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Abst ract

This meno describes an RTP payl oad format for the VP9 video codec.
The payl oad fornmat has wide applicability, as it supports
applications fromlow bit-rate peer-to-peer usage, to high bit-rate
vi deo conferences. It includes provisions for tenporal and spatial
scal ability.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on April 30, 2015.
Copyright Notice

Copyright (c) 2014 |ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
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include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

This meno describes an RTP payl oad specification applicable to the
transm ssi on of video streans encoded using the VP9 video codec
[1-D.grange-vp9-bitstreani. The format described in this docunent
can be used both in peer-to-peer and video conferencing applications.

TODGO: VP9 description. Please see [|-D.grange-vp9-bitstrean.
2. Conventions, Definitions and Acronyns
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
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3. Media Format Description

The VP9 codec can maintain up to eight reference frames, of which up
to three can be referenced or updated by any new frane.

VP9 al so allows a reference frame to be resanpled and used as a
reference for another frame of a different resolution. This allows
internal resolution changes without requiring the use of keyfranes.

These features together enable an encoder to inplenent various forns
of coarse-grained scalability, including tenporal, spatial, and
quality scalability nodes, as well as conbinations of these, without
the need for explicit spatially scal abile encodi ng nodes.

Thi s payl oad format specification defines how such scal ability nodes
can be encoded and comunicated. |In this payload, three separate
types of layers are defined: tenporal, spatial, and quality.

Tenporal |ayers define different frame rates of video; spatial and
quality layers define different, dependent representations of a
single picture. Spatial layers allow a picture to be encoded at
different resolutions, whereas quality layers allow a picture to be
encoded at the sane resolution but at different bitrates (and thus
with different amobunts of coding error).

Layers are designed (and MJST be encoded) such that if any |layer, and
all higher layers, are renoved fromthe bitstream al ong any of the
three dinensions, the remaining bitstreamis still correctly
decodabl e.

For term nol ogy, this docunent uses the term"frame" to refer to a
singl e encoded VP9 image, and "picture"” to refer to all the
representations of frames at a single instant in tinme. A picture
thus can consist of nmultiple franmes, encoding different spatial and/
or quality layers

[Editor’s Note: Are separate spatial and quality |ayers necessary and
useful ? We could sinplify by only defining a single sequence of
franmes within a picture.

Two nodes of describing |ayer information are possible: "non-flexible
node" and "fl exible nmode". An encoder can freely switch between the
two as appropriate.

In non-flexible node, an SS nessage, which defines the |ayer
hierarchy, is sent in the beginning of the streamtogether with the
key frane. Each packet will have a picture id and reference indices,
which in conjunction with the SS and the RTP sequence nunber can be
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4.

1.

used to determine if the packet is decodable or not. An SU nessage
can be sent by the sending client, or an MCU, to notify the receiver
about what subset of the SS it will actually be receiving.

In the flexible node each packet contains 1-4 reference indices,
which identifies all franes referenced by the franme transnmitted in
the current packet. This enables a receiver to identify if a frane
i s decodable or not and helps it understand the |layer structure so
that it can drop packets as it sees fit. Since this is signaled in
each packet it nmakes it possible to have nore flexible |ayer

hi erarchi es and patterns which are changi ng dynamically.

Payl oad For mat
This section describes how the encoded VP9 bitstreamis encapsul ated
in RTP. To handle network | osses usage of RTP/ AVPF [ RFC4585] is
RECOMVENDED. All integer fields in the specifications are encoded as
unsi gned integers in network octet order

RTP Header Usage
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The general RTP payload format for VP9 is depicted bel ow

0 1 2 3

01234567890123456789012345678901
B i i S S i I e i S S R L e e e e
[V=2|P| X] CC |M PT [ sequence number |
R R e R e s s e o S S e R e o o
| ti mest anmp |
B i S S T s i S T st i S S S S S S S S i
[ synchroni zati on source (SSRC) identifier [
+=+=+=+=+=+=+=+=+=+ =+ =+ =+ ===+ ===t = =4S s =S == === ===
[ contributing source (CSRC) identifiers |
!I-:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:!I-
| VP9 payl oad descriptor (integer #bytes) |

| i i i o i I R S S
[ VP9 pyld hdr | [
e e ot b e o o i e e e e e |
I I
+ |

Bytes 2..N of VP9 payl oad
I

| S e s i S SR e R SR
[ : OPTI ONAL RTP paddi ng [
B i s T T S T et S S T S I T s sl s ol ST S S S

The VP9 payl oad descriptor and VP9 payl oad header will be descri bed
in the next section. OPTIONAL RTP paddi ng MJUST NOT be i ncl uded
unless the P bit is set.

Figure 1

Marker bit (M: MJST be set for the final packet of each encoded
frane. This enabl es a decoder to finish decoding the frame, where
it otherwise may need to wait for the next packet to explicitly
know that the frane is conplete. Note that, if spatial or quality
scalability is in use, nore frames fromthe sane picture may
follow, see the description of the E bit bel ow

Ti mestanp: The RTP timestanp indicates the tinme when the frame was

sampled, at a clock rate of 90 kHz. If a picture is encoded with
mul tiple frames, all of the franes of the picture have the sane
ti mest anp.

Sequence nunber: The sequence nunbers are nonotonically increasing
in order of the encoded bitstream
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The remai ni ng RTP header fields are used as specified in
[ RFC3550] .

4.2. VP9 Payl oad Description

The first octets after the RTP header are the VP9 payl oad descri ptor,
with the follow ng structure.

o
=
N
w
N
(€3]
(o2}
~

B i e S S S
[1T]LIFIBlEVIY -| (REQU RED)
B
I : |MPICTURE ID | (RECOVMENDED)
+- - - - - - - -+
M | EXTENDED PID | (RECOMVENDED)
B i e S S S
L: | T| S| | R| (CONDITIONALLY RECOMVENDED)
i SN S -\
F: | PID|X RS ( OPTI ONAL)
+- - - - - - - -+ - Rtimes
X: | EXTE PID | (OPTI ONAL) .
B i e S S S -/
V. | SS |
L-+-+-+-+-+-+-+-L
U | Su [
L-+-+-+-+-+-+-+-L
Figure 2

I: PicturelD present. When set to one, the OPTIONAL Picturel D MJST
be present after the mandatory first octet and specified as bel ow
O herwi se, Picturel D MUST NOT be present.

L: Layer indices present. \When set to one, the octets follow ng the
first octet and the extended Picture ID (if present) are as
descri bed by "Layer indices" bel ow

F: Reference indices present. Wen set to one, the octets follow ng
the first octet and the extended Picture ID (if present) are as
descri bed by "Reference indices" below This MIST only be set if
Lisalsol; if Lis O then this MIST be set to zero and ignored
by receivers.

B: Start of VP9 frame. MJST be set to 1 if the first payload octet
of the RTP packet is the beginning of a new VP9 frane, and MJST

Uberti, et al. Expires April 30, 2015 [ Page 6]



Internet-Draft RTP Payl oad Format for VP9 Cct ober 2014

NOT be 1 otherwise. Note that this frame might not be the first
franme of the picture

E: End of picture. MJIST be set to 1 for the final RTP packet of a
VP9 picture, and O otherwise. Unless spatial or quality
scalability is in use for this picture, this will have the sane
value as the marker bit in the RTP header

V. Scal ability Structure (SS) present. Wen set to one, the OPTI ONAL
Scalability Structure MJST be present in the payl oad descriptor
O herwi se, the Scalability Structure MJST NOT be present.

U Scalability Structure Update (SU) present. Wen set to one, the
OPTI ONAL Scal ability Structure Update MJST be present in the
payl oad descriptor. Oherwi se, the Scalability Structure Update
MUST NOT be present.

-: Bit reserved for future use. MJST be set to zero and MJST be
i gnored by the receiver.

After the extension bit field follow the extension data fields that
are enabl ed.

M The nost significant bit of the first octet is an extension fl ag.
The field MUST be present if the | bit is equal to one. |If set
the PicturelD field MUST contain 16 bits else it MJST contain 8
bits including this MSB, see PicturelD

PicturelD: 8 or 16 bits including the Mbit. This is a running
i ndex of the frames. The field MJST be present if the | bit is
equal to one. The 7 following bits carry (parts of) the
PicturelD. |If the extension flag is one, the PicturelD continues
in the next octet formng a 15 bit index, where the 8 bits in the
second octet are the least significant bits of the PicturelD. If
the extension flag is zero, there is no extension, and the
PicturelDis the 7 remaining bits of the first (and only) octet.
The sender may choose 7 or 15 bits index. The Picturel D SHOULD
start on a random nunber, and MJUST wap after reaching the nmaxi mum
ID. The receiver MJST NOT assune that the nunmber of bits in
Picturel D stay the sane through the session

Layer indices: This byte is optional, but reconmended whenever
encoding with layers. T, S and Q are 2-bit indices for tenporal,
spatial, and quality layers, respectively. S and Q start at zero
for each picture, and increnent consecutively (with Q incrementing
before S). These can help MCUs neasure bitrates per |ayer and can
hel p them nake a qui ck decision on whether to relay a packet or
not. They can also help receivers determine what |ayers they are
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currently decoding. If "F' is set inthe initial octet, Ris 2
bits representing the nunber of reference fields this frame refers
to. R MAY be zero, indicating a keyfrane. The |ayer indices
field will be followed by R reference indices. If "F' is not set,
R MUST be set to zero and ignored by receivers.

Ref erence indices: These bytes are optional, but recomended when
encoding with layers in the flexible node. They are also
recomended in the non-flexi bl e node when sending frames which are
out of sync with the pattern signaled with the SS, for instance
when encoding a | ayer synchroni zation frame in response to a LIR

PID: The relative Picture IDreferred to by this frame. 1.e.
PI D=3 on a packet containing the frame with Picture ID 112
means that the frame refers back to the frame with picture ID
109. This calculation is done nodulo the size of the Picture
IDfield, i.e. either 7 or 15 bits. For nost |layer structures
a 3-bit relative Picture ID will be enough; however, the X bit
can be used to refer to pictures with Picture IDs nore than 7
previously.

RS and RQ The spatial and quality layer IDs of the frame
referred to by this frane, in the picture identified by the
relative Picture ID

X: 1 if this layer index has an extended relative Picture ID

These 1-2 bytes are repeated R tines, defined by the two R bits in
the layer indices field.

4.2.1. Scalability Structure (SS):

The Scalability Structure data describes the pattern of scal able
franmes that will be used in a scalable stream |If the VP9 payl oad
header’s "V' bit is set, the scalability structure (SS) is present in
the position indicated in Figure 2

B S R R S
V: | PATTERN LENGTH
Bl I S i i el it o -\
| T] S| Q| R| (OPTIONAL)
B ol autt SRR R SR S -\ .
| PID|X RS ( OPTI ONAL) . . - PAT. LEN. tines
LT N T S S T I N - Rtines
X: | EXTENDED PID | (OPTI ONAL)
Lt NI R R i o R R -/ -/

Fi gure 3
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4.

2

The scalability structure allows the structure of the VP9 streamto
be predeclared, rather than indicating it on the fly with every frane
as with the layer indices.

Its structure consists of a sequence of franes, encoded as with the
layer indices. |t begins with PATTERN LENGTH, indicating the numnber
of franmes in the pattern; it is then followed by that many instances
of data encoded using the same semantics as the |ayer indices.

TODO add frame resolution information

In a scalable streamsent with a fixed pattern, the scalability
structure SHOULD be included in the first packet of every keyfrane
picture, and also in the first packet of the first picture in which
the scalability structure changes. |If a SSis included in a picture
with TID not equal to 0, it MJST also be repeated in the first packet
the first franme with a lower TID, until TID equals O.

If PATTERN LENGTH is 0, it indicates that no fixed scalability
information is present going forward in the bitstream An SSwith a
PATTERN LENGTH of O allows a bitstreamto be changed from non-
flexible to flexible node.

2. Scalability Structure Update (SU)

TODO
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4.3. VP9 Payl oad Header
TODO need to describe VP9 payl oad header
4.4. Frame Fragnentation

VP9 frames are fragnented into packets, in RTP sequence nunber order
beginning with a packet with the B bit set, and ending with a packet
with the RTP marker bit set. There is no nechanismfor finer-grained
access to parts of a VP9 frane.

4.5. Exanples of VP9 RTP Stream
TODO
5. Using VP9 with RPSI and SLI Feedback

The VP9 payl oad descriptor defined in Section 4.2 above contains an
optional PicturelD paranmeter. One use of this paraneter is included
to enabl e use of reference picture selection index (RPSI) and slice
| oss indication (SLI), both defined in [ RFC4585].

5.1. RPSI
TODO Update to indicate which frame within the picture.

The reference picture selection index is a payl oad-specific feedback
message defined within the RTCP-based feedback format. The RPS
message i s generated by a receiver and can be used in two ways.
Either it can signal a preferred reference picture when a | oss has
been detected by the decoder -- preferably then a reference that the
decoder knows is perfect -- or, it can be used as positive feedback

i nformati on to acknow edge correct decoding of certain reference
pictures. The positive feedback nethod is useful for VP9 used as

uni cast. The use of RPSI for VP9 is preferably conbined with a
speci al update pattern of the codec’s two special reference franes --
the golden frame and the altref frame -- in which they are updated in
an alternating | eapfrog fashion. Wen a receiver has received and
correctly decoded a golden or altref franme, and that frane had a
PicturelD in the payl oad descriptor, the receiver can acknow edge
this sinply by sending an RPSI nessage back to the sender. The
message body (i.e., the "native RPSI bit string" in [RFC4585]) is
simply the Picturel D of the received frane.
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5.2. SLI
TODO Update to indicate which frane within the picture.

The slice loss indication is another payl oad-specific feedback
message defined within the RTCP-based feedback format. The SLI
message i s generated by the receiver when a I oss or corruption is
detected in a frane. The format of the SLI message is as foll ows
[ RFCA585] :

0 1 2 3
01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| First | Nunber | PicturelD |
B i S S T s i S T st i S S S S S S S S i

Figure 4

Here, First is the macrobl ock address (in scan order) of the first

| ost bl ock and Nunber is the nunmber of |ost blocks. PicturelDis the
six least significant bits of the codec-specific picture identifier
in which the | oss or corruption has occurred. For VP9, this codec-
specific identifier is naturally the PicturelD of the current frane,
as read fromthe payload descriptor. |If the payload descriptor of
the current frame does not have a Picturel D, the receiver MAY send
the |l ast received PicturelD+t1 in the SLI nmessage. The receiver MAY
set the First paranmeter to 0, and the Nunber parameter to the total
nunber of nacrobl ocks per franme, even though only parts of the frane
is corrupted. Wen the sender receives an SLI nessage, it can nake
use of the know edge fromthe | atest received RPSI nessage. Know ng
that the last golden or altref frame was successfully received, it
can encode the next frame with reference to that established

ref erence

5.3. Exanple

TODO this exanple is copied fromthe VP8 payl oad fornmat

speci fication, and has not been updated for VP9. It may be

i ncorrect.

The use of RPSI and SLI is best illustrated in an exanple. In this
exanpl e, the encoder may not update the altref franme until the |ast
sent gol den frame has been acknow edged with an RPSI nessage. |[|f an

update is not received within sonme time, a new golden frane update is
sent instead. Once the new golden frane is established and
acknow edged, the sanme rule applies when updating the altref frane.
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| Event | Sender | Receiver | Established
| | | | reference |

Send gol den frane
PicturelD =0

Recei ve and decode
gol den frame

I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
| 1001 | | Send RPSI (0) [ [
I I I I I
| 1002 | Receive RPSI(0) | | gol den |
I I I I I
| | (sending regular | | |
SRR | |
| 1100 | Send altref frane | | |
| | PicturelD = 100 | | |
I I I I I
| | | Altref corrupted or | gol den |
I I | lost I I
I I I I I
| 1101 | | Send SLI(100) | gol den |
I I I I I
| 1102 | Receive SLI(100) | [ [
I I I I I
| 1103 | Send frane with | | |
[ | reference to [ [ [
I | golden I I I
| | | _ | |
| | | Receive and decode | gol den |
| | | frane (decoder state | |
| | | restored) | |
I I I I I
| | (sending regular | | |
I | | |
| 1200 | Send altref frame | | |
| | PicturelD = 200 | | |
I I I I I
| | | Receive and decode | gol den |
[ [ | altref frane [ [
I I I I I
| 1201 | | Send RPSI (200) | |
I I I I I
| 1202 | Receive RPSI(200) | | altref [
I I I I I
I I I I I

(sendi ng regul ar
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SRR | |
| 1300 | Send golden frame | | |
[ | PicturelD = 300 [ [ [
I I I I I
| | | Receive and decode | altref |
| | | golden frame | |
I I I I I
| 1301 | | Send RPSI (300) | altref |
I I I I I
| 1302 | RPSI | ost | | |
I I I I I
| 1400 | Send golden franme | | |
| | PicturelD = 400 | | |
I I I I I
[ [ | Receive and decode | altref [
| | | golden frane | |
I I I I I
| 1401 | | Send RPSI (400) [ [
I I I I I
| 1402 | Receive RPSI(400) | | gol den |
Fom oo - S o m e e e e e oo oo e e e - +

Tabl e 1: Exanpl e signaling between sender and receiver

Note that the schene is robust to | oss of the feedback nessages. |If
the RPSI is lost, the sender will try to update the golden (or
altref) again after a while, without rel easing the established
reference. Also, if an SLI is lost, the receiver can keep sending
SLI nessages at any interval allowed by the RTCP sending timng
restrictions as specified in [RFC4585], as long as the picture is
corrupt ed.

6. Layer Intra Request

Editor’s Note: The message described in this section is applicable to
ot her codecs beyond just VP9. |In the future it will be likely be
split out into another docunent.

TODO details of howthis is encoded in RTCP

A synchroni zation frane can be requested by sending a LIR, which is
an RTCP feedback nessage asking the encoder to encode a frame which
makes it possible to upgrade to a higher layer. The LIR nessage
contains two tuples, {T1,S1, Ql} and {T2, S2, @}, where the first tuple
is the currently highest |ayer the decoder can decode, while the
second tuple is the layer the decoder wants to upgrade to.
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7

7

I dentification of an upgrade frane can be derived fromthe reference
I Ds of each frame by backtracki ng the dependency chain until reaching
a point where only decodable frames are being referenced. Therefore
it’s recommended both for both the flexible and the non-flexible node
that, when upgrade frames are being encoded in response to a LIR

t hose packets should contain |ayer indices and the reference fields
so that the decoder or an MCU can nake this derivation.

Exanpl e:

LIR{1,1,0}, {1,2,1} is sent by an MCU when it is currently relaying
{1,1,0} to a receiver and which wants to upgrade to {1,2,1}. In
response the encoder should encode the next franes in |ayers {1,1, 1}
and {1,2,1} by only referring to frames in {1,1,0}, {1,0,0} or
{0, 0, 0}.

In the non-flexible node, periodic upgrade frames can be defined by
the layer structure of the SS, thus periodic upgrade frames can be
automatically identified by the picture |D.

Payl oad Format Parameters
This payload format has two required paraneters.

1. Media Type Definition

This registration is done using the tenplate defined in [ RFC6838] and
foll owi ng [ RFC4855] .

Type nane: video
Subt ype name: VP9

Requi red paraneters
These paraneters MJST be used to signal the capabilities of a
receiver inplenmentation. These parameters MJST NOT be used for
any ot her purpose.

max-fr: The value of max-fr is an integer indicating the maxi num
frame rate in units of frames per second that the decoder is
capabl e of decodi ng.

max-fs: The value of max-fs is an integer indicating the maxi num
frane size in units of macrobl ocks that the decoder is capable
of decodi ng.

The decoder is capable of decoding this franme size as long as
the width and height of the frame in nacrobl ocks are less than
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int(sgrt(max-fs * 8)) - for instance, a max-fs of 1200 (capable
of supporting 640x480 resolution) will support w dths and
hei ghts up to 1552 pixels (97 macrobl ocks).
Optional paraneters: none
Encodi ng consi derati ons:
This media type is framed in RTP and contains binary data; see
Section 4.8 of [RFC6838].
Security considerations: See Section 8 of RFC xxxx.
[RFC Editor: Upon publication as an RFC, please replace "XXXX"
with the nunber assigned to this docunent and renove this note.]
Interoperability considerations: None.
Publ i shed specification: VP9 bitstream fornat
[I-D. grange-vp9-bitstreani and RFC XXXX
[RFC Editor: Upon publication as an RFC, please replace "XXXX"
with the nunber assigned to this docunent and renmove this note.]

Applications which use this nedia type:
For exanple: Video over |P, video conferencing.

Addi tional information: None.

Person & email address to contact for further infornmation:
TODO [ Pick a contact]

I ntended usage: COMVON

Restrictions on usage:
This nmedia type depends on RTP fram ng, and hence is only defined
for transfer via RTP [ RFC3550].

Author: TODO [Pick a contact]

Change controller:
| ETF Payl oad Working G oup del egated fromthe | ESG

7.2. SDP Paraneters

The receiver MIST ignore any fntp paranmeter unspecified in this nmeno.
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2.1. Mapping of Media Subtype Paraneters to SDP

The media type video/VP9 string is mapped to fields in the Session
Description Protocol (SDP) [RFC4566] as foll ows:

o The nmedia nane in the "nE" |line of SDP MJST be vi deo.

0 The encoding name in the "a=rtpmap" |ine of SDP MJUST be VP9 (the
medi a subtype).

0 The clock rate in the "a=rtprmap" |ine MJST be 90000.

0 The paraneters "max-fs", and "max-fr", MJST be included in the
"a=fntp" line of SDP. These paraneters are expressed as a nedia
subtype string, in the formof a sem colon separated |ist of
par anet er =val ue pairs.

2.1.1. Exanple
An exanpl e of nmedia representation in SDP is as follows:

nevi deo 49170 RTP/ AVPF 98
a=rt pmap: 98 VP9/ 90000
a=fmt p: 98 max-fr=30; nmax-fs=3600;

2.2. O fer/Answer Considerations
TODO Update this for VP9
Security Considerations

RTP packets using the payload format defined in this specification
are subject to the security considerations discussed in the RTP
specification [ RFC3550], and in any applicable RTP profile. The nmin
security considerations for the RTP packet carrying the RTP payl oad
format defined within this neno are confidentiality, integrity and
source authenticity. Confidentiality is achieved by encryption of
the RTP payload. Integrity of the RTP packets through suitable
cryptographic integrity protecti on nechanism Cryptographic system
may al so allow the authentication of the source of the payload. A
sui tabl e security nmechanismfor this RTP payl oad fornmat shoul d
provide confidentiality, integrity protection and at |east source

aut henti cation capable of deternmining if an RTP packet is froma
menber of the RTP session or not. Note that the appropriate

mechani smto provide security to RTP and payl oads follow ng this nmeno
may vary. It is dependent on the application, the transport, and the
signaling protocol enployed. Therefore a single nmechanismis not

suf ficient, although if suitable the usage of SRTP [ RFC3711] is
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recommended. This RTP payl oad format and its nedia decoder do not
exhi bit any significant non-uniformty in the receiver-side

comput ati onal conplexity for packet processing, and thus are unlikely
to pose a denial-of-service threat due to the recei pt of pathol ogical
data. Nor does the RTP payload format contain any active content.

Congestion Control

Congestion control for RTP SHALL be used in accordance with RFC 3550
[ RFC3550], and with any applicable RTP profile; e.g., RFC 3551

[ RFC3551]. The congestion control mechanismcan, in a real-tine
encodi ng scenario, adapt the transmission rate by instructing the
encoder to encode at a certain target rate. Media aware network

el ements MAY use the information in the VP9 payl oad descriptor in
Section 4.2 to identify non-reference franes and discard themin
order to reduce network congestion. Note that discarding of non-
reference frames cannot be done if the streamis encrypted (because
the non-reference marker is encrypted).

| ANA Consi der ati ons

The 1ANA is requested to register the follow ng val ues:
- Media type registration as described in Section 7.1.
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