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Abst r act

The Medi a Server Markup Language (MSM.) is used to control and invoke
many different types of services on IP nedia servers. The MSM
control interface was initially driven by Radi Sys with subsequent
significant contributions fromlintel, Dialogic, and others in the
industry. dients can use it to define how nultinedia sessions
interact on a nedia server and to apply services to individuals or
groups of users. MSM. can be used, for exanple, to control nedia
server conferencing features such as video | ayout and audi o m xi ng,
create sidebar conferences or personal mixes, and set the properties
of media streans. As well, clients can use MSM.L to define nedia
processi ng di al ogs, which may be used as parts of application
interactions with users or conferences. Transformation of nedia
streanms to and fromusers or conferences as well as interactive voice
response (1 VR) dial ogs are exanples of such interactions, which are
specified using MSM.. MSM clients may al so i nvoke dialogs with

i ndi vidual users or with groups of conference participants using

Voi ceXM..

Status of This Meno

This docunment is not an Internet Standards Track specification; it is
published for infornational purposes.

This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this docunment at
its discretion and makes no statenment about its value for

i npl enment ati on or depl oynent. Docunents approved for publication by
the RFC Editor are not a candidate for any | evel of I|nternet

St andard; see Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc5707
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1. Introduction

Medi a servers contain dynam ¢ pools of nedia resources. Control
agents and ot her users of nedia servers (called nedia server clients)
can define and create nany different services based on how they
configure and use those resources. Oten, that configuration and the
ways in which those resources interact will be changed dynamically
over the course of a call, to reflect changes in the way that an
application interacts with a user.

For exanple, a call may undergo an initial |IVR dialog before being

pl aced into a conference. Calls nay be noved froma main conference
to a sidebar conference and then back again. Individual calls may be
directly bridged to create small n-way calls or sinple sidebars.

None of these change the SIP [nl] dialog or RTP [i3] session. Yet
these do affect the media flow and processing internal to the nmedia
server.

The Medi a Server Markup Language (MSM.) is an XML [n2] | anguage used
to control the flow of nedia streans and services applied to nedia
streans within a nedia server. It is used to invoke nmany different
types of services on individual sessions, groups of sessions, and
conferences. MSM allows the creation of conferences, bridging

di fferent sessions together, and bridgi ng sessions into conferences.

MBML may al so be used to create user interaction dialogs and all ows
the application of nedia transforns to nedia streans. Media

i nteraction dialogs created using MSM. al |l ow construction of |VR

di al og sessions to individual users as well as to groups of users
participating in a conference. Dialogs may al so be specified using
ot her | anguages, VoiceXM. [n5], which support conplete single-party
application logic to be executed on the nedia server.
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MBM. is a transport independent |anguage, such that it does not rely
on underlying transport mechani sms and | anguage senantics are

i ndependent of transport. However, SIP is a typical and comonly
used transport nechani smfor MSM., invoked using the SIP URl schene.
This specification defines using MSM. di al ogs using SIP as the
transport nechani sm

A network connection may be established with the nedia server using
SIP. Media received and transnmitted on that connection will flow
through different media resources on the nedia server dependi ng on
the requested service. Basic Network Media Services with SIP [n7]
defines conventions for associating a basic service with a SIP
Request-URI. MSM. allows services to be dynamically applied and
changed by a control agent during the lifetime of the SIP dial og.

MBML has been designed to address the control and mani pul ation of
medi a processing operations (e.g., announcenent, |IVR play and
record, automatic speech recognition (ASR), text to speech (TTS)

fax, video), as well as control and rel ati onships of nedia streans
(e.g., sinple and advanced conferencing). It provides a general -
pur pose nedia server control architecture. MSM can additionally be
used to invoke other nore conplex |IVR | anguages such as Voi ceXM.

The MSML control interface has been w dely deployed in the industry,
with nunerous client-side and server-side inplenentations, since
2003. The in-service comercial deploynents cover a w de variety of
applications including, but not linmted to, IP multinmedia
conferencing, network voice services, IVR [IWR (interactive voice
and vi deo response), and voice/video mail

2. dossary

Medi a Server: a general -purpose platformfor executing real-tinme
medi a processing tasks. This is a logical function that maps either
to a single physical device or to a portion of a physical device.

Media Server Client: an application that originates MSM. requests to
a nedia server and also referred to as a control agent in this
speci fication.

Net wor k Connection: a participant that represents the term nation on
a nmedi a server of one or nore RTP [i 3] sessions (for exanple, audio
and vi deo) associated with a call. Network connections are
establ i shed and renoved using a session establishment protocol such
as SIP. An instance of a network connection is independent of MSM
processing instructions applied to it.
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D al og: an automated | VR participant. Exanples of dialogs nmay be
announcement players, IVR interfaces, or voice recorders. Dialogs
may be defined in MSML or using VoiceXM [n5].

Conference: an internmediary function that provides nultinedia mxing
and ot her advanced conferencing services. This specification
currently considers conferences with audi o and/or video nedia types,
but is extensible to other nedia types.

Identifier: a nane that is used to refer to a specific instance of an
obj ect on the nedia server, such as a conference or a dial og.
Identifiers are conposed of one or nore terns where each term
identifies an object class and instance.

hject: the generic termfor a nmedia server entity that termn nates,
originates, or processes nedia. This specification defines four

cl asses of objects and specifies nmechanisns to create them join them
toget her, and destroy them

Partici pant Cbject: an object in a nmedia server that sources origina
media in a call and/or receives and terninates nedia in a call.

Internediary Object: an object in a nmedia server that acts on nedia
within a call for the benefit of the participants.

I ndependent Cbject: an object that can exist on a nedia server
i ndependent of other objects.

Qperator: an intermediary transfornmer that nodifies or transfornms a
medi a stream Exanpl es of operators nmay be audio gain controls,
video scaling, or voice nmasking. NMSBM. defines operators as nedia
transform obj ects, which transform nedi a using operations such as
gain control, when applied to nedia streans.

Media Stream a single nedia flow between two objects. A nedia
stream has a nedia type and may be unidirectional or bidirectional

3. MSM. SIP Usage

SIP is used to create and nodify nedia sessions with a nedia server
according to the procedures defined in RFC 3261 [nl1]. Oten, SIP
third party call control [i4] will be used to create sessions to a
nmedi a server on behalf of end users. MM is used to define and
change the service that a user connected to a nedia server wll
receive. MSM clients are application servers, soft-sw tches, or
other forns of control agents, and SHOULD have an authorized security
relationship with the nmedia server. MM itself does not define

aut hori zati on nechani sns.
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MBML transactions are originated based upon events that occur in the
application domain. These events nmay be independent from any nedi a
or user interaction. For exanple, an application may wi sh to play an
announcenent to a conference warning that its schedul ed conpl etion
time is approaching. Applications thenselves are structured in many
different ways. Their structure and requirenments contribute to their
sel ection of protocols and | anguages. To acconmodate differing
application needs, MSM. has been designed to be neutral to other

| anguages and i ndependent of the transport used to carry it.

MBML i s purposely designed to be transport independent. In this

rel ease of the specification, SIP INFO[i5] and SIP Control Franmework
[111] have been chosen for transport nechani sns for MSM., as
described in the follow ng sections.

3.1. SIP INFO

SIP INVITE and INFO [i5] requests and responses MAY be used to carry
MBML. | NFO requests allow asynchronous md-call nessages within SIP
with few additional semantics. In addition, there are existing

wi dely depl oyed i npl enentati ons of that method, it aids in initia
devel opnents that are closely coupled with SIP session establishnent,
and it allows MSML to be directly associated with user dial ogs when
third party call control is used

Al t hough INFO is sonetinmes considered not to be a suitable general -
pur pose transport nechani smfor nmessages within SIP, there have been
proposals to make it nore acceptable. MSM. may evol ve to include
other SIP usage and/or to work with other protocols or as a stand-

al one protocol established through SIP, in future releases of this
docunent .

MBML supports several nodels for client interaction. When clients
use 3PCC to establish nmedia sessions on behalf of end users, clients
will have a SIP dialog for each nedia session. MSM. MAY be sent on
these dial ogs. However the targets of MSML actions are not inferred
fromthe session associated with the SIP dialog. The targets of MSM.
actions are always explicitly specified using identifiers as
previously defined.

An application, after interacting with a user, may want to affect
nmultiple objects within a nedia server. For exanple, tones or
messages are often played to a conference when connections are added
or renoved. A separate nessage nmay al so be played to a partici pant
as they are joined, or to noderators. Explicit identifiers, that is,
not inferred froma transport mechanism allow these multiple actions
to be easily grouped into a single transaction sent on any SIP

di al og.
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MBM. al so supports a nodel of dedicated control associations. This
supports decoupl ed application architectures where a client can
control nmnedia server services without also establishing all of the
medi a sessions itself. Control associations are created using SIP
but they do not have any associ ated nedia session. Although
initially I NFO nessages will be sent on this SIP dialog, just as with
di al ogs associated with nmedia sessions, it is possible that in the
future, the SIP dialog will be used to establish a separate contro
session (defined in SDP [n9]) that does not use SIP as the transport
for MSML nessages.

A nedi a server using MBM. al so sends asynchronous events to a client
using MSM.L scripts in SIP INFO Events are sent based on previous
MSML requests and are sent within the SIP dialog on which the MSM

request that caused the event to be generated was received. |If this
di al og no | onger exists when the event is generated, the event is
di scar ded

Events may be generated during the execution of a dialog created by a
<di al ogstart> el enent. For exanple, dialogs can send events based on
user input. VoiceXM dialogs, on the other hand, generally interact
wi th other servers outside of MSML using HTTP.

An event is al so generated when the execution of a dialog term nates,
because of either conpletion or failure. The exact infornation
returned i s dependent on the dialog | anguage, the capabilities of the
di al og execution environment, and what was requested by the dial og.
Both MSML and VoiceXM. [n5] allow information to be returned when
they exit. These events may be sent in a SIPINFOor a SIP BYE. SIP
BYE is used when the dialog itself specifies that the connection
shoul d be di sconnected, for exanple, through the use of the

<di sconnect > el enent .

Conferences may al so generate events based upon their configuration
An exanple of this is the notification of the set of active speakers.

3.2. SIP Control Franmework

The SIP Control Framework [i11] MAY be used as a transport mechani sm
for MSM..

The Control Franework provides a generic approach for establishnent
and reporting capabilities of renotely initiated conmands. The
framework utilizes many functions provided by the Session Initiation
Protocol (SIP) [nl] for the rendezvous and establishnent of a
reliable channel for control interactions. Conpared to SIP INFQO the
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SIP Control Framework is a nore general - purpose transport nechani sm
and one that is not constrained by linmtations of the SIP | NFO
nmechani sm

The Control Framework al so introduces the concept of a Contro
Package, which is an explicit usage of the Control Framework for a
particular interaction set. This specification has already specified
a list of packages for MSM. to control the nedia server in nany
aspects, including basic dialog, advanced conferencing, advanced

di al og, and audit service. Each of these packages has a uni que
Control Package name assigned in order for MSML to be used with the
Control Franmewor k

This section fulfills the mandatory requirement for information that
MUST be specified during the definition of a Control Framework
Package, as detailed in SIP Control Franmework [i11].

3.2.1. Control Franmework Package Nanes

The Control Framework [i11] requires a Control Package definition to
specify and regi ster a uni que nane.

MBML specification defines Control Package nanmes using a hierarchica
schene to indicate the inherited rel ationship across packages. For
exanpl e, package "nmsm -x" is derived from package "nsm ", and package
"msm -x-y" is derived from package "nmsnl -x".

The following is a list of Control Package nanes reserved by the MSM.
speci fication.

"mem ": this Control Package supports MSM. Core Package as specified
in section 7.

"mem -conf": this Control Package supports MSM. Conference Core
Package as specified in section 8.

"mem -di al og": this Control Package supports MSM. Di al og Core Package
as specified in section 9.6.

"meml - di al og-base": this Control Package supports MSM. Di al og Base
Package as specified in section 9.7.

"mem - di al og-group”: this Control Package supports MSM. Di al og Group
Package as specified in section 9. 8.

"mem -di al og-transforn': this Control Package supports MSM. Di al og
Transf orm Package as specified in section 9.9.
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"mem - di al og-speech”: this Control Package supports MSM. Di al og
Speech Package as specified in section 9.10.

"meml - di al og-fax-detect": this Control Package supports MSM. Di al og
Fax Detection Package as specified in section 9.11

"mem - di al og-fax-sendrecv": this Control Package supports MBM. Di al og
Fax Send/ Recei ve Package as specified in section 9.12.

"mem -audit": this Control Package supports MSM. Audit Core Package
as specified in section 10.1.

"mem -audit-conf": this Control Package supports MSM. Audit
Conf erence Package as specified in section 10.2.

"mem -audit-conn": this Control Package supports MSM. Audit
Connecti on Package as specified in section 10. 3.

"mem -audit-dialog": this Control Package supports MSM. Audit D al og
Package as specified in section 10. 4.

"mem -audit-streani: this Control Package supports MSM. Audit Stream
Package as specified in section 10.5.

An application server using the Control Framework as transport for
MBML. MUST use one or nultiple package names, depending on the service
required fromthe nedia server. The package name(s) are identified
in the "Control - Packages" SIP header that is present in the SIP

I NVI TE di al og request that creates the control channel, as specified
in [ill]. The "Control-Packages" val ue MAY be re-negotiated via the
SIP re-1NVITE nechani sm

3.2.2. Control Franmework Messages

The usage of CONTROL, response, and REPORT nessages, as defined in
[111], by each Control Package defined in MSM. is different and
descri bed separately in the follow ng sections.

MSML Core Package "nmsm "

The application server may send a CONTRCL nessage with a body
of MBML request using the following elenents to the MS

<nsm >. the root elenent that nay contain a list of child

el ements that request a specific operation. The child elenents
are defined in extended packages (e.g., "msm -conf" and "msnl -
dialog"). This elenent is also the root elenment that contains
an MSML result and event.
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<send>: sends an event to the specified recipient within the
medi a server. Specific event types are defined within the
ext ended packages.

The media server replies with a response nessage containing a
MBML result using the follow ng el enents:

<result>: reports the results of an MSM. transaction

The medi a server MAY send the MSML event to the application
server, in a REPORT or CONTROL message, using the el enent
<event>. The actual content of the <event> and which Contro
Framewor k nessage to use are defined within the extended
packages

MSBML Conf erence Core Package "nsm -conf"

Thi s package extends the MSM. Core Package to define a
framework for creation, nanipulation, and deletion of a
conf erence.

The AS can send a CONTRCOL nessage with a body of the MSML
request that contains one or multiple conference-rel ated
commands to the M. The MS then replies with a response
message with a body of the MSM. result to indicate whether or
not the request has been fulfilled.

During the lifetinme of a conference, whenever an event occurs,
the medi a server MAY send CONTROL nessages contai ni ng MSML
events to notify the application server. The application
server SHOULD reply with a response nessage with no MSM. body
to acknowl edge the event has been received.
Thi s package does NOT use the REPORT nessage.

Di al og Core Package "nsnl -di al og"

Thi s package extends the MSML Core Package to define the
structural franework and abstractions for MSM. di al ogs.

The application server MAY send CONTROL nessages containing a
MBML request using the follow ng el enents:

<di al ogstart>: instantiate an MSML nedi a dial og on a connection
or a conference.

<di al ogend>: term nates an MSM. di al og.
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<send>: sends an event and an optional nanelist to the dialog,
di al og group, or dialog primtive.

<exit>: used by the dial og description | anguage to cause the
execution of the MSM. dialog to term nate.

For the <dial ogstart> conmand, the response nessage MJUST
contain an MBML result that indicates that the dial og has been
started successfully. The MSM. result MAY contain <di al ogi d>
to return the dialog identifier, if the identifier was assigned
by the nedia server. Subsequently, zero or nore MSM. events
MAY be initiated by the nedia server in (update) REPORT
messages to report information gathered during the dialog.
Finally, an MSML event "nsm .dial og.exit" SHOULD be generated
in a (term nate) REPORT nmessage when the dial og term nates
(e.g., MSML execution of <exit>).

For the <di al ogend> and <send> comuands, the response nessage
contains the final MBML result that indicates that the request
has either been fulfilled or rejected.

Di al og Base Package "nsnl -di al og- base"

Thi s package extends the MSM. Dial og Core Package to define a
set of base functionality for MSM. dial ogs. The extension
defines individual nedia primtives, including <play>,
<dt nf gen>, <tonegen>, <record>, <dtnf> and <collect>, to be
used as child el ement of <dialogstart>  This package does not
change t he franework nessage usage as defined by the MSM

Di al og Core Package.

Di al og Transform Package "nsml -di al og-transforni

Thi s package extends the MSM. Dial og Core Package to define a
set of transformprimtives that works as filter on half-duplex
medi a streans. The extension defines transformprimtives,

i ncludi ng <vad>, <gain>, <agc>, <gate>, <clanp> and <rel ay>,
that MAY be used as child elenents of <dialogstart>  This
package does not change the franework nessage usage as defined
by the MSML Di al og Core Package.

D al og Group Package "nsnl -di al og- gr oup”

Thi s package extends the MSML Di al og Core, Base, and Transform
Packages to define a single control flow construct that

speci fies concurrent execution of nmultiple nedia primtives.
The extension defines the <group> el enent that MAY be used as a
child elenent of <dialogstart> to enclose multiple nedia
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primtives, such that they can be executed concurrently. This
package does not change the franework nessage usage as defi ned
by the MSM. Di al og Core Package.

Di al og Speech Package "nsnl - di al og- speech”

Thi s package extends the MSML Di al og Core and MSM. Base Package
to define functionality that MAY be used for autonmatic speech
recognition and text to speech. The extension extends the

<di al ogstart> and the <pl ay> el ements.

For <dialogstart>, it defines a new child el enent <speech> to
activate granmars or user input rules associated with speech
recognition. For <play>, it defines a new child el ement <tts>
toinitiate the text-to-speech service

Thi s package does not change the franmework nessage usage as
defined by the MSML Dial og Core Package.

Di al og Fax Detection Package "nsm -di al og- f ax- detect"

Thi s package extends the MSM. Di al og Core Package to define
primtives provide fax detection service. The extension
defines a prinmtive <faxdetect> to be used as a child el enent
of <dialogstart>  This package does not change the framework
message usage as defined by the MSML Di al og Core Package.

D al og Fax Send/ Recei ve Package "msmnl -di al og-f ax- sendr ecv"

Thi s package extends the MSM. Di al og Core Package to define
primtives that allow a nedia server to provide fax send or
receive service. The extension defines new prinitives
<faxsend> and <faxrcv>, to be used as a child el ement of

<di al ogstart>. This package does not change the framework
message usage as defined by the MSML Di al og Core Package.

Di al og Audit Core Package "nsnl -audit”

Thi s package extends the MSML Core Package to define a
framework for auditing nmedia resource(s) allocated on the nedia
server.

Thi s package follows a sinple request/response transaction,

all owi ng the application server to send CONTROL nessages
contai ning MSML <audit> requests. The nedia server MJST reply
with a response nessage containing the result. The result is
contained within the <auditresult> el enent, returning the
queried state information.
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Thi s package does NOT use the REPORT nessage.
Di al og Audit Conference Package "msm -audit-conf"

Thi s package extends the MSML Audit Core Package to define
conference specific states that MAY be queried via the <audit>
command and t he correspondi ng response MJST be returned by the
<auditresult> el enent. This package does not change the
framewor k message usage as defined by the MSML Audit Core
Package.

Di al og Audit Connection Package "nsnl -audit-conn”

Thi s package extends the MSML Audit Core Package to define
connection specific states that MAY be queried via the <audit>
command and t he correspondi ng response MJST be returned by the
<auditresult> elenent. This package does not change the
framewor k nmessage usage as defined by the MSML Audit Core
Package.

Di al og Audit Di al og Package "nsnl - audit-di al og"

Thi s package extends the MSML Audit Core Package to define

di al og specific states that MAY be queried via the <audit>
command and t he correspondi ng response MJST be returned by the
<auditresult> el enent. This package does not change the
framewor k message usage as defined by the MSM. Audit Core
Package.

D al og Audit Stream Package "nsnl - audit-streant

Thi s package extends the MSML Audit Core Package to define
stream specific states that MAY be queried via the <audit>
command and t he correspondi ng response MJST returned by the
<auditresult> elenent. This package does not change the
framewor k nmessage usage as defined by the MSML Audit Core
Package.

3.2.3. Common XM Support

The XML schema described in [i11] MJST be supported by all Contro
Packages defined by MSML. However, the "connection-id" value MJST be
constructed as defined by MSM. (i.e., the identifier MJST contain a
local dialog tag only, while the SIP Control Framework [i11] requires
that the "connection-id" contain both |ocal and renote dial og tags).
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3.2.4. Control Message Body

A valid CONTROL body nessage MUST conformto the MSML schenm, as
included in this specification, for the MSM. package(s) used.

3.2.5. REPORT Message Body

A valid REPORT body message MJUST conformto the MSML schemm, as
included in this specification, for the MSM. package(s) used.

4. Language Structure
4.1. Package Schene

The primary mechani smfor extending MSML is the "package". A package
is an integrated set of one or nore XML schenas that define
additional features and functions via new or extended use of elenents
and attributes. Each package, except for those defined in the
current docunent, is defined in a separate standards docunent, e.g.
an Internet Draft or an RFC. Al packages that extend the base MsSM
functionality MJST include references to the MSML base set of schenas
provided in the Internet Drafts. A schema in a package MJST only
extend MSM.; that is, it nust not alter the existing specification

A particular MBML script will include references to all the schenas
defini ng the packages whose el enents and attributes it makes use of.
A particular script MJST reference MSM. base and optional |y extension
package(s). See the | ANA Considerations section.

Each package MUST define its own nanespace so that el enents or
attributes with the sane nane in different packages do not conflict.
A script using a particular elenment or attribute MJST prefix the
nanespace nane on that elenment or attribute’'s name if it is defined
in a package (as opposed to being defined in the base).

MBML consists of a core package that provides structure w thout
support for any specific feature set. Additional packages, relying
on the core package, provide functional features. Any conbination of
addi ti onal packages nmay be used along with the core package. The
foll owi ng describes the set of MSM. packages defined in this
docunent .

Sal eem et al. I nf or mat i onal [ Page 15]



RFC 5707 Medi a Server Markup Language February 2010

o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eee e +
MSML Cor e
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e ee o +
/ \ \
Fom e e e - + Fom e e e - + Fomm - +
| D alog | | Conf | | Audit |
| Core | | Core | | Core |
E R + E R + Fomm e +
\ |
________________________________________________ |
/ \ \ \ \ \
Hom - - +  A------ - + 4------ + 4------ + 4------ + - - - - - + |
| Dialog| |D alog | |Dialog| |Dialog|l |Dialog| |Dialog |
| Base | |Transform | Goup | | Speech| | Fax | | Fax | |
o -- S R S S + | Detect| |Send/ | |
R + | Recei ve|
[ S + |
|
/ \ \ \
+-- - - - + H----- + ------ + ------ +
|Audit] [Audit] [Audit | |Audit |
| Conf | |Conn | |Dialog| |Strean
L + ----- + 4------ + 4------ +

o MSML Core Package (Mandatory)

Descri bes the m ni num base framework that MJST be inplenented to
support additional core packages.

o MSML Conference Core Package (Conditionally Mandatory, for
Conf er enci ng)

Descri bes the audio and nulti medi a basi c and advanced conferenci ng
package that MAY be i npl enent ed

o MSM. Di al og Core Package (Conditionally Mandatory, for Dial ogs)

Descri bes the dial og core package that MJST be inplenented for any
di al og services. However, systens supporting conferencing only,
MAY omit support for MSBM. dialogs. The MSML Dial og Core Package
specifies the franework within which additional dial og packages
are supported. The MSM. Di al og Base Package MJUST be supported,
while all other dialog packages MAY be support ed.

o MSML Di al og Base Package (Conditionally Mandatory, for Dial ogs)
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o MSM. Di al og G oup Package (Optional)
o MSML Di al og Transform Package (Optional)
o MSML Di al og Fax Detection Package (Optional)
o MSM. Di al og Fax Send/ Recei ve Package (Optional)
o MSML Di al og Speech Package (Optional)
o MSML Audit Core Package (Conditionally Mandatory, for Auditing)

Descri bes the audit core package that MJST be inplenented to
support auditing services. The MSM. audit core package specifies
the framework within which additional audit packages are

support ed.

o MSML Audit Conference Package (Conditionally Mandatory, for
Audi ting Conference, Conference Dialog, and Conference Streamn

o MSML Audit Connection Package (Conditionally Mandatory, for
Audi ting Connection, Connection Dialog, and Connection Streamnm

o MSML Audit Dialog Package (Conditionally Mandatory, for Auditing
Di al og, and MJUST be used with either MSM. Audit Conference
Package or MSM. Audit Connection Package)

o MSML Audit Stream Package (Conditionally Mandatory, for Auditing
Stream and MJST be used with either MSML Audit Conference
Package or MSML Audit Connection Package)

The formal process for defining extensions to MSM. dialogs is to
define a new package. The new package MJST provi de a text
description of what extensions are included and how they work. It
MUST al so define an XM. schema file (if applicable) that defines the
new package (which nmay be through extension, restriction of an

exi sting package, or a specific profile of an existing package).
Dependenci es upon ot her packages MJST be stated. For exanple, a
package that extends or restricts has a dependency on the origina
package specification. Finally, the new package MJUST be assigned a
uni que name and version

The types of things that can be defined in new packages are:
0O new primtives

0 extensions to existing primtives (events, shadow vari abl es,
attributes, content)
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0 new recognition grammars for existing primtives
o new markup | anguages for speech generation

o |languages for specifying a topol ogy schema

o new predefined topol ogy schenas

0 new variables / segnent types (sets & | anguages)
o new control flow elements

MBM. packages are assenbled together to forma specific MSM. profile
that is shared between different inplenentations. The base MSM.
dialog profiles that are defined in this document consist of the MSML
Core Package, MsM. Di al og Core Package, MSM. Di al og Base Package,
MSML Di al og Group Package, MSML Transform Package, MSM. Fax Packages,
and the MSM. Speech Package.

MBML ext ensi on packages, which define primtives, MJST define the
following for each prinitive within the package

o the function that the primtive perforns
o the attributes that may be used to tailor its behavior
0 the events that it is capable of understanding

o the shadow variables that provide access to information
deternmned as a result of the printive s operation

The mechani smused to ensure that a media server and its client share
a conpatible set of packages is not defined. Currently, it is
expected that provisioning will be used, possibly coupled with a
future auditing capability. Additionally, when used in SIP networks,
packages coul d be defined using feature tags and the procedures
defined for Indicating User Agent Capabilities in SIP [il] used to
all ow a nedia server to describe its capabilities to other user
agents.

4. 2. Profil e Schene

Not all devices and applications using MSM. will need to support the
entire MSM. schema. For exanple, a media processing device night
support only audi o announcenents, only audi o sinple conferencing, or
only multimedia IVR It is highly desirable to have a system for
descri bing what portion of MSML a particular nmedia processing device
or control agent supports.
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The package schene described earlier allows MSM. functionality to be
functionally grouped, relying on the MSML core package. This schene
allows a portion of the conplete MSM. specification to be

i npl enment ed, on a per-package basis, and al so creates a franework for
future extension packages. However, within a given package, in sone
cases, only a subset of the package functionality nmay be required.

In order to support subsets of packages, with greater degree of
granularity than at the package level, a profile schenme is required.

MSML package profiles would identify a subset of a given MSM. package
with specific definitions of elenments and attributes. Each MSML
package profile MJST be acconpani ed by one or nore correspondi ng
schenas. To use the exanpl es above, there could be an audio
announcenents profile of the MSML Di al og Base Package, an audio
sinpl e conferencing profile of the MSML Conference Core Package, and
a multimedia IVR profile of the MSM. Di al og Base Package.

MBML package profiles MJST be published separately fromthe MSM
specification, in one or nore standards docunments (e.g., |nternet
Drafts or RFCs) dedicated to MSM. package profiles. Profiles would
not be registered with | ANA and any organi zati on woul d additionally
be free to create its own profile(s) if required.

5. Execution Flow

MBML assunes a nodel where there is a single control context within a
nmedi a server for MSML processing. That context may have one or many
SIP [nl] dialogs associated with it. It is assuned that any SIP

di al ogs associated with the MSM.L control context have been

aut hori zed, as appropriate, by nechani sns outside the scope of NMSM.

A nedia server control context maintains information about the state
of all nedia objects and nedia streans within a nedia server. |t
recei ves and processes all MSM. requests from authorized SIP dial ogs
and receives all events generated internally by nedia objects and
sends them on the appropriate SIP dialog. An MSM. request is able to
create new nedi a objects and streans, and to nodify or destroy any
exi sting medi a obj ects and streans.

An MSML request may sinply specify a single action for a nmedia server
to undertake. In this case, the docunent is very simlar to a sinple
command request. Oten, though, it may be nore natural for a client
to request nultiple actions at one tine, or the client would Iike
several actions to be closely coordinated by the nedia server
Multiple MSML el enments received in a single request MJST be processed
sequentially in docunent order.
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An exanple of the first scenario would be to create a conference and
joinit with an initial participant. An exanple of the second case
woul d be to unjoin one or nore participants froma main conference

and join themto a sidebar conference. |In the first scenario,
network | atencies may not be an issue, but it is sinpler for the
client to conbine the requests. 1In the second case, the added

networ k | atency between separate requests could nmean perceptible
audio loss to the participant.

Each MBML request is processed as a single transaction. A nedia
server MJST ensure that it has the necessary resources available to
carry out the conplete transaction before executing any el enents of
the request. If it does not have sufficient resources, it MJST
return a 520 response and MJUST NOT execute the transaction

The MSML request MJST be checked for well-fornedness and vali dated
agai nst the schema prior to executing any elenments. This allows XM
[n2] errors to reported immediately and mininizes failures within a
transaction and the correspondi ng execution of only part of the
transacti on.

Each el enent is expected to execute immedi ately. El enments such as
<di al ogstart>, which take an unpredictabl e anmount of tinme, are
"forked" and executed in a separate thread (see MsSM. Di al og
Packages). Once successfully forked, execution continues with the

el ement followi ng the </dialogstart>  As such, MSM. does not provide
nmechani sms t o sequence or coordinate other operations with dial og

el ement s.

Processing within a transaction MJST stop if any errors occur.

El enents that were executed prior to the error are not rolled back

It is the responsibility of the client to determ ne appropriate
actions based upon the results indicated in the response. Most

el ements MAY contain an optional "mark" attribute. The value of that
attribute fromthe | ast successfully executed el ement MJST be
returned in an error response. Note that errors that occur during
the execution of a dialog occur outside the context of an MSM
transaction. These errors will be indicated in an asynchronous
event.

Transaction results are returned as part of the SIP request response.
The transaction results indicate the success or failure of the
transaction. The result MJST also include identifiers for any
objects created by a nedia server for which the client did not
provide an instance name. Additionally, if the transaction fails,
the reason for the failure MIUST be returned, as well as an indication
of how much of the transaction was executed before the failure
occurred SHOULD be returned.
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6.

6.

Medi a Server Object Model

Medi a servers are general -purpose platforms for executing real-tine
medi a processing tasks. These tasks range in conplexity from sinple
ones such as serving announcenents, to conplex ones, such as speech
interfaces, centralized nultinedia conferencing, and sophisticated
gam ng applications.

Calls are established to a nedia server using SIP. Cdients wll
often use SIP third party call control (3PCC) [i4] to establish calls
to a nmedia server on behalf of end users. However MSML does not
require that 3PCC be used, only that the client and the nedia server
share a common identifier for the call and its associated RTP [i 3]
sessi ons.

hj ects represent entities that source, sink, or nodify nedia
streanms. A nedia streams is a bidirectional or unidirectional nedia
fl ow between objects on a nedia server. The follow ng subsections
define the classes of objects that exist on a nedia server and the
way these are identified in MSM.

1. Objects

A nedi a object is an endpoint of one or nore nedia streans. It nmay
be a connection that termninates RTP sessions fromthe network or a
resource that transforms or nani pul ates nedia. MM defines four

cl asses of nedia objects. Each class defines the basic properties of
how obj ect instances are used within a nedia server. However, nost

cl asses require that the function of specific instances be defined by
the client, using MSML or other |anguages such as Voi ceXM.

The follow ng classes of nmedia processing objects are defined. The
class nanmes are given in parentheses:

0 networ k connection (conn)
o conference (conf)
o di al og (dial og)

Net wor k connection is an abstraction for the nmedia processing
resources involved in termnating the RTP session(s) of a call. For
audi o services, a connection instance presents a full-dupl ex audio
streaminterface within a nedia server. Miltinedia connections have
multiple media streans of different nedia types, each correspondi ng
to an RTP session. Network connections get instantiated through SIP
[n1].
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A conference represents the nedia resources and state information
required for a single logical mx of each nmedia type in the
conference (e.g., audio and video). MM nodels nultiple mxes/views
of the sane nedia type as separate conferences. Each conference has
multiple inputs. Inputs may be divided into classes that all ow an
application to request different nedia treatnent for different
participants. For exanple, the video streans for sone participants
may be assigned to fixed regions of the screen while those for other
participants may only be shown when they are speaking.

A conference has a single |ogical output per nedia type. For each
participant, it consists of the audio conference nix, |ess any
contributed audi o of the participant, and the video nix shared by al
conference participants. Video conferences using voice activated
swi tching have an optional ability to show the previous speaker to
the current speaker.

Conferences are instantiated using the <createconference> el enent.
The content of the <createconference> el enent specifies the
paraneters of the audi o and/or video mni xes.

Di al ogs are a class of objects that represent autonmated partici pants.
They are simlar to network connections froma nedia fl ow perspective
and nay have one or nore nedia streans as the abstraction for their
interface within a nedia server. Unlike connections, however,

di al ogs are created and destroyed through MSM., and the nedia server
itself inmplenents the dialog participant. Dialogs are instantiated

t hrough the <dial ogstart> elenent. Contents of the <dial ogstart>

el ement define the desired or expected dial og behavior. D alogs may
al so be invoked by referencing VoiceXM. as the dial og description

| anguage.

Qperators are functions that are used to filter or transforma nedia
stream The function that an instance of an operator fulfills is
defined as a property of the nedia stream Operators may be
unidirectional or bidirectional and have a nedia type.

Unidirectional operators reflect sinple atonic functions such as
automatic gain control, filtering tones from conferences, or applying
specific gain values to a stream Unidirectional operators have a
single nmedia input, which is connected to the nedia stream from one
object, and a single nedia output, which is connected to the nedia
stream of a different object.

Bi di rectional operators have two nedia inputs and two nmedi a out puts.
One nedia input and output is associated with the streamto one
object, and the other input and output is associated with a streamto
a different object. Bidirectional objects nmay treat the nmedia
differently in each direction. For exanple, an operator could be

Sal eem et al. I nf or mat i onal [ Page 22]



RFC 5707 Medi a Server Markup Language February 2010

defined that changed the nedia sent to a connection based upon
recogni zed speech or dual-tone nulti-frequency (DTMF) received from
the connection. Qperators are inplicitly instantiated when streans
are created or nodified using the el enents <join> and <nodifystreanp,
respectively.

The rel ati onshi ps between the different object classes (conf, conn
and dialog) are shown in the figure bel ow

o m e e e e e e e e e e e e e am o +
| Medi a Server |
| |
|------ + |

| S + / \ |

<== RTP ==>| conn |<---->| oper |<---->( conf ) |
| | Ho----- + I
|------ + |
|~ A |
| | | |
| | S + S + | |
T |
| +-->| di al og]| | di al og| <---+ |
| | | | | |
| Hom - - + Hom - - + |
o e e e e e eee—eeaoo-- +

A single, full-duplex instance of each object class is shown together
with comon rel ati onshi ps between them An operator (such as gain)
is shown between a connection and a conference and di al ogs are shown
participating both with an individual connection and with a
conference. The figure is not nmeant to inply only one-to-one

rel ationships. Conferences will often have hundreds of participants,
and ei ther connections or conferences nay be interacting with nore
than one dial og. For exanple, one dialog nay be recording a
conference while other dialogs announce participants joining or

| eavi ng the conference.

6. 2. Identifiers

hjects are referenced using identifiers that are conmposed of one or
nmore ternms. Each term specifies an object class and nanmes a specific
instance within that class. The object class and instance are
separated by a colon ":" in an identifier term

Identifiers are assigned to objects when they are first created. In
general, either the MSM. client or a media server may specify the

i nstance nane for an object. Objects for which a client does not
assign an instance nane will be assigned one by a nedia server
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Medi a server assigned instance nanes are returned to the client as a
conpl ete object identifier in the response to the request that
created the object.

It is meaningful for sone classes of objects to exist independently
on a nedia server. Network connections may be created through SIP at
any tine. MM can then be used to associate their nmedia with other
objects as required to create services. Conferences nay be created
and have specific resources reserved waiting for participant

connecti ons.

hj ects fromthese two cl asses, connections and conferences, are
consi dered i ndependent objects since they can exist on a standal one
basis. ldentifiers for independent objects consist of a single term
as defined above. For exanple, identifiers for a conference and
connection could be "conf:abc" or "conn:1234" respectively. dients
that choose to assign instance names to independent objects nust use
gl obal Il y uni que instance nanes. One way to create gl obally uni que
nanes is to include the donmain nane of the client as part of the
namne.

Di al ogs are created to provide a service to independent objects.

Di al ogs may act as a participant in a conference or interact with a
connection sinmlar to a two-participant call. D alogs depend upon

t he existence of independent objects, and this is reflected in the
conposition of their identifiers. Operators nodify the nmedia flow
bet ween ot her objects, such as application of gain between a
connection and a conference. As operators are nerely nedia transform
primtives defined as properties of the nmedia stream they are not
represented by identifiers and created inplicitly.

Identifiers for dialogs are conposed of a structured list of slash
("/') separated terns. The left-npst termof the identifier nust
specify a conference or connection. This serves as the root for the
identifier. An exanple of an identifier for a dialog acting as a
conference participant could be:

conf: abc/ di al og: recor der

Al'l objects except connections are created using MSM.. Connections
are created when nedia sessions get established through SIP. There
are several options clients and nedia servers can use to establish a
shared instance nane for a connection and its nedia streans.

When nedi a servers support nultiple nmedia types, the instance name
SHOULD be a call identifier that can be used to identify the

coll ection of RTP sessions associated with a call. Wen MSM. is used
in conjunction with SIP and third party call control, the cal
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identifier MJUST be the sane as the |local tag assigned by the nedia
server to identify the SIP dialog. This will be the tag the nedia
server adds to the "To" header in its response to an initial invite
transaction. RFC 3261 requires the tag values to be globally unique.

An exanpl e of a connection identifier is: conn:74j gd63956ts.

Wth third party call control, the MSM. client acts as a back-to-back
user agent (B2BUA) to establish the nedia sessions. SIP dialogs are
est abl i shed between the client and the nmedia server allow ng the use
of the nmedia server local tag as a connection identifier. If third
party call control is not used, a SIP event package MAY be used to
all ow a nedia server to notify new sessions to a client that has
subscribed to this information.

Identifiers as described above allow every object in a nedia server
to be uniquely addressed. They can also be used to refer to nultiple
objects. There are two ways in which this can currently be done:

wi | dcar ds

conmon i nstance nanes
An identifier can reference nultiple objects when a wildcard is used
as an instance nane. MSM. reserves the instance nane conposed of a
single asterisk ("*') to mean all objects that have the sane
identifier root and class. Instance nanes containing an asterisk
cannot be created. WIdcards MJST only be used as the right-nost
termof an identifier and MJUST NOT be used as part of the root for
dialog identifiers. WIdcards are only allowed where explicitly
i ndi cated bel ow.
The followi ng are exanples of valid wldcards:

conf: abc/ di al og: *

conn: *
An exanple of illegal wldcard usage is:

conf:*/dial og: 73849
Al t hough identifiers share a common syntax, MSM. el ements restrict
the class of objects that are valid in a given context. As an

exanpl e, although it is valid to join two connections together, it is
not valid to join two I VR di al ogs.
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7.

7.

7.

MBML Core Package

This section describes the core MSM. package that MJST be supported
in order to use any other MSM. packages. The core MSM. package
defines a framework, w thout explicit functionality, over which
functional packages are used.

1. <nmsnl >

<nsm > is the root elenent. Wen received by a nedia server, it
defines the set of operations that forma single MSM. request.
Qperations are requested by the contents of the el enent. Each
operation MAY appear zero or nore tinmes as children of <nsnl >.
Specific operations are defined within the conference package and in
the set of dial og packages.

The results of a request or the contents of events sent by a nedia
server are also enclosed within the <msnl > el enent. The results of
the transaction are included as a body in the response to the SIP
request that contained the transaction. This response will contain
any identifiers that the nedia server assigned to newWy created
objects. Al nessages that a nedia server generates are correl ated
to an object identifier. OCbjects and identifiers are discussed in
section 6 (Media Server (Cbject Model).

Attributes:
version: "1.1" Mandatory
2. <send>
Events are used to affect the behavior of different objects within a
nmedi a server. The <send> elenment is used to send an event to the
specified recipient within the nmedia server.
Attributes:
event: the name of an event. Mandatory.
target: an object identifier. Wen the identifier is for a
dialog, it may optionally be appended with a slash "/" followed by
the target to be included in an MSM. di al og <send>. Mandatory.

valuelist: a list of zero or nore paraneters that are included
with the event.
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7.

7.

mark: a token that can be used to identify execution progress in
the case of errors. The value of the mark attribute fromthe I ast
successfully executed MSML el enent is returned in an error
response. Therefore, the value of all mark attributes within an
MBML docunent shoul d be uni que.

3. <result>

The <result> elenent is used to report the results of an MSML
transaction. It is included as a body in the final response to the
SIP request that initiated the transaction. An optional child

el ement <description> may include text that expands on the neani ng of
error responses. Response codes are defined in section 11 (Response
Codes) .

Attri butes:

response: a nuneric code indicating the overall success or failure
of the transaction, and in the case of failure, an indication of
the reason. Mandatory.

mark: in the case of an error, the value of the mark attribute
fromthe | ast successfully executed el ement that included the mark
attribute.

In the case of failure, a description of the reason SHOULD be
provi ded using the child el enent <description>.

Three other child elenents allow the response to include identifiers
for objects created by the request but that did not have instance
nanes specified by the client. Those elenents are <confid> and

<di al ogi d>, for objects created through a <createconference> and

<di al ogstart> respectively.

4, <event >

The <event> elenent is used to notify an event to a nedia server
client. Three types of events are defined by the MSM. Core Package:
"mem . dialog.exit", "msm .conf.nonedia", and "nsnl .conf.asn". These
correspond to the termnati on of an executing dial og, a conference
bei ng automatically del eted when the |last participant has left, and
the notification of the current set of active speakers for a
conference, respectively. Events may al so be generated by an
executing dialog. In this case, the event type is specified by the
di al og (see MSML Di al og Core Package <send>).
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Attributes:

name: the type of event. |If the event is generated because of the
execution MSM. di al og <send>, the value MIST be the value of the
"event" attribute fromthe <send> el enment within the MSML Di al og
Core Package. |If the event is generated because of the execution
of an <exit>, the value MJST be "nmom .exit". |If the event is
gener at ed because of the execution of a <di sconnect>, the val ue
MUST be "nom . di sconnect”. |If the event is generated because of
an error, the value nust be "nom .error". Mandatory.

id: the identifier of the conference or dialog that generated the
event or caused the event to be generated. Mandatory.

<event> has two children, <name> and <val ue>, which contain the
nane and val ue respectively of each nanelist item associated with
t he event.

8. MBM. Conference Core Package
8.1. Conferences

A conference has a mixer for each type of nedia that the conference
supports. Each mix has a correspondi ng description that defines how
the media fromparticipants contributes to that nix. A nixer has

mul tiple inputs that are conbined in a nedia specific way to create a
singl e I ogi cal output.

The el ements that describe the mx for each nedia type are called
m xer description elenments. They are:

<audi om x> defines the parameters for m xi ng audi o nmedi a.
<vi deol ayout > defines the conposition of a video w ndow.

These el enents, defined in sections 8.6 (Audio Mx) and 8.7 (Video
Layout) respectively, are used as content of the <createconference>
el ement to establish the initial properties of a conference. The

el ements are used within the <nodifyconference> el enent to change the
properties of a conference once it has been created, or within the
<destroyconference> el ement to renove individual mxes fromthe
conference.

Conferences nay be term nated by an MSM. client using the
<destroyconference> elenent to renove the entire conference or by
renoving the last nixer(s) associated with the conference.
Conferences can also be term nated automatically by a nedia server
based on criteria specified when the conference is created. Wen the
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conference is deleted, any remmining participants will have their
associ ated SIP dialogs | eft unchanged or del eted based on the val ue
of the "term' attribute specified when the conference was created.

8. 2. Medi a Streans

bj ects have at |east one nedia input and output for each type of
medi a that they support. Each object class defines the nunber of

i nput and output objects of that class support. Media streans are
created when objects are joined, either explicitly using <join> or
inmplicitly when dialogs are created using <dialogstart> D al og
creation has two stages, allocating and configuring the resources
required for the dialog instance, and inplicitly joining those
resources to the dialog target during the dialog execution. Refer to
the MSML Di al og Base Package.

A join operation by default creates a bidirectional audio stream

bet ween two objects. Video and unidirectional streans nay al so be
created. A nedia streamis created by connecting the output fromone
object to the input of another object and vice versa (assuming a

bi directional or full-duplex join).

Many objects may only support a single input for each type of nedia.
Wthin this specification, only the conference object class supports
an arbitrary nunber of inputs. Wen a streamis requested to be
created to an object that already has a stream of the sane type
connected to its single input, the result of the request depends upon
the type of the nedia stream

Audi o mixing is done by suming audio signals. Autonmatically mXxing
audi o streans has common and strai ghtforward applications. For
exanple, the ability to bridge two streans allows for the easy
creation of sinple three-way calls or to bridge private announcenents
with a (whispered) conference nmix for an individual participant. In
the case of general conferences, however, an MSM. client SHOULD
create an audi o conference and then join participants to the
conference. Conference nixers SHOULD subtract the audio of each
participant fromthe mx so that they do not hear thensel ves

A nmedi a server receiving a request that requires joining an audio
streamto the single audio input of an object that already has an
audi o stream connected SHOULD autonatically bridge the new stream
with the existing stream creating a m x of the two audi o streans.
The maxi mum nunber of streans that nmay be bridged in this manner is

i mpl ement ation specific. It is RECOWENDED that a nedia server
support bridging at least two streans. A nedia server that cannot
bridge a new streamw th any existing streams MJST fail the operation
requesting the join.
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Unl i ke audio m xing, there are many different ways that two video
streans nmay be conbi ned and presented. For exanple, they may be
presented side by side in separate panes, picture in picture, or in a
singl e pane that displays only a single streamat a tinme based on a
heuristic such as active speaker. Each of these options creates a
very different presentation and requires significantly different
nmedi a resources

A join operation does not describe how a new stream can be conbi ned
with an existing stream Therefore, automatic bridging of video is
not supported. A nedia server MIST fail requests to join a new video
streamto an object that only supports a single video input and

al ready has a video stream connected to that input. For an object to
have nultiple video streans joined to it, the object itself nust be
capable in supporting nultiple video streams. Conference objects can
support multiple video streanms and provide a way to specify the

m xi ng presentation for the video streans.

A nedi a server MJST NOT establish any streans unless the nedia server
is able to create all the streans requested by an operation. Streans
are only able to be created if both objects support a nedia type and
at least one of the following conditions is true:

1. Each object that is to receive nedia is not already receiving a
stream of that type

2. Any object that is to receive nedia and is already receiving a
stream of that type supports receiving an additional stream of
that type. The only class of objects defined in this
specification that directly support receiving nultiple streans
of the sane type are conferences.

3. The nedia server is able to automatically bridge nmedia streans
for an object that is to receive nmedia and that is already
receiving a streamof the requested type. The only type of
medi a defined in this specification that MAY be automatically
bridged is audio.

The directionality of nmedia streans associated with a connection is
nodel ed i ndependently fromwhat SDP [n9] allows for the correspondi ng
RTP [i 3] sessions. Media servers MJST respect the SDP in what they
actually transmt but MUST NOT allow the SDP to affect the
directionality when joining streans internal to the nedia server
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8.3. <createconference>

<createconference> is used to allocate and configure the media nixing
resources for conferences. A description of the properties for each
type of nedia nmix required for the conference is defined within the
content of the <createconference> elenent. M xer descriptions are
described in Audio Mx and Video Layout sections. Wen no nixer
descriptions are specified, the default behavior MJST be equival ent
to inclusion of a single <audion x>.

Cients can request that a nedia server automatically delete a
conference when a specified condition occurs by using the

"del etewhen" attribute. A value of "nonedia" indicates that the
conference MUST be del eted when no participants remain in the
conference. Wen this occurs, an "nsml.conf.nonmedi a" event MJST be
notified to the MSM. client. A value of "nocontrol" indicates that
the conference MIUST be del eted when the SIP [nl] dialog that carries
t he <createconference> elenent is termnated. Wen this occurs, a
medi a server MJUST term nate all participant dial ogs by sending a BYE
for their associated SIP dialog. A value of "never" MJST | eave the
ability to delete a conference under the control of the MSM. client.

Attri butes:

name: the instance name of the conference. |If the attribute is
not present, the nedia server MJST assign a globally uni que nane
for the conference. |If the attribute is present but the name is
already in use, an error (432) will result and MSML docunent
execution MJST stop. Events that the conference generates use
this nane as the value of their "id" attribute (see section 7.4
(<event>)).

del et ewhen: defines whether a nedia server should autonmatically
del ete the conference. Possible values are "nonedi a"
"nocontrol", and "never". Default is "nonedi a"

term when true, the nedia server MJST send a BYE request on all
SIP dialogs still associated with the conference when the
conference is deleted. Setting termequal to false allows clients
to start dial ogs on connections once the conference has conpl et ed.
Default is "true"

mark: a token that MAY be used to identify execution progress in
the case of errors. The value of the mark attribute fromthe |ast
successfully executed MSM. el enent is returned in an error
response. Therefore, the value of all mark attributes within an
MBML docunent shoul d be uni que.
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An exanpl e of creating an audi o conference is shown below. This
conference allows at nost two participants to contend to be heard and
reports the set of active speakers no nore frequently than every 10
seconds.

<?xm version="1.0" encodi ng="UTF-8"?>
<msm version="1.1">
<cr eat econf erence nane="exanpl e">
<audi om x>
<n-| oudest n="3"/>
<asn ri="10s"/>
</ audi om x>
</ creat econf er ence>
</ nmsnl >

8.3. 1. <reserve>

Conf erence resources nay be reserved by including the <reserve>
element as a child of <createconference>  <reserve> allows the
specification of a set of resources that a nedia server will reserve
for the conference. Any requests for resources beyond those that
have been reserved should be honored on a best-effort basis by a
medi a server.

Attributes:

requi red: bool ean that specifies whether <createconference> should
fail if the requested resources are not available. Wen set to
false, the conference will be created, with no reserved resources,
if the conplete reservation cannot be honored. Default is "true"

8.3.1.1. <resource>

The resources to be reserved are defined using <resource>. The
contents of these elenents describe a resource that is to be
reserved. Descriptions are inplenentation dependent. Media servers
that support MBM. dial ogs may use the elenents fromthat package as
the basis for resource descriptions. Each resource el enent may use
the attribute "n" to define the quantity of the resource to reserve.

For exanple, the follow ng creates a conference and reserves two
types of resources. One resource elenent may represent resources
that are shared by all participants of the conference, while the
ot her may represent resources that are reserved for each of the
expected partici pants.
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8. 4.
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Attributes:
n: nunber of resources to be reserved. Default is 1

type: specifies whether the resource is to be reserved by each
i ndi vidual participant or reserved as a shared conference
resource. Valid values for this attribute are "individual" or
"shared". Default is "individual"

<cr eat econf er ence>
<reserve>
<resource n="20">
<l--description of resources used by each participant-->
</ resource>
<resource n="2" type="shared">
<l--description of the shared conference resources-->
</ resource>
</reserve>
</ cr eat econf erence>

<nmodi f yconf er ence>

Al'l of the properties of an audio mx or the presentation of a video
m x may be changed during the life of a conference using the

<nodi fyconference> el enent. Changes to an audio m x are requested by
i ncl udi ng an <audi om x> el enent as a child of <nodifyconference>.
This may al so be used to add an audio nixer to the conference if none
was previously allocated. Changes to a video presentation are
requested by including a <videol ayout> element as a child of

<nodi fyconference> Simlar to an audio nixer, this may be used to
add a video nixer if none was previously allocated.

M xers are renoved by including a nixer description elenent within
<dest royconf erence/ >.

Feat ures and presentation aspects are enabl ed/ added or nodified by
including the elenent(s) that define the feature or presentation
aspect within a mxer description. The conplete specification of the
el ement rnust be included just as it would be included when the
conference is created. The new definition conpletely replaces any
previous definition that existed. Only things that are defined by

el ements included in the nixer descriptions are affected. Any

exi sting configuration aspects of a conference, which are not
specified within the <nodifyconference/> el ement, MJST naintain their
current state in the nmedia server
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For exanple, if an MSM. client wanted to change the m ni numreporting
interval for active speaker notification fromthat shown in the

Conf erence Exanpl es section (<createconference>) it would send the
following to the nmedia server:

<?xm version="1.0" encodi ng="UTF-8"?>
<msn version="1.1">
<nodi f yconf erence i d="conf: exanpl e" >
<audi om x>
<asn ri="4"/>
</ audi om x>
</ nmodi f yconf er ence>
</ msm >

This woul d al so enabl e active speaker notification if it had not
previ ously been enabl ed. The N-loudest mxing is unaffected.

Multiple elements MAY be included in the m xer descriptions simlar
to when conferences are created. For exanple, in a video conference,
the video m x description (<videolayout>) could specify that the

| ayout of the video being displayed should change such that the
regions currently displaying participants get smaller and new
region(s) are created to support additional participants. A nedia
server MJUST nake all of the requested changes or none of the
request ed changes.

Addi tional exanpl es of nodi fying conferences are presented in the
Conf erence Exanpl es section.

Attributes:

id: the identifier for a conference. W I dcards MJUST NOT be used.
Mandat ory.

mark: a token that can be used to identify execution progress in
the case of errors. The value of the mark attribute fromthe | ast
successfully executed MSM. el enent is returned in an error
response. Therefore, the value of all "mark" attributes within an
MSML docunment SHOULD be uni que.

8.5. <destroyconference>

Destroy conference is used to delete mxers or to delete the entire
conference and all state and shared resources. Wen a mixer is
removed, all of the streans joined to that nmixer are unjoined. Wen
a conference is destroyed, SIP dialogs for any remaining participants
MUST be maintai ned or renoved based on the value of the "ternt
attribute when the conference was created.
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8. 6.

8. 6.
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When there is no el enent content, <destroyconference/> deletes the
entire conference. |Individual nixers are renoved by including a

m xer description element identifying the nmix (or nmixes) to be
renoved as content to <destroyconference/ >  <audiom x/> is used
renove audi o m xers and <vi deol ayout/> is used renove vi deo m xers.
When one or nore mxer descriptions are specified, then nedia server
MUST only delete the specified mxer and MJUST NOT affect any other
exi sting mxers. \Wen <audiom x/> or <videolayout/>is identified
for individual renpoval, other feature aspects of the nmix MJST NOT be
included. |f specified, the nmedia server MJST ignore any such

el ements. \When the last nixer is removed froma conference, a nedia
server MJST renove all conference state, |eaving or renoving any
remai ning SI P dial ogs as descri bed above.

Attributes:
id: the identifier for a conference. Mandatory.
mark: a token that can be used to identify execution progress in
the case of errors. The value of the mark attribute fromthe | ast
successfully executed MSM. el enent is returned in an error
response. Therefore, the value of all "mark" attributes within an
MBML docunent SHOULD be uni que.

<audi om x>

The properties of the overall audio mix are specified using the
<audi om x> el enent .

Attributes:
id: an optional identifier for the audio nix

sanmpl erate: Integer value 