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1. ũȺɁȽȾȼ ɄȺɅȽũɅȷūȼ ȹȽȾɇɈɃɈ 
 
 

ɇɞ ȹɑəŰɡɞ ȺɊɇ Űɖɠ Velister ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ (3) ůɡůŰŬŰɘəɎ ɛɏɟɖ: 

 

(1) ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ (Compression and Multiplexing Head End),  
(2) ɄɟɤŰŮɨɞɜ ȹɑəŰɡɞ ȹɘŬɜɞɛɐɠ ɆɐɛŬŰɞɠ (Primary Signal Distribution Network) əŬɘ  
(3) ȹɑəŰɡɞ Ⱥəˊɞɛˊɐɠ (Transmission Network). 

 

ɇɞ ůɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ əŬɘ ɖ ŰɞˊɞɚɞɔɑŬ Űɞɡ ŭɘəŰɨɞɡ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ ŰŬ ůɡɜɖɛɛɏɜŬ 

ɆɢŮŭɘŬɔɟɎɛɛŬŰŬ 1 əŬɘ 2. Ƀɘ ŰɞˊɞɗŮůɑŮɠ əɞɛɓɘəɩɜ ůɖɛŮɑɤɜ Űɞɡ ŭɘəŰɨɞɡ Ůˊɑ ɢɎɟŰɞɡ ŮɑɜŬɘ 

ůɨɛűɤɜŬ ɛŮ Űɞ ůɡɜɖɛɛɏɜɞ ɆɢŮŭɘɎɔɟŬɛɛŬ 3. 

 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɞɡ ȹɘəŰɨɞɡ ɏɔɘɜŮ ɛŮ ɓɎůɖ ŰŬ ŭɘŮɗɜɐ ˊɟɧŰɡˊŬ ETSI EN 300 744, TR 101 190 

əŬɘ TS 101 191, ɛŮ ŮɚɎɢɘůŰɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ 98% ůŮ ŮŰɐůɘŬ ɓɎůɖ, ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ ˊɏɟŬɜ 

Űɞɡ 80% Űɤɜ ŮɚŮɨɗŮɟɤɜ ˊŮɟɘɞɢɩɜ Űɖɠ Ⱦɨˊɟɞɡ əŬɘ ˊɚɖɗɡůɛɘŬəɐ əɎɚɡɣɖ ˊɏɟŬɜ Űɞɡ 90% 

Űɤɜ ɜɞɘəɞəɡɟɘɩɜ. 

 

ũɘŬ ůəɞˊɞɨɠ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ȹɘŬɗŮůɘɛɧŰɖŰŬɠ Űɞɡ ŭɘəŰɨɞɡ, ɞɘ ůɡɜŰŮɚŮůŰɏɠ ůŰɎɗɛɘůɖɠ Űɤɜ 

ȾɏɜŰɟɤɜ Ⱥəˊɞɛˊɐɠ əŬɘ ɖ ɛɏɗɞŭɞɠ ɡˊɞɚɞɔɘůɛɞɨ Űɞɡɠ əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 1 ˊɘɞ 

əɎŰɤ. 
 

 
  A B C D E   

 ɳˉʰˊ˔ʾ h ɽʶˎˁ˖ˋʾʰ ɽʶ˃ʶˋˈˌ ɽʱˊ˄ʰˁʰ ʃʱ˒ˇˌ ɮ˃˃ˈ˔˖ˋˍˇˌ   

0 ʃ˂ˎʻʹˋ˃ʽʰˁˈ ʃˇˋˇˋˍˈ 38.84% 28.00% 17.06% 10.53% 5.57%   

 ʅˍʰʻ˃ˈˌ ɳˁˉˇ˃ˉʺˌ ʃˇˋˇˋˍˈ ɼʱ˂ˎ˕ʹˌ ʰ˄ʱ ɳˉʰˊ˔ʾʰ ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʁ˂ʽˁˈˌ ʅˎ˄ˍʶ˂ʶˋˍʺˌ ʅˍʱʻ˃ʽˋʹˌ 

 Transmission Site  District Coverage Percentage Calculation Total Weighting Factor 

  ɽʶˎˁ˖ˋʾʰ ɽʶ˃ʶˋˈˌ ɽʱˊ˄ʰˁʰ ʃʱ˒ˇˌ ɮ˃˃ˈ˔˖ˋˍˇˌ   

1 ɰɮɰɮʆʅɹɿɹɮ 31% 8% 90.50%  20% A0xA1+BOxB1+C0xC1+E0xE1 30.83% 

2 ɾɮɲɮʄɶ 60% 5% 5%  10% A0xA2+BOxB2+C0xC2+E0xE2 26.11% 

3 ʅɹɽʁ  46%    B0xB3 12.88% 

4 ɮʄɾɳɿʁʋʍʄɹ  37%    B0xB4 10.36% 

5 ʆʅɮɲɮ    89%  D0xD5 9.37% 

6 ɲʄʁʇʅɹɮ    11%  D0xD6 1.16% 

7 ʊɮɿʁʅ     70% E0xE7 3.90% 

8 ɮɱɽɮɿʆɵɹɮ 6.50%     A0xA8 2.52% 

9 ɾɮʄɮɸɮʅʅɮ 1.32%     A0xA9 0.51% 

10 ʃɮʋɿɮ  1.10%    B0xB10 0.31% 

11 ɼɮɼʁʃɳʆʄɹɮ 0.62%     A0xA11 0.24% 

12 ʃɮɽɮɹʋʍʄɹ 0.15%     A0xA12 0.06% 

13 ɮɱʄʁʅ  0.67%    B0xB13 0.19% 

14 ʃɳɽɳɿɲʄɹ  0.84%    B0xB14 0.24% 

15 ɾʁɿɹɮʆɶʅ  0.50%    B0xB15 0.14% 

16 ɼɮʆʍ ʃʇʄɱʁʅ 0.31%     A0xA16 0.12% 

17 ɼɮɾʃʁʅ 0.10%     A0xA17 0.04% 

18 ʊʁɹɿɹ  0.34%    B0xB18 0.10% 

19 ʃɳʄɮ ʃɳɲɹ  0.42%    B0xB19 0.12% 

20 ɼɮʆʍ ʃɽɮʆʄɳʅ  0.13%    B0xB20 0.04% 

21 ʁʄʁɼɽɹɿɶ   4.50%   C0xC21 0.76% 

 ʅʇɿʁɽʁ 100% 100% 100% 100% 100%  100.00% 

 

ʃʾ˄ʰˁʰˌ м: ʅˎ˄ˍʶ˂ʶˋˍʷˌ ʅˍʱʻ˃ʽˋʹˌ ɼʷ˄ˍˊ˖˄ ɳˁˉˇ˃ˉʺˌ 
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ɇɞ ŭɑəŰɡɞ ůŰɖɜ ŰŮɚɘəɐ Űɞɡ ɛɞɟűɐ ɗŬ ŭɘŬɗɏŰŮɘ ˊɏɜŰŮ (5) multiplexes ŰŬ ŰŮɢɜɘəɎ ŭŮŭɞɛɏɜŬ 

ɛŮŰɎŭɞůɖɠ Űɤɜ ɞˊɞɑɤɜ əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 2 ˊɘɞ əɎŰɤ. 

 

 MUX 1 MUX 2 MUX 3 MUX 4 MUX 5 
ȾŬɜɎɚɘŬ SFN 1 (UHF) 49 50 54 56 59 

ȾŬɜɎɚɘŬ SFN 2 (UHF) 39 41 30 26 48 

ȾŬɜɎɚɘŬ Gap Fillers (UHF) 39 41 30 26 48 

Modulation / Carriers 16QAM / 8Ⱦ 16QAM / 8Ⱦ 16QAM / 8Ⱦ 16QAM / 8Ⱦ 16QAM / 8Ⱦ 

FEC ï Guard Interval 5/6 ï 1/4 5/6 ï 1/4 5/6 ï 1/4 5/6 ï 1/4 5/6 ï 1/4 

TS Bit Rate (Mbps) 16,59 16,59 16,59 16,59 16,59 

      

 

ɄɑɜŬəŬɠ 2: ɇŮɢɜɘəɎ ȹŮŭɞɛɏɜŬ ɀŮŰɎŭɞůɖɠ Űɤɜ ɄɏɜŰŮ  (5) Multiplexes 

 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞɘ ŬɜɎɔəŮɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡ ȹɘəŰɨɞɡ Űɞ ŬˊŬɘŰɐůɞɡɜ əŬɘ 

ɞɘ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ əɎɚɡɣɖ ɐ/əŬɘ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ ȹɘəŰɨɞɡ Űɞ ŮˊɘŰɟɏˊɞɡɜ, 

ɞˊɞɘɞŭɐˊɞŰŮ multiplex ŭɨɜŬŰŬɘ ɜŬ ŬɜŬɓŬɗɛɘůŰŮɑ ůŮ 64QAM modulation scheme, ŭɑɜɞɜŰŬɠ 

ůɡɜɞɚɘəɐ ɢɤɟɖŰɘəɧŰɖŰŬ ɛɏɢɟɘ 22.39 Mbps. 
 

 

2. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɆɈɆɇȼɀȷɇɋɁ 

ɆɈɀɄȽȺɆȼɆ ȾȷȽ ɄɃȿɈɄȿȺɂȽȷɆ (COMPRESSION AND 

MULTIPLEXING HEAD END) 
 
 

2.1 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȾɈɅȽɃɈ ɆɈɆɇȼɀȷɇɃɆ 

ɆɈɀɄȽȺɆȼɆ ȾȷȽ ɄɃȿɈɄȿȺɂȽȷɆ (MAIN COMPRESSION AND 

MULTIPLEXING HEAD END) 
 
 

ɇɞ Ⱦɨɟɘɞ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ŭɟɘɗɛɧ əɤŭɘəɞˊɞɘɖŰɩɜ (encoders) ɛɏůɤ Űɤɜ 

ɞˊɞɑɤɜ ŭɘŮəˊŮɟŬɘɩɜŮŰŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɖ ůɡɛˊɑŮůɖ Űɞɡ ŰɖɚŮɞˊŰɘəɞɨ ůɐɛŬŰɞɠ Űɤɜ 

ȷŭŮɘɞɨɢɤɜ ɆŰŬɗɛɩɜ ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 

4:3/16:9 (əŬɜɞɜɘəɐ ŮɡəɟɑɜŮɘŬ 720ɉ576 pixels) ɐ High Profile Level 4.1 4:2:0 (ɡɣɖɚɐ ŮɡəɟɑɜŮɘŬ 

1920X1080 pixels) ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ŮɘəɧɜŬ əŬɘ Űɞ ˊɟɧŰɡˊɞ MPEG-1 Layer II ɐ Dolby Digital 

AC-3 ŬɜŬűɞɟɘəɎ ɛŮ Űɞɜ ɐɢɞ. ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ əŬɜɎɚɘŬ əŬɜɞɜɘəɐɠ ŮɡəɟɑɜŮɘŬɠ 

(standard definition) ŮɑɜŬɘ ˊŮɟɑˊɞɡ 2,500 Ⱦbps (ɛɏɢɟɘ 2,308 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ VBI data (WST-teletext, WSS data, VITS, AFD, əɚˊ) əŬɘ 192 Kbps ɔɘŬ 

əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ ɕŮɨɔɞɠ ɐɢɞɡ PCM).ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ əŬɜɎɚɘŬ ɡɣɖɚɐɠ 

ŮɡəɟɑɜŮɘŬɠ (high definition) ŮɑɜŬɘ ˊŮɟɑˊɞɡ 6,700 Ⱦbps (ɛɏɢɟɘ 6,508 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ HANC data əŬɘ 192 Kbps ɔɘŬ əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ ɕŮɨɔɞɠ ɐɢɞɡ PCM  
ɐ ɔɘŬ ɏɜŬ əŬɜɎɚɘ ɐɢɞɡ Dolby Digital AC-3). ũɘŬ Űɞ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ ɡˊɎɟɢŮɘ ŮűŮŭɟŮɑŬ 1+1, 

ŭɖɚŬŭɐ ɏɜŬɠ ŮűŮŭɟɘəɧɠ əɤŭɘəɞˊɞɘɖŰɐɠ ɔɘŬ əɎɗŮ 1 əɡɟɑɤɠ əɤŭɘəɞˊɞɘɖŰɐ. ɇɞ ɆɨůŰɖɛŬ 

ɄɞɚɡˊɚŮɝɑŬɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ (2) ˊɞɚɡˊɚɏəŰŮɠ (multiplexers), əɨɟɘɞ əŬɘ ŮűŮŭɟɘəɧ (1+1). ȼ 

ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɆɡůŰɐɛŬŰɞɠ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ ɔɑɜŮŰŬɘ ɛɏůɤ ŮɝŮɚɘɔɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ 

ŭɘŬɢŮɑɟɘůɖɠ (Network Management System ï NMS), əɨɟɘɞ əŬɘ ŮűŮŭɟɘəɧ (1+1) ɛŮ ŭɡɜŬŰɧŰɖŰŬ 

ŬɡŰɧɛŬŰɖɠ ŮɜŬɚɚŬɔɐɠ Űɧůɞ Űɤɜ əɤŭɘəɞˊɞɘɖŰɩɜ ɧůɞ əŬɘ Űɤɜ ˊɞɚɡˊɚŮəŰɩɜ ůŮ ˊŮɟɑˊŰɤůɖ 

ɓɚɎɓɖɠ. ɇɞ ůɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ Űɞɡ ɆɡůŰɐɛŬŰɞɠ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ ŮɑɜŬɘ ůɨɛűɤɜŬ 

ɛŮ Űɞ ůɡɜɖɛɛɏɜɞ ɆɢŮŭɘɎɔɟŬɛɛŬ 4. 
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2.1.1 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȹȽȺɄȷūȼɆ ɆȼɀȷɇɃɆ (SIGNAL 

INTERFACE) ũȽȷ ɆɈɁȹȺɆȼ ɀȺ ɇɃ ȹȽȾɇɈɃ 
 

ȼ əɨɟɘŬ ŭɘŮˊŬűɐ ůɐɛŬŰɞɠ (signal interface) ɔɘŬ ůɨɜŭŮůɖ ɛŮ Űɞ ŭɑəŰɡɞ (ŬűɞɟɎ 

əɡɟɑɤɠ Űɘɠ ŰɖɚŮɞˊŰɘəɏɠ Ůəˊɞɛˊɏɠ ŮɚŮɨɗŮɟɖɠ ˊɟɧůɓŬůɖɠ) ɏɢŮɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 
 

SMPTE 259M SD-SDI (Standard Definition), 625/50i, 270 Mbps, BNC 75 Ohms. 

SMPTE 292M HD-SDI (High Definition), 1080/50i, 1,485 Mbps, BNC 75 Ohms.  
Embedded AES Audio (ɛɏɢɟɘ ŭɨɞ ůŰŮɟŮɞűɤɜɘəɎ ɕŮɨɔɖ ɐɢɞɡ ɐ ɏɜŬ əŬɜɎɚɘ ɐɢɞɡ Dolby  

Digital AC-3).  
Reference Level -18dBfs əŬɘ Peak Level -10dBfs ůɨɛűɤɜŬ ɛŮ Űɞ EBU Recommended  

Practise R68. 
 
ȼ ŮɜŬɚɚŬəŰɘəɐ ŭɘŮˊŬűɐ ůɐɛŬŰɞɠ (signal interface) ɔɘŬ ůɨɜŭŮůɖ ɛŮ Űɞ ŭɑəŰɡɞ (ŬűɞɟɎ  
əɡɟɑɤɠ ŰɖɚŮɞˊŰɘəɏɠ Ůəˊɞɛˊɏɠ ɛŮ ɡˊɧ ɧɟɞɡɠ ˊɟɧůɓŬůɖ) ɏɢŮɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 
 

ASI (Asynchronous Serial Interface), BNC 75 Ohms.  
MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9, ůɡɜɞɚɘəɧ bit rate 2,500 

Ⱦbps (standard definition) ɐ MPEG-4/AVC/H.264 High Profile Level 4.1 4:2:0,  
ůɡɜɞɚɘəɧ bit rate 6,700 Ⱦbps (high definition).  
MPEG-1 Layer II PCM Audio (ɛɏɢɟɘ ŭɨɞ ůŰŮɟŮɞűɤɜɘəɎ ɕŮɨɔɖ ɐɢɞɡ) 

Dolby Digital AC-3 (ɏɜŬ əɤŭɘəɞˊɞɘɖɛɏɜɞ surround əŬɜɎɚɘ ɐɢɞɡ) 

ɆɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ETSI TR 101 89 

 

2.1.2 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȺɂɃɄȿȽɆɀɃɈ ɆɈɀɄȽȺɆȼɆ 
(ENCODERS) 
 

Ƀ Ⱥɝɞˊɚɘůɛɧɠ ɆɡɛˊɑŮůɖɠ ŮɑɜŬɘ Űɖɠ ŮŰŬɘɟŮɑŬɠ Harmonic Inc, ɡˊɞůŰɖɟɑɕŮɘ ɧɚŬ ŰŬ ˊɟɧŰɡˊŬ 

ŮɝŮɚɘɔɛɏɜɖɠ ůɡɛˊɑŮůɖɠ (advanced codec) ɔɘŬ ŰɖɚŮɞˊŰɘəɧ ůɐɛŬ əŬɜɞɜɘəɐɠ əŬɘ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ. 

ȼ əɤŭɘəɞˊɞɑɖůɖ Űɤɜ ŰɖɚŮɞˊŰɘəɩɜ əŬɜŬɚɘɩɜ ůŮ MPEG-4 AVC ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ˊɚŬŰűɧɟɛŬ 

Electra X2 Űɖɠ ŮŰŬɘɟŮɑŬɠ Harmonic Inc. ȼ ˊɚŬŰűɧɟɛŬ ɛˊɞɟŮɑ ɜŬ əɎɜŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 

ɛŮŰŬŰɟɞˊɐ ɟɞɩɜ ɛŮ ŮɡɏɚɘəŰŮɠ Ůˊɘɚɞɔɏɠ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŮɝɎɔŮɘ ɟɞɏɠ ůŮ ˊɞɚɚŬˊɚɏɠ ŬɜŬɚɨůŮɘɠ 

əŬɘ ɛɞɟűɏɠ. ɇɞ Harmonic "PURE Compression Engine" ˊɟɞůűɏɟŮɘ ɛɘŬ ˊɟɞɖɔɛɏɜɖ ŰŮɢɜɞɚɞɔɑŬ 

ůɡɛˊɑŮůɖɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ SD əŬɘ HD MPEG-2, MPEG-4 AVC. Ƀ ɛɖɢŬɜɘůɛɧɠ ůɡɛˊɑŮůɖɠ 

PURE, ŮɜɘůɢɨŮɘ Űɞ Electra X2 ɛŮ ŮɝŬɘɟŮŰɘəɐ ˊɞɘɧŰɖŰŬ ɓɑɜŰŮɞ ůŰɖ ɛɘəɟɧŰŮɟɖ ŭɡɜŬŰɐ 

ɢɤɟɖŰɘəɧŰɖŰŬ. ȼ ˊɚŬŰűɧɟɛŬ ŭɘŬɗɏŰɖ ɤɠ Ůˊɘɚɞɔɐ ŮɜůɤɛŬŰɤɛɏɜɞ ɘůɞůŰŬɗɛɘůŰɐ ɐɢɞɡ (Jünger 

Audio Level Magic) ɞ ɞˊɞɑɞɠ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŬɡŰɧɜɞɛŬ ɛɘəɟɏɠ ŬɡɝɞɛŮɘɩůŮɘɠ ůŰɖɜ ůŰɎɗɛɖ ɐɢɞɡ Űɞɡ 

əɎɗŮ əŬɜŬɚɘɞɨ. ɇɞ ůɐɛŬ Ŭˊɧ ŰŬ ŰɖɚŮɞˊŰɘəɎ əŬɜɎɚɘŬ ůɡɜŭɏŮŰŬɘ ɛɏůɤ ŭɘŮˊŬűɩɜ ůŮ ɛɞɟűɐ SD-

HD/SDI ɛŮ ŮɜůɤɛŬŰɤɛɏɜɞ ɐɢɞ (embedded audio) ůŰɘɠ ɛɞɜɎŭŮɠ Electra X2. 
 

2.1.3 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ 

ȺɂɃɄȿȽɆɀɃɈ ɄɃȿɈɄȿȺɂȽȷɆ (MULTIPLEXERS) 
 
Ƀ Ⱥɝɞˊɚɘůɛɧɠ ɄɞɚɡˊɚŮɝɑŬɠ ŮɑɜŬɘ Ůˊɑůɖɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ Harmonic Inc, əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ɧɚŬ ŰŬ ˊɟɧŰɡˊŬ 

ˊɞɚɡˊɚŮɝɑŬɠ ɛŮ ůŰŬɗŮɟɧ əŬɘ ɛŮŰŬɓŬɚɚɧɛŮɜɞ bit rate. ȳɚŬ ŰŬ əŬɜɎɚɘŬ ˊɞɡ ůɡɛˊɘɏɕɞɜŰŬɘ Ŭˊɧ ŰŬ 

Electra X2 ɐ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŮɝɤŰŮɟɘəɏɠ ˊɖɔɏɠ ůɡɛˊɑŮůɖɠ ɛɏůɤ SPTS/MPTS multicast IP, 

ˊɞɚɡˊɚɏəɞɜŰŬɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ ŮˊŮɝŮɟɔŬůɑŬɠ ɟɞɩɜ Harmonic, ProStream 9100. ɇɞ  
ProStream 9100 ˊɟɞůűɏɟŮɘ ɟɡɗɛɧ ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ ɡɣɖɚɩɜ ŮˊɘŭɧůŮɤɜ. ɄŬɟɏɢŮɘ 

Ůˊɑůɖɠ ɏɜŬɜ ŮůɤŰŮɟɘəɧ ˊɡɟɐɜŬ SimulCrypt Syncronizer (SCS), ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɘɠ ŮəŭɧůŮɘɠ 

1, 2 əŬɘ 3 Űɞɡ DVB SimulCrypt əŬɘ ŮˊɘŰɟɏˊŮɘ ůɨɜŭŮůɖ ŭɘŬűɞɟŮŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ˊɟɧůɓŬůɖɠ 

ɡˊɧ ɧɟɞɡɠ (CA). 
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2.1.4 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȼȿȺȾɇɅɃɁȽȾɃɈ 

ɃȹȼũɃɈ ɄɅɃũɅȷɀɀȷɇɃɆ (ȼɃɄ) ELECTRONIC PROGRAM GUIDE (EPG) 
 

Ƀ ȼɚŮəŰɟɞɜɘəɧɠ Ƀŭɖɔɧɠ ɄɟɞɔɟɎɛɛŬŰɞɠ (EPG) ŮɑɜŬɘ ˊɚɐɟɤɠ ůɡɛɓŬŰɧɠ ɛŮ ŰŬ ˊɟɧŰɡˊŬ ETSI EN 

300 468 v1.11.1 (2010-04) əŬɘ TR 101 211 v1.9.1 (2009-06) ŬɜŬűɞɟɘəɎ ɛŮ Űɞ DVB-SI (Service 

Information) əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮŰŬɝɨ Ɏɚɚɤɜ ŰŬ Ůɝɐɠ:  
Event Information Table (EIT): Short Event Descriptor (ɇɑŰɚɞɠ 

ɄɟɞɔɟɎɛɛŬŰɞɠ) Extended Event Descriptor (ɄŮɟɑɚɖɣɖ ɄɟɞɔɟɎɛɛŬŰɞɠ) 

Content Descriptor Level 1 (Ⱥɑŭɞɠ ɄɟɞɔɟɎɛɛŬŰɞɠ)  
Parental Rating Descriptor (ȺˊɑˊŮŭɞ ũɞɜɘəɞɨ Ⱥɚɏɔɢɞɡ) DVB Value: 

1 (K)  
9 (12)  
12 (15)  
15 (18)  
0x12 Hex (A)  

Ƀ Ƀŭɖɔɧɠ ɄɟɞɔɟɎɛɛŬŰɞɠ ŮɑɜŬɘ ŭɘɎɟəŮɘŬɠ ŰɟɏɢɞɡůŬ ɖɛɏɟŬ + 7 ɖɛɏɟŮɠ. Ƀɘ ɢɟɧɜɞɘ ɏɜŬɟɝɖɠ  
Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŮɑɜŬɘ ɓŬůɘůɛɏɜɞɘ ůŮ Universal Time Co-ordinated (UTC) əŬɘ Local Time 

Offset Descriptor (ůŮ ůɢɏůɖ ɛŮ ɢɟɧɜɞɡɠ UTC) ɛɏůɤ Űɞɡ Time Offset Table (TOT). ɇɞ 

ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ (ɓɚɏˊŮ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ EIT ˊɘɞ ˊɎɜɤ) ɗŬ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ 

ŬŭŮɘɞɨɢɞ ůŰŬɗɛɧ ɞ ɞˊɞɑɞɠ əŬɘ ɗŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ əŬɘ ŮɔəɡɟɧŰɖŰŬ Űɞɡ 

ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ. ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ ɗŬ ˊŬɟŬŭɑŭŮŰŬɘ/ŬˊɞůŰɏɚɚŮŰŬɘ ůŰɞɜ ɄŬɟɞɢɏŬ ůŰɖ 

ɛɞɟűɐ (əŬɘ ůŰɞɜ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ɢɟɧɜɞ) ˊɞɡ ɗŬ Űɞɡ ɡˊɞŭŮɘɢɗŮɑ Ŭˊɧ Űɞɜ ɄŬɟɞɢɏŬ əŬŰɎ ɐ 

ɛŮŰɎ Űɖɜ ɡˊɞɔɟŬűɐ Űɖɠ ůɡɛűɤɜɑŬɠ. ũɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ əŬɘ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ȺȽɇ table (EPG) 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ůɨůŰɖɛŬ Stagis Casis Űɖɠ ŮŰŬɘɟŮɑŬɠ Seachange. 

 

2.1.5 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɆɈɆɇȼɀȷɇɃɆ ȹȽȷɉȺȽɅȽɆȼɆ 

ɈɄȼɅȺɆȽɋɁ ɆɈɀɄȽȺɆȼɆ ȾȷȽ ɄɃȿɈɄȿȺɂȽȷɆ (MANAGEMENT SYSTEM) 
 
Ƀ (NMX) Digital Service Manager Űɖɠ Harmonic, ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ, ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɞɜ  
ˊɚɐɟɖ ɏɚŮɔɢɞ Űɤɜ ɡˊɖɟŮůɘɩɜ ůɡɛˊɑŮůɖɠ, ˊɞɚɡˊɚŮɝɑŬɠ, əɤŭɘəɞˊɞɑɖůɖɠ əŬɘ ŬɡŰɞɛŬŰɘůɛɞɨ. Ƀ (NMX) 

Digital Service Manager ŮɑɜŬɘ ɏɜŬ ŮɨɢɟɖůŰɞ ŮɟɔŬɚŮɑɞ Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ, 

Űɟɞˊɞˊɞɑɖůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɞɡ SI/PSI (Service Information/Program Specific Information). 

 

2.2 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȺūȺȹɅȽȾɃɈ ɆɈɆɇȼɀȷɇɃɆ ɆɈɀɄȽȺɆȼɆ 
ȾȷȽ ɄɃȿɈɄȿȺɂȽȷɆ (COMPRESSION AND MULTIPLEXING HEAD END) 

 

ɇɞ ȺűŮŭɟɘəɧ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ ŮɑɜŬɘ ŮɔəŬŰŮůŰɖɛɏɜɞ ůŰɖɜ ˊɘɞ əɎŰɤ 

ŭɘŮɨɗɡɜůɖ əŬɘ ŬˊɞŰŮɚŮɑ Űɞ ɆɖɛŮɑɞ ɄɟɧůɓŬůɖɠ ɤɠ ŬɡŰɧ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɈˊɧŭŮɘɔɛŬ : 

 

Ƀŭɧɠ ȷɔɑŬɠ ŪɏəɚŬɠ 45,  
7648 ɄɡɟɔɎ,  
ȿɎɟɜŬəŬ 

 

ɇɞ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ŭɟɘɗɛɧ əɤŭɘəɞˊɞɘɖŰɩɜ (encoders) ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ 

ŭɘŮəˊŮɟŬɘɩɜŮŰŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɖ ůɡɛˊɑŮůɖ Űɞɡ ŰɖɚŮɞˊŰɘəɞɨ ůɐɛŬŰɞɠ Űɤɜ ȷŭŮɘɞɨɢɤɜ 

ɆŰŬɗɛɩɜ ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9 

(əŬɜɞɜɘəɐ ŮɡəɟɑɜŮɘŬ 720ɉ576 pixels) ɐ High Profile Level 4.1 4:2:0 (ɡɣɖɚɐ ŮɡəɟɑɜŮɘŬ 1920X1080 

pixels) ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ŮɘəɧɜŬ əŬɘ Űɞ ˊɟɧŰɡˊɞ MPEG-1 Layer II ɐ Dolby Digital AC-3 

ŬɜŬűɞɟɘəɎ ɛŮ Űɞɜ ɐɢɞ. ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ əŬɜɎɚɘŬ əŬɜɞɜɘəɐɠ ŮɡəɟɑɜŮɘŬɠ (standard 

definition) ŮɑɜŬɘ ˊŮɟɑˊɞɡ 2,500 Ⱦbps (ɛɏɢɟɘ 2,308 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ 

VBI data (WST-teletext, WSS data, VITS, AFD, əɚˊ) əŬɘ 196 Kbps ɔɘŬ əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ 
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ɕŮɨɔɞɠ ɐɢɞɡ PCM).ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ əŬɜɎɚɘŬ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ (high definition) 

ŮɑɜŬɘ ˊŮɟɑˊɞɡ 6,700 Ⱦbps (ɛɏɢɟɘ 6,504 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ HANC data 

əŬɘ 196 Kbps ɔɘŬ əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ ɕŮɨɔɞɠ ɐɢɞɡ PCM ɐ ɔɘŬ ɏɜŬ əŬɜɎɚɘ ɐɢɞɡ Dolby Digital 

AC-3). ũɘŬ Űɞ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ ɡˊɎɟɢŮɘ ŮűŮŭɟŮɑŬ Ɂ+4, ŭɖɚŬŭɐ ŰɏůůŮɟŮɘɠ ŮűŮŭɟɘəɞɑ 

əɤŭɘəɞˊɞɘɖŰɏɠ ɔɘŬ əɎɗŮ Ɂ əɡɟɑɤɠ əɤŭɘəɞˊɞɘɖŰɏɠ. 

 

ɇɞ ɆɨůŰɖɛŬ ɄɞɚɡˊɚŮɝɑŬɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ (2) ˊɞɚɡˊɚɏəŰŮɠ (multiplexers), əɨɟɘɞ əŬɘ 

ŮűŮŭɟɘəɧ (1+1). Ƀɘ ˊɞɚɡˊɚɏəŰŮɠ ŮɑɜŬɘ ˊɚɐɟɤɠ ůɡɛɓŬŰɞɑ ɛŮ Űɞ ˊɟɧŰɡˊɞ DVB ɛŮ ŭɡɜŬŰɧŰɖŰŬ 

ŮɝŬɔɤɔɐɠ ɛɏɢɟɘ əŬɘ 8 multi program transport streams (MPTS) ůŮ ɛɞɟűɐ / ˊɟɧŰɡˊɞ DVB-ASI 

əŬɘ IP (GbE ï 1000 Base-T Ethernet). 

 

ȼ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɆɡůŰɐɛŬŰɞɠ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ ɔɑɜŮŰŬɘ ɛɏůɤ ŮɝŮɚɘɔɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ 

ŭɘŬɢŮɑɟɘůɖɠ (Network Management System ï NMS) ɛŮ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɧɛŬŰɖɠ ŮɜŬɚɚŬɔɐɠ Űɧůɞ 

Űɤɜ əɤŭɘəɞˊɞɘɖŰɩɜ ɧůɞ əŬɘ Űɤɜ ˊɞɚɡˊɚŮəŰɩɜ ůŮ ˊŮɟɑˊŰɤůɖ ɓɚɎɓɖɠ. ɇɞ ůɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ 

Űɞɡ ɆɡůŰɐɛŬŰɞɠ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɞ ůɡɜɖɛɛɏɜɞ ɆɢŮŭɘɎɔɟŬɛɛŬ 5. 

 

2.2.1. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȹȽȺɄȷūȼɆ ɆȼɀȷɇɃɆ 

(SIGNAL INTERFACE) ũȽȷ ɆɈɁȹȺɆȼ ɀȺ ɇɃ ȹȽȾɇɈɃ 

 

ȼ əɨɟɘŬ ŭɘŮˊŬűɐ ůɐɛŬŰɞɠ (signal interface) ɔɘŬ ůɨɜŭŮůɖ ɛŮ Űɞ ŭɑəŰɡɞ (ŬűɞɟɎ 

əɡɟɑɤɠ Űɞɡɠ ŰɖɚŮɞˊŰɘəɏɠ Ůəˊɞɛˊɏɠ ŮɚŮɨɗŮɟɖɠ ˊɟɧůɓŬůɖɠ) ɏɢŮɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 

 

Å SMPTE 259M SD-SDI (Standard Definition), 625/50i, 270 Mbps, BNC 75 Ohms.  
Å SMPTE 292M HD-SDI (High Definition), 1080/50i, 1,485 Mbps, BNC 75 Ohms.  
Å Embedded AES Audio (ɛɏɢɟɘ ŭɨɞ ůŰŮɟŮɞűɤɜɘəɎ ɕŮɨɔɖ ɐɢɞɡ ɐ ɏɜŬ əŬɜɎɚɘ ɐɢɞɡ  

Dolby Digital AC-3).  
Å Reference Level -18dBfs əŬɘ Peak Level -10dBfs ůɨɛűɤɜŬ ɛŮ Űɞ EBU  

Recommended Practise R68. 
 

ȼ ŮɜŬɚɚŬəŰɘəɐ ŭɘŮˊŬűɐ ůɐɛŬŰɞɠ (signal interface) ɔɘŬ ůɨɜŭŮůɖ ɛŮ Űɞ ŭɑəŰɡɞ (ŬűɞɟɎ 

əɡɟɑɤɠ ŰɖɚŮɞˊŰɘəɏɠ Ůəˊɞɛˊɏɠ ɛŮ ɡˊɧ ɧɟɞɡɠ ˊɟɧůɓŬůɖ) ɏɢŮɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 

 

Å ASI (Asynchronous Serial Interface), BNC 75 Ohms.  
Å MPEG-4/AVC/H.264 Main Profile Level 3.0 4:2:0 4:3/16:9, ůɡɜɞɚɘəɧ bit rate 2,500 

Ⱦbps (standard definition) ɐ MPEG-4/AVC/H.264 High Profile Level 4.1 4:2:0,  
ůɡɜɞɚɘəɧ bit rate 6,700 Ⱦbps (high definition).  

Å MPEG-1 Layer II PCM Audio (ɛɏɢɟɘ ŭɨɞ ůŰŮɟŮɞűɤɜɘəɎ ɕŮɨɔɖ ɐɢɞɡ)  
Å Dolby Digital AC-3 (ɏɜŬ əɤŭɘəɞˊɞɘɖɛɏɜɞ surround əŬɜɎɚɘ ɐɢɞɡ)  
Å ɆɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ETSI TR 101 891 

 

2.2.2 ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȺɂɃɄȿȽɆɀɃɈ 

ɆɈɀɄȽȺɆȼɆ (ENCODERS) 
 
 
 

Ƀ Ⱥɝɞˊɚɘůɛɧɠ ɆɡɛˊɑŮůɖɠ ŮɑɜŬɘ Űɖɠ ŮŰŬɘɟŮɑŬɠ Harmonic Inc. əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ɧɚŬ ŰŬ 

ˊɟɧŰɡˊŬ ŮɝŮɚɘɔɛɏɜɖɠ ůɡɛˊɑŮůɖɠ (advanced codec) ɔɘŬ ŰɖɚŮɞˊŰɘəɧ ůɐɛŬ əŬɜɞɜɘəɐɠ əŬɘ 

ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŰɟɘůŭɘɎůŰŬŰɞ ůɐɛŬ. 

 

2.2.3. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȺɂɃɄȿȽɆɀɃɈ ɄɃȿɈɄȿȺɂȽȷɆ  
(MULTIPLEXERS) 
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Ƀ Ⱥɝɞˊɚɘůɛɧɠ ɄɞɚɡˊɚŮɝɑŬɠ ŮɑɜŬɘ Ůˊɑůɖɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ Harmonic Inc əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ɧɚŬ 

ŰŬ ˊɟɧŰɡˊŬ ˊɞɚɡˊɚŮɝɑŬɠ ɛŮ ůŰŬɗŮɟɧ əŬɘ ɛŮŰŬɓŬɚɚɧɛŮɜɞ bit rate. 

 

2.2.4. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȼȿȺȾɇɅɃɁȽȾɃɈ ɃȹȼũɃɈ 

ɄɅɃũɅȷɀɀȷɇɃɆ (ȼɃɄ) ELECTRONIC PROGRAM GUIDE (EPG) 
 
Ƀ ȼɚŮəŰɟɞɜɘəɧɠ Ƀŭɖɔɧɠ ɄɟɞɔɟɎɛɛŬŰɞɠ (EPG) ŮɑɜŬɘ ˊɚɐɟɤɠ ůɡɛɓŬŰɧɠ ɛŮ ŰŬ ˊɟɧŰɡˊŬ ETSI EN 

300 468 v1.11.1 (2010-04) əŬɘ TR 101 211 v1.9.1 (2009-06) ŬɜŬűɞɟɘəɎ ɛŮ Űɞ DVB-SI (Service 
 
Information) əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮŰŬɝɨ Ɏɚɚɤɜ ŰŬ Ůɝɐɠ:  

Event Information Table (EIT): Short Event Descriptor (ɇɑŰɚɞɠ ɄɟɞɔɟɎɛɛŬŰɞɠ)  
Extended Event Descriptor (ɄŮɟɑɚɖɣɖ ɄɟɞɔɟɎɛɛŬŰɞɠ)  
Content Descriptor Level 1 (Ⱥɑŭɞɠ ɄɟɞɔɟɎɛɛŬŰɞɠ)  
Parental Rating Descriptor (ȺˊɑˊŮŭɞ ũɞɜɘəɞɨ Ⱥɚɏɔɢɞɡ)  
DVB Value:  0 (K) 

9 (12) 

12 (15) 

15 (18) 

0x12 Hex (A) 

 

Ƀ Ƀŭɖɔɧɠ ɄɟɞɔɟɎɛɛŬŰɞɠ ŮɑɜŬɘ ŭɘɎɟəŮɘŬɠ ŰɟɏɢɞɡůŬ ɖɛɏɟŬ + 7 ɖɛɏɟŮɠ. Ƀɘ ɢɟɧɜɞɘ ɏɜŬɟɝɖɠ 

Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ŮɑɜŬɘ ɓŬůɘůɛɏɜɞɘ ůŮ Universal Time Co-ordinated (UTC) əŬɘ Local Time 

Offset Descriptor (ůŮ ůɢɏůɖ ɛŮ ɢɟɧɜɞɡɠ UTC) ɛɏůɤ Űɞɡ Time Offset Table (TOT).  
ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ (ɓɚɏˊŮ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ EIT ˊɘɞ ˊɎɜɤ) ɗŬ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ 

ŬŭŮɘɞɨɢɞ ůŰŬɗɛɧ ɞ ɞˊɞɑɞɠ əŬɘ ɗŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ əŬɘ ŮɔəɡɟɧŰɖŰŬ Űɞɡ 

ˊŮɟɘŮɢɞɛɏɜɞɡ Űɞɡ. ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ ɗŬ ˊŬɟŬŭɑŭŮŰŬɘ/ŬˊɞůŰɏɚɚŮŰŬɘ ůŰɞɜ ɄŬɟɞɢɏŬ ůŰɖ 

ɛɞɟűɐ (əŬɘ ůŰɞɜ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ɢɟɧɜɞ) ˊɞɡ ɗŬ Űɞɡ ɡˊɞŭŮɘɢɗŮɑ Ŭˊɧ Űɞɜ ɄŬɟɞɢɏŬ əŬŰɎ ɐ 

ɛŮŰɎ Űɖɜ ɡˊɞɔɟŬűɐ Űɖɠ ůɡɛűɤɜɑŬɠ. 
 

 

3. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ 

ɄɅɋɇȺɈɃɁɇɃɆ ȹȽȾɇɈɃɈ ȹȽȷɁɃɀȼɆ (PRIMARY SIGNAL 

DISTRIBUTION NETWORK) 

 

ɇɞ ɄɟɤŰŮɨɞɜ ȹɑəŰɡɞ ȹɘŬɜɞɛɐɠ (Ʉȹȹ) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŬɜɞɛɐ Űɤɜ Multi Program 

Transport Streams (MPTS) ůŰɞɡɠ ůŰŬɗɛɞɨɠ Ůəˊɞɛˊɐɠ. ȺɑɜŬɘ ɏɜŬ ŭɑəŰɡɞ ŰŮɚŮɡŰŬɑŬɠ ɔŮɜɘɎɠ 

ɓŬůɘůɛɏɜɞ ůŮ ŰŮɢɜɞɚɞɔɑŬ IP (Internet Protocol) əŬɘ ˊɟɞůűɏɟŮɘ ˊɚɐɟɖ ŮűŮŭɟŮɑŬ ůŮ əɎɗŮ 

ůɖɛŮɑɞ Ůəˊɞɛˊɐɠ (əɨɟɘŬ əŬɘ ŮűŮŭɟɘəɐ ˊɖɔɐ ůɐɛŬŰɞɠ ɛɏůɤ ŬɜŮɝɎɟŰɖŰɖɠ ŭɟɞɛɞɚɧɔɖůɖɠ). ɇɞ 

Ʉȹȹ ŮɑɜŬɘ ůɡɜŭɡŬůɛɧɠ Ŭɛűɑŭɟɞɛɤɜ ɛɘəɟɞəɡɛŬŰɘəɩɜ ɕŮɨɝŮɤɜ əŬɘ ɞˊŰɘəɩɜ ɘɜɩɜ ɛŮ 

ɢɤɟɖŰɘəɧŰɖŰŬ ɛɏɢɟɘ əŬɘ 155 Mbps ůŮ ˊɟɩŰɖ űɎůɖ əŬɘ ŭɡɜŬŰɧŰɖŰŬ Ŭɨɝɖůɖɠ Űɖɠ 

ɢɤɟɖŰɘəɧŰɖŰŬɠ ɛɏɢɟɘ əŬɘ ůŮ 400 Mbps ůŰɞ ɛɏɚɚɞɜ. Ƀ ůɡɔɢɟɞɜɘůɛɧɠ Űɞɡ Ʉȹȹ ŬɜŬűɞɟɘəɎ ɛŮ 

Űɖɜ ɚŮɘŰɞɡɟɔɑŬ SFN ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ əŬŰɎɚɚɖɚɞɡ Ůɝɞˊɚɘůɛɞɨ Ŭˊɧ Űɘɠ ŮŰŬɘɟŮɑŮɠ Enensys 

(SFN Adapters ï MIP Inserters əŬɘ ASI seamless switches) əŬɘ Spectracom (ŬɜŬűɞɟɘəɎ ɛŮ 

ŰŬ ŭɞɟɡűɞɟɘəɎ ůɡůŰɐɛŬŰŬ GPS) ůŮ ŭɘɎŰŬɝɖ ŮűŮŭɟŮɑŬɠ 1+1. Ƀ Ⱥɝɞˊɚɘůɛɧɠ Network 

Adapters ŮɑɜŬɘ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ Net-Insight əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɖɜ ˊɚŬŰűɧɟɛŬ Nibra 680 

(Head End) əŬɘ Nibra 390 (ɆŰŬɗɛɞɑ Ⱥəˊɞɛˊɐɠ əŬɘ Network Nodes) ɖ ɞˊɞɑŬ ŭɘŬůűŬɚɑɕŮɘ əŬɘ 

ŮɔɔɡɎŰŬɘ ˊɚɐɟɤɠ ŰŬ ŮˊɑˊŮŭŬ Class of Service (CoS) əŬɘ Quality of Service (QoS), ůŰɞɘɢŮɑŬ 

ŬˊɞɚɨŰɤɠ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Ʉȹȹ ůŮ ŮˊɑˊŮŭɞ ŰŮɢɜɞɚɞɔɑŬɠ IP. 
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3.1. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ SFN ADAPTER ï MIP INSERTER 
 

Power Supply Voltage:  240VAC ± 10% (single phase), 50Hz ± 1 
 

Operating Temperature: 0°C to 45°C 
 

ASI Input: 2x BNC, 75ɋ (1+1 redundancy in non-hierarchical mode) 
 

Reference Frequency I/P: 10MHz, BNC 50ɋ 
 

External Timing Reference: 1PPS, BNC 50ɋ 
 

Input TS Processing: PCR restamping and bit rate adaptation 
 

Time Offset Control: Over each transmitter independently 
 

Remote Control & Monitor: Web Interface and SNMP 
 

Redundancy: 1+1 seamless switching 
 

Alarm sources: Loss of sync 
 

Loss of Data 
 

Loss of Reference 
 

Input Data overflow/underflow 
 

Internal failure 
 

CE Marking: Compliant 
 

Standards: Compliant 
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3.2. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ NETWORK ADAPTER 

 

Power Supply Voltage: 240VAC ± 10% (single phase), 50Hz ± 1% 
  Dual Redundant Power Supplies 

Operating Temperature: 0°C to 45°C 
Relative Humidity: 95% non-condensing 
Remote Control & Monitor: Web Interface and SNMP (errors, status, parameter values) 
Interface Options: ASI, GbE, FE (Optical SFP and/or Electrical) 
Other: Provide  a  transparent,  bit  accurate  MPEG  stream 

  transmission, from the Head  End to the remote transmitter 
  sites. 
  FEC,  clock  recovery  and  jitter  handling  mechanisms 
  supported. 
  Automatic and Manual TS redundancy 

CE Marking: Compliant 

3.3. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɀȽȾɅɃȾɈɀȷɇȽȾɋɁ ȻȺɈɂȺɋɁ 
    

Type: Bidirectional Native IP 
Power Supply Voltage: 240VAC ± 10% (single phase), 50Hz ± 1% 
Frequency Range: 8 GHz Band 
Frequency of Operation: 7,905 ï 8,185 MHz (Low) & 8,215 ï 8,495 MHz (High) 
Frequency Stability: ± 5 ppm 
Bandwidth: 28 MHz 
Modulation: 64 QAM 
Transmitter Power: 26 dBm 
RF Return Loss: > 26 dB 
Receiver Sensitivity: -70 dBm 
Forward Error Correction: Reed Solomon (255, 239, 8) 
Operating Temperature: -5°C to +50°C for indoor units 

  -33°C to +55°C for outdoor units 
Relative Humidity: 95% non-condensing 
Housing: Standard 19ôô Rack 
Remote Control & Monitor: Web Interface and SNMP 
CE Marking: Compliant 
Standards: ETSI EN 302 217-2-2 and all related ETSI specifications 
Other: Visual display and local control capability. 

  Control and monitoring capability through the connection of a 
  laptop or pc.  

All the equipment have sufficient screening, so that 
electromagnetic radiation does not affect any co-located 
equipment. 

 

3.4. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɆɈɆɇȼɀȷɇɃɆ ɆɈũɉɅɃɁȽɆɀɃɈ ɀȺɆɋ ȹɃɅɈūɃɅIKOY 

ɆɈɆɇȼɀȷɇɃɆ GPS 

 

Power Supply Voltage:  
Operating Temperature: 

 

240VAC ± 10% (single phase), 50Hz ± 
1% -10°C to 50°C  

Output: 
 
5 x 10MHz (50 Ohms), 5 x 1pps (50 Ohms) 
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GPS Antenna connector: 
Holdover: 
Local Control:  
Remote Control & Monitor: 

 

SMA 50ɋ 
1E-10/day 
Via front panel 
Web Interface and SNMP  

Redundancy: 
 
1+1  

CE Marking: 
 
Compliant 

 

3.5. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɆɈɆɇȼɀȷɇɃɆ ȹȽȷɉȺȽɅȽɆȼɆ ȹȽȾɇɈɃɈ 

(NETWORK MANAGEMENT SYSTEM ï NMS) 

 

ɇɞ ɆɨůŰɖɛŬ ȹɘŬɢŮɑɟɘůɖɠ ȹɘəŰɨɞɡ (NMS), ɛɏůɤ SNMP ɐ/əŬɘ web interface, ŮɑɜŬɘ Űɞ ůɖɛŮɑɞ 
Ůɚɏɔɢɞɡ ɞɚɧəɚɖɟɞɡ Űɞɡ ŭɘəŰɨɞɡ ȹɘŬɢŮɑɟɘůɖɠ (ŮɝŬɘɟɞɡɛɏɜɞɡ Űɞɡ Head End) əŬɘ ˊŬɟɏɢŮɘ 
ˊɟɧůɓŬůɖ ůŮ ɧɚŮɠ Űɘɠ ŬˊɞɛŬəɟɡůɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ Ůɚɏɔɢɞɡ ˊɞɡ ŮɑɜŬɘ 
ŭɘŬɗɏůɘɛŮɠ Ŭˊɧ ůŰɞ ůɨůŰɖɛŬ. 

 

ɀɏůɤ Graphical User Interface (GUI), ŭɑŭŮŰŬɘ ˊɟɧůɓŬůɖ ɔɘŬ ůəɞˊɞɨɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ 
ŭɘŬɢŮɑɟɘůɖɠ ůŮ əɎɗŮ ůɖɛŮɑɞ Űɞɡ ŭɘəŰɨɞɡ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ alarms, errors, status and module 
information, transmit/receive power levels, əɚˊ. 

 

ɇɞ NMS ɡˊɞůŰɖɟɑɕŮɘ ŰŬɡŰɧɢɟɞɜŬ ˊɞɚɚŬˊɚɞɨɠ ůŰŬɗɛɞɨɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ 
əŬɘ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ əŬɘ ɛɖɢŬɜɐɛŬŰŬ Ɏɚɚɤɜ əŬŰŬůəŮɡŬůŰɩɜ (third party 
equipment control). 

 

ɇɞ NMS ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɟɔŬɚŮɑŬ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊɞɚɚŬˊɚɐ ɘŮɟŬɟɢɘəɐ 
ˊɟɧůɓŬůɖ Ŭˊɧ ɢɟɐůŰŮɠ (Űɞˊɘəɐ ɐ/əŬɘ ŬˊɞɛŬəɟɡůɛɏɜɖ). 

 

Ⱥˊɑůɖɠ, Űɞ NMS ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɘŭɞˊɞɘŮɑ Űɞ ŰŮɢɜɘəɧ ˊɟɞůɤˊɘəɧ ɛɏůɤ ɆɡůŰɐɛŬŰɞɠ 

ɆɨɜŰɞɛɤɜ ɀɖɜɡɛɎŰɤɜ (SMS), ɐ/əŬɘ ɖɚŮəŰɟɞɜɘəɩɜ ɛɖɜɡɛɎŰɤɜ (e-mails) ůŮ ˊŮɟɑˊŰɤůɖ 

ŮɜŰɞˊɘůɛɞɨ ɓɚɎɓɖɠ ůŰɞ ůɨůŰɖɛŬ. 
 

 

4. ɄȺɅȽũɅȷūȼ ȾȷȽ ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȹȽȾɇɈɃɈ ȺȾɄɃɀɄȼɆ  
(TRANMISSION NETWORK) 

 
 

ɇɞ ȹɑəŰɡɞ Ⱥəˊɞɛˊɐɠ (ȹȺ) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ŬəɧɚɞɡɗŬ: 

 

Å ȹɨɞ (2) ɆŰŬɗɛɞɨɠ Ⱥəˊɞɛˊɐɠ Ɉɣɖɚɐɠ Ƚůɢɨɞɠ (EIRP>150,000 Watt),  
Å ɇɏůůŮɟŮɘɠ (4) ɆŰŬɗɛɞɨɠ Ⱥəˊɞɛˊɐɠ ɀŮůŬɑŬɠ Ƚůɢɨɞɠ (20,000 Watt <EIRP<150,000 Watt)  
Å ɇɏůůŮɟŮɘɠ (4) ɆŰŬɗɛɞɨɠ Ⱥəˊɞɛˊɐɠ ɉŬɛɖɚɐɠ Ƚůɢɨɞɠ (EIRP<20,000 Watt) əŬɘ  
Å ȰɜŰŮəŬ (11) ɆŰŬɗɛɞɨɠ ȷɜŬɛŮŰɎŭɞůɖɠ ɉŬɛɖɚɐɠ Ƚůɢɨɞɠ (EIRP<1,000 Watt). 

 

Ƀ ȾŬŰɎɚɞɔɞɠ Űɤɜ ɆŰŬɗɛɩɜ Ⱥəˊɞɛˊɐɠ əŬɘ ȷɜŬɛŮŰɎŭɞůɖɠ ɛŬɕɑ ɛŮ ɧɚŬ ŰŬ ŰŮɢɜɘəɎ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ 

ůɨɛűɤɜŬ ɛŮ Űɞɜ ůɡɜɖɛɛɏɜɞ ɄɑɜŬəŬ 3. ȼ ɛŮŰɎŭɞůɖ Űɞɡ ůɐɛŬŰɞɠ ůŮ əɎɗŮ ůŰŬɗɛɧ Ⱥəˊɞɛˊɐɠ / 

ȷɜŬɛŮŰɎŭɞůɖɠ ɔɑɜŮŰŬɘ ɛŮ əɞɘɜɧ əŮɟŬɘɞůɨůŰɖɛŬ ɛɏůɤ əŬŰɎɚɚɖɚɤɜ multi-channel combiner units. 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɖ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ŬɝɘɞˊɘůŰɑŬ Űɞɡ ȹȺ ŭɘŬůűŬɚɑɕŮŰŬɘ ɤɠ Ŭəɞɚɞɨɗɤɠ: 
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Å ȹɘˊɚɎ əŮɟŬɘɞůɡůŰɐɛŬŰŬ (Upper / Lower Antennae) ɔɘŬ Űɞɡɠ ɆŰŬɗɛɞɨɠ Ⱥəˊɞɛˊɐɠ 

Ɉɣɖɚɐɠ Ƚůɢɨɞɠ əŬɘ Űɞɜ ɆŰŬɗɛɧ Ⱥəˊɞɛˊɐɠ ɀŮůŬɑŬɠ Ƚůɢɨɞɠ ůŰɞ ɆȽȿɃ ȿŮɛŮůɞɨ.  
Å ȺűŮŭɟɘəɏɠ ȾŮɟŬɑŮɠ ɔɘŬ Űɞɡɠ ɆŰŬɗɛɞɨɠ Ⱥəˊɞɛˊɐɠ ɀŮůŬɑŬɠ Ƚůɢɨɞɠ (ˊɚɖɜ Űɞɡ ɆȽȿɃ).  
Å ȳɚɞɘ ɞɘ ˊɞɛˊɞɑ ɘůɢɨɞɠ 200 Watt əŬɘ Ɏɜɤ ŭɘŬɗɏŰɞɡɜ ŮűŮŭɟŮɑŬ 1+1 ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ 

modulators / exciters. 

 

4.1. ũȺɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȺɂɃɄȿȽɆɀɃɈ ȺȾɄɃɀɄȼɆ 

 

Power Supply Voltage: 240VAC +/- 10% (single phase), 50 Hz +/- 1% 
 415VAC +/- 10% (three phase), 50 Hz +/- 1% 
Frequency Range: 470 ï 860 MHz (UHF Band V & IV) 
Channel Bandwidth: 8 MHz 
Operating Temperatures: 0 ï 45 degrees Celsius 
Relative Humidity: 95% non-condensing 
Maximum Operating Altitude: 2,000m ASL 
Input: 2X DVB-ASI, BNC 75 Ohms (Main & Backup)

* 

Reference Frequency I/P
*
: 

RF, N-Female 50 Ohms
** 

10 MHz, BNC 50 Ohms 
External Timing Reference

*
:  1 PPS, BNC 50 Ohms 

Internal GPS Receiver
*
: Included 

Modulation
*
: COFDM 

 IFFT: 2K, 4K, 8K 
 Code Rate: ½, 2/3, ¾, 5/6, 7/8 
 Guard Interval: 1/32, 1/16, 1/8, ¼ 
 Constellation: QPSK, 16QAM, 64QAM 
Network Mode: SFN

*
 as per ETSI TS 101 191 

Frequency Stability: 1X10
-7

 (without external reference) 
Frequency Resolution: 1 Hz Step 

Adjustable Delay
*
: with 0.1ɛs step 

Power Stability: < ±0.5 dB / 0 ï 45 degrees Celsius 
Power Reduction: 0 ï 6 dB in 0.1 dB steps 

MER
*
: > 35dB 

END: < 1 dB 
Shoulder Level: < -37dB 
Spurious Emissions: As per ETSI EN 302 296 
Out of Band Emissions: As per ETSI EN 302 296 
RF Amplifier Stages: Latest LDMOS device technology by NXP 
Output Band Pass Filter: Not required (filtering is done in the combiner) 
Local Control & Monitoring: All Modulation Parameters

* 

 Input
**

 and Output Frequencies 

 Overall Forward and Reflected Power 
 Status of all driver and power amplifier stages 
 (Power, voltage, current and temperature) 
 Alarms and warnings including history log 
Remote Control & Monitor: Web Interface and SNMP (Ethernet RJ45 port) 
Protection: Reflected power, temperature, voltage transients 

 Loss of reference input
* 

Environmental: RhOS Certification 
Safety: According to latest EMC and EMI standards 
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Notes: 
* Applicable to Transmitters only.

  
** Applicable to Gap Fillers only.

 

 

4.2. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɄɃɀɄɋɁ ɈɊȼȿȼɆ ȽɆɉɈɃɆ 

 

Output Power: 5,000 W RMS (COFDM ï DVB-T) before Filter 
Connector: EIA 3-1/8ôô Flange 
Impedance: 50 Ohms 
Crest Factor: < 13 dB 
Power Consumption: 28 KW 
Power Efficiency: 18%   

Cooling System: Liquid type 
Other: Dual Drive with Automatic/Manual Change Over Unit 

  Eight (8)  Power  Amplifier  Units  with  independent  circuit 
  breakers 
  Power Amplifier Unit replacement without Transmitter interrupt 
  Each Power Amplifier has independent power supply unit 
  Each Power Amplifier has protection against high VSWR, over 
  current, over voltage and over temperature. 
  All subunits are fitted on standard 19ò Rack(s). 

4.3. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɄɃɀɄɋɁ ɀȺɆȷȽȷɆ ȽɆɉɈɃɆ 
     

Output Power: 1,000 W RMS (COFDM ï DVB-T) before Filter 
Connector: EIA 1-5/8ôô Flange 
Impedance: 50 Ohms 
Crest Factor: < 13 dB 
Power Consumption: 5 KW 
Power Efficiency: 20%   

Cooling System: Forced Air Type 
Other: Dual Drive with Automatic/Manual Change Over Unit 

  Two  (2)  Power  Amplifier  Units  with  independent  circuit 
  breakers 
  Power Amplifier Unit replacement without Transmitter interrupt 
  Each Power Amplifier has independent power supply unit 
  Each Power Amplifier has protection against high VSWR, over 
  current, over voltage and over temperature. 
  All subunits are fitted on one standard 19ò rack. 
  Suitable outlet hot air exhaust flange mounted on the top of the 

  Transmitterôs rack. 

4.4. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ɄɃɀɄɋɁ ɉȷɀȼȿȼɆ ȽɆɉɈɃɆ 
    

Output Power: 200 (100) W RMS (COFDM ï DVB-T) before Filter 
Connector: N-type 
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Impedance: 50 Ohms 
Power Consumption: 1,500 (900) Watt 
Power Efficiency: 13 (11) %   

Cooling System: Forced Air Type 
Other: Dual Drive with Automatic/Manual Change Over Unit for the 

  200 W RMS Units 
  Single Drive for the 100 W RMS Units 
  Each Power Amplifier has independent power supply unit 
  Each Power Amplifier has protection against high VSWR, over 
  current, over voltage and over temperature. 
  All sub units are standard 19ò Rack mountable. 

4.5. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ ȷɁȷɀȺɇȷȹɃɇɋɁ (GAP FILLERS) 
     

Output Power: 50 (10) W RMS (COFDM ï DVB-T) before Filter 
Connector: N-Type 
Impedance: 50 Ohms 
MER: > 32 dB 
Input Sensitivity: -70dBm 
Impedance: 50 Ohms 
Power Consumption: 400 (150) Watt 
Power Efficiency: 12.5 (6.7) %   

Cooling System: Forced Air Type 
Other: Single Drive Unit 

  Unit  has  protection against  high VSWR,  over current,  over 
  voltage and over temperature. 
  Unit is standard 19ò Rack mountable. 

4.6. ɇȺɉɁȽȾȺɆ ɄɅɃȹȽȷũɅȷūȺɆ MULTI-CHANNEL COMBINER UNITS 
     

TV Band:  UHFIV&V 

Analogue Channel Bandwidth: 8 MHz, PAL B/G 

Digital Channel Bandwidth:  8 MHz, DVB-T 

Band Pass Filter type:  8-pole CM elliptical filter (for adjacent channels > 1,000 

   Watt), 6-pole NCM elliptical filter (for channels <= 200 

   Watt), 

Spectrum Mask Requirements: As per ETSI EN 300 744 

Combiner NB Insertion Loss:  < 0.6 dB across the channel (each module) 

Combiner WB Insertion Loss:  <0.05 dB across the channel (each module) 

Return Loss on any input:  > 26 dB 

Isolation between inputs:  > 30 dB (NB to WB) 

   > 50 dB (WB/NB TO NB) for adjacent 

   > 70 dB (WB/NB TO NB) for non-adjacent 

Spacing between channels:  Adjacent 

Input and Output Impedance:  50 Ohms 

Group Delay:  < 450 ns for 8 MHz spacing 

   < 250 ns for 16 MHz spacing 
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Environmental Conditions: 
 

Ambient temperature 0 ï 45 0 C, 95% relative humidity  
with natural cooling.  

Other: 
 
All NB inputs are field tunable.  
Directional  Coupler  is fitted to  the output with  SMA 
female  connectors for monitoring  probes  (FWD  and 
RFL samples).  
Each combiner should is housed in either a 19ò rack  
frame or on a floor standing metal frame with all inputs  
and  outputs  at the top, depending  on the combiner  
size. 

 

 

5. ũȺɋũɅȷūȽȾȼ ȾȷȽ ɄȿȼŪɈɆɀȽȷȾȼ ȾȷȿɈɊȼ ȹȽȾɇɈɃɈ ȺȾɄɃɀɄȼɆ 
 
 

H ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ Űɞɡ ȹɘəŰɨɞɡ Ⱥəˊɞɛˊɐɠ ŮɑɜŬɘ ˊɏɟŬɜ Űɞɡ 80% ŬɜŬűɞɟɘəɎ ɛŮ Űɘɠ ŮɚŮɨɗŮɟŮɠ 

ˊŮɟɘɞɢɏɠ Űɖɠ Ⱦɨˊɟɞɡ. ȼ ˊɚɖɗɡůɛɘŬəɐ əɎɚɡɣɖ Űɞɡ ȹȺ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɞɜ ůɡɜɖɛɛɏɜɞ ɄɑɜŬəŬ 

4 əŬɘ ŮŰɞɘɛɎůŰɖəŮ ɛŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ Ůˊɑůɖɛɖɠ ŬˊɞɔɟŬűɐɠ ˊɚɖɗɡůɛɞɨ Űɞɡ 2011 ɛŮ 

ŬɜŬɔɤɔɐ ůŰɞ 2012. 
 

 

6. ɈȿɃɄɃȽȼɆȼ ȹȽȾɇɈɃɈ 
 
 

ɇɞ ȹɑəŰɡɞ ȺɊɇ Űɖɠ Velister ɏɢŮɘ ɡɚɞˊɞɘɖɗŮɑ ɛŮ ɓɎůɖ Űɞɡɠ ɧɟɞɡɠ əŬɘ ɡˊɞɢɟŮɩůŮɘɠ ˊɞɡ 

ˊɖɔɎɕɞɡɜ Ŭˊɧ Űɘɠ ȯŭŮɘŮɠ ˊɞɡ Űɖɠ ŮəɢɤɟɐɗɖəŬɜ. 
 

 

7. ɄȺɅȽũɅȷūȼ ȹȽȷȹȽȾȷɆȽȷɆ ɄȽȿɃɇȽȾɋɁ ȹɃȾȽɀɋɁ 
 
 
ȼ ŭɘŬŭɘəŬůɑŬ ˊɘɚɞŰɘəɩɜ ŭɞəɘɛɩɜ ŭɘŬɟəŮɑ ˊŮɟɑˊɞɡ 15 ŮɟɔɎůɘɛŮɠ ɖɛɏɟŮɠ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ Ůɝɐɠ 

ŮɟɔŬůɑŮɠ: 

 

Å ȺɔəŬŰɎůŰŬůɖ Ⱥɝɞˊɚɘůɛɞɨ ȿɐɣɖɠ ůŰɞ ȾɏɜŰɟɞ Ⱥəˊɞɛˊɐɠ.  
Å ɄŬɟŬɚŬɓɐ Űɞɡ ůɐɛŬŰɞɠ Űɞɡ ˊŮɚɎŰɖ (əɡɟɑɤɠ əŬɘ ŮűŮŭɟɘəɞɨ) ůŰɞ ȾɏɜŰɟɞ Ⱥəˊɞɛˊɐɠ.  
Å ȺɘůŬɔɤɔɐ Űɞɡ ůɐɛŬŰɞɠ ůŰɞ ůɨůŰɖɛŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŮɘůŮɟɢɞɛɏɜɤɜ ůɖɛɎŰɤɜ.  
Å ȹɘŮɜɏɟɔŮɘŬ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ (ŮɘəɧɜŬɠ əŬɘ ɐɢɞɡ) əŬɘ Ůɚɏɔɢɞɡ Űɐɟɖůɖɠ Űɤɜ 

ŰŮɢɜɘəɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ ŭɘŮˊŬűɐɠ ůɐɛŬŰɞɠ.  
Å ȺɘůŬɔɤɔɐ Űɞɡ ůɐɛŬŰɞɠ ůŰɞ ɆɨůŰɖɛŬ ɆɡɛˊɑŮůɖɠ əŬɘ ɄɞɚɡˊɚŮɝɑŬɠ.  
Å Head End Service Configuration and Optimization.  
Å ȹɘŮɜɏɟɔŮɘŬ End to End Test (Ʉɖɔɐ ï HE ï Ʉȹȹ ï ȹȺ ï ȹɏəŰɖɠ ȺɊɇ) 
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8. ɄȺɅȽũɅȷūȼ ɄȷɅȺɉɃɀȺɁɋɁ ɈɄȼɅȺɆȽɋɁ ɄɅɃɆȸȷɆȼɆ 
 

8.1. ɈˊɖɟŮůɑŬ ɀŮŰɎŭɞůɖɠ ɇɖɚŮɞˊŰɘəɞɨ ɆɐɛŬŰɞɠ ȾŬɜɞɜɘəɐɠ ȺɡəɟɑɜŮɘŬɠ (Standard Definition) 

 

ɀŮŰɎŭɞůɖ Űɞɡ ŰɖɚŮɞˊŰɘəɞɨ ůɐɛŬŰɞɠ ŬŭŮɘɞŭɞŰɖɛɏɜɖɠ ŰɖɚŮɞˊŰɘəɐɠ Ůəˊɞɛˊɐɠ Űɞɡ ȷŭŮɘɞɨɢɞɡ 

ɆŰŬɗɛɞɨ Ŭˊɧ Űɞ ȹɑəŰɡɞ Űɞɡ ɄŬɟɞɢɏŬ, ɧˊɤɠ ŬɡŰɧ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ ɈɄɈ, ůŮ əŬɜɞɜɘəɐ 

ŮɡəɟɑɜŮɘŬ (720ɉ576 pixels) ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ MPEG-4/AVC/H.264 Main Profile Level 

3.0 4:2:0 4:3/16:9 ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ŮɘəɧɜŬ, əŬɘ Űɞ ˊɟɧŰɡˊɞ MPEG-1 Layer II ŬɜŬűɞɟɘəɎ ɛŮ 

Űɞɜ ɐɢɞ. ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ ŰɖɚŮɞˊŰɘəɧ ůɐɛŬ əŬɜɞɜɘəɐɠ ŮɡəɟɑɜŮɘŬɠ SD ŮɑɜŬɘ 

ˊŮɟɑˊɞɡ 2,500 Ⱦbps (ɛɏɢɟɘ 2,304 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ VBI data 

(WST teletext, WSS data, VITS, AFD, əɚˊ) əŬɘ 196 Kbps ɔɘŬ əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ ɕŮɨɔɞɠ 

ɐɢɞɡ PCM). ɄŮɟɘɚŬɛɓɎɜŮŰŬɘ ɡˊɖɟŮůɑŬ ȼɃɄ (EPG) ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊŬɟɎɔɟŬűɞ 2.4 Űɞɡ 

Ůɘŭɘəɞɨ ɛɏɟɞɡɠ 2 Űɞɡ ɈɄɈ. ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ (ɓɚɏˊŮ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ EIT ůŰɖɜ 

ˊŬɟɎɔɟŬűɞ 2.4 Űɞɡ Ůɘŭɘəɞɨ ɛɏɟɞɡɠ 2 Űɞɡ ɈɄɈ) ɗŬ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ ȷŭŮɘɞɨɢɞ ɆŰŬɗɛɧ ɞ 

ɞˊɞɑɞɠ əŬɘ ɗŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ əŬɘ ŮɔəɡɟɧŰɖŰŬ Űɞɡ. 

 

8.2. ɈˊɖɟŮůɑŬ ɀŮŰɎŭɞůɖɠ ɇɖɚŮɞˊŰɘəɞɨ ɆɐɛŬŰɞɠ Ɉɣɖɚɐɠ ȺɡəɟɑɜŮɘŬɠ (High Definition) 

 

ɀŮŰɎŭɞůɖ Űɞɡ ŰɖɚŮɞˊŰɘəɞɨ ůɐɛŬŰɞɠ ŬŭŮɘɞŭɞŰɖɛɏɜɖɠ ŰɖɚŮɞˊŰɘəɐɠ Ůəˊɞɛˊɐɠ Űɞɡ ȷŭŮɘɞɨɢɞɡ 

ɆŰŬɗɛɞɨ Ŭˊɧ Űɞ ŭɑəŰɡɞ Űɞɡ ɄŬɟɞɢɏŬ, ɧˊɤɠ ŬɡŰɧ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ ɈɄɈ, ůŮ ɡɣɖɚɐ ŮɡəɟɑɜŮɘŬ 

(1920X1080 pixels) ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ MPEG-4/AVC/H.264 High Profile Level 4.1 

4:2:0 ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ ŮɘəɧɜŬ, əŬɘ Űɞ ˊɟɧŰɡˊɞ MPEG-1 Layer II ɐ Dolby Digital AC-3 

ŬɜŬűɞɟɘəɎ ɛŮ Űɞɜ ɐɢɞ. ɇɞ ůɡɜɞɚɘəɧ useful bit rate ɔɘŬ ŰɖɚŮɞˊŰɘəɧ ůɐɛŬ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ 

(high definition) ŮɑɜŬɘ ˊŮɟɑˊɞɡ 6,700 Ⱦbps (ɛɏɢɟɘ 6,504 Kbps ɔɘŬ Űɖɜ ŮɘəɧɜŬ 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ HANC data əŬɘ 196 Kbps ɔɘŬ əɎɗŮ ɏɜŬ ůŰŮɟŮɞűɤɜɘəɧ ɕŮɨɔɞɠ ɐɢɞɡ 

PCM ɐ ɔɘŬ ɏɜŬ əŬɜɎɚɘ ɐɢɞɡ Dolby Digital AC-3). ɄŮɟɘɚŬɛɓɎɜŮŰŬɘ ɡˊɖɟŮůɑŬ ȼɃɄ (EPG) 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊŬɟɎɔɟŬűɞ 2.4 Űɞɡ Ůɘŭɘəɞɨ ɛɏɟɞɡɠ 2 Űɞɡ ɈɄɈ. ɇɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ȼɃɄ 

(ɓɚɏˊŮ ˊŮɟɘŮɢɧɛŮɜŬ Űɞɡ EIT ůŰɖɜ ˊŬɟɎɔɟŬűɞ 2.4 Űɞɡ Ůɘŭɘəɞɨ ɛɏɟɞɡɠ 2 Űɞɡ ɈɄɈ) ɗŬ 

ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞɜ ȷŭŮɘɞɨɢɞ ɆŰŬɗɛɧ ɞ ɞˊɞɑɞɠ əŬɘ ɗŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ əŬɘ 

ŮɔəɡɟɧŰɖŰŬ Űɞɡ. 

 

8.3. ɈˊɖɟŮůɑŬ ɄŬɟŬɢɩɟɖůɖɠ ɉɤɟɖŰɘəɧŰɖŰŬɠ Ůɜɧɠ Multiplex 

 

ɄŬɟŬɢɩɟɖůɖ ůŰɞɜ ȷŭŮɘɞɨɢɞ ɆŰŬɗɛɧ ɢɤɟɖŰɘəɧŰɖŰŬɠ Ůɜɧɠ multiplex, ɧˊɤɠ ŬɡŰɧ 

ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ Ⱥɘŭɘəɧ ɀɏɟɞɠ 2 Űɞɡ ɈɄɈ, ɔɘŬ ɜŬ Űɖɜ ŭɘŬɢŮɘɟɘůŰŮɑ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ, ɐŰɞɘ ɜŬ 

ŭɘŬɓŬɗɛɑůŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ əŬɘ/ɐ Űɖɜ ɏəŰŬůɖ əŬɘ/ɐ Űɖɜ ɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ əɎɗŮ ɆɐɛŬŰɞɠ Űɞɡ, 

ɩůŰŮ Ŭɜ Űɞ ŮˊɘɗɡɛŮɑ ɜŬ ŭɨɜŬŰŬɘ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Ůɜɧɠ multiplex, ɜŬ ɛŮŰŬŭɑŭŮɘ 

ŮˊɘˊɟɧůɗŮŰŬ ŰɖɚŮɞˊŰɘəɎ ůɐɛŬŰŬ ŬŭŮɘɞŭɞŰɖɛɏɜɤɜ ŰɖɚŮɞˊŰɘəɩɜ Ůəˊɞɛˊɩɜ Űɞɡ ɐ/əŬɘ Ɏɚɚɤɜ 

ůɡɜŬűɩɜ ɟŬŭɘɞŰɖɚŮɞˊŰɘəɩɜ ɡˊɖɟŮůɘɩɜ. ɁɞŮɑŰŬɘ ɧŰɘ ŰɏŰɞɘŬ ŮˊɘˊɟɧůɗŮŰŬ ɆɐɛŬŰŬ ɐ Ⱥəˊɞɛˊɏɠ 
 
ɐ ɡˊɖɟŮůɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɡɔɢɎɜɞɡɜ Ůɚɏɔɢɞɡ ɐ ŭɘŬɢŮɑɟɘůɖɠ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɞɜ ȷŭŮɘɞɨɢɞ 

ɆŰŬɗɛɧ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮəɎůŰɞŰŮ ůɢŮŰɘəɐ ɁɞɛɞɗŮůɑŬ. Ƀ ȷŭŮɘɞɨɢɞɠ ɆŰŬɗɛɧɠ ŭŮɜ ɗŬ 

ŭɘəŬɘɞɨŰŬɘ ɜŬ ɡˊŮɜɞɘəɘɎɕŮɘ ɢɤɟɖŰɘəɧŰɖŰŬ ɏɛɛŮůŬ ɐ ɎɛŮůŬ ůŮ ŰɟɑŰɞɡɠ. 
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     ɆɉȺȹȽȷũɅȷɀɀȷ 4 

  Multiplexing Head End system 
      

 MAIN -1 ENCODER  EIT / EPG 

 MAIN -2 ENCODER   TS OUTPUTS MAIN 

    MAIN PROSTREAM 

HD/SD-SDI REDUNDANCY MULTICAST  REDUNDANCY 

FEEDS   SWITCH     
TS OUTPUTS BACKUP 

 
BACKUP PROSTREAM  

BACKUP -1  
ENCODER 

 

 
BACKUP -2 ENCODER 

 
 
 
 

 
MANAGEMENT SWITCH NMX SI/PSI 
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