Net wor k Wor ki ng Group M Hat anaka

Request for Comments: 5584 J. Mat sunot o
Cat egory: Standards Track Sony Cor poration
July 2009

RTP Payl oad Fornmat for
the Adaptive TRansform Acoustic Codi ng (ATRAC) Famly

Abstract

Thi s docunent describes an RTP payload format for efficient and
flexible transporting of audio data encoded with the Adaptive
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1. Introduction

The ATRAC family of perceptual audio codecs is designed to address
nuner ous needs for high-quality, lowbit-rate audio transfer. ATRAC
technol ogy can be found in many consuner and professional products
and applications, including MD players, CD players, voice recorders,
and nobil e phones.

Recent advances in ATRAC technol ogy allow for multiple channels of
audio to be encoded in custonizabl e groupings. This should allow for
future expansions in scaled streamng to provide the greatest
flexibility in stream ng any one of the ATRAC fam |y nenber codecs;
however, this payload format does not distinguish between the codecs
on a packet |evel.

This sinmplified payl oad format contains only the basic information
needed to di sassenbl e a packet of ATRAC audio in order to decode it.
There is al so basic support for fragnmentation and redundancy.

2. Conventions Used in This Document

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [4].

3. Codec-Specific Details

Early versions of the ATRAC codec handl ed only two channel s of audio
at 44.1 kHz sanpling frequency, with typical bit-rates between 66
kbps and 132 kbps. The latest version allows for a nmaxi numof 8
channel s of audio, up to 96 kHz in sanpling frequency, and a | ossl ess
encodi ng option that can be transnitted in either a scalable (also
known as Hi gh-Speed Transfer node) or standard (aka Standard node)
format. The feasible bit-rate range has al so expanded, allow ng from
a low of 8 kbps up to 1400 kbps in | ossy encodi ng nodes.

Dependi ng on the version of ATRAC used, the sanple-frane size is

ei ther 512, 1024, or 2048 sanples. Wile the |ossy and Standard node
| ossl ess formats are encoded as sequential single audio frames,

Hi gh- Speed Transfer node | ossl ess data conprises two |layers -- a

| ossy base | ayer and an enhancenent | ayer.

Al t hough stream ng of multi-channel audio is supported dependi ng on
the ATRAC version used, all encoded audio for a given tinme period is
contained within a single frame. Therefore, there is no interleaving
nor splitting of audio data on a per-channel basis with which to be
concer ned.
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4. RTP Packetization and Transport of ATRAC-Family Streans
4.1. ATRAC Franes

For transportation of compressed audi o data, ATRAC uses the concept
of frames. ATRAC franes are the snmallest data unit for which timng
information is attributed. Franes are octet-aligned by definition

4.2. Concatenation of Franes

It is often possible to carry multiple franes in one RTP packet.
This can be useful in audio, where on a LAN with a 1500-byte MIU, an
average of 7 conplete 64 kbps ATRAC franmes could be carried in a
singl e RTP packet, as each ATRAC frame woul d be approxi mately 200
bytes. ATRAC frames may be of fixed or variable length. To
facilitate parsing in the case of nultiple frames in one RTP packet,
the size of each frame is nade known to the receiver by carrying
"in-band" the frane size for each contained frane in an RTP packet.
However, to sinplify the inplenmentation of RTP receivers, it is
required that when nmultiple franes are carried in an RTP packet, each
franme MUST be conplete, i.e., the nunber of franmes in an RTP packet
MJST be integral.

4.3. Frane Fragnmentation

The ATRAC codec can handl e very large frames. As nost |P networks
have significantly smaller MIU sizes than the frame sizes ATRAC can
handl e, this payload format allows for the fragnentati on of an ATRAC
franme over nultiple RTP packets. However, to simplify the

i npl enentati on of RTP receivers, an RTP packet MJST carry either one
or nore conplete ATRAC frames or a single fragnent of one ATRAC
frane. In other words, RTP packets MJST NOT contain fragnents of

mul tiple ATRAC franmes and MJUST NOT contain a mix of conplete and
fragmented frames.

4.4. Transnm ssion of Redundant Franes

As RTP does not guarantee reliable transm ssion, receipt of data is
not assured. Loss of a packet can result in a "decoding gap" at the
receiver. One nethod to remedy this problemis to allowtime-shifted
copi es of ATRAC frames to be sent along with current data. For a
nodest cost in latency and i nplenmentation conplexity, error
resiliency to packet |oss can be achieved. For further details, see
Section 5.3.2.1 and [12].
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4.5. Scal abl e Lossl ess Stream ng (H gh- Speed Transfer Mde)

As ATRAC supports a variation on scal able encoding, this payl oad
format provides a nmechanismfor transnmitting essential data (al so
referred to as the base layer) with its enhancenent data in two ways
-- multiplexed through one session or separated over two sessions.

In either method, only the base layer is essential in producing audio
data. The enhancenent |ayer carries the renmaining audi o data needed
to decode | ossless audio data. So in situations of limted
bandwi dt h, the sender may choose not to transmt enhancement data yet
still provide a client with enough data to generate | ossily-encoded
audi o through the base | ayer.

4.5.1. Scal able Miltipl exed Stream ng

In nultiplexed stream ng, the base | ayer and enhancenent |ayer are
coupl ed together in each packet, utilizing only one session as
illustrated in Figure 1

The packet MUST begin with the base layer, and the two | ayer types
MUST interleave if both of the |ayers exist in a packet (only base or
enhancenent is included in a packet at the beginning of a stream ng
or during the fragnmentation).

N N+1 NH+2 . Packet
Figure 1. Miltiplexed Structure
4.5.2. Scal able Milti-Session Strearm ng

In nulti-session stream ng, the base | ayer and enhancenent |ayer are
sent over two separate sessions, allowing clients with certain
bandwidth limtations to receive just the base |ayer for decodi ng as
illustrated in Figure 2.

In this case, it is REQU RED to determ ne which sessions are paired
together in receiver side. For paired base and enhancenent | ayer
sessions, the CNAMVE bindings in the RTP Control Protocol (RTCP)
sessi on MJUST be applied using the sane CNAME to ensure correct
mappi ng to the RTP source
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Wiile there may be alternative nethods for synchronization of the

| ayers, the tinmestanp SHOULD be used for synchronizing the base |ayer
with its enhancenent. The two sessions MJST be synchroni zed using
the information in RTCP SR packets to align the RTP timestanps.

If the enhancenent |ayer’s session data cannot arrive until the
presentation tine, the decoder MUST decode the base | ayer session’s
data only, ignoring the enhancenment |ayer’s data.

Session 1:
S R, +  ------ +  ------ +  ------ +
| Base |--| Base |--| Base |--| Base |
Fomm o +  H------ +  H------ +  H------ +

N N+1 N+2 N+3 Packet
Session 2:
S S SIS SRS RS R S SIS SRS RS R +
| Enhancenent |--| Enhancement |--| Enhancenent
U S R TS S R TS +

N N+1 N+2 . Packet

Figure 2. Milti-Session Stream ng
5. Payl oad For mat
5.1. dobal Structure of Payl oad Format

The structure of ATRAC Payload is illustrated in Figure 3. The RTP
payl oad foll owing the RTP header contains two octet-aligned data

sections.
S . e +
| RTP | ATRAC Header | ATRAC Frames Section
| Header| Section | (including redundant data)
S R, oo o e m e e e e e e e e e +
S RTP Packet Payload ------------- >

Figure 3. Structure of RTP Payl oad of ATRAC Family

The first data section is the ATRAC Header, containing just one
header with information for the whole packet. The second section is
where the encoded ATRAC frames are stored. This may contain either a
single fragnent of one ATRAC frane or one or nore conpl ete ATRAC
franes. The ATRAC Frames Section MUST NOT be enpty. Wen using the
redundancy mechani sm described in Section 5.3.2.1, the redundant
frane data can be included in this section and tinmestanmp MJST be set
to the ol dest redundant franme’s tinestanp.
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To benefit from ATRAC s Hi gh- Speed Transfer node | ossl ess encodi ng
capability, the RTP payl oad can be split across two sessions, wth
one transmtting an essential base |layer and the other transmitting
enhancenent data. However, in either case, the above structure stil
applies.

5.2. Usage of RTP Header Fields

0 1 2 3
01234567890123456789012345678901
B s i S i I i S S S i i

| V=2|P|X] CC |M PT | sequence nunber
e L o i T S i i
| ti mestanp

e  E C kSR ol s S e R S S e R i o S N R
| synchroni zati on source (SSRC) identifier |
B s i S i I i S S S i i
| contributing source (CSRC) identifiers

lf |

T L R e o o e i T M N
Figure 4. RTP Standard Header Part

The structure of the RTP Standard Header Part is illustrated in
Fi gure 4.

Version(V): 2 bits
Set to 2.

Paddi ng(P): 1 bit

If the padding bit is set, the packet contains one or nore additiona
paddi ng octets at the end, which are not part of the payload. The

| ast octet of the padding contains a count of how many paddi ng octets
shoul d be ignored, including itself. Padding may be needed by some
encryption algorithms with fixed bl ock sizes or for carrying severa
RTP packets in a | ower-layer protocol data unit (see [1]).

Extension(X): 1 bit
Defined by the RTP profile used.

CSRC count (CC): 4 bits
See RFC 3550 [1].

Marker (M: 1 bit

Set to 1 if the packet is the first packet after a silence period,
otherwise, it MJST be set to O.
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5.

5.

3.

3.

Payl oad Type (PT): 7 bits

The assi gnment of an RTP payl oad type for this packet format is
outsi de the scope of this docunent; it is specified by the RTP
profil e under which this payload format is used, or signal ed

dynam cal |l y out-of-band (e.g., using the Session Description Protoco
(SDP)) .

sequence nunber: 16 bits
A sequential number for the RTP packet. It ranges fromO to 65535
and repeats itself periodically.

Ti mestanp: 32 bits

A tinmestanp representing the sanpling tine of the first sanple of the
first ATRAC frame in the current RTP packet.

When using SDP, the clock rate of the RTP tinestanp MJUST be expressed
using the "rtpmap" attribute. For ATRAC3 and ATRAC Advanced

Lossl ess, the RTP tinestanp rate MJST be 44100 Hz. For ATRAC X, the
RTP tinmestanp rate is 44100 Hz or 48000 Hz, and it will be selected
by out - of -band si gnal i ng.

SSRC. 32 bhits
See RFC 3550 [1].

CSRC list: O to 15 itenms, 32 bits each
See RFC 3550 [1].

RTP Payl oad Structure
1. Usage of ATRAC Header Section

The ATRAC header section has the fixed length of one byte as
illustrated in Figure 5.

01234567
T ok Ik S R
| C| FrgNo| NFr anes|
S i S

Fi gure 5. ATRAC RTP Header

Continuation Flag (C : 1 bit

The packet that corresponds to the last part of the audio frane data
in a fragnmentation MJST have this bit set to 0; otherwise, it's set
to 1.

Fragment Number (FrgNo): 3 bits
In the event of data fragmentation, this value is one for the first
packet, and increases sequentially for the remaining fragnented data
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packets. This value MJST be zero for an unfragnented frane. (Note:
3 bits is sufficient to avoid Fragnent Number rollover given the
current maxi mum supported bit-rate in the ATRAC specification. |If
that changes, the choice of 3 bits for the Fragnent Nunber shoul d be
revisited.)

Nunber of Franes (NFranes): 4 bits

The nunber of audio frames in this packet are field value + 1. This
allows for a maxi mum of 16 ATRAC-encoded audi o frames per packet,
with O indicating one audio frame. Each audio franme MJST be conplete
in the packet if fragnentation is not applied. |In the case of
fragnentation, the data for only one audio franme is allowed to be
fragnmented, and this value MJST be 0.

5.3.2. Usage of ATRAC Frames Section

The ATRAC Franes Section contains an integer number of conplete ATRAC
franes or a single fragment of one ATRAC frane, as illustrated in
Figure 6. Each ATRAC frame is preceded by a one-bit flag indicating
the layer type and a Bl ock Length field indicating the size in bytes
of the ATRAC frame. |f more than one ATRAC frane is present, then
the frames are concatenated into a contiguous string of bit-flag,

Bl ock Length, and ATRAC frame in order of their frame nunber. This
section MJUST NOT be enpty.

01234567890123456789012345678901
T T R i e e e e o S e SRR R

| E| Bl ock Length | ATRAC frame [ ...
B s i S i I i S S S i i

Figure 6. ATRAC Franme Section Format

Layer Type Flag (E): 1 bit
Set to 1 if the corresponding ATRAC frame is from an enhancenent
layer. O indicates a base |layer encoded frane.

Bl ock I ength: 15 bits

The byte I ength of encoded audio data for the following frame. This
is so that in the case of fragnmentation, if only a subsequent packet
is received, decoding can still occur. 15 bits allows for a maxi num
bl ock | ength of 32,767 bytes.

ATRAC frane: The encoded ATRAC audi o dat a.
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5.3.2.1. Support of Redundancy

Thi s payl oad format provides a rudi nentary scheme to conpensate for
occasi onal packet | oss. As every packet’s timestanp corresponds to
the first audio franme regardl ess of whether or not it is redundant,
and because we know how many frames of audi o each packet

encapsul ates, if two successive packets are successfully transnitted,
we can cal cul ate the nunber of redundant frames being sent. The
result gives the client a sense of how the server is responding to
RTCP reports and warns it to expand its buffer size if necessary. As
an exanpl e of using the Redundant Data, refer to Figures 7 and 8.

In this exanple, the server has determ ned that for the next few
packets, it should send the last two franes fromthe previous packet
due to recent RTCP reports. Thus, between packets N and N+1, there
is a redundancy of two franes (of which the client may choose to

di spose). The benefit arises when packets N+2 and N+3 do not arrive
at all, after which eventually packet N+4 arrives with successive
necessary audi o frane data.

[ Sender]

Packet: N, TS=0

|
| -Frd-|-Fr2-|-Fr3-| Packet: N+1, TS=1024
| -Fr2-]-Fr3-|-Fr4-| Packet: N+2, TS=2048
| -Fr3-|-Frd-|-Fr5-| Packet: N+3, TS=3072
| -Fr4-]-Fr5-]-Fr6-| Packet: N+4, TS=4096
----------- > Packet "N+2" and "N+3" not arrived ------------->
[ Recei ver]
| -FrO-|-Fri1-|-Fr2-| Packet: N, TS=0
| -Fr1-|-Fr2-]-Fr3-| Packet: N+1, TS=1024

| -Fr4-|-Fr5-|-Fr6-| Packet: N+4, TS=4096

The recei ver can decode fromFR4 to Fr6 by using Packet "N+4" data
even if the packet loss of "N+2" and "N+3" has occurred.

Figure 7. Redundant Exanple
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0 1 2 3

01234567890123456789012345678901
T S i i S i I S Sk i S SR S
|V=2|P| X] CC |M PT | sequence numnber |
B s i S i I i S S S i i
| timestanp (= start sanple tinme of Frl) |
i I i I S i N SR S i St M i
| synchroni zati on source (SSRC) identifier |
I I S S i s N S
| contributing source (CSRC) identifiers |

L—++-+-+-++++++-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-++
|0] O | 3 | O] Bl ock Length | |
s i T e S s it ST T e e S e S e o o o I T
| (redundant) ATRAC frame (Frl) data |
R R i ik It I R R T T I i R R R S e ol o o i i i i R
| O] Bl ock Length | (redundant) ATRAC frame (Fr2) |
R it e i T e S R el ot (I I S R S R R S R
| (cont.) |0 Bl ock Length | ATRAC franme (Fr3) |
e i I R R i T R it i S S e e e i I T R T e e i
| (cont.) |
R R i ik It I R R T T I i R R R S e ol o o i i i i R

Figure 8. Packet Structure Exanple w th Redundant Data
(Case of Packet "N+1")

5.3.2.2. Franme Fragnmentation

Each RTP packet MJST contain either an integer nunber of ATRAC
encoded audio franes (with a maxi num of 16) or one ATRAC frane
fragnent. 1In the forner case, as nmany conpl ete ATRAC frames as can
fit in a single path-MU SHOULD be placed in an RTP packet. However,
if even a single ATRAC frane will not fit into a conplete RTP packet,
the ATRAC franme MUST be fragnented.

The start of a fragnented frame gets placed in its own RTP packet
with its Continuation bit (C) set to one, and its Fragment Nunber
(FragNo) set to one. As the frame nust be the only one in the
packet, the Nunmber of Frames field is zero. Subsequent packets are
to contain the remaining fragnented frane data, with the Fragnent
Nunber increasing sequentially and the Continuation bit (C
consistently set to one. As subsequent packets do not contain any
new franes, the Nunber of Frames field MJUST be ignored. The |ast
packet of fragnmented data MJUST have the Continuation bit (C) set to
zero.
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Packets containing related fragnented franes MJST have identica

ti mestanps. Thus, while the Continuous bit and Fragnent Numbe

r

fields indicate fragnmentati on and a neans to reorder the packets,

ti mestanp can be used to determ ne which packets go together
6. Packetization Exanpl es

6.1. Exanple Miulti-Frane Packet

Mul tipl e encoded audi o franes are conbined into one packet. Note
how, for this exanple, only base |layer frames are sent redundantly,
but are followed by interleaved base | ayer and enhancenent |ayer

franes as illustrated in Figure 9

0 1 2 3

01234567890123456789012345678901

I S T i S S S T S S S S D i S S S i

| V=2|P|X] CC |M PT | sequence nunber

T e Sl S i Sl S U S SUpT S SEp S SR S o

| ti mestanp

A S S it S SR S S S S SR S

| synchroni zati on source (SSRC) identifier

I T S S i o S S L i i S S

contributing source (CSRC) identifiers

|

|+-+-+-+-++++-+ B T T o R S i i T T R S S e S e S s e TR S
[0] O | 5 | O] Bl ock Length |

B T i T i S T T S i i S S S
| (redundant) base layer frame 1 data.

R it e i T e S R el ot (I I S R S R R S R
| O] Bl ock Length | (redundant) base |ayer frame 2
e i I R R i T R it i S S e e e i I T R T e e i
| (cont.) |0 Bl ock Length | base layer frame 3
R R i ik It I R R T T I i R R R S e ol o o i i i i R
| (cont.) |1] Bl ock Length | enhancement frame 3
R it e i T e S R el ot (I I S R S R R S R
| (cont.) |O] Bl ock Length | base layer franme 4
e i I R R i T R it i S S e e e i I T R T e e i
| (cont.) |1] Bl ock Length | enhancement frame 4
R R i ik It I R R T T I i R R R S e ol o o i i i i R

Figure 9. Exanple Milti-Frame Packet

Hat anaka & Mat sunot o

t he

St andards Track [ Page 12]



RFC 5584 RTP Payl oad Format for ATRAC Famly July 2009

6.2. Exanple Fragnmented ATRAC Frane

The encoded audi o data frame is split over three RTP packets as
illustrated in Figure 10. The followi ng points are highlighted in
the exanpl e bel ow

o transition fromone to zero of the Continuation bit (C
o0 sequential increase in the Fragnment Nunber

Packet 1:

0 1 2 3
01234567890123456789012345678901
s S S i I S R R e h T Tk e S S S o T S
| V=2|P|X] CC |M PT | sequence nunber |
B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S
| ti mestanp |
B T s i I S e i S i i S S e S
| synchroni zati on source (SSRC) identifier |
s S S i I S R R e h T Tk e S S S o T S
| contributing source (CSRC) identifiers |
..... |

B i s s T S e  r S i S
| 1] Bl ock Length | |
B e T R T e e Sk i i T e e S e s

R S
1 1 |
+- - - -

+ +

+ O+

+- 4o+

|
+
|
+_ -
| enhancenent data. .. |
R Rt i i i i e T I I S S S R i e S R e e i s o
Packet 2:

0 1 2 3

01234567890123456789012345678901
s S S i I S R R e h T Tk e S S S o T S
|V=2|P|X] CC M PT | sequence number |
B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S
| ti mestanp |
B T s i I S e i S i i S S e S
| synchroni zati on source (SSRC) identifier |
s S S i I S R R e h T Tk e S S S o T S
| contributing source (CSRC) identifiers |

i o i T S i I S S s ol ST SN S
1] 2 | 0 | 1] Bl ock Length | |
R e s o S e T S T T i R e e e e o o i

... nore enhancenent data... |

+
+-
A S S S e it e SEp S S S S S S S S
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Packet 3:

0 1 2 3
01234567890123456789012345678901
B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S

|V=2|P| X] CC |M PT | seqguence numnber

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| ti mestanp |
s S S i I S R R e h T Tk e S S S o T S
| synchroni zati on source (SSRC) identifier

B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| contributing source (CSRC) identifiers

S i i S S it Hp R
o 3 | 0 | 1] Bl ock Length |
I i I S i i L T i it i I R S U S

...the last of the enhancenent data

+
+-
I T S S e S S e S i SuE S S

Fi gure 10. Exanpl e Fragnented ATRAC Frane

7. Payl oad Fornmat Paraneters
Certain paraneters will need to be defined before ATRAC-famly-
encoded content can be streaned. Qher optional paraneters may al so
be defined to take advantage of specific features relevant to certain
ATRAC versions. Paraneters for ATRAC3, ATRAC-X, and ATRAC Advanced
Lossl ess are defined here as part of the media subtype registration
process. A mapping of these parameters into the Session Description
Protocol (SDP) (RFC 4566) [2] is also provided for applications that
utilize SDP. These registrations use the tenplate defined in RFC
4288 [5] and follow RFC 4855 [6].

The data format and paraneters are specified for real-tine transport
in RTP.

7.1. ATRAC3 Media Type Registration

The nedi a subtype for the Adaptive TRansform Codec version 3 (ATRAC3)
uses the tenplate defined in RFC 4855 [6].

Not e, any unknown paraneter MJST be ignored by the receiver.
Type nanme: audio

Subt ype name: ATRAC3
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Requi red paraneters:

rate: Represents the sampling frequency in Hz of the original audio
data. Pernissible value is 44100 only.

baselLayer: Indicates the encoded bit-rate in kbps for the audio data
to be streaned. Permssible values are 66, 105, and 132.

Optional paraneters:
ptime: See RFC 4566 [2].

maxptime: See RFC 4566 [2].
The frame |l ength of ATRAC3 is 1024/44100 = 23.22...(nms), and
fractional value may not be applicable for the SDP definition

So the val ue of the paranmeter MUST be a multiple of 24 (ns)
consi dering safe transm ssion

If this paraneter is not present, the sender MAY encapsul ate a
maxi mum of 6 encoded franes into one RTP packet, in stream ng of
ATRACS.

maxRedundant Franes: The maxi mum nunber of redundant franes that nmay
be sent during a session in any given packet under the redundant
fram ng mechani smdetailed in the docunment. Allowed values are
integers in the range of 0 to 15, inclusive. |If this paraneter is
not used, a default of 15 MJST be assumned.

Encodi ng considerations: This nedia type is framed and contains
bi nary data

Security considerations: This nmedia type does not carry active
content. See Section 9 of this docunent.

Interoperability considerations: none
Publ i shed specification: ATRAC3 Standard Specification [9]

Applications that use this media type:
Audi o and vi deo stream ng and conferencing tools.

Addi tional information: none

Magi ¢ nunber(s): none

File extension(s): ’'at3, 'aa3', and 'ong’
Maci ntosh file type code(s): none
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Person and enmmi|l address to contact for further information:
M t suyuki Hat anaka

Jun Mat sunot o

actech@ p. sony. com

I nt ended usage: COWVMON

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

Aut hor :

M t suyuki Hat anaka

Jun Mat sunoto

actech@ p. sony. com

Change controller: |ETF AVT WG del egated fromthe | ESG
7.2. ATRAC- X Medi a Type Registration

The nedi a subtype for the Adaptive TRansform Codec version X
(ATRAC-X) uses the tenplate defined in RFC 4855 [6].

Not e, any unknown paraneter MJST be ignored by the receiver.
Type nanme: audio

Subt ype name: ATRAC- X

Requi red paraneters:

rate: Represents the sampling frequency in Hz of the origina
audi o data. Permissible values are 44100 and 48000.

baselLayer: Indicates the encoded bit-rate in kbps for the audio data
to be streaned. Permssible values are 32, 48, 64, 96, 128, 160,
192, 256, 320, and 352.

channel I D: I ndicates the nunber of channels and channel | ayout
according to the tablel in Section 7.4. Note that this layout is
different fromthat proposed in RFC 3551 [3]. However, as channelID
= 0 defines an anbi guous channel |ayout, the channel mapping defined
in Section 4.1 of [3] could be used. Permssible values are 0, 1, 2,
3, 4, 5 6, 7.

Optional paraneters:

ptime: See RFC 4566 [2].
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maxptinme: See RFC 4566 [2].

The frame length of ATRAC- X is 2048/44100 = 46.44...(ns) or

2048/ 48000 = 42.67...(nms), but fractional value may not be applicable
for the SDP definition. So the value of the parameter MJST be a
multiple of 47 (ms) or 43 (ns) considering safe transm ssion

If this paraneter is not present, the sender MAY encapsul ate a
maxi mum of 16 encoded franmes into one RTP packet, in streamning of
ATRAC- X.

maxRedundant Franes: The maxi mum nunber of redundant franmes that nmay
be sent during a session in any given packet under the redundant
fram ng nechanismdetailed in the docunment. Allowed val ues are
integers in the range 0 to 15, inclusive. |If this paraneter is not
used, a default of 15 MJUST be assuned.

del ayMode: Indicates a desire to use |owdelay features, in which
case the decoder will process received data accordingly based on this
val ue. Pernissible values are 2 and 4.

Encodi ng considerations: This nedia type is framed and contains
bi nary dat a.

Security considerations: This media type does not carry active
content. See Section 9 of this docunent.

Interoperability considerations: none
Publ i shed specification: ATRAC X Standard Specification [10]

Applications that use this nedia type:
Audi o and vi deo stream ng and conferencing tools.

Additional information: none
Magi ¢ nunber(s): none

File extension(s): ’'atx', 'aa3', and 'ong
Maci ntosh file type code(s): none

Person and enmni|l address to contact for further information:
M t suyuki Hat anaka

Jun Mat sunot o

actech@ p. sony. com

I nt ended usage: COWVMON

Restrictions on usage: This nmedia type depends on RTP fram ng, and
hence is only defined for transfer via RTP
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Aut hor :

M t suyuki Hat anaka
Jun Mat sunot o
actech@ p. sony. com

Change controller: |ETF AVT WG del egated fromthe | ESG
7.3. ATRAC Advanced Lossl ess Media Type Registration

The nedi a subtype for the Adaptive TRansform Codec Lossl ess version
(ATRAC Advanced Lossl ess) uses the tenplate defined in RFC 4855 [6].

Not e, any unknown paraneter MJST be ignored by the receiver.
Type name: audio

Subt ype nanme: ATRAC- ADVANCED- LOSSLESS

Requi red paraneters:

rate: Represents the sanpling frequency in Hz of the origina

audi o data. Permssible value is 44100 only for H gh-Speed Transfer
node. Any val ue of 24000, 32000, 44100, 48000, 64000, 88200, 96000,
176400, and 192000 can be used for Standard node.

baselLayer: Indicates the encoded bit-rate in kbps for the base |ayer
in Hi gh-Speed Transfer node | ossless encodi ngs.

For Standard | ossl ess npode, this val ue MJUST be O.

The Perm ssi bl e values for ATRAC3 basel ayer are 66, 105, and 132.
For ATRAC- X basel ayer, they are 32, 48, 64, 96, 128, 160, 192, 256,
320, and 352.

bl ockLength: Indicates the block I ength. In High-Speed Transfer
node, the value of 1024 and 2048 is used for ATRAC3 based and ATRAC- X
based ATRAC Advanced Lossl ess stream ng, respectively.

Any val ue of 512, 1024, and 2048 can be used for Standard nopde.

channel I D:  Indicates the nunber of channels and channel | ayout
according to the tablel in Section 7.4. Note that this layout is
different fromthat proposed in RFC 3551 [3]. However, as channelID
= 0 defines an ambi guous channel |ayout, the channel mapping defined
in Section 4.1 of [3] could be used in this case. Pernissible values
are 0, 1, 2, 3, 4, 5, 6, 7.

ptime: See RFC 4566 [2].
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maxptinme: See RFC 4566 [2].

In stream ng of ATRAC Advanced Lossless, nultiple franmes cannot be
transmtted in a single RTP packet, as the frame size is large. So
it SHOULD be regarded as the tine of one encoded frane in both of the
sender and the receiver side. The frame | ength of ATRAC Advanced
Lossless is 512/44100 = 11.6...(ns), 1024/44100 = 23.22...(ms), or
2048/ 44100 = 46.44...(ns), but fractional value may not be applicable
for the SDP definition. So the value of the paranmeter MJST be
12(ms), 24(ms), or 47(ms) considering safe transm ssion

Encodi ng considerations: This nedia type is framed and contains
bi nary data

Security considerations: This nmedia type does not carry active
content. See Section 9 of this docunent.

Interoperability considerations: none

Publ i shed specification:
ATRAC Advanced Lossl ess Standard Specification [11]

Applications that use this media type:
Audi o and video stream ng and conferencing tools.

Addi ti onal information: none
Magi ¢ nunber(s): none

File extension(s): ’'aal’, 'aa3', and
Maci ntosh file type code(s): none

ony

Person and enmmi|l address to contact for further information:

M t suyuki Hat anaka
Jun Mat sunot o
actech@ p. sony. com

I ntended usage: COWVMON

Restrictions on usage: This nedia type depends on RTP fram ng, and
hence is only defined for transfer via RTP

Aut hor :

M t suyuki Hat anaka
Jun Mat sunot o
actech@ p. sony. com

Change controller: |ETF AVT WG del egated fromthe | ESG
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7.4. Channel WMappi ng Configuration Table

RTP Payl oad Format for ATRAC Famly

July 2009

Table 1 expl ains the mappi ng between the channel I D as passed during

SDP negoti ati ons,

and the speaker

Table 1. Channel Configuration

Hat anaka & Mat sunot o

St an

dards Track

Bk o S S e i I R i e S S T ks ol T S S
| channel ID | Nunber of | Default Speaker

| | Channels | Mappi ng

B e T i R S S i I T R S i o e e e e s
| 0 | pmax 64 | undef i ned

B T T S I e g i e
| 1 | 1 | front: center

B T T S e i I S e ik i o I eI e
| 2 | 2 | front: left, right

B e T i R S S i I T R S i o e e e e s
| 3 | 3 | front: left, right

| | | front: center

R o S T e T it B R R S T il soT SR R S S

| 4 | 4 | front: left, right

| | | front: center

| | | rear: surround

B il T s ST S S S S T S i S e i T

| 5 | 5+1 | front: left, right

| | | front: center

| | | rear: left, right

| | | LFE

B T T e e e i s S R S S e ot T S R S

| 6 | 6+1 | front: left, right

| | | front: center

| | | rear: left, right

| | | rear: center

| | | LFE

B T T e e e i s S R S S e ot T S R S

| 7 | 7+1 | front: left, right

| | | front: center

| | | rear: left, right

| | | side: left, right

| | | LFE

B T T e e e i s S R S S e ot T S R S

I
I
+
I
I
I
+
I
I
I
I
+
I
I
I
I
I
+
I
I
I
I
I
+

mappi ng the val ue represents.
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7.

7.

7.

5.

5.

5.

Mappi ng Medi a Type Paraneters into SDP

The information carried in the Media type specification has a
specific mapping to fields in the Session Description Protocol (SDP)
[2], which is commonly used to describe RTP sessions. Wen SDP is
used to specify sessions enploying the ATRAC fam |y of codecs, the
foll owi ng mappi ng rul es according to the ATRAC codec apply.

1

2.

For Medi a Subtype ATRAC3
The Media type ("audio") goes in SDP "nm=" as the medi a name.

The Medi a subtype (payl oad fornat name) goes in SDP "a=rtpmap" as
the encodi ng name. ATRAC3 supports only nono or stereo signals,
so a correspondi ng number of channels (0 or 1) MJST al so be
specified in this attribute.

The "baselLayer" paranmeter goes in SDP "a=fntp". This paraneter
MUST be present. "nmaxRedundant Frames” nmay follow, but if no value
is transmtted, the receiver SHOULD assune a default val ue of

n 15" .

The paraneters "ptine" and "maxptinme"” go in the SDP "a=ptinme" and
"a=maxptime" attributes, respectively.

For Medi a Subtype ATRAC X
The Media type ("audio") goes in SDP "m=" as the medi a name.

The Medi a subtype (payl oad fornat name) goes in SDP "a=rtpmap" as
the encodi ng name. This SHOULD be foll owed by the "sanpl eRate"
(as the RTP clock rate), and then the actual nunber of channels
regardl ess of the channel | D paraneter.

The paraneters "ptine" and "maxptinme"” go in the SDP "a=ptinme" and
"a=maxptime" attributes, respectively.

Any renmaining paraneters go in the SDP "a=fntp" attribute by
copying themdirectly fromthe Media type string as a sem col on-
separated |ist of paraneter=value pairs. The "baselLayer"
parameter MJST be the first entry on this Iine. The "channellD
parameter MUST be the next entry. The receiver MJST assune a
default value of "15" for "nmaxRedundant Franes".

Hat anaka & Mat sunot o St andards Track [ Page 21]



RFC 5584 RTP Payl oad Format for ATRAC Famly July 2009

7.

7.

7.

5.

6.

3. For Media Subtype ATRAC Advanced Lossl ess

o The Media type ("audio") goes in SDP "nm=" as the media name.

o The Media subtype (payl oad format name) goes in SDP "a=rtpmap" as
the encoding name. This MJST be followed by the "sanpl eRate" (as
the RTP clock rate), and then the actual nunber of channels
regardl ess of the channel | D paraneter.

o The paraneters "ptinme" and "maxptinme" go in the SDP "a=ptinme" and
"a=maxptime" attributes, respectively.

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

On this line, the paraneters "baselLayer"™ and "bl ockLength" MJST be
present in this order

The val ue of "bl ockLength" MJST be one of 1024 and 2048, for using
ATRAC3 and ATRAC- X as basel ayer, respectively. |f "baselLayer=0"
(means standard node), "blockLength" MJST be one of either 512,
1024, or 2048. The "channel I D' paraneter MJST be the next entry .
The receiver MJST assune a default value of "15" for
"maxRedundant Fr ames" .

O fer/ Answer Mdel Considerations

Sone options for encodi ng and decodi ng ATRAC audi o data will require

either or both of the sender and receiver conplying with certain

specifications. 1In order to establish an interoperable transnission

framework, an O fer/Answer negotiation in SDP MJST observe the
foll owi ng considerations. (See [14].)

1

For Al'l Three Media Subtypes

Each conbi nation of the RTP payload transport format configuration
par anet ers (baselLayer and bl ockLength, sanpleRate, channellD) is
unique in its bit-pattern and not conpatible with any other

conbi nati on. When creating an offer in an application desiring to
use the nore advanced features (sanple rates above 44100 kHz, nore
than two channels), the offerer SHOULD al so offer a payl oad type
containing only the | owest set of necessary requirenents. |If

mul tiple configurations are of interest to the application, they
may all be of fered.
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7.

7.

7.

6.

6.

6.

2.

3.

4.

The paraneters "maxptine" and "ptinme" will in nobst cases not

affect interoperability; however, the setting of the paraneters
can affect the performance of the application. The SDP

O fer/ Answer handling of the "ptine" paraneter is described in RFC
3264. The "maxptime" parameter MJST be handled in the sane way.

For Medi a Subtype ATRAC3

In response to an offer, downgraded subsets of "baselLayer" are
possi bl e. However, for best performance, we suggest the answer
contai n the hi ghest possible val ues offered.

For Medi a Subtype ATRAC X

In response to an offer, downgraded subsets of "sanpl eRate",
"baselLayer", and "channel ID' are possible. For best perfornmance,
an answer MJST NOT contain any val ues requiring further
capabilities than the offer contains, but it SHOULD provi de val ues
as close as possible to those in the offer.

The "maxRedundant Frames" is a suggested m ninmum  This val ue MAY
be increased in an answer (wth a maxi mum of 15), but MJST NOT be
reduced.

The optional paraneter "del ayMbde" is non-negotiable. |f the
Answerer cannot comply with the offered value, the session MJST be
deened i noperabl e.

For Medi a Subtype ATRAC Advanced Lossl ess

In response to an offer, downgraded subsets of "sanpl eRate",
"baselLayer", and "channel ID' are possible. For best perfornance,
an answer MJST NOT contain any val ues requiring further
capabilities than the offer contains, but it SHOULD provi de val ues
as close as possible to those in the offer.

There are no requirenments when negotiating "bl ockLength", other
than that both parties nust be in agreement.

The "maxRedundant Frames" is a suggested m ninmum This val ue MAY
be increased in an answer (wth a maxi mum of 15), but MJST NOT be
reduced.

For transm ssion of scalable nulti-session streamnm ng of ATRAC
Advanced Lossless content, the attributes of nedia stream
identification, group information, and decodi ng dependency between
base | ayer stream and enhancenment |ayer stream MJST be signaled in
SDP by the Offer/Answer nodel. |In this case, the attribute of
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7.

7.

"group", "md", and "depend" followed by the appropriate paraneter
MUST be used in SDP [7] [8] in order to indicate |ayered coding
dependency. The attribute of "group" foll owed by "DDP" paraneter
is used for indicating the relationship between the base and the
enhancenent | ayer stream w th decodi ng dependency. Each streamis
identified by "md" attribute, and the dependency of enhancenent

| ayer streamis defined by the "depend" attribute, as the
enhancenent |ayer is only useful when the base |ayer is avail able.
Exanpl es for signaling ATRAC Advanced Lossl ess decodi ng dependency
are described in Sections 7.8 and 7.9.

Usage of Declarative SDP

In declarative usage, like SDP in Real -Time Stream ng Protocol (RTSP)
[15] or Session Announcenent Protocol (SAP) [16], the parameters MJST
be interpreted as foll ows:

o The payload format configuration paraneters (baselLayer,
sanpl eRate, channelID) are all declarative and a partici pant MJST
use the configuration(s) provided for the session. Mre than one
configuration may be provided if necessary by declaring multiple
RTP payl oad types; however, the nunber of types SHOULD be kept
smal | .

o0 Any "maxptinme" and "ptinme" val ues SHOULD be selected with care to
ensure that the session’s participants can achi eve reasonabl e
per f or mance.

o The attribute of "md", "group”, and "depend” MJST be used for
i ndicating the rel ationship and dependency of the base |ayer and
the enhancenent |ayer in scalable nulti-session streani ng of ATRAC
ADVANCED LOSSLESS content, as described in Sections 7.6, 7.8, and
7.9.

Exanmpl e SDP Sessi on Descri ptions
Exanmpl e usage of ATRAC-X with stereo at 44100 Hz:

v=0

o=atrac 2465317890 2465317890 I N I P4 service. exanpl e.com
S=ATRAC- X Stream ng

c=IN IP4 192.0.2.1/127

t =3409539540 3409543140

mraudi o 49120 RTP/ AVP 99

a=rt pmap: 99 ATRAC X/ 44100/ 2

a=f nmt p: 99 baselayer =128; channel | D=2; del ayMbde=2
a=maxpti me: 47
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Exanpl e usage of ATRAC-X with 5.1 setup at 48000 Hz:

v=0

o=atrac 2465317890 2465317890 I N I P4 service. exanpl e.com
S=ATRAC- X 5. 1ch Stream ng

c=IN IP4 192.0.2.1/127

t =3409539540 3409543140

mraudi o 49120 RTP/ AVP 99

a=rt pmap: 99 ATRAC- X/ 48000/ 6

a=f nmt p: 99 baselayer =320; channel | D=5

a=maxpti me: 43

Exanpl e usage of ATRAC- Advanced-Lossless in nultipl exed
Hi gh- Speed Transfer node:

v=0

o=atrac 2465317890 2465317890 I N I P4 service. exanpl e.com
s=AAL Multi pl exed Stream ng

c=IN I P4 192.0.2.1/127

t =3409539540 3409543140

mraudi o 49200 RTP/ AVP 96

a=rt pmap: 96 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f nmt p: 96 baselayer =128; bl ockLengt h=2048; channel | D=2
a=naxpti nme: 47

Exanpl e usage of ATRAC- Advanced-Lossless in nulti-session H gh-Speed
Transfer nobde. |In this case, the base layer and the enhancenent

| ayer streamare identified by L1 and L2, respectively, and L2
depends on L1 in decodi ng.

v=0

o=atrac 2465317890 2465317890 IN | P4 service. exanpl e. com
s=AAL Multi Session Strearm ng

c=IN I1P4 192.0.2.1/127

t =3409539540 3409543140

a=group: DDP L1 L2

mraudi o 49200 RTP/ AVP 96

a=rt pmap: 96 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f mt p: 96 baselayer=128; bl ockLengt h=2048; channel | D=2
a=maxpti me: 47

a=md: L1

mraudi o 49202 RTP/ AVP 97

a=rt pmap: 97 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f nt p: 97 baselLayer =0; bl ockLengt h=2048; channel | D=2
a=maxpti me: 47

a=md: L2

a=depend: 97 lay L1: 96
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Exampl e usage of ATRAC- Advanced- Lossl ess in Standard node:

mFaudi o 49200 RTP/ AVP 99

RTP Payl oad Format for ATRAC Famly

a=rt prmap: 99 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f nmt p: 99 baselayer =0; bl ockLengt h=1024;

a=naxpti ne: 24

Exanpl e O fer/Answer Exchange

channel | D=2

July 2009

The following Ofer/Answer exanple shows how a desire to stream

mul ti-channel content is turned down by the receiver,

with only the ability to receive stereo content:

Ofer:

mraudi 0 49170 RTP/ AVP 98 99
a=rt pmap: 98 ATRAC- X/ 44100/ 6
a=f nt p: 98 baselayer =320; channel | D=5
a=rtpmap: 99 ATRAC- X/ 44100/ 2
a=f mt p: 99 baselLayer =160; channel | D=2

Answer :
mrFaudi o 49170 RTP/ AVP 99

a=rtpmap: 99 ATRAC- X/ 44100/ 2
a=f mt p: 99 baselLayer =160; channel | D=2

who answers

The following Ofer/Answer exanple shows the receiver answering wth

a selection of supported paraneters:
Ofer:

mFaudi o 49170 RTP/ AVP 97 98 99

a=rt pmap: 97 ATRAC X/ 44100/ 2

a=f nt p: 97 baselayer =128; channel | D=2
a=rt pmap: 98 ATRAC- X/ 44100/ 6

a=f mt p: 98 baselLayer =128; channel | D=5
a=rt pmap: 99 ATRAC X/ 48000/ 6

a=f mt p: 99 baselayer =320; channel | D=5

Answer :

mraudi o 49170 RTP/ AVP 97 98
a=rtpmap: 97 ATRAC- X/ 44100/ 2
a=f mt p: 97 baselayer =128; channel | D=2
a=rt pmap: 98 ATRAC X/ 44100/ 6
a=f nt p: 98 baselayer =128; channel | D=5

St andards Track
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The foll owing Ofer/Answer exanpl e shows an exchange in trying to
resol ve usi ng ATRAC- Advanced- Lossl ess. The offer contains three
options: nmulti-session Hi gh-Speed Transfer nmode, nultipl exed Hi gh-
Speed Transfer node, and Standard node.

Ofer:

Mul ti-session Hi gh-Speed Transfer node, L1 and L2 correspond
to the base | ayer and the enhancenent |ayer, respectively, and L2
depends on L1 in decodi ng.

a=group: DDP L1 L2

mraudi o 49200 RTP/ AVP 96

a=rt pmap: 96 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f mt p: 96 baselayer=132; bl ockLengt h=1024; channel | D=2
a=maxpti me: 24

a=md: L1

mraudi o 49202 RTP/ AVP 97

a=rt pmap: 97 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2
a=f mt p: 97 baselLayer =0; bl ockLengt h=2048; channel | D=2
a=maxpti me: 24

a=md: L2

a=depend: 97 lay L1:96

Mul ti pl exed Hi gh-Speed Transfer nobde

mraudi o 49200 RTP/ AVP 98

a=rt pmap: 98 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f nt p: 98 baselayer =256; bl ockLengt h=2048; channel | D=2
a=naxpti nme: 47

St andard node

mraudi o 49200 RTP/ AVP 99

a=rt pmap: 99 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2
a=f nt p: 99 baselayer =0; bl ockLengt h=2048; channel | D=2
a=naxpti nme: 47

Answer :

a=group: DDP L1 L2

mraudi 0 49200 RTP/ AVP 94

a=rt pmap: 94 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2

a=f mt p: 94 baselayer =132; bl ockLengt h=1024; channel | D=2
a=maxpti me: 24

a=md: L1
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mraudi o 49202 RTP/ AVP 95

a=rt pmap: 95 ATRAC- ADVANCED- LOSSLESS/ 44100/ 2
a=f mt p: 95 baselLayer =0; bl ockLengt h=2048; channel | D=2
a=maxpti me: 24

a=md: L2

a=depend: 95 lay L1:94

Note that the names of payload fornmat (encoding) and Medi a subtypes
are case-insensitive in both places. Simlarly, paraneter nanes are
case-insensitive both in Media types and in the default mapping to
the SDP a=fntp attribute.

| ANA Consi der ati ons

Three new Medi a subtypes, audi o/ ATRAC3, audi o/ ATRAC X, and
audi o/ ATRAC- ADVANCED- LOSSLESS, have been registered (see Section 7).

Security Considerations

The payl oad format as described in this docunment is subject to the
security considerations defined in RFC 3550 [1] and any applicable
profile, for exanmple, RFC 3551 [3]. Also, the security of Media type
regi strati on MUST be taken into account as described in Section 5 of
RFC 4855 [ 6] .

The payl oad for ATRAC family consists solely of conpressed audi o data
to be decoded and presented as sound, and the standard specifications
of ATRAC3, ATRAC- X, and ATRAC Advanced Lossless [9] [10] [11]
strictly define the bit stream syntax and the buffer nodel in decoder
side for each codec. So they can not carry "active content" that
could inpose malicious side effects upon the receiver, and they do
not cause any problemof illegal resource consunption in receiver
side, as far as the bit streams are conforming to their standard
speci fications.

Thi s payl oad format does not inplenment any security nmechanisms of its
own. Confidentiality, integrity protection, and authenticati on have
to be provided by a nechanismexternal to this payload format, e.g.
SRTP RFC 3711 [13].

Consi derati ons on Correct Decoding
1. Verification of the Packets
Verification of the received encoded audi o packets MJST be performed
so as to ensure correct decoding of the packets. As a nost primtive

i mpl enent ati on, the conparison of the packet size and payl oad | ength
can be taken into account. |If the UDP packet length is |onger than
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the RTP packet length, the packet can be accepted, but the extra
bytes MJST be ignored. 1In case of receiving a shorter UDP packet or
i mproperly encoded packets, the packets MJST be di scarded.

2. Validity Checking of the Packets

Al so, validity checking of the received audi o packets MJST be
performed. It can be carried out by the decodi ng process, as the
ATRAC format is designed so that the validity of data frames can be
determ ned by decoding the algorithm The required decoder response
to a malforned frame is to discard the mal forned data and conceal the
errors in the audio output until a valid frame is detected and
decoded. This is expected to prevent crashes and ot her abnornal
decoder behavior in response to errors or attacks.

Ref er ences
1. Normative References
[ 1] Schul zrinne, H., Casner, S., Frederick, R, and V. Jacobson
"RTP: A Transport Protocol for Real-Tine Applications", STD 64,
RFC 3550, July 2003.

[ 2] Handl ey, M, Jacobson, V., and C Perkins, "SDP. Session
Description Protocol", RFC 4566, July 2006.

[ 3] Schul zrinne, H and S. Casner, "RTP Profile for Audio and Video
Conferences with Mnimal Control", STD 65, RFC 3551, July 2003

[ 4] Bradner, S., "Key words for use in RFCs to I ndicate Requirenent
Level s", BCP 14, RFC 2119, March 1997.

[ 5] Freed, N. and J. Klensin, "Media Type Specifications and
Regi stration Procedures”, BCP 13, RFC 4288, Decemnber 2005.

[ 6] Casner, S., "Media Type Registration of RTP Payl oad Fornmats",
RFC 4855, February 2007.

[ 7] Camarillo, G, Eriksson, G, Holler, J., and H Schul zri nne,
"Grouping of Media Lines in the Session Description Protoco
(SbP)", RFC 3388, Decenber 2002.

[ 8] Schierl, T., and S. Wnger, "Signaling Media Decodi ng
Dependency in the Session Description Protocol (SDP)", RFC
5583, July 2009.

[ 9] ATRAC3 Standard Specification ver.1.1, Sony Corporation, 2003.

Hat anaka & Mat sunot o St andards Track [ Page 29]



RFC 5584 RTP Payl oad Format for ATRAC Famly July 2009

[10] ATRAC X Standard Specification ver.1.2, Sony Corporation, 2004.

[11] ATRAC Advanced Lossl ess Standard Specification ver.1.1, Sony
Cor por ati on, 2007.

11.2. Informative References
[12] Perkins, C., Kouvelas, |., Hodson, O, Hardnman, V., Handl ey,
M, Bolot, J., Vega-Garcia, A, and S. Fosse-Parisis, "RTP
Payl oad for Redundant Audi o Data", RFC 2198, Septenber 1997.
[13] Baugher, M, McGew, D., Naslund, M, Carrara, E., and K
Norrman, "The Secure Real -tinme Transport Protocol (SRTP)", RFC
3711, March 2004.

[14] Rosenberg, J. and H Schul zrinne, "An O fer/Answer Mdel wth
Session Description Protocol (SDP)", RFC 3264, June 2002.

[15] Schul zrinne, H, Rao, A, and R Lanphier, "Real Tine Stream ng
Protocol (RTSP)", RFC 2326, April 1998.

[16] Handley, M, Perkins, C., and E. \Welan, "Session Announcenent
Protocol ", RFC 2974, COctober 2000.

Aut hors’ Addr esses

M t suyuki Hat anaka
Sony Cor poration, Japan

1-7-1 Konan

M nat o- ku

Tokyo 108-0075
Japan

EMai | : actech@ p. sony.com

Jun Mat sunoto
Sony Cor poration, Japan

1-7-1 Konan

M nat o- ku

Tokyo 108-0075
Japan

EMai | : actech@ p. sony. com

Hat anaka & Mat sunot o St andards Track [ Page 30]






