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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 sua
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 transmi 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, al
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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the VOPs are derived fromthe tinestanp fields in the VOP header
(rmodul o_tine_base and vop_tine_increnent).

- |If the RTP packet contains only configuration information and/or
G oup_of Vi deoObj ectPlane() fields, the tinmestanp of the next VOP
in the coding order is used.

- |If the RTP packet contains only visual object_sequence_end_code
information, the tinestanp of the i mediately preceding VOP in the
codi ng order is used.

The resolution of the tinestanp is set to its default val ue of 90kHz,
unl ess specified by an out-of-band nmeans (e.g., SDP paraneter or M ME
paraneter as defined in section 5).

O her header fields are used as described in RFC 1889 [8].
3.2 Fragnentation of MPEG 4 Visual bitstream

A fragnented MPEG 4 Visual bitstreamis napped directly onto the RTP
payl oad wi t hout any addition of extra header fields or any renoval of
Vi sual syntax elenents. The Conbined Configuration/El ementary
streanms node is used. The following rules apply for the
fragment ati on.

In the follow ng, header neans one of the foll ow ng:

- Configuration information (Visual Object Sequence Header, Visua
bj ect Header and Video Object Layer Header)

- visual _object_sequence_end_code

- The header of the entry point function for an elementary stream
(G oup_of VideoObj ect Pl ane() or the header of VideoObjectPlane(),
vi deo_pl ane_wi th_short _header(), MeshObject() or FaceObject())

- The video packet header (video_packet header () excl uding
next _resync_marker())

- The header of gob_layer()
See 6.2.1 "Start codes” of ISOIEC 14496-2 [2][9][4] for the
definition of the configuration information and the entry point
functions.

(1) Configuration information and G oup_of Vi deoObjectPlane() fields
SHALL be placed at the beginning of the RTP payload (just after the
RTP header) or just after the header of the syntactically upper |ayer
functi on.

(2) If one or nore headers exist in the RTP payl oad, the RTP payl oad
SHALL begin with the header of the syntactically highest function
Not e: The vi sual _object_sequence_end_code is regarded as the | owest
function.
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(3) A header SHALL NOT be split into a plurality of RTP packets.

(4) Different VOPs SHOULD be fragmented into different RTP packets so
that one RTP packet consists of the data bytes associated with a

uni que VOP time instance (that is indicated in the tinmestanp field in
the RTP packet header), with the exception that nultiple consecutive
VOPs MAY be carried within one RTP packet in the decoding order if
the size of the VOPs is snall.

Note: When nmultiple VOPs are carried in one RTP payl oad, the
timestanp of the VOPs after the first one may be cal cul ated by the
decoder. This operation is necessary only for RTP packets in which
the marker bit equals to one and the begi nning of RTP payl oad
corresponds to a start code. (See timestanp and marker bit in section
3.1.)

(5) It is RECOWENDED that a single video packet is sent as a single
RTP packet. The size of a video packet SHOULD be adjusted in such a
way that the resulting RTP packet is not larger than the path-MIU
Note: Rule (5) does not apply when the video packet is disabled by
the coder configuration (by setting resync_marker_disable in the VOL
header to 1), or in coding tools where the video packet is not
supported. In this case, a VOP MAY be split at arbitrary byte-

posi tions.

The vi deo packet starts with the VOP header or the video packet
header, followed by notion_shape texture(), and ends with
next _resync_marker() or next_start_code().

3.3 Exanpl es of packetized MPEG 4 Vi sual bitstream

Fi gure 2 shows exanpl es of RTP packets generated based on the
criteria described in 3.2

(a) is an exanple of the first RTP packet or the random access point
of an MPEG- 4 Vi sual bitstream containing the configuration
information. According to criterion (1), the Visual Object Sequence
Header (VS header) is placed at the beginning of the RTP payl oad,
precedi ng the Visual Object Header and the Video Object Layer

Header (VO header, VOL header). Since the fragnentation rule defined
in 3.2 guarantees that the configuration information, starting with
vi sual _obj ect _sequence_start _code, is always placed at the beginning
of the RTP payl oad, RTP receivers can detect the random access point
by checking if the first 32-bit field of the RTP payload is

vi sual _obj ect _sequence_start _code.
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(b) is another exanple of the RTP packet containing the configuration
information. It differs fromexanple (a) in that the RTP packet al so
contains a video packet in the VOP follow ng the configuration
information. Since the length of the configuration information is
relatively short (typically scores of bytes) and an RTP packet
containing only the configuration information nay thus increase the
overhead, the configuration infornmation and the i mediately foll ow ng
GOV and/or (a part of) VOP can be packetized into a single RTP packet
as in this exanple.

(c) is an exanple of an RTP packet that contains
Group_of Vi deoObjectPlane(G0V). Following criterion (1), the GOV is
pl aced at the beginning of the RTP payload. It would be a waste of
RTP/ | P header overhead to generate an RTP packet containing only a
GOV whose length is 7 bytes. Therefore, (a part of) the follow ng
VOP can be placed in the sane RTP packet as shown in (c).

(d) is an exanple of the case where one video packet is packetized
into one RTP packet. Wien the packet-loss rate of the underlying
network is high, this kind of packetization is reconmended. Even
when the RTP packet containing the VOP header is discarded by a
packet |oss, the other RTP packets can be decoded by using the
HEC( Header Extension Code) information in the video packet header
No extra RTP header field is necessary.

(e) is an exanple of the case where nore than one video packet is
packetized into one RTP packet. This kind of packetization is
effective to save the overhead of RTP/IP headers when the bit-rate of
the underlying network is low. However, it will decrease the
packet -1 oss resiliency because nultiple video packets are discarded
by a single RTP packet loss. The optinmal nunber of video packets in
an RTP packet and the length of the RTP packet can be deternined
considering the packet-loss rate and the bit-rate of the underlying
net wor k.

(f) is an exanple of the case when the video packet is disabled by
setting resync_marker _disable in the VOL header to 1. |In this case,
a VOP may be split into a plurality of RTP packets at arbitrary
byte-positions. For exanple, it is possible to split a VOP into
fixed-length packets. This kind of coder configuration and RTP
packet fragmentation may be used when the underlying network is
guaranteed to be error-free. On the other hand, it is not
recomended to use it in error-prone environnent since it provides
only poor packet |oss resiliency.

Fi gure 3 shows exanpl es of RTP packets prohibited by the criteria of
3. 2.
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(a)

(b)

(c)

(d)

(e)

(f)

Fragnentation of a header into nultiple RTP packets, as in (a), wll
not only increase the overhead of RTP/IP headers but al so decrease

the error resiliency. Therefore, it is prohibited by the criterion

(3).

When concatenating nore than one video packets into an RTP packet,
VOP header or video _packet header() shall not be placed in the mddle

of the RTP payload. The packetization as in (b) is not allowed by
criterion (2) due to the aspect of the error resiliency. Conparing
this exanple with Figure 2(d), although two video packets are mapped
onto two RTP packets in both cases, the packet-loss resiliency is not
identical. Nanely, if the second RTP packet is |lost, both video
packets 1 and 2 are lost in the case of Figure 3(b) whereas only

vi deo packet 2 is lost in the case of Figure 2(d).

[ [ [ [ +
| RTP | VS | VO | VO

| header | header | header | header

R R R R +

R R R R TR +

| RTP | VS | VO | VOL |Video Packet |

| header | header | header | header | |

Hom - - Hom - - Hom - - Hom - - B S +

Hom oo +-- o - o e a oo +

| RTP | GOV |Video Object Plane

| header | |

Hom - - L Fom e e e e e o +

R R R + e R R +

| RTP | VOP |Video Packet| | RTP | VP |Video Packet

| header | header | (1) | | header| header | (2) |

[ [ Fomm e e e o - +  ------ [ Fomm e e e o - +

Hom - - Hom - - B S Hom - - B S Hom - - B S +
| RTP | VP |Video Packet| VP |Video Packet| VP |Video Packet |
| header | header | (1) | header | (2) | header | (3)
R R TR R TR R TR +
Hom - - Hom - - S +  H------ S +

| RTP | VOP |VOP fragnment| | RTP |VOP fragnent|

| header | header | (1) | | header | (2) |

Hom oo Hom oo R + - R +

Figure 2 - Exanples of RTP packetized MPEG 4 Vi sual bitstream
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R T + e R R +
(a) | RTP |First half of| | RTP |Last half of]|Video Packet |
| header| VP header | |[header| VP header | |
[ Fom e e e e e o oo +  ------ Fomm e e e o - Fomm e e e o - +
Hom - - Hom - - Fomm e - +  H------ Fomm e e o Hom - - B S +
(b) | RTP | VOP |[First half| | RTP |Last half| VP |Video Packet |
| header | header| of VP(1) | |header| of VP(1)|header| (2) |
R R [ T + o H------ [ TS R TR +

Figure 3 - Exanples of prohibited RTP packetization for MPEG 4 Vi sual
bi t stream

4. RTP Packetization of MPEG 4 Audi o bitstream

This section specifies RTP packetization rules for MPEG 4 Audio
bitstreams. MPEG 4 Audio streans MJST be formatted by LATM (Low
overhead MPEG 4 Audi o Transport Miltiplex) tool [5], and the LATM
based streans are then napped onto RTP packets as described the three
sections bel ow.

4.1 RTP Packet For nmat

LATM based streans consi st of a sequence of audi oMuxEl enents that

i nclude one or nore audio franmes. A conpl ete audi oMuxEl enent or a
part of one SHALL be mapped directly onto an RTP payl oad wi t hout any
removal of audi oMuxEl ement syntax elenments (see Figure 4). The first
byte of each audi oMuxEl ement SHALL be | ocated at the first payl oad

| ocation in an RTP packet.
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Figure 4 - An RTP packet for MPEG 4 Audio

In order to decode the audi oMuxEl enent, the foll ow ng

nmuxConfi gPresent information is required to be indicated by an out-
of -band neans. Wen SDP is utilized for this indication, MM
paraneter "cpresent" corresponds to the nuxConfi gPresent infornation
(see section 5.3).

muxConfigPresent: If this value is set to 1 (in-band node), the

audi oMuxEl ement SHALL i nclude an indication bit "useSaneStreamvux"
and MAY include the configuration infornmation for audi o conpression
"StreamvuxConfi g". The useSaneStreanMux bit indicates whether the
StreamvuxConfig element in the previous frame is applied in the
current frame. |f the useSanmeStreanmVux bit indicates to use the
StreamvuxConfig fromthe previous frame, but if the previous frane
has been lost, the current frame may not be decodable. Therefore, in
case of in-band node, the StreanuxConfig el ement SHOULD be
transmtted repeatedly depending on the network condition. On the
other hand, if muxConfigPresent is set to 0 (out-band node), the
StreamvuxConfig elenent is required to be transmitted by an out-of -
band neans. |In case of SDP, M ME paraneter "config" is utilized (see
section 5.3).

4.2 Use of RTP Header Fields for MPEG 4 Audio
Payl oad Type (PT): The assignnent of an RTP payl oad type for this new
packet format is outside the scope of this docunment, and will not be

specified here. It is expected that the RTP profile for a particul ar
class of applications will assign a payload type for this encoding,
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or if that is not done then a payload type in the dynam c range shal
be chosen by nmeans of an out of band signaling protocol (e.g., H 245,
SIP, etc). |In the dynanic assignment of RTP payl oad types for

scal abl e streans, a different value SHOULD be assigned to each |ayer.
The assigned val ues SHOULD be in order of enhance |ayer dependency,
where the base | ayer has the snallest val ue.

Marker (M bit: The marker bit indicates audi oMuxEl enent boundari es.
It is set to one to indicate that the RTP packet contains a conplete
audi oMuxEl ement or the Il ast fragment of an audi oMuxEl enent.

Ti nestanp: The timestanp indicates the sanpling instance of the first
audio frane contained in the RTP packet. Tinestanps are reconmended
to start at a random value for security reasons.

Unl ess specified by an out-of-band nmeans, the resolution of the
timestanp is set to its default value of 90 kHz.

Sequence Nunber: Increnented by one for each RTP packet sent,
starting, for security reasons, with a random val ue.

O her header fields are used as described in RFC 1889 [8].

4.3 Fragnentation of MPEG 4 Audi o bitstream
It is RECOWENDED to put one audi oMuxEl enent in each RTP packet. |If
the size of an audi oMuxEl ement can be kept small enough that the size
of the RTP packet containing it does not exceed the size of the
path-MIU, this will be no problem If it cannot, the audi oMuxEl enent
MAY be fragnented and spread across nultiple packets.

5. M ME type registration for MPEG 4 Audi o/ Vi sual streans
The follow ng sections describe the MME type registrations for
MPEG 4 Audi o/ Vi sual streans. M ME type registration and SDP usage
for the MPEG 4 Visual streamare described in Sections 5.1 and 5. 2,
respectively, while MME type registration and SDP usage for MPEG 4
Audi o stream are described in Sections 5.3 and 5.4, respectively.

5.1 M ME type registration for MPEG 4 Vi sual
M ME nedia type nane: video
M ME subtype nane: MP4V-ES

Requi red paraneters: none

Optional paraneters:
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rate: This paraneter is used only for RTP transport. It indicates
the resolution of the tinestanp field in the RTP header. |If this
paranmeter is not specified, its default value of 90000 (90kHz) is
used.

profile-level-id: A decinal representation of MPEG 4 Visua
Profile and Level indication value (profile_and_|evel _indication)
defined in Table G 1 of |ISOIEC 14496-2 [2][4]. This paraneter
MAY be used in the capability exchange or session setup procedure
to indicate MPEG 4 Visual Profile and Level conbination of which
the MPEG 4 Visual codec is capable. |If this parameter is not
specified by the procedure, its default value of 1 (Sinple
Profilel/Level 1) is used.

config: This parameter SHALL be used to indicate the configuration
of the corresponding MPEG 4 Visual bitstream It SHALL NOT be
used to indicate the codec capability in the capability exchange
procedure. It is a hexadecinmal representation of an octet string
that expresses the MPEG 4 Visual configuration information, as
defined in subclause 6.2.1 Start codes of |1SQO |EC14496-2
[2][4]1[9]. The configuration information is nmapped onto the octet
string in an MSB-first basis. The first bit of the configuration
i nformati on SHALL be | ocated at the M5B of the first octet. The
configuration information indicated by this paraneter SHALL be the
same as the configuration information in the correspondi ng MPEG 4
Vi sual stream except for first _half_vbv_occupancy and

latter _hal f_vbv_occupancy, if exist, which may vary in the
repeated configuration information inside an MPEG 4 Vi sual stream
(See 6.2.1 Start codes of |1SQO | EC14496-2).

Exanpl e usages for these paraneters are:

- MPEG 4 Visual Sinple Profile/lLevel 1
Content-type: video/ np4v-es; profile-level-id=1

- MPEG 4 Visual Core ProfilellLevel 2:
Content-type: video/ npdv-es; profile-level-id=34

- MPEG 4 Visual Advanced Real Time Sinple Profile/lLevel 1
Content-type: video/npdv-es; profile-Ilevel-id=145

Publ i shed specification:
The specifications for MPEG 4 Visual streans are presented in
| SO | EC 14469-2 [2][4][9]. The RTP payload format is described in
RFC 3016.
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Encodi ng consi derati ons:
Vi deo bitstreanms MJUST be generated according to MPEG 4 Vi sua
specifications (1SQIEC 14496-2). A video bitstreamis binary
data and MUST be encoded for non-binary transport (for Email, the
Base64 encoding is sufficient). This type is also defined for
transfer via RTP. The RTP packets MJST be packetized according to
the MPEG 4 Vi sual RTP payl oad fornmat defined in RFC 3016.

Security considerations:
See section 6 of RFC 3016.

I nteroperability considerations:
MPEG 4 Visual provides a large and rich set of tools for the
codi ng of visual objects. For effective inplenentation of the
standard, subsets of the MPEG 4 Visual tool sets have been
provided for use in specific applications. These subsets, called
"Profiles’, limt the size of the tool set a decoder is required
to inplenent. |In order to restrict conputational conplexity, one
or nore Levels are set for each Profile. A Profile@ueve
conbi nation all ows:

0 a codec builder to inplenment only the subset of the standard he
needs, while maintaining interworking with other MPEG 4 devices
included in the same conbination, and

o checki ng whet her MPEG 4 devices conply with the standard (
conformance testing’).

The visual stream SHALL be conpliant with the MPEG 4 Vi sua

Profil e@evel specified by the paraneter "profile-Ilevel-id"
Interoperability between a sender and a receiver may be achieved
by specifying the paranmeter "profile-level-id" in MM content, or
by arranging in the capability exchange/ announcenent procedure to
set this paraneter nutually to the same val ue

Appl i cations which use this nedia type:
Audi o and vi sual streaning and conferencing tools, Internet
nmessagi ng and Enmi | applications.

Addi tional information: none

Person & email address to contact for further information:
The aut hors of RFC 3016. (See section 8.)

I nt ended usage: COVMON

Aut hor / Change controller
The aut hors of RFC 3016. (See section 8.)
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5.2 SDP usage of MPEG 4 Visual

The M ME nedia type video/ MP4V-ES string is mapped to fields in the
Session Description Protocol (SDP), RFC 2327, as follows:

o The M ME type (video) goes in SDP "m=" as the nedi a nane.

o The M ME subtype (MP4V-ES) goes in SDP "a=rtpnap" as the encoding
namne.

o The optional paraneter "rate" goes in "a=rtprmap" as the clock
rate.

o The optional paraneter "profile-level-id" and "config" go in the
"a=fntp" line to indicate the coder capability and configuration,
respectively. These paraneters are expressed as a M Me nedi a type
string, in the formof as a senicolon separated |ist of
par anet er =val ue pairs.

The following are sone exanples of nedia representation in SDP;

Sinmple Profile/lLevel 1, rate=90000(90kHz), "profile-level-id" and
"config" are present in "a=fntp" |ine:
nrvi deo 49170/ 2 RTP/ AVP 98
a=rtpmap: 98 MP4V- ES/ 90000
a=frmtp:98 profile-level-id=1;confi g=000001B001000001B509000001000000012
0008440FA282C2090A21F

Core Profile/lLevel 2, rate=90000(90kHz), "profile-level-id" is present in
"a=fntp" |ine:

nrvi deo 49170/ 2 RTP/ AVP 98

a=rtpmap: 98 MP4V- ES/ 90000

a=fntp:98 profile-level-id=34

Advance Real Tinme Sinple Profile/lLevel 1, rate=90000(90kHz),
"profile-level-id" is present in "a=fmp" line:
mevi deo 49170/ 2 RTP/ AVP 98
a=rtpmap: 98 MP4V- ES/ 90000
a=fntp:98 profile-level-id=145
5.3 M ME type registration of MPEG 4 Audio
M ME nedia type nane: audio

M ME subtype nanme: MP4A- LATM
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Requi red paraneters:
rate: the rate paraneter indicates the RTP tinme stanp clock rate.
The default value is 90000. Oher rates MAY be specified only if
they are set to the sanme value as the audio sanpling rate (nunber
of sanpl es per second).

Optional paraneters:
profile-level-id: a decimal representation of MPEG 4 Audio Profile
Level indication value defined in ISOIEC 14496-1 ([6] and its
anendnments). This paraneter indicates which MPEG 4 Audi o tool
subsets the decoder is capable of using. |If this paraneter is not
specified in the capability exchange or session setup procedure,
its default value of 30 (Natural Audio Profile/Level 1) is used.

object: a decinmal representation of the MPEG 4 Audi o Object Type
val ue defined in I SO IEC 14496-3 [5]. This paraneter specifies
the tool to be used by the coder. 1t CAN be used to limt the
capability within the specified "profile-level-id".

bitrate: the data rate for the audio bit stream

cpresent: a bool ean paraneter indicates whether audi o payl oad
configuration data has been nmultiplexed into an RTP payl oad (see
section 4.1). A 0 indicates the configuration data has not been
mul tiplexed into an RTP payload, a 1 indicates that it has. The
default if the paraneter is omtted is 1.

config: a hexadecimal representation of an octet string that
expresses the audi o payl oad configuration data "StreamvuxConfig",
as defined in I SO EC 14496-3 [5] (see section 4.1).

Configuration data is nmapped onto the octet string in an MSB-first
basis. The first bit of the configuration data SHALL be | ocated
at the MSB of the first octet. |In the last octet, zero-padding
bits, if necessary, SHALL foll ow the configuration data.

pti me: RECOMVENDED duration of each packet in mlliseconds.
Publ i shed specification:

Payl oad format specifications are described in this docunent.

Encodi ng specifications are provided in | SO IEC 14496-3 [3][5].

Encodi ng consi derati ons:
This type is only defined for transfer via RTP.

Security considerations:
See Section 6 of RFC 3016.
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Interoperability considerations:

MPEG 4 Audio provides a large and rich set of tools for the coding
of audio objects. For effective inplenentation of the standard,
subsets of the MPEG 4 Audio tool sets simlar to those used in
MPEG 4 Vi sual have been provided (see section 5.1).

The audi o stream SHALL be conpliant with the MPEG 4 Audio

Profil e@evel specified by the parameter "profile-level-id".
Interoperability between a sender and a receiver may be achi eved
by specifying the paranmeter "profile-level-id" in MM content, or
by arranging in the capability exchange procedure to set this
paraneter nutually to the sane value. Furthernore, the "object”
paraneter can be used to limt the capability within the specified
Profil e@evel in capability exchange.

Appli cations which use this nedia type:

Audi o and vi deo stream ng and conferencing tools.

Addi ti onal information: none

Personal & enmmil address to contact for further information:

See Section 8 of RFC 3016.

I nt ended usage: COVMON

Aut hor/ Change controller:

See Section 8 of RFC 3016.

5.4 SDP usage of MPEG 4 Audio

The M ME nedi a type audi o/ MP4A- LATM string is mapped to fields in the
Session Description Protocol (SDP), RFC 2327, as follows:

(0]

(0]

The M ME type (audio) goes in SDP "m=" as the nmedi a nane.

The M ME subtype (MP4A-LATM) goes in SDP "a=rt pmap" as the
encodi ng nane.

The required paraneter "rate" goes in "a=rtprmap" as the clock
rate.

The optional parameter "ptine" goes in SDP "a=ptine" attribute.

The optional paranmeter "profile-level-id" goes in the "a=fntp"
line to indicate the coder capability. The "object" paraneter
goes in the "a=fmp" attribute. The payl oad-fornmat-specific
par anet ers
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"bitrate", "cpresent" and "config" go in the "a=fntp" line. These
paraneters are expressed as a M ME nedia type string, in the form
of as a sem colon separated |ist of paraneter=val ue pairs.

The followi ng are some exanples of the nmedia representation in SDP

For 6 kb/s CELP bitstreans (with an audio sanpling rate of 8 kHz)
mFaudi o 49230 RTP/ AVP 96
a=rt pmap: 96 MP4A- LATM 8000
a=fmt p: 96 profil e-Ievel -id=9; obj ect=8; cpresent =0; confi g=9128B1071070
a=ptine: 20

For 64 kb/s AAC LC stereo bitstreans (with an audi o sanpling rate of
24 kHz),

mraudi o 49230 RTP/ AVP 96

a=rt pmap: 96 MP4A- LATM 24000

a=fmt p: 96 profile-level-id=1; bitrate=64000; cpresent=0;
confi g=9122620000

In the above two exanples, audio configuration data is not
multiplexed into the RTP payload and is described only in SDP
Furthernmore, the "clock rate" is set to the audio sanpling rate.

If the clock rate has been set to its default value and it is
necessary to obtain the audio sanpling rate, this can be done by
parsing the "config" paraneter (see the follow ng exanple).

nmraudi o 49230 RTP/ AVP 96
a=rt pmap: 96 MP4A- LATM 90000
a=fm p: 96 obj ect=8; cpresent=0; config=9128B1071070

The followi ng exanpl e shows that the audio configuration data appears
in the RTP payl oad.

mraudi o 49230 RTP/ AVP 96
a=rtpmap: 96 MP4A- LATM 90000
a=fmt p: 96 object=2; cpresent=1

6. Security Considerations

RTP packets using the payload format defined in this specification
are subject to the security considerations discussed in the RTP
specification [8]. This inplies that confidentiality of the nedia
streanms is achieved by encryption. Because the data conpression used
with this payload format is applied end-to-end, encryption may be
performed on the conpressed data so there is no conflict between the
two operations.
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The conplete MPEG 4 system allows for transport of a wi de range of
content, including Java applets (MPEG J) and scripts. Since this
payl oad format is restricted to audio and video streanms, it is not
possi ble to transport such active content in this fornmat.

7. References

1 Bradner, S., "The Internet Standards Process -- Revision 3", BCP
9, RFC 2026, COctober 1996.

2 1SAO1EC 14496-2:1999, "Information technol ogy - Coding of audio-
vi sual objects - Part2: Visual"

3 |SOIEC 14496-3:1999, "Information technol ogy - Coding of audio-
vi sual objects - Part3: Audio"

4 1SQ|EC 14496-2: 1999/ And. 1: 2000, "Informati on technol ogy - Codi ng
of audi o-visual objects - Part 2: Visual, Anendnent 1: Visua
ext ensi ons".

5 1SO 1 EC 14496- 3: 1999/ And. 1: 2000, "Informati on technol ogy - Codi ng
of audi o-visual objects - Part3: Audio, Arendnent 1: Audio
ext ensi ons".

6 |1SOIEC 14496-1:1999, "Infornmation technol ogy - Codi ng of audio-
visual objects - Partl: Systens".

7 Bradner, S., "Key words for use in RFCs to Indicate Requirenent
Level s", BCP 14, RFC 2119, March 1997.

8 Schul zrinne, H, Casner, S., Frederick, R and V. Jacobson "RTP: A
Transport Protocol for Real Tinme Applications", RFC 1889, January
1996.

9 1SQO1EC 14496-2: 1999/ Cor. 1: 2000, "Informati on technol ogy - Coding
of audi o-visual objects - Part2: Visual, Technical corrigendum1".

Ki kuchi, et al. St andards Track [ Page 19]



RFC 3016 RTP Payl oad Format for MPEG 4 Audi o/ Vi sual Novenber 2000

8. Authors’ Addresses
Yoshi hiro Ki kuchi
Toshi ba corporation
1, Konukai Toshi ba-cho, Saiwai-ku, Kawasaki, 212-8582, Japan

EMai | : yoshi hiro. ki kuchi @oshiba.co.jp
Yoshi nori Mat sui

Mat sushita Electric Industrial Co., LTD.
1006, Kadonm, Kadona-shi, GCsaka, Japan
EMai | : matsui @r!l.mei.co.jp

Toshi yuki Nomur a

NEC Cor porati on

4-1-1, M yazaki , M yanae- ku, Kawasaki , JAPAN
EMail: t-nomura@cmcl.nec.co.jp

Shi geru Fukunaga

ki Electric Industry Co., Ltd.

1-2-27 Shirom, Chuo-ku, Osaka 540-6025 Japan
EMai | : fukunagad444@ki.co.jp

Hi deaki Kinmata

Ni ppon Tel egraph and Tel ephone Cor poration

1-1, Hikari-no-oka, Yokosuka-shi, Kanagawa, Japan

EMai |l : kimata@ttvdt. hil.ntt.co.jp

Ki kuchi, et al. St andards Track [ Page 20]



RFC 3016 RTP Payl oad Format for MPEG 4 Audi o/ Vi sual Novenber 2000

9. Full Copyright Statenent
Copyright (C) The Internet Society (2000). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any
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