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RTP Payl oad Format for Vorbis Encoded Audio
Status of This Menp

Thi s docunment specifies an Internet standards track protocol for the
Internet community, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this nmeno is unlimted.

Abst ract

Thi s docunent describes an RTP payl oad format for transporting Vorbis
encoded audio. It details the RTP encapsul ati on mechani sm for raw
Vorbis data and the delivery nechanisns for the decoder probability
nmodel (referred to as a codebook), as well as other setup

i nformation.

Also included within this neno are nedia type registrations and the

details necessary for the use of Vorbis with the Session Description
Pr ot ocol (SDP).
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1.

1.

I nt roducti on

Vorbis is a general purpose perceptual audio codec intended to all ow
maxi mum encoder flexibility, thus allowing it to scale conpetitively
over an exceptionally wi de range of bit rates. At the high quality/
bitrate end of the scale (CD or DAT rate stereo, 16/24 bits), it is
in the sane | eague as MPEG 4 AAC. Vorbis is also intended for |ower
and hi gher sanple rates (from 8kHz tel ephony to 192kHz digita
masters) and a range of channel representations (nonaural,

pol yphoni ¢, stereo, quadraphonic, 5.1, anbisonic, or up to 255

di screte channel s).

Vor bi s encoded audio is generally encapsulated within an Ogg format
bi t stream [ RFC3533], which provides fram ng and synchronization. For
the purposes of RTP transport, this layer is unnecessary, and so raw
Vor bi s packets are used in the payl oad.

1. Conformance and Docunent Conventions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14, [RFC2119] and
i ndicate requirenent |evels for conpliant inplenentations.
Requirements apply to all inplenentations unless otherw se stated.

An implenentation is a software nodul e that supports one of the media
types defined in this docunent. Software nodul es may support

mul tiple nedia types, but conformance is considered individually for
each type

I mpl enentations that fail to satisfy one or nore "MJST" requirenents

are consi dered non-conpliant. |Inplementations that satisfy al
"MUST" requirenents, but fail to satisfy one or nore "SHOULD'
requirenents, are said to be "conditionally conpliant”. Al other

i npl ementations are "unconditionally conpliant"”.
Payl oad For mat

For RTP-based transport of Vorbis-encoded audi o, the standard RTP
header is followed by a 4-octet payl oad header, and then the payl oad
data. The payl oad headers are used to associate the Vorbis data with
its associ ated decodi ng codebooks as well as indicate if the

foll owi ng packet contains fragnmented Vorbis data and/or the nunber of
whol e Vorbis data franes. The payl oad data contains the raw Vorbis
bitstreaminformation. There are 3 types of Vorbis data; an RTP

payl oad MJUST contain just one of themat a tine.
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2.1. RTP Header

The format of the RTP header is specified in [ RFC3550] and shown in
Figure 1. This payload format uses the fields of the header in a
manner consistent with that specification.

0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
|V=2|P| X] CC | M PT | sequence nunber |
e L o i e i S e e T
| ti mestanp |
i e e R i s o i e R e e S o i i o S N S S
| synchroni zati on source (SSRC) identifier |
E  aE ar o e e e e e e e o B o e e A e A s R T
| contributing source (CSRC) identifiers |

| c. |
I S i o T s S S S e s s T
Figure 1: RTP Header
The RTP header begins with an octet of fields (V, P, X, and CC) to
support specialized RTP uses (see [RFC3550] and [ RFC3551] for
details). For Vorbis RTP, the follow ng val ues are used.
Version (V): 2 bits

This field identifies the version of RTP. The version used by this
specification is two (2).

Padding (P): 1 bit

Paddi ng MAY be used with this payload format according to Section 5.1
of [ RFC3550].

Extension (X): 1 bit

The Extension bit is used in accordance w th [ RFC3550].
CSRC count (CO): 4 bits

The CSRC count is used in accordance with [ RFC3550].
Marker (M: 1 bit

Set to zero. Audio silence suppression is not used. This conforns
to Section 4.1 of [VORBIS-SPEC- REF] .
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Payl oad Type (PT): 7 bits

An RTP profile for a class of applications is expected to assign a
payl oad type for this format, or a dynamcally allocated payl oad type
SHOULD be chosen that designates the payl oad as Vorbis.

Sequence nunber: 16 bits

The sequence nunber increnents by one for each RTP data packet sent,
and nmay be used by the receiver to detect packet |oss and to restore
the packet sequence. This field is detailed further in [ RFC3550].

Ti mestanp: 32 bits

A timestanmp representing the sanpling tine of the first sanple of the
first Vorbis packet in the RTP payload. The clock frequency MJST be
set to the sanple rate of the encoded audi o data and is conveyed out-
of -band (e.g., as an SDP paraneter).

SSRC/ CSRC identifiers:

These two fields, 32 bits each with one SSRC field and a maxi nrum of
16 CSRC fields, are as defined in [ RFC3550].

2.2. Payl oad Header

The 4 octets follow ng the RTP Header section are the Payl oad Header

This header is split into a nunber of bit fields detailing the format

of the foll owi ng payl oad data packets.
0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| | dent | F |VDT|# pkts.
i i i T i I S i e s o o i i

Fi gure 2: Payl oad Header
ldent: 24 bits

This 24-bit field is used to associate the Vorbis data to a decodi ng
Configuration. It is stored as a network byte order integer

Fragment type (F): 2 bits
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This field is set according to the following list:

0 = Not Fragnented

1 = Start Fragment

2 = Continuation Fragnent

3 = End Fragnent
Vorbis Data Type (VDT): 2 bits
This field specifies the kind of Vorbis data stored in this RTP
packet. There are currently three different types of Vorbis
payl oads. Each packet MJST contain only a single type of Vorbis
packet (e.g., you must not aggregate configuration and conment

packets in the sane RTP payl oad).

0 = Raw Vorbi s payl oad

1 = Vorbis Packed Configuration payl oad
2 = Legacy Vorbis Conment payl oad
3 = Reserved

The packets with a VDT of value 3 MJST be ignored.

The last 4 bits represent the nunber of conplete packets in this
payl oad. This provides for a maxi mum nunber of 15 Vorbis packets in
the payload. |If the payload contains fragnented data, the numnber of
packets MJST be set to O.

2.3. Payload Data

Raw Vor bi s packets are currently unbounded in |ength; application
profiles will likely define a practical limt. Typical Vorbis packet
sizes range fromvery small (2-3 bytes) to quite large (8-12

kil obytes). The reference inplenentation [LIBVORBIS] typically
produces packets |ess than ~800 bytes, except for the setup header
packets, which are ~4-12 kilobytes. Wthin an RTP context, to avoid
fragmentation, the Vorbis data packet size SHOULD be kept
sufficiently small so that after adding the RTP and payl oad headers,
the conpl ete RTP packet is smaller than the path MIU
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I

| | ength | vor bi s packet data
i i i T i I S i e s o o i i

Fi gure 3: Payl oad Data Header

Each Vorbis payl oad packet starts with a two octet |ength header,
which is used to represent the size in bytes of the follow ng data
payl oad, and is followed by the raw Vorbis data padded to the nearest
byt e boundary, as explained by the Vorbis | Specification

[ VORBI S- SPEC- REF]. The length value is stored as a network byte
order integer.

For payl oads that consist of multiple Vorbis packets, the payl oad
data consists of the packet |ength followed by the packet data for
each of the Vorbis packets in the payl oad.

The Vorbis packet |ength header is the length of the Vorbis data
bl ock only and does not include the Iength field.

The payl oad packi ng of the Vorbis data packets MJST follow the

gui delines set out in [ RFC3551], where the ol dest Vorbis packet
occurs imediately after the RTP packet header. Subsequent Vorbis
packets, if any, MJUST follow in tenmporal order.

Audi o channel mapping is in accordance with the Vorbis
Speci fication [ VORBI S- SPEC- REF] .
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2.4. Exanple RTP Packet
Here is an exanpl e RTP payl oad containing two Vorbis packets.

0 1 2 3
01234567890123456789012345678901
I i S s i S S Tl ik SN S S S S
210/0] O | O PT | sequence number |
i T o T i e S S S i S e S
timestanp (in sanple rate units) |
B T S i S S i St S DR S S
synchroni sati on source (SSRC) identifier |
R s s R I R N e R R = =R R
contributing source (CSRC) identifiers

——

e o o S S R ik i R R e e S e
B s e i o e s
| dent
i e e L s e o e e S s
I ength | vorbi s data
B e e S S e i T eI i S S e e s Tk ok STt S S S e e S TR

vorbi s data
o e e e e e e b e e e e e e e e e e e e e e e e e e e e e e e e 4
| engt h | next vorbis packet data
i e e e i e o o e e o i i ol S N S S
vorbi s data
e o I e e ol i I T T T S S e e e e i i ol it T R R
vorbis data
o e e e e e e e e e e e b e e e e e e e e e e e

o

I

|
+ - +-
+- - +-
| 0
+- +-

I

+

Fi gure 4: Exanmpl e Raw Vorbis Packet

The payl oad data section of the RTP packet begins with the 24-bit
Ident field followed by the one octet bit field header, which has the
number of Vorbis frames set to 2. Each of the Vorbis data frames is
prefixed by the two octets length field. The Packet Type and
Fragment Type are set to 0. The Configuration that will be used to
decode the packets is the one indexed by the ident val ue.

3. Configuration Headers

Unli ke ot her mai nstream audi o codecs, Vorbis has no statically
configured probability nodel. Instead, it packs all entropy decoding
configuration, Vector Quantization and Huffman nodels into a data

bl ock that nust be transmitted to the decoder with the conpressed
data. A decoder also requires information detailing the nunber of
audi o channels, bitrates, and simlar infornmation to configure itself
for a particular conpressed data stream These two bl ocks of
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information are often referred to collectively as the "codebooks" for
a Vorbis stream and are included as special "header" packets at the
start of the compressed data. |In addition, the Vorbis

specification [ VORBI S- SPEC- REF] requires the presence of a coment
header packet that gives sinple netadata about the stream but this
information is not required for decoding the frane sequence.

Thus, these two codebook header packets nust be received by the
decoder before any audio data can be interpreted. These requirenents
pose problens in RTP, which is often used over unreliable transports.

Since this information nust be transnmitted reliably and, as the RTP
stream may change certain configuration data m d-session, there are
different methods for delivering this configuration data to a client,
bot h i n-band and out-of-band, which are detailed below. 1In order to
set up an initial state for the client application, the configuration
MUST be conveyed via the signalling channel used to set up the
session. One exanple of such signalling is SDP [ RFC4566] with the

O fer/ Answer Mdel [RFC3264]. Changes to the configuration MAY be
communi cated via a re-invite, conveying a new SDP, or sent in-band in
the RTP channel. [Inplenmentati ons MJUST support an in-band delivery of
updat ed codebooks, and SHOULD support out-of-band codebook update
using a new SDP file. The changes may be due to different codebooks
as well as different bitrates of the RTP stream

For non-chai ned streans, the recommended Configuration delivery

met hod is inside the Packed Configuration (Section 3.1.1) in the SDP
as expl ained the Mappi ng Medi a Type Paraneters into SDP

(Section 7.1).

The 24-bit ldent field is used to map which Configuration will be
used to decode a packet. Wen the Ident field changes, it indicates
that a change in the stream has taken place. The client application
MUST have in advance the correct configuration. |If the client
detects a change in the Ident value and does not have this
information, it MJUST NOT decode the raw associ ated Vorbis data unti
it fetches the correct Configuration

3. 1. I n-band Header Transm ssion

The Packed Configuration (Section 3.1.1) Payload is sent in-band with
the packet type bits set to match the Vorbis Data Type. dients MJST
be capabl e of dealing with fragnentation and periodic re-transni ssion
of [RFC4588] the configuration headers. The RTP tinestanp val ue MJST
reflect the transmssion tinme of the first data packet for which this
configuration applies.
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3.1.1. Packed Configuration

A Vorbis Packed Configuration is indicated with the Vorbis Data Type
field set to 1. O the three headers defined in the Vorbis
specification [ VORBI S- SPEC- REF], the Identification and the Setup
MJUST be packed as they are, while the Comment header MAY be repl aced
with a dummy one.

The packed configuration stores Xi ph codec configurations in a
generic way: the first field stores the nunber of the follow ng
packets mi nus one (count field), the next ones represent the size of
the headers (length fields), and the headers i medi ately follow the
list of length fields. The size of the last header is inplicit.

The count and the length fields are encoded using the foll ow ng
logic: the data is in network byte order; every byte has the nost
significant bit used as a flag, and the following 7 bits are used to
store the value. The first 7 nost significant bits are stored in the
first byte. |If there are remaining bits, the flag bit is set to 1
and the subsequent 7 bits are stored in the followi ng byte. If there
are remaining bits, set the flag to 1 and the sane procedure is
repeated. The ending byte has the flag bit set to 0. To decode,
sinmply iterate over the bytes until the flag bit is set to 0. For
every byte, the data is added to the accunul ated value multiplied by
128.

The headers are packed in the sane order as they are present in Ogg
[ VORBI S- SPEC- REF] : ldentification, Comrent, Setup

The 2 byte length tag defines the length of the packed headers as the
sum of the Configuration, Comment, and Setup | engths.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
|V=2|P| X] CC | M PT | XXXX |
e s o i e e e R i S R S e o
| XXXXX |
i e e R e o o e i ol S N B S
| synchroni zati on source (SSRC) identifier |
E  aE ar o e e e e e e e o B o e e A e A s R T
contributing source (CSRC) identifiers

I I
I+ Rk ol o T NI R R S R + e S R ik T NI R R +-+-+-+-|+
R i T i e i i S e S S e S
| | dent | 0] 1| 1]
e o I e e ol i I T T T S S e e e e i i ol it T R R
| | ength | n. of headers | | engt hl |
R e s T o T S R El ok i R e e S S e o o s
| | engt h2 | I dentification

R i T i e i i S e S S e S

Identification
e o I e e ol i I T T T S S e e e e i i ol it T R R
Identification
+++++++++++++++++++++++++++++++++
Identification
T S D S T O T o S
Identification Comment
e o I e e ol i I T T T S S e e e e i i ol it T R R
Coment
+++++++++++++++++++++++++++++++++
Comment
T S D S T O T o S
Comrent
e o I e e ol i I T T T S S e e e e i i ol it T R R
Coment | Set up
+++++++++++++++++++++++++++++++++
Set up
T T S T S S T T A S

Set up
BT i ol S e e S e ad it S S TR R e S S T sl st s SIS SRR S SRR R R S

Fi gure 5: Packed Configuration Figure

The ldent field is set with the value that will be used by the Raw
Payl oad Packets to address this Configuration. The Fragment type is
set to O because the packet bears the full Packed configuration. The
nunber of the packet is set to 1.
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3.2. CQut of Band Transm ssi on

The foll owi ng packet definition MIUST be used when Configuration is
inside in the SDP

3.2.1. Packed Headers

As nentioned above, the RECOMVENDED delivery vector for Vorbis
configuration data is via a retrieval nethod that can be perforned
using a reliable transport protocol. As the RTP headers are not
required for this method of delivery, the structure of the
configuration data is slightly different. The packed header starts
with a 32-bit (network-byte ordered) count field, which details the
nunber of packed headers that are contained in the bundle. The
foll owi ng shows the Packed header payl oad for each chai ned Vorbis

stream
T S i o I R S S i it et EIE S R R S S e i i e e s
| Nunber of packed headers |
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R
e o I e e ol i I T T T S S e e e e i i ol it T R R
| Packed header |
i i i T i I S i e s o o i i
I S i o T s S S S e s s T
| Packed header |
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R

Fi gure 6: Packed Headers Overvi ew
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3. 3.

Bar

0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| | dent | | ength
i i i i S S S e
| n. of headers | | engt hl | | engt h2

I S T i i S i IR U i it SR SR

| Identificati on Header
e o I e e ol i I T T T S S e e e e i i ol it T R R
i I S T S S i I S A SHE N SR
Comment Header
T S T S kM SRR S
B i s T T i i o S o T Ji I
Coment Header
o e e e e e e e e e e e e e e e e e m e e e e e e b e e e e e et
Set up Header
I i I S S i

B i s T T i i o S o T Ji I
Set up Header
+++++++++++++++++++++++++++++++++

Figure 7: Packed Headers Detail

The key difference between the in-band format and this one is that
there is no need for the payl oad header octet. 1In this figure, the
comment has a size bigger than 127 bytes.

Loss of Configuration Headers

Unli ke the | oss of raw Vorbis payload data, |oss of a configuration
header leads to a situation where it will not be possible to
successfully decode the stream |Inplenentations MAY try to recover
froman error by requesting again the missing Configuration or, if
the delivery nethod is in-band, by buffering the payl oads waiting for
the Configuration needed to decode them The baseline reaction
SHOULD either be reset or end the RTP session.

Comrent Header s

Vorbis Data Type flag set to 2 indicates that the packet contains the
comrent metadata, such as artist nane, track title, and so on. These
met adat a nessages are not intended to be fully descriptive but rather
to offer basic track/song information. Cients MAY ignore it
conpletely. The details on the fornat of the conments can be found
in the Vorbis | Specification [VORBIS-SPEC- REF] .
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
|V=2|P| X] CC | M PT | XXXX |
e s o i e e e R i S R S e o
| XXXXX |
i e e R e o o e i ol S N B S
| synchroni zati on source (SSRC) identifier |
E  aE ar o e e e e e e e o B o e e A e A s R T
contributing source (CSRC) identifiers

+ +
1 1

T S S

i SH S I e

| 0|

B i i S S e e i sl it S SIS SRR R I TR TR R S i R e o

| ength | Coment

e e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e
Conmment

T S S T i S S e e e e i S S S S
Comment

BT i ol S e e S e ad it S S TR R e S S T sl st s SIS SRR S SRR R R S

I

I
+
+-
I
+-

I
+-

Figure 8: Comment Packet

The 2-byte length field is necessary since this packet could be
f ragment ed.

5. Franme Packetization

Each RTP payl oad contains either one Vorbis packet fragnent or an
i nt eger nunber of conplete Vorbis packets (up to a maxi mum of 15
packets, since the number of packets is defined by a 4-bit val ue).

Any Vorbis data packet that is less than path MU SHOULD be bundl ed
in the RTP payload with as many Vorbis packets as will fit, up to a
maxi mum of 15, except when such bundling woul d exceed an
application’s desired transm ssion latency. Path MU is detailed in
[ RFC1191] and [ RFC1981].

A fragnented packet has a zero in the last four bits of the payl oad
header. The first fragnent will set the Fragnment type to 1. Each
fragment after the first will set the Fragnent type to 2 in the
payl oad header. The consecutive fragnments MJST be sent without any
ot her payl oad being sent between the first and the | ast fragnent.
The RTP payl oad containing the |ast fragnent of the Vorbis packet

wi |l have the Fragnent type set to 3. To naintain the correct
sequence for fragnented packet reception, the tinestanp field of
fragnment ed packets MJST be the sane as the first packet sent, with
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t he sequence nunber increnented as normal for the subsequent RTP
payl oads; this will affect the RTCP jitter neasurenment. The |length
field shows the fragment |ength.

5.1. Exanple Fragnented Vorbis Packet

Here is an exanple of a fragnented Vorbis packet split over three RTP
payl oads. Each of them contains the standard RTP headers as well as
the 4-octet Vorbis headers.

Packet 1:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
|V=2|P|X] ¢CcC |M PT | 1000 |
e s o i e e e R i S R S e o
| 12345 I
i e e R e o o e i ol S N B S
| synchroni zati on source (SSRC) identifier |
E  aE ar o e e e e e e e o B o e e A e A s R T
contributing source (CSRC) identifiers |

+ +

B T TR
i ot R R R
i T S S T sl o S S I S S S S

| ength | vorbis data ..
e b T S i i S S S S e e s S i T T i S S

.. vor bi s data
R et e s i o e s i i

I
I
+-
+-
I
+-
I
+-

Figure 9: Exanpl e Fragnented Packet (Packet 1)

In this payload, the initial sequence nunber is 1000 and the
timestanp is 12345. The Fragnent type is set to 1, the nunber of
packets field is set to O, and as the payload is raw Vorbis data, the
VDT field is set to O.
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Packet 2:

0 1 2 3
01234567890123456789012345678901
i i i T i I S i e s o o i i
|V=2|P| X] CC |M PT | 1001 |
R et e s i o e s i i
| 12345 |
B i s T T i i o S o T Ji I
| synchroni zati on source (SSRC) identifier |
+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
contributing source (CSRC) identifiers |

+ +

T I S T S R S
B T I S S

e T S e T
| ength | vorbi s data ..
T o S S e e A i SHiE U S S S S
.. vorbi s data
B i s T T i i o S o T Ji I

I

I

+-

+-

| | dent
+-

I

+-

Fi gure 10: Exanple Fragnented Packet (Packet 2)

The Fragment type field is set to 2, and the nunber of packets field
is set to 0. For large Vorbis fragnents, there can be several of
these types of payloads. The maxi num packet size SHOULD be no
greater than the path MIU, including all RTP and payl oad headers.
The sequence nunber has been increnented by one, but the tinestanp
field remains the sanme as the initial payl oad.
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Packet 3:

0 1 2 3
01234567890123456789012345678901
i i i T i I S i e s o o i i
|V=2|P| X] CC |M PT | 1002 |
R et e s i o e s i i
| 12345 |
B i s T T i i o S o T Ji I
| synchroni zati on source (SSRC) identifier |
+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+
contributing source (CSRC) identifiers |

+ +

I

I+- B ik I I R

ik s S I S S
| | dent
i S i S S i S S S
| | ength | vorbi s data ..
T S s S i T i el
.. vorbis data

B i s T T i i o S o T Ji I

Figure 11: Exanple Fragnented Packet (Packet 3)

This is the last Vorbis fragment payl oad. The Fragnent type is set
to 3 and the packet count remains set to 0. As in the previous

payl oads, the timestanp remains set to the first payload tinestanp in
the sequence and the sequence nunber has been increnented.

5.2. Packet Loss

As there is no error correction within the Vorbis stream packet |oss
will result in a loss of signal. Packet loss is nore of an issue for
fragnmented Vorbis packets as the client will have to cope with the
handl i ng of the Fragment Type. 1In case of |oss of fragnents, the
client MJST discard all the renmaining Vorbis fragnents and decode the
i nconpl ete packet. |If we use the fragnented Vorbis packet exanple
above and the first RTP payload is lost, the client MJST detect that
the next RTP payl oad has the packet count field set to O and the
Fragnment type 2 and MJUST drop it. The next RTP payload, which is the
final fragmented packet, MJST be dropped in the sane nanner. |f the
m ssing RTP payload is the last, the two fragments received will be
kept and the inconplete Vorbis packet decoded.

Loss of any of the Configuration fragment will result in the | oss of

the full Configuration packet with the result detailed in the Loss of
Configuration Headers (Section 3.3) section
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6. | ANA Consi derations
Type name: audio
Subtype nane: vorbis

Requi red paraneters

rate: indicates the RTP tinmestanp clock rate as described in RTP
Profile for Audio and Video Conferences with Mninmal Contro
[ RFC3551] .

channel s: indicates the nunber of audio channels as described in

RTP Profile for Audio and Video Conferences with Mnim
Control [RFC3551].

configuration: the base64 [ RFC4648] representation of the Packed
Headers (Section 3.2.1).

Encodi ng consi derati ons:
This nedia type is franed and contains binary data.
Security considerations:
See Section 10 of RFC 5215.
I nteroperability considerations:
None
Publ i shed specification:
RFC 5215

Ogg Vorbis | specification: Codec setup and packet decode.
Avail able fromthe Xi ph website, http://xiph.org/

Applications which use this nmedia type:
Audi o stream ng and conferencing tools
Addi tional infornmation:

None
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Person & email address to contact for further information:

Luca Barbato: <lu_zero@entoo. org>
| ETF Audi o/ Vi deo Transport Working G oup

I nt ended usage:
COVMON
Restriction on usage:

This media type depends on RTP fram ng, hence is only defined for
transfer via RTP [ RFC3550].

Aut hor :
Luca Barbato
Change controller
| ETF AVT Working Group del egated fromthe | ESG
6.1. Packed Headers | ANA Consi derati ons

The following | ANA considerations refers to the split configuration
Packed Headers (Section 3.2.1) used within RFC 5215.

Type name: audio
Subt ype nane: vorbis-config
Requi red paraneters
None
Optional paraneters
None
Encodi ng consi derati ons:
This nedia type contains binary data.
Security considerations:

See Section 10 of RFC 5215.
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Interoperability considerations:
None
Publ i shed specification:
RFC 5215
Applications which use this nmedia type:
Vor bi s encoded audi o, configuration data
Addi tional information:
None
Person & emai| address to contact for further information:

Luca Barbato: <lu_zero@entoo. org>
| ETF Audi o/ Vi deo Transport Working G oup

I nt ended usage: COMVON
Restriction on usage:
This nmedi a type doesn’t depend on the transport.
Aut hor :
Luca Barbato
Change control ler:
| ETF AVT Working Group del egated fromthe | ESG
7. SDP Rel ated Consi derations
The foll owi ng paragraphs define the mappi ng of the paraneters
described in the | ANA considerations section and their usage in the
O fer/ Answer Model [RFC3264]. 1In order to be forward conpatible, the
i npl ementati on MJUST i gnore unknown paraneters.
7.1. Mapping Media Type Paraneters into SDP
The information carried in the Media Type specification has a
specific mapping to fields in the Session Description Protocol (SDP)

[ RFC4566], which is commonly used to describe RTP sessions. Wen SDP
is used to specify sessions, the mapping are as foll ows:
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0 The type nane ("audio") goes in SDP "n=" as the nedia nane.

0 The subtype nane ("vorbis") goes in SDP "a=rtpmap" as the encoding
narme.

0 The paraneter "rate" also goes in "a=rtpnmap" as the clock rate.

0 The paraneter "channel s" also goes in "a=rtpmap" as the channe
count .

0 The mandat ed parameters "configuration® MJUST be included in the
SDP "a=fntp" attribute.

If the stream conprises chained Vorbis files and all of themare
known in advance, the Configuration Packet for each file SHOULD be
passed to the client using the configuration attribute.

The port value is specified by the server application bound to the
address specified in the c= line. The channel count val ue specified
in the rtpmap attribute SHOULD match the current Vorbis stream or
shoul d be consi dered the maxi mum nunber of channels to be expected.
The tinmestanp clock rate MIUST be a nultiple of the sanple rate; a

di fferent payl oad nunber MJST be used if the clock rate changes. The
Configuration payl oad delivers the exact information, thus the SDP

i nformati on SHOULD be considered a hint. An exanple is found bel ow.

7.1.1. SDP Exanple

The foll owi ng exanpl e shows a basic SDP single stream The first
configuration packet is inside the SDP; other configurations could be
fetched at any time fromthe URIs provided. The follow ng base64
[ RFC4648] configuration string is folded in this exanple due to RFC
line length limtations.

c=IN1P4 192.0.2.1

mraudi o RTP/ AVP 98

a=rtpmap: 98 vorbi s/ 44100/ 2

a=fm p: 98 confi gur ati on=AAAAAZ2f 4g9NAh4aAXZvcmIpCcwA. . . ;
Note that the payload format (encoding) nanes are conmonly shown in
uppercase. Media Type subtypes are commonly shown in | owercase.
These nanmes are case-insensitive in both places. Simlarly,

paraneter nanes are case-insensitive both in Media Type types and in
the default mapping to the SDP a=fntp attribute. The a=fmp line is
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a single line, even if it is shown as nultiple lines in this docunent
for clarity.

7.2. Usage with the SDP O f er/ Answer Nbdel
There are no negotiable parameters. Al of themare declarative.
8. Congestion Contro

The general congestion control considerations for transporting RTP
data apply to Vorbis audio over RTP as well. See the RTP

speci fication [ RFC3550] and any applicable RTP profile (e.qg.,

[ RFC3551]). Audio data can be encoded using a range of different bit
rates, so it is possible to adapt network bandw dth by adjusting the
encoder bit rate in real tine or by having nultiple copies of content
encoded at different bit rates.

9. Exanple

The foll owi ng exanpl e shows a conmon usage pattern that MAY be
applied in such a situation. The main scope of this sectionis to
expl ain better usage of the transm ssion vectors.

9.1. Stream Radio

This is one of the nbost common situations: there is one single server
streamng content in nmulticast, and the clients may start a session
at a randomtine. The content itself could be a mix of a live stream
(as the webjockey’'s voice) and stored streans (as the nusic she

pl ays).

In this situation, we don't know in advance how many codebooks we
will use. The clients can join anytine and users expect to start
listening to the content in a short tine.

Upon joining, the client will receive the current Configuration
necessary to decode the current streaminside the SDP so that the
decoding will start imediately after.

When the streanmed content changes, the new Configuration is sent in-
band before the actual stream and the Configuration that has to be
sent inside the SDP is updated. Since the in-band nethod is
unreliabl e, an out-of-band fallback is provided.

The client may choose to fetch the Configuration fromthe alternate
source as soon as it discovers a Configuration packet got |ost in-
band, or use selective retransm ssion [ RFC3611] if the server
supports this feature.
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A server-side optimzation woul d be to keep a hash list of the
Configurations per session, which avoids packing all of them and
sendi ng the sane Configuration with different Ident tags.

A client-side optim zation would be to keep a tag |list of the
Configurations per session and not process configuration packets that
are al ready known.

10. Security Considerations

RTP packets using this payload format are subject to the security
consi derations discussed in the RTP specification [ RFC3550], the
base64 specification [ RFC4648], and the URI Generic syntax
specification [ RFC3986]. Anobng other considerations, this inplies
that the confidentiality of the nedia streamis achi eved by using
encryption. Because the data conpression used with this payl oad
format is applied end-to-end, encryption may be perfornmed on the
conpressed dat a.

11. Copying Conditions

The authors agree to grant third parties the irrevocable right to
copy, use, and distribute the work, with or without nodification, in
any nedium wthout royalty, provided that, unless separate

permi ssion is granted, redistributed nodified works do not contain

m sl eadi ng aut hor, version, nane of work, or endorsement information
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