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1. Introduction

Thi s docunent specifies payload formats for encapsul ati ng both
consuner- and professional-use Digital Video (DV) format data streans
into the Real -Tinme Transport Protocol (RTP) [RFC3550]. DV
conpression audi o and video formats were designed for a recording
format on helical -scan magnetic tape nedia. The DV standards for
consumer - mar ket devices, the | EC 61883 and 61834 series, cover nany
aspects of consunmer-use digital video, including mechanical
specifications of a cassette, nagnetic recording format, error
correction on the nmagnetic tape, Discrete Cosine Transform (DCT)

vi deo encoding format, and audi o encodi ng format [| EC61834]. The
digital interface part of | EC 61883 defines an interface on the | EEE
1394 system [| EC61883][| EEE1394]. This specification set supports
several video formats: SD-VCR (Standard Definition), HD VCR (Hi gh
Definition), SDL-VCR (Standard Definition - Long), PALPlus, DVB
(Digital Video Broadcast), and ATV (Advanced Television). North
Anerican formats are indicated with a number of lines and "/60",

whi | e European formats use "/50". DV standards extended for

pr of essi onal use were published by the Society of Mtion Picture and
Tel evi si on Engi neers (SMPTE) as 314M and 370M for different sanpling
systens, higher color resolution, and higher bit rates

[ SMPTE314M [ SMPTE370M .

In summary, there are two kinds of DV, one for consuner use and the
other for professional. The original "DV' specification designed for
consuner-use digital VCRs is approved as the | EC 61834 standard set.
The specifications for professional DV are published as SMPTE 314M
and 370M Both encoding formats are based on consuner DV and used in
SMPTE D-7, D9, and D12 video systens. The RTP payl oad format
specified in this docunent supports | EC 61834 consuner DV and

pr of essi onal SMPTE 314M and 370M (DV-based) formats.

| EC 61834 al so includes magnetic tape recording for digital TV
broadcasti ng systens (such as DVB and ATV) that use MPE& encodi ng.
The payl oad format for encapsulating MPEQ into RTP has already been
defined in RFC 2250 [ RFC2250] and el sewhere.

Consequently, the payl oad specified in this document will support six
video formats of the | EC standard: SD-VCR (525/60, 625/50), HD VCR
(1125/ 60, 1250/50), and SDL-VCR (525/60, 625/50). It also supports
ei ght of the SMPTE standards: 314M 25 Miit/s (525/60, 625/50), 314M
50 Moit/s (525/60, 625/50), and 370M 100 Moiit/s (1080/60i, 1080/50i,
720/ 60p, and 720/50p). |In the future, it can be extended into other
vi deo formats managed by the 80-byte DV Digital Interface Format

(DI F) bl ock.
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Throughout this specification, we nake extensive use of the
term nol ogy of | EC and SMPTE standards. The reader should consult
the original references for definitions of these terns.

1.1. Term nol ogy

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. RTP Payl oad For nmat
2.1. The DV Format Encodi ng

The DV format only uses the DCT conpression technique within each
franme, contrasted with the interframe conpressi on of the MPEG video
standards [I SO | EC11172][1 SO | EC13818]. Al video data, including
audi o and other systemdata, is nanaged within the picture frame unit
of vi deo.

The DV video encoding is conposed of a three-|level hierarchica
structure, i.e., DCT super block, DCT macro block, and DCT block. A
picture frame is divided into rectangle- or clipped-rectangl e-shaped
DCT super bl ocks. DCT super blocks are divided into 27 rectangle- or
squar e- shaped DCT macro bl ocks, and each DCT nmacro bl ock consists of
a nunber of DCT bl ocks. Each DCT bl ock consists of 8x8 pixels and
represents a rectangle region for each color, Y, Cb, and Cr.

Audi o data is encoded in Pulse Code Mdulation (PCM format. The
sanpling frequency is 32 kHz, 44.1 kHz, or 48 kHz and the
quantization is 12-bit non-linear, 16-bit linear, or 20-bit linear.
The nunber of channels may be up to 8. Only certain conbinations of
these paraneters are all owed, depending upon the video format; the
restrictions are specified in each docunent [I|EC61834][ SMPTE314M

[ SMPTE370M .

A frane of data in the DV format streamis divided into several "D F
sequences". A DIF sequence is conposed of an integral number of
80-byte DIF blocks. A DIF block is the primtive unit for al
treatment of DV streans. Each DI F block contains a 3-byte | D header
that specifies the type of the DIF block and its position in the DF
sequence. Five types of DIF blocks are defined: DIF sequence header,
Subcode, Video Auxiliary (VAUX) information, Audio, and Video. Audio
DI F bl ocks are conposed of 5 bytes of Audio Auxiliary (AAUX) data and
72 bytes of audio data.
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Each RTP packet starts with the RTP header as defined in RFC 3550
[ RFC3550]. No additional payl oad-format-specific header is required
for this payl oad fornmat.

2.2. RTP Header Usage

The RTP header fields that have a meaning specific to the DV format
are described as foll ows:

Payl oad type (PT): The payload type is dynamically assigned by neans
outside the scope of this docunent. |If nultiple DV encoding formats
are to be used within one RTP session, then multiple dynanic payl oad
types MJST be assigned, one for each DV encoding format. The sender
MJUST change to the correspondi ng payl oad type whenever the encodi ng
format is changed.

Ti mestanp: 32-bit 90 kHz tinestanp representing the tinme at which the
first data in the frane was sanpled. Al RTP packets within the sane
video frame MJST have the sane tinmestanp. The timestanp SHOULD
increment by a nultiple of the nom nal interval for one DV frane
time, as given in the follow ng tabl e:

S o a o e +
| Mode | Frame rate | Increase of 90 kHz tinestanp per DV |
| | (Hz) | franme |
Fomm oo - oo o - o m e e e e e e e e e e e e e emamao - +
| 525-60 | 29.97 | 3003 |
| 625-50 | 25 | 3600 |
| 1125-60 | 30 | 3000 |
| 1250-50 | 25 | 3600 |
| 1080-60i | 29.97 | 3003 |
| 1080-50i | 25 | 3600 |
| 720-60p | 59. 94 | 3003(*) |
| 720-50p | 50 | 3600(*) |
S o a o e +

(*) Note that even in the 720-line DV system the data in two video
franmes shall be processed within one DV frame duration of the 1080-
line system Audio data and subcode data in the 720-1ine systemare
processed in the same way as the 1080-1ine system Therefore, in the
720-1ine system the tinestanp increase given in the third colum
corresponds to two video frames tine.

Marker bit (M: The marker bit of the RTP fixed header is set to one
on the | ast packet of a video frame; on other packets, it MJST be
zero. The Mbit allows the receiver to know that it has received the
| ast packet of a franme so it can display the inage wi thout waiting
for the first packet of the next frame to arrive to detect the frame
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change. However, detection of a frame change MJUST NOT rely on the
mar ker bit since the |ast packet of the frane m ght be |ost.
Detection of a franme change MJST be based on a difference in the RTP
ti mest anp.

2.3. Payload Structures

Integral DIF bl ocks are placed into the RTP payl oad begi nni ng

i medi ately after the RTP header. Any nunber of DI F bl ocks may be
packed into one RTP packet, but all D F blocks in one RTP packet MJST
be fromthe sane video frame. DI F blocks fromthe next video frane
MUST NOT be packed into the same RTP packet even if nore payl oad
space remains. This requirenment stenms fromthe fact that the
transition fromone video frane to the next is indicated by a change
in the RTP timestanp. It also reduces the processing conplexity on
the receiver. Since the RTP payload contains an integral nunber of
DI F bl ocks, the Iength of the RTP payload will be a nultiple of 80
byt es.

Audi o and video data may be transmitted as one bundl ed RTP stream or
in separate RTP streams (unbundled). The choice MJST be indicated as
part of the assignnment of the dynami c payl oad type and MJST remain
unchanged for the duration of the RTP session to avoid conplicated
procedures of sequence nunber synchronization. The RTP sender could
omt the D F sequence header and subcode DI F bl ocks froma stream
when the information either is known from out-of-band sources or is
not required for the application. Note that time code in DI F bl ocks
is mandatory for professional video applications. Wen unbundl ed
audi o and video streans are sent, any DI F sequence header and subcode
DI F bl ocks MJST be included and sent in the video stream

DV streans include "source" and "source control" packs that carry

i nformati on indi spensable for proper decodi ng, such as video signha
type, frame rate, aspect ratio, picture position, quantization of
audi o sanpling, nunber of audio sanples in a frane, nunber of audio
channel s, audi o channel assignnent, and | anguage of the audio.
However, describing all of these attributes with a signaling protoco
woul d require large descriptions to enunerate all the conbinations.
Therefore, no Session Description Protocol (SDP) [RFCA566] paraneters
for these attributes are defined in this docunent. Instead, the RTP
sender MJST transnit at |east those VAUX (Video Auxiliary) DI F bl ocks
and/ or audi o DI F bl ocks with AAUX (Audio Auxiliary) information bytes
that include "source" and "source control" packs containing the

i ndi spensabl e information for decoding.

In the case of one bundled stream DI F bl ocks for both audi o and

vi deo are packed into RTP packets in the sanme order as they were
encoded.
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In the case of an unbundled stream only the header, subcode, video,
and VAUX DI F bl ocks are sent within the video stream Audio is sent
in adifferent streamif desired, using a different RTP payl oad type.
It is also possible to send audio duplicated in a separate stream in
addition to bundling it in with the video stream

When using unbundl ed node, it is RECOVWENDED that the audi o stream
data be extracted fromthe D F bl ocks and repackaged into the
correspondi ng RTP payl oad format for the audi o encodi ng (DAT12, L16,
L20) [ RFC3551][RFC3190] in order to nmaximze interoperability with
non- DV- capabl e receivers while maintaining the original source
quality.

In the case of unbundled transm ssion that is conpelled to use both
audio and video in the DV format, the sane tinestanp SHOULD be used
for both audio and video data within the same frame to sinplify the
lip synchronization effort on the receiver. Lip synchronization may
al so be achi eved using reference tinestanps passed in RTP Contro
Protocol (RTCP) as described in [RFC3550]. |In this case, the audio
stream uses the 90 kHz clock rate, and the tinestanp uses the sane
clock rate as the video.

The sender MAY reduce the video frane rate by discarding the video
data and VAUX DI F bl ocks for some of the video franes. The RTP
timestanp MJUST still be increnented to account for the di scarded
franes. The sender MAY alternatively reduce bandw dth by di scarding
video data D F bl ocks for portions of the image that are unchanged
fromthe previous inage. To enable this bandw dth reduction,

recei vers SHOULD i npl ement an error-conceal nent strategy to
accommpdate | ost or nmissing DIF bl ocks, e.g., repeating the
corresponding DI F bl ock fromthe previous image.

3. Payl oad Format Parameters

This section specifies the paraneters that MAY be used to sel ect
optional features of the payload format and certain features of the
bitstream The paraneters are specified here as part of the nedia
type registration for the DV encoding. A mapping of the parameters
into the Session Description Protocol (SDP) [RFC4566] is al so

provi ded for applications that use SDP. Equival ent paraneters could
be defined el sewhere for use with control protocols that do not use
SDP.

3.1. Media Type Registration

This registration is done using the tenplate defined in RFC 4288
[ RFC4288] and foll owi ng RFC 4855 [ RFC4855] .
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3.1.1. Media Type Registration for DV Video
Type name: video
Subt ype name: DV
Requi red paraneters:

encode: type of DV format. Perm ssible values for encode are:
SD- VCR/ 525- 60
SD- VCR/ 625- 50
HD- VCR/ 1125- 60
HD- VCR/ 1250- 50
SDL- VCR/ 525- 60
SDL- VCR/ 625- 50
314M 25/ 525- 60
314M 25/ 625- 50
314M 50/ 525- 60
314M 50/ 625- 50
370M 1080- 60i
370M 1080- 50i
370M 720- 60p
370M 720- 50p
306M 525-60 (for backward conpatibility)
306M 625-50 (for backward compatibility)

Optional parameters
audi o: whether the DV streamincludes audi o data or not.
Perm ssi bl e values for audio are bundl ed and none. Defaults to
none.

Encodi ng consi derati ons:

DV video can be transnitted with RTP as specified in RFC 6469
(this docunent). Oher transport nethods are not specified.

Security considerations:
See Section 4 of RFC 6469 (this docunent).

Interoperability considerations: Interoperability with previous
i mpl ementations is discussed in Section 8.
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Public specifications:
| EC 61834 St andard
SMPTE 314M
SMPTE 370M
RFC 6469 (this docunent)
SMPTE 306M (for backward conpatibility)

Applications that use this nmedia type: Audio and video stream ng and
conferencing tools.

Addi tional information: NONE
Person & email address to contact for further information:

Kat sushi Kobayashi
i kob@iken.jp

I ntended usage: COMVON
Restrictions on usage: This nedia type depends on RTP fram ng and
hence is only defined for transfer via RTP [ RFC3550]. Transfer
within other fram ng protocols is not defined at this tine.
Aut hor :
Kat sushi Kobayashi

Change control ler:

| ETF Audi o/ Vi deo Transport working group del egated fromthe
| ESG

3.1.2. Media Type Registration for DV Audio

Type name: audio

Subt ype nanme: DV

Requi red paraneters:

encode: type of DV format. Perm ssible values for encode are:

SD- VCR/ 525- 60
SD- VCR/ 625- 50
HD- VCR/ 1125- 60
HD- VCR/ 1250- 50

SDL- VCR/ 525- 60
SDL- VCR/ 625- 50
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314M 25/ 525- 60
314M 25/ 625-50
314M 50/ 525- 60
314M 50/ 625- 50
370M 1080- 60i
370M 1080- 50i
370M 720- 60p
370M 720-50p
306M 525-60 (for backward compatibility)
306M 625-50 (for backward conpatibility)
Opti onal paraneters:
audi o:  whether the DV stream i ncl udes audi o data or
Per m ssi bl e values for audi o are bundl ed and none.
none.

Encodi ng consi derati ons:

DV audi o can be transnmitted with RTP as specified
(this docunent). O her transport methods are not

Security considerations:
See Section 4 of RFC 6469 (this document).

Interoperability considerations: Interoperability with
i mpl ementations is discussed in Section 8.

Publ i shed specifications:

| EC 61834 St andard

SMPTE 314M

SMPTE 370M

RFC 6469 (this docunent)

SMPTE 306M (for backward conpatibility).
Applications that use this nedia type: Audio and video

conf erenci ng tools.

Addi ti onal

informati on: NONE

Person & emnil address to contact for further

Kat sushi Kobayashi
i kob@iken.jp

I ntended usage: COMVON

Kobayashi, et al. St andards Track

Decenber 2011

not .
Defaults to

in RFC 6469

speci fi ed.

previ ous

stream ng and

i nformation:
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3.

3.

Restrictions on usage: This nedia type depends on RTP fram ng and
hence is only defined for transfer via RTP [ RFC3550]. Transfer
within other fram ng protocols is not defined at this tine.

Aut hor :
Kat sushi Kobayashi
Change control ler:

| ETF Audi o/ Vi deo Transport working group del egated fromthe
| ESG

2. SDP Paraneters
2.1. Mapping of Payload Type Paraneters to SDP

The information carried in the nedia type specification has a
specific mapping to fields in the Session Description Protocol (SDP),
which is conmonly used to describe RTP sessions. Wen SDP is used to
speci fy sessions enploying the DV encoding, the mapping is as

fol | ows:

o The nmedia type ("video") goes in SDP "m=" as the nedi a nane.

o The nmedia subtype ("DV') goes in SDP "a=rtpmap" as the encodi ng
nane. The RTP clock rate in "a=rtpmap" MJST be 90000, which for
the payload format defined in this docunent is a 90 kHz cl ock.

0 Any renmining paraneters go in the SDP "a=fntp" attribute by
copying themdirectly fromthe nmedia type string as a senicol on-
separated |ist of paraneter=val ue pairs.

In the DV video payload format, the "a=fntp" Iine will be used to
show the encoding type within the DV video and will be used as bel ow.

a=f m p: <payl oad type> encode=<DV-vi deo encodi ng>

The required paraneter "encode" specifies which type of DV format is
used. The DV format nane will be one of the foll ow ng val ues:

SD- VCR/ 525- 60

SD- VCR/ 625- 50

HD- VCR/ 1125- 60
HD- VCR/ 1250- 50
SDL- VCR/ 525- 60
SDL- VCR/ 625- 50
314M 25/ 525- 60

Kobayashi, et al. St andards Track [ Page 11]



RFC 6469 RTP Payl oad Format for DV Video Decenber 2011

I'n

314M 25/ 625- 50

314M 50/ 525- 60

314M 50/ 625- 50

370M 1080- 60i

370M 1080- 50i

370M 720- 60p

370M 720- 50p

306M 525-60 (for backward compatibility)
306M 625-50 (for backward compatibility)

order to show whether or not the audio data is bundled into the DV

stream a format-specific paraneter is defined:

a=f m p: <payl oad type> encode=<DV-vi deo encodi ng> audi o=<audi o
bundl ed>

The optional paraneter "audio" will be one of the follow ng val ues:

| f

bundl ed
none (default)

the fmp "audi 0" paraneter is not present, then audi o data MJST

NOT be bundled into the DV video stream

3.2. 2.

Usage with the SDP O f er/ Answer Model

The foll owi ng considerations apply when using SDP of f er/ answer
procedures [RFC3264] to negotiate the use of the DV payload in RTP:

(o]

I'n

The "encode" paraneter can be used for sendrecv, sendonly, and
recvonly streams. Each encode type MJST use a separate payl oad
type nunber.

Any unknown paraneter in an offer MJST be ignored by the receiver
and MJUST NOT be included in the answer.

an offer for unbundl ed streanms, the group attribute as defined in

the Session Description Protocol (SDP) G ouping Framework [ RFC5888]
can be used in order to associate the related audi o and video. The
exanpl e usage of SDP grouping is detailed in [ RFC5888].

3. 3.

Exanpl es

Sone exanpl e SDP session descriptions utilizing DV encoding formats
fol | ow

Kobayashi, et al. St andards Track [ Page 12]



RFC 6469 RTP Payl oad Format for DV Video Decenber 2011

3.3.1. Example for Unbundled Streans

When usi ng unbundl ed node, the RTP streans for video and audio w ||
be sent separately to different ports or different nulticast groups.
When unbundl ed audi o and vi deo streans are sent, SDP carries several
"m=" lines, one for each nedia type of the session (see [ RFC4566]).

An exanpl e SDP description using these attributes is:

v=0

o=i kob 2890844526 2890842807 IN | P4 192.0.2.1
s=PO Seni nar

i =A Semi nar on how to make Presentations on the Internet
u=ht t p: / / www. exanpl e. net/ ~i kob/ PO /i ndex. ht m
e=i kob@xanpl e. net (Katsushi Kobayashi)

c=I N | P4 233. 252.0. 1/ 127

t =2873397496 2873404696

mrFaudi 0 49170 RTP/ AVP 112

a=rtpmap: 112 L16/ 32000/ 2

mevi deo 50000 RTP/ AVP 113

a=rtpmap: 113 DV/ 90000

a=fnm p: 113 encode=SD- VCR/ 525- 60 audi o=none

This describes a session where audio and video streans are sent
separately. The session is sent to a nulticast group 233.252.0. 1.
The audio is sent using L16 format, and the video is sent using
SD- VCR 525/ 60 format, which corresponds to NTSC format in consumer
DV.

3.3.2. Exanple for Bundled Streans

When sending a bundled stream all the DI F bl ocks including system
data will be sent through a single RTP stream

An exanpl e SDP description for a bundled DV streami s:

v=0

o=i kob 2890844526 2890842807 IN IP4 192.0.2.1
s=PA Sem nar

i =A Semi nar on how to make Presentations on the Internet
u=htt p: // www. exanpl e. net/ ~i kob/ PO /i ndex. ht m
e=i kob@xanpl e. net (Katsushi Kobayashi)

c=I N I P4 233.252.0.1/127

t =2873397496 2873404696

mevi deo 49170 RTP/ AVP 112 113

a=rtpnmap: 112 Dv/ 90000

a=fm p: 112 encode=SD- VCR/ 525- 60 audi o=bundl ed
a=fm p: 113 encode=314M 50/ 525- 60 audi o=bundl| ed
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This SDP record descri bes a session where audio and video streans are
sent bundled. The session is sent to a nulticast group 233.252.0.1
The video is sent using both 525/60 consunmer DV and SMPTE standard
314M 50 Moit/s formats, when the payload type is 112 and 113,
respectively.

4. Security Considerations

RTP packets using the payload format defined in this specification
are subject to the security considerations discussed in the RTP
speci fication [ RFC3550] and any appropriate RTP profile. This
inmplies that confidentiality of the nedia streans is achi eved by
encryption. Because the data conpression used with this payl oad
format is applied end-to-end, encryption may be performed after
conmpression so there is no conflict between the two operations.

A potential denial-of-service threat exists for data encodi ngs using
conpressi on techni ques that have non-uni formreceiver-end

comput ational |oad. The attacker can inject pathol ogical datagrans
into the streamthat are conplex to decode and cause the receiver to
be overl oaded. However, this encodi ng does not exhibit any
significant non-uniformty.

As with any | P-based protocol, in some circunstances, a receiver may
be overl oaded sinply by the receipt of too nmany packets, either
desired or undesired. Network-layer authentication may be used to
di scard packets from undesired sources, but the processing cost of
the authentication itself may be too high. In a multicast

envi ronment, mechani snms for joining and pruning of specific sources
are specified in I GWv3, Milticast Listener Discovery Version 2
(M.Dv2) [RFC3376] [ RFC3810] or Lightweight-1GwWv3 (LWI GWv3),

LW MDv2 [RFC5790] and in nulticast routing protocols to allow a
receiver to select which sources are allowed to reach it [RFC4607].

5. Congestion Contro
The general congestion control considerations for transporting RTP
data apply; see RTP [ RFC3550] and any applicable RTP profile |ike
Audi o- Visual Profile (AVP) [RFC3551].

6. | ANA Consi derations
Thi s docunent obsol etes [ RFC3189], and sone registration fornms have
been updated by this docunent. The registration forms (based on the

RFC 4855 [ RFC4855] definition) for the nedia types for both video and
audi o are shown in Section 3.1
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7.

Maj or Changes from RFC 3189
The changes from [ RFC3189] are:

1. Specified that support for SMPTE 306Mis only for backward
interoperability, since it is covered by SMPTE 314M f or nat .

2. Added SMPTE 370M 100 Moit/s High Definition Tel evision (HDTV)
(1080/60i, 1080/50i, 720/60p, and 720/50p) fornat.

3. Incorporated the Source-Specific Milticast (SSM specification
for avoiding overloaded traffic source in multicast usage. Added
a reference to the Source-Specific Milticast (SSM specification
as a way to reduce unwanted traffic in a multicast application.

4, (Carified the case where a sender omts subcode DI F bl ock data
fromthe stream

5. Added consi derations for the offer/answer nodel.

6. Revised nedia types registration form based on new registration
rul e [ RFC4855].

Interoperability with Previous |Inplenentations

In this section, we discuss interoperability with inplenentations
based on [ RFC3189], which is obsoleted by this docunent.

[ RFC3189] regards SMPTE 306M [ SMPTE306M and SMPTE 314M [ SMPTE314M
as different encoding formats, although the format of SMPTE 306Mis
al ready covered by SMPTE 314M Therefore, this docunent recomends
that the definition dependi ng on SMPTE 306M SHOULD NOT be used, and
SMPTE 314M SHOULD be used instead. An RTP application could handle a
streamidentified in SMPTE 306M encodi ng as SMPTE 314M encodi ng

i nst ead.

An of fer MAY include SMPTE 306M encoding conming froma | egacy system
and receivers SHOULD support this val ue.

If an initial offer that did not include SMPTE 306M was rejected, the
offerer MAY try a new offer with SMPTE 306M For this case, an RTP
application MAY handle a streamidentified in SMPTE 306M encodi ng as
SMPTE 314M encodi ng i nst ead.

In addition, the SDP exanples in [RFC3189] provide incorrect SDP
"a=fntp" attribute usage.
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