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Abst r act

Thi s docunent describes Real -Tinme Transport Protocol (RTP) payl oad
formats for carrying each of MPEG 4 Audi o and MPEG 4 Vi sual
bitstreams w thout using MPEG 4 Systenms. For the purpose of directly
mappi ng MPEG 4 Audi o/ Vi sual bitstreans onto RTP packets, it provides
specifications for the use of RTP header fields and al so specifies
fragmentation rules. 1t also provides specifications for

Mul ti purpose Internet Mail Extensions (MME) type registrations and
the use of Session Description Protocol (SDP).

1. Introduction
The RTP payl oad fornmats described in this docunment specify how MPEG 4
Audio [3][5] and MPEG 4 Visual streans [2][4] are to be fragnmented
and mapped directly onto RTP packets.
These RTP payl oad formats enabl e transport of MPEG 4 Audi o/ Vi sual
streans w thout using the synchronization and stream nanagenent

functionality of MPEG 4 Systens [6]. Such RTP payload fornmats will
be used in systens that have intrinsic stream managenent
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functionality and thus require no such functionality from WPEG 4
Systens. H. 323 terminals are an exanple of such systens, where
MPEG 4 Audi o/ Vi sual streans are not managed by MPEG 4 Systens Object
Descriptors but by H 245. The streans are directly napped onto RTP
packets w t hout using MPEG 4 Systenms Sync Layer. Oher exanples are
SIP and RTSP where M ME and SDP are used. M ME types and SDP usages
of the RTP payload formats described in this docunent are defined to
directly specify the attribute of Audio/Visual streans (e.g., nedia
type, packetization format and codec configuration) without using
MPEG 4 Systens. The obvious benefit is that these MPEG 4

Audi o/ Vi sual RTP payl oad formats can be handled in an unified way
together with those fornmats defined for non- MPEG 4 codecs. The

di sadvantage is that interoperability with environnments using WPEG 4
Systens may be difficult, other payload fornats nay be better suited
to those applications.

The semantics of RTP headers in such cases need to be clearly
defined, including the association with MPEG 4 Audi o/ Vi sual data
elements. |In addition, it is beneficial to define the fragnentation
rul es of RTP packets for MPEG 4 Video streans so as to enhance error
resiliency by utilizing the error resilience tools provided inside
the MPEG 4 Vi deo stream

1.1 MPEG 4 Visual RTP payl oad format

MPEG 4 Visual is a visual coding standard wi th nany new features:

hi gh coding efficiency; high error resiliency; nultiple, arbitrary
shape object-based coding; etc. [2]. It covers a w de range of
bitrates fromscores of Kbps to several Mips. It also covers a wide
vari ety of networks, ranging fromthose guaranteed to be al nost
error-free to nobile networks with high error rates.

Wth respect to the fragnentation rules for an MPEG 4 Vi sual
bitstream defined in this docunment, since MPEG 4 Visual is used for a
wi de variety of networks, it is desirable not to apply too nuch
restriction on fragnentation, and a fragnmentation rule such as "a
singl e video packet shall always be nmapped on a single RTP packet"
may be inappropriate. On the other hand, carel ess, nedia unaware
fragmentati on may cause degradation in error resiliency and bandw dth
efficiency. The fragnmentation rules described in this docunent are
flexible but manage to define the mnimumrules for preventing

meani ngl ess fragnentation while utilizing the error resilience
functionalities of MPEG 4 Visual.

The fragnentation rule reconmends not to map nore than one VOP in an
RTP packet so that the RTP tinestanp uniquely indicates the VOP tine
fram ng. On the other hand, MPEG 4 video may generate VOPs of very
smal | size, in cases with an enpty VOP (vop_coded=0) containing only
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VOP header or an arbitrary shaped VOP with a small nunber of coding
bl ocks. To reduce the overhead for such cases, the fragmentation
rule permts concatenating rmultiple VOPs in an RTP packet. (See
fragmentation rule (4) in section 3.2 and nmarker bit and tinmestanp in
section 3.1.)

Wil e the additional nedia specific RTP header defined for such video
coding tools as H 261 or MPEG 1/2 is effective in helping to recover
pi cture headers corrupted by packet |osses, MPEG 4 Visual has already
error resilience functionalities for recovering corrupt headers, and
these can be used on RTP/IP networks as well as on other networks

(H. 223/ nobile, MPEG 2/ TS, etc.). Therefore, no extra RTP header
fields are defined in this MPEG 4 Visual RTP payload fornat.

1.2 MPEG 4 Audi o RTP payl oad for nmat

MPEG 4 Audio is a new kind of audio standard that integrates many
different types of audio coding tools. Low overhead MPEG 4 Audi o
Transport Miltiplex (LATM nanages the sequences of audio data with
relatively small overhead. In audio-only applications, then, it is
desirable for LATM based MPEG 4 Audio bitstreans to be directly
mapped onto the RTP packets wi thout using MPEG 4 Systens.

Whi |l e LATM has several multiplexing features as foll ows;

- Carrying configuration information with audi o data,

- Concatenation of nmultiple audio franmes in one audi o stream
- Miltiplexing multiple objects (prograns),

- Ml tiplexing scal able | ayers,

in RTP transnission there is no need for the last two features.
Therefore, these two features MJUST NOT be used in applications based
on RTP packetization specified by this docunent. Since LATM has been
devel oped for only natural audio coding tools, i.e., not for
synthesis tools, it seenms difficult to transmt Structured Audio (SA)
data and Text to Speech Interface (TTSI) data by LATM Therefore, SA
data and TTSI data MJUST NOT be transported by the RTP packetization
in this docunent.

For transm ssion of scal able streans, audio data of each |ayer SHOULD
be packetized onto different RTP packets allowi ng for the different

|l ayers to be treated differently at the IP level, for exanple via
sone nmeans of differentiated service. On the other hand, all
configuration data of the scalable streans are contai ned in one LATM
configuration data "StreanMuxConfi g" and every scal abl e | ayer shares
the StreamVuxConfig. The mappi ng between each layer and its
configuration data is achieved by LATM header information attached to
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the audio data. 1In order to indicate the dependency information of
the scalable streanms, a restriction is applied to the dynanic
assignnent rule of payload type (PT) values (see section 4.2).

For MPEG 4 Audio coding tools, as is true for other audio coders, if
the payload is a single audio frame, packet loss will not inpair the
decodabi lity of adjacent packets. Therefore, the additional nedia
speci fic header for recovering errors will not be required for MPEG 4
Audi 0. Existing RTP protection mechani snms, such as Ceneric Forward
Error Correction (RFC 2733) and Redundant Audi o Data (RFC 2198), MAY
be applied to inprove error resiliency.

2. Conventions used in this docunent

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 RFC 2119 [7].

3. RTP Packetization of MPEG 4 Visual bitstream

Thi s section specifies RTP packetization rules for MPEG 4 Vi sual
content. An MPEG 4 Visual bitstreamis mapped directly onto RTP
packets wi thout the addition of extra header fields or any renoval of
Vi sual syntax elenments. The Conbi ned Configuration/El enentary stream
node MUST be used so that configuration information will be carried
to the sanme RTP port as the elenentary stream (see 6.2.1 "Start
codes" of |1SOIEC 14496-2 [2][9][4]) The configuration information

MAY additionally be specified by some out-of-band neans. |f needed
for an H 323 term nal, H 245 codepoi nt
"decoder Confi gurationlnfornmation" MJST be used for this purpose. |If

needed by systens using M ME content type and SDP paraneters, e.g.,
SIP and RTSP, the optional paranmeter "config" MJST be used to specify
the configuration information (see 5.1 and 5. 2).

When the short video header node is used, the RTP payload format for
H. 263 SHOULD be used (the fornmat defined in RFC 2429 i s RECOVMENDED,

but the RFC 2190 fornmat MAY be used for conpatibility with ol der
i mpl erent ati ons).
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Figure 1 - An RTP packet for MPEG 4 Visual stream
3.1 Use of RTP header fields for MPEG 4 Vi sua

Payl oad Type (PT): The assignnent of an RTP payload type for this new
packet fornmat is outside the scope of this docunment, and will not be

specified here. It is expected that the RTP profile for a particular
class of applications will assign a payload type for this encoding,

or if that is not done then a payload type in the dynam c range SHALL
be chosen by neans of an out of band signaling protocol (e.g., H 245,
SIP, etc).

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

Sequence Number: Increnented by one for each RTP data packet sent,
starting, for security reasons, with a randominitial value.

Marker (M bit: The marker bit is set to one to indicate the | ast RTP
packet (or only RTP packet) of a VOP. Wen nultiple VOPs are carried
in the same RTP packet, the marker bit is set to one.

Ti mestanp: The tinmestanp indicates the sanpling instance of the VOP
contained in the RTP packet. A constant offset, which is random is
added for security reasons.

- Wen nmultiple VOPs are carried in the same RTP packet, the

timestanp indicates the earliest of the VOP tinmes within the VOPs
carried in the RTP packet. Tinestanp information of the rest of
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