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ANNEXURE F: DTT FREQUENCY NETWORKS 2009

No TRANSMITTING  JGEQ. CO-ORDINATES Frequency Antenna Administrative Records

STATION NAME | LONGITUDE | LATITUDE | CH MHz JERP(W! POL STAT MUX
333 IPRETORIA 02765903 | 2594120 | 54 738 284 H SPA DTTY
334 [PRETORIA 027e50 03 | 2584120 | 58 770 84.6 H SPA DTT2
335 JPRETORIA NORTH 028E1007 | 2554125 | 54 738 0.25 v SPA DT
338 JPRETORIA NORTH 02BE1007 | 2554125 | 58 770 0.25 v SPA DTT2
337 IPRIESKA 022E36 57 | 2054052 | 22 482 50 H SPA DTT1
338 JPRIESKA 02238 57 | 2084052 | 30 548 50 H 5PA D112
339 {PUNDA MARIA 03085919 § 2284328 | 32 562 10 H SPA DTTY
340 fPUNDA MARIA 030E59 16 | 2284328 | 36 504 10 H SPA DTT2
341 JQUDENL 030E51 58 | 2853803 | 60 786 1 v SPA DTTY
342 JQUDENI 030E5159 | 2853803 | 56 754 1 v SPA DTT2
343 JQUEENSTOWN 026E47 05 | 3154356 | 26 514 50 H SPA DTT1
344 JOQUEENSTOWN 026E47 05 | 3184356 | 30 548 50 H SPA DYT2
345 JQUEENSTOWN (DORH 026E4705 | 3154356 | 28 514 0.25 v SPA DTT1
346 JQUEENSTOWN (DORH 026E47 05 | 3154356 | 30 546 0.25 v SPA DTT2
347 IRICHARDS BAY D32E06 24 | 2854710 | 60 786 0.18 v SPA DTT1
348 IRICHARDS BAY 032E06 24 | 2854710 § 58 754 0.18 % SPA D712
349 IRIERSDALE 021E07 41 | 3450107 | 32 562 20 H SPA DTT1
350 JRIVERSDALE 021E07 41 | 3450107 | 36 594 20 H SPA D172
351 JRUSTENBURG 027E07 06 | 2553656 | 45 666 1 H SPA DTTY
352 FRUSTENBURG 027E07 06 | 2553656 | 43 730 5 H 5PA D172
353 JRUSTENBURG (CASH{ 027E0706 | 2553656 | 45 666 0.1 v SPA DTT1
354 IRUSTENBURG (CASHA 027E07 06 | 2553656 | 53 730 0.1 % SPA DTT2
355 |sARiE 030E45 34 | 2580744 | 23 490 04 v SPA DTTY
356 |SABIE 030E4534 | 2580744 | 27 522 0.1 v SPA DTT2
357 |SASOLBURG 027E49 35 | 2654745 | 37 602 0.05 v SPA DTT1
358 }SASOLBURG 027649 35 | 2654745 | 45 666 0.05 \ SPA D712
359 ISCHWEIZER RENEKE| 02561307 | 2750813 | 21 474 10 H SPA DTT1
3580 JSCHWEIZER RENEKE] (25E1307 | 2750813 | 40 626 10 H SPA DTT2
361 ISEA POINT D18E2351 | 3385433 | 38 810 0.4 v SPA DTT1
362 ISEAPOINT 018E2351 | 3355433 | 50 706 0.4 v SPA D112
363 JSECUNDA 029E12 10 | 2652040 | 44 658 0.1 % SPA DTT1
364 |SECUNDA 029E12 10 | 2682940 | 40 626 0.1 v SPA DTT2
365 [SENEKAL 027E3026 | 2881518 | 50 706 10 H SPA DTT1
366 |SENEKAL 02783026 | 2831519 | 62 738 1 H SPA DTT2
367 JSEVERN 02380400 | 2882400 | 48 £90 10 H SPA DTT1
368 |SEVERN 023E04 00 | 2852400 | 52 722 10 H SPA D172
477 ISHANZHA 030E1400 ) 2255736 | a6 594 2 v SPA DTTH
478 ISHANZHA 030E14 00 | 2285736 | 32 562 2 v SPA DTT2
368 |siBASA 030E26 54 | 2255657 | 36 594 8 v SPA DT
370 |siBASA 030E26 54 | 2285657 | 32 562 8 v SPA DTT2
371 ISIMONSTOWN 018E2537 | 341154 | 38 610 0.25 v SPA DTT1
372 ISIMONSTOWN 018E2537 | 3481154 | 50 706 0.25 v SPA DTT2
373 ISMITHFIELD 026E2156 | 2055543 | 29 538 50 H sPA DTT1
374 FSMITHFIELD 02682156 | 2955543 | 59 778 50 H SPA DTT2
376 ISOMERSET EAST 025834 41 | 3254245 | 64 794 0.05 v SPA DT
376 |SOMERSET EAST 025834 41 | 3254245 | 65 826 0.05 v SPA DTT2
377 ISPRINGBOK 01764829 | 2983504 | 21 474 10 H SPA DT
378 |SPRINGBOK 01764829 | 2053504 | 25 506 10 H SPA DTT2
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STATION NAME | LONGITUDE] LATITUDE | CH MHz [ERP(kW] POL STAT MUx
373 ISPRINGFONTEIN 02564608 | 30S1614 | 42 642 10 H SPA DT
360 |SPRINGFONTEIN 025E46 08 | 3051614 | 46 674 10 H SPA DTT2
381 |STANDERTON 020E1251 | 2655737 | 42 642 0.4 v SPA DTT1
382 ISTANDERTON 029E12 51 | 2655737 | 46 674 0.1 v SPA DTT2
383 |STEINKOPF O17E3500 | 2980500 {| 38 610 10 H SPA DTT4
384 |STEINKOPF O17E3500 | 2850500 | 42 642 10 H SPA DTT2
385 ISTELLENBOSCH 018E52 11 | 3385456 | 38 610 05 v SPA DTT4
386 JSTELLENBOSCH D18ES2 11 | 3385456 | 50 706 05 v SPA DTT2
387 ISTERKSPRUIT 027E1614 | 3084144 | 45 666 20 \ SPA DTT1
388 ISTERKSPRUIT 027E18 14 | 3084144 | 48 698 20 v SPA DTT2
389 |STRAALHOEK 029E50 53 | 3082048 | 51 714 10 v SPA DTTY
380 |STRAALHOEK 029E50 53 | 3082048 | 54 738 10 v SPA DTT2
391 |SUIDRAND (KROONST 02781416 | 27s4118 | 25 506 0.25 Y SPA DTT1
392 ISUIDRAND (KROONST 027E1416 | 2784118 | 29 538 0.25 v SPA DTT2
393 |SUNNYSIDE 02861224 | 2554553 | 54 738 1 v SPA DTT1
394 ISUNNYSIDE 028E12 24 | 2554553 | 58 770 1 v SPA DTT2
395 ISUPINGSTAD 02680136 | 2454720 | 64 818 2 v SPA DTTY
398 [SUPINGSTAD 026E0136 § 2454720 | 68 850 2 \Y SPA DTT2
387 JSUTHERLAND 020834 57 | 3282518 | 58 770 10 H SPA DTTY
398 ISUTHERLAND 020E34 57 | 3282518 | 62 802 10 H SPA DTT2
399 [SUURBERG 02583429 | 3351455 | 38 610 H SPA DTTY
400 |SUURBERG 025634 29 | 3381455 | 42 642 H SPA DTT2
401 |SWARTRUGGENS 026E48 09 | 2554059 | 47 682 05 Y% SPA DTT1
402 |SWARTRUGGENS 026E48 09 | 2584059 | 51 714 0.5 V. SPA DTT2
403 |TABLE MOUNTAIN 0182413 | 3385725 | 38 810 0.25 v SPA DITY
404 JTABLE MOUNTAIN 01862413 | 3385725 | 50 708 0.5 v SPA DTT2
405 [TAUNG 02483700 | 2753130 | 39 618 18 H SPA DTT1
406 JTAUNG 024E3700 | 2783130 | 51 714 174 H SPA DTT2
407 JTHABA NCHU 026E4545 | 2951524 | 63 810 2 H SPA DTT1
408 JTHABA NCHU p28E4545 | 2951524 | 67 842 2 H SPA DTT2
409 ITHABAZIMBI 027E36 51 | 2452759 | 46 674 5 H SPA DTTH
410 |THABAZIMBI 027E36 51 | 2482759 | 50 706 5 H SPA DTT2
411 |THE BLUFF 031E0045 | 2955440 | 46 674 2.5 \% SPA DTT!
412 ITHE BLUFF 031E0045 | 2055440 | 50 706 2.5 v SPA DTT2
413 [THEUNISSEN 026E3450 | 2851155 | 30 546 34 H SPA DTT1
414 |THEUNISSEN 026E3450 | 2881185 | 34 578 10 H SPA DTT2
415 |THLABANE 027E11 30 | 2553716 | 45 666 0.2 v SPA DTTY
418 |THLABANE 027E1139 | 2583716 | 53 730 1.3 Y SPA DTT2
417 JTOLWE 028E27 29 | 2350453 | 47 682 16 v SPA DTTY
418 ITOLWE 028E27 29 | 2350459 | 51 714 16 v SPA DTT2
419 ITOUWSRIVIER 020E01 12 | 3352059 | 32 562 0.02 v SPA DTT1
420 JTOUWSRIVIER 020201 12 | 3352059 | 36 594 0.02 v SPA DTT2
421 ITSHAMAVUDZI 030E3142 | 2253915 | 36 594 0.25 \Y SPA DTTY
422 ITSHAMAVUDZI 030E3142 | 22583915 | 32 562 0.25 v SPA DTT2
423 |TYGERBERG 018£3546 | 3385220 | 38 610 2 v SPA DTT1
424 ITYGERBERG 018E3548 | 3385228 | 50 708 2 v SPA DTT2
425 FTZANEEN 030E00 17 | 2354706 | 58 770 20 H SPA DTT1
426 JTZANEEN 03080017 | 2354706 | 62 802 20 H SPA DTT2
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427 JUBOMBO 032E04 52 | 2753342 | 53 730 10 H SPA DTT1
428 {UBOMBO 032804 52 | 2753342 | 57 762 10 H SPA DTT2
429 JUGIE 027E5826 | 3151128 | 3¢ 618 0.5 v SPA o771
430 JUGIE 027E5826 | 3151128 | 43 650 05 v SPA DTT2
431 JULUNDI 0312338 | 2852700 | 60 786 10 v SPA DTTY
432 JULUNDI 031E2338 | 2852700 | 56 754 10 v SPA DTT2
433 JUMTATA 02884436 | 21s3548 | 41 | 634 10 H SPA DYTF1
434 JUMTATA 028E44 36 3183548 34 578 10 H SPA DTT2
435 UNIONDALE 023E0306 | 3354323 | 55 745 25 v SPA DIT1
436 JUNIONDALE 023E0306 | 3354323 | 36 594 1 v SPA DTT2
437 JUNIONDALE (TOWN) | 02380306 | 3354323 | 36 594 1 Y SPA DTT1
438 JUNIONDALE (TOWN) | 02380306 | 3354323 | 55 746 1 v SPA DTT2
439 JUPINGTON 021E44 12 | 2885258 | 33 570 50 H SPA DTT1
440 JUPINGTON 021E44 12 | 2855256 | 29 538 50 H SPA DTT2
441 JUPINGTON TOWN 02181200 | 2883025 | 28 538 0.4 v SPA DTTY
442 JUPINGTON TOWN 021E1200 | 2833025 | 33 570 0.38 v SPA DTT2
443 VAN RHYNSDORP 018E4124 | 3154516 | 48 690 50 H SPA DTT1
444 VAN RHYNSDORP 018E4124 | 3134516 | 52 722 50 H SPA DTT2
445 FVANWYKSVLE] 021E3400 | 3051300 | 36 594 50 H SPA DTT1
448 FVANWYKSVLE! D21E3400 | 3081300 | 28 530 50 H SPA DTT2
447 IVERULAM 031E0219 | 2953825 | 48 674 0.01 v SPA DTT1
448 IVERULAM 031E0219 J 2953825 | 50 708 0.01 v SPA DTT2
449 IVICTORIA WEST 023E1360 | 3154115 | 43 650 5 H SPA DTTY
450 IVICTORIA WEST 02381350 | 3154115 | 47 682 5 H SPA DTT2
451 IVILLA NORA 02852100 | 2354200 | 24 498 5 H SPA DTT1
452 IVILLA NORA 028E2100 | 2354200 | 28 530 5 H SPA DTT2
453 IVILLIERSDORP 019E3025 | 3385808 | 53 730 20 H SPA DTTY
454 VILLIERSDORP 01983025 | 3355800 | 65 826 20 H SPA DTT2
455 IVOLKSRUST 02085315 | 2751833 | 58 770 1 H SPA BTT1
456 VOLKSRUST 029E53 15 | 2781833 62 802 1 H SPA DTT2
457 IVRYHEID 030E4738 | 2754427 | 28 514 10 H SPA DTTY
458 JVRYHEID U30E4738 | 2754427 | 30 546 10 H SPA DTT2
475 JVRYHEID TOWN 0304623 | 2784644 | 26 514 0.04 H SPA DTT1
476 JVRYHEID TOWN 030E4623 | 2784644 | 30 546 0.04 H SPA DTT2
459 JWELVERDIEND 027E14 55 2652647 | 23 490 5 H SPA DTT1
460 [WELVERDIEND 02781485 | 2652647 | 31 554 5 H SPA DTT2
4681 JWILLISTON 020E5508 | 3151931 38 510 10 H SPA DTT1
462 IWILLISTON 0205508 | 3181931 | 46 674 10 H SPA DTT2
463 IWILLOWMORE 02362736 | 3351405 | 39 618 1 H SPA, DTTY
464 IWILLOWMORE 02382736 | 3351405 | 51 714 1 H SPA DTT2
465 IWINDYRIDGE 027E1405 | 32584510 | 45 666 20 H SPA DTT1
466 |WINDYRIDGE 027E14 05 3254510 48 698 20 H SPA DTT2
467 JWITSIESHOEK 02885052 | 2853102 | 34 562 0.25 v SPA BT
468 JWITSIESHOEK 028E5052 | 2853102 | 36 594 0.25 v SPA DTT2
469 JZEERUST 026E02 51 2555137 | 3¢ 618 10 H SPA DTTH
470 |ZEERUST 026E02 51 2585137 | 36 504 10 H SPA DYT2
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TRANSMITTING GEOQ. CO-ORDINATES . FREQUENCY | ANTENNA ADMIN RECORDS

NO STATION NAME LONGITUDE | LATITUDE | CH | MHz | ERPkwW) | PoL | STAT MUX
1JAMANDA GLEN 018E40 33 J3355118 28 530 0.25121v MDTT1
2JAMANDA GLEN 018E40 33 3355118 32 562 0.251238v MDTT2
3]AURORA 018E38 29 133549 39 28 530 0.2512]v MDTT1
AJAURORA 018E38 29 ]33549 139 32 562 0.25128V MDTT2
SIBEZ VALLEY 028E05 04 }2651141 35 586 0.2512¢4v MDTT1
6{BEZ VALLEY 028E05 04 |2651141 33 5704 0.2512QV MDTT2
7IBLOEMFONTEIN 026E13 50 29506 13 33 570 504H MDTT1
8IBLOEMFONTEIN 026E13 50 125506 13 47 682 50|H MDTT2
SJCAPE TOWN 018E23 15 34503 15 32 562 6.7999|H MDTT2
10JCAPE TOWN 018E23 15 ]34803 15 28 5301 6.7999}H MDTT1
11|DURBAN 030E43 00 2954611 33 570] 199.526|H MDTT1
12JDURBAN 030E43 00 {29546 11 25 506} 12.2999]1H MDTT2
13|DURBAN NORTH 031E02 24 129545 52 33 570 1 MDTT1
14JDURBAN NORTH 031E02 24 129545 52 25 506 1V MDTT2
15]EAST LONDON 027E48 58 132556 20 32 562 104H MDTT2
16JEAST LONDON 027E48 58 (32556 20 36 564 104H MDTT1
17]FISHHQEK 018E£26 12 |)34508 59 28 530 0.2512|v MDTT1
1BJFISHHOEK 018E26 12 (34508 59 32 562 0.2512§V MDTT2
19JGEORGE 0222704 }33S55 38 37 602 1123 MDTT1
20}GEORGE 022E27 04 13355538 41 634 112HH MDTT2
21JGRABOUW 01BE5803 [}34S506 05 28 530 0.5V MDTT1
228GRABOUW O18E58 03 134506 05 32 562 0.5]v MDTT2
23IHELDERKRUIN 02765132 2650605 35 586 ¢.83v MDTT1
24 HELDERKRUIN 027E51 32 126506 05 33 570 0.8}v MDTT2
25HOUT BAY 018E2056 3450044 28 5301 4.0004]|V MDTT1
26)HOUT BAY 01BE2056 |34500 44 32 5621 4.0004}V MDTT2
27JOHANNESBURG 028E00 26 }26511 31 35 586] 120.005fH MDTT1
28JOHANNESBURG 028E00 26 12651131 33 5701 120.005]H MDTT2
28JKIMBERLEY 024E54 19 |[28551 14 38 610 S501H MDTT1
30]KIMBERLEY (024E54 19 }28551 14 45 666 50H MDTT2
31}KLERKSDORP 026E24 29 26545 14 24 498 54H MDTT1
32}KLERKSDORP 026E24 29 26545 14 28 530 SiH MDTT2
33IMENLO PARK 02BE1609 25546 15 35 586 0.2512|v MDTT1
34IMENLO PARK 028E16 08 25546 15 33 570 0.2512¢v MDTT2
35]MIDDELBURG 029E23 24 12554904 27 522 1014 MDTT2
36]MIDDELBURG 029E23 24 25549 04 31 554 10JH MDTT1
37|MONDEOR 027E59 34 2651652 35 586] 0.2512})v MDTT1
38|MONDEOR 027£59 34 J2651652 33 570 0.2512)v MDTT2
39{MULBARTON 028E03 56 26517 36 35 586] 0.2512)v MDTT1
40IMULBARTON 028E03 56 26517 36 33 5701 0.2512}1v MDTT2
41[NELSPRUIT 030E46 35 }2553055 45 666 S50¥H MDTT1
42INELSPRUIT 030E46 35 2553055 48 690 504H MOTT2
43]OVERPORT 030E59 54 |2955002 33 5701 1.2999}v MDTT1
44]OVERPORT 030E59 54 2955002 25 506 1.2999})v MDTT2
451PAARL 018E56 24 13354253 28 530 2.4998¢V MDTT1
A6§PAARL 018E56 24 3354253 32 562 2.49981V MDTT2
47|PIETERMARITZBURG|030E1949 29534 47 33 570 v MDTT1
48| PIETERMARITZBURGJ030E19 49 ]29534 47 25 506 v MDTT2
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49|Pietersburg 029€27 54 }23553 10. 34 578 5iH MDTT1
S0|Pietersburg 029E27 54 }23S53 10. 39 618 5iH MDTT2
S1|PORT ELIZABETH 025E26 29 3355610 28 530 10[H MDTT1
52|PORT ELIZABETH 025E26 29 33556 10 32 562 10}H MDTT2
53|PRETORIA 027E5903 2554120 35 586 100[H MDTT1
S4IPRETORIA 027E5803 25541 20 33 570 1004H MDTT2
55]PRETORIA NORTH  J028E1007 [25541 25 35 586] 0.2512V MDTT1
S6{PRETORIA NORTH J028E1007 [25541 25 33 5701 0.2512}V MDTT2
57]RUSTENBURG 027E07 06 125536 56 49 698 5{H MDTT1
S8|SEA POINT 018E29 19  |33556 09 28 530 0.41v MDTT1
S9ISEA POINT 018E2919 |3355609 32 562 0.4}V MDTT2
G60JSIMONSTOWN 018E2537 3451154 28 530 0.2512)V MDTT1
61]SIMONSTOWN 01BE2537 3451154 32 562f 0.2512)v MDTT2
62]STELLENBOSCH 018E52 11 33554 56 28 5301 0.2512}v MDTT1
63)STELLENBOSCH 018E52 11 [33554 56 32 562} 0.2512}v MDTT2
64]SUNNYSIDE 028E12 24 |2554553 35 586 11V MDTT1
65]SUNNYSIDE JO28E12 24 25545 53 23 570 1V MDTT2
66]TABLE MOUNTAIN J018E24 13 33557 25 28 5301 0.2512}V MDTT1
67]TABLE MOUNTAIN |018E24 13 33557 25 32 562 0.5}V MDTT2
68| THE BLUFF 031EQ0 45 ]29554 40 33 570f 2.4998]V MDTT1
69]THE BLUFF 031E00 45 12955440 25 506 2.4998|v AMDTT2
7OFTHEUNISSEN 026E34 50 2851155 39 618 501H MDTT1
71| THEUNISSEN 026E34 50 2851155 43 650 50fH MDTT2
72)TYGERBERG 018E3546 3355229 28 530] 1.9999}V MDTT1
73|TYGERBERG 018E3546 3355229 32 562] 1.9999pV MDTT2
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nol sTaTioN NAME GEQ.CO-ORDINATES FREQUENCY New Freq |New| ANTENNA |ADMINISTRATIVE RECORDS
| ONGITUDE| LATITUDE | CH | FREQ{MHz) DFFS| MHz on [eregem]PoriPrOG] STAT CAT
1 PRETORIANORTH 0281007 | 2584125 ] 54] 73525 | 20 | 75125 | 56 025 | v | csN] oFE CML
2 |STENBURG CASH| 027E14 33| 2554126 | 54| 735.25 1] 551.25 31 a.1 V |MNET] OPE CML
3 JTABLE MOUNTAIN 018E24 13} 3355725 | 28] 51125 | © 64725 | 43| 046 | v |SABCY] OPE PBS
5 LINMEYER | 028604 16 ] 2651608 | 35] 58325 | © 53525 | 20 § 0002 | H |MNET| OPE CML
6 VERULAM | 0310219 | 2053825 | 25] 50325 | © 48725 | 23| 001 | v |sBC1] OPE PBS
7 VERULAM | 031E0218 ] 2983825 | 33| 56725 | © 51925 |27} oot | v ]|ETV] OPE CML
8 SUIDRAND | 02714 16] 2754118 | 25 50325 | © 59125 § 36| 025 | v [mneET] ore CML
g HOWICK 030E1352) 2953013 | 25] 50325 | 0 73525 | s4 fooos | v |sBct| ope PBS




STAATSKOERANT, 6 JULIE 2009 No. 32385 139

ANNEXURE [: Digital Planning Parameters

DRAFT TERRESTRIAL BROADCASTING FREQUENCY PLAN 2009



140

No. 32385 GOVERNMENT GAZETTE, 6 JULY 2009

ANNEXURE |
e e O

1. Digital Planning Parameters

The Technical standards and transmission characteristics for digital broadcasting will
be in accordance with the GE06 plan. These Technical standards and transmission
characteristics parameters will be used for all digital television coverage and
interference planning. Generally the following parameters will used as the basis for
the reference network. The following table clearly depicts the reference parameters as
tabulated in the final act of ITU RRC-06 for digital network planning:

Table 1. FINAL ACTS OF ITU RRC-06 REFENCE PARAMETERS

| Details Final Acts of ITU Page

RRC-06 | Number

Definitions CHAPTER 1 TO 42-48
ANNEX 2

Propagation information CHAPTER2TO 49-78
ANNEX 2

Technical basis for the terrestrial broadcasting CHAPTER 3 TO 160-171

service Frequency bands, reception modes, ANNEX 2

antenna considerations, location correction factors,

out-of-band spectrum masks

System variants, channel numbering and channel | Annex 3.1 172-183

boundaries,

C/N values and minimum median field-strength ANNEX 3.2 184-185

values of different DVB-T system variants for

different reception conditions

Protection ratios for terrestrial broadcasting ANNEX 3.3 186-200

systems

Calculating of minimum median field strength ANNEX 3.4 201-202

Reference planning configurations ANNEX3.5 203-204

Reference networks ANNEX 3.6 205-212

Calculating of interference for single frequency ANNEX 3.7 213

networks and allotments

Draft Terrestrial Broadcaéting Frequency Plan 2009
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Figure.1

MODULATION STANDARDS, EMISSION BROADCASTING

CHARECTERISTICS OF THE RADIATED SIGNAL FOR DIGITAL BROADCASTING

2 CHARACTERISTICS
‘Nominal radio-frequency channel 8
bandwidth (MHz)
Nominal width of digital signal (MHz) 7.61
Type of modulation COFDM
Number of carrier per channel 3 BK MODE 4 2K MODE
6817 1705
Carrier " 5 8K MODE 6 2K MODE
spacing TKHz 4 kHz
Forward error correction rates (FEC) 112 213 3/4 § 5/6 7/8
Guard interval 1/32 1116 1/8 1/4
Carrier modulation scheme 64 16-QAM QSPK
QAM
o =1 =2 o=4
-QPSK in
non- -QPSKin non-

uniform 16 | uniform 16 QAM

Hierarchical modulation Non- QAM
hierarchical FTaESK
non- -QPSK in non-
uniform uniform 64-QAM
64-QAM

e s o e

Draft Terrestrial Broadcasting Frequency Plan 2009
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2. Single Frequency Networks

SFN operation

The Final Acts of RRC-06 define a Single Frequency Network as “A network of
synchronized transmitting stations radiating identical signals in the same RF channel.
SFNs are particularly suited to provide coverage of medium to large areas within
which it is intended to provide a common set of programmes with all transmitters
synchronized on a single frequency”* (emphasis added)

SFNs offer greatly increased frequency efficiency as summarized in Figure 1 and
transmitters operating within delay limits result in mutual addition of the signal powers
at the receive point and thus network gain.

Self-interference in SFNs

The deployment of single frequency networks provides increased spectrum efficiency,,
however, two restrictions must be adhered to limit the extent of the self interference in
the network. “Firstly, for a given receiving location, the main confributing signals in an
SFN come from the nearby transmitters. In order fo keep these contributions
constructive the time delay between them must not exceed the guard interval to any
significant extent, which means that neighbouring transmitters have to keep a certain
upper limit for the distance between them.

Secondly, even if the maximum separation distance for neighbouring transmitters is
kept, more distant transmitters in the network may contribute destructively in such a
way that a maximum size of the SFN service area must not be exceeded in order
to keep the number of relevant self-interfering transmitters small.

The significance of self-interference, the resulting maximum sepération distance
between neighbouring transmitters and whether there is an overall maximum size of
the SFN service area depends on the chosen guard interval, the sensitivity of the
systemn with regard fo self-interference (indicated by the relevant C/N value) and the
density of the transmitters in the network.? (emphasis added).

! Technical criteria of Digital Video Broadcasting Terrestrial (DVB-T) and Terrestrial ~ Digital Audio Broadcasting (T-DAB}
aliotment planning, Electronic Communications Committee (ECC) within the European Conference of Postal and
telecommumcatlons Administrations (CEPT), ECC Report 49, Copenhagen, April 2004, Page 6.

2 Technical criteria of Digital Video Broadcasting Terrestrial (DVB-T) and Terrestrial — Digital Audio Broadcasting (T-DAB)
aliotment planning, Electronic Communications Committee (ECC) within the European Conference of Postal and
telecommunications Administrations {CEPT), ECC Report 49, Copenhagen, April 2004, Page 14.
e ——
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3 Single Frequency Network Optimization

Given the single frequency networks limitations, the SFN size optimization and the
need to balance spectrum efficiency with self interference is vital. Whilst a larger SFN
provides a higher spectrum efficiency it is also more prone to self-interference. The
Institute fir Rundfunktechnik analysis of the optimal SFN size for spectrum efficiency
without self-interference is depicted in Figure. It shows that SFNs using 64QAM 2/3
FEC are typically limited to a service diameter of 100 to 150 km in order to restrict self-
interference within the network.

& :
'DVB-T Varlant
¢ —=—QPSK-23 {C/N=11dB}
4 e e 1EQAR-2/3 (CIN=17dB)
3 |t BAQAM-2/3 {CN=23dB)
L) o s e RS b R Y K Rk 3
2
2 3 . . .
E
E 3
g
a 4
“
REEH SFENADEN FEN1L SFR-E50RM SRR

Retweork Configurstion

Figure.2: Spectrum efficiency of three DVB-T system variants shown in terms of
possible SFN sizes (dotted lines indicate SFN sizes not considered realisable
due to self-interference)®

Chapter 3 to Annex 2 of the Final Acts of RRC-06 defines reference networks to cover
the different implementation requirements for DVB-T networks. Reference Network 1
(RN 1) is indented for large service area SFN coverage. RN 1 assumes that main
transmitter sites with an appropriate effective antenna height are used as a backbone
for this type of network.

3 Digitales Terrestrisches Ferhseh: Einflihrungs-und Umstiegszenarien, Dr Gerd Bock, Institute fir Rundfunitechnik (IRT), parper
© presented to the FKTG - Fernseh- und Kinotechnische Gesellschaft at theTechnical University of imenau, Germany, June 2000

e et S S T e TRyt
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“For portable and mobile reception, the size of the real service areas for this type
of SFN coverage is restricted to 150 to 200 km in diameter because of self-
interference degradation, unless very rugged DVB-T system variants are used or the
concept of dense networks is employed™ (emphasis added). Fixed reception may be
aided by the directivity of a receive antenna and extend slightly beyond these limits.

The farge service area parameters prescribed and agreed to at RRC-06 are listed in
Table A.3.6-1 of Annex 3.6 to Chapter 3. The table is reproduced below for easier

reference.
TABLE A.3.6-1
Parameters of RN I (Jarge service arez SFN}
RPC and reception type BPC 1 RPC?2 RPC3
Fixed anteuna Portable outdoor and Portable indoor
mobile
Type of network Cpen Open Open
Genmelry of service area Hexagon Hexaguon Hexagon
Number of tfransmitters K 7 7
Georetry of transmitter lattice Hexagon Hexagon Hexagon
Disra:?ce between transmitters 70 0 a0
o oty
Service area diameter I (km) tal ! 115 92
Tx effective antenna height (ny 150 150 150
Tx antenna pattern Non-directional Non-directional Non-directionat
) ) Band I 3.1 6.2 40.0
erp* (dBW)
Bands IV/V 428 497 52.4

The e.rp. is giveg for 200 MHz in Baud II and 630 MHz in Bands IV/V. for ofher frequencies {/in MHz} the
freguency cormvection fuctor to be added is: 20 loge (0200 or £83¢) for RPC | and 30 logss (£200 or 7650) for
RPC 2 and BRPC 3.

The e.r.r. vahaes indicated (n thiv table incorponafe an additional power margin of 3 dB.

4 Annex 2 Chapter 3 of the Final Acts of the ITU Regional Radiocommunication Conference for planning of the digital terrestrial
broadcasting service in parts of Regions 1 and 3, in the frequency bands 174-230 MHz and 470-862 MHz (RRC-08), page 205
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3. Protection ratio for Co-channel PAL-l analogue television being interfered
with PAL-l analogue television

TABLE 3.1 — Proecsion rafie

Oiner i nmlikples o 1412 Line-frequency 0 H 2 3 4 5 & |7 8 9 w1 |2
Non precuton offset Troponpherie 45 081 |40 T34 136 [28 (27 2B 130 |3 |10 4 | A2
interference |
{Transnmtter seadility | Contionous PITOUSE 48 A4 140 136 133 136 |40 [ 44 48 ) 51 ) B2
1500 Hn mierference L

(Value in the firsr colomm fs only vakid for 07172 cave. Allather vaives between 142 and 13712 are the sasne by addition or subtraction
of mteger mmdtiples of 12782 up 1o £ 36412 %

4. Co-channel protection (PAL-l Interfered with DVB-T)

TABLE A.3.3.23

Co-chaunef protection raties (dB) for a analogne terrestriaf television signal interfered with
by co-channel DVB-T signal

"""" . ' 1
Fropaspheric Continuous |

interference ilterference J

| DVB-T § MHz (1UHF} 34 40 |
| DVB-T 7 MHz (VHF) 33 41 |
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5. Co-channel protection (DVB-T Interfered with DVB-T)

TABLE A3.3-1

Co-channel protection tatios (dB) for a BVB-T sigral interfered with by a DVB-T signal for different DVB-T
variauts for the case of fixed reception (FX), portable outdoor reception (PO), portable indoor reception (PI)
and mobile reception (MO}

r DVB-T systemn varisnt X - PO P MO
QPSK 122 6.00 B.00 8.00 11.00
QPSK 2/3 §.00 1100 1o 14.00
QPSK ¥4 930 11.76 11.7¢ 14.70
(PSK 36 14.50 { 13.00 13.00 1600
QPSK 7/ 11.50 ’ 14.10 14.10 17.10

16-CAM 1/2 11.00 13.00 13,08 16.00
16-QAM 2/3 14.00 16.00 16.00 19.00
16-QAM 3/4 15.00 18.00 18.00 21.00
16-QAM 5/6 16.90 19.40 19.44G 22.40
16-QAM 778 17.50 20,10 20110 2310
G4-QAM 172 17.00 19,06 19.00 200
84-QAM 273 20.00 23.00 I3.00 26.00
64-QAM 374 2106 25.00 25.00 28,00
64-QAM 546 23.30 25.80 2554 25.80
64-QAM 78 24,30 26.90 26.90 1880

6. Protection ratio for lower adjacent channel interference (PAL-l interfered with

PAL-l)

TABLE 3. - Prorection rafio Jor lower adiacent-chrrmmet

inserference (UHF bands)

\\\\,\ Unwanted Protection ratto
‘\\\ signal {dB}
’i’; ?z:f‘* S |elun 1K
G -9 -9 -9 -9
H -8 -8 -9 + 13
-9 -8 -G 4+ 13
K1 -5 -G -9 -2

7. Protection ratio for upper adjacent channel interference (PAL-l interfered

with PAL-)

GEB89 qualifies that the protection ratio for upper adjacent channel interference for all

analogue TV systems is -12 dB.
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8. Protection ratio for lower- and upper adjacent channel interference (PAL-

interfered with DVB-T)

TABLE A 33-25

Protection ratios (dB) for analogue B. D, DI, G, H, K/PAL vision signals
interfered with by a DVB-T 8§ MHz signal
(overlapping channels)

Centre frequency of the unwanted DVB-T sigual Protection ratie
mrinus the vision carrier freguency of
the wanted analogoe television signal Tropospheric Continuous
(\Hz) interference™ nterference™
-8.25 -6 -11
(V-1 5.5 ) -9 s
-4.75 - —4 3
;;.,15 - 12 20
-3.73 24 3
=318 B B 9 39
228 - 23 39
~1.25% 34 Eig o
(v 275 34 40
1,753 ) 3+ iy
575 30 R
) 7 B ;»7‘;‘ _ B V 27 34
| TS 25 “33
§.75 3 1
(N4 1) 9,75 ~& -5
1275 - -8 -~ ~5

(t) / H 5 H ¥ H Bl B
7 The walues for ropesphieric and continnous interference have been arrived « fom Table A.3.3-24 by

calculation.

9. Protection ratio for lower- and upper adjacent channel interference (PAL-l

interfered with DVB-T)

TABLE A.3.3-2

Pratection rafios (dB) for a DVEB-T signal interfered with byh DVB-T signal
in the lower (N 1) and apper {(¥V+ 1) adjacent channels

Channel

N+1

i PR.

=30
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