2-3 ïð/Iñò 
2-2-3-1 ß�ó23`ôïð�õö÷øùïðQï0/Iñò 
0ã1����_�pA�O��ÚÛ 
� ����_�p8�G") C/N��AÚÛAª7Ä32APSK 4/5 8ÌÍÎÄ��éª�

{wñ8ÕõG����_�p~tL~KKA.NA���Q^~�^C/N AW¢¡ñ/

ñªÔW¢IJ5�gALÕ�Ö×GÔ 
� 32APSK 4/5 
� �[\@]^_"33Mbaud 
� �^@�~�"0.1 
� OBO"3.5dB 
� ODU a��³"f81.25dBc/Hz01kHz �~$�_1 
 
0ä1�[\@]^_Ä�^@�~�ë¢gA¤¢ 
 �^@�~� 0.1Ä0.15Ä0.2Ä0.25 8ÌÍÎÄ8PSK 3/4Ä32APSK 4/5 A��éª�{w

ñ8ÕõG���Q^~�^C/No ¡½TA�[\@]^_8ÌÍÎW¢ñªÔW¢8ÕÍ

Î5�gA)HIJ¡ÂñÎW¢¡ñ/ñªÔ 
� �[\@]^_5��XYZí 34.5MHz �/Ö×�ÄISDB-S A��XYZ

(33.77MHzÄ��ç]^��[g)¡þx¥Í���[\@]^_¡;ègLñÄ68

;èg��0½Í�[\@]^_¡ 3!kC¤¢FG 
� 8PSK 3/4 A���Q^~�^C/No 5Ä85.3dBHz0�� BS =>?@��A	���

_XYZ 28.86MHz ×ª�A C/N g 10.7dB�S1�gLFG 
� 32APSK 4/5 A���Q^~�^C/No 5Ä96.83dBHz0120cm ¯�¦[�	Ö�²Ú

¨^©�øê� 99.5%8�S1�gLFG 
� ���Q^~�^C/No AÚÛ5ÄhiS8�G��ÄODU A��¡w ñÄ�@A

hiíáø8DåFG.NA C/No ¡W¢FG 
� ��éª�A0Ü!·¢5Ä8PSK 5·�!0ÜÄ32APSK 5 OBO=3.5dB LFG 
 
0Æ1�[\@]^_Ä�^@�~�ë¢gÖAhiSA��7ß 
� �[\@]^_L�^@�~�Aë¢g¡-VñÄhiS×�/	ñA 2 W_AIJÖ�

��Q^~�^C/N ¡W¢ñÄC/N |Dr¡H7ªÔGhiSL§hiSA%:Nqô5

½TW_sVñªÔv,-��ÄhiSA��í0½ÍöL¡7ßñªÔ 
 
0û1��éª�{wñ8ÕõG��XYZW¢ 
� ��éª�A OMUX ~e@?de8ÕõGû/2 �~_ BPSK×32APSK A�<\_Q

�åà���pA��XYZ¡W¢ñÄ��XYZ 34.5MHz�/Ö×GöL¡7ßñªÔ 
0Ë1IF{wñÄ��éª�{wñ8ÕõG C/N:©�_���W¢ 



� û/2 �~_ BPSK×32APSK A�opD�8:ñÄ�ä�³¡��ñÎ¯� C/N ¡·¢

ñÄ¯� C/N 8:FG©�_���¡W¢ñªÔ©�_���AW¢I�[_5�op

0BCH op1��ÁA���LñªÔ¥ÕÄ��í�ñ��q¾ÎÍGíïÊé¡7ßF

Gª7Ä¯��pAK[�?]^��[¡�ÎAæ^�Ö(�ñªÔ 
LDPC op5^ì¥©�_����O¡�ñÄBER=10-5�(Ö5åW©�_T 109©�_

kCÖ©�_���í�¢g8ïtFGª7Ä©�_���W¢5�gAIJÖñ/ñªÔ 
� ©�_���AW¢æç"BER=10-2�^�^×10-8�^�^ 
� BER=10-4�(8ÕõGåW©�_T"109©�_ 
� BER=10-4»·éÌ BER=10-5�(8ÕõGåW©�_T"5S109©�_ 
� BER=10-5�g8ÕõGåW©�_T"1010©�_ 
((W¢q6A©�_���5åWøêAÔ®(Ä10-8 �^�^Ö×GÔ") C/N 5

BER=10-11A C/N L¢£ñÄ((W¢,-¡¶U(hñÎ BER=10-118�SFG C/N ¡"

) C/N LñÎ6dñªÔídq65�� 1-1 8&FÔ 
 
0Ì1ODUDîø8ÕõG C/N|DrAW¢ 
� ��A¯�¦[�	éù ODU zA:Ò��ñÄODU z¡ES	��8�x�õª¯�

	b8��éª�de�p¡îeñÄ8PSK 3/4 Ä16APSK 3/4Ä32APSK 4/5 A 3 æ^�

8ÌÍÎ ODU z��H	ñ8ÕõG C/N|Dr¡W¢ñªÔ 
 
0ú1áè®�W¢ 
� 8PSK 3/4 Õ�à 32APSK 4/5 A��éª�de�p8:ñÄ¯�8îeZAmzlHR

ST�B�8ÕõG�^�@RSTcd¡ 0 éù�4.5MHz ÓÖ�D½ôÄ8PSK 3/4Ä
32APSK 4/5 A��Ãd�][> C/NÄ��\][> C/N AW¢¡ñ/ñªÔRSTcd

5 0.5MHz ���ÃLñÄ��Ãd�][> C/NÄ��\][> C/N 5�gA¢£LñªÔ 
� ��Ãd�][> C/N"C/N ¡-4dBéù 0.1dB ���ÃÖ��½ôÄ¯�8Aáèí

1 �ê8¹FG C/N 
� ��\][> C/N"áè7��Véù C/N ¡ 0.1dB ���ÃÖ~g½ôÄáèí�¾

G C/N 
 
0á1fgøêW¢ 
� 8PSK 3/4Ä32APSK 4/5 A�²�[K^�^/=K^�^{wñÄ¿K{wñÄ��éª

�{wñÖAfgøêW¢¡ñ/ñªÔfgøê5 MPEG-2 TS �[K^�^îe!A?

��K^¿¡ ToÄMPEG-2 =K^�^de!A?��K^¿¡ Te LñÄ�W{wñ8Õ

ÍÎÄfgøê=To-Te ¡W¢ñªÔ



2-2-3-2 ß�ó23`ôïð�ÝÞß�ïð§úûïðüý¨Qï0/Iñò 
0ã1¢KñãÕ�à;<W�ñãA�)�Q¿^? 
� ��éª�ñãAW¢,-¡R±ñÄ�[\@]^_ 32.5941MbaudÄ�^@�~� 0.1
Aë¢g¡-VñÄ�ÎA��qr8ÕÍÎ����_�p ON ÖW¢¡ñ/ñªÔÓªÄ

éª�A0Ü!8ÌÍÎ5Äû/2 �~_ BPSKÄQPSKÄ8PSK 8ÌÍÎ5·�0ÜLñÄ

16APSK Õ�à 32APSK 8ÌÍÎ5opD�æ8�- OBO 8`Íg¡·¢ñªÔ 
 
0ä1¢KñãÕ�à;<W�ñã8ÕõG��XYZW¢ 
� ¢Kñã8ÌÍÎ5Ä_Q[�]^?^de8ÕõGû/2 �~_ BPSK×32APSK A�

<\_Q�åà���pA��XYZ¡W¢ñÄ��XYZ 34.5MHz ¡·ªFöL¡7ß

ñªÔ 
� ;<W�ñã8ÌÍÎ5Ä;<W�ñãV 7m ¯�¦[�	de8ÕõGû/2 �~_

BPSK×32APSK A�<\_Q�åà���pA��XYZ¡W¢ñÄ��XYZ

34.5MHz ¡·ªFöL¡7ßñªÔ 
0Æ1¢KñãÕ�à;<W�ñã8ÕõG C/N:©�_���W¢ 
� û/2 �~_ BPSK×32APSK A�opD�8:ñÄ�ä�³¡��ñÎ¯� C/N ¡·¢

ñÄ¯� C/N 8:FG©�_���¡W¢ñªÔ©�_���AW¢I�[_5�op

0BCH op1��ÁA���LñªÔ¥ÕÄ��í�ñ��q¾ÎÍGéïÊé¡7ßF

Gª7Ä¯��pAK[�?]^��[¡�ÎAæ^�Ö(�ñªÔ©�_���W¢5

��éª��ãLá�Aq6Öñ/ñªÔ 
 
0û1ODUDîø8ÕõG C/N|DrAW¢ 
� ��A¯�¦[�	éù ODU zA:Ò��ñÄODU z¡ES	��8�x�õª¯�

	b8;<W�ñãV 7m ¯�¦[�	de�p¡îeñÄ8PSK 3/4 Ä16APSK 3/4Ä
32APSK 4/5 A 3 æ^�8ÌÍÎ ODU z��H	ñ8ÕõG C/N|Dr¡W¢ñªÔ 
 
0Ë1áè®�W¢ 
� 8PSK 3/4 Õ�à 32APSK 4/5 A;<W�ñãV 7m ¯�¦[�	de�p8:ñÄ¯�

8îeZAmzlHRST�B�8ÕõG�^�@RSTcd¡ 0 éù�4.5MHz ÓÖ�

D½ôÄ8PSK 3/4Ä32APSK 4/5 A��Ãd�][> C/NÄ��\][> C/N AW¢¡ñ

/ñªÔRSTcd5 0.5MHz ���ÃLñÄ��Ãd�][> C/NÄ��\][> C/N
5�gA¢£LñªÔ 
� ��Ãd�][> C/N"C/N ¡-4dBéù 0.1dB ���ÃÖ��½ôÄ¯�8Aáèí

1 �ê8¹FG C/N 
� ��\][> C/N"áè7��Véù C/N ¡ 0.1dB ���ÃÖ~g½ôÄáèí�¾

G C/N 



0Ì1TLV8�A0ÜsV 
� 8PSK 3/4 Ö TLV¸^¿0�æ�_¨��"188Byte1A�p¡W�ñÄ�ñ���Öõ

ÎÍGöL¡�>�\¦	Q�l8��7ßñªÔÓªÄTLV ¸^¿A�pí©�_��

¡cöñª.NÄ�ñ� NULL Dí�q¾GöL¡7ßFGª7ÔW��p8�ä�³¡

��ñÎ©�_��¡��ñÄNULL �æ�_AbB��¡�>�\¦	Q�l8��7

ßñªÔ 
 
0ú1XN�ã�O 
� � ±²�³´·%¡UVñªXN�ã¡ñ/ñªÔ±²�³´·%W�8ÌÍÎ5 8PSK�

3/4 8�G HDTV 4·%A 1 éª�W�Õ�à QPSK 1/2 8�G#$W�Ä32APSK 4/5 8

�G SHV1·%A 1 éª�W�Ä8PSK 3/4 8�G SHV1·%A 2 éª��@\W�A 3
W_Aæ^�ÖW�ñã¡ñ/ñªÔÓªÄ�®A|¥G BS ¯�¦[�	(45cm/120cm)
Ö¯�¡�ÍÄ�G8¯�ÖõGöL¡7ßñªÔ 
 



^�� ïð/I12�

^ .
.�õö÷øùïð�

�

^ .
0�ÝÞß�ïð§34ïðüý¨�

ì3� ïð/I� ñò�

�.#�
�"L !�3Q���

5678�

õö÷øù9:á¯P �0	;����/ ¯�c]�

�"L !�3 <�/<44XQ��56=>�

�0#�
�#snh%!�L%no-a

�¸9Q?¸�

L%no-a@¯òABCÇD�¹�#snh%!

Ç?¸á�õö��%-&%6/�EÇF¸�

��#�
GHÎIJ]ÊUQ�

6/� =� !�Na�
GHÎIJ]KLX 6/� =� !�NaÇF¸�

§�¨� MN�OPF¸�
õö÷øùQ <5QR-�n$FG¯��P�+/0 �-

! �;��S�0	;��Q��¤!���MNTWPÇF¸

§U¨�
V4 9:á�õö÷øù9:á

6/� =� !�NaF¸�

V4 9:á�õö÷øù9:á¯�c]+/0 �-!

�;��S�0	;�� QW23`a¯=¹]�6/� =� !�

NaÇF¸�

§X¨�
<YQ Z[\Q�

6/� =� !�NaF¸�

õö÷øù9:á¯�c] ];����/��.^	;����/���

�0	;����/ Q <YQ Z[\Q 6/� =� !�NaF¸�

§_¨� �8`aF¸�
õö÷øù9:á¯�c] ];����/���0	;����/ Q

bê�éêh#� 6/��L ¤h#� 6/�F¸�

§�¨� cd\µF¸�

];����/���0	;����/ Q�#)%�%/?)%�%9

:á�¬û9:á�õö÷øù9:áXQcd\µF

¸�

°*	 õÇÈ«	 Éº	

§,¨�
úûïð�ÝÞß�ïð�

MN�OPF¸�

!�#�h%$%FG�ÝÞß�ïðQ+/0 �-!

�;��S�0	;��Q��¤!���MN�OPÇF¸�

§�¨�
úûïð�ÝÞß�ïð�

6/� =� !�NaF¸�

úûïð�ÝÞß�ïð¯�c]+/0 �-! �;��S

�0	;��QW23`a¯=¹]6/�=� !�NaF¸

§�¨�
<YQ Z[\Q�

6/� =� !�NaF¸�

ÝÞß�ïð¯�c]�];����/��.^	;����/���0	;���

�/ � <YQ Z[\Q 6/� =� !�NaF¸�

§U¨� �8`aF¸�
ÝÞß�ïð¯�c]�];����/���0	;����/ Qbê

�éêh#� 6/��L ¤h#� 6/�F¸�

§X¨� 4e$Wfgh=>�
ÝÞß�ïð¯�c]�];����/��4e$�� !i"j
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� 32APSK 8ÌÍÎ5Ä120cm ¯�¦[�	Ö�²Ú 99.5%�(0¨^©�IJ1 
� d�[�@êhií0½Í 

� ((Ô�IJ¡R±ñª�[\@]^_A¤¢IJ¡�g8&FÔ 
(1)  hiSí×G.NA") C/N AIJ0hiAIJ5/ 6´+1 

� 8PSK03/41A.NA") C/N í ISDB-S0TCáPSKÄ10.7dB/28.86Mbaud0"
) C/NoU85.30dBHz1Ä�²Ú 99.7%Ä¯�¦[�	® 45cm1�g 

� 32APSK(4/5)A") C/N í 22.2dB/28.86Mbaud0") C/No=96.83dBHzÄ�²Ú

99.5%Ä¯�¦[�	® 120cm 1�g 
� ") C/N AÚÛ5hiS8�G��ÄODU0Out-Door Unit1 
� ����_�p0op�¢A´+�p15 ON LFG 

(2)  áè�O8�GIJ 
� ") C/N AÚÛ5hiS8�G��ÄODU A��¡w  
� ISDB-S Aáè®��gÖ×GöL 



 

(3)  ��XYZ8�GIJ 
� ��XYZí 34.5MHz ¡þx¥Í 

(4)  �^@�~�5 0.1Ä0.15Ä0.2Ä0.25 8ÌÍÎstñÄö¾ùAééù 1 Ì¡¤¢FGÔ 
(5)  ��qrLAMNAIJ 

� ��XYZí ISDB-S ¡þx¥ÍgLFG(33.77MHzÄ��ç]^��[g)  
  

^ 6	 	 ÀÁõÇ©��	

	

	

	

	

	

 
¨ 1"32APSK A TWT0Ü!5��\�~0OBO13.5dB LñªÔ 
¨ 2"ISDB-S A�[\@]^_5 28.86Mbaud  

 
2-3-2-2 §¨`¯�c]¥¦BC 
���ÝQA©�_]^_¥AñëF½LÍÊå!éù�g¡w FGÔ 

(1) ���_×ª�A©�_]^_íMTL¥GöL 
(2) �[\@]^_[Mbps]A0T!�gí 4¤�/L¥GöL 

 
2-3-2-3 õö÷øù¯�]ïð 
ñã/f5Ä��^@�~��8Ìõ��XYZ 34.5MHz ¡·ªF���[\@]^_�g

A 4!¡�^@�~��L8¤¢ñÄ��[\@]^_8:FG���Q^~�^C/N ¡W¢ñ

ªÔ/ 7 8��XYZ 34.5MHz ¡·ªF���[\@]^_¡&FÔ 
 

^ 7� MN�OP 34.5MHzÇD�¹qr�#snh%! 
 
 
 
 
 
 
W¢5Ä�gAIJ8ÕÍÎ�¥èªÔ 

(1) hi¥ñ�ODU ¥ñ 
(2) hi×��ODU ¥ñ 
(3) hi×��ODU ×� 
ñã8UVFG ODU 5��¡´+Ô 
 

©GH§�ò 6/� QF¸=>¨� ªGH�

Ü£ ];�����/�#� Ü£ ];�����/�#�

Ü£ ];�����/�#� V�Y�
��46];��#�

Ü£ �0	;�����/ #� Ü£ ];�����/�#�

Ü£ �0	;�����/ #� V�Y�
��46];��#�

L%no-a� qr�#snh%!�

H�.� ���^�5«��y�

H�. � �0���5«��y�

H�0� �.���5«��y�

H�0 � �.�0�5«��y�



 

8PSK 3/4 Õ�à 32APSK 4/5 Añã,-¡Þ 1Ä/áÄÕ�àÞ 2Ä/�8&FÔ¥ÕÄW¢

g5 C/No 8B6ñÎ&ñªÔáÞ8ÕÍÎÄÃ��_¡¶Ö,=hêA5Äá��[\@]^

_ABC;<qr 8PSK ¡hiSLñÎ|}ñÄ½ù8 ODU ¡�ñª�VÖ���Q^~�^

C/N ¡W¢ñªêAÖ×GÔÓªÄhiS¡ ISDB-S028.86MbaudÄ�=0.351Lñª.Nêá

Þ8&FÔ 
Þ 1 ��ÄBC;<=>?@��qrÕ�à ISDB-S ¡hiSLñª.NA") C/No 5è0

á6gÖ×èªÔ8PSK 8ÌÍÎ5Ä/ 2 8&F��^@�~�8:FG���[\@]^_8

ÕÍÎÄ") C/No A·¢g¡·ªñªÔ 
Þ 2��ÄBC;<=>?@��qr¡hiSLñª.NA") C/No 5ÄISDB-S ¡hiSL

ñª.N8ÃÂÎ 0.1dBkC|DñªÔ32APSK 8ÌÍÎêÄ/ 2 8&F��^@�~�8:F

G���[\@]^_8ÕÍÎÄ") C/No A·¢g¡·ªñªÔ 
¥ÕÄ32APSK 8ÌÍÎ5Ä (3)AIJÖ 33MbaudÄ�=0.ãÄ����_¡Uèª¯�8�

¡ OFF Lñª.NA,-êÞ 2 89(ñª0�¹A PILOT OFF´+1Ô����_ ON 8ñª

.N5Ä� 1.4dB AO���í�ù¾ªÔ 
9ôÎÄ�=0.1Ä0.2 8ÌÍÎÄ1.5MHz ��éùAáè®� C/N ¡H7Gñãê�èªÔ,

-¡/ã÷8&FÔ�[\@]^_Ä�^@�~�A%:NqôLñÎÄ33Mbaud �=0.10æ

^�ã1Õ�à 31.9Mbaud �=0.20æ^� 21Aä��8ÌÍÎW¢ñªÔ 
,æ^�ã033Mbaud �=0.11�  ��Ãd� C/N=-2.6dBÄ��\ C/N=-2.8dB 
,æ^� 2031.9Mbaud �=0.21� ��Ãd� C/N=-3.7dBÄ��\ C/N=-3.9dB 
ö¾ùA,-��Ä�^@�~�8�èÎ 1.1�B Adí�ù¾ªêAAÄÍ¤¾ê��~Í

C/N ÓÖ¯ 8áè��Ö×èªÔ 



 

,��,ú8ÌÍÎA�[\@]^_: �ÉéòW¢,- 
W¢IJ�

��,ú�2Éj� *KÌÕòÍ���[\@]^_"*9:P�öÔÖñ×22:{�öÔÖñ��

È+È"� K:4ñ+��È�Æ�a��³"ï��*� :*Pñ+þÉØý�.w��o-� !���

GhiS"BC;<=>?@�����,ú�2Éj� *KÌÕòÍ��É�Å,�+*,A *W_�

�Ééò"�Q^~�^�Éé�È+È� KÕòÒ��[\@]^_��

RPXR

RPXV

RQ

RQXN

RQXL

RQXP

RQXQ

RQXW

RQXU

RQXT

RQXR

RQXV

RW

RWXN

RWXL

RWXP

RWXQ

RWXW

LVXW PS PSXW PN PNXW PL PLXW PP PPXW PQ

�����.;	_¶`p`d

D
O·
b	
_¸
C
3
qd

RG8g	¹ºDO·b»|�>¼.:�}�JVVXVUZB

½YSXN

½YSXNW

½YSXL

½YSXLW

½YSXN					¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXNW			¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXL					¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXLW			¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXN					Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXNW			Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXL					Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXLW			ÆF8CÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

 
K .��õö÷øùïðlm�];��#�

 
^ 8	 ÀÁmÃ	
}© RG8g �».91.DO·	êØ��<	

�
��%-&%6/�

¬<�<¤y�¥�

GHÎ�Ü£ÝÞ�

?�$n��#�

�6/�`®#¤y�¥�

GHÎ�Ü£ÝÞ�

?�$n��#¬<YQ�

�6/�`®#¤y�¥�

GHÎ�V�Y�
�#¬<YQ

�6/�`®#¤y�¥�

¯°H�.���

���^5«��y�
��^� H�H� H�.� H�.�

¯°H�. ��

�0��5«��y�
�� � H�H� H�.� H�.�

¯°H�0���

�.��5«��y�
�� � H�H� H�H� H�H�

¯°H�0 ��

�.�05«��y�
���� H�H� H�.� H�.�

	 	 �4êØ"z�ë0|<6; Ä·cõö¨Æ	



 

,2*ï�,ú8ÌÍÎA�[\@]^_: �ÉéòW¢,-�

W¢IJ�

2*ï�,ú�jÉP� *KÌÕòÍ���[\@]^_"*9:P�öÔÖñ×22:{�öÔÖñ��

È+È"2:Pñ+��!K: ��É�2:Kñ+��!K: PÄK:*ÄK:*P����

È�Æ�a��³"ï��*� :*Pñ+þÉØý�.w��o-� !���

GhiS"BC;<=>?@�����,ú�2Éj�

��[\@]^_Ä�^@�~�5§hiSLá��ÉÅ,�+*,�

�Ééò"�Q^~�^�Éé�È+È� KÕòÒ��[\@]^_��

VPXW

VQ

VQXW

VW

VWXW

VU

VUXW

VT

LVXW PS PSXW PN PNXW PL PLXW PP PPXW PQ

�����.;	_¶`p`d

D
O
·
b
	_
¸C
3
qd

PLfG8g	¹ºDO·b»|�>¼.:�}�JVVXWZB

½YSXN			ÄCÄYPXW¸C

½YSXNW	ÄCÄYPXS¸C

½YSXL			ÄCÄYPXS¸C

½YSXLW	ÄCÄYPXS¸C

½YSXN			ÄCÄYPXW¸C	¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXNW	ÄCÄYPXS¸C	¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXL			ÄCÄYPXS¸C	¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXLW	ÄCÄYPXS¸C	¾¿RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXN			ÄCÄYPXW¸C	Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXNW	ÄCÄYPXS¸C	Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXL			ÄCÄYPXS¸C	Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

½YSXLW	ÄCÄYPXS¸C	Æ8FCÇ8	RG8gÀÁÂÃ	ÄFÅÂÃ

GÈabc	ÄÉÉ

 
 

K 0�õö÷øùïðlm��0	;��#�

 
 

^ 9� ÀÁmÃ	
}© PLfG8g �».91.DO·	êØ��<	 	

�
��%-&%6/�

¬<�<¤y�¥�

GHÎ�Ü£ÝÞ�

?�$n��#�

�6/�`®#¤y�¥�

GHÎ�Ü£ÝÞ�

?�$n��#¬<YQ�

�6/�`®#¤y�¥�

GHÎ�V�Y�
�#¬<YQ

�6/�`®#¤y�¥�

¯°H�.���

���^5«��y�
.��^� H�.� H��� H���

¯°H�. ��

�0��5«��y�
.�� � H�0� H� � H���

¯°H�0���

�.��5«��y�
.��0� H�0� H��� H���

¯°H�0 ��

�.�05«��y�
.��.� H�.� H��� H���



 

	 	 �4êØ"z�ë0|<6; Ä·cõö¨Æ	

 
,áè®� �ÉéW¢,-�

W¢IJ�

2*ï�,ú�jÉP� *KÌÕòÍ��

È+È"2:Pñ+�

¯�RST"+, 4þÓ�þ! 2P{�Øý��

È�Æ0* W_1"ï�*� :*Pñ+þÉØý� .Øý �~$�_�ÄØ�*{K:P ñ+þÉØý� .Øý �~$�_�A * W

_�

GhiS"BC;<=>?@�����,ú�2Éj���[\@]^_Ä�^@�~�5§hiSLá

���

RST�~$�_"KØýÄ� :PØýÄ* :PØýA 2W_� �

¼¢æ^�ã"�[\@]^_ 22�öÔÖñÄ�^@�~� K: �

¼¢æ^�ä"�[\@]^_ 2 :9�öÔÖñÄ�^@�~� K:*�

áè®� �ÉéW¢q6�

� ��Ãd�][> �Éé�

a�  ""����_$�_A �Éég¡*Pñ+8·¢�

a�ä"¯�8AE°¡ È77ÉÈéFG�

a�Æ"áèí7�FGÓÖ �Éé¡(ôÄáè7�ÁÄ �ê8¹FGg¡��Ãd� �ÉéL

FG�

� ��\][> �Éé�

a�û"a�ÆA��Ãd�][> �Éééù �Éé¡ K: ñ+���ÃÖ|D½ôÄáèí5¤¾

ª �Éé¡��\][> �ÉéLFG�

æ NS	 z{Ðï DO·êØ��	

	

 
 
 
 
 
 
 

� <YQ� 	��
].�0 y�!/���.w��o-� !#�

�%�����5«��y�¯°H�.� �%�,��.��5«��y�¯°H�0�

;~uEv�<�� ;~uEv�<44� ;~uEv�<�� ;~uEv�<44�

bê�éê�

6/�¤y�¥�

L ¤�

6/�¤y�¥�

bê�éê

6/�¤y�¥�

L ¤

6/�¤y�¥

bê�éê

6/�¤y�¥�

L ¤�

6/�¤y�¥�

bê�éê�

6/�¤y�¥�

L ¤�

6/�¤y�¥�

±²°H��� 
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0��� 
0�^� 
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� 
� 
� 
�

±²°¬.� 5��� 
0�^� 
0�]� 
0�^� 
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���� 
� 
�

±²°
.� 5��� 
0�^� 
0��� 
0��� 
��.� 
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� 
� 
�

� <YQ� ���
^H� .y�!/���.w��o-� !#�

�%�����5«��y�¯°H�.�

;~uEv�<��

bê�éê�

6/�¤y�¥�

L ¤�

6/�¤y�¥�

±²°¬.� 5��� 
���� 
����



 

 
 
 
2-3-2-4 �#snh%!QÍ³ 
��éª�ñã8ÕÍÎ5Ä8PSK3/4Ä32APSK Lê8/ 7 8&F���[\@]^_�g8Õ

ÍÎÄ·¢ñª C/No g¡·©ñªÔñªíèÎÄ�êBÍ©�_]^_í78ÖõG�=0.1Ä
�[\@]^_ 33.6Mbaud LÍÊIJê¤o¡L¥GíÄ�� BS =>?@��A��XYZ

(33.77MHzÄ��ç]^��[g)êw ñÎ�[\@]^_¡stFGÔ¥èÎÄ�^@�~�

0.1 8ÕÍÎÄBS =>?@��A��XYZ 33.77MHz L¥G�[\@]^_(32.68MbaudÄ�

�ç]^��[g)�gLñªÔ 
 
ÓªÄ�[\@]^_Ast8×ªèÎ5Ä�gAIJêw FGÔ 
 (a) ���_×ª�A©�_]^_íMTL¥GöL 
(b) �[\@]^_[Mbps]A0T!�gí 4¤�/L¥GöL 

 (a)Ä(b)5���ÝQA©�_]^_¥AñëF½¡w ñªIJÖ×GÔ 
 
Ó¤ÄIJ(a)8ÌÍÎstFGÔë¢qr8ÕÍÎÄ�[\@]^_ SrøA���_×ª�A

©�_]^_5ÄopD� 1/4Ä 1/3Ä 2/5Ä 1/2Ä 3/5Ä 2/3Ä 3/4Ä 4/5Ä 5/6Ä 7/8Ä 9/10 8

:ñÎ�gArÖH7ù¾GÔ 
� Sr×5/120×( 8� 10� 12� 15� 18� 20� 22� 24� 25� 26� 27)/5810×188 
� = ( 8� 10� 12� 15� 18� 20�22� 24� 25� 26� 27) ×188×5×Sr/120/5810 
� = ( 8� 10� 12� 15� 18� 20� 22� 24� 25� 26�27) ×Sr×47/34860 
 
(r��Ä34860 A'TÖ�[\@]^_¡¤oF¾sÄ���_×ª�A©�_]^_5Ä

47bps AMT'A©�_]^_L¥�IJ(a)¡·©FGÔ 
IJ(b)A�[\@]^_[Mbps]A0T!�gí 4¤�/L¥Gª785Ä34860 8 5 A'T¡

�6ªêALFGî)í×GÔ¥èÎÄ34860S5 A'TÖÄ32.68S106 ¡þx¥Í���[\

@]^_5Ä�gL¥G 
� 34860S 935U32.5941 Mbaud (���_×ª�A©�_]^_5 10bps AMT') 

 
� �(A,-��Ä 

�^@�~�    0.1 
�[\@]^_� 32.5941 Mbaud 

LFGAí{ÓñÍLwxù¾GÔ 
 
¥ÕÄöA�[\@]^_A.NA��©�_]^_0188��_A MPEG-2 TS A]^_1¡

/ 11 8&FÔ 
^ 11� �	� !h%! 



 

º»}~� ];����/�� .^	;����/�� �0	;����/ �

�	� !h%!� ^��^H]]]�5«´�� �0�]..]��5«´�� .0^� ^.^H�5«´��

¨ 120slot�Î¡á���qrLñª.NAg



 

2-3-3 �#snh%!�L%no-a�¸9XQGHÎQµ�=> 
ñã/f"�[\@]^_L�^@�~�Aë¢g¡-VñÄhiSA��í0½ÍöL

¡Ä") C/NW¢Ö7ßFGÔ 
W¢IJ 
�[\@]^_"32.5941Mbaud 
�^@�~�"0.1 
����_�p"ON 
8PSK OBO"0.7dBÄ 16APSK OBO"1.5dBÄ 32APSK OBO"3.5dB 
§hiH�"BS17ch  
GhiH�"BS15ch 
ÚÛq6"hiS¡ ×�/¥ñ A 2W_AIJÖ") C/N ¡W¢ñÄC/N|Dr¡H7G 
� hiS×�/¥ñ8ÕõG") C/N AW¢,-¡/ 12 8&FÔ�� 1-3 8�<\_@|

 ¡&FÔ 
 

^ .0� GHÎIJ]ÊUQ�ò 6/�F¸lm�

F¸�

ì3�

©GH����.�!z#�

�F¸ 6/� =� !�Na=>#�

ªGH§��. !z¨� GH¶á

6/�¤y�¥�

GHJN�

6/�¤y�¥�

6/��

`¤y�¥

�� Ü£ �0	;����/ � Ü£ �0	;����/ � .^�.� .^�0� H�.�

,� Ü£ �0	;����/ � Ü£ .^	;����/�� .^�.� .^�0� H�.�

�� Ü£ �0	;����/ � V�Y�
�� .^�.� .^��� H�0�

�� Ü£ �0	;����/ � Ü£ ];����/�� .^�.� .^��� H���

U� Ü£ .^	;����/�� Ü£ ];����/�� ..��� ..��� H�H�

X� Ü£ ];����/�� Ü£ ];����/�� ��H� ��H� H�H�

_� V�Y�
�� Ü£ ];����/�� .H�.� .H�.� H�H�

�



 

2-3-4 õö÷øù9:á¯�c]MN�OPF¸ 
ñã/f"��éª�A OMUX ~e@?de8ÕõGû/2 �~_ BPSK×32APSK A�

<\_Q�åà���pA��XYZ¡W¢ñÄ��XYZ 34.5MHz ¡·ªFöL¡7ß

FGÔ 
� ��éª�ñãA�)�Q¿^?¡/ 13 8&FÔ���qrA;<éª���\�~¡

/ 14 8&FÔ¥ÕÄ��éª�ñã8ÕõG 16APSK Õ�à 32APSK A��\�~5Ä

���Q^~�^C/NTOBO í�0L¥G OBO0�- OBO1¡�Z8W¢ñÄ�- OBO
g¡-VñªÔ0�� 1-6´+) 
 

^ .�:õö÷øùïðQ·ò��æ%$�

�#snh%!� �0� ��.5«��y�

L%no-a� H�.�

º»}~� +/0 �-! �;���¸;���];���.^	;����0	;���

23`a� ./��./��0/ �./0��/ �0/���/���/ � /^��/]��/.H�

�

^ .�:_º»}~QÝÞ÷øù <�<912�

23`a� +/0��;��� ¸;��� ];��� .^	;��� �0	;���

./�� �

�

�

�

�

H���

�

�

�

�

�

H���

�

�

�

�

�

H���

.�0�� .�]��

./�� .�0�� .����

0/ � .�0�� 0�H��

./0� .���� 0�.��

�/ � .� �� 0����

0/�� .�^�� 0����

�/�� .���� 0����

�/ � .���� �����

 /^� .���� �����

�/]� .���� ��.��

�/.H� 0���� �����

 
� / 13 A�Q¿^?¡-VñÄ��éª���ç]^?^de8ÕõG���pA��X

YZ¡W¢ñªÔW¢,-¡/ 15 8&FÔÓªÄ�� 1-3 8�<\_Q�| ¡&FÔ 
 

 



 

^ . :õö÷øù9:á�MN�OP12�

 
º»}~� 23`a� MN�OP�¤5��¥�

+/0 �-! �;��� ./0� �����

¸;��� �/�� ��� �

];��� �/�� ��� �

.^	;��� ./�� �����

.^	;��� ./�� �����

.^	;��� 0/ � �����

.^	;��� ./0� ���0�

.^	;��� �/ � ���0�

.^	;��� 0/�� ���.�

.^	;��� �/�� ���0�

.^	;��� �/ � ���0�

.^	;���  /^� ���0�

.^	;��� �/]� ���0�

.^	;��� �/.H� ���.�

�0	;��� ./�� ���0�

�0	;��� ./�� ���0�

�0	;��� 0/ � ���0�

�0	;��� ./0� ���0�

�0	;��� �/ � ���.�

�0	;��� 0/�� ���H�

�0	;��� �/�� ���.�

�0	;��� �/ � ���.�

�0	;���  /^� ���H�

�0	;��� �/]� �0���

�0	;��� �/.H� ���H�

 
 



 

2-3-5 IF���õö÷øù9:á¯�c] C/N=� !�NaF¸ 
ñã/f"IF{wñÕ�à��éª�{wñ8ÕõGÄû/2 �~_ BPSKÄQPSKÄ8PSKÄ

16APSKÄ32APSK A C/N:©�_���W¢¡�ÊÔ16APSK Õ�à 32APSK A��é

ª�{wñ8ÌÍÎ5Ä�Z8�opD�æ8�- OBO g0�� 1-6 ´+1¡") C/N
¡u�8W¢ñÄ�- OBO g¡-VñÎ C/N:©�_���W¢¡�ÊÔ 
W¢IJ" 

�[\@]^_"32.5941Mbaud 
�^@�~�"0.1  
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W¢q6"¯�8îeZAmzlHRST�B�8ÕõG�^�@RSTcd¡ 0 éù�
4.5MHz ÓÖ�D½ô0/ 23´+1ÄC/N ¡-4dB 8·¢ñÄC/N ¡ 0.1dB ���ÃÖ��

½ôǞ �8Aáèí 1 �ê8¹FG C/N0��Ãd�][> C/N1¡W¢FGÔ�ÍÎÄ

áè7��Véù C/N ¡ 0.1dB ���ÃÖ~g½ôÄáèí�¾G C/N0��\][>

C/N1¡W¢FGÔ 
 

8PSK 3/4 Õ�à 32APSK 4/5 8ÕõG��Ãd�][> C/N Õ�à��\][> C/N A

W¢,-¡/ 36 8&FÔ�
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P NLWQXTL PXS ÇPXW ÇPXW
ÇP NLWQXTL ÇPXS ÇPXL ÇPXL
Q NLWQXTL QXS ÇPXS ÇPXN
ÇQ NLWQXTL ÇQXS ÇNXL ÇLXT
QXW NLWQXTL QXW ÇLXV ÇPXN
W NLWQXTL WXS ÇLXN ÇLXT
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Ebýþ_�!MWXS¶3qc
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P NLWQXTL PXS ÇPXP ÇPXP
ÇP NLWQXTL ÇPXS ÇPXS ÇPXS
Q NLWQXTL QXS ÇPXS ÇPXS
ÇQ NLWQXTL ÇQXS ÇNXV ÇLXR
QXW NLWQXTL QXW ÇLXR ÇLXR
W NLWQXTL WXS ÇLXU ÇLXR
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2-4-6 TLVWfQghÍÎ 
ñã/f"8PSK 3/4 Ö TLV ¸^¿A�p¡W�ñÄ�ñ���ÖõÎÍGöL�>�\

¦	Q�l8��7ßFGÔÓªÄTLV ¸^¿A�pí©�_��¡cöñª.NÄ�ñ

� NULL Dí�q¾GöL¡7ßFGª7ÄW��p8�ä�³¡��ñÎ©�_��¡

��ñÄNULL �æ�_AbB��¡�>�\¦	Q�l8��7ßFGÔ 
BC;<=>?@��ë¢qr5ÄMPEG-TS AW�8ÕÍÎÄ3áè��_A 47Hex ¡

4Íª 187ByteµaÖW�FGÔTLV¸^¿8ÕõG��T�æ�_8�A0ÜsVLñ

ÎÄ187Byte L|¥GÄ3áè��_¡N=h 188byte A MPEG-TS ¡àVñªÔ 
TLV¸^¿A�pí�ñ��p85ÄTMCC ��8(�½¾G_�ÃI�[?Õ�àQ�

_I�[?��í�G80ÜFGî)í×GÔvW¢Ö5ÄTLV ¸^¿A�pLñÎ

188Byte A MPEG-TS ¡UVñÄÄ3áè Byte Ö×G 47Hex ísd��Ö×GöL¡�

>�\¦	Q�lÖ7ßFG�ÖÄTLV¸^¿A0ÜsV¡ñ/ñªÔ 
vW¢5*KK�ÙjÚ*jÛ8ñ/ñª +, 9þÓ¡VÍª;<W�ñã8ÕÍÎW¢¡�èªÔ 
W¢q6"�

x� ���8ÕÍÎ���pLñÎ TLV¸^¿0188byte1¡¤oFGÔ 
x� 8PSK 3/4 Ö TLV¸^¿A�p¡��ñÄ;<W�n¡�&ÁA�p¡���Ö�

�FGÔ 
x� ���A���p¡�>�\¦	Q�lÖÐ�ñÄ���pAÄ3�æ�_2��

åà 2·�A�æ�_2��í 47Hex Ö×GöL¡7ßñÄTLV¸^¿A�æ�

_¨�� 188Byte 8¥èÎÍGöL¡7ßFGÔ 
x� �ÍÎÄ"��¡��ñÄ��pí�8¥G��8ÕÍÎÄTLV �æ�_í�ñ�

NULL �æ�_8bB½¾G�¡7ßFGÔ 
� Þ 26 8"��¡��ñ¥Í.NAÄ3�æ�_Õ�àÇ 2 �æ�_8ÕõG�>�\¦

	Q�lAÐ��ù¡&FÔÞ 27 8"��¡��ñª.NAÄ3�æ�_Õ�àÇ 2 �æ

�_8ÕõG�>�\¦	Q�lAÐ��ù¡&FÔñãL:Þ¡Þ 28 8&FÔ 
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2-4-7 lUmð�� 
2-4-7-1 ÝÞß�ïð¯�c]lUmð��§8PSK������1 QPSK¨ 
� Ø# 20 Ù 4 Ú 24 Û8 NHK ��$[?^8ÎÄ;<éª�¡VÍªBC;<=>?@

��ë¢qr8�G HDTVû·%W�Ä��¦ PCM ·%W�Õ�à#$W�AXN�ã

¡ñ/ñªÔW�d�[�@5 BS17ch0¦�Ã�[\RST"17.63436GHz/�À[�[

\RST"12.03436GHz1¡UVñªÔ#$W�A�ã5¯� C/N ¡ C/N ��_$�_¡

VÍÎ|D½ôÄHDTV í�L¥G�b¡l�½ôª�8Ä~#$V±²í�G8�p�

�Ö×�Ǟ � C/N í�àµ�ñª�8 HDTV í�G8�p��Ö×G�¡�ã��Lñ

ªÔ 
BS V¯�¦[�	¡ 45cm®Ä60cm®Ä120cm®A 3W_VsñÄ�ÎA.N8ÕÍÎÄ

�G8¯�ÖõG�¡7ßñªÔXN�ã8VÍªW����_/j¡/ 37 8&FÔXN

�ã8UVñª±²�³´Ð�A©�_]^_¡/ 38 8&FÔÞ 29 8ñãL:Þ¡&FÔ

Þ 30~Þ 36 8XN�ãA��¡&FÔ 
((èêéÄñ/ñª�ÎA�ã8ÕÍÎÄ�G8W�ÖõGöL¡7ßñªÔ 
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2-4-7-2 ÝÞß�ïð¯�c]lUmð��§32APSK ��� 8PSK �n¤ß
�¨ 
� Ø# 20 Ù 5 Ú 15 Û8 NHK ��$[?^Õ�à NHK ��
� !"8ÎÄBC;<

=>?@W�ë¢qr8�G 32APSK ¡VÍª;< 1 éª�8�G SHV (�^�^¾�©

>�[)1·%W�Ä8PSK ¡VÍª;< 2 éª�¡VÍª�@\W�8�8�G SHV 1·
%W�0�@\W�1AXN�ã¡ñ/ñªÔW�d�[�@5 BS17ch(¦�Ã�[\R

ST"17.63436GHz/�À[�[\RST"12.03436GHz1Õ�à BS19ch(¦�Ã�[\R

ST"17.67272GHz/�À[�[\RST"12.07272GHz1¡UVñªÔ 
¯��Q\Q¦[�	5 45cm®Ä120cm®AäW_A¦[�	¡UVñªÔ32APSK W

�Ä8PSK�@\W�Lê8á6 MPEG-TS ]^_A SHV·%¡UVñªÔXN�ã8V

ÍªW����_/j¡/ 39 8&FÔXN�ã8UVñª±²�³´Ð�A©�_]^_

¡/ 40 8&FÔÞ 37 8ñãL:Þ¡&FÔÞ 38~Þ 49 8=¸[�_]^��[A��¡

&FÔ 
((èêéÄñ/ñª�ÎA�ã8ÕÍÎÄ45cm Õ�à 120cm A¦qA�Q\Q¦[�

	¡UVñÎÄ�G8W�ÖõGöL¡7ßñªÔ 
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2-4-7-3 õö÷øù¯�]Ü£ÝÞ?�$n���¸}~Q?�#�!h%�

i# 
� Ø# 20 Ù 2 Ú 20 Û8 NHK ��$[?^8ÎÄ��éª�¡VÍªBC;<=>?@

��ë¢qr8�G±²�³´W�A=¸[�_]^��[¡ñ/ñªÔ 
=¸[�_]^��[Añ/��¡/ 41 8&FÔ=¸[�_]^��[8UVñª±²�
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Green Leaves ,Whale Show�Ád$ 7Mbit/s , 9Mbit/sSÑÒÓ 

¹c ¹¡Ô�Õ���-i�%Ö�±�×�Øi���ÙÚTÀhi 
¹c-ÛØ±�Ü¢�¤iÝÞT�lß6hBhg0 
à���á��\,¹c$�lß6,hBhg0 
¹��o$ÏÐâ'Pi 
¹ÏT���ãá?�Sä$�¡)i 
¹�¨E©dTåc«¬��F$æ8'Pi 
¹�çC©d$®'-. 

Green Leaves �	���®è 
�	���$éêëØiá��SÏÐ©�«¬�'ìí� 

European 
Market 

#½R¾�¯°��o$ÏÐ© 
#½�Â�¯°��o$îïh¡)i 

Harbor á ðÔ$�dP�o).e,$�lE 
Japanese 
Room, 
Cognac & 
Fruits 

EiBi���SdDi 
ñ���$ò]E/0'æ8. 
ó�"����oT�g6¢£C-i 

ô´ Opening Ceremony:ô´�õ?ö$¤)÷. 
ô´� S/N$¸Pøù$ÎhiÂ¢�6 
ô´Sú��ûx�õ?ö$æ8. 

üý þ��o$ÏÐ© 
���� ���"��EQ£%�ó������ë 
Î�X�ØiÝ%àiÝ�v� �T	i 



 

 

/ 4� 7�� opD�30©�_]^_1�

7Mbit/s 
D�Û�oTÏÐE-i 
Japanese Room-ÛT 7Mbit/sS/i 
�$ÏÐ© 
Ád$÷eâ-P-. 
50 ? Ã���ST©Ci 
Bronze , SprinklingTÀhi 
üýë'Àhi 
k'�8-i 

9Mbit/s �F���� �S 9Mbit/sSu�Û�o$®'-C-i 
9Mbit/s��S�D¨�g6��-i 
9-11Mbit/sT%Ý'T-. 
ÀhiÝ4w]¨-�,£k8. 
��Â¢���'��� 
�$ÏÐ© 
Àhi 
7-9Mbit/sT%�´¾STæ.'�8-i�Sprinkling, Bronze� 

11Mbit/s 11Mbit/s��ST��	i 
ª�«¬ST 11Mbit/sS��á�" 
-�,£��´µ,�i D. 
Àhi 
7-11Mbit/sT%Ád$�.,�o$£-6Àhi 

13Mbit/s ÚxSTe�!X"hi 
�	
��"-�� 4w]¨	# 
ü$ë' 13Mbit/s PCiT�� 
Whale¡°%��o$ÏÐ©$	# 
üB����á��S¯°-Û�� ¡���"��o$¢£.$%13Mbit/s PCi'-
.,�g6®'-C-i 
�$�.$&''-C-i 
0() 

15Mbit/s ��	# 
*+hBæCD.Ý',-P 
�$�.$&''-C-i 
15Mbit/s!XT�� 
15-17Mbit/sT./ë-ä$0ui 
ÝÞ'ì.$ 15Mbit/s��-i,Àhi 
Opening Ceremony , SprinklingT 15-17Mbit/s"hi 

17Mbit/s ��-h 
(Â4wiB*1 
�2-Ý��T��Sd.á�" 
Green Leaves�3�4TÀhi 
Soccer , SprinklingT 17Mbit/sS£-6Àhi 

üý ��5678�9:T���á��'/.�iT;PØ<='�·CD. 
���á��'/.�äT�·CD-i 
���á��'>·E´µ 
à���á��S/6¸Pæ8. 
î?@ 3H�AB$-i,%�,�Û���S�$ÏÐ© 



 

 

2.6� ÓL7�

¾^¿À�¦K^=�\ÖopDñª Ø��2� K�KÉ{KÉÅ�±²¡üý'íÚÛñÄ")©�_]^

_  2�öðÍÉÌ �(LÍÊ,-í�ù¾ªÔ�



 

 

3� ±²~�^c�_L")©�_]^_7ßñã�

3.1� �Q�

îe±²~�^c�_LñÎyV�¢A  K�KÉ{KÉÅ�� K�KÉ{KÉ���* {KÉ{KÉ��¾1¾A")©�

_]^_¡7ßFGÔ�

3.2� ñã�

opDñãÕ�à�3ÚÛñãAIJ¡�¾1¾/ �Ä/  K 8&FÔñãL:¡Þ 4 8&FÔ�

/ �� opDñãIJ�

±² ~�^c�_ 4:2:2, 8-bit
��_�² �^�^¾�©>�[±²(NHK A SHV·%��)éù�À

[K[�^_ñªc@d~�^c�_��_�²08 �^æ[

�, 60Hz ©=�Ð�, Þ 5´+1 
SVTc@d~�^c�_��_�²05 �^æ[�, 50Hz ~

e@�Ð�, Þ 6´+1 
0/ 9´+1 

opD �[K^� Ë~_À�¦�[K^�(Fraunhofer HHI) 
=K^� Ë~_À�¦=K^�(JM) 
Ã�~ô�@ High (8-bit, 4:2:0)
©�_]^_ 1080/60/I: 10, 15 Mbit/s

1080/60/P: 10, 15, 20 Mbit/s 
2160/60/P: 30, 40, 60, 80 Mbit/s 

GOP 1 sec, IBBP..., ´+~]^� 2 
À^@ Ã�~e@?¥ñ§MBAFF(1080/60/I), CABAC 

/ 9� ��_�²�

No. �^æ[� b+ 
1 Whale0��d1*1 ��dA>�[ÃL¢ñÄõ 
2 Intersection0Ld!1*1 �\Q[�@Ld!¡Ç�FG7@ 
3 Aerial0÷�1*1 ¨©A÷� 
4 Horse Race0ª01*1 «øFGªø0 
5 Singing Children0�KªË1*1 �¬A�KªË 
6 Portable Shrines0�®¯1*1 ®¯¡R�®° 
7 Sunflowers0]Óq�1*1 ]Óq�A®�L\�^�¦�Ã 
8 Times Square0±21*1 ±2A²A³» 
9 Crowd Run0Q[	^1*2 \���[_�^A�¬AQ[	^ 

10 Park Joy01©1*2 1©¡�YFG´êªË 
11 Ducks Take Off0¢ù1*2 ¢ù¡úà�Ì¢µ 
12 Into Tree0÷�f¶1*2 ¶L·ÉA÷� 
13 Old Town Cross0÷�f±1*2 ±ß:A÷� 
*1: �^�^¾�©>�[±²éù�À[K[�^_ 
*2: SVTc@d~�^c�_��_�² 



 

 

    

� ���ÓÔÕÎ� � � � �*��ÅÑÍÎ¦ÌÎþÍðòÑ�

    

�2��ïÎ¦ðÔÕ� � � � �j��Øò¦ÌÎ�íÔþÎ�

    

�P��,ðÑÒðÑÒ��ÓðÕñ¦ÎÑ� � � �{���ò¦ÍÔöÕÎ�,Ó¦ðÑÎÌ�

    

�4��,ÖÑÕòÈÎ¦Ì� � � � �����ðÏÎÌ�,gÖÔ¦Î�

Þ P� ,Ø2��_�²�éØúA ,Ø2 ·%����



 

 

    
�9���¦òÈñ�íÖÑ�� � � � � K���Ô¦.�øòË�

��� �

�  ���Öþ.Ì��Ô.Î�È� � � � � *��ÅÑÍò��¦ÎÎ�

�

� 2��ÈÕñ��òÈÑ��¦òÌÌ�

Þ {� ,2� ��_�²�



 

 

/  K� �3ÚÛñãIJ�

ÚÛq6 >}�G|D�C(DSIS)6Ä5³#|D�C0/ 5´+1 
�©�_]^_æ8ÓL7Î�^æ[�¡J&ñ0��² 1-10Ä
©�_]^_ X A�² 1-10Ä©�_]^_ Y A�² 1-10Ä...1Ä
�²æ8ÚÛ 
�©�_]^_AJ&�F5ÄÚ¢QÜ@^Ãæ8�p 

åSIJ '�ÖASTLákCA+G½ 
Ú¢Q üý' 167 

=e�Ã]� 50-inch PDP(1920	1080/60/P, I) 
56-inch LCD(4320	2160/60/P) 

S�� 2160/60/P"�ùB½A 1.5'(1.5H)* 
1080/60/P, 1080/60/I"�ùB½A 3'(3H)* 

§�ø�¶êKíÄSe  :K A7í¸.ÖõG�0AS2  :K �8�SFGS��Ô�

 

�

Þ 7� ñãL: 

3.3� ÚÛ,-�

3.3.1� Ú¢QA�\�^�[Ü�

 K�KÉ{KÉÅÄ K�KÉ{KÉ�Ä* {KÉ{KÉ� Añãæ8Ú¢QA�\�^�[Ü¡�èªÔÚ¢QêAØ

}Ú!L�Ú¢QAÚ!LA �Î¦ÌòÑ�E¡H7ÄK:{»·AÚ¢Q¡4�FGöLLñªÔ�A,

-Ä {�AÚ¢QAÊËÄ K�KÉ{KÉÅÖ *�Ä K�KÉ{KÉ� L * {KÉ{KÉ� Ö�  �AÚÛ,-í4�

SVT MF image files 

SHV (G1/G2/B/R) Down Convert

SHV MF image files 

SHV MF image files 
(4:2:0) 

Software 
Enc/Dec Coded image files 

(4:2:0) 

2160/60/P image files 

1080/60/P image files 

1080/60/I image files 

HD-SDI x8

HD-SDI x2

HD-SDI x1

SDI-HDMI

SDI-HDMI

4kx2k LCD 

HD PDP 

HD PDP 

Disk recorder 

(1) SHV ±²éùAc@d~�^c�_±²Ü# 

(2)c@d~�^c�_±²AopD 

(3)c@d~�^c�_±²A���/& 



 

 

½¾ªÔ�

3.3.2�  K�KÉ{KÉÅL  K�KÉ{KÉ��

Þ � 8��_�²æAØ}Ú!¡&FÔ�
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1080/I-10Mbps
1080/I-15Mbps
1080/P-10Mbps
1080/P-15Mbps
1080/P-20Mbps

(95% Confidence Interval)

 

1

2

3

4

5

8 9 10 11 12 13 14 15 16 17
Bitrate (Mbit/s)

M
O

S

1

2

3

4

5

8 10 12 14 16 18 20 22
Bitrate (Mbit/s)

M
O

S

 
1080/60/I     1080/60/P  

Þ ��  K�KÉ{KÉÅL  K�KÉ{KÉ� AÚÛ,-�

 K�KÉ{KÉÅÖ5Ä P�öðÍÉÌÖè0�ÎA��_�²Ö �È,�2:P0ef®1�(í�ù¾Ä K�öðÍÉÌ

Ö5��TA��_�²Ö �È,�2:P�(0è0�ÎA��_�²Ö �È,2:K�(1Ö×èªÔc@d

~�^c�_��_�²5ÄÃÄQ\��e�@¥êA¡é�8¤¢ñÎÕ�Ä¾^¿À�¦K^

=�\8�GopD�²A�3ÚÛÖVÍª��_�²L5|¥GíÄ�ù¾ª")©�_]^_



 

 

5Ä¾^¿À�¦K^=�\A.NA  2�öðÍÉÌLákCA,-Ö×èªÔ�

 K�KÉ{KÉ� Ö5Ä*K�öðÍÉÌÖè0�ÎA��_�²Ö �È,�2:P�(í�ù¾Ä P�öðÍÉÌÖ��T

A��_�²Ö �È,�2:P�(0è0�ÎA��_�²Ö �È,2:K�(1Ä K�öðÍÉÌÖ5�  É2 A��

_�²Ö�È,�2:P�(Ö×èªÔñªíèÎÄ K�KÉ{KÉÅA 2�öðÍÉÌLákCAÚÛ,-í K�KÉ{KÉ�

Ö5�  4�öðÍÉÌÖ�ù¾GêALwxù¾GÔÓªÄÅÑÍÎ¦ÌÎþÍðòÑÄïÎ¦ðÔÕÄØò¦ÌÎ�íÔþÎA 2 Ì

A��_�²Ö5Ä K�KÉ{KÉÅA  P�öðÍÉÌ ��ê  K�KÉ{KÉ� A *K�öðÍÉÌAqí �È,í~ÍLÍÊ

,-Ö×èªÔö¾ù 2 ÌA��_�²5Ä��²8NÓ¾G�³í|�ÄØò¦ÌÎ�íÔþÎ5�õ¥0

õ¡NOLÍÊ�¹í×GÔ K�KÉ{KÉÅ8ÃÂÎ±²�pXYZí *'L¥GöLÖÄ��²8N

Ó¾G�³ëBRS#�A��¡�õ�¯õªêALwxù¾GÔ�

3.3.3� * {KÉ{KÉ��

Þ 9 8��_�²æAØ}Ú!¡&FÔÞ � A  K�KÉ{KÉÅA,-¡9(ñÎÍGÔ�

* {KÉ{KÉ� Ö5Ä�K�öðÍÉÌÖ  ÌA��_�²¡4Íª6Aè0�ÎA��_�²Ö �È,�2:P�

(í�ù¾Ä{K�öðÍÉÌÖ� 2Éj A��_�²Ö �È,�2:P�(0 ÌA��_�²¡4Íª6A�Î

A��_�²Ö �È,2:K�(1ÄjK�öðÍÉÌÖ5�  É2 A��_�²Ö �È,�2:P�(0 ÌA��_�

²¡4Íª6Aè0�ÎA��_�²Ö�È,2:K�(1Ä2K�öðÍÉÌÖ5�  ÉjA��_�²Ö�È,�2:P

�(0�  É2 A��_�²Ö �È,2:K ¡gµG1Ö×èªÔñªíèÎÄ K�KÉ{KÉÅA  2�öðÍÉÌL

ákCAÚÛ,-í * {KÉ{KÉ� Ö5� {K�öðÍÉÌÖ�ù¾GêALwxù¾GÔ�8 Øò¦ÌÎ�íÔþÎA

�È,í~éèªíÄ�õ¥0õL 8|�A�³ëBRS#�¡NO�²Ö×GÔÓªÄ,ðÑÒðÑÒ�

�ÓðÕñ¦ÎÑÄïÎ¦ðÔÕÄØò¦ÌÎ�íÔþÎÄ�ðÏÎÌ�,gÖÔ¦ÎA j ÌA��_�²Ö5Ä K�KÉ{KÉÅA  P�öðÍÉÌ

��ê * {KÉ{KÉ� A �K�öðÍÉÌAqí �È,í~ÍLÍÊ,-Ö×èªÔö¾ù j ÌA��_�²5Ä

 K�KÉ{KÉ� Öê �È,í~éèªêAëÄ�^æ[�Jé8�^[�D¡NOêAë��²8NÓ¾

G�³í|ÍLÍÊ�¹í×GÔ�

�
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1080/I-10Mbps
1080/I-15Mbps
2160/P-30Mbps
2160/P-40Mbps
2160/P-60Mbps
2160/P-80Mbps

(95% Confidence Interval)

 

1

2

3

4

5

8 9 10 11 12 13 14 15 16 17
Bitrate (Mbit/s)

M
O

S

1

2

3

4

5

20 30 40 50 60 70 80 90
Bitrate (Mbit/s)

M
O

S

 
1080/60/I     2160/60/P  

Þ 9�  K�KÉ{KÉÅL * {KÉ{KÉ� AÚÛ,-�

3.4� ÓL7�

c@d~�^c�_A0�²��_�²¡VÍÎ±²~�^c�_æA")©�_]^_¡st

ñªÔBCìXY �,=>?@��qrA��A�Añã,-ëZ(¾^¿À�¦K^=�\¡VÍ

ªÚÛ,-8uÛõÄ K�KÉ{KÉÅA  2�öðÍÉÌ¡")©�_]^_Au�LFGLÄ�±²~�^c

�_A")©�_]^_5Ä K�KÉ{KÉ� í  4�öðÍÉÌÄ* {KÉ{KÉ� í {K�öðÍÉÌLwxù¾GÔ/f0¥

¦1Q85��á�Ac@d~�^c�_A��_�²Ö×GíÄ±²�p8NÓ¾G�³ë0õ

¥ïAkC8+DñÎÄ±²~�^c�_8�èÎopDA�Xí|¥GöLê+ùéL¥èªÔ



 

 

þBÙÚ±²A��Q¥opDAª785Ä��²AB ,éíD0�³A~�1L0õAQ7¥(©

5î�AÂÃLwxù¾GÔ±²¨^©�$A��SÎW�frA£¢8SªèÎ5ÄÀµA,

A:¥ù¤Ä½ù8¯Ú¥ÚÛ¡�ÍÄ6A
�)Ð¥ï¡ø�º�ñÎ£¢½¾GöLí{Óñ

ÍÔ�



 

 

4� \�c~�^c�_L�3Õ�à")©�_]^_7ßñã�

4.1� \�c~�^c�_AiÍ8�G`×Øy3A7ß0ñã  1�

4.1.1� �Q�

äd¨[Ã�[ÜAiÍ8�Gä��OAiÍ¡7ßFGÔ�

4.1.2� ñãq6�

ñãIJ¡/   8ÄñãL:¡Þ  K 8�¾1¾&FÔ�

/   � ñãIJ�

±² ~�^c�_ »r�" 
 1920	1080, 8/10-bit 
 3840	2160, 8-bit 
 4096	3072, 8-bit 
0�" 
 1920	1080, 10-bit 

��_�² JIS X9204���² 
SVT ��_�² 
FastVDO 4:4:4 ��_�²* 
`aE8��>	@ 4:4:4 ��_�² 
(* http://www.fastvdo.com/HDData.html) 

\�c¨�¨[Ã�

[Ü 
ñãL:Þ 10 (3)(�A¶U~e@?�8��ñ/ 

/&q6 4:2:0Ä4:2:2Ä4:4:4 A�²¡ dot-by-dot ×GÍ5���Á8

�ù��áøJ& 
0�5 30/P Ö/& 

=e�Ã]� 24-inch CRT04:4:4:; HDTV �?>�¸�?1 
50-inch PDP01920	10801 

ÚÛq6 üý'8�GåS 



 

 

 

�2�\�c¨�¨[Ã�[Ü�¦�Ã¨[Ã�[Ü��

 

4:4:4�4:2:2 4:2:2�4:2:0

4:2:2�4:4:4 4:2:0�4:2:2

YCbCr 4:4:4 YCbCr 4:2:0

{ 2,0,-4,-3,5,19,26,19,5,-3,-4,0,2}/64 {  5, 11, 11, 5 }/32

{ -12, 140, 140, -12 }/256{  1,  3,  3, 1 }/8

YCbCr 4:2:2

 

Þ 10� ñãL: 

4.2� \�c~�^c�_LopD�3A7ß0ñã *1�

4.2.1� �Q�

jõ*õKÄjõ*õ*Äjõjõj A�3dë")©�_]^_¡7ßFGÔ�

4.2.2� ñãq6�

ñãIJ¡/  * 8ÄñãL:¡Þ   8�¾1¾&FÔ�

4:4:4 

4:4:4 - 4:2:2 

4:2:2 - 4:2:0

Source 

4:2:0 - 4:2:2 4:2:2 - 4:4:4 

4:2:2 - 4:4:4 

4:4:4 image files 

4:2:2¼4:4:4  
image files 

4:2:0¼4:4:4  
image files 

HD-SDI x 2

SDI-DVI PC Monitor 

Disk recorder 

4:4:4 Monitor 
10-bit 

8-bit 

� ���_�²A�#�

�*���_�²A��Ý/&�



 

 

/  *� ñãIJ�

±² ~�^c�_ 1920	1080/60/P, 10-bit, 4:4:4/4:2:2/4:2:0 
1920	1080/24/P, 10-bit, 4:4:4/4:2:2/4:2:0 
(4:2:2Ä4:2:0 5ñã 1 Lá�AÃ�$�8�èÎ 4:4:4��²éù

�#) 
��_�² SVTc@d~�^c�_�² 

FastVDO 4:4:4 ��_�²(1920	1080/24/P) 
`aE8��>	@ 4:4:4 ��_�²(1920	1080/24/P) 

AVC �[K^� Ë~_À�¦�[K^�(JM13.2 + 4n]^_ÔÕ) 
=K^� Ë~_À�¦=K^�(JM13.2) 
Ã�~ô�@ High 4:4:4 predictive (10-bit, 4:4:4/4:2:2/4:2:0) 
©�_]^_ 1920	1080/60/P: 20, 25, 30 Mbit/s 

1920	1080/24/P: 15Mbit/s 
GOP  ´+~]^�T=2, GOP "&"M=3, N=15 
À^@ CABAC, Progressive Frame Coding 

/&q6 4:2:0Ä4:2:2Ä4:4:4 A�²¡ dot-by-dot ×GÍ5���Á8�ù

��áøJ&Ô30/P Ö/& 
=e�Ã]� 24-inch CRT04:4:4:;�?>�¸�?1 

50-inch PDP01920	10801 
ÚÛq6 üý'8�GåS 

 

 

Þ   � ñãL:�

4:4:4 

4:4:4 - 4:2:2 

Software 

Enc/Dec 
Coded image files 

4:2:2 - 4:2:0

Source 

� ��opD�

4:4:4 image files 

4:2:2¼4:4:4  
image files 

4:2:0¼4:4:4  
image files 

HD-SDI x 2

SDI-DVI PDP 

Disk recorder 

CRT 
10-bit 

8-bit 

�*���_�²A��Ý/&�



 

 

4.3� �37ß,-�

üý'8�G�38EFGK¿[_¡/  2 8&FÔ�

/  2� \�c~�^c�_L�38EFGK¿[_�

´µäüý 
��ÃÄ�����´�¡C�5ÂSTä$¢£.�$�lE$%ÒÓ´:STä

$0ui£¢£C-i!X9 
î?@ 3HST%ô´%mno´:,�,�Ûä$¢£C-i$%,-P£%D�Ù
(hBT·QBE£.��.9 
FG�îHST¢£6-Ci9 
4:2:2 , 4:2:0�äT�,�Û¢£C-i94:4:4T¢£.��.9 
4:4:4 ,).e,'/lBI�T�Bi.9 
þJ'�iT�.$%éêhBKQB¢£.9 
JKLS�LËM��4t8.,%N<STäT�-i\O09 
C PQ�R'T�i4ïS).�$Îhi9 

mno´µ ���á��'/.äT¢£.$%�ª���ª���äTTUS-i9 
mno��F$®'-.9 
4:2:0%4:2:2V4:4:4�W'mno�o$�dP-.9 
�Xh 4:4:4$	i,T�8-i9 
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