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NOTICE

The Society of Cable Telecommunications Engineers (SCTE) Standards and Operational
Practices (hereafter called “documents™) are intended to serve the public interest by providing
specifications, test methods and procedures that promote uniformity of product,
interchangeability, best practices and ultimately the long term reliability of broadband
communications facilities. These documents shall not in any way preclude any member or non-
member of SCTE from manufacturing or selling products not conforming to such documents, nor
shall the existence of such standards preclude their voluntary use by those other than SCTE
members.

SCTE assumes no obligations or liability whatsoever to any party who may adopt the documents.
Such adopting party assumes all risks associated with adoption of these documents, and accepts
full responsibility for any damage and/or claims arising from the adoption of such documents.

Attention is called to the possibility that implementation of this document may require the use of
subject matter covered by patent rights. By publication of this document, no position is taken
with respect to the existence or validity of any patent rights in connection therewith. If a patent
holder has filed a statement of willingness to grant a license under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, then
details may be obtained from the standards developer. SCTE shall not be responsible for
identifying patents for which a license may be required or for conducting inquiries into the legal
validity or scope of those patents that are brought to its attention.

Patent holders who believe that they hold patents which are essential to the implementation of
this document have been requested to provide information about those patents and any related
licensing terms and conditions. Any such declarations made before or after publication of this
document are available on the SCTE web site at http://www.scte.org.

All Rights Reserved

© Society of Cable Telecommunications Engineers, Inc. 2016
140 Philips Road
Exton, PA 19341

Documents

AMERICAN NATIONAL STANDARD ©SCTE Documént Sharing Hub

Full document details: SCTE 57 2016


http://www.scte.org/
http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

Table of Contents

NOTICE ...ttt bbbtk b stk b e Rt b e s b e Rt b e e b e Rt e b e b e bt ekt b e bt e ke et e bt e b e b e bt et b ene st r e i
R Tol0] o[- T O PO TR PR U PP OPPTOPT 1
11 PUIIOSE ...ttt s bbbt s bbbt ekt b bt e e b e e e b eeR b e b bt e e Ra e nbb e e nrneennre e 1
O AN o] o [Tor- 1 { (o] USSP USOU ST USROS 1
121 System Information for Satellite Transmission Medium............coceiiriiininiinie e 1
1.2.2 Cable and MMDS Distribution of Satellite Transport Streams ..........ccccceeeieienieniinenieeieieens 2
I T @ ¢ -1 4= 14 o] o OSSOSO 2
2 RETEBIENCES. ... ettt bbb b bRt b R h e bRt b £ et n b e e b e b b eteene e 4
2.1 NOIMALIVE REFEIENCES ....ooiviieiiiieieiiite et bbbt sbe et sb et e 4
2.2 INFOrMAtiVE REFEIENCES ....c.viiuiiiii bbb bbb 5
3 DEFINITIONS. ..ttt bRttt b et et 6
3.1 CoOMPIIANCE NOTALION .....c.eiiiiiiiieii ettt e e bbbttt e e b st e sbesbesbeenes 6
3.2 DEfiNITION OF TEIMS ..ottt ettt b ettt sb et b e et b e ere e 6
3.3 Acronyms and ADDFEVIALIONS .......c.coiiiiiiiiiiiiie et bbb 7
3.4 Section and Data Structure SyntaxX NOTAtiON ..........ccoeiiireiiiiinnne e 8
34.1 FREIA SHZES....viteeeie bbb bbbt 8
4 IMIESSAQE STFUCTUIE .....viieiiiie ittt ettt ettt ettt he e bt e b e e s bt ek b e e b e e eb e e e ke e be e b e e se e eae e ebeeebeenbeenbeenee e 9
41 COmMMON MESSAGE STIUCTUIE ... .ccueiieiiieeeseeie e e see ettt sreesreeteenteeseesraesraesreeseneneeas 9
4.1.1 Framing and SYNChrONIZation ...........cocoviviieieice e e 9
4.1.2 Table ID RaANGES ANA VAIUES ........ccviiieeieie ettt sttt a et sre e eneas 9
4.1.3 Maximum SECION LENGN........cveiiie et 9
4.1.4 T T=T 15 | P 10
415 RESEIVEA FIEIAS. ... bbb 10
4.1.6 Protocol VErsion FIEIU..........ccoi it 10
4.2  Message Structure — Program Map Table PID ONly ..., 10
421 SEUFFING TADIE ..o e et st b e 11
5 Message Formats — NEtWOIK PID .......ccooiiiiiiiiice st st ene s 12
5.1  Network Information IMESSAQE .......coueieiieieieie ettt ettt sb e bbb 12
511 I 11 L= 1 OO SO 13
5.1.2 COMMON DALttt ettt e b e e sbe et e e b e nbe s 13
5.1.3 Carrier Definition Table (CDT) ...cii it 15
5.14 Modulation Mode Table (MIMT) ..ot e 17
5.15 Satellite Information Table (SIT) ...eoeiiiieee s 20
5.1.6 Transponder Data Table (TDT) ....ooiiiiiiiiie ettt bbb s 22
5.1.7 MESSAGE-ENGA DESCIIPLOIS ...ttt ettt b e s sb e eneas 26
5.2 NEtWOIK TEXE IMESSATE .. vvevveuieeiiertesiistesieesteseeie e stestessesseeseessesaessesaessestesseaseeeenseseessessessessessenns 27
52.1 TADIE D ..ottt et e e 29
522 MURTHNGUAL TEXE ....veiveieitt ettt sr e re s e e e e seneesnenneaneeneas 29
523 TransMISSION METIUM .......ooiiiiiice e et see s 29
5.2.4 QLI 10 1Y/ 29
5.25 ISO 639 LaNQUAPE COUE......cveiiirierieiee ettt et reere e e e snesaesneereeneens 30
Documents
AMERICAN NATIONAL STANDARD ©SCTE Documbnt Sharing Hub

Full document details: SCTE 57 2016


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

5.2.6 Transponder Name Table (TNT) ..cccoiiiiiiiiiiiiie e,
5.2.7 Satellite Text Table (STT) oo,
5.2.8 Rating Text Table (RTT) ...coovoiiiiiieiiieeeee e
5.2.9 Rating System Table (RST) ...ccooiiiiiiiierce e
5.2.10  Currency System Table (CST)...ccoeieniiiiiniriee e
5.2.11  Source Name Table (SNT) ..o
5.2.12  Map Name Table (MNT)....ccooiiiiiiiiee e
5.2.13  Message-End DeSCriPLOrS .......cocuceerierereniiseneeie e
5.3  Virtual Channel MEesSage .........ccoveverereiesesieseeeeeese e
531 TaDIE ID ..
5.3.2 Transmission MediUm .........ccoovriiiineiieniere e
5.3.3 Table SUDLYPE ...cveiieece e
534 Virtual Channel Table ID ...
5.35 Defined Channels Map StruCtUre.........ccccvvveveveererese e,
5.3.6 Virtual Channel Table.........coooiiiniee e
5.3.7 Inverse Channel Table ...
5.3.8 Message-ENd DESCrIPLOrS .....cveveierereiiseseeie e see s
5.4  SysStem Time MESSAJE ....cc.eiueiuirieriieiieieeie ettt
541 TaDIE ID ...t
5.4.2 SYSEEM THME ..t
5.4.3 GPS t0 UTC OffSet....cueiiiiiiiiiiiiciec e
544 Message-End DeSCriPLOrS .......coveierireneriieeie e
6  Message Formats - PMT PID .....cccccoviiiiiiiii i
6.1  Program Information MeSSage........cccerueruirirerenenierie e
6.1.1 TaBIE ID ...
6.1.2 Program NUMDET ..o
6.1.3 Program Epoch NUMDEK ........coooiiiiiiiie e
6.1.4 NVOD Data INCIUdE ........coeiiiiiiiiiieseeeeee e
6.1.5 Epoch Start Defined........ccooviiiiiiiice e
6.1.6 Epoch End Defined.........cccoviiiiiiiiiiiieece e
6.1.7 SPECIAl EVENE ...ttt
6.1.8 Schedule Update .........cooeiiiiiiiieee e
6.1.9 EPOCh Start TIMe ......oiviiiieiieeece e
6.1.10  RAtING DAa .....coiiieiiiiee e
6.1.11  Program RECOMM........cooieiiiiiiiiieie et
6.1.12  COSt StrNG RECOI....c..oiiiiiiieiriiiieie e
6.1.13  Message-End DeSCriPLOrS .......cccoucieruirereiinieseeie e
6.2 Program Name MESSAgE........ccviueiieieirieieeseesieesie e see e see e neeas
6.2.1 TaDIE ID ..
6.2.2 ISO 639 Language Code.........covvereriereiieiereeiesesie e e sresnnenens
6.2.3 Program NUMDBET ..o
6.2.4 LT U= o S
6.2.5 Program Epoch NUMDEX .......c.coveieiiicr e,
6.2.6 Display OPtioNS .....ccccvivireieeeeeee e
6.2.7 Program NaIME ........cceiiveiieeee e
6.2.8 Alternate Program NamME .......cceovevverereieseseeie e see e e eseens
6.2.9 Package COUNL.......ccoievirieieeeeec e
6.2.10  Package NaME ....ccccveriiieiisircese et
6.2.11  Message-End DESCIPLOrS ......cvvvevereireieseseseeieseese e sreeneans
7 Descriptors and Stream TYPES.......cceieeieriire ittt sre e
7.1 Descriptor Tag Definitions........cccovvirniiniiinneeseenne
AMERICAN NATIONAL STANDARD ©SCTE

Full document details: SCTE 57 2016

Documents
Docunrilint Sharing Hub


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

7.2 DesSCriptors — NEtWOTK PID .......cccoiiiiiiiiieie ettt sttt sre e neeneene e 72
7.2.1 Frequency Specification DESCIIPION.........cuviiiiiiiiiieeie e s 72
7.2.2 Modulation Parameters DESCIIPION ......viveeeieieiese e s eie et sre e eneas 73
7.2.3 Transport Stream ID DESCIIPLOT ...c.vcvieieirieriee et et s 74

7.3 DESCIIPLOFS — PIMIT PID ...ttt bttt st bbb 74
7.3.1 REQISIIratioN DESCIIPLON ......evietieeeie ettt sttt be bbbt e bbbt sae b enes 74
7.3.2 SO 639 Language DESCIIPLOL ......ccueiuiaiieiieie ettt sttt sttt bbb 74
7.3.3 SEUFFING DESCIIPTOT ..ttt bbbttt e bbbt beenes 75
734 Frame Rate DESCIIPION .. .cviuieiiiieie ittt ettt e sb bbbttt sb et sbeens 76
7.35 ExXtended Vide0 DESCIPLOL. ......couiiiiieitiiierie ettt sttt ettt b b 76
7.3.6 Component Name DESCIIPLOL ......ciuiiiiiiieiierie ettt bbb 77
7.3.7 USEE PrIVAte DESCHIPLONS .. .e.viitieieeiiesie sttt ettt sttt bbbttt sbe bt sae b enes 78
7.3.8 Processing of UnKnNown DeSCrPLOr TYPES......coveueiuererieriieieeieeie e sie st sieseeee e vt seeens 78

7.4 Stream TYPES — PMT PID ...ttt stn e snaenne e 78

7.5  Ordering of Audio EIemMentary StreamS...........cocviiiiiiiniiie e 79

7.6  Dynamic Changes to Program Map Table .........ccccveiiiiioiineie s 79

8  Multilingual CharaCter SEIINGS ........coiieieie et b et see bbb ans 80

8.1 GENEFAI FOIMAL..... oottt et bbbt bbb st bbb b ne st 80

8.2 Mode Byte DEFINITION ....c.coiiiiiiiiie bbb bbbt 81

8.3 FOIMAL EFfECIONS .. cuiiieice ettt 82
8.3.1 LiNe JUSEITICALION. .....eiviieticie ettt 83
8.3.2 Italics, Underline, Bold AtrIDULES ........cvoiiiiceieese e 83
8.3.3 Processing of Unknown or Unsupported Format Effectors .........cccccovevevvvivnivsinninsieceienn, 83

8.4 DEefaUIt ALEFIDULES ... .ot bbb bbb ens 83

8.5 IMOUE ZEIO ..t bbbttt bbb 83

N RISV o] oJo] g (=10 I @A 0T U Uod 1-] <30 TSSOSO 84

AANINEX A ettt h e a et h R R R Rt R R R R R R £ R e R e R e R e R R e R e Rt e Rt et b e Rt Rt R r e 85

SyStem INFOrMAtioN OVEIVIBW ........cuiiuiiiiiiiiiet ettt et bbbttt sb e b b be s e 85

1 System INFOrmMation OVEIVIEW .......cucveiuiieieiiesese et ee st e et e et sre st e e enseseesaeseesnesresneaneas 85
2 PACKEL FOIMAL ...ttt bbbttt b e bt b e bt bt bt e e e b et sb et e beebeanes 85

5 1= Y 1o @0 o] o ) P 86

2.2 SEFRAM TYPBS. .ttt ettt ettt ettt e ke e ke e b e e bt e bt e R et ehe e eb e e bt e bt ea b e eh b e sb e e eb e e nbe e ke e nne e neeeaeenee e 87

2.3 Overview of Relationship BEtWEEN STreams..........ccocviveieeiieieiese s 88

3 NEtWOIK INFOIMALION ...t bbbt e e sb e bbb s 88

3.1 Carrier Definition Table (CDT) cvoovicieiriieeieierie s se e st neeneens 89

3.2 Modulation Mode Table (IMIMT) ..ottt s 89

3.3 Satellite Information Table (SIT) ..o 90

3.4 Satellite TeXt Table (STT) .t s 90

3.5 Transponder Data Table (TDT) ..ottt nre e ereene e 90
3.5.1 SAEEITIEE D ..ttt bbbttt e 91
352 WAVETOIM TYPE c.neiieitisie sttt ettt ettt s reebesseenee e e aeneesresreaneenens 91

3.6 Transponder Name Table (TNT). ..o e 91

Documents
AMERICAN NATIONAL STANDARD ©SCTE Docum¥nt Sharing Hub

Full document details: SCTE 57 2016


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

3.7 Virtual Channel Table (VCT) ittt 91
3.7.1 Virtual Channel TahIe ID ......coiiiieiiiieiie e ere e 92
3.7.2 LI U013 01 o[ P 92
3.7.3 SAEEITIEE 1.ttt ne 92

3.8 SOUFCE ID ..ttt b e bt bt a ekt e b e e bt e b e ekt e st e s he e sbe e ebe et e et e enbennee e 92

3.9  Source Names and Source Name Table (SNT) ...cvcvcieiiiieiine e 93

3.10 Defined Channels Map (DCM) and Inverse Channels Table (ICT)......cccocvnninininiiinnnne 93

TN R = = L [ 1o R I I Lo L I 1 P 93

3.12  Rating SYstem Table (RST) ..o e bbb 94

3.13  Currency System Table (CST) ..t re e 94

314 Map NAme Table (IMINT). ..ottt b ettt e b b e b b be s e 94

3.15 Overview of Downloaded TabIes.........ccviiiiiiiiie e 95

4 VIFTUAE CRANNEIS. ......iiii e ettt e e bbbttt e st e st e e e b e besbeeeeane e 95

4.1 Virtual Channel Table... ... 95

4.2 Defined Channels IMAD ........ooiiiiiiie ettt bbb bbb eneas 97

4.3 Multiple Virtual Channel TabIes..........ccoiieiiiiicie i enees 97
431 Consumer Satellite Virtual Channel TabIes..........cccovviiiiinie e 98

4.4 Changes to a Virtual Channel Table..........ccooiiii s 99

45  Hidden Virtual Channels ..o et 99

4.6 Access to Application Data Streams via Virtual Channel...........ccccooiiiiiiiincinceee, 100

O I o T o] 110 =To BT cT T S S 100

4.8  Virtual Channels and an IPG Database...........ccooviiiiriiieiiiiee et 101

5  Representation OF TIME ...c.ciiiiiiiiicieieee e e e et st r e teeneesae e et e stesaesreaneeneas 101
5.1 SYSEEM I THIMIE ..ttt ettt b bbbt e b b e bt e bt e b e e bt e b e e s et et sbesbesbeeneenes 102
5.2 Transmission Format for EVENT TIMES ........ccooiiiiiiiiiiireesese e 103

AANINEX B .ttt bbbt At e E e k£ e Rt e Re oA E e R e e Re e ehe e bt e bt eR b e b e e nbeenbeenbeeneas 104
Lo To [ €0 To [=] 1T TSRS 104

R Tol0] o[- T TP U TP OPR PP 104

2 Programs and Program EPOCRS........ccccceiiiiiiiiicicce st eneas 104

3 Program PACKAQES. ......ccuouiiiiiie ittt ettt bt bbbttt sbeebe e eneas 105

4 Near Video On Demand (NVOD) ......cooiieiiiiieiieeeieee sttt sne e e e e seesresnesneenes 105

4.1 DesSign GOals Of NVOD ......c.ooiiiiiiie ettt bbbttt bbb bt ne e 106

4.2 System DeSign OFf NV OD........cccoiiiiiiiiiicieiee s st e et sae st snenreeneens 106
4.2.1 Program Packaging fOr NVOD .........ccccviiiieieiie s sne s 106
4.2.2 Virtual Channel GroUPING........cocviviiiiireiec e sresre e e 107
4.2.3 NV OD USEE INEEITACE ..ottt et sb e e et 107
4.2.4 Summary of Rules for Setting Up NVOD GrOUPS.......coverververereseseaeareesieseesseseessesseseenes 108
4.25 EXample 0F NVOD ENENY...ccuvcieicc ettt enees 108

I o (o]0 2= LI 2 o (o TSSOSO ST USRS 110
TS A = - L [ o T LT o 3 110

Documents
AMERICAN NATIONAL STANDARD ©SCTE Docum¥nt Sharing Hub

Full document details: SCTE 57 2016


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

5.2 Definition of Rating DImMensions and LEVEIS..........cccccvveiviiiieiine s 110

List of Figures

FIGURE 5.1. NETWORK INFORMATION MESSAGE FORMAT ...t 13
FIGURE 5.2. CDT RECORD FORMAT ...ttt e et e e e e e e e e e e e e e e e e e eaanns 16
FIGURE 5.3. MMT RECORD FORM AT ...ttt ettt e e e e e e et e e e e e e e e eaenns 18
FIGURE 5.4. SIT RECORD FORM AT ..ottt ettt e et e e e e e e et e e e e e e e eaens 21
FIGURE 5.5. TDT RECORD FORIM AT ...ttt ettt e e e e e e e e e e e e e e e e e 23
FIGURE 5.6. AUDIO MODE STRUCTURE FORM AT ....ce oottt e e e 25
FIGURE 5.7. NETWORK TEXT MESSAGE FORM AT ...ceo ettt e e e 28
FIGURE 5.8. TNT RECORD FORIM AT ...ttt ettt e e e e e e et e e e e e e e e eaens 30
FIGURE 5.9. STT RECORD FORM AT ...ce oottt e e e et e e e e e e e e e e e e e e e eannanns 31
FIGURE 5.10. RATING TEXT TABLE FORMAT ...ttt e e e 33
FIGURE 5.11. RATING SYSTEM TABLE FORMAT ..ottt a e 34
FIGURE 5.12. CURRENCY SYSTEM TABLE FORMAT ...ttt 35
FIGURE 5.13. SOURCE NAME TABLE FORM AT ...ttt e e e e 36
FIGURE 5.14. MAP NAME TABLE FORM AT ..ottt e e e e e e e e 37
FIGURE 5.15. VIRTUAL CHANNEL MESSAGE FORMAT ..ot 38
FIGURE 5.16. DCM STRUCTURE FORM AT ..ottt e e e e e e et e e e e e e e e 39
FIGURE 5.17. VCT STRUCTURE FORM AT ..ottt e e e e e 41
FIGURE 5.18. VIRTUAL CHANNEL FORMAT FOR SATELLITE TRANSMISSION MEDIUM......... 43
FIGURE 5.19. VIRTUAL CHANNEL FORMAT FOR SMATV TRANSMISSION MEDIUM................ 50
FIGURE 5.20. VIRTUAL CHANNEL FORM AT ...ttt e e e e e 52
FIGURE 5.21. ICT STRUCTURE FORM AT ..ottt e e e e e e e e e e e e e 54
FIGURE 5.22. SYSTEM TIME MESSAGE FORM AT ..ottt e e 55
FIGURE 6.1. PROGRAM INFORMATION MESSAGE FORMAT ...t 58
FIGURE 6.2. RATING DAT A FORM AT ...ttt e e e e e e e e e e e e e e e 60
FIGURE 6.3. PROGRAM RATINGS FORM AT ...ttt e e e e e 61
FIGURE 6.4. PROGRAM RECORD FORM AT ...ttt e e e e e e e e e e e 62
FIGURE 6.5. COST STRING RECORD STRUCTURE ... oot 66
FIGURE 6.6. PROGRAM NAME MESSAGE FORMAT ..ottt 68
FIGURE 7.1. FREQUENCY SPECIFICATION DESCRIPTOR FORMAT .....cviiiiiiiievre e 72
FIGURE 7.2. MODULATIONS PARAMETERS DESCRIPTOR FORMAT ... 73
FIGURE 7.3. TRANSPORT STREAM ID DESCRIPTOR FORMAT ..o 74
FIGURE 7.4. FRAME RATE DESCRIPTOR STRUCTURE ..ottt 76
FIGURE 7.5. EXTENDED VIDEQO DESCRIPTOR FORMAT ..ottt 77
FIGURE 7.6. COMPONENT NAME DESCRIPTOR FORMAT ...eeoee et 77
FIGURE 8.1. MULTILINGUAL TEXT STRING FORMAT . ..ottt 81
FIGURE A.1. MESSAGES CAN SPAN PACKETS ...ttt a s 86
FIGURE A.2. ELEMENTARY COMPONENT STREAMS ... oottt 87
FIGURE A.3. TRANSPORT STREAM RELATIONSHIPS ...t 88
FIGURE A.4. NETWORK DATA RELATIONSHIPS — SATELLITE CASE ..., 96
FIGURE A.5. NETWORK DATA RELATIONSHIPS — CABLE CASE ... 97
FIGURE A.6. SATELLITE VIRTUAL CHANNELS EXAMPLE ... .ot 98
FIGURE B.1. PROGRAM EPOCH DEFINITION .. .ottt e e e e e 105
FIGURE B.2. NVOD MOVIE TRANSITION PERIOD EXAMPLE #1.....ooueeieeeeeeeeeeee e 109
FIGURE B.3. NVOD MOVIE TRANSITION EXAMPLE B2 ...t 109
FIGURE B.4. EXAMPLE US REGION RATINGS DIMENSIONS. ... oo 110
List of Tables
LIST OF FIGURES . ... snnesn s e nenenennsensnnnsnnnnsnnnnnnnnnnnnnnnnnnnnnnnnes VI
TABLE 4.1. TABLE ID RANGES AND VALUES ... 9
TABLE 5.1. TRANSMISSION MEDIUM ....cooooooeoeeeee e, 14
TABLE 5.2, TABLE TYPE ... 14
Documents
AMERICAN NATIONAL STANDARD OSCTE Documént Sharing Hub

Full document details: SCTE 57 2016


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

TABLE 5.3, SPACING UNIT ..ottt e e et e e e e e et et e e e e e e e e et eeeeeeereeaat e e aaeaneees 16
TABLE 5.4. FREQUENCY UNIT ..ottt ittt sttt see st stae st aasbaesstn e e snae et e ansaeesnnas 16
TABLE 5.5. LOCAL OSCILLATOR FREQUENCIES VS. FREQUENCY BAND......c.cccoceviinriieiieennn, 17
TABLE 5.6. TRANSMISSION SY STEM ..o et ettt et e e e e e e e e e e e aaaaans 18
TABLE 5.7. INNER CODING MODKEE ...ttt ettt e e e e e e e et e e e e e aaaans 19
TABLE 5.8. MODULATION FORM AT .ottt ettt et e e e e e e et e e e e e e e e e e e e eaaaens 20
TABLE 5.9. FREQUENCY BAND ..ottt sttt et sbae st e sbae et e e nbaeentes 21
TABLE 5.10. HEMISPHERE ... ..o ettt e e e e e e e e e e e e e e e e e e eaaaans 22
TABLE 5.11. POLARIZATION T Y PE ..ottt et e e e e e aaaaaes 22
TABLE 5.12. TRANSP ORT T Y PE ... oottt et e e e e e e et e e e e e e e e e e e e eaaaaes 23
TABLE 5.13. POLARIZATION ..ottt ettt e e ettt e e e e e e e e e e e e e e e e ea e e e eeaaeees 23
TABLE 5.14. WAVEFORM STANDARD. ...ttt et e e e e et e e e e aaaans 25
TABLE 5.15. WIDE BANDW IDTH AUDIO ...ttt e e e e e ee e e aaaans 26
TABLE 5.16. MATRIX MODKE ... oottt et ettt e e e e e e e e e e e e e e e e ee e e aeaaaaes 26
TABLE 5.17. TRANSMISSION MEDIUM ...ttt e e e e e e e e e e e e e aaaans 29
T ABLE 5.18. TABLE T Y PE ..ottt e e e e ettt e e e e e e e e e e e e e e e e eea e e aeeaaaees 29
TABLE 5.19. TABLE SUB T Y PE. ... ettt et e e e e e e e e e aaaaans 39
TABLE 5.20. BITST REAM SELECT ..ottt e et e e e e e e e e e e e e e e e eeaeeeaaeaaaaes 44
TABLE 5.21. TRANSP ORT T Y PE ..o ettt e e e e e e e e e e e e e e e e e e aaaans 44
TABLE 5.22. CHANNEL T Y PE ..ot ettt et e e e e e e e e e e e aaaans 45
TABLE 5.23. AUDIO SELECTION ... .ottt ettt e e e e e e et e e e e e e e e e e e e eaaaaae 47
TABLE 5.24. VIDEQO STANDARD ...ttt ettt e e e e e et e e e e e aaaans 51
TABLE 5.25. PATH SELE CT ..ottt e e e e e e e et e e e e e e e e et ee e e e e e e e e eaeeeeeeaneees 53
TABLE 6.1. RATING REGION ENCODING ...ttt et e et eeaaaans 61
TABLE 7.0, DES CRIP T O RS ...ttt ettt e e e e e e et e e e e e e e e e e e e eeanaae 72
TABLE 7.2. FREQUENCY UNIT ..ottt ittt sae st e et e st aastae st e e sbae et e ansaeennnas 73
TABLE 7.3. FRAME RATE CODE VALUES ... ..ottt ettt 76
TABLE 7.4. STREAM COMPONENT TYPES ...ttt e e e aaaeae 78
TABLE 8.1. MODE BYTE ENCODING ..ottt ettt e e e e e e e e e e e e e aaaans 82
TABLE 8.2. FORMAT EFFECTOR FUNCTION CODES ...t 83
TABLE 8.3. ENCODINGS OF COLUMNS 8 AND 9 OF MODE ZERO LATIN CHARACTER SET..... 84
Documents
AMERICAN NATIONAL STANDARD OSCTE Docurifiint Sharing Hub

Full document details: SCTE 57 2016


http://www.avadocuments.com/doc/scte-57-2016
http://www.avadocuments.com/doc/scte-57-2016

ANSI/SCTE 57 2016

System Information for Satellite Distribution of Digital
Television for Cable and MMDS

1 Scope

NOTE: This document is identical to SCTE 57 2011 except for informative components
such as the title page, NOTICE text, headers and footers. No changes have been made to
any text in the document beyond this point, other than headers and footers.

1.1 Purpose

This document defines a Standard for System Information (SI) compatible with MPEG-2
compliant digital multiplex bitstreams constructed in accordance with ISO/IEC 13818-1
(MPEG-2) and transmitted over satellite for distribution on cable and MMDS. The
document defines the standard protocol that carries relevant System Information (SI)
tables contained within packets carried in the transport multiplex. The term SI will be
used to refer to system-wide information in the Network Packet Identifier (PID).

The reader should note that not all applications use this standard for Sl delivery. Sl for
cable applications have been superseded by SCTE 65 (Reference 9) and ATSC Standard
A/65 (Reference 10). Other common standards for this application are written by the
Digital Video Broadcasting Project (DVB) and standardized by ETSI (See references 11
through 14).

1.2 Application

This document describes tables that are applicable to satellite broadcast signals carried
over cable and MMDS. As noted below, some tables are carried in the Network PID in
the MPEG-2 Transport Stream. Others tables are carried in transport streams packets
carrying the MPEG-2 TS _program_map_section. This PID is referred to as the Program
Map Table (PMT) PID. (The reader should note that portions of Sl tables defined in this
specification are delivered in messages. A message is a data structure that conforms to
the ISO/IEC 13818-1 (MPEG-2) table section format.)

This document also defines certain descriptors that may appear in the satellite, cable and
MMDS environments.

1.2.1 System Information for Satellite Transmission Medium

MPEG-2 Transport Streams compliant with this specification shall include, for the
satellite application, System Information in the Network PID indicated in the Program
Association Table carried in PID 0 per MPEG-2. Messages carrying data applicable to
satellite transmission include the Network Information message, the Network Text
message, and the Virtual Channel message. Each of these message types includes a field
called transmission_medium, set to “satellite” for tables applicable to satellite use.
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The System Time message shall be included in the Transport Stream to synchronize
system events. Rate of transmission is typically once per minute. MPEG-2 Transport
Streams carried on satellite shall include SI data appropriate to the satellite medium,
including Satellite Information Table, Satellite Name Table, Transponder Data Tables,
Transponder Name Tables, Carrier Definition Table, Modulation Mode Table, Source
Name Table, Virtual Channel Tables, and Defined Channel Maps. Transmission of Map
Name Tables, Inverse Channel Maps, Rating System Tables, and Ratings Text Tables is
optional.

Sl data shall at minimum describe the satellite and transponder carrying the Transport
Stream, but may optionally describe other satellites and other transponders, both on the
same and on other satellites.

Sl data for transmission media other than satellite may be present in a Transport Stream
delivered over satellite. These tables are present to support equipment downstream from
the satellite downlink, including Decoders receiving Transport Streams on other media.
The Decoder is expected to discard tables for media other than the one within which it is
designed to operate.

1.2.2 Cable and MMDS Distribution of Satellite Transport Streams

For satellite distribution over cable and MMDS, MPEG-2 compliant Transport Streams
shall include System Information in the Network PID indicated in the Program
Association Table carried in PID 0. Messages carrying data applicable to cable and
MMDS transmission include the Network Information message, the Network Text
message, and the Virtual Channel message. Each of these message types includes a field
called transmission_medium, set to “cable” for tables applicable to cable use.

The System Time message shall be included in the Transport Stream to synchronize
system events. Rate of transmission is typically once per minute.

Sl data for transmission media other than cable may be present in a Transport Stream
delivered over cable and MMDS. The Decoder is expected to discard tables for media
other than the one within which it is designed to operate.

1.3 Organization

The sections of this document are organized as follows:
e Section 1 — Provides general introduction.
e Section 2 — Lists applicable documents.
e Section 3 — Provides a list of acronyms and abbreviations used in this
document.
e Section 4 — Describes the basic structure of sections.
e Section 5 — Describes formats of sections carried in the Network PID.
e Section 6 — Describes formats of sections carried in the PMT PID.
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e Section 7 — Describes descriptors and stream types used.

e Section 8 — Describes multilingual character strings.

e Annex A — Provides an overview of tables defined in this System
Information Standard.

e Annex B — Provides usage guidelines.
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2 References
The following documents are applicable to this System Information Standard:

2.1 Normative References

The following documents contain provisions that in whole or in part, through reference in
this text, constitute provisions of this Standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision and amendment, and parties to
agreements based on this Standard are encouraged to investigate the possibility of
applying the most recent editions of the documents listed below.

1. ATSC A/52B: Digital Audio Compression (AC-3) (E-AC-3) Standard, Rev. B

2. ATSC A/53, ATSC Digital Television Standard: Part 4 (2009), “MPEG-2
Video System Characteristics”.

3. EBU Tech. 3264-E, Specification of the EBU Subtitling Data Exchange
Format, European Broadcasting Union, February 1991.

4. 1S0 639-2 — Code for the Representation of Names of Languages — Part 2:
Alpha-3 code, as maintained by the 1SO 639/Joint Advisory Committee (ISO
639/JAC), http://www.loc.gov/standards/iso639-2/iso639jac.html; 1ISO 639-2
standard online: http://www.loc.gov/standards/iso639-2/langhome.html.

5. The Unicode Standard, Version 5.1.0, The Unicode Consortium, Addison-
Wesley Pub., ISBN 0201616335

6. Unicode Technical Report #6, A Standard Compression Scheme for Unicode,
Revision 3.6, 2005, The Unicode Consortium

7. ISO/IEC 13818-1:2007, Information Technology — Generic coding of
moving pictures and associated audio — Part 1: Systems.

8. ITU-T Rec. J.83:1997, Digital multi-programme systems for television, sound
and data services for cable distribution.

9. ITU-R Rec. BO.1211:1995, Digital multi-programme emission systems for
television, sound and data services for satellites operating in the 11/12 GHz
frequency range.

10. ANSI/SCTE 27 2011 Subtitling Methods for Broadcast Cable

11. ANSI/SCTE 19 2006 Methods for Isochronous Data Services Transport

12. ANSI/SCTE 53 2008 Methods for Asynchronous Data Services Transport

13. ANSI/SCTE 35 2007 Digital Program Insertion Cueing Message for Cable
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2.2 Informative References

14. ANSI/CEA-766-C: U.S. and Canadian Region Rating Table (RRT) and
Content Advisory Descriptor for Transport of Content Advisory Information
Using ATSC Program and System Information Protocol (PSIP)

15. ANSI/SCTE 65 2008 Service Information Delivered Out-Of-Band For Digital
Cable Television

16. ATSC A/65:2009 ATSC standard: “Program and System Information
Protocol for Terrestrial Broadcast and Cable”

17. ETSI EN 300 468 VV1.9.1 (2009-03): "Digital Video Broadcasting (DVB);
Specification for Service Information (SI) in DVB systems".

18. ETSI TR 101 211 V1.9.1 (2009-06): "Digital Video Broadcasting (DVB);
Guidelines on implementation and usage of Service Information (SI)".

19. ETSI TR 101 154 V1.9.1 (2009-09): "Digital Video Broadcasting (DVB);
Implementation guidelines for the use of MPEG-2 Systems, Video and Audio
in satellite, cable and terrestrial broadcasting applications”.

20. ETSI ETR 162: "Digital Video Broadcasting (DVB); Allocation of Service
Information (SI) codes for DVB systems".
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3 Definitions

3.1 Compliance Notation

As used in this document, "shall" denotes a mandatory provision of the standard.
"Should" denotes a provision that is recommended but not mandatory. "May" denotes a
feature whose presence does not preclude compliance that may or may not be present at
the option of the implementer.

3.2 Definition of Terms
The following terms are used throughout this document:

section: A data structure comprising a portion of an ISO/IEC 13818-1-defined table, such
as the Program Association Table (PAT), Conditional Access Table (CAT), or Program
Map Table (PMT). The term conforms to MPEG terminology. All sections begin with the
table_ID and end with the crc_32 field. Sections are carried in non-PES?! streams; their
starting points within a packet payload are indicated by the pointer_field mechanism defined
in the ISO/IEC 13818-1 Systems document.

message: The more general term message is used interchangeably with section, especially
to refer to non-table-oriented data structures such as, for example, the System Time
message. Likewise, the term message is used to refer to a data structure that may deliver
portions of various types of tables. The Network Information message, for example,
defines portions of several types of network tables.

program element: A generic term for one of the elementary streams or other data streams
that may be included in a program.

program: A collection of program elements. Program elements may be elementary
streams. Program elements need not have any defined time base; those that do have a
common time base and are intended for synchronized presentation. The term program is
also used in the context of a "television program™ such as a scheduled daily news
broadcast. The distinction between the two usages should be understood by context.

service: ISO/IEC 13818-1 uses the term program to refer to a collection of program
elements without regard to time. In this System Information Standard, the term service is
used in this same context to denote a collection of elementary components. Usage of the
term service clarifies certain discussions that also involve the notion of the term program
in its traditional meaning — in, for example, the statement, "A video service carries a
series of programs.”

stream: An ordered series of bytes. The usual context for the term stream involves
specification of a particular PID (such as the "Program Map Table PID stream"), in which

' Packetized Elementary Stream
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case the term indicates a series of bytes extracted from the packet multiplex from packets
with the indicated PID value.

epoch. A period of time. A “program epoch” is the period of time during which a
particular program is aired. Access control is defined in terms of program epochs, so that

access requirements may change at program epoch boundaries, but not between.

3.3 Acronyms and Abbreviations

The following acronyms and abbreviations are used within this specification:

bslbf
CAT
CDT
CRC
ECM
EMM
GMT
GPS
IPG
IPPV
IRD
ISO
MCPT
MMDS
MMT
MPEG
NVOD
PAT
PCR
PES
PID
PMT
PSI
PTS
rpchof
RTT
SECAM
SIT
SMATV
TAI
TDT
TNT

bit serial, leftmost bit first
Conditional Access Table

Carrier Definition Table

cyclic redundancy check
Entitlement Control Message
Entitlement Management Message
Greenwich Mean Time

Global Positioning System
Interactive Program Guide
Impulse Pay-Per-View

Integrated Receiver-Decoder
International Organization for Standardization
Multiple Carriers per Transponder
Multi-point Multi-channel Distribution System
Modulation Mode Table

Moving Picture Experts Group
Near Video On Demand

Program Association Table
Program Clock Reference
Packetized Elementary Stream
Packet Identifier

Program Map Table

Program Specific Information
Presentation Time Stamp

remainder polynomial coefficients, highest order first

Rating Text Table

Sequential Couleur Avec Memoire
Satellite Information Table
Satellite Master Antenna Television
International Atomic Time?
Transponder Data Table
Transponder Name Table

2 Reversal of acronym letters is due to the translation from the French.
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TS Transport Stream

uTC Coordinated Universal Time?

uimsbf unsigned integer, most significant bit first
VCN Virtual Channel Number

VCT Virtual Channel Table*

3.4 Section and Data Structure Syntax Notation

This document contains symbolic references to syntactic elements. These references are
typographically distinguished by the use of a different font (e.g., restricted), may contain
the underscore character (e.g., sequence_end_code) and may consist of character strings that
are not English words (e.g., dynmg).

The formats of sections and data structures in this document are described using a C-like
notational method employed in ISO/IEC 13818-1. Extensions to this method are
described in the following sections.

3.4.1 Field Sizes

Each data structure is described in a table format wherein the size in bits of each variable
within that section is listed in a column labeled "Bits.” The column adjacent to the bits
column is labeled "Bytes" and indicates the size of the item in bytes. For convenience,
several bits within a particular byte or multi-byte variable may be aggregated for the
count. An example follows:

Bits Bytes Description
example_section() {
section_syntax_indicator 1 1
if (section_syntax_indicator) {
table_extension 16 (2) uimsbf
ISO_reserved 2 1) bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf {next, current}
}
}

In the byte count column, items that are conditional (because they are within a loop or
conditional statement) are parenthesized. Nested parentheses are used if the loops or
conditions are nested.

3 Since unanimous agreement could not be achieved by the ITU on using the English word order,
CUT, or the French word order, TUC, a compromise to use neither was reached.

4 Note that the structure and semantics of this table as defined herein is restricted to this
specification only.
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4 Message Structure

This section defines the structure of tables and messages specified in this System
Information Standard. This System Information standard defines tables and message
sections that are carried in transport packets identified by the Network PID and the
Program Map Table (PMT) PID.

4.1 Common Message Structure

4.1.1 Framing and Synchronization

Tables and messages defined in this System Information Standard are structured in the
same manner used for carrying ISO/IEC 13818-1 -defined psi tables. The MPEG-defined
32-bit CRC shall be present in all cases.

4.1.2 Table ID Ranges and Values
Table 4.1 defines table_ID ranges and values.

Table 4.1. Table ID Ranges and Values

Table ID
Value (hex) System Information Sections Stream Reference
0xCO0 PROGRAM INFORMATION Program Map Table | Sec. 6.1
0xC1 PROGRAM NAME Program Map Table | Sec. 6.2
0xC2 NETWORK INFORMATION Network Sec. 5.1
0xC3 NETWORK TEXT Network Sec. 5.2
0xC4 VIRTUAL CHANNEL Network Sec. 5.3
0xC5 SYSTEM TIME Network Sec. 5.4

The messages defined in this document, and any created as user extensions to it are
considered “private” with respect to ISO/IEC 13818-1. For other table identifiers, refer to
the ATSC registry.

4.1.3 Maximum Section Length

In accordance with ISO/IEC 13818-1, the maximum total length of any message section
specified herein shall be 1024 bytes. This total includes table_ID, CRC, and everything in
between.
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4.1.4 Extensibility

This System Information Standard describes a number of tables and messages delivered
in transport packets identified by either the Network PID or Program Map Table (PMT)
PID. The System Information Standard is designed to be extensible via the following
mechanisms:

1. Reserved Fields: Fields in this System Information Standard marked reserved are
reserved for use either when revising this System Information Standard, or when
another standard is issued that builds upon this one. See Section 4.1.5 below.

2. User Private Descriptors: Privately defined descriptors may be placed at
designated locations throughout the messages described in this System
Information Standard.

4.1.5 Reserved Fields

reserved — Fields in this System Information Standard marked "reserved" shall not be
assigned by the user, but shall be available for future use. Decoders are expected to
disregard reserved fields for which no definition exists that is known to that unit. Fields
marked "reserved” shall be set to a value of zero until such time as they are defined and
supported.

ISO_reserved — Fields in this System Information Standard marked "1SO_reserved” are
reserved under ISO/IEC 13818-1 and hence shall not be assigned by the user. All
ISO_reserved bits shall be set to '1.'

zero — Indicates the bit or bit field shall be the value zero.

4.1.6 Protocol Version Field

protocol_version — A 5-bit unsigned integer field whose function is to allow, in the future,
any defined table type to carry parameters that may be structured fundamentally
differently than those defined in the current protocol. At present, all defined message
types in this protocol are defined for protocol_version zero only. Nonzero values of
protocol_version may only be processed by Decoders designed to accommodate the later
versions as they become standardized.

4.2 Message Structure — Program Map Table PID Only

This section describes details of message structure and transport of program description
messages carried within transport packets identified with PIDs containing the Program
Map Table in the MPEG-2 multiplex.
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4.2.1 Stuffing Table

Table ID OxFD is reserved for use as a “stuffing table.” The Decoder is expected to
ignore the contents of a stuffing table. In some applications it will be helpful for
generation equipment to include one or more stuffing tables in transport packets
formatted in compliance with MPEG-2 PSI structures, so that downstream equipment
may easily edit the Transport Stream to replace them with other data.
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5 Message Formats — Network PID

The following sections define the formats of messages as they appear within the Network
PID of the Transport Stream.

5.1 Network Information Message

The NETWORK INFORMATION message is carried in MPEG-2 transports stream packets
identified by the Network PID (see Section 1.2.1 and 1.2.2) Stream, and delivers sections
of non-textual tables applicable system-wide. The tables include:

e Carrier Definition Tables (CDTs) for each transmission medium (cable and
satellite)

e Modulation Mode Tables (MMTSs) for each transmission medium

o Satellite Information Table (SIT)

e Transponder Data Table (TDT)

The message format consists of
e The table index pointing to the first record in the table to be defined in this
message
e The number of records being defined in this message
e The table type (CDT, MMT, and so on)
o |Ifthetableisa TDT type, the satellite ID

Figure 5.1 shows the format of the NETWORK INFORMATION message.
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Bits Bytes Description
network_info_message() {
table_ID 8 1 uimsbf value 0xC2
zero 1 2 bslbf
reserved?® 3 bslbf
section_length 12 uimsbf
zero 3 1
protocol_version 5 uimsbf see section 4.1.6
first_index 8 1 uimsbf range 1-255
number_of_records 8 1 uimsbf
transmission_medium 4 1 uimsbf see Table 5.1
table_type 4 uimsbf see Table 5.2
if (table_type==TDT) {
satellite_ID 8 (1) uimsbf range 0-255
}
for (i=0; i<number_of_records; i++) {
if (table_type==CDT) {
CDT_record() (5))
}
if (table_type==MMT) {
MMT_record() (8)
}
if (table_type==SIT) {
SIT_record() (4)
}
if (table_type==TDT) {
TDT _record() (8)
}
descriptors_count 8 1) uimsbf range 0-255
for (i=0; i<descriptors_count; i++) {
descriptor() * (@) optional
}
}
for (i=0; i<N; i++) {
descriptor() * * optional
}
CRC_32 32 4 rpchof
}
Figure 5.1. Network information message format
5.1.1 Table ID

The table_ID of the NETWORK INFORMATION message shall be OxC2.

5.1.2 Common Data

Certain data is common to all types of data delivered in the NETWORK INFORMATION
message.

5 Reserved field may indicate addressing mode in some deployed systems.
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first_index — An 8-bit unsigned integer number in the range one to 255 that indicates the
index of the first record to be defined in this message. If more than one record is
provided, the additional records define successive table entries following first_index. The
value zero is illegal and shall not be specified.

number_of_records — An 8-bit unsigned integer number that defines the number of records
being defined in this message. The minimum allowed value is one. The maximum is
limited by the maximum allowed length of the message.

transmission_medium — A 4-bit field that defines the transmission medium for which the
data in this NETWORK INFORMATION message applies. Table 5.1 defines the coding.

Table 5.1. Transmission Medium

transmission_medium meaning
0 cable
1 satellite
2 MMDS
3 SMATV
4-15 reserved

A NETWORK INFORMATION message received with transmission_medium indicating an
unknown or unsupported medium is expected to be discarded.

table_type — A 4-bit value that defines the type of table delivered in the message. One

instance of a NETWORK INFORMATION message can define entries within at most one type
of table. The table_type parameter is defined in Table 5.2.

Table 5.2. Table Type

table_type meaning

invalid

CDT — Carrier Definition Table
MMT — Modulation Mode Table
SIT — Satellite Information Table
TDT — Transponder Data Table
5 Reserved

N FNEA NI )

5

A value of zero for table_type is undefined, and may be used to indicate unknown or
invalid.

A NETWORK INFORMATION message received with table_type indicating an unknown or
unsupported table type is expected to be discarded.
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5.1.2.1 Satellite ID
The satellite_ID is included in the message if the table_type is TDT.

satellite_ID — An 8-bit unsigned integer value in the range zero to 255 that identifies the
satellite to which data in this message applies.

5.1.2.2 Descriptors Count

descriptors_count — An 8-bit unsigned integer value in the range zero to 255 representing
the number of descriptor blocks to follow.

5.1.3 Carrier Definition Table (CDT)

Figure 5.2 defines the structure of the cDT_record(). The CDT defines sets of carrier
frequencies to support cable and satellite media. Separate tables for each of the
transmission media may be present in network data. If that is the case, the Decoder is
expected to discard the inapplicable table or tables. A full frequency plan table for one
medium is constructed from one or more CDT _record() Structures, each defining a starting
frequency, a number of carriers, and a frequency spacing for carriers in this group.

The specified carrier represents the nominal center of the spectral band for all modulation
methods, including analog. Carrier frequencies in the table thus represent the data carrier
frequency for digital transmissions modulated using QAM or PSK.

Each cDT_record represents a definition of N carriers. The first_index parameter reflects the
index of the first carrier in the group. If the message includes more than one CDT_record(),
the carrier index of the second group would be first_index plus the number of carriers
defined in the first group. References to the Carrier Definition Table, such as the
CDT_reference in the TDT_ record(), are to the carrier's index (a carrier defined within a
CDT_record()), Not to the index of a cDT_record() itself.

Note that the carriers, as defined by one or more cDT_record()s, may or may not end up
sorted in order of increasing carrier frequency. Certain frequency plans may be specified
by overlapping two or more cDT_record()s, each of which defines equally-spaced carriers.

Note also that carriers may be defined that are currently not in use. To facilitate the
compressed delivery format, carriers may be defined that do not reflect reality. An
example: carriers at 1, 2, 4, 5, 7, 8 MHz could be defined as eight carriers at 1MHz
spacing (3 MHz and 6 MHz do not really exist, or are not currently in use).
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Bits Bytes Description
CDT_record() {
number_of_carriers 8 1 uimsbf
spacing_unit 1 2 bslbf see Table 5.3
reserved 1 bslbf reserved
frequency_spacing 14 uimsbf range 1-16,383
units of 10 or 125kHz
frequency_unit 1 2 bslbf see Table 5.4
first_carrier_frequency 15 uimsbf range 0-32,767
units of 10 or 125kHz
}

Figure 5.2. CDT record format

number_of carriers — AN unsigned integer in the range one to 255 that represents the
number of carriers whose frequency is being defined by this cDT_record().

spacing_unit — A 1-bit field identifying the units for the frequency_spacing field. Table 5.3
defines the coding for spacing_unit.

Table 5.3. Spacing Unit

spacing_unit meaning
0 10 kHz spacing
1 125 kHz spacing

frequency_spacing — A 14-bit unsigned integer number in the range one to 16,383 that
defines the frequency spacing in units of either 10 kHz or 125 kHz, depending upon the
value of the spacing_unit parameter. If spacing_unit is zero, indicating 10 kHz, then a value
of one indicates 10 kHz spacing, two indicates 20 kHz, and so on. If the number_of_carriers
field is one, the frequency_spacing field is ignored. The maximum frequency that can be
represented is ((2714) -1) * 125 kHz = 2047.875 MHz. The minimum frequency spacing
is 10 kHz.

frequency_unit — A 1-bit field identifying the units for the first_carrier_frequency field. Table
5.4 defines the coding for frequency_unit.

Table 5.4. Frequency Unit

frequency_unit meaning
0 10 kHz units
1 125 kHz units
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first_carrier_frequency — A 15-bit unsigned integer number in the range zero to 32,767 that
defines the starting carrier frequency for the carriers defined in this group, in units of
either 10 kHz or 125 kHz, depending on the value of frequency_unit. If only one carrier is
defined for the group, the first_carrier_frequency represents its frequency. When the
frequency_unit indicates 125 kHz, the first_carrier_frequency can be interpreted as a fractional
frequency (1/8 MHZz) in the least-significant 3 bits, and an integer number of megahertz in
the upper 12 bits. The range of frequencies that can be represented is zero to ((215) -1) *
125 kHz = 4095.875 MHz.

For satellite use, carrier frequencies specified in the CDT are defined relative to the point
in the receiver following block conversion of the downlink signal — i.e., at the L-band
input to the receiver. The Local Oscillator (L.O.) frequency offset is defined by the
frequency_band parameter defined in the Satellite Information Table for each satellite. In
addition, a convention for synthesis of the tuned frequency is assumed (either high side or
low side), again based on frequency band. Table 5.5 defines the L.O. frequency and
conversion method for each band.

To convert a frequency specified in the CDT to the corresponding downlink frequency,
for the high-side conversion method, the CDT frequency is subtracted from the L.O.
frequency appropriate to the satellite. For low-side conversion, the CDT frequency is
added to the L.O. frequency.

Table 5.5. Local Oscillator Frequencies vs. Frequency Band

Frequency Band | L. O. Frequency | Conversion
C Band 5.150 GHz High side
Ku (FSS) 10.750 GHz Low side
Ku (BSS) 11.250 GHz Low side

5.1.4 Modulation Mode Table (MMT)
Figure 5.3 defines the structure of the MMT_record().
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Bits | Bytes Description

MMT _record() {

transmission_system 4 1 uimsbf see Table 5.6

inner_coding_mode 4 uimsbf see Table 5.7

split_bitstream_mode 1 1 bslbf {no, yes}

reserved 2 bslbf reserved

modulation_format 5 uimsbf see Table 5.8

reserved 4 4 bslbf reserved

symbol_rate 28 uimsbf units: one symbol per sec.
}

Figure 5.3. MMT record format

5.1.4.1 Transmission System

transmission_system — A 4-bit field that identifies the transmission standard employed for
the waveform defined by this MMT record. Table 5.6 defines the coding for

transmission_system.

Table 5.6. Transmission System

transmission_system meaning
0 unknown — The transmission system is not known.
1 The transmission system conforms to Annex A of Reference [8].
2 The transmission system conforms to Annex B of Reference [8].
3 The transmission system conforms to Reference [9].
4 ATSC — The transmission system conforms to the ATSC Digital

Television Standard (Reference [2]).
5 DigiCipher — The transmission system conforms to the General

Instrument DigiCipher® Il System for satellite distribution of
compressed audio and video.

6-15 Reserved

5.1.4.2 Inner Coding Mode

inner_coding_mode — A 4-bit field that indicates the coding mode for the inner code
associated with the waveform described in this MMT record. The following values are
currently defined: 5/11, 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, and 7/8. Coding of the
inner_coding_mode field is shown in Table 5.7.
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Table 5.7. Inner Coding Mode

inner_coding_mode

meaning

0

rate 5/11 coding

rate 1/2 coding

reserved

rate 3/5 coding

reserved

rate 2/3 coding

reserved

rate 3/4 coding

rate 4/5 coding

OO |N|O|A| D |W|IN|F

rate 5/6 coding

reserved

rate 7/8 coding

reserved

none — indicates that the
waveform does not use
concatenated coding

5.1.4.3 Modulation Format

modulation_format — A 5-bit field that defines the basic modulation format for the carrier.
Table 5.8 defines the parameter.
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Table 5.8. Modulation Format

modulation_format meaning

0 unknown — The modulation format is unknown.

1 QPSK — The modulation format is QPSK (Quadrature
Phase Shift Keying).

2 BPSK — The modulation format is BPSK (Binary Phase
Shift Keying).

3 OQPSK — The modulation format is offset QPSK.

4 Reserved

5 Reserved

6 QAM 16 — The modulation format is 16-level Quadrature
Amplitude Modulation (QAM).

7 QAM 32 — 32-level QAM

8 QAM 64 — 64-level QAM

9 QAM 100 — 100-level QAM

10 QAM 128 — 128-level QAM

11 QAM 144 — 144-level QAM

12 QAM 196 — 196-level QAM

13 QAM 256 — 256-level QAM

14 QAM 400 — 400-level QAM

15 QAM 512 — 512-level QAM

16 QAM 576 — 576-level QAM

17 QAM 784 — 784-level QAM

18 QAM 1024 — 1024-level QAM

19 8-PSK

20-31 Reserved

5.1.4.4 Symbol Rate

symbol_rate — A 28-bit unsigned integer field that indicates the symbol rate in units of
one symbol per second associated with the waveform described in this MMT record.

5.1.5 Satellite Information Table (SIT)

Figure 5.4 defines the structure of the sIT_record().
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Bits | Bytes Description

SIT_record() {

satellite_ID 8 1 uimsbf

you_are_here 1 2 bslbf {no, yes}

frequency_band 2 uimsbf see Table 5.9

out_of_service 1 bslbf {no, yes}

hemisphere 1 bslbf see Table 5.10

orbital_position 11 uimsbf units: 0.1 deg.

polarization_type 1 1 bslbf see Table 5.11

reserved 1 bslbf reserved

number_of_transponders 6 uimsbf range 0-63 (1-count)
}

Figure 5.4. SIT record format

satellite_ID — An 8-bit unsigned integer number in the range zero to 255 that identifies the
satellite associated with the data defined in this record.

you_are_here — A Boolean flag that indicates, when set, that the satellite_ID field reflects
the satellite carrying the Transport Stream that delivered this NETWORK INFORMATION
message. The you_are_here flag may be used to verify dish alignment during installation of
a C-band or Ku-band IRD having a movable dish. All NETWORK INFORMATION messages
having you_are_here bits set true must be locally originated at an Encoder, rather than
being originated at a central site and carried in the Network stream.

frequency_band — A 2-bit field that indicates the frequency band associated with the CDT
record. Table 5.9 defines the coding.

Table 5.9. Frequency Band

frequency_band meaning
0 C Band
1 Ku Band (FSS)
2 Ku Band (BSS)
3 reserved

Refer to Table 5.5 for a description of how frequency_band is used to specify downlink
frequencies for the satellite CDT.

out_of_service — A Boolean flag that, when set, indicates that the satellite given by
satellite_ID IS permanently out of service; i.e., it has failed or has been retired without
replacement. When the flag is false, the satellite is currently in (at least partial) operation.
The out_of_service flag may be used as a signal to delete satellite and transponder records
from Decoder memory.
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hemisphere—A 1-bit field indicating whether the satellite given by satellite_ID resides in the
western (value zero) or eastern (value one) hemisphere. The coding for hemisphere is given

in Table 5.10.
Table 5.10. Hemisphere
hemisphere meaning
0 Western hemisphere
1 Eastern hemisphere
orbital_position — An 11-bit unsigned integer number in the range zero to 1800

representing the orbital position of the satellite given by satelite_ID, in units of 0.1°
longitude. The longitudinal coordinates provided in the table are West longitude for
products fielded in the western hemisphere, and East longitude for products fielded in the
eastern hemisphere.

polarization_type — A one-bit field that indicates whether the satellite uses a linear

polarization method (horizontal/vertical planes), or a circular method (left/right circular
polarization). Table 5.11 defines polarization_type.

Table 5.11. Polarization Type

polarization_type meaning
0 Linear polarization
1 Circular polarization

number_of_transponders — A 6-bit unsigned integer number in the range zero to 63
representing one less than the number of transponders (carriers) associated with the
satellite being defined. A value of 23 in the field indicates that the satellite is associated
with 24 transponders (carriers), for example.

5.1.6 Transponder Data Table (TDT)
Figure 5.5 defines the structure of the TDT_record().
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Bits | Bytes Description
TDT_record() {
transport_type 1 1 bslbf see Table 5.12
polarization 1 bslbf see Table 5.13
transponder_number 6 uimsbf range 0-63
CDT _reference 8 1 uimsbf range 1-255
if (transport_type==MPEG_2) {
MMT _reference 8 (2) uimsbf range 1-255
VCT_ID 16 2 uimsbf range 0-OxFFFF
reserved 8 bslbf reserved
} else { /* non-MPEG_2 */
wide_bandwidth_video 1 1) bslbf {no, yes}
reserved 2 bslbf reserved
waveform_standard 5 uimsbf see Table 5.14
audio_mode() 24 3)
}
}

Figure 5.5. TDT record format

transport_type — A 1-bit field identifying the type of transport carried on this transponder
as either being an MPEG-2 transport (value zero), or not (value one). Table 5.12 defines

the coding.
Table 5.12. Transport Type
transport_type meaning
0 MPEG-2 transport
1 Non-MPEG-2 transport

polarization — A 1-bit field identifying the polarization of the carrier associated with a
satellite transponder. A value of zero indicates horizontal (or left) polarization; a value of
one indicates vertical (or right) polarization. The polarization method used (linear or
circular) is given in the SIT record for the satellite as polarization_type. Table 5.13 defines
polarization.

Table 5.13. Polarization

polarization meaning
0 Horizontal (for linearly polarized satellites) or
Left (for circularly polarized satellites)
1 Vertical (for linearly polarized satellites) or
Right (for circularly polarized satellites)

transponder_number — An unsigned 6-bit integer value in the range zero to 63 that
indicates which transponder is being defined by this TDT_record(). A value of zero indicates
the first transponder, and so on.
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NOTE: Numbering in the TDT may or may not correspond to conventional transponder
numbering, that for typical C-band satellites (for example) are numbered one to 24.

CDT_reference — An unsigned 8-bit integer value in the range one to 255 that associates
the transponder being defined with a particular carrier frequency via this reference into
the Carrier Definition Table. The value zero is illegal and shall not be specified.
CDT reference IS used as an index value into the CDT.

If a frequency_spec_descriptor() (see Section 7.2.1) is present with the TDT record, the
CDT _reference shall be discarded.

5.1.6.1 Standard MPEG-2 Transports

MMT_reference — An 8-bit unsigned integer value in the range one to 255 that references
an entry into the Modulation Mode Table (MMT) for satellite transmission medium. For
digital waveforms, the MMT_reference associates the transponder/carrier with a digital
modulation mode. The value zero is illegal and shall not be specified. MMT_reference is
used as an index value into the MMT.

VCT_ID — A 16-bit unsigned integer number in the range zero to OxFFFF that indicates
the Virtual Channel Table ID associated with this transponder.

5.1.6.2 Other Transport Types

wide_bandwidth_video — A Boolean flag that indicates, when set, that the video is
modulated at 10.75 MHz peak deviation. When the flag is clear, the video is modulated in
"narrow" format, or 8.2 MHz peak deviation.

waveform_standard — A 5-bit field that identifies the waveform standard associated with

the transponder (carrier). Table 5.14 defines waveform_standard. If the waveform used has
not been explicitly defined in the table, then it shall be coded as “unknown”.
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Table 5.14. Waveform Standard

waveform_standard meaning

0 unknown — The waveform type is unknown or
undefined..
NTSC — The waveform is standard NTSC
PAL 625 — The waveform is standard 625-line PAL
PAL 525 — The waveform is standard 525-line PAL
SECAM — The waveform is standard SECAM
D2-MAC — The waveform is D2-MAC
B-MAC — The waveform is B-MAC
C-MAC — The waveform is C-MAC
DCl — The waveform conforms to the General
Instrument DigiCipher® | scrambling standard
9 VideoCipher — The waveform conforms to the
General Instrument VideoCipher® scrambling standard
10 RCA DSS — The waveform conforms to the RCA DSS
system
11 Orion — The waveform is scrambled using the TvCom
(formerly Oak) Orion system
12 Leitch — The waveform is scrambled using the Leitch
system
13-31 Reserved

oo Nl Wepll &2 1 R VN I \O N I ol

5.1.6.3 Audio Mode
Figure 5.6 describes the format of the audio_mode() Structure.

Bits | Bytes Description
audio_mode() {

wide_bandwidth_audio 1 3 bslbf see Table 5.15
companded_audio 1 bslbf {no, yes}
matrix_mode 2 uimsbf see Table 5.16
subcarrier_2_offset 10 uimsbf range 0-1023, units of 0.01MHz

above 5.0 MHz
subcarrier_1_offset 10 uimsbf range 0-1023, units of 0.01MHz

above 5.0 MHz

Figure 5.6. Audio mode structure format

wide_bandwidth_audio — A 1-bit field indicating whether the audio subcarrier(s) defined
for this transponder/carrier are modulated in narrow bandwidth (value zero) or wide
bandwidth (value one) format. Table 5.15 defines the coding.
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Table 5.15. Wide Bandwidth Audio

wide_bandwidth_audio meaning
0 narrow bandwidth
1 wide bandwidth

companded_audio — A Boolean flag indicating whether audio is transmitted in companded
format on this transponder/carrier. A value of zero indicates not companded; a value of
one indicates companded audio.

matrix_mode — A 2-bit field that indicates the matrix mode associated with analog audio
subcarriers on this transponder/carrier. The field is coded as shown in Table 5.16.

Table 5.16. Matrix Mode

matrix_mode meaning

0 mono — Indicates that subcarrier 1 carries the L+R (mono) audio
channel. Subcarrier 2, if present (specified as a different frequency than
subcarrier 1), then subcarrier 2 carries cue tones or other audio.

1 discrete_stereo — Indicates that subcarrier 1 carries the left audio
channel, and subcarrier 2 carries the right audio channel.

2 matrix_stereo — Indicates that subcarrier 1 carries the L+R (sum)
vector and subcarrier 2 carries the L-R (difference) vector.

3 Reserved

subcarrier_2_offset — A 10-bit unsigned integer field in the range zero to 1023 that defines
the audio subcarrier offset for the second audio subcarrier (if any). The value is given in
units of 0.01 MHz above 5.0 MHz. A value of one, for example, indicates a subcarrier
offset of 5.01 MHz. If no second subcarrier exists, the value of subcarrier_2_offset IS Set t0
equal subcarrier_1_offset.

subcarrier_1_offset — A 10-bit unsigned integer field in the range zero to 1023 that defines
the audio subcarrier offset for the primary audio subcarrier. The value is given in units of
0.01 MHz above 5.0 MHz.

5.1.7 Message-End Descriptors

The message may include at its end one or more structures of the form tag, length, data.
The number of descriptors present is determined indirectly by processing the section_length
field.®

8 The total capacity of the CDT is 255 frequencies. As more Ku band satellites are launched that
do not re-use existing frequency plans, this CDT may potentially overflow. One solution to a CDT
overflow condition is a mechanism whereby the frequency can be specified directly in the TDT.
This is done using the frequency_spec_descriptor.
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5.2 Network Text Message

The NETWORK TEXT message is carried in the network data stream, and delivers sections of
textual tables applicable system-wide. The NETWORK TEXT message is defined
multilingually. The defined table types include:

e Transponder Name Table (TNT)
e Satellite Text Table (STT)

e Rating Text Table (RTT)

e Rating System Table (RST)

e Currency System Table (CST)

e Source Name Table (SNT)

e Map Name Table (MNT)

Figure 5.7 defines the format of the NETWORK TEXT message. Note that table type

acronyms defined above parenthetically are used in Figure 5.7, as opposed to the actual
integer table type values defined in Table 5.18. This is done to improve readability.
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Bits | Bytes Description
network_text_message() {
table_ID 8 1 uimsbf value 0xC3
Zero 2 2 bslbf
ISO_reserved 2 bslbf
section_length 12 uimsbf
Zero 3 1
protocol_version 5 see section 4.1.6
ISO_639 language_code 24 3 per 1ISO 639 Part 2
transmission_medium 4 1 uimsbf see Table 5.17
table_type 4 uimsbf see Table 5.18
if (table_type==TNT) {
satellite_ID 8 1) uimsbf range 0-255
first_index 8 1) uimsbf range 0-255
number_of TNT_records 8 1) uimsbf
for (i=0; iknumber_of _TNT_records; i++) {
TNT _record() * (@)
TNT_descriptors_count 8 (1)) range 0-255
for (i=0; i<TNT_descriptors_count; i++) {
descriptor() * *)
}
}
}
if (table_type==STT) {
first_index 8 1) uimsbf range 0-255
number_of STT records 8 1) uimsbf
for (i=0; i<number_of _STT_records; i++) {
STT record() * (@)
STT_descriptors_count 8 (1)) uimsbf range 0-255
for (i=0; i<STT_descriptors_count; i++) {
descriptor() * (@)
}
}
}
if (table_type==RTT) {
rating_region 8 1) uimsbf
rating_text_table() * *)
}
if (table_type==RST)
rating_system_table() * *)
if (table_type==CST)
currency_system_table() * *
if (table_type==SNT)
source_name_table() * *)
if (table_type==MNT)
map_name_table() * *
for (i=0; i<N; i++) {
descriptor() * *) optional
}
CRC_32 32 4 rpchof

Figure 5.7. Network text message format
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