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Abstract

This meno describes extensions for the RTP payl oad format defined in
RFC 3640 for the transport of MPEG Surround nulti-channel audio.

Addi tional Media Type paraneters are defined to signal backwards-
conpati bl e transm ssion inside an MPEG 4 Audi o el ementary stream In
addition, a layered transnission schene that doesn’t use the MPEG 4
systens framework is presented to transport an MPEG Surround

el ementary streamvia RTP in parallel with an RTP stream contai ni ng

t he downmi xed audi o data

Status of This Meno

This docunent specifies an Internet standards track protocol for the
Internet conmmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.

Copyright Notice

Copyright (c) 2009 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(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 docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided wi thout warranty as
descri bed in the BSD License.
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1. Introduction

MPEG Surround (Spatial Audio Coding, SAC) [23003-1] is an
International Standard that was finalized by MPEG i n January 2007.

It

is capable of re-creating N channels based on M< N transnmitted

channel s and additional control data. |In the preferred nodes of
operating the Spatial Audio Coding system the M channels can either
be a single nono channel or a stereo channel pair. The control data
represents a significantly lower data rate than the data rate
required for transnmitting all N channels, making the coding very
efficient while at the same tine ensuring conpatibility with M
channel devi ces.

The MPEG Surround standard incorporates a nunber of tools that enable
features that allow for broad application of the standard. A key
feature is the ability to scale the spatial inage quality gradually
fromvery |low spatial overhead towards transparency. Another key
feature is that the decoder input can be nmade conpatible to existing
mat ri xed surround technol ogi es.

As an exanple, for 5.1 multi-channel audio, the MPEG Surround encoder
creates a stereo (or nono) downm X signal and spatial infornation
describing the full 5.1 material in a highly efficient, parameterised
format. The spatial information is transmtted al ongside the
downni x.
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3.

3.

By using MPEG Surround, existing services can easily be upgraded to
provi de surround sound in a backwards-conpatible fashion. Wile a
stereo decoder in an existing | egacy consumer device ignores the MPEG
Surround data and pl ays back the stereo signal w thout any quality
degradati on, an MPEG Surround-enabl ed decoder will deliver high
quality, nmulti-channel audio.

The MPEG Surround decoder can operate in nodes that render the nulti-
channel signal to multi-channel or stereo output, or it can operate
in a two-channel headphone node to produce a virtual surround output
si gnal .

Conventi ons

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

Definitions and Abbrevi ations
1. Definitions

This meno nmakes use of the definitions specified in [14496-1],
[ 14496- 3], [23003-1], and [RFC3640]. Frequently used terns are
sunmred up for convenience:

Access Unit: An MPEG Access Unit is the snallest data entity to
which timng information is attributed. In the case of audio, an
Access Unit is the smallest individually accessible portion of
coded audio data within an el enentary stream

Audi oSpeci ficConfig(): Extends the class DecoderSpecificlnfo(), as
defined in [14496-1], when the objectType indication refers to a
stream conplying with [14496-3]. Audi oSpecificConfig() is used as
the configuration structure for MPEG 4 audio as specified in
[14496-3]. It contains the field audi oObject Type, which
di stingui shes between the different audi o codecs defined in
[ 14496- 3], general audio information (e.g., the sanpling frequency
and nunber of channels), and further codec-dependent infornmation
structures.

Spati al Speci ficConfig(): Configuration structure for MPEG Surround
audi o coding, as specified in [23003-1]. An Audi oSpecificConfig()
with an audi oObj ect Type of value 30 contains a
Spat i al Speci ficConfig() structure.
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3.2. Abbreviations

4.

4.

ACOT: Audi o Obj ect Type

AAC: Advanced Audi o Codi ng

ASC: Audi oSpeci ficConfig() structure
AU Access Unit

HE AAC. High Efficiency AAC

PLI : Profile and Level Indication

SSC. Spati al Speci ficConfig() structure

Transport of MPEG Surround

From a top-level perspective, MPEG Surround data can be subdi vi ded
into configuration data contained in the Spatial SpecificConfig()
(SSC) and the Spatial Frame(), which contains the MPEG Surround

payl oad. The configuration data can be signal ed in-band or out-of-
band. In the case of in-band signaling the SSCis conveyed in a
SacDat aFranme() jointly with a Spatial Frane(). |In the case of out-of-
band signaling, the SSCis transnitted to the decoder separately,
e.g., by Session Description Protocol (SDP) [RFC4566] neans.

Spatial Frame()s may be transmtted either enbedded into the downni x
stream (Section 4.1) or as individual elenentary streans besides the
downni x audi o stream (Section 4.2).

The buffer definition for AAC decoders linmits the size of an AU, as
specified in [14496-3]. For high-bitrate applications that exceed
this limt, all MPEG Surround data MJST be put in a separate stream
as defined in Section 4. 2.

1. Enbedded Spatial Audio Data in AAC Payl oads

[ 14496- 3] defines the extension_payload() as a nechani sm for
transport of extension data inside AAC payl oads. Typical extension
data include Spectral Band Replication (SBR) data and MPEG Surround
data, i.e., a SacDataFranme() in extension_payload()s of type

EXT_SAC DATA. extension_payl oad()s reside inside the downm x AAC

el ementary stream The resulting single elementary streamis
transported as specified in [RFC3640]. As AAC decoders are required
to ski p unknown extension data, MPEG Surround data can be enbedded in
backwar ds- conpati bl e fashion and be transported with the mechani sm

al ready described in [ RFC3640].

The SacDat aFrane() includes a Spatial Frane() and an optional header
that contains an SSC. Any SSC in a SacDataFrame() MJST be identica
to the SSC conveyed via SDP for that stream
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4.

2.

No new node is introduced for Spatial Frame()s bei ng enbedded i nto AAC
payl oads. Either the node AAC-I br or the node AAC-hbr SHOULD be

used. The additional Media Type paranmeters, as defined in

Section 5.1, SHOULD be present when Spatial Frane()s are enbedded into
AAC payl oads.

For exanpl e:

mraudi o 5000 RTP/ AVP 96

a=rtpmap: 96 npeg4-generi c/ 48000/ 2

a=fmt p: 96 streanilype=5; profile-Ievel-id=44; node=AAC hbr; config=131
056E598; si zelLengt h=13; i ndexLengt h=3; indexDeltalLength=3; constant
Dur ati on=2048; MPS-profile-level-id=55; MPS-config=F1B4CF920442029B
501185B6DA00;

In this exanple, the stream specifies the HE AAC Profile at Level 2
[Profile and Level Indication (PLI) 44] and the config string
contai ns the hexadeci nal representation of the HE AAC ASC

[ audi oObj ect Type=2 (AAC LC); extensi onAudi oObj ect Type=5 ( SBR)

sanpl i ngFrequencyl ndex=0x6 (24kHz);

ext ensi onSanpl i ngFr equencyl ndex=0x3 (48kHz); channel Confi gurati on=2
(2.0 channels)] of the downmi x AAC el enentary streamthat is using
explicit backwards-conpatibl e signaling.

Furt hernmore, the stream specifies the MPEG Surround Baseline Profile
at Level 3 (PLI55) and the MPS-config string contains the hexadeci nal
representation of the MPEG Surround ASC [ audi oCbj ect Type=30 ( MPEG
Surround); sanplingFrequencyl ndex=0x3 (48kHz); channel Confi gurati on=6
(5.1 channel s); sacPayl oadEnbeddi ng=1; SSC=(48 kHz; 32 slots; 525
tree; ResCodi ng=1; ResBands=[0, 13, 13, 13])].

Note that the a=fnmtp Iine of the exanpl e above has been wapped to
fit the page; it would conprise a single line in the SDP file.

MPEG Surround El enmentary Stream

MPEG Surround Spatial Frane()s can be present in an individua

el ementary stream This stream conpl enents the stream containing the
downmi x audi o data, which nay be coded by an arbitrary codi ng schene.
MPEG Surround el enmentary streans are packetized as specified in

[ RFC3640]. The node signal ed and used for an MPEG Surround

el ementary stream MJUST be either MPS-hbr or MPS-Ibr. The MPS-hbr
node SHALL be used when the frane size nay exceed 63 bytes, e.g.

when high-bitrate residual coding is in use

The dependency rel ati onshi ps between the MPEG Surround el enentary
stream and the downmi x stream are signaled as specified in [ RFC5583].
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The medi a cl ocks of the MPEG Surround el enmentary stream and the
downni x stream SHALL operate in the sane clock domain, i.e., the

cl ocks are derived froma comon cl ock and MUST NOT drift. RTCP
sender reports MJST indicate that the streamtinestanps are not
drifting, i.e., that a single sender report for each streamis
sufficient to establish unanbi guous tinng. The sanpling rate of the
MPEG Surround signal and the decoded downmi x signal MJST be

i denti cal

If HE AAC is used as the coding schene for the downm x, the RTP

cl ock-rate of the downm x MAY be the sanpling rate of the AAC core,
i.e., the clock-rate of the MPEG Surround el enentary streamis an
integer multiple of the clock-rate of the downm x stream

Note that separate RTP streans have different random RTP ti mestanp
of fsets, and therefore RTCP MJUST be used to synchroni ze the coded
downnmi x audi o data and the MPEG Surround el ementary stream

For exanpl e:
a=group: DDP L1 L2

mraudi o 5000 RTP/ AVP 96

a=rtpnmap: 96 npeg4-generi c/ 48000/ 2

a=fm p: 96 streanilype=5; profile-Ievel-id=44; node=AAC hbr; config=2B1
18800; sizelLengt h=13; indexLengt h=3; indexDeltalLength=3; constantDu
rati on=2048

a=md: L1l

mraudi o 5002 RTP/ AVP 97

a=rtpmap: 97 npeg4-generi c/ 48000/ 6

a=fmp: 97 streanilype=5; profile-Ievel-id=55; node=MPS-hbr; config=F1B
0CF920460029B601189E79E70; si zelLengt h=13; indexLength=3; indexDelt
alLengt h=3; const ant Durati on=2048

a=m d: L2

a=depend: 97 lay L1:96

In this exanple, the first streamspecifies the HE AAC Profile at
Level 2 (PLI44) and the config string contains the hexadeci ma
representation of the HE AAC ASC [ audi oObj ect Type=2 (AAC LC)

ext ensi onAudi oObj ect Type=5 (SBR); sampl i ngFrequencyl ndex=0x6 (24kHz);
ext ensi onSanpl i ngFr equencyl ndex=0x3 (48kHz); channel Confi gurati on=2
(2.0 channel s)].
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The second stream specifies Baseline MPEG Surround Profile at Level 3
(PLI55) and the config string contains the hexadeci nal representation
of the ASC [ AOT=30( MPEG Surround); 48 kHz; 5.1-ch

sacPayl oadEmbeddi ng=0; SSC=(48 kHz; 32 slots; 525 tree; ResCodi ng=1
ResBands=[7,7,7,7])].

Note that the a=fntp |ines of the exanpl e above have been wapped to
fit the page; they would each conprise a single line in the SDP file.

4.2. 1. Low Bitrate MPEG Surround

This node is signal ed by node=MPS-1br. This node supports the
transport of one or nore conplete Access Units, each consisting of a
singl e MPEG Surround Spatial Frane(). The AUs can be variably sized
and interleaved. The nmaxi mum size of a Spatial Frane() is 63 bytes.
Fragnment ati on MJUST NOT be used in this node. Receivers MJST support
de-interl eaving.

The payl oad configuration is the sane as in the AAC- | br node. It
consists of the AU Header Section, followed by concatenated AUs.
Note that Access Units are byte-aligned. The Auxiliary Section MJST
be enpty in the MPS-|1br node. The 1-octet AU header MJST provide:

1. the size of each AAC frane, encoded as 6 bits.

2. 2 bits of index information for conputing the sequence (and hence
timing) of each Spatial Frame().

The concat enated AU Header Section MJST be preceded by the 16-bit AU
headers-1ength field.

In addition to the required Media format parameters, the follow ng
paraneters MJST be present with fixed values: sizelLength (fixed val ue
6), indexLength (fixed value 2), and indexDeltalLength (fixed val ue
2). The paraneter nmaxDi spl acenent MJUST be present when interl eaving
Spati al Frame()s always have a fixed duration per AU, the fixed
durati on MUST be signaled by the Media fornmat paraneter
const ant Dur ati on.

The val ue of the "config" parameter is the hexadeci mal representation
of the ASC, as defined in [14496-3], with an AOT of 30 and the
sacPayl oadEnbeddi ng flag set to O.

The "profile-level-id" parameter SHALL contain a valid PLI for MPEG
Surround, as specified in [14496-3].
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4.2.2. Hgh Bitrate MPEG Surround

This nmode is signal ed by node=MPS-hbr. This nbpde supports the
transportation of either one fragment of an Access Unit or one
compl ete AU or several conplete AUs. Each AU consists of a single
MPEG Surround Spatial Frame(). The AUs can be variably sized and
interl eaved. The naxi mum size of a Spatial Frane() is 8191 bytes.
Recei vers MJUST support de-interl eaving.

The payl oad configuration is the sane as in the AAC hbr node. It
consi sts of the AU Header Section, followed by either one
Spati al Frame(), a fragnent of a Spatial Frane(), or severa
concatenated Spatial Frame()s. Note that Access Units are byte-
aligned. The Auxiliary Section MJUST be enpty in the MPS-hbr node.
The 2-octet AU header MJST provide:

1. the size of each AAC frane, encoded as 13 bits.

2. 3 bits of index information for conputing the sequence (and hence
timng) of each Spatial Frame(), i.e., the AU-Index or AU I ndex-
delta field.

Each AU-Index field MJST be coded with the value 0. The concatenated
AU Header Section MJST be preceded by the 16-bit AU headers-1length
field.

In addition to the required Media format parameters, the follow ng
paraneters MJST be present with fixed values: sizelLength (fixed val ue
13), indexLength (fixed value 3), and indexDeltalLength (fixed val ue
3). The paraneter nmaxDi spl acenent MUST be present when interleaving
Spati al Frame()s always have a fixed duration per AU, the fixed
durati on MUST be signaled by the Media fornmat paraneter
const ant Dur ati on.

The value of the "config" parameter is the hexadeci mal representation
of the ASC, as defined in [14496-3], with an AOT of 30 and the
sacPayl oadEnbeddi ng flag set to O.

The "profile-level-id" paraneter SHALL contain a valid PLI for MPEG
Surround, as specified in [14496-3].

5. | ANA Consi derati ons
This meno defines additional optional format paraneters to the Media
type "audi 0" and its subtype "npeg4-generic". These paraneters SHALL

only be used in conmbination with the AAC-I br or AAC hbr nodes (cf.
Section 3.3 of [RFC3640]) of "npeg4-generic"
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5.

1. Media Type Registration

. 2.

This meno defines the foll ow ng additional optional parameters, which
SHALL be used if MPEG Surround data is present inside the payl oad of
an AAC el ementary stream

MPS-profile-level-id: A decinal representation of the MPEG Surround
Profile and Level indication as defined in [14496-3]. This
paraneter MJST be used in the capability exchange or session
set-up procedure to indicate the MPEG Surround Profile and Leve
that the decoder must be capable of in order to decode the stream

MPS-config: A hexadecimal representation of an octet string that
expresses the Audi oSpecificConfig (ASC), as defined in [14496-3],
for MPEG Surround. The ASC is mapped onto the hexadeci mal octet
string in a nost significant bit (MSB)-first basis. The AOT in
this ASC SHALL have the value 30. The SSC inside the ASC MJST
have t he sacPayl oadEnbeddi ng flag set to 1.

Regi stration of Mode Definitions with | ANA
This section of this nmeno requests the registration of the "MPS-hbr"
val ue and the "MPS-Ibr" value for the "node" paraneter of the "npeg4-
generic" nedia subtype within the nedia type "audio". The "npeg4-
generic" nedia subtype is defined in [ RFC3640], and [ RFC3640] defi nes
a repository for the "node" paraneter. This neno registers the nodes
"MPS-hbr" and "MPS-1br" to support MPEG Surround el enmentary streans.
Medi a type nane:
audi o
Subt ype name
npeg4- generic
Requi red paraneters
The "nmode" paraneter is required by [RFC3640]. This neno
specifies the additional nodes "MPS-hbr" and "MPS-lbr", in
accordance with [ RFC3640].
Optional paraneters
For the nodes "AAC-hbr" and "AAC-Ibr", this neno specifies the

addi ti onal optional paranmeters "MPS-profile-level-id" and "MPS-
config". See Section 4.1 for usage details.
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5.

6.

3.

Optional paraneters for the nodes "MPS-hbr" and "MPS-1| br" may be
used as specified in [ RFC3640]. The optional paraneters "MPS-
profile-level-id" and "MPS-config" SHALL NOT be used for the nodes
"MPS- hbr" and "MPS-I br".

Usage of SDP

It is assunmed that the Media format paraneters are conveyed via an
SDP nmessage, as specified in Section 4.4 of [RFC3640].

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], in the RTP payl oad format specification for
MPEG 4 el enentary streans [ RFC3640] (which is extended with this
meno), and in any applicable RTP profile. The main security

consi derations for the RTP packet carrying the RTP payl oad fornmat
defined within this neno are confidentiality, integrity, and source
authenticity. Confidentiality is achieved by encryption of the RTP
payl oad. Integrity of the RTP packets is achieved through a suitable
cryptographic integrity-protecti on nechanism Such a cryptographic
system may al so all ow the authentication of the source of the

payl oad. A suitable security nmechanismfor this RTP payl oad fornmat
shoul d provide confidentiality, integrity protection, and source

aut henti cation capable of at |least determning if an RTP packet is
froma menber of the RTP session

The AAC audi o codec includes an extensi on nechanismto transnt extra
data within a streamthat is gracefully skipped by decoders that do
not support this extra data. This covert channel nmay be used to
transmt unauthorized data in an otherwi se valid stream

Note that the appropriate nechanismto provide security to RTP and
payl oads following this menmo may vary. It is dependent on the
application, the transport, and the signaling protocol enployed.
Therefore, a single nmechanismis not sufficient; although, if
suitabl e, usage of the Secure Real-time Transport Protocol (SRTP)
[ RFC3711] is recomended. O her nechanisns that nmay be used are

| Psec [ RFC4301] and Transport Layer Security (TLS) [RFC5246] (RTP
over TCP); other alternatives may exist.
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