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INTRODUCTION

1. By this action. we amend Part 15 of our rules to adopt technical standards for the display of
closed captions on digital television (DTV) receivers. The Television Decoder Circuitry Act of 1990
("TDCA") requires generally that television receivers contain circuitry to decode and display closed
captioning.: The introduction of digital television requires the Commission to update its rules to fulfill its
continuing. oblig.ations under the TDCA to ensure that closed captioning service continues to be available
to consumers. We also clarify the compliance date for including closed captions in digital programming.

BACKGROUND

! Closed captioning is an assistivc technology designed to provide access to television for
persons with hearing disabilities. Through captioning, the audio portion of the programming is displayed
as text superimposed over the video. Closed captioning information is encoded and transmitted within
the television signal. The closed captioning kxt is not ordinarily visible. In order to view closed
captioning. viewers must use either a set-top decoder or a television receiver with integrated decoder
c ifCU itrv .

.., The TDCA requires that "apparatus designed to receive television pictures broadcast
simultaneously with sound be equipped with built-in decoder circuitry designed to display closed­

captioned television transmissions when such apparatus is manufactured in the United States or imported
for use in the United States. and its television picture screen is 13 inches or greater in size."2 The TDCA

Plib L. No. 101-"+31. 10..+StaL 960 (1990) (codifiL'd at 47 USc. ~§303(u).330(b»).

: Communications Act of 193"+. as amended."+7 USc. § 303(u).
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further states that "[aJs new technology is developed. the Commission shall take such action as the
Commission determines appropriate to ensure that closed-captioning service continues to be available to
con"umers.··; The Commission adopted rules to implement the provisions of the TOeA in 1991. The
rule". in Section 15.119. provide standards for the display of closed captioned text on analog television
receivers. the only receivers in use at that time."' The introduction of digital broadcasting no\\ requires
the Commission to update its rules to fulfill its continuing obligations under the TOCA.

4. The Commission's OTV proceeding incorporated an industry approved transmiSSIOn
standard for OTV broadcasts into its rules.' The standard included a data stream reserved for closed
captioning information. however. specific instructions for implementing closed captioning services for
digital television \vere not included. The Electronics Industries Alliance (EIA)b has since adopted a
standard. EIA-708, which provides guidelines for encoder and decoder manufacturers as well as caption
providers to implement closed captioning services with digital television technology.? In the Notice of
Proposed Rulemaking ('\iPRM) in this proceeding the Commission proposed to adopt a minimum set of
technical standards for closed caption decoder circuitry for digital television receivers in accordance with
Section 9 of EIA-708 and to require the inclusion of such decoder circuitry in digital television
rece I\ers.'

5. In response to the NPRiVL sixteen parties filed comments. Thirty-four party filed reply
comments. Commenters included advocacy groups. manufacturers of consumer electronic equipment.
trade organ izations representing broadcast and cable interests. private citizens. and caption service
pro\ iders. A list of commenting parties is included as Appendix A.

; 47 USc. .~ 330(b)

, .'>ee 4'7 C.F R ~ 15119.

See Fourth Report and Order in MYI Docket 87-268. FCC 96-493. 62 Fed. Reg. 14006 (1997). In that
proceeding. the Commission incorporated into its ru Ies ATSC Doc. A' 53 ("A TSC Digital Te levision Standard, 16
Sep 9::'''), with modifications. Sec ulso 47 C.F.R. § 73.682(d).

'The Electronics Industries Alliance is a trade organization representing the U.S. high technology community.
Among other tasks. EIA develops performance standards for consumer electronics equipment. In the past we have
relied upon EIA standards and recommendations for developing regulations covering television receivers. See. for
example. Amendment of Part 15 of the Commission's Rules to Implement the Provisions of the Television
Decoder Circuitry Act of 1990. General Docket 91-1. Report and Order, 6 FCC Rcd. 22419 (1991),56 FR 27200
(1991 ).

The NPRlvl referred to "EIA-70S-A", which was the current version of the standard at the time. EIA-708-A has
been superceded by EIA-708-B. which incorporates minor changes. Commenters unanimously request that we
substitute E1A-708-B as the relevant standard. For ease of understanding, all references in this document will be to
the generic term EIA-70S.

, In the \1atter of Closed Captioning Requirements for Digital Television Receivers. Notice of Proposed
Rulc:mking. ET Docket !'-io. 99-254. FCC 99-180. 64 Fed. Reg. 41897 (1999).
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SlTl\1:VIARY OF REQUIREMENTS

Based on the comments received, in this Order \ve the following requirements:

Decoder Operation

FCC 00-259

The Order adopts the requirement of Section 9 of EIA- 708, with the following modifications:

•

•

•

•

•

•

•

•

Decoders must support the standard, large, and small caption sizes and must allow the caption
provider to choose a size and allow the viewer to choose an alternative size.

Decoders must support the eight fonts listed in EIA-708.9 Caption providers may specify I of these 8
font styles to be used to write caption text. Decoders must include the ability for consumers to
choose among the eight fonts. The decoder must display the font chosen by the caption provider
unless the viewer chooses a different font.

Decoders must implement the same 8 character background colors as those that Section 9 requires be
implemented for character foreground (white, black, red, green, blue, yellow, magenta and cyan).

Decoders must implement options for altering the appearance of caption character edges.

Decoders must display the color chosen by the caption provider. and must allow viewers to override
the foreground and/or background color chosen by the caption provider and select alternate colors.

Decoders must be capable of decoding and processing data for the six standard services, but
information from only one service need be displayed at a given time.

Decoders must include an option that permits a vie\ver to choose a setting that will display captions
as intended by the caption provider (a default). Decoders must also include an option that allows a
viewer's chosen settings to remain until the viewer chooses to alter these settings, including during
periods when the television is turned off.

Cable providers and other multichannel video programming distributors must transmit captions in a
format that \\ ill be understandable to this decoder circuitry in digital cable television sets when
transmitting programming to digital television devices.

Covered Devices

• All digital television receivers with picture screens in the 4:3 aspect ratio measuring at least 13
inches diagonally, digital television receivers with picture screens in the 16:9 aspect ratio measuring
7,8 inches or larger vertically (this size corresponds to the vertical height of an analog receiver with a
13 inch diagonal), and all DTY tuners, shipped in interstate commerce or manufactured in the United
States must comply with the minimum decoder requirements we are adopting here.

9 The eight font styles are defined as follows: default (undefined), monospaced with serifs (similar to Courier),
proportionally spaced with serifs (similar to Times New Roman). monospaced without serifs (similar to Helvetica
\-1onospaced), proportionally spaced without serifs (Similar to Arial and Swiss), casual font type (similar to Dam
and Impress), cursive font type I similar to Coronet and :'vlarigold), and small capitals (similar to Engravers
Gothic) In parentheses following each font style is a reference to one or more fonts which are similar to the style.
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The rules apply to DTV tuners whether or not they are marketed with display screens .
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• Convel1er boxes used to displa;. digital programming on analog receivers must deliver the encoded
"analog" caption information to the attached analog receiver.

Compliance Dates

• Manufacturers must begin to include DTY closed caption functionality III DTY devices 1I1

accordance with the rules adopted in the Order by July I. 2002.

• As provided for in the Commission's rules establishing requirements for the closed captioning of
\/ ideo programming adopted in a 1997 Order. programming prepared or formatted for display on
digital television receivers before the date that digital television decoders are required to be included
in digital television devices is considered "pre-rule" programming. As stated above. this order
establishes that date as July I. 2002. Therefore. programm ing prepared or formatted for display on
digital television after that date will be considered new programming. The existing rules require an
increasing amount of captioned new programming over an eight-year transition period with 100% of
all new nonexempt programming required to be captioned by January 1,2006.

DISCUSSION

I. Minimum Decoder Requirements

A. General

6. As noted above. EIA-70S is an industry standard addressing closed captioning for digital
television. It includes a description of the transport method for digital television closed captioning
(DTVCC) data in the DTY signal; a description of DTY specific data packets and structures: a
specification of how DTVCC information is to be processed: and, in Section 9, a set of recommended
practices for DTV closed captioning decoder manufacturers. Section 9 of EIA-70S contains the
inJustr: 's min im um recom mendations regarding the functions that a DTY closed caption decoder should
be capable of performing. ie The other sections of EIA-708 explain how to support implementation of
these minimum guidelines and how to implement optional additional capabilities. For example, Section
9 recommends that decoders support one font style, but the standard describes how a greater number of
fonh may be supported.

7. The TDCA mandates that the Commission require televisions to have built-in decoder
circuitry designed to display closed captioned television transmissions. It also instructs the Commission
to provide performance and display' standards for such decoder circuitry,ii In the NPRM, the
Commission proposed to require that closed caption decoders for digital television function pursuant to
Section 9 of EIA-708 and proposed to transcribe these requirements into Part 15 of our rules, The
Comrn ission sought comment on this proposal and on \vhether there are more caption features contained
in E1A- 708 that should be required. beyond those recommended in Section 9. The Comm ission noted
that ElA-708 supports user options which enable caption display to be customized for a particular
viewer, enabling that viewer to change the size and appearance of captions to suit his or her needs. The

Ie' EIA-708, Section 9. "DTVCC Decoder Manufacturer Recommendations,"

i ,''';ec. 47 USc. ~ 330(b),
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Commission noted that the standard may permit v'iewers to change various attributes of caption text such
as its tonto spacing. color. or screen positions and enables the distribution of caption text for a particular
program at different reading levels or in alternate languages simultaneously (multiple caption services).
The Commission noted that EIA- 708 provides substantial benefits for consumers and substantial
improv'ements over current captioning standards. 12

8. Commenters representing the interests of persons with hearing disabilities ovemhelmingly
support the adoption of more than the minimum requirements of Section 9 of EIA-708. 1] They argue that
only by requiring that decoders implement more than what is contained in Section 9 can the Commission
achieve its goal of providing viewers with the customization. benefits and improvements that are
available with digital closed captioning. These commenters recommend adoption of the entire EIA- 708
standard, emphasizing the need to have more choice and control with respect to font, color, size, and
location. and to have multiple streams of captions. I' They argue that closed captions will remain
inaccessible to many viewers with hearing disabilities if these features and capabilities are not included
in closed caption decoders. They contend that Section 9 is a least common denominator approach which
does not provide adequate closed captioning in the digital environment and which would not represent
any significant improvement over the analog status quo. IS

9. Television manufacturers contend that the Commission should mandate only what is in
Secti,ll1 9. arguing that this provides manufacturers with sufficient guidance for the successful
implementation of closed captioning in digital television receivers and that manufacturers should
implement additional features at their discretion. They assert that adopting more than Section 9 would be
costly: would prevent market differentiation: would delay introduction of closed caption capable diF:ta[
televisions: and \vould be beyond the Commission's statutory authority.16

10. As noted previously, the TDC A requires that the Commission ensure that closed captioning
continues to be available as new technology is developed. In enacting the TDCA. Congress stated that
"w the fullest extent made possible by technology:' persons who are deaf and hard of hearing "should
have equal access to the television medium. "17 Digital technology provides the ability to effectivel)
reach I larger portion of the deaf and hard of hearing population. And to fulfill the objectives Congress
stated 111 the TDCA. The capability to alter fonts. sizes. colors. backgrounds and more, can enable a
greater number of persons who are deaf and hard of hearing to take advantage of closed captioning than
can at present. As one commenter points out. "the current analog captioning system seriously under
serves the deaf-low vision population and senior citizens in our country, with its one-size fits all
approach to caption requirements. This proceeding provides the FCC with a valuable opportunity to
ensure consumers who need captions with color contrast. larger character sizes, and fonts suitable to their

I: l\JPR\1 at para 6.

I) Sec. e.g. ALOA Comments, NAOCAN Comments at 4-7: SHHH Comments; TO! Comments: MATP
Comments: TCOHH Comments; WGBH Comments at 4-5; Joan Cassidy Comments: Nancy Creighton
Comments: NVU Comments: Cynthia Clark Comments; Charles Estes Comments: Lawrence J. Brick Comments;
PPDHHC Comments: ASOC Reply Comments: COR Reply Comments at 3-6: NCOO Reply Comments.

I'See. eg, TOI Comments at 4.

I" Thomson Comments at 6-8: Toshiba Comment at I: CEA Comments at 5.

Ie TOCA Sec. 2( I).
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vision impairments are finally afforded access to useful and effective captioning."'8
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II. Congress also noted in the TDCA that closed captions will benefit "older Americans who
have some loss of hearing."'; Digital captioning not only vvill benefit those older Americans who have
some loss of hearing. but also those older Americans with hearing disabilities who also have a visual
disabIlltJ . The ability to alter colors. fonts. and sizes offered by digital closed captioning can benefit a
person with both a hearing disability and a visual disability in a way not possible with the current analog
captions.

12. Congress also stated that closed captioned television can assist both hearing and non-hearing
children "with reading and other learning skills. and improve literacy skills among adults.'·cu Altering
closed captioning size can enable younger chIldren to read the closed captions. Also. by providing an
additional closed caption service which offers closed captions appropriate to the reading level of
children. young children who are deaf or hard of hearing who may not be able to read verbatim captions
are able to watch and understand the program.

13. These benefits of digital captioning technology will accrue only if the closed caption
decoders have the capability to decode and display the features providing such benefits. Only by
requiring decoders to respond to these various features can we ensure that closed captioning will be
accessible for the greatest number of persons who are deaf and hard of hearing, and thereby achieve
Congress' vision that to the fullest extent made possible by technology, people who are deaf or hard of
hearing have equal access to the television medium. Accordingly. and for the reasons discussed below.
we require that closed caption decoders for digital television must include certain additional capabilities
provided for in [IA-708 in addition to those specified in Section 9. We do not however. as requested by
sorne comment..:rs. require implementation of the entire EIA-708 standard.

14. l\lanufacturers provide a number of reasons why we should not require anything beyond
\vhat i~ in Section 9. 21 Thomson argues that any mandate beyond the core requirements in Section 9
would impose substantial additional costs on manufacturers, although Thomson does not provide any
specltic cost information nor do they refer to what specific modifications would increase the cost. cc By
requiring that all decoders support the modifications described below. we expect the costs of including
closed captIon decoder functionality in digital receivers to decline rapidly as the receivers are mass
produced. According to Toshiba. in the long run. the per unit mass production cost will be less than a
couple of dollars per DTV. -' In passing the TDCA. Congress stated that technology was then available
to be built into new television sets during manufacture at a nominal cost.c~ We believe that this is also the
case Cor digital televisions today. We agree with \VGBH that the requirements will not significantly
impaLt costs te' consumers for DTV devices.> \\'e believe that the cost of including closed captioning

,S Holrl1es Rep!y Comments at 5.

!' TDC A Sec 2l'tL

CO TOCA Sec. 2(5).

ci See, e g. CEA Comments at 4-5:

22 Thomson Comments at 7. 13.

:; Toshiba comments at 3.

:" TOeA Sec. 2(81.

:' \VGBH Comments at 9.
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capability. compared to the overall costs of manufacturing DTV receivers. is relatively smalL as was the
case \\ Ith analog caption decoders.

15. Toshiba argues that adoption of EIA- 708 in full would delay the introduction of basic digital
closed captioning because of the finite amount of engineering resources each manufacturer has and that
each additional feature introduces combinations of complexities that must be developed and tested. 2b

HO\\ever. \\e are not requiring implementation of all of EIA-708. but rather additional capabilities of a
fe\" core features, as described below. As noted below. this Order extends the compliance date beyond
what \\as proposed in the NPRM to pro\ide sufficient time for a thorough product design and testing
period.

16. Toshiba and Thomson also argue that requiring all of EIA-708 would prevent market
differentiation of DTV receivers based on closed captioning capabilities.:7 We note that although
manu facturers could have included captioning capabil ities beyond what is required in analog television
sets and marketed their sets based on the closed caption capabilities, very few have done so. Commenters
have not shown that this would be different for digital television. Therefore, we find it necessary, in
order to comply with the statutory intention to provide equal access to television for persons who are
deaf and hard of hearing. to require that decoders contain the additional capabilities requested by
commenters. I f we did no~ include these additional requirements. we could not be certain that decoders
\\ould provide viewers who are deaf or hard of hearing \\ ith the capability to make use of the features
necessary for them to have access to the captions. If there were not a significant majority of decoders
with these capabilities. there would be insufficient incentive for caption providers to create captions that
tal--.e advantage of certain features. 28 As a result. certain vievvers would be left without accessible video
programming. Finally. we are not requiring all of EIA-708. therefore manufacturers will have discretion
to lIlclude features beyond those required by our rules in order to achieve market differentiation.

17. Finally. some commenters argue that the Commission does not have authority to require that
decoders function aa) differently from the recommendations contained in Section 9. 29 We disagree. The
TDCA disclls~es making television accessible to persons who are deaf and hard of hearing "to the fullest
extent made possible by technology." 0 As we noted, there are many types of people with hearing
dIsabilities. and digital technology makes it possible to make television programming accessible to more
persons with hearing disabilities if decoders are capable of decoding a greater range of colors. fonts.
sizes. and services. By mentioning technology. Congress recognized that technological advances could
bring equal access to a greater number of viewers. The TDCA specifically states that the rules the
Commission prescribes under 303(u) "shall provide performance and display standards for such built-in
decoder circuitry."'l Further. as television viewers will be taking advantage of digital technology.

'" Toslliba Comments at I.

:- Thomson Comments at 4-5. Toshiba Comments at I.

c' WGBH Comments at 4.

c" For nample, CEA states that TOCA nor the legislative history requires that OTV receivers provide "enhanced"
closed captioning features. CEA Reply Comments at 4. See also HBO Reply Comments at 6-7. HBO states that
the COl' :nission would be exceeding its statutory mandate if it adopted requirements beyond those minimallv
necessary to ensure accessibility. i.e .. beyond Section 9 of EIA-708. .

i" ToeA Sec. I.

;1 47 USc. Sec. 330(b).
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\\ hether for better picture qualIty or additional Services. viewers \\ ith hearing disabilities should also
recei\ e the.- benefit:'>. including the \\ ide range of color. font. size and other options for closed captioning.
that digital technology allo\\ s. We als0 note that the TDCA was intended to make a closed captioning
decoder an integral feature of virtually every television receiver. no different from its video and audio
functions. We believe that by adopting the requirements set forth in this Order we \vill accomplish this
goal in the digital environment as we have done for analog television.

18. Therefore. as discussed below. we adopt the requirements of Section 9, as well as additional
related requirements designed to respond 10 the concerns raised by com mentel's and to afford all
consumers equal access to video programming. These additional requirements were specifically
requested by com mentel's. Those parties that do not support adoption of requirements beyond those
enumerated in Section 9 did not address the specific modifications suggested by other commenters, but
instead expressed their general opposition to our requiring anything beyond Section 9.

19. In the NPRM. we sought comment on whether it is necessary to incorporate into our rules by
reference the entire EIA-708 standard. regardless of whether we require decoders to function pursuant to
only Section 9 or additional provisions. 32 Numerous commenters request that we incorporate all of EIA­
708 into our rules. They note that Section 9 was not written to stand alone. that the other sections
contain information and nomenclature that is unique to digital television. that compliance will be
faci Iitated. as \\ iII implementation of optional features. 33 The other sections of EIA- 708 provide
instructions on how to implement various decoder features. We believe that referencing the remaining
pal1s into our rules will provide helpful guidance to DTV manufacturers. For informational purposes.
therefore. we are incorporating by reference the entire EIA-708 standard into our rules. \Ve also
authorize the Chief. Office of Engineering and Technology. to replace the reference to EIA-708 with the
rderence to subsequent revisions of the standard as long as no changes are made that would necessitate a
further rulemaking before adoption.

B. Specific Modifications to Section 9

20. Caption size. Section 9.13 recommends that decoders support the standard caption pen size
and says that implementation of large and small are optional. Com mentel's representing persons who are
deaf and hard of hearing argue that we must require that decoders support standard. small. and large size
captions and that the Commission's rules should allO\" viewers to change the size of their captions.;4
They argue that the ability to change the size of the captions is crucial to users of captioning who possess
different degrees of visual acuity." For example. they argue that standard size captions "unnecessarily
exclude" individuals with 10\" vision. including many senior citizens." Some disabilities affect the
central retina and impair the ability to see small print and to make eye movements that are crucial to

;: NPRM at para 8.

;) See. e.g .. NADCAN Comments at 7: VITAC Comments at 4; WGBH Comments at 6-7.

'4 See, e.g., Stephanie Buell Comments. Patricia Oobosh Comments. Charles C. Estes Comments. Consumers
liken the ability to control caption size to the ability to control the audio volume.

"~/\OCAN Comments at 4; TO! Comments at 4; NVU Comments: WGBH Comments at 5.

" See. eg.. TCDHH Comments.
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reading." One caption provider states that adding consumer control over caption size "would represent a
major leap forward in the usability of the service without presenting insurmountable technological
challenges to manufacturers" and that the "windowing" environment of ElA-708 was designed to allow
caption prov iders to create a targeted safe area for caption display while allowing consumers to grow or
shrink captions within that window.'8 We are persuaded by commenters that in order to make closed
captions accessible to the greatest number of viewers with hearing disabilities, we must require that
decoders support standard. small. and large caption pen size and support the ability of the viewer to
choose size. We encourage decoder manufacturers to support word wrap39 in their products. We are not
requiring vvord wrap because of the additional processing resources that could be required beyond what
may be contained in early DTV receivers. However, we encourage manufacturers to work towards
developing cost effective methods of executing word wrap functions while preserving the integrity of the
caption providers' work.

21. Fonts. Section 9.14 states that although a caption provider may specify anyone of eight
different font styles to be used to write caption text decoders need only implement a single font for
caption text display. Section 8.5.3 lists the 8 recommended font styles and states that their
implementation is optional. As a result, if only the Section 9 recommendations were implemented, then
regardless of the font chosen by the caption provider, the viewer would see closed captions only in the
one felllt the decoder supports. Commenters representing persons with hearing disabilities argue that this
is insufficient because some viewers who are deaf and hard of hearing have visual disabilities,-IO such as
\(m vision, and so may be unable to read certain fonts.-I ' These commenters argue that viewers should
have the ability to choose from among the eight fonts:' WGBH notes that better and sharper fonts,
selectable by the user. vvill take advantage of the inherent sophistication of the DTV system and help
assure that the closed caption features are as advanced as the aud io and video themselves:'

,-, As noted earlier, Congress stated that "to the fulkst extent made possible by technology:'
persons who are deaf and hard of hearing "should have equal access to the television medium."-I-I The

;7 Sec \lakll1g Text Legible. Designing for PeoDle with Partial Sight, by Aries Arditi. PhD. Lighthouse
International (Making Text Legible) or \\\V\\ Ii~hthouse.or". Lighthouse International is a leading resource on
vision impairments and vision rehabilitation.

3S WGBH Comments at 5.

;" Word wrap refers to an automatic display refonnatting which ensures that lines of text will be displayed
uniforml) in rhe caption window. Ordinarily. a receiver will render a carriage return as a line break. However, if
the caption text display Size is altered by rhe viewer. and if its window rows and/or columns are unlocked. the
carriage return may need to be ignored so that the rows of text may become longer or shorter to fit within the
caption wmdow.

"' NADCAJ\ Comments at 5; COR Reply at 4.

"I For example. NADCAN states that the ability to select fonts is of particular benefit to deaf or hard of hearing
viewers who have low vision. NADCAN Comments at 5.

-I, According to Lighthouse InternationaL complicated, decorative or cursive fonts should be avoided. It further
states that standard serif or sans-serif fonts. with familiar. easily recognizable characters are best and that there is
some evidence that sans-serif fonts are more legible when character size is small relative to the reader's visual
acuitv.

~, \VCiBH Comments at 5.

4~ TDeA Sec 2( I).
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standard is written to support implementation of additional font styles in decoders. and we agree with
commenters that a choice of fonts will increase accessibility for persons \\lith hearing disabilities. We
find therefore that the minimum decoder requirements must include the ability to display all of the eight
fonts in EIA-708: that the decoder should display the font chosen by the caption provider: and that
viewers should be able to override the caption provider's choice of font and select an alternate font from
among the remaining seven.

23. Color and Opacity. Section 9.20 recommends that decoders support the following 8 colors:
white. black. red. green. blue. yellow, magenta. and cyan. Opacity values permitted by EIA- 708 include
transparent (i.e .. showing underlying video). translucent (i.e. sho\'.ing a filtered level of underlying
video\. solid. and flashing. Section 9 states that decoders must implement the 8 colors specified above
for character foreground (i .e .. the caption text). However. Section 9 states that decoders need only
implement solid black character backgrounds.;' Section 9 also recommends solid and flashing character
foreground opacity attributes. but does not include an opacity recommendation for character background.
Finally. Section 9 recommends that decoders do not need to implement separate character edge color,
opacity. or type attribute control. This means there is no separately controlled edge surrounding the body
of characters.

24. Commenters request that more color options be provided permitting users to choose from a
variety of colors so that viev,!ers can create contrasts against various backgrounds:6 They state that
Section 9 would not provide sufficient accessibility for people who are deaf and hard of hearing because
of tim limitation'; noting, for example. that individuals with low vision differ in their ability to see and
use colors. and that a color that is readily seen by one person may present limitations to another:s A
number of sources addressing color visibility support this point:" For example, one source states that
color perception changes depending upon background and adjacent colors.'o In addition, as a caption

" Each caption character is surrounded by a small rectangular box whose color and opacity values may be
specifieJ separately from the character foreground values.

,,, Sec. (' g.. Comments ofTCDHH: Pamela Y. Holmes: and NYU. ALDA requests that the FCC require a palette
of 16 colors to choose from for text color and background color. ALDA Comments at 2. MATP notes that the
mOST basic graphic resolution of computers in use today provides a 16 color palette. MATP Comments at 3. See
NADCAN Comments at 4-5.

" Itl

~'TCDHH Comments.

1° According to Lighthouse International. "[p]artial sight. aging and congenital color deficits all produce changes
in perception that reduce the visual effectiveness of certain color combinations. Two colors that contrast sharply
to someone with normal vision may be far less distinguishable to someone with a visual disorder." See Effective
Color Contrast. Designing for People with Partial SIght and Color Deficiencies. by Aries Arditi, PhD, Lighthouse
International or www.lighthouse.org. According to www.designmatrix.com. "using colors that are confused by
the eyes of colorblind (color-deficient or dyschromatopic) people will exclude a significant percentage of the
population __ .. [O]ne color-deficient person reports that an orange object may look orange in a beige field, but

actuall: appear green in a red field!" http://www.designmatrix.com/pJ!cyberpl/cftcb.html. According to IBM's
instructions for web accessibility .. [f10r many people color is a matter of preference, but it is critical for many
users \, ith visual impainnents. Many people require a reasonably high contrast between text and the background
to be able to read. They may e\ en need a particular scheme ... to prevent the background from 'bleeding' over
and ubscurmg the foreground text." IBM www-3.ibm.com/able/accesssoftware.html.

.. DeSIgn \1atrix
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provider notes. "When the Commission required the solid black background for captions in line-21
analog television services. it ensured that consumers would be able to clearly discern captions in a crude.
though effective display against any background image .... [B]etter-looking and even clearer display
attributes are possible and should be included in minimum feature sets.'·SI WGBH also notes that a
translucent background has long been the preference for subtitles and is the type of improvement that
should be ensured by the rules.':

25. We believe that in order to provide access to persons with hearing disabilities, we must
ensure that multiple color and opacity choices are available. The ability to alter the color of the character
background. in addition to the text will make otherwise inaccessible closed captions accessible for
certain viewers. We require. therefore. that decoders implement the same 8 character background colors
as those implemented for character foreground: 5

) that the decoder should display the color chosen by the
caption provider: and that viewers should be able to override the foreground and or background color
chosen by the caption provider and select alternate colors from among the remaining colors. We find
that vvith respect to foreground and background opacity. decoders must implement transparent
translucent. solid and flashing character type attributes. Decoders must implement the following types of
character edge surrounding the body of the characters: none. raised, depressed, uniform, or drop
shad(med. The color attributes of the edges of the character foregrounds may be specified separately
from the character background foreground and background. Edge opacities have the same attribute as
the character foreground opacities.

26. Location of captions. A number of commenters request the ability to determine the location
of captions on their television screen. For example, NADCAN states that the "ability to control the
location of captions is extremely desirable. .. [A]s more programming networks use network logos.
programming labeling and other types of on-screen information. it will become more and more necessary
to have the ability to change the size, placement and colors of captions in order to make sure that those
captions are clearly visible and are not obscuring other on-screen information."" TDI states that users of
closed captioning require the flexibility to change the location of the caption block on the screen. noting
that someone watching a sporting event may prefer a caption block arranged so that it would not obstruct
a critical play." TDI also notes that the ability to move the caption block so that it is not obstructed by a
separate caption or an emergency weather announcement scrolling on the screen would ensure that
viewers did not miss key information.'"

27. Linder EIA-708, closed captions are printed on screen in caption "windows." Caption
providers are able to specify the placement of these windows. Caption providers may use window
location to enhance the overall presentation of captioned programming. Therefore, vve believe that
providers should maintain creative control over caption window placement. For example, a provider
may wish to use several windows in various locations on the screen to identify multiple speakers and

" WGBH Comments at 5.

'2 Id. Another commenter notes of having had the pleasure of viewing some captions with invisible backgrounds,
allowing him to see the entire picture on the screen. See Linleton Comments.

'3 We decline to adopt the request to require 16 colors.

' .. NAOCAN Comments at 3.

" TOl Comments at 5.

5', Tor Comments at 5.
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sound effects in a fast-paced action scene. With regard to caption text obstructing critical information
such as emergency alerts. the Commission recently moved to ensure that emergency information
provided by means other than closed captioning should not block any closed captioning, and vice versa.;'
We also emphasize that the caption control features we are adopting, such as changing caption size and
opacity. \\ ill allow viev"ers to prevent captions from covering non-critical information or scenes.

28. Multiple caption services. Section 9.2 states that decoders "should be capable of decoding
and processing data for at least one (I) service." Commenters representing persons who are deaf or hard
of hearing support requiring that decoders be capable of decoding and processing the six standard
services and up to 57 additional extended services defined in EIA- 708.;8

29. Commenters representing persons with hearing disabilities express concern that, under
Section 9, they will not have available multiple choices of caption services. Some commenters ask us to
clari(v that Section 9 is not intended to mean that only Caption Service I must be decoded, but rather
what is required is decoding of \vhatever one service the viewer chooses among the available caption
sen ices for a particular program. Sarnoff notes that the minimum requirements in Section 9 do not limit
the services broadcast, they simply relate to the manner in which receivers would process and display the
selected service.;" We agree \\ith Sarnoff. Users may select which service to decode, but only one of the
services is decoded and displayed.

30 We find that it would be insufficient for decoders only to be able to respond to one closed
captioning service. This approach is consistent with Congress' view that closed captions can assist
children \\ith reading and other learning skills. Uses for multiple caption services may include '"easy
reader" captions or alternate language captions. Easy reader captions enable young children \vho are
deaf or hard of hearing who may not be able to read verbatim captions to watch the program with
captions using words that match their reading level. This requirement also is consistent with Congress'
Intention that technology be used to provide equal access to television for persons who are deaf and hard
of hearing. For e:-..ample. persons \Vho speak languages other than English can receive closed captions in
those languages. Even today. programs provide t\\O caption services for a single program. OJ In addition.
WGBH notes that if the decoding of multiple services is optional, implementation \ViII be limited. and
program providers are unlikely to expend the funds to provide these alternate services on their
programs.

31. \lve agree that decoders must be capable of decoding and processing data for the six standard
servic('s in EIA-70S, Caption Service I through Caption Service 6. so that a consumer can choose among
the available closed caption services provided by the programmer. Decoders should provide a means by
\vhich \ ie\\ers may identify the caption services available for a given program. Decoders should then
allo\V consumers to choose at least one of these services to display onscreen. Accordingly, it is not

"See Sn:undRcport and Order in MM Docket 95-176. Released April 14,2000. See also 47 C.F.R. § 79.2(b)(3).

'8 NADCA\i Comments at 6-7: Roger Kraft Comments: Mentkowski Family Comments.

;0 Sarnoff Repl: Comments at 5.

TDCA Sec. .2 (5) and Sec. 2(2).

For c'xample. CBS' 60 Minutes is closed captioned in both English and Spanish. See "60 Minutes Finds New
Audience." Caption Center News, Issue Fifty. Published by the WGBH Education Foundation.

!: W(JBH Comments at 6.
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necessary to display more than one caption service for a given program at the same time. though
manufacturers are free to permit such operation.

32. Commenters argue that if a user chooses to display captions. caption display should remain
as the default mode even after the television has been turned off and on again. bJ Roger Kraft states that
"The general community does not need to reset the volume on their TVs every time they turn them on or
change a channel-nor should Deaf or hard oC hearing people need to reset the captions each time they
turn on their TVs or change a channel."H We agree with the commenters. Accordingly, we require that
caption display options should be saved when the receiver is switched off. This will eliminate the need
to specify caption display options each time the receiver is used. As requested by commenters, we also
require that caption decoders include an option that permits a viewer to choose a setting that will display
captions as intended by the caption provider. Once the viewer chooses a set of customized caption
display features. such as font and/or color, the decoder should display all captions according to this
setting untit de-selected by the viewer."j

C. Other Issues

33. Program and System Information Protocol. NAB suggests that the Commission require
DTV receivers to receive and process the Program and System Inforn1ation Protocol ("PSIP") data
stream contained in the ATSC DTV broadcast signal.6b The Advanced Television Systems Committee
(ATSC) developed the PSIP standard (A/65 ).07 The standard provides a means for organizing video and
audio information associated with digital television transmissions. The data contained in PSIP may
include information identifying programming that contains closed captions. The PSIP data may also
supply a description of the caption services available for the program. such as English. Spanish, or easy­
reader. Using this data. decoders may provide an interactive graphic display that allows viewers to easily
select the caption service they desire to view. Contrary to NAB's claim, Thomson states that it is not
necessary for the Commission to require DTV receivers to process PSIP data. Thomson notes that its
products are already designed to process all PSIP data. os

34. NAB also states that the Commission should require broadcasters to transmit PSIP data.
arguing that the proper functioning of DTV closed captioning depends on these requirements."9 While
Thomson does not comment on whether broadcasters should be required to transmit PSIP data, they
emphasize that cable systems and other multi-channel video distributors should be required to transmit
any PSI P data contained in broadcasters' signals. 70

See, for example. Commt:nts ofl'\ADiCOR. MATP. Roger Kraft. ALDA. Frank Bechter. Diana Dougan. and
Patricia Dobosh.

64 Kraft Comments.

6< S'Ce'. for example. NAD/COR Comments.

66 NAB Comments at 6.

C ATSC Document A/65, "Program and System Information Protocol for Terrestrial Broadcast and Cable." This
document is available for download at www.atsc.org.

!.~ Thomson Reply Comments at 10.

69 NAB Comments at 7.

7,) Thomson Reply Comments at Footnote .23.

1 ~
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35. The Commission has received comments in other proceedings requesting that it adopt the
ATSC PSI P Ai65 standard into its rules.'l We find that a discussion regarding broadcasters' and
multichannel distributors' responsibility to transmit PSIP data is beyond the scope of this proceeding.
The debate concerning PSIP transmission by multichannel distributors is ongoing in another Commission
proceeding. cc We believe that it would be inappropriate. therefore. for us to address this issue here. We
note that broadcasters have already voluntarily chosen to include PSIP data in their signals for a number
of reasons other than closed captioning. For instance. the PSIP data stream is also used to transmit
content advisory (program rating) v-chip information so that digital television viewers will be able to
block the display of umvanted programming. Also. NCTA and CEA have drafted an agreement that
ensures the carriage of PSIP data on cable systems.']

36. With regard to the functioning of DTY receivers. \vhich is the emphasis of this proceeding,
we find that it is not necessary to require receivers to rely on PSIP information to perform closed
caption ing functions. The standards that we adopt here wi II ensure that DTY receivers have consistently
formatted caption data (pursuant to EIA-708) for which to search, Although the information contained in
the PSIP data stream may provide consumers with an easier method for choosing a captioning service.
\ve \vill give manufacturers latitude in determining the best method for accessing caption data. We
belie\e that. as with Thomson. many manufacturers will choose to build their products to search for
available PSIP data for captioning and other functions. However. we will not make that function a
requirement.

37. Cable Set-top Boxes. Some commenters representing cable operators and cable equipment
manufacturers are concerned that adoption of the proposals in the NPRM will render many cable boxes
obsolete.'> They state that the boxes that are used to receive digital cable programming are unabil: to
process EIA-708 data. These boxes only read closed captioning data which has been delivered through a
cable system pursuant to the Society of Cable Telecommunications Engineers (SCTE) standard DYS­
i 57. The captions are decoded by the EIA-608 compliant decoder in the analog television set. Many
cable boxes that only receive caption data delivered via DYS-157 are already in customer's homes and
are being used to view digital cable programming on analog televisions.

38. In accordance with the rules we adopt here. digital broadcast television programming
containing caption data formatted pursuant to EIA-708 will be delivered to subscribers. Commenters
state that e:-..isting cable boxes cannot be upgraded to t:1cilitate the EIA-708 broadcast standard and
therefore would not be able to display closed captions.'o They expressed concern that the proposed rules

: St't'. for example. comments of the Advanced Television Systems Committee in Review ofthe Commission's
Rule'S unci ['viiLit's Allecting the ConversIOn to Digital Television, M\l Docket No. 00-39.

c' Sec, for example, comments of the Consumer Electronics I'vlanufacturers Association: NBC Inc.: and Sony
Electronic, Inc. in Carriage o/the Transmission oj Digital Television Broadcast Stations, CS Docket No. 98-120.

, Sc·e letter dated February 22. 2000 to Wilham E Kennard, Charrman, FCC

,> See GI Comments, NCTA Comments, and AT&T Comments.

" General Instruments developed DYS-157 in 1991-1993 as a means for delivering NTSC captioning data
(fomlatted pursuant to industry standard EIA-608) within digital video signals. GI states that the DYS-157
technology was developed and implemented before the digital broadcast transmission standard was created. Thev
assert that DVS-157 was established as a de facto cable industry standard and was formally adopted as an ANSI-"
approved standard before EIA-708-B was balloted
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would leave millions of digital cable subscribers without closed captioning display capability. NCTA
notes that, if the rules are adopted, cable programmers might be forced to transmit captioning for their
digital networks in both DYS-157 and ElA-70S formats so that existing cable converter boxes as well as
ne\\ digital televisions may recognize the data. Alte~natively,NCTA states that cable operators may need
to switch out their headend equipment which currently does not read EIA-708." AT&T states that a
requirement to carry captions only pursuant to EIA-70S would impose substantial costs on the cable
industry, and estimates the costs to be over $25 million to modify its own encoding equipment'S
Similarly, GI estimates expenditures of up to $50,000 per digital-capable headend for cable operators to
purchase ne\v encoding equipment. 79

39. Cable commenters propose that the Commission adopt rules that would require that digital
closed captioning information be delivered in the DYS-157 format and would require that DTVs contain
decoder circuitry that responds to DVS-157. Alternatively, they state that the Commission could
consider a "dual carriage" requirement wherein broadcasters would deliver captions in both the EIA-70S
format and the DYS-157 format. s" The third option they suggest is that the Commission detail which
advanced features are required, such as support for multiple character colors, and let manufacturers
design receivers to accomplish these features using the existing captioning standard, i.e., EIA-608, and
the digital television's built-in graphic processing capabilities. s,

40. We disagree with these suggested alternatives to the proposed rules. We note that the
comments and replies in this proceeding express an overwhelming support for adoption of the EIA-708
standard. s' Although commenters have raised some concerns regarding the amount of EIA-708 to
include in our rules, most were in favor of adopting at least portions of the standard. As noted abc,'e,
adoption of EIA-70S will supply manufacturers with a uniform set of rules to follow in providing closed
captioning capability. Furthermore, EIA-70S is the logical choice for delivering closed caption
information to digital television receivers because DTVs have been designed around the digital television
transmission standard ATSC A/53 of which EIA-70S is a part. Accordingly, digital televisions will
contain decoder circuitry in compliance with the rules we are adopting here. In order for cable providers
and other \\VPDs to meet their obligations to provide closed captioned programming to viewers, and to
pass through closed captions they receive to digital television sets, they must transmit captions in a
format that will be understandable to those decoders. S3

,- NCTA Comments at 6.

"8 AT&T Reply Comments at 4 .

., GI Comments at 6.

so G[ Comments at 7-8: ATT Reply Comments at 3-6.

SI GI Comments at 8-12.

S: Supra at paragraphs 18-31.

S) We note that SCTE, which is currently drafting its Digital Cable Network Interface Standard, has delayed
modifying the closed captioning requirements in that standard pending FCC action in this proceeding. SCTE notes
that. "Some have proposed that the references to the current practice of using DYS-157 to transport captions be
removed. They want to be able to build portable receiving devices compatible with these specifications without
the support to decode captions carried in the DYS-157 fonnat." SCTE DYS/335, "Report ofDYS/3 13 Drafting
Group on Outstanding Issues of DYS 313 Revision I". April 27, 2000.
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41. Provider Requirements. A fe\\ video industry commenters state that the Commission
should lea\e decisions regarding the presentation of captions to the creative instincts of the caption
provider and its market incentives to offer high quality programming service!4 We agree. The
requirements we are imposing here are not directed at the caption provider's presentation of closed
captioning. In this Order. we do not require a programmer or a caption provider to present its closed
captioning \\ ith particular features. We require only that decoders contain functionality so that viewers
with hearing disabilities have the ability to alter the closed captions so that they can have access to the
clo::,ed captions. We do not impinge upon the creative capabilities of caption providers. Instead, the
decisions we make here enhance the ability of caption providers and programmers to provide creative,
effective, and inclusive captioning services.

II. Covered Devices

42. The TDCA states that "apparatus designed to receive television pictures broadcast
simultaneou::,ly with sound be equipped with built-in decoder circuitry designed to display closed­
captioned television transmissions when ... its television picture screen is 13 inches or greater in size,"
In the :\PRiv1. we sought comment on which receivers and other devices would have to comply with our
rules.

43. Digital Television Sets. In the NPRM, we proposed to require that all DTV sets with picture
screens 13 inches or larger. measured in accordance with the Federal Trade Commission regulations,
include closed caption decoder circuitry that functions in compliance with the rules we adopt here. As
noted in the :\PR:v1, the difference in the aspect ratios between analog display screens and digital or high
definition displays may cause some confusion when determining screen size according to FTC
regulations." Specifically, because the displays are shaped differently, an analog television measuring
13 inches diagonally, in accordance with the regulations, will have a greater total picture area than a
digital television measuring 13 inches diagonally. Some manufacturers argue that a minimum screen
size requirement should be specified, but that it should be based on the vertical picture height of DTV
sets rather than the diagonal measurement used for analog televisions. So

44 For the purposes of this Report and Order, we agree with manufacturers that the screen size
uf a digital television display in the 16:9 aspect ratio should be measured vertically. The 13 inch diagonal
requirement fur tele\isions with 4:3 aspect ratio screens was based on TV design conventions of the late
19805 and did not account for the changes that digital television would bring to receiver design. As CEA
point:> Cll.lt. if the 13 inch diagonal requirement is applied to DTV sets as with analog televisions, the
"hurter \crtical height of the DTV set will cause the captions to either take up considerable vertical
picture space or be displayed smaller than what was intended.s: Accordingly. for the purpose of
deter11l ining the vie\\ able picture screen size of DTV receivers. we wi II use the vertical viewable picture
height. Therefore, digital televisions \vith viewable picture screen heights that are at least 7.8 inches
measured vertically will be required to have closed captioning display capability in accordance with the

,4 NCTA Comments at 2-3, HBO Comments at 3-5. 'JAB Comments at 2-4. NAB Reply Comments at 2-4.

,. Sec NPRM at para JO. Wher,=as current analog receivers have a screen aspect ratio of 4:3, resulting in a
relatively square picture screen. most digital receivers will have a ratio of 16:9, resulting in a more rectangular
shape - ~

,6 Sec Thomson Comments at J3. CEMA Comments at 5.

"Sec CElvlA comments at 6: Thomson comments at 13.
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rules we are adopting here H This size corresponds to the vertical height of an analog receiver with a ] 3
inch diagonal.

45. Although we did not raise the issue of eliminating the size limitation in the NPRM.
commenters representing individuals who are deaf and hard of hearing requested that the Commission
alter the 13 inch size limitation. They argue that Congress' decision to limit the application of its
decoder circuitry mandate to devices that have screens thirteen inches or greater was based in large part
on the existing technology at the time that the TDCA was enacted and that technological changes, such
as the improved resolution of DTV and the ability to alter caption size, render the 13 inch limit obsolete.
Because we did not raise this issue in the NPRM. we do not address these commenters' arguments.

46. Component Parts. As we pointed out in the NPRM, there are a number of likely ways that
systems capable of receiving DTV signals will be sold. For example, the systems may be marketed as
separate components. Consumers will be able to customize their systems by choosing a desired
receiver/tuner CDTY tuner") and a separate display screen. We also noted that we expect many
consumers to purchase set-top converter boxes CDTY converter boxes") that allow digitally transmitted
television signals to be displayed on analog receivers. We proposed to require that separately sold DTY
tuners and DTV converter boxes be subject to the provisions of the TDCA and provide for the display of
closed captioning. Many commenters agree with our proposal to require DTY tuners and converter
boxes to have the capability to respond to digitally encoded caption information. 89 For example, WGBH
states that. "[W]e agree with the Commission that all set-top boxes sold with or without display devices
and all separately sold DTV tuners ... should provide for the display of closed captioning."9D On the
other hand, Thomson and CEA question the Commission's authority to apply the provisions of the TDCA
to these devices. but state that if we do impose such requirements, they should apply only on those DTY
tuners sold or designed to operate with display monitors which are 7.8 inches or larger in height,91

47. We adopt our tentative conclusion to require closed captioning capabilities in DTY converter
boxes and in DTV tuners of whether or not they are marketed with display screens. In the NPRM. we
stated that most such devices will be used with picture screens that are 13 inches or larger. thus justifying
this requirement on all such devices.": We also note that with digital technology there is the capability of
manipulating the size. font, and color of the closed captioning. thus making the captions readable even
on a small television screen. As vve stated in the NPRM. we believe that we have authority to apply the
requirements to such devices,9] and we disagree with those commenters who argue that we do not have
such authority."4 These devices qualify as "apparatus designed to receive television pictures broadcast

"Digital television recei\~rs with conventional screen fomlats in the 4:3 ratio will be measured diagonally, in
accordance with FTC regulations.

R9 See. eg.. Kraft Comments, NCOD Comments. NADiCOR Comments. and Toshiba Comments at 2.

WGBH Comments at paragraph 30.

91 Thomson Comments at 8-10: CEA Reply Comments at 8.

C,: l\:PRM at paragraph 6.

93 Id.

9~ SCI.' (EA comments at 10 (CEA states the Commission does not have authority to impose requirements on set­
top DTY converter boxes and DTY tuners which do not have an integrated display screen. CEA endorses an
interpretation of the law that would require DTY closed captioning capability on tuners and converter boxes that
are designed to operate with monitor with displays measuring 7.8 inches or larger vertically.)
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simultaneou~lywith sound." As noted above. consumers \vill be able to customize their digital television

systems by separately choosing a receiver and display screen. \Ve would not provide equal access to the
tele\ Ision medium for per"ons who are deaf and hard of hearing if we did not cover a common
arrangement for the sale of digital television systems. As we have noted previously, Section 330(b) states
that "[aJs new technology is developed. the Commission shall take such action as the Commission
determines appropriate to ensure that closed-captioning service continues to be available to
consumers'"'' Given the advances that digital technology brings, we believe that such a requirement is
precisely the type of action that Congress had in mind when instructing the Commission to take actions
to en<.;ure that closed-captioning service continues to be available to consumers as new technology is
developed.

48. In the NPRM we proposed to require that "DTY converter boxes used with analog receivers
either decode any analog information that is transmitted with the DTY signal or pass this information
directly to the receiver in a form recognizable by the receiver's built-in caption decoder."<l6 We are
persuaded by commenters that we should require DTY converter boxes to pass the encoded information
to the attached analog receiver.·'e Commenters note that if the units are allowed to simply decode the
analog captions contained in DTY signals, then the captions they produce on an attached analog receiver
\vould be ·'open.'· That is. the captions would be displayed overlaid onto the video. If these open
captions were then recorded by a VCR or other device. they would become a permanent part of the
VIdeo On the other hand. if the captions were not opened by the set-top box. and the EIA-608 (analog
closed captioning) data not delivered to the box's NTSC output. then the captions would be lost. 9g A
requirement to always deliver available EIA-608 data to the analog receiver will eliminate this
possibility. Therefore. as stated above. converter boxes should always pass any transcoded EIA-608
captions to its NTSC output. Nonetheless. \\ e real ize that some converter box manufacturers may also
\\ish to provide EIA-708 decoder capability in their boxes. Such an option would allow consumers with
analog television receivers to enjoy the enhanced features of EIA-708 captions through the use of the
converter's circuitry. We will allow this optional feature.

49. Sarnoff Corporation addresses two concerns with respect to the display of captions on analog
receivers through the use of DTY converter boxes. Specifically. Sarnoff states that the display of color
captions on analog receivers can be difficult because of the limited chrominance bandwidth of the analog
television signal and receiver circuitry.99 Furthermore. Sarnoff notes that an attempt to display smaller
captions e'r small letter combinations may result in the receiver producing an illegible caption display or
"sound buzz." Accordingly. Sarnoff concludes that Section 9 appropriately describes the minimum
requirements for DTY cOll\erters connected to analog television receivers.

50. We are aware of certain display limitations inherent in
rules we are adopting have taken these limitations into account.
converter buxes used with analog television receivers be capable

'" Communications Act. 47 Us.c. ~ 330(b).

I" NPRM at para 1.2. emphasis added.

analog television receivers. The
We are not requiring that DTY

of processing and displaying the

Sec I\AB Comments at 6; WGBH Comments at q; COR Reply Comments at 9.

"S Sec '\AB Comments at 5; WGBH Comments at 9: COR Reply Comments at 9.

·N Sarnoff Reply Comments at 5.

Id
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advanced features of digital EIA-708 captions. Instead. as noted above these boxes are only required to
deliver transcoded EIA-608 captions to the attached analog receiver. Therefore. the analog receiver will
only encounter caption data that has been formatted specifically for the device. including all display
characteristics now available. We believe that these rules will ensure that analog caption display is not
degraded as we transition to digital television.

51. \Vhile we are not requiring that DTV converter boxes deliver enhanced caption information
to analog receivers. we have permitted manufacturers to include options enabling their products to
decode digital EIA- 708 captions and overlay the text over the video display. Accordingly, vve caution
DTV converter manufacturers who choose to implement this option to be aware of display
characteristics of analog television receivers so that the captions may be displayed as legibly and
unobtrusively as possible.

52. Dual Mode Receivers. With respect to devices that receive and display both analog and
digital programming (dual mode receivers), as vve stated in the NPRM, it is crucial to ensure that closed
captioning display capability is available in both analog and digital display modes of operation. There
was widespread support for this proposal from industry and consumer groups. For example. both Toshiba
and Thomson state that when a dual mode receiver is operating in the analog mode it should provide for
caption display in accordance with our existing regulations for analog receivers. On the other hand.
when the receiver is operating in the digital mode. it should decode and display captions which have
been delivered via EIA-708. lol Similarly. Media Captioning Services states that, throughout the digital­
to-analog transition period. dual mode receivers should provide for captioning display in both modes of
operation. 102 As we proposed in the NPRM, these receivers must contain closed captioning functionality
purSU:lilt to the Commission's existing rules. Section 15.1 ]9. such that the receiver can decode the
capth ,s when operating in the analog mode. 10' When operating in the digital mode. these receivers must
display captions formatted pursuant to the rules we are adopting here.

53. Other Devices. Although vve did not propose closed caption decoder requirements for
television interface devices whose primary function is other than delivering television programming.
such as VCRs. DYD players. or personal video recorders,lO" we know that these devices are used by
consumers in connection with their television sets to view closed caption programming. In order for
\iewers to receive closed captions when using these devices, it is not necessary for these devices to have
decoding capability. Rather. all that is required is for the device to pass through the closed caption
information to the decoder in the television set. We expect that such devices. and any other similar new
de\ices. \\ill pass through closed captions unaltered and intact to the decoder in the attached digital
teleVision. I\1anufacturers of such devices should ensure that this continues to be the case as the transition
to digital television progresses.

101 See. Toshiba Comments at 2. Thomson Comments at 12.

1(12 !'vledia Captioning Service Comments at 2.

103 NPRM at paragraph II.

I'" Personal video recorders (PVRs) use a hard drive instead of videotape to record programming and are capable
of sophisticated time shifting and operate as a kind of hybrid electronic program guide and videocassette recorder.
PVRs also may be used in conjunction with subscription services to allow consumers to create personalized

viewing menus.
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54. Manufacturers. In the NPRM wt:.' proposed that manufacturers must begin including FCC
compliant DTV closed captioning decoder circuitry as of one year from adoption of the rules. We stated
that a one :-- ear transition is reasonable given that the deadline is in reference to the date of manufacture.
not the date of availability. Industry commenters request two to six years before compliance with these
rules is required. lun Thomson explains that the steps in its development process last anywhere from 18 to
24 months. These steps include design and development of integrated circuit. user interface, and
hardware/software: building and testing at least two generations of laboratory prototypes: factory
retooling to construct production models: field testing: releasing final software; and final production. lo7

CL'\. notes that softv,are and interface designs are not complete. IDS Toshiba seeks sufficient time for
testlllg and buildup of DTV closed captioning chips and software. noting that DTY closed captioning is a
nev\ and untested technology. I 'I

55. Commenters representing persons with hearing disabilities support the proposal to make the
ru les governing DTY captions and receivers effective one year after adoption and urge that this
proceeding be completed expeditiously so that the rules can become effective as soon as possible. llo

WGBH states that it anticipates that development of DTY closed captioning authoring and encoding
tools will proceed rapidly once vve adopt standards in this proceeding. 111

56. v"e agree with commenters that sufficient time is needed to develop reliable products. We
are persuaded by commenters that vve should provide manufactures with an additional year beyond our
proposal of one year to .::omply v\ ith this decoder requirement. In previous Commission decisions we
have taken into account the complexities involved in redesigning television receivers and have stated that
our rules should conform with television design cycles and provide a smooth transition for product
introduction. We continue to believe that our rules must retlect manufacturing cycles. 112

I' i\PRM at paragraph 14.

".'6 Thomson urges the Commission to provide manufacturers with two years to begin implementation. Thomson
Comments at 3. General Instruments and HBO also support a two-year deadline. See GI Comments at 14 and
HEO Reply Comments at 2. CEA requests up to 3 years. Sec CEMA Comments at 13. AT&T requests 4 years.
Sec AT&T Reply Comments at 8. Toshiba requests that the requirements be phased in over a six year period.
Toshiba Comments at 3.

Thomson Comments at 4.

I", CEA Comments at 13.

Toshiba Comments at .3.

'I NAD Comments at 9; TOI Comments at 10-11. See alsu TO! Reply at 5-6 and COR Reply at 10-1 J (noting
that manufacturers and programmers have had significant notice on the need to incorporate captions in digital
programming for some time under the mandate of TOCA).

,Ii VvGBH comments at 9.

I: For example, in the proceeding requiring program blocking ("v-chip") functions in analog television receivers,
we allowed a phase-in period wherein manufacturers were required to include v-chip functions on one-half of
their covered new production models approximately 16 months after adoption of our rules. The remainder of the
models were required to have the functionality included within 6 months thereafter. Report and Order in ET
Docket 97-206. lJ FCC Rcd 11248.63 Fed. Reg. 2013 1 (1998) at paras 21-24.
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57. It yyould be counterproductive to out goal of ensuring accessibility to closed captioning if

our compliance deadline did not allow for a thorough product design and testing period. The production
steps outlined by Thomson are typical of many manufacturers. The duration of this process may be
dependent upon various factors. not all directly related to the presentation of captions onscreen. For
example. manufacturers must now begin redesigning television chassis and remote control units to
accommodate new features. Production equipment must then be retooled or replaced in order to

C0nstruct the new designs. We believe ample time is necessary to assure that efforts within the consumer
electronics industry to develop a viable product continue in a well coordinated manner.

58. We recognize that product design cycles and equipment test periods must be taken into
account when introducing new features, however. we do not bel ieve that further delay beyond two years
is necessary or appropriate. With the issuance of final rules. we remove uncertainty with respect to the
method for delivering closed captioning services to digital television receivers. Decoder manufacturers
noyy know how their products should function and may proceed immediately designing with these
requirements in mind. We seek to ensure that captioning display capability for DTV receivers is
available as socm as possible. As TDI points out. the compliance date refers to the date when television
receivers must be manufactured with the decoder circuitry. not when televisions must be available for
sale to consumers. 11J We believe that the approximately two year period we are granting will provide
ample time for manufacturers to design and build a fully functional product. Manufacturers, therefore.
must begin to include DTV closed captioning display functionality in their DTV devices in accordance
with the rules adopted in this Order by July 1.2002.

59. Video Programming Distributors. In the Order establishing closed captioning rules under
section 713. we stated that. as final standards for digital television receivers did not yet exist. it \'.ould be
difficult for entities preparing to broadcast or transm it to such receivers to format closed caption content
for these uses. il

• We found it appropriate to define material prepared for such transmission as pre-rule
until such time as the necessary decoder standard rules have been adopted by the Commission and are
effective.!' The rule stated that pre-rule programming includes video programming first published or
nhibited for display on television receivers equipped for display of digital transmissions or formatted
for such transmission and exhibition. 'ID In the NPRM in this proceeding. we stated that we believed that
the one year transition period would provide sufficient time for programmers to incorporate closed
captioning consistent with these standards into the digital programming they distribute. il7

60. We are not persuaded by the few commenters who argue that \ve should alter the rules
adopted in the Closed Captioning Report and Order. As a result of those rules. programming prepared or
formatted for Jisplay on television receivers equipped for display of di~ital transmissions. after the date
on which such television receivers must. by Commission rule. be equipped with built-in decoder circuitry
designed to display closed-captioned digital television transmission. falls under the established definition

ii3 TDI Comments at 10.

ii4 See Closed Captioning and Video Description of Video Programming, Implementation of Section 305 of the
Telecommunications Act of 1996, Video Programming Accessibility. MM Docket No. 95-176, Report and Order.
13 FCC Rcd 3172, 3300-330 1 ~ 60 (1998); Order on Reconsideration, 13 FCC Rcd 19973, 19986-87 ~ 27 (1998).

I ' Id For pre-rule programming. we adopted a ten-year transition period and require that 75% of pre-rule
nonexempt programming be captioned as of January 1. 2008. 47 C.F.R. § 79.1(b)(2),(4).

'I, See 47 C.F.R. § 79.I(a)(6)(iii).

II" NPRM at ~ 14.
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of "new programming" and is subject to the uansltion schedule for the captioning of new programming.
Programmers have been on notice of this requirement for more than one and one-half years, and they
now have approximately two years to make necessary arrangements to comply with the ne\v
programming benchmarks.

6 J. As a result, as of the compliance date for DTY receivers to have built-in decoder circuitry in
accordance with the rules we are adopting here. programming prepared or formatted for display on
television receivers equipped for display of digital transmissions \vill fall under the established definition
of "new programm ing" and be subject to the transition schedule for the captioning of new
programming. IIS The captions for this programming must be able to be decoded by a closed caption
decoder manufactured in accordance with the requirements adopted in this order. Under the standard,
captions created for use in analog (pursuant to £IA-608) and "upconverted" to be transmitted in £IA-708
can be decoded by a receiver in compliance \\ ith the rules we are adopting here. Upconverted captions
are created by using the original 608 data as source material and employing a limited set of £IA-708
features to present the captions to an EIA-708 decoder. These captions maintain the "look and feel" or
traditional analog captions but are presented and decoded using the true digital construct. The
upconversion occurs at the origination point of a video program's distribution (in the production process
hy the captioner or programmer). Ily Therefore. programs that have been created and captioned for
display on analog television receivers may be upconverted for digital delivery without the need to create
an new caption script. A separate transition period is therefore not necessary and will result in more
captioning during the transition (as opposed to those commenters seeking a separate transition for digital
pn'gramm ing 1=").

62. We expect, however, that EIA-708 captions will begin to be provided soon after the
compliance date. Given the features that will be included in decoders as required by our rules,
programmers and caption providers will have incentives to provide captioning that takes advantage of
these features. We believe our approach here provides flexibility during the ongoing digital television
transition period.

63. As noted above. there will be viewers who watch digital television programming on an
analog telev ision. by using a DTY converter. We clarify, therefore, that in order for programming
distributors to count captioned digital television programming toward their closed captioning
requirements in 47 C.F.R. Section 79.1, they also must transmit captions that can be decoded by the
decoder in that analog set.

PROCEDURAL MATTERS

64. Final RegulatOr) Flexibilitv Anahsis. A Final Regulatory Flexibility Analysis, required by
Section 604 of the Regulatory Flexibility Act. as amended by the Contract with America Advancement
Act of ]996. Pub. L. No. 104-121. 110 Stat. 847 (1996), is contained in Appendix C.

I iX The rules require an increasing amount of captioned new programming over an eight-year transition period
with 100°;' of all new nonexempt programming required to be captioned effective January l, 2006. 47 C.F.R. §
791(b)(1j.(3)

! \VGBH Reply Comments at 5.

,2, See. eg., NCTA Comments Jt 4: HBO Comments at 6: AT&T Reply Comments at 608. HBO, the only
commenter to propose a specific transition schedule for digital programming. alters its position in reply consistent
with the requirements we Jdopt here. See HBO Reply Comments Jt 1-6.
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65. This document is available to inditiduals with disabilities requIrIng accessible formats
(electron ic ASC II text, Brai lie, large print. and audiocassette) by contacting Brian Millin at (202) 418­
7426 (Voice), (202) 418-7365 (TTY). or by sending an email to It can also be
downloaded from the FCC's Disabilities Rights Office website at

ORDERING CLAUSES

66. Accordingly. IT IS ORDERED that pursuant to the authority contained in Section 4(i),
303(r). 303(u), and 330(b) of the Communications Act of 1934, as amended, 47 U.S.c. §§ 154(i). 303(r),
303(u) and 330(b), the Commission's rules ARE AMENDED by revising the heading for Section 15.119,
by adding a ne\\ Section 15.122, and by revising Sections 79.I(a)(4) and 79.I(c) as shown in Appendix
B. The amendments set forth in Appendix B shall become effective upon approval from the Office of
Management and Budget.

67. IT IS FURTHER ORDERED that the Commission's Consumer Information Bureau,
Reference Information Center, SHALL SEND a copy of this Report and Order, including the Final
Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the Small Business
Adm in istration.

FI;,pERAL COMMUNICATlONS COMMISSION
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Magalie Roman Salas
Secretary


