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menmo is unlinted.

Abst ract

Thi s docunent defines an Extensible Markup Language (XM.) Schemna for
video fast update in a tightly controlled environnment, devel oped by
M crosoft, Polycom Radvision and used by nultiple vendors. This
docunent describes a nethod that has been depl oyed i n Session
Initiation Protocol (SIP) based systens over the |last three years and
is being used across real-tinme interactive applications from
different vendors in an interoperable manner. New inpl enentations
are di scouraged fromusing the nmethod described except for backward
conpatibility purposes. New inplenentations are required to use the
new Full Intra Request command in the RTP Control Protocol (RTCP)
channel
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1. Introduction

Thi s docunent defines an Extensible Markup Language (XM.) Schemna for
video fast update request in a tightly controlled environnent,

devel oped by Mcrosoft, Polycom Radvision and used by multiple
vendors. Inplenentation of this schema for interactive video
applications in Session Initiation Protocol (SIP) [5] environments
was designed in order to inprove user experience. This nmechanismis
bei ng used by both end user video conferencing terninals and
conferencing servers in shipping products. This docunent describes
the current nethod, but new inplenentations are di scouraged from
using this nethod, except for backward conpatibility with | egacy
systens. Shi ppi ng products and new products SHOULD use the Ful
Intra Request, described in [7].

Sendi ng video fast update using the SIP signaling path, as described
in this docunent, is inferior to using the RTP Control Protoco
(RTCP) feedback nethod [7], since the command fl ows through all the
proxies in the signaling path adding delay to the nessages and
causi ng unnecessary overload to the proxies. RTCP nessages fl ow
end-to-end and not through the signaling proxies. The RTCP feedback
docunent [7] al so adds other required control functions, such as the
flow control command, which is missing fromthis docunent.

2. Conventions
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [2].
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3.

Backgr ound

SIP typically uses the Real-tine Transport Protocol (RTP) [6] for the
transferring of real-tinme nedia.

RTP i s augnented by a control protocol (RTCP) to allow nonitoring of
the data delivery in a manner scal able to large nulticast networks.
The RTCP feedback mechani sm[8] has been introduced in order to

i mprove basic RTCP feedback time in case of |oss conditions across

di fferent coding schenmes. This technique addresses signaling of |oss
conditions and the recommended recovery steps.

Just recently, an extension to the feedback nmechani sm has been
proposed [7] to express control operations on nmedia streans as a
result of application logic rather than a result of |oss conditions.
Note that in the deconposed systens, the inplenentation of the new
mechanismw || require proprietary comunications between the
applications/call control conponents and the nedi a conponents.

Thi s docunent describes a technology that has been deployed in

SI P-based systens over the |last three years and is being used across
real -tine interactive applications fromdifferent vendors in an

i nteroperable manner. This neno docunments this technol ogy for the
pur pose of describing current practice and new i npl enentati on MJUST
use the RTCP Full Intra Request command specified in the RTCP-based
codec control nessages docunent[7].

The Vi deo Control Commands

Qut put of a video codec is a frane. The franme can carry conplete

i nformati on about a picture or about a picture segnent. These franes
are known as "Intra" frames. |In order to save bandw dth, other
franmes can carry only changes relative to previously sent franes
Frames carrying relative information are known as "Inter" franes

Based on application logic (such as need to present a new video
source), the application needs to have an ability to explicitly
request froma renote encoder the conplete information about a "full"
pi cture.

An "Intra" frame may be of large size. |In order to prevent causing
networ k congestion, the current nedia capacity and network conditions
MUST be validated before sending an "Intra" frane when receiving a
fast update conmand, defined in this docunent.

In order to neet the presented requirenents, a video prinmtive is
defined by this docunent.
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The following command is sent to the renote encoder
o Video Picture Fast Update

5. The Schema Definition
<?xm version="1.0" encodi ng="utf-8" ?>

<xs: schema i d="Ti ght Medi aControl "
el ement For mDef aul t =" qual i fi ed"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema" >

<xs: el enent nane="nedi a_control ">
<xs: conpl exType>
<Xs:sequence>
<xs: el ement nane="vc_primtive"
type="vc_primtive"
m nCccur s="0"
maxQccur s="unbounded" />
<xs: el enent nane="general _error"
type="xs:string"
m nCccur s="0"
maxQccur s=" unbounded” />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<l-- Video control primtive. -->

<xs: conpl exType name="vc_prinitive">
<XS:sequence>
<xs: el ement nane="to_encoder" type="to_encoder" />
<xs: el ement nane="stream. d"
type="xs:string"
m nOccur s="0"
maxQccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

<! -- Encoder Command:

Pi cture Fast Update
-->

<xs: conpl exType nanme="to_encoder">
<xs: choi ce>
<xs: el ement nane="picture_fast_update"/>
</ xs: choi ce>
</ xs: conpl exType>
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</ xs: schema>
6. Error Handling

Currently, only a single general error primtive is defined. It MAY
be used for indicating errors in free-text format. The general error
primtive MAY report problens regardi ng XM. docunent parsi ng,

i nadequate | evel of nedia control support, inability to performthe
requested action, etc.

The general error primtive MIJST NOT be used for the indication of
errors other than those related to nedia control parsing or to
resultant execution. The general error primtive MJST NOT be sent
back as a result of getting an error prinitive.

When receiving the general error response, the user agent client
(UAC) that sent the request SHOULD NOT send further fast update
requests in the current dial og.
According to RFC 2976 [3], the only allowable final response to a SIP
I NFO contai ning a message body is a 200 K. If SIPINFOis used to
carry the request, the error nmessage should be carried in a separate
I NFO request .

7. Exampl es

7.1. The Fast Update Command for the Full Picture

In the follow ng exanple, the full picture "Fast Update" command is
i ssued towards the renote video decoder(s).

<?xm version="1.0" encodi ng="utf-8" ?>
<nedi a_control >
<vc_primtive>
<t o_encoder >
<pi cture_fast update/>
</t o_encoder>
</vc_primtive>
</ medi a_control >
7.2. Reporting an Error
If an error occurs during the parsing of the XM. docunment, the

foll owi ng XML docunment woul d be sent back to the originator of the
original Media Control docunent.
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<?xm version="1.0" encodi ng="utf-8" ?>
<nedi a_control >
<general _error>
Parsing error: The original XM. segnent is:..
</ general _error>
</ medi a_control >
8. Transport
The defined XML docunent is conveyed using the SIP | NFO net hod [ 3]
with the "Content-Type" set to "application/media control+xm". This
approach benefits fromthe SIP built-in reliability.
9. | ANA Consi derations
Thi s docunent registers a new nedia type
9.1. Application/nedia_control+xm Media Type Registration
Type nane: application
Subt ype nane: medi a_control +xni
Requi red paraneters: None
Optional paraneters: char set
I ndi cates the character encoding of enclosed XM.
Encodi ng consi derati ons: 8bi t
Uses XM., which can enploy 8-bit characters, depending on the
character encodi ng used. See RFC 3023 [4], Section 3.2.
Security considerations: Security considerations specific to uses
of this type are discussed in RFC 5168. RFC 1874 [1] and RFC 3023
[4] discuss security issues comon to all uses of XM.
Interoperability considerations: None.

Publ i shed specification: RFC 5168
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10.

Applications that use this nedia type: This nmedia type is used to
convey information regarding media control comuands and responses
between SIP endpoints particularly for allowi ng a Video Fast
Update intra-franme request.

Addi ti onal information

Magi ¢ Nunber (s): None.
File Extension(s): None.
Maci ntosh File Type Code(s): None.

Person and enmni| address to contact for further informtion:

Name: Roni Even
E-Mail: even.roni @nuail.com

I nt ended usage: LIM TED USE
Restrictions on usage: None.
Aut hor: Roni Even. <even.roni @nmail.conr
Change Controller: Roni Even. <even.roni @mail.conp

Security Considerations
The video control command transported using the nethod described in
t he docunent may cause the sender of the video data to send nore data
within the all owed bandwi dth, as described in Section 4.
Thi s docunent defines one control nessage; changing the content of
the nmessage will cause the video sender to ignore the request and
send an error response. This nmay prevent the display of a video
stream The control nessage itself does not carry any sensitive
i nformati on.
An eavesdropper nmay inject nessages or change them which may lead to
either nore data on the network or loss of video imge. Using data
integrity validation will prevent addi ng or changi ng of nessages.
If the video nedia is sent over a secure transport, it is recommended
to secure the signaling using TLS as explained in [5]. |In nost
cases, securing the nedia will require a secure signaling path.

The security considerations of [3] and [5] apply here.
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Ful I Copyright Statenent
Copyright (C The | ETF Trust (2008).

This docunment is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGAN ZATI ON HE/ SHE REPRESENTS
OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO ANY WARRANTY THAT THE USE OF
THE | NFORVATI ON HEREI'N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. [Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the |ETF at
ietf-ipr@etf.org.
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