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RECOMMENDEDPRAcnCE

FOR LINE 21 DATA SERVICES

PART ONE· INTRODUCTION

1.1. ·INTRODUCTION TO.pAR:rONE

This section describes the scope and purpose of this entire document. ····It includes background
information useful to the reader and important definitions of the various services carried on line 21.

1.2 SCOPE

The purpose of 1his. document is to be a technical g~for those who wish.~ provide encoding
equipment and/or decoding equipment to produce matltrial with encoded data embedded in line 21
of the vertical blanking interval of the NTSC video signal. It is also a usage guide for those who will
produce material using such equipment.

Where recommendations are mllde for seMce ~;<tbey apply to anyone who creates,
transmils, or modifies data, i.e., someone. other than an eq",manufaeturer. For example, a
"caption seNice provide(' coufd be the agencywtlich creates the captions for a program, the network
which carries the capllons on line 21, or the tocat.· afliate which uses its own data encoder to insert
Text Mode or Extended Data Services between the caplons;

The document is divided into sections which concentrate on technical issues and those which deal
with different aspectls of usage.

;~~ f~;

It is recommended thatNgal'dless ofthe function to be performed, the reader should become familiar
at least with aU the intrOdudions.toaectionlof this doc:ument to avoid unintentionally degrading other
services, and then concentl1lle on the sections which are appropriate to the activity being undertaken.

This document repr•••• the beet·advice of the EIec:nnic Industries Association, as compiled by
its TekMIionOata SysflIms Subcommittee, mIIde up of repreeen1lllves from the telftision receiver
manufacturing, and captioning industries. VWhIe there is no legal requirement to abid8 by the advice
herein, it is strongly recommended that this acMce be foRowed by line 21 data service providers and
manufacturers ofeqUpment used to transmit and receive these data services. Failure to follow these .
practices Will r..1 In a degraded·and Inferior seMce and a non-unitorm, unpredictable display of
captions, text, or operation of Extended Data Service features on the consumer's receiver.

1.3 BACKGROUND

The data signal on line 21 canli. ofindlpendent data on field 1 and field 2. Each data channel may
contain specific types of data pac;kets as shown in Table 1.

1
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Field 1 Packets Field 2 Packets

CC1 (Primary Synchronous Caption Service) CC3 (Secondary Synchronous Caption Service)

CC2 (Special Non-synchronous Use Captions) CC4 (Special Non-synchronous Use Captions)

Tr (First Text service) T3 (Third Text service)

T2 (Second Text service) T4 (Fourth Text service)

XDS (Extended Data Services)

Table 1

The Primary Synchronous Caption Service (CC1) is primary language captioning data that must
be in sync with the sound, preferably to a specHtc frame. The Secondary Synchronous Caption
Service (CC3) is an altemate captioning data'channel usually uS8cUor second language captions.

The Special Non-synchronous channel (C~CC4) carries data that is intended to augment
information carried in the program and need not be in sync with the sound. Delays of several
seconds within the program are to be expected and would not affect the integrity of the data.

Due to bandwidth used by xes in field 2, Text Services should use channels T1 and/or T2 (field
1) if possible; T3 and T4 should be used only if T1 and T2 are not sufficient.

In the Interest of efficient bandwktth utilIZatIon, data shall not be duplicated in more than one data
channel or field.

Text and xes h8Veequat priority after captioning. In order to maintain this balance and the
integrity ofleld 2 text..through.downstream encoders, Text providers should consider the
downsttMm line 21 emlironment and restrict Text bandwidth usage as discussed in section
10.7.2.

The xes pack..tn. down into several packet types (Current program Information, Future
Progfllm Information, etc.) and some packet types of multiple fields (program Length, Title, Etc.).
Part 6 describes the packet definitions in detail.

This mixture of several data types requires a guideline for processing to assure the integrity of the
data are maintained through numerous dIstrtbution stages and channels.

This document recommends a default mode of operating and does not preclude overriding detault
settings or the addition of features beyond those mentioned here.

2
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1.3.1. Program Distribution Paths

rtgure 1 describes the po'"diIIrIIUtton pIIIhs for a capIened program. The shaded
boxes indicate 1hat m add d_ to an' ca' n' . al.

Program Distribution Path for Closed·Cap tioned Programming

3
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1.4 CAPTIONS

Captions are prognlm.......... data which may be trwn.".ed using either field of line 21.
CapMns are a villual depiCIon of the SCJUI'Idtractc of a video program, and as such are timed to
correspond to the soundtrack. For this reason, caption data are given abSolute priority over other
data which may be carried on line 21. Caption data may not be delayed in order to il:1sert other
data on line 21, except as may be technically necessary to control the throughput of all data.

Captioning services differ from other line 21 servtces in four important ways. First, they are the
only services which are alMlys program relllted. Second, captioning is the only data service given
regulatory protection. T'hiG, only capIons command precise screen placement and display styte.
Fourth, captions alone are restricted as to size (in terms of the number of rows of text displayed
simultaneously) so as not to obscure too great a portion of the video image.

This document describes the spectftc8tions for creation, transmission, reception, and display of
caption data, plus the relationship of Caplan Mode d8ta to other line 21 data. Of greatest
importance to caption service providers, it inchld.. a comparison of decoders meeting FCC rules
to all decoders designed prior to the drafting of thOM rules, and a timetable for the implementation
of features which are unique to the different generations of decoders.

1.5 TEXT

Text Mode is a data sen1ce, genel'8t1ynot~reIat8d, which may be transmitted using either
field of line 21. Text Mode data are always cIiIp6ayed•• soon as they are received and are
intended to be displayed in a manner which "emfrom the video program used to transmit
the data. Once the disptay window is MId theM· are always scrolled upw8fd through the
display window provided by'"decader. The Text Mode MMee provider has limited control of
the timing and screen placement of the display, except to transmit data in discrete rows and to
affect the placement of characters within their giVen row.

Dllclt_ons of Text Mode in thisdocument are made by explicit reference or by spelling the word
."Text" using an upper-case T. The word "text" wiIh a lower-case t refers to a character or string of
characters transmittecHor display many service mode....

This document descrtbe8,- speciftcations for crHtIon, transmission, reception, and display of
Text Mode data, plus the relationship of that data to other line 21 data.

1.6 EXTENDED DATA SEIMCES

Extended Data Servtces (XDS) mode is a third data service on field 2 intended to suppfy program
related and other information to the viewer.

As an adjunct to program identification, xes provides the transport mechanism to identify
advisories about mature program content, intended to help consumers make appropriate viewing
choices. .

When fully implemented, the xes data can be displayed on a decoder-equipped television to
inform the viewer of such information as current program title, length of show, type of show, time
in show (or time left) and several other pieces of program-related infonnation. This information
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may be particularly valuable during commercials so that the channel-grazing viewer can identify
xes encoded programs without the aid of a guide.

During specially prepared promos. the Impulse Capture function can be used to program decoder­
equipped VCRs automatically.

Future program and weather alert information may also be displayed.

A competitive advantage may be gained via increased consumer interest in XOS services.
Program 10's transmitted during commercials can be used to capture viewers who do not know
what program is scheduled for that channel.

5
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RECOMMENDEDPRAcnCE

FOR UNE 21 DATA SERVICES

PART SIX - EXTENDED DATA SERVICE PACKETS

6.1 INTRODUCnON TO PART SIX

This section defines and identifies kinds of packets to be used for the Ext8nded Data Services of line
21, field 2.

6.1.1 All the seNic8s defined by the packets wItin the contextofthalS8ction are optional. Many
packets can serve as a stand-alone service. While there is nO.req"ement to support any
or all of the modes and features described herein, this standard Is meant to encourage
widespread use of the new services.

The encoder operation for extended. data services is described in section 6.6.

6.12 This specification has been deffberatefy designed to allow as much free market choice as
possible. so each signal supplier can decide the level of implementation he feels best serves
his unique market.

6.1.3 Information provided by one pack~t~~lJld~Otbe add~ into any other packets. This avoids
sending redundant or confticting data. (eg.,A.movie rating should not be inclUded as part of
a program name packet.)

6.2 GENERAL USE

6.2.1 Each packet ean have differ8nt'refresh or repetition rates. General recommendations and
guidelines for packet repetition rates are given in Section 10.7.3 and annex C of this
document······

6.22 'While m8nYPackets are currently defined with fewer than 32 Informational characters,
functions maybe added at a future point 1hat could extend the definition and length of each
packet Such extensions will be added after the existing Informational characters (up to a
mutrn,"" of 32) and can be ignored by products designed prior to definition.

62.3 A receiver'should continue to receive and verify packets that may be longer than initially
defined.

6.2.4 There is no provision (or need) to -erase- or delete data sent previously. Updated or new
information simply replaces or supersedes old information. Changes in certain packets can
clear several packets.

62.5 A packet is first begun by sending a StartlType character pair. This pair would then be
followed by InformatlonalJlnformational character pairs until all the informational characters
i'I the packet have been sent, or until the packet is interrupted by captioning, Text or another
packet.
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6.2.6 To resume sending a previously started packet, the ContinuelType character pair would be
sent. .

6.2.6.1 When resuming a packet, the Type code used with the Continue code must be
identical to the Type code used with the Start code.

6.2.7 To end a packet, the End/Checksum pair is used. There is only one code for end, it is used
to end all packets and therefore always pertains to the currently active packet

6.2.8 If a packet is intenupted before the EndlChecksum pair is sent, the packet must be resumed
by sending the ContinuelType pair.

62.9 'MUle some packets have a variable length, the formatting oftlleXDS packets requires that
there always be an even number of informational characters•..If the contents of the
informalon require an odd number of characters, a standard null character eOOh) should be
added after the last character to achieve an even number.

6.3 EXTENDED DATA PACKET CONTROL CODES

6.3.1 Six classes of packets are defined. Current, Futunt. Channel Information, Miscellaneous,
Public Service and Reserved. In addition, an Und4tfiriect Class has been included.

6.32 Each packet within the class may elCilltindependently.
6.3.3 The following table lists the use of1he..8IIIignec:1 C()ntrol codes:

CONTROL CODE FUNCTION CLASS

01 1t 518ft Current
02.. Continue Current

03" StIIrt Future
.. 04.. Continue Future

..

L OS-;;j.,. 518ft Channel
./< 08.. · Continue Channel

07" St8rt Miscellaneous
08.- ConInue t.tIceltaneous

09" StIIrt Public Service
0A: Continue Public Service

Os.. Start Reserved
oc:: ConInue Reserved

00" Start Undefined
oe:: Continue Undefined

OF.. End ALL

6A CLASS DEFlNmONS:

34
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6.4.1 Th. Current class is used to describe a program currenttv being transmitt.d.

6.4.2 The Future class is uSed to describe a program to be transmitted later.

6.4.3 Th. Chann.llnformation class is used to describe non-program specific information about
the transmitting channel.

6.4.4 Th. Misc.llan.ous class is used to describe other information.

6.4:SThe Pubic Service dass is used to transmit data or messages of a public Servic. nature such
as the Natonal Weather Servic. warnings and mesuges.

6.4.6 Th. Res.rved Class is reserved for future definition.

6.4.7 Th. Und.fined Class is for use in any closed loop system for whatev.r that system wishes.
It will not be defined by this standard now or in the future.

6.4.8 For uch a... there.al be two groups of simIIr packet types. Bit 6is used as an indicator
of these two groupl. When bit 8 of the Tyt»cMslIcter iII~ to 0 the pack.t will only describe
information relating to the chann.1 that C8fIfIIIIlthelignal. This is known as an In-Band
padcet. VVhen bit 6 of the Type character is set1Dr1~1he pack.t wife only contain information
for anoth.r chann.1. This is known as an Out"'Ofo.Band'packet.

6.5 TYPE OEFINmONS:

6.5.1 Current Class

01h Program~on Num~r

(Sche<ided Start:....nn.). "..pecket contains four characters that define the
progr.,rLstarttime'~,nd'" relative to Coordinated Universal Tune (U.T.C.). This
is Non-ASCll;(;fata so bit tIS is always set to on.. Th. format of the characters is as
follows: .'

<;, ,; .;;;:

·~.r b. b. b" b. b.. b1 bn

MInute 1 m5 rn4 m3 m2 m1 mO
;.

I. Hour 1 0 M h3 h2 h1 hO

Oat. 1 L d4 d3 d2 d1 dO

Month 1 Z T m3 m2 m1 mO
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The minute teId has a V8id range of 0 to 59, the hour field from 0 to 23, the date
field from 1 to 31, the month field from 1 to 12. The"T" bit is used to indicate a
pragrwn hit is rauIlneIy.. def8yed (for mountain and pacific time zones). The 0,
L, & Z bits are ignored by the decoder when processing this packet. (The same
format utilizes these bits for time setIng.) The T bit is used to determine if an offset
is necessary because of local station tlIpe delays. A separate packet of the Channel
Information Class will indicate the amount of tape delay used for a given time zone.
When all charac18rs ofthis packet contain all Ones, it indicates the end of the current
program.

A change in received Current CIMs Program IdentIIc8tion Number is interpreted by
xes r8c:::eMtrs as the start of a new current program. All previously received current
program information will normally be discarded in this case.

02h length I Time-in-Show

This packet is composed of 2, 4 or 6 non-ASCU informationalcharacters. It is used
to indicllte 1M schedu6ed length of the"program as well as the,"apsed time for the
program. The first two inforrn.naI:....ctIrs are used toindlcllte the programs
length in hours and minutes. The.-:Gnd twoilformational characters show the
current time elapsed by the program in.hours and minutes. The final two
informational characters extend the elapsecftime count with seconds.

The informational charactiersara encoded as described in the following table:

Cha...de,

Length~(m) m5 I'M m3 m2 m1 mO
l.e - h h5 h4 h3 h2 h1 hO

m5 m4 m3 m2 m1 mO
h5 h4 h3 h2 h1 hO

s5 54 s3 52 s1 sO
0 0 0 0 0 0

The "*''*second ftelds have a V8lid range of 0 to 59. and the hour fields from 0 to
83. The8bdh character is a standard nUll.

03h prOgram Name (TItle)
¢

This packet contains a 'I8riable number, 2 to 32, of Informational characters that
deftne the program title. Each~ is an ASCII character in the range of 20h
to 7Fh. The variable size of this packet allows for etllcient transmission of utles of
any length. A change in received Current Class Program name is interpreted by
xes receNers as the start of a new current program. All previously received current
program information will normally be discarded in this case.
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Q.4h Program Type

This pacttet contains a Y8I'i8I:IIe number, 2 to 32, of informational characters that
deIne~ describing the type or eategOt'Y of program. These characters are
ASCII symbols that have been coded to keywords as shown in the following table:

HEX DESCRIPTlVE HEX DESCRIPTIVE HEX DESCRIPTIVE
Code KEYWORD Code KEYWORD Code KEYWORD

. 20 Educeton 40 Fam.y 60 Music
21 Entertainment 41 Farm 61 Mystery
22 Movie 42 Fashion 62 National
23 News 43 .FICtion 63 Nature
24 Religious 44 Food 64 Police
25 Sports 45 Football 65 Politics
26 OTHER 46 Foreign 66 Premiere
27 Action 47 Fund Raiser 67 Prerecorded
28 Advertisement 48 GameJQuiZ 68 Product
29 Animated 49 Garden 69 Professional
2A Anthology 4A Golf 6A Public
28 Automobile 48 GcMtmment 68 Racing
2C Awards 4C Heeith 6C Reading
20 8aseball 40 )t;IlOh School 60 Repair
2E Basketball 4E HiItDry 6E Repeat
2F Bulletin 4F HObby SF Review
30 8U1in885 50 Hockey 70 Romance
31 Claaical 51 Home 71 Science
32 College 52 Honor 72 Series
33 Combat 53' Infarmetion 73 service
34 Comedy 54 InItUction 74 Shopping
35 Commentary 55 .. Il'itemational 75 Soap Opera
36 Concert 56 Interview 76 Special
37 Consumer 57 Language n Suspense
3S" .Contempotary, 58 Legal 78 Talk
39 'Crime 59 Live 79 Technical
3A Dance 5A Loaf 7A Tennis
38 Documentary 5B MaIJ 7B Travel
3C Drama 5C Mecfical 7C Variety
3D ElementBry 50 Meeting 70 Video
3E Erotica 5E MIIIIIry 7E Weather
3F Exercise 5F MIniseries 7F Western

The seMce provider or proglWTl producer should specify all keywords which apply
to the program and should order them according to his opinion of their importance.
A lingle ASCI charadIr cade ill used to repreMnt each entire keyword. This allows
muttiple keywords to be tranemlhd very etltcientfy.

The lilt of keywords is braun down Into two groups. The first group consists of the
codes 20h to 26h and is called the "BASIC- group. The second group contains the
codes 27h to 7Fh and is called the -DETAIL" group.
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The Basic group is used to detne the program at the highest level. All programs that
use this packet must specify on. or more of these codes to define the general
c••gcwy ofthe progrwn. Programs which may fit more than one Basic category are
free to speclfy several of these k.,words. The keyword "OTHER" is used when the
program do.sn't r.ally fit into the other Billie categories. These keywords must
always be specified before any of the keywords from the Detail group.

The Detail group is used to add more specific information if appropriate. These
keywords are all optional and must follow the Basic keywords. Programs that may
fit more than one DeaHl are free to specify several of these keywords. Only
keywords which actuafly appty should be specified. ,,/fithe program can not be
accu'*'Y described with any of these keywords, then none of th.m should be sent.
In this case, the keywords from the Basic group are all that are needed.

OSh Program Rating

This packet includes two characters that··contain information about the program's
MPAA rating and m8ture-content acMsories. The characters are non-ASCII, so be
must always be set high (b8a1). The following chart indicates the contents of the
characters:

bot bl b2 b1 bO

ao r2 r1 rO

YO 11 sO m1 mO

38

The bitaOisUSflClto indicate'.ther or not the content advilory character is used
or applies to the program. A vOle of "1" indicates that the advi80ry character does
apply and a value 9' "O,,/indlcates that the content advisory character does not
apply.' .

"'_;;"",.-:~

ThretJ.tlits rO -r2<are.used to encode the motion picture rating if used.

r2 r1 rO RIdIng
0 0 0 NlA
0 0 1 "G"
0 1 0 "PG"
0 1 1 "PG-13"
1 0 0 "R"
1 0 1 "NC-17"
1 1 0 "X"
1 1 1 Not Rated

A dididion is made between NlA Met Not R8*t. When all zeros are specified
(NJA) it IT1ftfIS that motion pidunt ratings ant not appIicabfe to this program, (e.g.,
made for TV movies). When all ones are used (Not Rated) it indicates a motion
picture that did not receive a rating for a variety of possible reasons.
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Bits b5 - bO in the second character are used to indicate a program's mature-content
ac:MIories. This cIw'IIc*r provides for three categories of mature content. each with
four levefs. The degree of content increases as the advisoYy level number increases
in any given category. Bits v1 - va are used to convey information about any violent
content in the progJ1Im,s1 - sO are used to provide information regarding any sexual
content in the program, and the bits m1 - mO are used to provide information about
any mature content in the program.

<Y1 vO "Alll¥isory '-51 ··sO .. "'Advisory ·m1· 'mO Advisory
level level level

0 0 No violent 0 0 No sexual 0 0 No mature
content content content

0 1 V1 0 1 S1 0 1 M1

1 0 V2 1 0 S2 1 0 M2
1 1 V3 1 1 S3 1 1 M3

All prognam content analyllis is the turtdf'D?:,ofpart18s involved in program production
or distribution. No precise criteria for e8lItbIIhing content ratings or advisories are
given or implied in this section. The characters are provided for the convenience of
consumers in the implem~. of • parental~ control system.

:'1:;:>:,:',
(,hY":;;'

The data within this packet st.drUIict':be"Cti8red or updated upon a change of the
information contained in the,Cwrent CIIIss Program Identification Number and/or
Program Namepackeis.

06h Audio Services

This packet contains>1Wo characters that define the contents of the main and second audio
programs. This is non.-ASCII data so be is always set high (be=1). The format is as follows:

..5!!IBr be bl tal b3 b2 b1 bO

Main,?/'; 1 L2 L1 LO T2 T1 TO
' ..;.

. SAP- 1 L.2 L1 LO 12 T1 TO

E8ch of.... two cIwadIra c:om.ins two fields: language and type. The language
fields of both characters are encoded using the same format:

U L1 LO Language
0 0 0 Unknown
0 0 1 Erlglish
0 1 0 Spanish
0 1 1 French
1 0 0 German
1 0 1 Italian
1 1 0 Other
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1 1 1 None

The type fields of each character are encoded using the following different formats:

Main Audio Progrllm second Audio Program

~ T1 TO 1m! ~ T1 TO I:a!!
0 0 0 Unknown 0 0 0 Unknown
0 0 1 Mono 0 0 1 Mono
0 1 0 SImulated Stereo 0 1 0 Video DesCriptions
0 1 1 True Stereo 0 1 1 "Non-progrllm Audio
1 0 0 Stereo Surround 1 0 0 Speciel Effects
1 0 1 Datil Service 1 0 1 Data Service
1 1 0 Other 1 1 0 Other
1 1 1 None 1 1 1 None

07h Caption Services

This packet contains a variable number, 2 to·8 characters that define the available
forma of caption encoded data. One character is needed to specify each available
service. This is non-ASCII data so bit •• always set. Each of the characters
follows tt1e same format .

Cbaracter be ... ··W b3 b2 b1 bO

ServtoeCode 1 L2.' Lf' La iF C T

The language bits are encoded Using the same format as for the audio services
packet.

F
o
a
o
o
1
1
1
1

a
a
1·
1
a
a
1
1

a
-1
o
1
a
1
o
1

Caption Service . ,..
field one, channel C1, captioning
field one, ch8nnet C1, Text
field one, channel C2, captioning
field one, channel C2, Text
field two, channel C1, captioning
field two, channel C1. Text
field two, ,chllnnel C2, captioning
field two, channel C2, Text
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09h Aspect Ratio Information

This packet is used to describe programs with various aspect ratios. Two or four
non-ASCII informational characters are used in tt1e following manner:

t SURser Ih. hi M b3 hi hi hQ I
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