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RTP Payl oad Format for VC-2 High Quality (HQ Profile

Abstract

This meno describes an RTP payload format for the High Quality (HQ
profile of Society of Mtion Picture and Tel evi si on Engi neers
Standard ST 2042-1, known as VC-2. This docunent describes the
transport of HQ Profile VC-2 in RTP packets and has applications for
| ow conpl exity, high-bandw dth streanm ng of both | ossless and | ossy
conpressed vi deo.

The HQ profile of VC-2 is intended for |owlatency video conpression
(with latency potentially on the order of lines of video) at high
data rates (with conpression ratios on the order of 2:1 or 4:1).

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(ITETF). It represents the consensus of the |IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
https://ww.rfc-editor.org/info/rfc8450.
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1. Introduction

This meno specifies an RTP payl oad format for the video coding
standard Society of Mdtion Picture and Tel evi si on Engi neers ST
2042-1: 2017 [VC2], also known as VC 2

The VC-2 codec is a wavel et-based codec intended primarily for

prof essional video use with high bit-rates and only | ow | evel s of
conpression. It has been designed to have a |l ow | evel of conplexity
and potentially a very low | atency through both encoder and decoder:
wi th sonme choices of paraneters, this latency may be as low as a few
lines of video.

The low |l evel of conplexity in the VG2 codec allows for this | ow

| at ency operation but also nmeans that it |acks many of the nore

power ful conpression techniques used in other codecs. As such, it is
suitable for | ow conpression ratios that produce coded data rates
around half to a quarter of that of unconpressed video, at a simlar
visual quality.

The primary use for VC-2 is likely to be in professional video
producti on environnents.

2. Conventions, Definitions, and Acronyns

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in al
capitals, as shown here

3. Media Format Description

The VG2 specification defines a VG2 Stream as bei ng conposed of one
or nore Sequences. Each Sequence is independently decodabl e,
containing all of the needed paraneters and netadata for configuring
t he decoder.

Each Sequence consists of a series of 13-octet Parse Info Headers and
vari able-l1ength Data Units. The Sequence begins and ends with a
Parse I nfo Header, and each Data Unit is preceded by a Parse Info
Header. Data Units cone in a variety of types, and the type of a
Data Unit is signaled in the preceding Parse Info Header. The nost

i mportant types are the Sequence Header, which contains configuration
data needed by the decoder, and several types of Coded Picture, which
contain the coded data for the pictures thenselves. Each picture
represents a frame in a progressively scanned vi deo Sequence or a
field in an interlaced video Sequence.
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The first Data Unit in a Sequence as produced by an encoder is always
a Sequence Header; however, Sequences can be joined in the nmiddle, so
it should not be assuned that the first Data Unit received wll

al ways be a Sequence Header.

The High Quality (HQ profile for VC-2 restricts the types of Parse
Info Headers that nmay appear in the Sequence (and hence al so the
types of Data Unit) to only:

0 Sequence Headers (which are always followed by a Data Unit),

o High Qality Pictures (which are always followed by a Data Unit),
o High Qality Fragnents (which are always followed by a Data Unit),
0 Auxiliary Data (which are always followed by a Data Unit),

0 Padding Data (which are always followed by a Data Unit), and

o End of Sequence (which are never followed by a Data Unit).

At the time of witing, there is no definition for the use of
Auxiliary Data in VC 2, and Padding Data is required to be ignored by
all receivers

Each High Quality Picture Data Unit contains a set of paraneters for
the picture followed by a series of Coded Slices, each representing a
rectangul ar region of the transfornmed picture. Slices within a
picture may vary in coded length, but all represent the same shape
and size of rectangle in the picture.

Each High Quality Fragment Data Unit contains either a set of
paraneters for a picture or a series of Coded Slices. Fragnents
carry the sane data as pictures, but broken up into smaller units to
facilitate transm ssion via packet-based protocols such as RTP.

Thi s payload format only nakes use of Fragnents, not pictures.
4. Payl oad For nmat

In this specification, each RTP packet is used to carry data
corresponding to a single Parse Info Header and its follow ng Data
Unit (if it has one). A single packet MAY NOT contain data from nore
than one Parse Info Header or Data Unit. A single Parse Info Header
and Data Unit pair MJST NOT be split across nore than one packet.

The sole exception to this rule is that an Auxiliary Data Unit MAY be
split between nultiple packets, using the B and E flags to indicate
start and end.
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This specification only covers the transport of Sequence Headers
(together with their acconpanying Data Unit), Hi gh Quality Fragments
(together with their acconpanying Data Unit), Auxiliary Data
(together with their acconpanying Data Unit), and (optionally) End
Sequence Headers and Padding Data (for which no Data Unit it
carried).

H gh Quality Pictures can be transported by converting theminto an
equi val ent set of Hi gh Quality Fragnents. The size of Fragnents
shoul d be chosen so as to fit within the MU of the network in use.

For this reason, this docunent defines six types of RTP packets in a
VC-2 nedia stream

0 a VG2 Sequence Header (Figure 1) (see Section 11 of the VG 2
specification [VC2]),

0 a Picture Fragnent containing the VC-2 Transform Paraneters for a
Picture (Figure 2) (see Section 14 of the VC 2 specification
[vezl),

0 a Picture Fragnent containing VG2 Coded Slices (Figure 3) for a
picture (see Section 14 of the VC- 2 specification [VC2]),

o the end of a VC-2 Sequence (Figure 4) (see Section 10.5.2 of the
VC-2 specification [VC2]),

o the contents of an Auxiliary Data Unit (Figure 5) (see
Section 10.4.4 of the VC-2 specification [VC2]), and

0 an indication of the presence of a padding Data Unit (Figure 6)
(see Section 10.4.5 of the VC-2 specification [VC2]).

These six packet types can be distinguished by the fact that they use
different codes in the Parse Code ("PC') field, except for the two
types of Picture Fragnent that use the sane value in PC but have
different values in the "No. of Slices" field.

The options for PC codes are explained in nore detail in Section 4.3.
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0 1 2 3

01234567890123456789012345678901

e T s t e e o e S el o o b oI S SRR S

V | P| X| cC |M PT | Sequence Numnber

B i T o S o i S S i s S S S S S S
Ti mest anp |

i e T S i T i i i e s S e S

+

|

+

|

+

| synchroni zati on source (SSRC) identifier |
+=t=+=+=t+=+=+=t+=+=+=+=t=+=+=+=+=+=+=t+=+=+=+=+=+=+=t+=+=+=+=+=+=+=+
|

|

+

|

|

+

|

+

contributing source (CSRC) identifiers

=4=4=4+=+4=4+=4+=4+=4+=4+=4+=4+=4+=+=4+=4+=+=4+=4+=+=4+=4+=4+=4+=4+=4+=4+=4+=4=4+=4=4=
Optional Extension Header

=~4=4=+4=4=4=+=4=4+=4+=4=4+=4+=4=4+=4+=4=4=4+=4+=4=4+=4+=4=4+=4+=4=4+=4+=4=4=4=
Ext ended Sequence Number | Reserved | PC = 0x00

|
|
+
|
|
+
|
+++++++++++++++++++++++++++++++|

Vari abl e- Lengt h Coded Sequence Header

Figure 1: RTP Payl oad Format for Sequence Header
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1 2 3

1234567890123456789012345678901
Bl o T e e e e S s i e o S S O e S =
V | P| X| cC |M PT | Sequence Numnber |
B i i i S S R ih s s I S S o O S S
Ti mest anp |

B o e e S e e T i i i T e e e e s
synchroni zati on source (SSRC) identifier |

B R = =R T e e e e e LRI R
| contributing source (CSRC) identifiers |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Optional Extension Header |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Ext ended Sequence Number | Reserved |I]F| PC = OXEC |
B e e et o e e e e e e e e e e e A A A s
| Pi cture Nunber |
T o o T i ol S i S e e e e o T SIS

0
0

—+— +— +

| Slice Prefix Bytes | Slice Size Scal er |
T i e T e el i o
| Fragnment Length | No. of Slices =0 |
T S e i S e i e S e e it i S i i U i B i e e il

Vari abl e- Lengt h Coded Transform Paraneters

Figure 2: RTP Payl oad Format for Transform Paraneters Fragnent
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1 2 3
1234567890123456789012345678901
Bl o T e e e e S s i e o S S O e S =
V | P| X| cC |M PT | Sequence Numnber |
B i i i S S R ih s s I S S o O S S
Ti mest anp |
B o e e S e e T i i i T e e e e s
synchroni zati on source (SSRC) identifier |
B R = =R T e e e e e LRI R
| contributing source (CSRC) identifiers |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Optional Extension Header |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Ext ended Sequence Number | Reserved |I]F| PC = OXEC |
B e e et o e e e e e e e e e e e A A A s
| Pi cture Nunber |
T o o T i ol S i S e e e e o T SIS
| Slice Prefix Bytes | Slice Size Scal er
B T e e e e e T e e e e T e e ok o e o

0
0

—+— +— +

| Fragnment Length | No. of Slices
B i T o S o i S S i s S S S S S S
| Slice Ofset X | Slice Ofset Y
B i T St e s s it i SR SR S T S S

Coded Slices

Fi gure 3: RTP Payl oad Format for Fragnent Containing Slices

Weaver St andards Track [ Page 8]



RFC 8450 VC-2 HQ RTP Payl oad Cct ober 2018

1 2 3

1234567890123456789012345678901
Bl o T e e e e S s i e o S S O e S =
V | P| X| M PT | Sequence Numnber |
B i i i S S R ih s s I S S o O S S
Ti mest anp |
B o e e S e e T i i i T e e e e s
synchroni zati on source (SSRC) identifier |
B R = =R T e e e e e LRI R
| contributing source (CSRC) identifiers |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Optional Extension Header |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Ext ended Sequence Number | Reserved | PC = 0x10 |
B e e et o e e e e e e e e e e e A A A s

0
0

—+— +— +

Fi gure 4: RTP Payl oad Format for End of Sequence

0 1 2 3
01234567890123456789012345678901
- i S S i s s i S S S e e s s i
cC |'M PT | Sequence Number |
B S S i i s o i S S R r
Ti mest anp |
Bl o o o e e e S T i e o S S R S e S S =
synchroni zati on source (SSRC) identifier |
B e e et o e e e e e e e e e e e A A A s
| contributing source (CSRC) identifiers |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Opti onal Extension Header |
L:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:+:L
| Ext ended Sequence Nunber | BlE| Reserved | PC = 0x20 |
T e e i i e e S e E . i S s SN SR
| Data Length |
i T i i o e e e et i S o SR SRR R S

T
VI PIX
- - -t

—+— +— 4

Uncoded Payl oad Dat a

Fi gure 5: RTP Payl oad Format for Auxiliary Data
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1 2 3
34567890123456789012345678901
i i S S e R e i i o o S S S S S e e e

M PT | Sequence Numnber |

e T e e e e e i ik it R R S e S S e s S S S S O
Ti mest anp |

B T T e S e T i S
synchroni zati on source (SSRC) identifier |
=~=4=+4=4=4+=+=4=4+=4+=4=4+=4+=4=4+=4+=4+=4+=4+=4+=4=4+=4+=4=4+=4+=4=4+=4+=4=4+=4+=+
contributing source (CSRC) identifiers

o o
[
N

T

<
+— +
uv)
v
+= 4+

T

=4=4=4+=+4=4+=4+=4+=4+=4+=4+=4+=4+=+=4+=4+=+=4+=4+=+=4+=4+=4+=4+=4+=4+=4+=4+=4=4+=4=4=
Optional Extension Header

=~4=4=+4=4=4=+=4=4+=4+=4=4+=4+=4=4+=4+=4=4=4+=4+=4=4+=4+=4=4+=4+=4=4+=4+=4=4=4=
Ext ended Sequence Number | Bl E] Reserved | PC = 0x30
-+ - - - - - - - - - - - - - - - - -
Data Length

+—+— +—— +—— +— +— +— +

+— +— +— +—

Fi gure 6: RTP Payl oad Format for Paddi ng Data

Al'l fields in the headers longer than a single bit are interpreted as
unsi gned integers in network byte order.

4.1. RTP Header Usage

The fields of the RTP header have the foll ow ng additional notes on
t heir usage:

Marker Bit (M: 1 bit. The marker bit MJST be set on any packet that
contains the final slice in a coded picture and MIUST NOT be set
ot herw se.

Payl oad Type (PT): 7 bits. A dynami cally allocated payl oad type
field that designates the payload as VC 2-coded vi deo.

Sequence Nunmber: 16 bits. Because the data rate of VC- 2-coded
Streanms can often be very high, in the order of gigabits rather
than megabits per second, the standard 16-bit RTP sequence
nunber can cycle very quickly. For this reason, the sequence
nunmber is extended to 32 bits, and this field MIST hold the
| ow-order 16 bits of this val ue.
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Ti mestanp: 32 bits. If the packet contains Transform Paraneters or
Coded Slice data for a coded picture, then the tinestanp
corresponds to the sanpling instant of the coded picture. A
90kHz cl ock SHOULD be used. A single RTP packet MJST NOT
contain coded data for nore than one coded picture, so there is
no anbiguity here

A Sequence Header packet SHOULD have the sane tinestanp as the
picture that will followit in the Stream An End of Sequence
packet SHOULD have the sane tinestanp as the previous picture
that appeared in the Stream

The renai ning RTP header fields are used as specified in RTP
[ RFC3550] .

4.2. Payl oad Header
The fields of the extended headers are defined as foll ows:

Ext ended Sequence Nunber: 16 bits. MJIST contain the high-order 16
bits of the 32-bit packet sequence number. This is needed
since the high data rates of VG 2 Sequences nean that it is
highly likely that the 16-bit sequence nunber will roll over
too frequently to be of use for Stream synchronization

B: 1 bit. MJST be set to 1 if the packet contains the first byte of
an Auxiliary Data Unit and otherwi se MJST be 0. |If the
recomendations in Section 4.4 ("Stream Constraints") are
foll owed, then every Auxiliary Data Unit will be small enough
to fit in a single packet, and so this bit (where present) wll
al ways be 1.

E: 1 bit. MJST be set to 1 if the packet contains the final byte of
an Auxiliary Data Unit and ot herwi se MJST be 0. |If the
recomendations in Section 4.4 ("Stream Constraints") are
foll owed, then every Auxiliary Data Unit will be small enough
to fit in a single packet, and so this bit (where present) wll
al ways be 1.

I: 1 bit. MJST be set to 1 if the packet contains coded picture
paraneters or slice data froma field in an interlaced frane.
MUST be set to O if the packet contains data fromany part of a
progressive frane.

Weaver St andards Track [ Page 11]



RFC 8450

VC-2 HQ RTP Payl oad Cct ober 2018

F: 1 bit. MJST be set to 1 if the packet contains coded picture

Par se

paraneters or slice data fromthe second field of an interlaced
frane. MJIST be set to O if the packet contains data fromthe
first field of an interlaced frane or any part of a progressive
frame.

Code (PC): 8 bits. Contains a Parse Code that MJST be the
val ue indicated for the type of data in the packet.

Data Length: 32 bits. For an auxiliary Data Unit, this contains the

nunber of bytes of data contained in the payl oad section of
this packet. |If the recommendations in Section 4.4 ("Stream
Constraints") are followed, then no Auxiliary Data Unit will be
| arge enough to cause a packet to exceed the MIU of the

net wor k.

Pi cture Nunber: 32 bits. MUST contain the Picture Nunber for the

Slice

Weaver

coded picture this packet contains data for, as described in
Section 12.1 of the VG2 specification [VC2].

The sender MUST send at | east one transform paraneters packet
for each coded picture and MAY include nore than one as | ong as
they contain identical data. The sender MJUST NOT send a packet
froma new picture until all the coded data fromthe current

pi cture has been sent.

If the receiver receives Coded Slices packets for a picture but
does not receive a Transform Paraneters packet for that
picture, then this is an indication of either packet |oss,
joining a Stream m d-picture, or a non-conpliant transmtter

In this case, the receiver MAY assune that the paraneters are
unchanged since the last picture, or it MAY discard the

pi cture. Choosing between these two options is left up to the
i npl enentation as it will be dependent on intended use. The
former may result in mal formed pictures, while the latter wll
result in dropped franes.

Prefix Bytes: 16 bits. MJST contain the Slice Prefix Bytes
val ue for the coded picture this packet contains data for, as
described in Section 12.3.4 of the VC 2 specification [VC2].

In the VC-2 specification, this value is not restricted to 16

bits, but the constraints on Streans specified in this docunent
(Section 4.4) do require this.
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Slice Size Scaler: 16 bits. MJST contain the Slice Size Scal er val ue
for the coded picture this packet contains data for, as
described in Section 12.3.4 of the VC 2 specification [VC2].

In the VG2 specification, this value is not restricted to 16
bits, but the constraints on Streans specified in this docunent
(Section 4.4) do require this.

Fragnent Length: 16 bits. MJST contain the nunber of bytes of data
contai ned in the coded payl oad section of this packet.

No. of Slices: 16 bits. MJST contain the nunber of Coded Slices
contained in this packet, which MIST be 0 for a packet
contai ning Transform Paraneters. |n a packet containing Coded
Slices, this nunber MJST be the nunber of whole slices
contai ned in the packet, and the packet MJST NOT contain any
partial slices.

Slice Ofset X2 16 bits. MJIST contain the X coordinate of the first
slice in this packet, in slices, starting fromthe top |eft
corner of the picture.

Slice Ofset Y: 16 bits. MJST contain the Y coordi nate of the first
slice in this packet, in slices, starting fromthe top |left
corner of the picture.

4.3. The Choice of Parse Codes (Informative)

The "PC' field in the packets is used to carry the Parse Code, which
identifies the type of content in the packet. This code nmatches the
val ue of the Parse Code used to identify each Data Unit in a VC2
Stream as defined in the VC-2 specification, and each packet
contains the entire Data Unit.

Figure 7 lists all of the Parse Codes currently allowed in a VG 2

Sequence. The final columm indicates whether the code in question
can be present in a Streamtransnmitted using this specification
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I . O . +
| PC (hex) | Binary | Description | valid |
N Femmemmeaa T . +
| O0x00 | 0000 0000 | Sequence Header | Yes |
| O0x10 | 0001 0000 | End of Sequence | Yes |
| 0x20 | 0010 0000 | Auxiliary Data | Yes |
| 0x30 | 0011 0000 | Padding Data | Yes |
Fommemeena N e . +
| 0xC8 | 1100 1000 | LD Picture | No |
| OxE8 | 1110 1000 | HQ Picture | No |
| OxEC | 1110 1100 | HQ Picture Fragnent | Yes |
Fomm e - S i S +

Figure 7: Parse Codes and Meani ngs
4.4. Stream Constraints

A Sequence needs to conformto certain constraints in order to be
transmissible with this specification.

0 The Sequence MJST NOT contain Parse Info Headers with a Parse Code
ot her than 0x00 (Sequence Header), 0x10 (End of Sequence), 0x20
(Auxiliary Data), Ox30 (Padding Data), or OxEC (High Quality
Picture Fragnent). Sone other Streans MAY be convertible to neet
this restriction (see bel ow).

o Every High Quality Picture Fragnent MJST be no | onger than 65535
bytes. This can usually be ensured by splitting | arge Fragnents
into several smaller Fragnents, except in the case where an
i ndividual slice is too large, in which case see the notes bel ow
on conver si on.

o Informative note: this requirenent ensures that every Hi gh Quality
Picture Fragnment will always contain no nore than 65535 slices.

0o Every Hgh Quality Picture Fragnent SHOULD be snml| enough that
the RTP packet carrying it will fit within the network MIU size.
This can usually be ensured by splitting |large Fragnents into
several snaller Fragnents, except in the case where an individual
slice is too large, in which case see the notes bel ow on
conver si on.

o Every Hgh Quality Picture Fragnent MJST be encoded usi ng val ues

for Slice Prefix Bytes and Slice Size Scaler no greater than
65535.
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If a Sequence intended for transni ssion does not conformto these
restrictions, then it MAY be possible to sinply convert it into a
formthat does by splitting pictures and/or large Fragnents into
suitably sized Fragnents. This can be done provided that the
foll owi ng (weaker) constraints are net:

0 The Sequence does not contain Parse Info Headers with a Parse Code
ot her than 0x00 (Sequence Header), 0x10 (End of Sequence), 0x20
(Auxiliary Data), O0x30 (Padding Data), OxE8 (Hi gh Quality
Picture), or OXEC (Hi gh Quality Picture Fragment).

0 None of the High Quality Pictures or High Quality Picture
Fragnents contain slices that are individually |onger than 65535
bytes. Note: Wien this is the case, the values of Slice Prefix
Bytes and Slice Size Scaler will necessarily also be smaller than
65535.

0 None of the High Quality Pictures or High Quality Picture
Fragnents contain slices that are individually so large that an
RTP packet carrying a Fragnment containing that single slice wll
fit within the network MIU si ze.

It is not possible to send a Streamthat does not neet the above
requirenents via this mechanismunless the Streamis re-encoded by a
VC-2 Encoder so as to neet them

In addition, every Auxiliary Data Unit SHOULD be small enough that a
singl e RTP packet carrying it will fit within the network MIU size.
Since there is currently no specification for the format of Auxiliary
Data in VC-2, the nechanismfor ensuring this with an encoder

i mpl enentation that includes Auxiliary Data Units will be dependent
upon the inplenentation’s use for them

When encoding VC-2 video intended to be transported via RTP, a VC 2
profile and | evel that ensures these requirenments are net SHOULD be
used.

4.5. Payl oad Data

For the Sequence Header packet type (PC = 0x00), the payl oad data
MUST be the coded Sequence Header exactly as it appears in the VG2
Sequence.

For the Transform Paraneters packet type (PC = OXEC and No. of Slices
= 0), the payload data MJST be the variable-Iength coded Transform
Paranmeters. This MJST NOT include the Fragnment header (since all
data in the picture header is already included in the packet header).
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For the Auxiliary Data packet type (PC = 0x20), the payload data MJST
be a portion of the auxiliary data bytes contained in the Auxiliary
Data Unit being transnitted. The B flag MJST be set on the packet
that contains the first byte, the E flag MJST be set on the packet
that contains the last byte, the bytes MJST be included in order, and
t he packets MJST have conti guous sequence nunbers.

For the Picture Fragnment packet type (PC = OXEC and No. of Slices >
0), the payload data MJST be a specified nunber of Coded Slices in
the sane order that they appear in the VC-2 Stream \hich slices
appear in the packet is identified using the Slice Ofset X and Slice
O fset Y fields in the payl oad header.

For the End of Sequence packet type (PC = 0x10), there is no payl oad
dat a.

4.5.1. Reassenbling the Data
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Figure 8. VC-2 Parse Info Header
To reassenble the data in the RTP packets into a valid VC 2 Sequence:

0o The receiver SHOULD take the data from each packet with a Parse
Code of 0x00 and prepend a valid VC-2 Parse Info Header (Figure 8)
with the sane Parse Code (0x00). The resulting Sequence Header
Parse Info Header and Data Unit MJST be included in the output
stream before any coded pictures that followd the packet being
processed in the RTP stream unless an identical Sequence Header
has al ready been included, and they MAY be repeated (with
appropriate nodifications to the next and previous header offsets)
at any point that results in a valid VG2 Stream

Weaver St andards Track [ Page 16]



RFC 8450 VC-2 HQ RTP Payl oad Cct ober 2018

0 The receiver SHOULD take the data from each packet with a Parse
Code of OXEC and No. of Slices set to O (which together indicate
that this packet contains the Transform Paranmeters for a coded
picture) and prepend with the sanme Parse Code a valid VC-2 Parse
Info Header (Figure 8) followed by the picture nunber, Fragnent
data length, and slice count (0).

0 The receiver SHOULD take the data from each packet with a Parse
Code of OxEC and No. of Slices not set to O (which together
indicate that this packet contains Coded Slices) and prepend wth
the sane Parse Code a valid VG2 Parse |Info Header (Figure 8)
foll owed by the picture nunber, Fragnent data | ength, slice count,
x offset and y offset taken fromthe packet header.

0 A receiver MY conbine all Fragnment Data Units (with Parse Code
OxEC) and the sane picture nunber into a single picture Data Unit
with Parse Code OxE8. If the Streamis required to conply with
maj or versions 1 or 2 of the VG2 specification, then this MJST be
done.

0 The receiver SHOULD take the data from each packet with a Parse
Code of 0x20 and the B bit set and prepend a valid VC- 2 Parse Info
Header (Figure 8) with the Parse Code 0x20, and then take each
subsequent packet with Parse Code 0x20 without the B bit set and
append its payload to the growing Data Unit. Wen all packets for
a particular Data Unit have been received, it SHOULD be incl uded
in the output stream The final packet for a Data Unit will have
the E bit set.

0 Once a Data Unit has been assenbl ed, whether a Sequence Header,
Coded Picture Fragnent, Coded Picture, or Auxiliary Data Unit, the
next parse of fset and previous parse offset values in its Parse
I nfo Header SHOULD be filled with the offset between the start of
the header and the start of the next or previous header.

0 An End of Sequence Parse Info Header MAY be inserted when a packet
with Parse Code set to Ox10 is encountered, or at any other tine
that is allowed in a valid VG2 Stream After an End of Sequence
Parse Info Header is included in the output stream either the
Stream nust end, or it MJST be followed by a Sequence Header
indicating the start of a new Sequence. The next parse offset of
the End of Sequence header MJST be set to 0, and the previous
parse of fset SHOULD be filled with the offset fromthe start of
the previous Parse Info Header in the Stream

0 A Padding Data Parse |Info Header MAY be inserted when a packet

with Parse Code set to O0x30 and the B bit set is encountered, or
at any other time that is allowed in a valid VC-2 Stream The
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5.

| ength of the acconpanying Data Unit MAY have any value, and its
contents MJUST be set to a series of zero bytes. The next parse
of fset and previous parse offset values in its Parse Info Header
SHOULD be filled with the of fset between the start of the header
and the start of the next or previous header.

Forward Error Correction (FEC) Considerations
VC-2 provides no underlying protection against data loss, so it may
be useful to enploy Forward Error Correction to the Stream A
mechani smfor doing this to a generic RTP streamis specified in RFC
5109 [RFC5109]. |If making use of this nechanismto provide
multilevel protection, then the packets SHOULD be assigned to | ayers
based upon their packet type, with the packet types being, in order
of inportance:
1. Sequence Headers
2. Fragnents containing Transform Paraneters
3. Fragnments containing Coded Slices

4. Auxiliary Data and end of Sequence

5.  Paddi ng

It is RECOMWENDED that if nultilevel protection is to be used, then
one layer will protect all Sequence Header packets, and a second wl|l
protect Sequence Headers and all Fragments. |If desired, a third

| ayer MAY protect Auxiliary Data and End of Sequence packets.
Paddi ng data SHOULD NOT be protected by FEC

Congestion Control Considerations

Congestion control for RTP SHALL be used in accordance with RFC 3550
[ RFC3550] and any applicable RTP profile -- e.g., RFC 3551 [ RFC3551].
An additional requirenent if best-effort service is being used is:
users of this payload format MJST nonitor packet |oss to ensure that
the packet loss rate is within acceptable paraneters. GCrcuit
Breakers [ RFC8083] are an update to RTP [ RFC3550] that defines
criteria for when one is required to stop sendi ng RTP Packet Streans,
and applications inplenenting this standard MJST conply with it. RFC
8085 [ RFCB8085] provides additional information on the best practices
for applying congestion control to UDP streans.
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In particular, it should be noted that the expected data rate for RTP
sessions that use this profile is likely to be in the range of
gigabits per second. |If used on a closed network that has been
correctly provisioned for the expected data rates, this m ght not
pose a problem but there is always the risk of data getting out onto
t he open internet.
7. Payl oad Format Paraneters
This RTP payl oad format is identified using the 'video/vc2 nedia
type, which is registered in accordance with RFC 4855 [ RFC4855],
using the tenplate of RFC 6838 [ RFC6838].
7.1. Media Type Definition
Type nane:
vi deo
Subt ype nane:
vc2

Requi red paraneters

rate: The RTP tinmestanp clock rate. Applications using this
payl oad format SHOULD use a val ue of 90000.

profile: The VG2 profile in use. The only value currently
allowed is "HQ'.

Optional paraneters
version: the VC-2 specification version in use. The only
currently allowed value is "3" since all Sequences transported
using this nechanismw |l contain HQ Picture Fragnent Data Units,
whi ch the VC-2 specification [VC2] defines as requiring version 3.
level: The VC-2 level in use. Any integer may be used.

Encodi ng consi derati ons:

This nmedia type is framed and binary; see Section 4.8 in RFC 6838
[ RFC6838] .

Security considerations:

Pl ease see the security considerations in RFC 8450.
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Interoperability considerations: NA
Publ i shed specification:
RFC 8450
Applications that use this nedia type:
Vi deo Communi cati on.
Fragnment identifier considerations: NA
Additional information: NA
Person & emmil address to contact for further information:
Janmes P. Weaver <janes.barrett @bc. co. uk>
I nt ended usage:
COVIVON
Restrictions on usage:
This nmedia type depends on RTP fram ng and hence is only defined
for transfer via RTP [ RFC3550]. Transport within other fram ng
protocols is not defined at this tine.
Aut hor :
Janes P. Weaver <janes. barrett @bc. co. uk>
Change controller:
| ETF PAYLOAD Worki ng Group del egated fromthe | ESG
Provi sional registration? (standards tree only):

No
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7.2. Mapping to the Session Description Protocol (SDP)

The mappi ng of the above-defined payload format nedia type and its
paraneters SHALL be done according to Section 3 of RFC 4855
[ RFC4855] .

0 The type nane ("video") goes in SDP "n¥" as the nedia nane.

0 The subtype nane ("vc2") goes in SDP "a=rtpnap" as the encoding
nane, followed by a slash ("/") and the rate paraneter.

0 The required paraneter profile and the optional paraneters version
and | evel, when present, are included in the "a=fntp" attribute
line of SDP as a senicolon-separated |ist of paraneter=val ue
pairs.

Version and | evel SHALL be specified in decinmal when present.
For exanple, a sanple SDP mapping for VC-2 could be as foll ows:

mrvi deo 30000 RTP/ AVP 112
a=rtpmap: 112 vc2/ 90000
a=fmt p: 112 profil e=HQ versi on=3; | evel =0

In this exanple, a dynami c payload type 112 is used for vc-2 data.
The 90 kHz RTP tinestanp rate is specified in the "a=rtpmap" |ine
after the subtype. 1In the "a=fntp:" line, profile HQ version 3, and
I evel 0 (unknown or non-standard | evel) are specified.

7.3. O fer/Answer Considerations
Al paranmeters are declarative
8. | ANA Consi derations

| ANA has registered 'video/vc2 as specified in Section 7.1. The
medi a type has been added to the | ANA registry for "RTP Payl oad
Format Medi a Types"

<htt ps://ww. i ana. or g/ assi gnnent s/ rt p- par anet er s>

9. 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 applicable RTP profile such as
RTP/ AVP [ RFC3551], RTP/ AVPF [ RFC4585], RTP/ SAVP [ RFC3711], or

RTP/ SAVPF [ RFC5124]. However, as "Securing the RTP Franmework: Wy
RTP Does Not Mandate a Single Media Security Sol ution" [RFC7202]
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di scusses, it is not an RTP payload format’s responsibility to

di scuss or mandate what solutions are used to neet the basic security
goals like confidentiality, integrity, and source authenticity for
RTP in general. This responsibility lies with anyone using RTP in an
application. They can find guidance on avail able security nechani sns
and i nportant considerations in "Options for Securing RTP Sessions"

[ RFC7201]. Applications SHOULD use one or nore appropriate strong
security nechanisns. The rest of this section discusses the
security-inpacting properties of the payload format itself.

This RTP payl oad format and its nedia decoder do not exhibit any
significant non-uniformty in the receiver-side conputationa
compl exity for packet processing and thus are unlikely to pose a
deni al -of -service threat due to the recei pt of pathol ogi cal data.
Nor does the RTP payload format contain any active content.

To avoid buffer overruns when processing these packets, the receiver
MUST consider both the reported Fragnent |length and the actua
recei ved size of a packet containing slice data.

In sonme cases, the transnmitter may need to decode variable-length
coded headers in order to extract some data fromthe VC-2 bitstream
bef ore assenbling packets. This process is potentially subject to
buffer overruns if not inplenented carefully.
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