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Medi a Server Markup Language (MSM.)
Abst r act

The Medi a Server Markup Language (MSM.) is used to control and invoke
many di fferent types of services on IP nedia servers. The MSML
control interface was initially driven by Radi Sys with subsequent
significant contributions fromlilntel, D alogic, and others in the
industry. Cients 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 media
server conferencing features such as video | ayout and audi o m xi ng,
create sidebar conferences or personal mxes, and set the properties
of nedia streanms. As well, clients can use MSM. to define nedia
processi ng di al ogs, which nay be used as parts of application
interactions with users or conferences. Transformation of media
streans to and fromusers or conferences as well as interactive voice
response (I 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 Menp

Thi s docunent is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

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

i mpl enentati on or deployment. Docunents approved for publication by
the RFC Editor are not a candidate for any | evel of Internet

St andard; see Section 2 of RFC 5741.

I nformati on about the current status of this document, any errata,

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

Medi a servers contain dynanic pools of nedia resources. Contro
agents and other users of media servers (called nedia server clients)
can define and create many 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 dynam cally
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 |VR dialog before being

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

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

The Medi a Server Markup Language (MSM.) is an XM [n2] | anguage used
to control the flow of nmedia streans and services applied to nedia
streans within a nedia server. It is used to invoke nany 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.

MSML nay al so be used to create user interaction dialogs and all ows
the application of nmedia transforms 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. D alogs 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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MSM. is a transport independent |anguage, such that it does not rely
on underlying transport mechani sms and | anguage semantics are

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

A network connection nay be established with the nedia server using
SIP. Media received and transnmitted on that connection will flow
through different nedia resources on the nmedia 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. all ows services to be dynanmically applied and
changed by a control agent during the lifetine of the SIP dial og.

MBML has been designed to address the control and mani pul ati on of
nmedi 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 relationships of nedia streans
(e.g., sinple and advanced conferencing). It provides a general-
pur pose nedi a 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,
wi th nunmerous client-side and server-side inplenentations, since
2003. The in-service comercial deploynments cover a wide variety of
applications including, but not limted to, IP rmultinedia

conf erenci ng, network voice services, VR [VVR (interactive voice
and vi deo response), and voice/video mail

2. dossary

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

Medi a Server Client: an application that originates MSM. requests to
a nmedia 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 nedia server of one or nore RTP [i 3] sessions (for exanple, audio
and video) associated with a call. Network connections are
establ i shed and renpved using a session establishnment protocol such
as SIP. An instance of a network connection is independent of MSM
processing instructions applied to it.
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Di al og: an automated | VR participant. Exanples of dialogs may be
announcemnent players, IVR interfaces, or voice recorders. Dialogs
may be defined in MSML or using VoiceXM [n5].

Conference: an internediary function that provides nultinedia nmxing
and ot her advanced conferencing services. This specification
currently considers conferences with audi o and/or video nedia types,
but is extensible to other media 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 media server entity that terninates,
originates, or processes nedia. This specification defines four

cl asses of objects and specifies nechanisns to create them join them
together, and destroy them

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

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

| ndependent (hject: an object that can exist on a nedia server
i ndependent of other objects.

Qperator: an intermediary transformer that nodifies or transforns a
nedi a stream Exanpl es of operators may be audio gain controls,

vi deo scaling, or voice nasking. MM defines operators as nedia
transform obj ects, which transform nmedi a using operations such as
gain control, when applied to nedia streans.

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

3. MSM SIP Usage

SIP is used to create and nodify nedia sessions with a media 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-switches, or

ot her fornms of control agents, and SHOULD have an authorized security
relationship with the nmedia server. MSM itself does not define

aut hori zati on nechani sns.
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MSM. transactions are originated based upon events that occur in the
application domain. These events may be independent from any nedia
or user interaction. For exanple, an application may wish to play an
announcement to a conference warning that its schedul ed conpletion
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 accommopdate differing
applicati on needs, MSM. has been designed to be neutral to other

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

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

rel ease of the specification, SIPINFO[i5] and SIP Control Franmework
[i11] have been chosen for transport mechanisns for MSM., as
described in the foll owi ng sections.

3.1. SIP INFO

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

wi dely depl oyed i npl enentations of that nethod, 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 though INFO i s sonetinmes considered not to be a suitable general -
pur pose transport nechani smfor nmessages within SIP, there have been
proposals to nake it nore acceptable. MSM. may evol ve to include

ot her SIP usage and/or to work with other protocols or as a stand-

al one protocol established through SIP, in future rel eases of this
document .

MBML supports several nodels for client interaction. Wen 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 MBML actions are not inferred
fromthe session associated with the SIP dialog. The targets of MSML
actions are always explicitly specified using identifiers as

previ ously defined.

An application, after interacting with a user, my want to affect
nultiple objects within a nedia server. For exanple, tones or
nessages are often played to a conference when connections are added
or renmpved. A separate nessage may al so be played to a parti ci pant
as they are joined, or to nmoderators. 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 media server services without also establishing all of the
medi a sessions itself. Control associations are created using SlIP,
but they do not have any associ ated nedia session. Although

initially INFO nessages will be sent on this SIP dialog, just as with
di al ogs associated with nedia 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 MSM. messages.

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

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> elenent. For exanple, dialogs can send events based on
user input. VoiceXM dialogs, on the other hand, generally interact
with other servers outside of MSM. using HTTP.

An event is al so generated when the execution of a dialog tern nates,
because of either conpletion or failure. The exact information
returned i s dependent on the dial og | 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 ement .

Conf erences nmay 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 Framework

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

The Control Franmework provides a generic approach for establishnent
and reporting capabilities of remotely initiated commands. The
framework utilizes nany functions provided by the Session Initiation
Protocol (SIP) [nl] for the rendezvous and establishnent of a
reliabl e channel for control interactions. Conpared to SIP INFO the
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SIP Control Franmework is a nore general - purpose transport mechani sm
and one that is not constrained by limtations of the SIP | NFO
mechani 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 unique
Control Package name assigned in order for MSM. to be used with the
Control Franmework.

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

3.2.1. Control Framework Package Nanmes

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

MBML specification defines Control Package names 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
"mem -x-y" is derived from package "nsm - x".

The following is a list of Control Package nanmes 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.

"memnl - 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 G oup
Package as specified in section 9.8.

"mem -di al og-transform': this Control Package supports MSM. Di al og
Transf orm Package as specified in section 9.9.
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"menl - 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

"meml - di al og-fax-sendrecv": this Control Package supports MSM. 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 Dial og
Package as specified in section 10.4.

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

An application server using the Control Framework as transport for
MSM. MUST use one or nultiple package nanmes, depending on the service
required fromthe nedia server. The package nane(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 [il1l]. The "Control-Packages" val ue MAY be re-negotiated via the
SI P re-1NVITE nechani sm

3.2.2. Control Framework Messages

The usage of CONTROL, response, and REPORT nessages, as defined in
[i11], by each Control Package defined in MSM. is different and
descri bed separately in the foll owi ng sections.

MSML Core Package "msni"

The application server may send a CONTROL nessage with a body
of MSM. request using the following elenments to the Ms:

<msm >. the root elenent that may contain a list of child

el ements that request a specific operation. The child elenments
are defined in extended packages (e.g., "nmsm -conf" and "msm -

dialog"). This elenment is also the root el enent that contains

an MSML result and event.
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<send>: sends an event to the specified recipient within the
nedi a server. Specific event types are defined within the
ext ended packages.

The nedia server replies with a response message containing a
MSML result using the follow ng el enents:

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

The nedi a server MAY send the MSML event to the application
server, in a REPORT or CONTROL nmessage, 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.

MBML Conference Core Package "msml -conf"

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

The AS can send a CONTROL nmessage with a body of the MSML
request that contains one or nultiple conference-rel ated
conmands to the M5. The Ms then replies with a response
nessage with a body of the MSM. result to indicate whether or
not the request has been fulfilled.

During the lifetime of a conference, whenever an event occurs,
the medi a server MAY send CONTROL nessages contai ni ng MSM.
events to notify the application server. The application
server SHOULD reply with a response nessage with no MSM. body
to acknow 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 MSM. Core Package to define the
structural framework and abstractions for MSM. di al ogs.

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

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

<di al ogend>: term nates an MSM. di al og.

Sal eem et al. I nf or mati onal [ Page 11]



RFC 5707 Medi a Server Markup Language February 2010

<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> command, the response nessage MJST
contain an MSM. result that indicates that the dial og has been
started successfully. The MSM. result MAY contain <dial 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 media server in (update) REPORT
nessages to report informati on gathered during the dialog.
Finally, an MBML event "menl.dial og.exit" SHOULD be generated
in a (term nate) REPORT nessage when the dialog terninates
(e.g., MSML execution of <exit>).

For the <dial ogend> and <send> commands, the response nessage
contains the final MSM. 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. Di al og Core Package to define a
set of base functionality for MSM. dial ogs. The extension
defines individual nmedia printives, including <play>,
<dt nf gen>, <tonegen>, <record>, <dtnf> and <collect>, to be
used as child el ement of <dialogstart>  This package does not
change the framework message usage as defined by the MSML

Di al og Core Package

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

Thi s package extends the MSML Di al og Core Package to define a
set of transformprimtives that works as filter on half-dupl ex
nedi a streans. The extension defines transformprimtives,

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

Di al og Group Package "msnl -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 multiple nedia primtives.
The extension defines the <group> el ement that MAY be used as a
child elenent of <dialogstart>to enclose nmultiple nedia
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primtives, such that they can be executed concurrently. This
package does not change the franmework nmessage usage as defined
by the MSML Di al og Core Package.

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

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

<di al ogstart> and the <play> el enents.

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

Thi s package does not change the framework nessage usage as
defined by the MSM. Di al og Core Package.

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

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

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

Thi s package extends the MSML Di al og Core Package to define
primtives that allow a nmedia server to provide fax send or
receive service. The extension defines new prinitives

<f axsend> and <faxrcv>, to be used as a child el enent of

<di al ogstart>. This package does not change the franmework

nmessage usage as defined by the MSML Di al og Core Package.

Di al og Audit Core Package "nenl-audit™

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

Thi s package follows a sinple request/response transaction
allowing the application server to send CONTROL nmessages
contai ning MSML <audit> requests. The nedia server MJST reply
with a response nessage containing the result. The result is
contained within the <auditresult> elenent, returning the
queried state information.
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Thi s package does NOT use the REPORT nessage.
Di al og Audit Conference Package "msmi -audit-conf"

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

Di al og Audit Connection Package "nmsmni -audit-conn"

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

Dial og Audit Dial og Package "mnsnl - 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>
conmand and t he correspondi ng response MJST be returned by the
<auditresult> elenent. This package does not change the
framewor k message usage as defined by the MSM. Audit Core
Package

Dial 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>
conmand and the correspondi ng response MJST returned by the
<auditresult> elenent. This package does not change the
framewor k nmessage usage as defined by the MSM. Audit Core
Package

.2.3. Comon XM. Support

The XML schema described in [i11] MJST be supported by all Contro
Packages defined by MBML. 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 [i1l1l] 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 MJUST 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 nessage MJUST conformto the MSML schenm, as
included in this specification, for the MSM. package(s) used.

4. Language Structure
4.1. Package Schene

The primary mechani sm for extending MSML is the "package". A package
is an integrated set of one or nore XM. schemas that define
addi ti onal 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 MSM.
functionality MJST include references to the MSML base set of schemas
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 MSM. script will include references to all the schenas
defining the packages whose el enents and attributes it nakes use of.
A particular script MJST reference MSM. base and optionally extension
package(s). See the | ANA Considerations section.

Each package MJUST 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 element or attribute MUST prefix the
nanespace nhame on that elenent 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 MSML packages defined in this
docunent .
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o o o e eoiaooo. +
MSML Cor e
o m o e o e e +
/ \ \
Fomm e + Fomm e + Fomm - +
| Dialog | | Conf | | Audit |
| Core | | Core | | Core
S + S + R +
\ |
................................................ |
/ \ \ \ \ \
S R, S S SRR + ------ + ------ + ------ + - -- - - - + |
| Dial og| |Dialog | |Dialog|] |Dialog|l |Dialog| |Dalog |
| Base | |Transforn|i |Goup | | Speech| |Fax | | Fax |
R S e L L + | Detect| | Send/ |
+o----- + | Recei ve|
E + |
|
/ \ \ \
S + H----- S pp—— S pp—— +

| Audit| |Audit]| |Audit | |[Audit |
| Conf | |Conn | |Dialog| |Strean

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 Mndatory, for
Conf er enci ng)

Descri bes the audio and multi medi a basi c and advanced conferencing
package that MAY be i npl enented.

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

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

o MSML Di al og Base Package (Conditionally Mandatory, for D al ogs)
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o MSM. Di al og Group 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)

Describes 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 ti ng Conference, Conference Dial og, and Conference Strean)

o MSML Audit Connection Package (Conditionally Mandatory, for
Audi ti ng Connection, Connection Dialog, and Connection Strean)

o MSM. 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 MJUST 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
MJST al so define an XM. schema file (if applicable) that defines the
new package (which may 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 MJIST be assigned a
uni que name and version

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

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 nmarkup | anguages for speech generation

o |anguages for specifying a topol ogy schema

o new predefined topol ogy schemas

o new variables / segnment types (sets & | anguages)
o new control flow el enents

MBM. packages are assenbl ed together to forma specific MSML profile
that is shared between different inplenmentations. The base MSM.
dialog profiles that are defined in this docunment 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.

MBM. ext ensi on packages, which define primtives, MJST define the
following for each prinmitive 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
determned as a result of the primtive' s operation

The mechani smused to ensure that a nedia 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
allow a nedia server to describe its capabilities to other user
agents.

4.2. Profile Schene

Not all devices and applications using MSML will need to support the
entire MSM. scherma. For exanple, a nmedia processing device might
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 medi a processi ng device
or control agent supports.
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The package schene described earlier allows MSM. functionality to be
functionally grouped, relying on the MSM. core package. This schene
allows a portion of the conplete MSM. specification to be

i mpl enent ed, on a per-package basis, and also creates a framework 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 schene is required.

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

MSM. package profiles MJUST be published separately fromthe NMSM.
specification, in one or nore standards docunents (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 Fl ow

MSM. assumes a nodel where there is a single control context within a
nmedi a server for MSM. processing. That context nay have one or nany
SIP [nl1] dialogs associated with it. It is assumed that any SIP

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

aut hori zed, as appropriate, by mechani sns outside the scope of MSM.

A medi a server control context maintains information about the state
of all nedia objects and nedia streans within a nedia server. It
recei ves and processes all MSM. requests from authorized SIP dial ogs
and receives all events generated internally by media objects and
sends themon 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 nmedi a objects and streans.

An MSML request may sinmply specify a single action for a media server
to undertake. In this case, the docunent is very simlar to a sinmple
conmand request. Oten, though, it may be nore natural for a client
to request nultiple actions at one tine, or the client would |ike
several actions to be closely coordinated by the nedia server.
Multiple MSML el ements received in a single request MJUST be processed
sequentially in document order

Sal eem et al. I nf or mati onal [ Page 19]



RFC 5707 Medi a Server Markup Language February 2010

An exanple of the first scenario would be to create a conference and
join it 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. In the second case, the added

network | atency between separate requests coul d nean perceptible
audio loss to the participant.

Each MSML request is processed as a single transaction. A nedia
server MJST ensure that it has the necessary resources available to
carry out the conplete transacti on 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 MUIST be checked for well-fornmedness and vali dated
agai nst the schema prior to executing any elenments. This allows XM
[n2] errors to reported imMmediately and minimzes failures within a
transaction and the correspondi ng execution of only part of the
transacti on.

Each el enent is expected to execute imrediately. El ements such as
<di al ogstart>, which take an unpredictable amount of tinme, are
"forked" and executed in a separate thread (see MsM. Di al og
Packages). Once successfully forked, execution continues with the

el emrent follow ng the </dialogstart>  As such, MSM. does not provide
mechani sns t o sequence or coordinate other operations with dialog

el ement s.

Processing within a transaction MJST stop if any errors occur

El ements 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. Mbst

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 NMSM.
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 nanme. Additionally, if the transaction fails,
the reason for the failure MIUST be returned, as well as an indication
of how nmuch of the transaction was executed before the failure
occurred SHOULD be returned.
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6.

6.

Medi a Server Object Mde

Medi a servers are general -purpose platforns for executing real-tine
nmedi a processing tasks. These tasks range in conplexity fromsinple
ones such as serving announcenents, to conpl ex ones, such as speech
interfaces, centralized nmultimedia conferencing, and sophisticated
gam ng applications.

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

nj ects represent entities that source, sink, or nodify nedia
streans. A nedia streanms 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. bjects

A nmedi a object is an endpoint of one or nore nedia streans. It may
be a connection that term nates RTP sessions fromthe network or a
resource that transforns or manipul ates nmedia. MSM. 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, npst

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

The foll owi ng classes of nedia processing objects are defined. The
cl ass names are given in parentheses:

o network connection (conn)
o conference (conf)
o dialog (dialog)

Net wor k connection is an abstraction for the media processing
resources involved in termnating the RTP session(s) of a call. For
audi o services, a connection instance presents a full-duplex 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 nmedia resources and state information
required for a single logical mx of each nmedia type in the
conference (e.g., audio and video). MSM nodels nultiple m xes/views
of the sane nedia type as separate conferences. Each conference has
multiple inputs. Inputs may be divided into classes that allow an
application to request different nedia treatnment for different

partici pants. For exanple, the video streans for sone participants
may be assigned to fixed regions of the screen while those for other
partici pants 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 mx, |ess any
contri buted audio of the participant, and the video m x 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 ement.
The content of the <createconference> el enment specifies the
paraneters of the audi o and/or video m xes.

Di al ogs are a class of objects that represent automated participants.
They are simlar to network connections froma nmedia fl ow perspective
and may 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 inplements the dialog participant. Dialogs are instantiated
through the <dialogstart> el enent. Contents of the <dial ogstart>

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

| anguage.

Operators 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 media stream (Operators nmay be
unidirectional or bidirectional and have a nedi a type.

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

Bi di rectional operators have two nedia inputs and two nedia outputs.
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 my treat the nedia
differently in each direction. For exanple, an operator could be
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defined that changed the nedia sent to a connection based upon
recogni zed speech or dual-tone multi-frequency (DTMF) received from
the connection. Qperators are inplicitly instantiated when streans
are created or nodified using the elenments <join> and <nodi fystreanp,
respectively.

The rel ationshi ps between the different object classes (conf, conn
and di al og) are shown in the figure bel ow

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

| S RS + / \ |

<== RTP ==>| conn |<---->| oper |<---->( conf ) |
| | Ho--- - + / |
| ------ + |
|~ A |
| | | |
| | S RS + S RS + | |
I T Y Y R |
| +-->| di al og| | di al og| <---+ |
| | | | | |
| S R, + S R, + |
oo o e e e e eeee—eeao--- +

A single, full-duplex instance of each object class is shown together
with common 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 either connections or conferences may be interacting with nore
than one dialog. For exanple, one dialog my be recording a
conference while other dial ogs announce participants joining or

| eavi ng the conference.

6. 2. Identifiers

njects are referenced using identifiers that are conmposed of one or
nore ternms. Each term specifies an object class and names 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 nedia server may specify the

i nstance name 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 names are returned to the client as a
conplete object identifier in the response to the request that
created the object.

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

connecti ons.

hjects fromthese two classes, 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 example, identifiers for a conference and
connection could be "conf:abc" or "conn:1234" respectively. dients
that choose to assign instance nanmes to independent objects nust use
gl obal Iy uni que instance names. One way to create gl obally unique
nanes is to include the donmain name of the client as part of the
nane.

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 simlar to a two-participant call. D alogs depend upon
the existence of independent objects, and this is reflected in the
conposition of their identifiers. Operators nodify the nedia flow
bet ween ot her objects, such as application of gain between a
connection and a conference. As operators are nmerely nedia transform
primtives defined as properties of the media stream they are not
represented by identifiers and created inplicitly.

Identifiers for dialogs are conposed of a structured Iist of slash
('/’) separated terms. 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: recorder

Al'l objects except connections are created using MSML. Connecti ons
are created when nedia sessions get established through SIP. There
are several options clients and nmedia servers can use to establish a
shared i nstance nane for a connection and its nedia streans.

When nedi a servers support multiple nmedia types, the instance name
SHOULD be a call identifier that can be used to identify the
col l 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 same 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 gl obally 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
establ i shed between the client and the media server allow ng the use
of the nedia server local tag as a connection identifier. |If third
party call control is not used, a SIP event package MAY be used to
allow 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

common i nstance nanes
An identifier can reference multiple objects when a wildcard is used
as an instance nane. NMBM. reserves the instance nane conposed of a
single asterisk ('*") to mean all objects that have the sane
identifier root and class. Instance nanes contai ning 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 all owed where explicitly
i ndi cat ed bel ow.
The foll owing are exanples of valid w ldcards:

conf: abc/ di al og: *

conn: *
An exanple of illegal wldcard usage is:

conf: */di al og: 73849
Al t hough identifiers share a commobn syntax, MSM. el enments 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 |IVR di al ogs.
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7. NMBM. 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.

7.1. <msm >

<msem > is the root elenment. Wen received by a nmedia server, it
defines the set of operations that forma single MSM. request.
Operations are requested by the contents of the elenent. Each
operation MAY appear zero or nore tinmes as children of <nsm >.
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 <nsm > 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 newy created
objects. Al nmessages that a nedia server generates are correl ated
to an object identifier. Objects and identifiers are discussed in
section 6 (Media Server (Object Model).

Attributes:
version: "1.1" Mandatory
7.2. <send>
Events are used to affect the behavior of different objects within a
nmedi a server. The <send> elenent is used to send an event to the
specified recipient within the nmedia server.
Attributes:
event: the nanme of an event. Mandatory.
target: an object identifier. When 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 |ast
successfully executed MSM. el enent is returned in an error
response. Therefore, the value of all mark attributes within an
MSML docunent shoul d be uni que.

3. <result>

The <result> elenment is used to report the results of an MSM.
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 enent that included the mark
attri bute.

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

Three other child elements 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 nmedia server
client. Three types of events are defined by the MSM. Core Package:
"mem . dialog.exit", "msm .conf.nonedia", and "nsm .conf.asn". These
correspond to the term nati on of an executing dial og, a conference
bei ng automatically del eted when the | ast participant has left, and
the notification of the current set of active speakers for a
conference, respectively. Events nmay al so be generated by an
executing dialog. In this case, the event type is specified by the
di al og (see MSM. Di al og Core Package <send>).
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Attributes:

nanme: the type of event. |f the event is generated because of the
execution MSM. di al og <send>, the value MJST be the value of the
"event" attribute fromthe <send> elenment 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 value
MUST be "nom . di sconnect"”. [|If the event is generated because of
an error, the value nust be "monl.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, <nanme> and <val ue>, which contain the
nane and val ue respectively of each nanelist item associated with
the 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 nedia fromparticipants contributes to that mx. A mxer has
multiple inputs that are conbined in a nedia specific way to create a
single | ogical output.

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

<audi om x> defines the paraneters for m xi ng audi o nedi 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 enents are used within the <nodifyconference> el enent to change the
properties of a conference once it has been created, or within the
<destroyconference> el enent to renove individual nmixes fromthe

conf erence.

Conferences nmay be term nated by an MSM. client using the
<destroyconference> el enent to renove the entire conference or by
renoving the last m xer(s) associated with the conference.

Conf erences can al so be termnated automatically by a nedia server
based on criteria specified when the conference is created. Wen the
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conference is deleted, any renmining 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. Media Streans

oj ects have at | east one nedia input and out put for each type of
nedi a that they support. Each object class defines the nunber of

i nput and out put objects of that class support. Media streans are
created when objects are joined, either explicitly using <join> or
implicitly when dial ogs 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 may al so be
created. A nedia streamis created by connecting the output from one
object to the input of another object and vice versa (assuming a

bi di rectional 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 m xing is done by summ ng audio signals. Automatically m xing
audi o streanms has conmon and straightforward applications. For
exanple, the ability to bridge two streanms allows for the easy
creation of sinple three-way calls or to bridge private announcenents
with a (whispered) conference mx 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 m xers SHOULD subtract the audio of each
participant fromthe nmx so that they do not hear thensel ves.

A medi 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 automatically bridge the new stream
with the existing stream creating a nix of the two audio streans.
The maxi mum nunber of streans that nay be bridged in this nmanner is

i mpl ementation specific. It is RECOWENDED that a nedia server
support bridging at |east two streans. A nmedia server that cannot
bridge a new streamwith any existing streans MJST fail the operation
requesting the join.
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Unli ke audio mixing, there are nany different ways that two vi deo
streans may be conbined and presented. For exanple, they nmay be
presented side by side in separate panes, picture in picture, or in a
singl e pane that displays only a single streamat a time based on a
heuristic such as active speaker. Each of these options creates a
very different presentation and requires significantly different
medi 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 MJST fail requests to join a new video
streamto an object that only supports a single video i nput 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
capabl e in supporting multiple video streanms. Conference objects can
support multiple video streams and provide a way to specify the

m xi ng presentation for the video streans.

A medi a server MJST NOT establish any streans unl ess the nmedia 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 followi ng 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 nmultiple 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 nedia and that is already
receiving a streamof the requested type. The only type of
nedi a defined in this specification that MAY be autonmatically
bri dged is audio.

The directionality of nedia streanms associated with a connection is
nodel ed i ndependently from what SDP [n9] allows for the correspondi ng
RTP [i3] sessions. Media servers MIST respect the SDP in what they
actually transmt but MJST NOT allow the SDP to affect the
directionality when joining streans internal to the nmedia server.

Sal eem et al. I nf or mati onal [ Page 30]



RFC 5707 Medi a Server Markup Language February 2010

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 mx 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 m xer
descriptions are specified, the default behavior MJST be equival ent
to inclusion of a single <audiom x>.

Clients can request that a nmedia server automatically delete a
conference when a specified condition occurs by using the
"del et ewhen" attribute. A value of "nonedia" indicates that the
conference MUST be del eted when no participants remain in the
conference. Wen this occurs, an "nsm.conf.nonmedi a" event MJST be
notified to the MSML client. A value of "nocontrol" indicates that
the conference MIUST be deleted when the SIP [nl] dialog that carries
the <createconference> element is termnated. Wen this occurs, a
nedi a server MUST terminate all participant dialogs 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 MSML client.

Attri butes:

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

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

term when true, the nedia server MIST send a BYE request on al
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
MSML docunent shoul d be uni que.
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An exanpl e of creating an audio conference is shown below. This
conference allows at npbst 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"7?>
<msm version="1.1">
<cr eat econf erence nane="exanpl e" >
<audi om x>
<n-| oudest n="3"/>
<asn ri="10s"/>
</ audi om x>
</ cr eat econf er ence>
</ msnl >

8.3. 1. <reserve>

Conf erence resources nmay be reserved by including the <reserve>

el enent 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 shoul d be honored on a best-effort basis by a
nmedi a server.

Attributes:

requi red: bool ean that specifies whether <createconference> should
fail if the requested resources are not available. When 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 elements describe a resource that is to be
reserved. Descriptions are inplenentation dependent. Media servers
that support MSM. dial ogs may use the elenments 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.

Sal

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

<modi f yconf er ence>

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

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

<nodi fyconference> Simlar to an audio mxer, this my be used to
add a video m xer if none was previously allocated.

M xers are renoved by including a nixer description elenment within
<destroyconference/ >.

Features and presentation aspects are enabl ed/ added or nodified by

i ncluding the element(s) that define the feature or presentation
aspect within a mixer description. The conplete specification of the
el ement must be included just as it would be included when the
conference is created. The new definition conpletely repl aces any
previous definition that existed. Only things that are defined by

el ements included in the m xer descriptions are affected. Any

exi sting configuration aspects of a conference, which are not
specified within the <nodifyconference/> elenment, MJST nmaintain their
current state in the nedia server.
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8.

For exanple, if an MSM. client wanted to change the m ni num reporting
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"7?>
<msm version="1.1">
<nodi f yconf erence i d="conf: exanpl e">
<audi omi x>
<asn ri="4"/>
</ audi om x>
</ nodi f yconf er ence>
</nmsm >

This woul d al so enabl e active speaker notification if it had not
previ ously been enabled. The N-1oudest 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 shoul d change such that the
regions currently displaying participants get snaller and new
region(s) are created to support additional participants. A media
server MJST make all of the requested changes or none of the
request ed changes.

Addi ti onal exanpl es of nodifying conferences are presented in the
Conf er ence Exanpl es section.

Attributes:

id: the identifier for a conference. W I dcards MJST 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 document SHOULD be uni que.

<destroyconf erence>

Destroy conference is used to delete mxers or to delete the entire
conference and all state and shared resources. Wen a mixer is
renoved, all of the streams joined to that mixer are unjoined. Wen
a conference is destroyed, SIP dialogs for any remaining participants
MJUST be mai ntai ned or renmpved based on the value of the "ternf
attribute when the conference was created.
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8.

8.

When there is no el ement content, <destroyconference/> deletes the
entire conference. Individual mxers are removed by including a

m xer description elenent identifying the mix (or mxes) to be
renoved as content to <destroyconference/ >  <audiom x/> is used
renove audi o mi xers and <vi deol ayout/> is used renove video ni xers.
When one or nore mixer descriptions are specified, then nmedia server
MUST only delete the specified m xer and MJST NOT affect any ot her
exi sting mixers. Wen <audioni x/> or <videolayout/> is identified
for individual renmpoval, other feature aspects of the nmix MJST NOT be
included. |If specified, the nedia server MJST ignore any such

el ements. When the last mxer is renoved froma conference, a media
server MJST renove all conference state, |eaving or renpving any
remai ni ng SIP 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
MSML docunent SHOULD be uni que.

6. <audi om x>

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

Attributes:
id: an optional identifier for the audio m x

sampl erate: Integer value specifies the sanple rate (in Hz) for
the audio mxer. Optional, default value of 8000.

An exanpl e of the description for an audio mx is:

<audi om x id="m x1">
<asn ri="10s"/>
<n-| oudest n="3"/>
</ audi om x>

6.1. <n-loudest>
The <n-1oudest> el enent defines that participants contend to be

i ncluded in the conference m x based upon their audio energy. Wen
the elenment is not present, all participants are m xed.
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Attributes:

n: the number of participants that will be included in the audio
m x based upon having the greatest audio energy. Mandatory.

8.6. 2. <asn>

The <asn> el enent enables notification of active speakers. Active
speakers MUST be notified using the <event> elenment with an event
nane of "msm .conf.asn". The namelist of the event consists of the
set of active speakers. The name of each itemis the string
"speaker"” with a value of the connection identifier for the
connecti on.

Attributes:

ri: the mnimumreporting interval defines the m nimum duration of
time that nmust pass before changes to active speakers will be
reported. A value of zero disables active speaker notification

asth: specifies the active speaker threshold (in unit of dBnD).
Valid value range is O to -96. Optional, default is -96.

An exanpl e of an active speaker notification is:

<event nane="nsenl.conf.asn" id="conf:exanple">
<nanme>speaker </ nane>
<val ue>conn: hd93t g5hdf </ val ue>
<nanme>speaker </ nane>
<val ue>conn: w8cn59vei 7</ val ue>
<nane>speaker </ nane>
<val ue>conn: p78f nh6sek47f g</ val ue> </ event >

8.7. <videol ayout >

A video | ayout is specified using the <videolayout> elenent. It is
used as a container to hold elenents that describe all of the
properties of a video mix. The paraneters of the w ndow that

di spl ays the video mix are defined by the <root> element. Wen the
video mix in conmposed of multiple panes, the location and
characteristics of the panes are defined by one or nore <regi on>

el ements. A <region> elenent is not required when only a single
video streamis displayed at one time and none of the visua
attributes of regions are required.

Sone regions may be used to display a video stream based on a

selection criteria rather than having a video streamof a single
partici pant continuously presented in the region. One such an

Sal eem et al. I nf or mati onal [ Page 36]



RFC 5707 Medi a Server Markup Language February 2010

8.

8.

7.

7.

exanple is a distance learning | ecture where the instructor sees each
of the students periodically displayed in a region. Wen a region is
used to display one of a nunmber of streams, it is placed as a child
of a <selector> el ement.

Attributes:

type: specifies the |language used to define the layout. Layouts
defined using MSML MUST use the value "text/msnl -basic-layout".
This is the sane convention as defined for the |ayout package from
the WVBC SML 2.0 specification [i6]. The default when omtted is
"text/msnl - basic-l ayout".

id: an optional identifier for the video |ayout.

1. <root>

The <root> el enent describes the root window or virtual screen in

whi ch the conference video mx will be displayed. Sinple conferences
can di splay participant video directly within the root w ndow but
nore conpl ex conferences will use regions for this purpose. Areas of
the wi ndow which are not used to display video will show the root

wi ndow backgr ound.

Al'l video presentations require a root wi ndow. It MJST be present
when a video mx is created and it cannot be del eted; however, its
attributes MAY be changed using the <nodi fyconference> el ement.

Attri butes:

size: the size of the root wi ndow specified as one of the five
standard common internediate formats (e.g., CIF, QCF).

backgroundcol or: the color for the root w ndow background defi ned
using the values for the "background-color" property of the CSS2
speci fication [nl0].

backgroundi mage: the URI for an imge to be di splayed as the root
wi ndow background. Transparent portions of the inmage allow the
background col or to show t hrough.

2. <region>
<regi on> el ements define video panes that are used to display

partici pant video streans. Regions are rendered on top of the root
w ndow.
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The size of a region is specified relative to the size of the root
wi ndow using the "relativesize" attribute. Relative sizes are
expressed as fractions (e.g., 1/4, 1/3) that preserve the aspect
ratio of the original video streamwhile allowing for efficient
scal i ng i npl emrent ati ons.

Regi ons are |located on the root w ndow based on the val ue of the
position attributes "top" and "left". These attributes define the
position of the top left corner of the region as an offset fromthe
top left corner of the root window. Their values nay be expressed
either as a nunber of pixels or as a percent of the vertical or

hori zontal di nension of the root wi ndow. Percent values are appended
with a percent (%) character. Percent values of "33% and "67%
shoul d be interpreted as "1/3" and "2/3" to allow easy alignment of
regi ons whose size is expressed relative to the size of the root

wi ndow.

An exanple of a video layout with six regions is:

S - +---+
| | 2|
| 1 +---+
| | 3|
B e
| 61 5] 4|

s B =

<vi deol ayout type="text/msm -basic-Iayout">
<root size="CIF"'/>
<region id="1" left="0" top="0" relativesize="2/3"/>
<region id="2" left="67% top="0" relativesize="1/3"/>
<region id="3" left="67% top="33% relativesize="1/3">
<region id="4" left="67% top="67% relativesize="1/3"/>
<region id="5" left="33% top="67% relativesize="1/3"/>
<region id="6" left="0" top="67% relativesize="1/3"/>
</ vi deol ayout >

The area of the root wi ndow covered by a region is a function of the
region’s position and its size. Wen areas of different regions
overlap, they are layered in order of their "priority" attribute.
The region with the highest value for the "priority" attribute is

bel ow al |l other regions and will be hidden by overl apping regions.
The region with the | owest non-zero value for the "priority"
attribute is on top of all other regions and will not be hidden by

overl apping regions. The priority attribute may be assi gned val ues
between 0 and 1. A value of zero disables the region, freeing any
resources associated with the region, and unjoining any video stream
di spl ayed in the region
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Regi ons that do not specify a priority will be assigned a priority by
a nmedi a server when a conference is created. The first region within
the <vi deol ayout> el enent that does not specify a priority will be
assigned a priority of one, the second a priority of two, etc. 1In

this way, all regions that do not explicitly specify a priority wll
be underneath all regions that do specify a priority. As well,
within those regions that do not specify a priority, they will be

| ayered fromtop to bottom in the order they appear within the

<vi deol ayout > el enent .

For exanple, if a |ayout was specified as foll ows:

<vi deol ayout >
<root size="CIF"/>

<region id="a" ... priority=".3" .../>
<region id="b" ... />
<region id="c" ... priority=".2" ...>
<region id="d" ... />

</ vi deol ayout >
Then the regions would be layered, fromtop to bottom c,a,b,d.

Portions of regions that extend beyond the root w ndow will be
cropped. For exanple, a |ayout specified as:

<vi deol ayout >

<root size="CIF'/>

<region id="foo" |left="50% top="50% relativesize="2/3"/>
</ vi deol ayout >

woul d appear simlar to:

Fommm e +

| r oot |

| backgr ound

| +---- - +- -

| | |7/

| | foo |//

+---- - +---- - +//
[ /111111

Visual attributes are used to define aspects of the visual appearance
of individual regions. A border nay be defined together with a title
and/ or logo. Text and | ogos are displayed as i mages on top of the
region’s video, below all regions with a lower priority. The visua
attributes are "title", "titletextcolor", "titl ebackgroundcol or",
"bordercol or", "borderw dth", and "l ogo".
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Visual attributes can also be defined for individual streans (Video
Stream Properties). Wien visual attributes are specified as part of
both a region and a stream those associated with the stream MJST
take precedence. This allows streanms that are chosen for display
automatically (Stream Sel ection) to have proper text and | ogos

di spl ayed. The region visual attributes are displayed when no stream
is associated with the region

Two other attributes associated with a region, "blank" and "freeze"
define the state of the video displayed in the region. When the
bl ank or freeze attribute is assigned the value "true", then the
nmedi a server MJST display the region either as a blank region, or the
vi deo image frozen at the |ast received frane.
These attributes are specified for a region and not all owed for
streans because that appears to be the comon use case. Applying
themto streans would allow only that streamto be affected within a
sel ector while other streans continue to display nornmally. Except
for personal m xing scenarios, the sane effect can be achi eved by
having the participant nute their own transmi ssion to the nmedia
server.
Attributes: associated with each region

id: a nane that can be used to refer to the region

left: the position of the region fromthe left side of the root
wi ndow.

top: the position of the region fromthe top of the root w ndow.

rel ativesize: the size of the region expressed as a fraction of
the root w ndow si ze.

priority: a nunmber between 0 and 1 that is used to define the
precedence when rendering overlapping regions. A value of zero
di sabl es the region

title: text to be displayed as the title for the region
titletextcolor: the color of the text

titl ebackgroundcol or: the color of the text background

bordercol or: the col or of the regi on border

borderwi dth: the width of the regi on border
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| ogo: the URI of an inmage file to be displayed

freeze: a boolean value, with a default of "false", that defines
whet her the video i mage should be frozen at the currently
di spl ayed frame

bl ank: a bool ean value, with a default of "false", that defines
whet her the region should display black instead of the associ ated
vi deo stream

8.7.3. <selector>

It is often desired that one of several video streans be
automatically selected to be displayed. The <selector> elenent is
used to define the selection criteria and its associ ated paraneters.
The selection algorithmis specified by the "nethod" attribute.
Currently defined selection nethods allow for voice activated
switching and to iterate sequentially through the set of associated
vi deo streans.

The regions that will display the selected video stream are placed as
child elenments of the <selector> elenent. Including regions within a
<sel ector> el ement does not affect their layout with respect to

regi ons not subject to the selection. For sinple video conferences
that display the video directly in the root wi ndow, the <root>

el enent can be placed as a child of <selector>  Region el enents MJST
NOT be used in this case.

For exanple, below is a conmon video |ayout that allows the video
streamfromthe currently active speaker to be displayed in the |arge
region ("1") at the top left of the |ayout while the streans from
five other participants are displayed in regions |ocated at the

| ayout periphery.

Fommmm +-- -+
| | 2|
| 1 +-- -+
| | 3|
R L
| 61 51| 4]

e
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<vi deol ayout type="text/msnl -basic-|ayout">
<root size="CIF"'/>
<sel ector id="sw tch" nethod="vas">
<region id="1" left="0" top="0" relativesize="2/3"/>
</ sel ector>
<region id="2" left="67% top="0" relativesize="1/3"/>
<region id="3" left="67% top="33% relativesize="1/3">
<region id="4" left="67% top="67% relativesize="1/3"/>
<region id="5" left="33% top="67% relativesize="1/3"/>
<region id="6" left="0" top="67% relativesize="1/3"/>
</ vi deol ayout >

Al'l selector nethods nust be defined so that they work if only a
single region is a child of the selector. Selector methods that
support nmore than one child regi on MIST specify how the nethod works
across nultiple regions. Media server inplementations MAY support
only a single region for nethods that are defined to allow nultiple
regi ons.

The selector or region for a participant’s video is defined using the
"di splay" attribute of <stream> during a join operation. Specifying
a selector allows the streamto be displayed according to the
criteria defined by the selector nethod. Specifying a region
supports continuous presence display of participants. Sone streans
may be joined with both a selector and a region. |In this case, the
val ue of <bl ankothers> attribute defines whether the streans

associ ated with a continuous presence region should be bl anked when
the streamis selected for display in one of the sel ector regions.

Attributes: commpn to all sel ector nethods are:
id: a name that can be used to refer to the selector.
met hod: the nanme of the nethod used to select the video stream A
val ue of "vas" (see the follow ng section, Voice Activated
Swi t chi ng) MAY be specified.

status: specifies whether the selector is "active" or "disabled".

bl ankot hers: when "true", video streams that are al so displayed in

conti nuous presence regions will have the continuous presence
regi ons bl anked when the streamis displayed in a selection
region.
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8.7.3.1. Voice Activated Switching ("vas")

8.

Voi ce activated switching (VAS) is used to display the video stream
that correlates with the participant who is currently speaking. It
is specified using a sel ector method val ue of "vas".

If the video stream associated with the active speaker is not
currently displayed in a selection region, then it replaces the video
in the region that is displaying the video of the speaker that was

| east recently active. |If the video of the active speaker is
currently displayed in a selection region, then there is no change to
any region. Wwen VASis applied to a single region, this has the
effect that the current speaker is displayed in that region

Attributes:

si: switching interval is the mnimmperiod of tine that nust
el apse before allowing the video to switch to the active speaker

speakersees: defines whether the active speaker sees the "current”
speaker (thensel ves) or the "previous" speaker

<j oi n>

<join>is used to create one or nore streans between two i ndependent
objects. Streans may be audio or video and nay be bidirectional or
unidirectional. A bidirectional streamis inplicitly conposed of two
uni directional streans that can be mani pul ated i ndependently. The
streans to be established are specified by <stream> el enents (section
<streanp) as the content of <join>.

Wthout any content, <join> by default establishes a bidirectiona
audio stream \Wen only a stream of a single type has previously
been created between two objects, or when only a unidirectiona
stream exi sts, <join> can be used to add a stream of another nedia
type or nake the stream bidirectional by including the necessary
<streanmpr elenents. Bidirectional streans are nade unidirectional by
usi ng <unj oi n> (section <unjoin>) to renopve the unidirectional stream
for the direction that is no | onger required.

In addition to defining the nmedia type and direction of streans,
<streanpr elenents are also used to establish the properties of
streans, such as gain, voice masking, or tone clanping of audio
streams, or |abels and other visual characteristics of video streans.
Properties are often defined asymmetrically for a single direction of
a stream Creating a bidirectional streamrequires two <streanp
elements within the <join> one for each direction, if one direction
is to have different properties fromthe other direction
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If a nmedia server can provide services using both conpressed or
unconpressed nedia, the MSM. client may need to distinguish within
requests which format is to be used. Wen conpressed streans are
created, both objects nust use the sanme nmedia format or an error
response (450) is generated.

Attributes:

idl: an identifier of either a connection or conference.
W dcards MJST NOT be used. Mandatory. Any other object class
results in a 440 error

id2: an identifier of either a connection or conference.
W dcards MJST NOT be used. Mandatory. Any other object class
results in a 440 error

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 nmark attributes within an
MSML document SHOULD be uni que.

For exanple, consider a call center coaching scenario where a
supervisor can listen to the conversation between an agent and a
custonmer and provide hints to the agent, which are not heard by the
customer. One join establishes a stream between the agent and the
custonmer and another join establishes a stream between the agent and
the supervisor. A third join is used to establish a half-duplex
stream fromthe customer to the supervisor. The media server
automatically bridges the nmedia streans fromthe custoner and the
supervi sor for the agent, and fromthe customer and the agent for the
supervi sor.

Assumi ng the followi ng connections, each with a single audio stream
conn: supervi sor
conn: agent

conn: cust omer
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8.

9.

The following would create the nedia flows previously described:

<?xm version="1.0" encodi ng="UTF-8""?>

<nmsnl version="1.1">
<join idl="conn:supervisor" id2="conn: agent"/>
<join idl="conn:agent" id2="conn: custoner"/>
<join idl="conn:supervisor" id2="conn: customner">

<stream nedi a="audi 0" dir="to-id1"/>

</join>

</ msm >

The foll owi ng exanple shows joining a participant to a nultinedia
conference. |t assumes that the conference has a video
presentation region nanmed "topright". The "display" attribute is
explained in the section Video Stream Properties.

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm version="1.1">
<join idl="conn: hd83t5hf7g3" i d2="conf:exanple">
<st ream nedi a="audi 0"/ >
<stream nmedi a="vi deo" dir="fromidl" display="topright"/>
<stream nmedi a="vi deo" dir="to-idl"/>
</joi n>
</nmsm >

<modi fystreane

Medi a streams can have different properties such as the gain for an
audio streamor a visual |abel for a video stream These properties
are specified as the content of <streant el enments (section <streanp).
<nmodi fystreanr is used to change the properties of a stream by

i ncluding one or nore <streant el enents that are to have their
properties changed.

Stream properties MIST be set as specified by the el ement <streanr as
a child elenment of <nodifystrean> elenent. Any properties not

i ncluded in the <strean> el enent when nodi fying a stream MUST renai n
unchanged. Setting a property for only one direction of a

bi di rectional stream MJUST NOT affect the other direction. The
directionality of streanms can be changed by issuing an <unjoi n>
followed by a <join> Any streans that exist between the two objects
that are not included within <nodifystream» MJST NOT be affected.

Attributes:
idl: an identifier of either a conference or a connection. The

i nstance nanme MJST NOT contain a wildcard if "id2" contains a
wi | dcard. Mandatory.
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8.

id2: an identifier of either a conference or a connection. The
i nstance name MJUST NOT contain a wildcard if "idl" contains a
wi | dcard. 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 nmark attributes within an
MSML document is RECOMVENDED to be uni que.

10. <unjoi n>

Unjoin renoves one or nore nedia streanms between two objects. 1In the
absence of any content in the <streanr elenent, all nedia streans
bet ween t he objects MJST be renoved. |ndividual streanms nmay be

renoved by specifying themusing <streanr el enments, while the

unspeci fied streams MJST NOT be renpved. A bidirectional streamis
changed to a unidirectional streamby unjoining the direction that is
no | onger required, using the <unjoin> elenent. Operator elenents
MUST NOT be specified within <streanr el ements when streans are being
unj oi ned using the <unjoin> element. Any specified stream operators
MJUST be i gnored.

<unj oi n> and <join> nay be used together to nove a nedia stream such
as froma nmain conference to a sidebar conference.

Attributes:

idl: an identifier of either a conference or a connection. The
i nstance name MJST NOT contain a wildcard if "id2" contains a
wi | dcard. Mandatory.

id2: an identifier of either a conference or a connection. The
i nstance nanme MJUST NOT contain a wildcard if "idl" contains a
wi | dcard. 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
MSML docunent SHOULD be uni que.

The foll owi ng renoves a participant froma conference and plays a
| eave tone for the remmining participants in the conference.
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8.

8.

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<unj oi n i dl="conn:jd73ht 89sf489f" id2="conf:1"/>
<di al ogstart target="conf:1" type="application/mon +xm ">
<pl ay>
<audio uri="file://leave_tone.wav"/>
</ pl ay>
</ di al ogstart>
</nmem >

11. <monitor>

Monitor is a specialized unidirectional join that copies the nedia
that is destined for a connection object. One exanple of the use for
<nmonitor> may be quality nonitoring within a conference. The nedia
stream may be renpved using the <unjoin> el ement (see the section
<unj 0i n>).

Attributes:

idl: an identifier of the connection to be nonitored. Mandatory.
Any ot her object class results in a 440 error. W/ dcards MJST NOT
be used.

id2: an identifier of the object that is to receive the copy of
the nmedia destined to idl. id2 nay be a connection or a
conference. Mandatory. Any other object class results in a 440
error. W Ildcards MUST NOT be used.

conpressed: "true" or "false". Specifies whether the join should
occur before or after conpression. Wen "true", id2 nust be a
connection using the sane nedia format as idl or an error response
(450) is generated. Default is "false".

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 nmark attributes within an
MSML document SHOULD be uni que.

12. <streanp
I ndi vi dual streans are specified using the <streanmr elenent. They

MAY be included as a child elenment in any of the stream nanipul ation
el enents <join> <nodifystrean», or <unjoin>.
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The type of the streamis specified using a "nedia" attribute that
uses val ues corresponding to the top-level MM nedia types as
defined in RFC 2046 [i7]. This specification only addresses audio
and video nedia. Oher specifications may define procedures for
addi ti onal types.

A bidirectional streamis identified when no direction attribute
"dir" is present. A unidirectional streamis identified when a
direction attribute is present. The "dir" attribute MJST have a

val ue of "fromidl" or "to-idl" depending on the required direction.
These values are relative to the identifier attributes of the parent
el enent .

The conpressed attribute is used to distinguish the conpressed nature
of the stream when necessary. It is inplementation specific what is
used when the attribute is not present. Joining conpressed streans
acts much like an RTP [i3] relay.

The properties of the nedia streans are specified as the content of
<streanr el enents when the elenent is used as a child of <join> or
<nodi fystreanmr. Stream el enents MJST NOT have any content when they
are used as a child of <unjoin>to identify specific streams to
renove.

Sone properties are defined within MSM. as additional attributes or
child elenents of <strean» that are nedia type specific. Ones for
audi o streans and video streans are defined in the followi ng two sub-
sections. Operators, viewed as properties of the nmedia stream MAY
be specified as child elenments of the <streanr el ement.

Attributes:
medi a: "audi 0" or video". Mandatory
dir: "fromidl" or "to-idl".

conpressed: "true" or "false". Specifies whether the stream uses
conpressed nmedia. Default is inplenentation specific.

8.12.1. Audio Stream Properties

Audi o m xes can be specified to only m x the N-|loudest participants.
However, there may be some "preferred" participants that are al ways
able to contribute. Wen audio streans are joined to a conference
that uses N-1oudest audio mxing, preferred streans need to be

i dentifi ed.
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A preferred audio streamis identified using the "preferred"
attribute. The "preferred" attribute MAY be used for an audi o stream
that is input to a conference and MJUST NOT be used for other streans.

Additional attributes of the <streant el enent for audio streans are:
Attributes:

preferred: a bool ean value that defines whether the stream does
not contend for N-|loudest m xing. A value of "true" means that
the stream MUST al ways be m xed while a value of "fal se" neans
that the stream MAY contend for nixing into a conference when
N-|l oudest m xing is enabled. Default is "false"

There are two el enents that can be used to change the characteristics
of an audi o stream as defi ned bel ow.

8.12.1.1. <gain>

The <gai n> el enent may be used to adjust the volunme of an audi o nedia
stream It may be set to a specific gain anpbunt, to automatically
adjust the gain to a desired target level, or to nute the stream

Attributes:

id: an optional identifier that nay be referenced el sewhere for
sending events to the gain primtive

am: a specific gain to apply specified in dB or the string "nmute
i ndicating that the streamshould be nmuted. This attribute MJST
NOT be used if "agc" is present.

agc: bool ean indicating whether automatic gain control is to be
used. This attribute MJST NOT be used if "ant" is present.

tgtlvl: the desired target |evel for AGC specified in dBnD. This
attribute MIUST be specified if "agc" is set to "true". This
attribute MUST NOT be specified if "agc" is not present.
maxgai n: the maxi mum gain that AGC may apply. Maxgain is
specified in dB. This attribute MIUST be used if "agc" is present
and MUST NOT be used when "agc" is not present.

8.12.1.2. <clanp>

The <cl amp> element is used to filter tones and/or audi o-band dt nf
froma nmedia stream
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Attributes:
dtnf: bool ean indicati ng whet her DTMF tones shoul d be renoved.
tone: bool ean indicating whether other tones should be renoved.
8.12.2. Video Stream Properties

Vi deo ni xes define a presentation that nmay have multiple regions,
such as a quad-split. Each region displays the video fromone or
nore participants. Wien video streans are joined to such a
conference, the region that will display the video needs to be
specified as part of the join operation

The region that will display the video is specified using the
"display" attribute. The "display" attribute MJUST be used for a
video streamthat is input to a conference and MJUST NOT be used for
ot her streanms. The value of the attribute MJST identify a <regi on>
(see the section <region>) or a <selector> (see the section
<selector>) that is defined for the conference. A stream MJST NOT be
directly joined to a region that is defined within a selector.
Changi ng the value of the "display" attribute can be used to change
where in a video presentation |ayout a video streamis displayed.

Addi tional attributes of the <streanr el enent for video streans are:
Attributes:

di splay: the identifier of a video |ayout region or selector that
is to be used to display the video stream

override: specifies whether or not the given video streamis the
override source in the region defined by "display" attribute.
Valid values are "true" or "false". Optional, default value is
"false". Only a video streamthat is input to a conference can be
the override source. A particular region can have at nobst one
override source at a tine. The nost recently joined video stream
with this attribute set to "true" becomes the override source
When there’s an override source in place, its video is always

di spl ayed in the region, regardl ess of what video sel ection
algorithm (either a selector or continuous presence node) is
configured for that region. Once the override source is cleared,
the conference MJUST revert back to original video selection

al gorithm
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8.12.2.1. <visual >

Sone regi ons of video conferences may display different streans
automatically, such as when voice activated switching is used.
Connections MAY al so be joined directly without the use of video

m xing. |In these cases, the <visual> elenent my be used to define
vi sual display properties for a stream

The <visual > el ement MAY use any of the visual attributes defined for
regi ons (see the section <region>). This allows the visual aspects
of regions within a <selector>to be tailored to the sel ected video
stream or for streans that are directly joined to display a name or
| ogo.

9. MsM. Di al og Packages
9.1. Overview

MSML Di al og Packages define an XM. [n2] |anguage for conposing
conpl ex nmedi a objects froma vocabul ary of sinple nedia resource
objects called primtives. It is primarily a descriptive or

decl arative | anguage to descri be nedia processing objects. MM

di al ogs operate on a single or multiple streanms that are identified
by the MBML docunment outside the scope of the MBM. Di al og Package.

MBM. di al ogs are intended to be used in different environnents. As
such, the language itself does not define how an MSM. dialog is used.
Each environment in which an MSML dialog is used nust define how it
is used, the set of services provided, and the nechani smfor passing
i nformati on between the environnent and MSM. di al og. The specific
nechani sns used to realize the interface between MSM. dialog and its
envi ronnent are platformspecific.

MSML Di al og Packages provide two nodel s for access to nedia resources
and service creation building blocks. Both nodels MAY be used in
conjunction with each other in a conplenentary manner. The first
nodel (referred to as "Media Primtives and Conposites", part of the
mandat ory MSM. Di al og Base Package) contains nmedia primtives (such
as digit collection and announcenents) and conposite functions (such
as play and coll ect conbined as a single operation). The second
nodel (referred to as "Media G oups”, part of the optional MM

Di al og G oup Package) allows the ability to define conplex custom zed
i nteractions, via event passing nmechani sns, between nedia prinitives,
if required.
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MSM. Di al og Core Package

Defi nes core framework over which all MSM. Di al og Packages
oper at e.

MSM. Di al og Base Package
Media Primtives

<dtnf> or <collect>
DTMF digit collection

<pl ay>

Pl ayi ng of Announcenents
<dt nf gen>

CGeneration of DTMF digits
<t onegen>

Tone genration
<record>

Medi a recordi ng

Medi a Conposites
<col |l ect >
Supports play and col |l ect operation.
Conposite function with inclusion of play.
<record>
Supports play and record operation
Conposite function with inclusion of play.

MSML Di al og Group Package
<gr oup>
Al'l ows grouping of nedia primtives for paralle
execution, with an event exchange nmechani sm
between the nedia primtives to achieve
custom zed nedi a operations. Al the above nedia
primtive el enents are accepted within the

group.

The foll owi ng operati ons MJST be supported using el ements descri bed
above using either the MSM. Di al og Base Package or MSM. Di al og G oup
Package

Announcenent only
<pl ay>
Col l ection only
<dtnf> or <collect>

Recordi ng only
<record>
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Pl ay and Col | ect
<col | ect >
<pl ay/ >
</ col | ect >

Pl ay and Record
<r ecord>
<pl ay/ >
</record>

Addi ti onal MSM. Di al og Packages are:
o MSM. Di al og Transform Package
o MSML Di al og Speech Package
o MSML Fax Detection Package
o MSM. Fax Send/ Recei ve Package

MBML di al ogs MAY be used to sinply expose prinmitive nedia resource
objects but will be used nore often to describe dial og operations and
medi a transformati on objects that can be controlled via user

i nteraction.

MSM. di al ogs do not contain any conputation or flow contro
constructs. There are no results automatically generated when nedi a
operations complete. Results MJST be explicitly requested using a
<send> or <exit> elenent within the definition of the MSM di al og.

9.2. Primtives

Primitives performa single function on a nedia streamor nultiple
streans such as generating audi o/ video, recognizing speech or DTM

or adjusting the gain. They may be conposed so that primtives
execute concurrently. Primtives not conposed for concurrent
execution MJST sinply execute sequentially in the order they occur in
an MSML docunent. All concurrently executing primtives in the sane
MBML obj ect (defined in one MSML document) MAY interact with each

ot her through events (see MSML Dial og G oup Package).

Primtives are categorized into one of the follow ng descriptive
cat egori es.

0 Recognizers have a nedia input but no output. They allow
different things within a media streamto be recogni zed or
detected and for events to be generated based upon received
nedi a.
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o Transformers have one nedia input and output and may send and
recei ve events.

o Sources and sinks generate or consune nedia. They have either
a nedia input or a nmedia output but not both. They may receive
and generate events.

o Conposites conbine underlying printives to provide higher-
| evel user interaction, wthout the need for specific event-
based exchange between the primtives. The conposite el enents
provide a sinpler nechanismfor nore conmonly used services,
such as play and collect or play and record.

Primtives may define different nmedia processi ng behavi or (states)
based upon the events that they receive. Prinmitives that support

di fferent processing states nust define their default starting state
and shoul d support the "initial" attribute to allow that state to be
specified when the primtive is instantiated. Al primtives nust
support the "term nate" event class.

The following types of prinmtives are defined within this
speci fication:

Recogni zers Transforners Sour ce/ Si nk Conposites
dtnf/col | ect agc pl ay dtnf/col | ect
f axdet ect cl anmp record record
speech gain dt nf gen
vad gat e t onegen

rel ay f axsend
faxrcv

Primtives have shadow variables, simlar to those within VoicexXM
[n5], which are automatically assigned val ues when the primtives are
used. Upon initialization of an MSM. di al og context, all shadow

vari abl es have the string value "undefined". Each primtive has its
own instance of shadow variables that are global in scope to the
entire MSM. di al og context.

Nanmes SHOULD be assigned to individual primtives when nore than one
primtive of the same type is used within one MSML docunent. Shadow
variables are overwitten if the primtive has not been nanmed and is
instantiated a second tine.

Shadow vari abl es cannot be nodified under user control. They may be
returned fromthe MSM. di al og context using the <send> el ement.
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9.3. Events

Events provide the nmechanismfor prinmtives to interact with each
other and for an MSML context to interact with its externa
environnent. The external environment is defined by the way in which
an MSM. context has been invoked. This will often be through MSM.,
but ot her | anguages and protocols such as SIP may al so be used.

Every primtive and group conceptual ly inplenents their own event
gueue. Events sent to themget placed into their associated queue.
Events are renoved fromtheir queues and processed in order.
Primtives within a group conceptually have their own thread of
execution. Due to the asynchronous nature of servicing events from
nmul tipl e queues, it cannot be assuned that several events sent in
sequence to different queues will be processed in the order in which
they were sent. For exanple, if recognition of sonething led to
sendi ng events to both a <play> and a <record> in that order, it is
possi bl e that the <record> nmay process its event before the <play>.

Primtives each define the set of events that they support and the
behavi or associated with their handling of each event. This allows
many types of behaviors to be defined. For exanple, VCR type
controls can be constructed by defining primtives that support
events corresponding to each control. Media recognition/detection
can be used to cause those events to be generated.

Al ternatively, events can be originated el sewhere, such as froma
control agent, and sinply received by the primtive inplenmenting the

control. Examples of the use of events include adjusting vol une
(gain) and pause and resune of both announcenment playout and record
creation.

Primtives act on events based upon the |Iongest match of an event
nane. Event nanes are a period '.’ delimted sequence of tokens.
The first token, or the root of the name, can be considered an event
class. Matching allows a standard nmeaning to be defined and then
ext ended based upon what triggers an event’'s generation. For
exanple, a record prinmitive has different behavior dependi ng upon
whet her it conpl eted because a user stopped speaki ng or because it
was cancelled. The recording is retained in the first case but not
the second.

Longest match all ows new recogni zers to be created and used wit hout
changi ng how existing prinitives are defined. For exanple, a face
recognition capability could be created that generates a

term nate.frowni ng event when a user |ooks puzzled. Although no
primtive directly defines this event, it will still effect a generic
term nate action. Primtives that require specialized behavior based
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upon frowning nmay be extended to support this. As well, the event
can still be exported fromthe MSML context w thout requiring that
primtives receiving the event understand facial expressions.

9.4. MSM Dialog Usage with SIP

MBM. di al ogs MAY be used directly with SIP for dialog interactions

(e.g., IVRor fax). It can be initially invoked as part of the
"Pronpt and Col l ect" service described in "Basic Network Mdia
Services with SIP" [n7]. That defines service indicators for a snal

nunber of well-defined services using the user part of the SIP
Request-URI (R-URI).

The prompt and col | ect service uses "dial og" as the service
indicator. URlI paraneters further refine the specific |IVR request.
Thi s docunent defines an additional paraneter "msm-parani for the
di al og service indicator as foll ows:

di al og-paranmeters = ";" ( dialog-param|[ vxm -paraneters ]| )
| rmom - param

di al og- par am = "voi cexm =" di al og-url

nmom - par am = "mom =" nmom - url

There are no additional URI paraneters when MSM. is used as the
di al og | anguage.

MBML di al ogs define discrete IVR dial og commands. These commands MAY
be included directly in the body of the INVITE to the "dial og"
service indicator by using the "cid® [n8] URL schenme. This schene
identifies a nessage body part that in this case would contain the
MSM. di al og request. Note that a nultipart nessage body, containing
a single part, MJST be present even if the INVITE does not contain an
SDP offer. Subsequent MSM. dial og requests are sent in the body of
SIP I NFO nessages as are all messages froma nedi a server.

An exanple of SIP URI as described above is:

si p: di al og@redi aserver. exanpl e. net;\
nmom =ci d: 14864099865376@ppser ver . exanpl e. net

The body part that contained the MSML dial og referenced by the URL
woul d have a Content-1d header of:

Content-1d: <14864099865376@ppserver. exanpl e. net >
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The results of executing an <exit> or <disconnect>, or of executing a
<send> that has a "target" attribute value equal to "source", are
notified in SIP I NFO messages using the <event> el ement from MSM
Core package. No messages are sent if execution conpletes normally
wi t hout executing one of these el enents.

If there is an error during validation or execution, then a nedia
server MJST notify the error as described above and nust include the
nanelist items "nmom .error.status”" and "non . error.description". The
val ues for these itens are defined in section 11

A restricted subset of MSM. dial ogs can al so be used with the
"Announcenent"” service defined in [n7]. This service uses "annc" as
the service indicator and defines paraneters that describe an
announcemnent. The "play=" paranmeter identifies the URL of a pronpt
or a provi sioned announcenent sequence. The value of the "play="
paraneter can refer to an MSM. di al og body part using a "cid" URL as
descri bed above. That body part nust only contain the <play>
primtive.

Usi ng MSML di al ogs enhances the announcenent service by allow ng the
client to specify a sequence of audi o segnents rather than requiring
each sequence to be provisioned as well as support for video.

Mor eover, MSM. di al ogs define a standard set of variables in contrast
to [n7] which defines a paraneterization nmechani sm but does not
formally specify any semantics.

If a nmedia server does not understand the "cid" scheme or does not
understand MSM. di al ogs, it nust respond with the SIP response code
"488 - not acceptable here". |[|If the MSM. di al og body contains

el ements other than the <play> prinmtive, or there are errors during
validation, a nmedia server nust respond with a SIP response code "400
- bad request”. Finally, if there is a discrepancy between
parameters specified in the Request-UR and corresponding attri butes
defined in the MSML di al og body, the Request-URl paraneters nust be
silently ignored.

MBML. di al ogs MUST NOT change t he operation of the announcenent
service fromthat defined in [n7]. Wen the announcenent conpl etes,
a nedi a server issues a SIP BYE request. The | NFO net hod MJUST NOT
used wi th the announcenent service.

9.5. MSM. Dialog Structure and Modul arity
MBML is structured as a set of packages. Only the core and base
packages are required. The Dial og Core Package defines the franmework

for MSM. requests to a nmedia server, w thout specific functionality.
It consists of the "primtive" abstraction, an abstract elenent for
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control flow, the sequential execution nodel, and the <send> el enent.
That is, the MSM. Di al og Core Package allows for the execution of a
sequence of one or nore nedia processing primtives with the ability
to notify events to the invocation environnent.

Primtives are contained within the MSM. Di al og Base Package, which
defines the basic <play> <record> <dtnf>, <dtnfgen> <tonegen>, and
<col l ect> el ements. Another package, the MSM. Dial og Transform
Package, defines the sinple half-duplex filters. Myre advanced
primtives are defined in the speech and fax packages. The NMSML
speech package depends on the MSML Di al og Base Package as it extends
the capability of <play> by addi ng synthesized speech. Finally, the
group execution nodel, which is currently the only el enent that
changes the flow of control, is defined in a separate MSML Di al og
Group Package. All of these packages are optional with the exception
that MSML Di al og Core and MSML Di al og Base Packages MUST be

i mpl enented to provide the mninmal functionality.

9.6. MM Dial og Core Package

The MSML Di al og Core Package defines the structural framework and
abstractions for MSM. dialogs (via its schema). It also defines the
basic elenments that are not part of the core primtive or contro
abstractions. This package is dependent on the MSM. Core Package.
Events generated by MBM. di al ogs, such as pronpt conpletion, digits
col l ected, or dialog term nation, are communi cated by the nedia
server via the MSML Core Package (see MSML Core Package <event>).

MBML di al ogs are executed independently fromthe MSM. core context.
When an MSM. dialog is started, MSM. allocates the dialog contro
resources, and if successful, starts those resources executing. NMSM
core execution then continues without waiting for the MSM. dialog to
conplete. This forking of MBML dial og i nvocation fromthe MSM. core
context is done via the <dialogstart> elenment. Media streans are
created between the MSM. dial og target and other internal media
server resources as part of dialog execution. Streamcreation is
subject to the requirenents defined in the MSM. Core Package and
nmedi a streans as defined by the MSML Conference Core Package.

9.6.1. «<dialogstart>

The <di al ogstart> elenment is used to instantiate an MSM. nedi a di al og
on connections or conferences. The dialog is specified either inline
or by a URl [n6]. Inline dialogs MJST be conposed of any of the MSM.
Di al og Packages. MSM. di al ogs MAY be defined externally as Voi ceXM
[n5]. The MSM. dial og description MIUST NOT be inline if the src
attribute, containing a URI, is present.
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The originator of the MSM. dialog is notified using a

"msm . dial og.exit" event when the dialog conpletes. Any results
returned by the dialog when it exits are sent as a nanelist to the
event .

The "msml . dialog.exit" event is also used when dialogs fail due to
errors encountered fetching external docunents or errors that occur
within the dialog execution thread. In this case, a naneli st
containing the itens "dial og.exit.status" and

"dial og.exit.description" is returned with the event to informthe
client of the failure and the failure reason. The val ues of these
itens are defined within this package and the MSM. Core Package.
Information fromthe failed dialog may be returned as additiona
nanel i st itens.

Attri butes:

target: an identifier of a connection or a conference that wll
interact with the dialog. The identifier must not contain
wi | dcards. Mandatory.

src: the URL of the dialog description. MJST NOT be used if the
MBML di al og description is inline. Oherw se, an error (422) wll
result and MSM. docunent execution will stop.

type: a MME type that identifies the type of |anguage used to
descri be the dialog. application/nmom +xm and
application/vxm +xm are used to identify MSM. di al ogs and

Voi ceXM. [ n5] respectively. Mandatory.

nane: an instance nane for the dialog. |If the attribute is not
present, the nedia server will assign an identifier to the dial og.
If the attribute is present but the name is al ready associ ated
with the target, an error (431) will result and MSM. docunent
execution will stop. Any results that a dialog generates will be
correlated to its identifier.

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 docunent shoul d be uni que.

The foll owi ng sections show exanples of initiating an external NMSM
di al og, an inline enbedded MSML di al og, and an MSML-initi ated
Voi ceXM. di al og.

The foll owi ng exanple starts an MsSM. di al og on a connection
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn:abcdl1234"
type="application/ mom +xm "
nane="sanpl e"
src="http://server. exanpl e.com scri pts/foo. rom "/ >
</nmsm >

The foll owi ng exanple starts an inline enbedded MSM. dial og on a
connecti on.

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn:abcdl1234" nane="sanpl e">
<pl ay>
<audio uri="file://clipl. wav"/>
<audio uri="http://hostl/clip2.wav"/>
<tts uri="http://host2/text.ssm"/>
<var type="date" subtype="ndy" val ue="20030601"/>
</ pl ay>
<send target="source"
event =" done"
nanel i st ="pl ay. ant pl ay. end"/>
</ di al ogstart>
</nmsm >

The foll owi ng exanple starts a Voi ceXM. di al og on a connecti on

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm version="1.1">
<di al ogstart target="conn:abcdl1234"
type="application/vxm +xnm "
nane="sanpl e"
src="http://server. exanpl e.com scripts/foo.vxm"/>
</ msm >

If this dialog fails once its execution thread had begun, for
exanpl e, the fetch of the Voi ceXM. docunent failed, an exanple of the
event that would be returned woul d be:

<?xm version="1. 0" encodi ng="UTF-8""?>
<event nane="nsnl.dial og.exit"
i d="conn: abcd1234/ di al og: sanpl e">

<nane>di al 0og. exi t. st at us</ name>

<val ue>423</ val ue>

<nane>di al og. exi t. descri pti on</ nane>

<val ue>Ext ernal docunent fetch error</val ue>
</ event >
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9.6.2. <dial ogend>

Dialog end is used to terminate an MSM. di al og created through

<di al ogstart> before it conmpletes of its own accord. The operation
of <di al ogend> depends on the dial og | anguage bei ng used by the
executing context. Wen that context is VoiceXM, a

"connection. di sconnected"” event will be thrown to the Voi ceXM
application. Wen that context is MSM. dialog, a "terninate" event
will be sent to the MSM.L core context.

<di al ogend> al |l ows the executing dialog the opportunity to gracefully
conpl ete before generating a "nsm .dialog.exit" event. Dialog
results may be returned and will be contained as a nanelist to that
event .

Attributes:
id: the identifier of a dialog. Mndatory.

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. dialog elenent is returned in an error
response. Therefore, the value of all "mark" attributes within an
MSML docunent shoul d be uni que.

For exanple, if the dialog fromthe previous exanple was stil
executing, the following would termi nate the dial og and generate an
"memnl . di al og. exit" event.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">

<di al ogend i d="conn: abcd1234/ di al og: sanpl e"/ >
</mem >

9.6.3. <send>

The <send> el enent sends an event and optional nanelist to the
recipient identified by the target attribute. Event nanes are
defined by the recipient. In the case where the recipient is an MSM.
di al og group or primtive, the events are defined within this
docunent. Oher recipients MAY use nanes that are suitable for their
envi ronnent .

The "target" attribute specifies the recipient of the event.
Reci pi ents MAY be other MSML dialog prinitives or groups executing
within the object, the object itself, or the environnent that invoked
the MSML dialog. Sending events to nmedia primtives or groups is
supported by the MSM. Di al og Group Package. Any target that is
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unknown within the object is assuned to be destined to the externa
environnent. By convention, the string "source" SHOULD used to
address that environnent, but any target name distinct fromthe MSML
di al og nanespace MAY be used.

Attributes:
event: the name of an event. Mandatory.
target: the recipient of the event. The recipient MJST be a MSM.
dialog primtive, the currently executing group, or the MSML

dialog environment. A primtive is specified by a primtive type,
optionally appended by a period '." followed by the identifier of

a primtive. Ildentifiers are only needed when nore than one
primtive of the same type exists in the object. The executing
group is specified using the token "group”. The environment is
speci fied using the token "source", optionally appended by a
period '.’ followed by any environnent specific target.

Mandat ory.

narmelist: a list of zero or nore shadow vari abl es that are
included with the event.

9.6.4. <exit>
The <exit> el enent causes execution of the MSM. dialog to term nate.
Attributes:

nanelist: a list of one or nore shadow vari abl es that NAY
optionally be sent to the context that invoked the MSM. Di al og
obj ect.

9.6.5. <di sconnect >

The <disconnect> elenment is simlar to <exit> but has the additiona
semantics of indicating to the context that invoked the MSM. dial og
that it should disconnect froma nedia server, the nmedia stream
associated with the object. The nmethod of di sconnection depends upon
how the nedia streamwas initially established. If SIP was used, a
<di sconnect > woul d cause a nedi a server to issue a BYE request. The
request woul d be sent for the SIP dialog associated with nedia
sessi on on which the MSM. di al og was operating.
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Attributes:

nanelist: a list of one or nore shadow variabl es that MAY
optionally be sent to the context that invoked the MSM. di al og
obj ect .

9.7. W©MSM. Dial og Base Package

The MSML Di al og Base Package defines a required set of base
functionality for the media server. It supports individual nedia
primtives, such as playing an announcenent or collection digits, as
wel | as conposite operations such as play and collect. Wen this
package is used in conjunction with the MSML Di al og Group Package,
the event-based nmechanismis used to control primtives. This
package may al so be used in conjunction with the MSM. Speech Package
to extend the functionality of pronpts to include TTS and user i nput
collection to include ASR

In the follow ng sections, subsections of a primtive define child
el enents of that primtive and are not thensel ves considered
primitives. They do not receive events or popul ate shadow vari abl es.

9.7.1. <play>

Play is used to generate an audio or video stream It MJST play in
sequence the nmedia created by the child nedia el ements <audi 0>,

<vi deo>, <nedia> <tts> and <var>. Wen the play stops, either
because the term nate event is received or all nedia generation has
conpl eted, the <playexit> element, if present, is executed. At |east
one nedi a generation el enment nust be present.

Pl ay supports two states: generate and suspend. Media generation
occurs in the generate state and is suspended in the suspend state.
Once in the suspend state, media generation continues upon receiving
the generate event. The default initial state is generate.

Audi o MAY be generated in different |anguages by specifying the

xm :lang attribute for <play> and/or the child el ements of <play>.
The | anguage is inherited by the child elenments, but each child MAY
specify its own | anguage. Except for physical audio clips, it is an
error if a language is specified but the nedia server cannot render
the audio in the requested | anguage.

Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the play primtive.
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interval : specifies the delay between stopping one iteration and
begi nni ng another. The attribute has no effect if iterate is not
al so specified. Default is no interval.

iterate: specifies the nunber of times the media specified by the
child nmedia el enents should be played. Each iteration is a

conpl ete play of each of the child nedia elenments in docunent
order. Defaults to once "1’

initial: defines the initial state for the play element. Default
is "generate".

maxtine: defines the maximumallowed tine for the <play> to
conpl et e.

barge: defines whether or not audi o announcenents may be
interrupted by DTMF detection during play-out. The DTMF digit
bargi ng the announcenent is stored in the digit buffer. Valid
val ues for barge are "true" or "false", and the attribute is
mandatory. When barge is applied to a conference target, DTM-
digit detected fromany conference participant MJST termi nate the
announcenent .

cl eardb: defines whether or not the digit buffer is cleared, prior
to starting the announcenent. Valid values for cleardb are "true"
or "false", and the attribute is nmandatory.

of fset: defines an offset, measured in units of time, where the
<play> is to begin nmedia generation. Ofset is only valid when
all child nedia elenents are <audi 0>.

ski p: an anmount, expressed in tine, that will be used to skip
through the nmedi a when "forward" and "backward" events are
received. Default is 3 s (three seconds).

xm :lang: specifies the | anguage to use for content that can be
rendered in different |anguages.

Event s:

The foll owi ng describes input events to the media primtive
object. The MSM. Dial og Group Package all ows an event exchange
nmechani sm bet ween prinitives.

pause: causes the play to enter the suspend state.

resune: causes play to enter the generate state.
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forward: skips forward through the nmedia. Only has effect when
all child nedia elenments are <audi o>.

backward: ski ps backward through the media. Only has effect when
all child nedia elenents are <audi 0>.

restart: skips to the beginning of the nedia. Only has effect
when all child nmedia el enents are <audi 0>.

toggl e-state: causes the suspend / generate state to toggle.

term nate: termnates the play and assigns values to the shadow
vari abl es.

Shadow Vari abl es:

play.ant: identifies the length of time for which media was
generated before the play was stopped. This does not include tine
that may have el apsed while the play was in the suspend state.

pl ay. end: contains the event that caused the play to stop. Wen
the play stops because all nedia generation has conpleted, end is
assigned the val ue "play. conpl ete".

Note: Attributes barge and cleardb provide a sinplified mechanismfor
controlling play operations with inplicit DTMF without the use of
<group> and event exchange mechanism Wen using the <play> el enent
within the group framework and barge is specified, detection of barge
condition generates an inplicit termnate event to the play
primtive.

The foll owi ng sections describe the child el ements of <play>.
9.7.1.1. <audi o>

The <audi o> el enent identifies prerecorded audio to play. Local UR
references may resolve to a single physical audio clip, a |ogica
clip, or a provisioned sequence of clips (physical or logical). A
logical clip is one that can be rendered differently based on the

| anguage attribute. Logical clips are provisioned for each of the

| anguages that a nmedia server supports. Renpte URI references are
resol ved according to the capabilities of the renote server.

Attributes:

uri: identifies the location of the audio to be played. The file
and http schemes are supported. Mandatory.
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format: defines the encoding and file type of the audi o resource.
The format attribute is defined as a string type of form

"audi o/ <fil etype>; codecs=<codec>". The keyword 'audi o’ identifies
an audio content. The codecs field identifies the audio file's
codec to be used for decoding the audio content. [If fornat

attribute is not specified, the filetype MIUST be determ ned from
the URI and the codec infornmati on MUST be determ ned fromthe
nmedi a resource

audi osanpl erate: identifies audio sanple rate in kHz. |f not
specified, the sanple rate SHOULD be determ ned fromthe medi a
resource.

audi osanpl esi ze: identifies audio sanple size in bits. |f not
specified, the sanple size SHOULD be determ ned fromthe media
resource.

iterate: specifies the nunmber of tinmes the audio is to be played.
Defaults to once '’

xm :lang: specifies the |anguage to use when the URl identifies a
logical clip, either directly, or as part of a sequence.

9.7.1.2. <video>

The <vi deo> el enent identifies prerecorded nultinedia to play.
Contents identified by the URl attribute may contain audi o only,
video only, or both audio and video. The nedia server SHOULD attenpt
to play both audio and video fromthe identified URI, if both are
avail able in the content.

Attributes:

uri: identifies the location of the video or multimedia to be
pl ayed. The file and http schenes are supported. Mandatory.

format: defines the encoding and file type of the video or

mul ti media resource. The format attribute is defined as a string
type of form "video/<filetype>;, codecs=<codecx>, <codecy>". The
keyword 'video' identifies video-only media or nedia containing
audi o and video. The "codecs"” field identifies the audi o and/or
vi deo codecs to be used for decoding the file content, where the
order of the codec values is not significant. |In the event of
audi o and video content, using 'video keyword, the
codecs=<codecx>, <codecy> field MAY be used to identify the audio
codec and the video codec. |If not specified, the codec

i nformati on SHOULD be determined fromthe media file.
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audi osanpl erate: identifies audio sanple rate in kHz. |f not
specified, the sanple rate SHOULD be determined fromthe nedia
file.

audi osanpl esi ze: identifies audio sanple size in bits. [If not
specified, the sanple size SHOULD be determned fromthe nedi a
file.

codecconfig: identifies an optional special instruction string for
codec configuration. Default is to send no special configuration
string to the codec.

profile: identifies a video profile name specific to the codec.
If not specified, default video profile of the codec SHOULD be
sel ect ed.

level: identifies a video profile level to the codec. Default is
to send no profile infornmation to the codec and all ow the codec to
select an internal default.

i mgewi dth: identifies the width of video inage in pixels.
Default is to use image width information fromnedia file.

i magehei ght: identifies the height of video inmmge in pixels.
Default is to use inmage height information fromnmedia file.
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nmaxbitrate: identifies the bitrate of the video signal in kbps.
Default is to use nmaximumbitrate information fromthe nmedia file.

franerate: identifies the video frame rate in frames per second.
Default is to use frame rate information fromthe nedia file.

iterate: specifies the nunmber of tines the nedia content is to be
pl ayed. Defaults to once '1’

9.7.1.3. <nedia>

The <nedi a> el enent identifies nmultinedia content for play. Al
content of the <nedi a> el ement MJUST start to play concurrently. This
el ement nmay be used to generate a multinedia streamfromtwo

i ndependent medi a resources, one identifying audio and the other

i denti fying video.

The <nedi a> el enent MJST contain at | east one child element. Valid
child el ements of <nedi a> are <audi o> and <vi deo>, as descri bed
earlier. <nmedia> elenment MJUST contain at npbst one <audi o> el enent or
at nost one <vi deo> el enent.

9.7.1. 4. <var >

The <var> el ement specifies the generation of audio froma variable
using prerecorded audi o segnents. A variable represents a semantic
concept (such as date or nunber) and dynanically produces the
appropri ate speech

Prerecorded audio allows an application vendor or service provider to
choose the exact voice for their audio and therefore conpletely
control the "sound and feel" of the service provided to end users.

It provides very high audio quality and allows the variables to blend
seam essly into the surroundi ng audi o segnents.

Text to speech (TTS) using Speech Synthesis Markup Language (SSM.)
[n11l] may al so be used to render variables, but nmay not provide as
good quality, or allow as conplete control of the "sound and feel" or
user experience. TIS is nornmally used for reading text such as
emai |l s and for very |arge vocabul ari es such as stock names. TTS
results in a very clear difference between the variables and the
surroundi ng audi o segrments. (See MSM. Di al og Speech Package.)

Attributes:
type: specifies the type of variable. Mndatory. Variable type
must be one of "date", "digits", "duration", "month", "nopbney",
"nunber", "silence", "time", or "weekday".
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subtype: specifies an optional clarification of type. Specific
val ues depend upon the type.

val ue: text that should be rendered appropriate to the type and
subtype attributes. Mandatory.

xm :lang: specifies the | anguage to use when rendering the
vari abl e.

9.7.1.5. <playexit>
The <pl ayexit> el enent MJST be i nvoked when generation of all content
of the <play> has cone to conpletion. The contents of this el ement
MAY be used to send events.
Attributes:
none
9.7.2. <dtnfgen>
DTMF generator originates one or nore DIMF digits in sequence.

Attributes:

id: an optional identifier that nay be referenced el sewhere for
sending events to the dtnfgen primtive.

digits: a string of characters fromthe al phabet "0-9a-d#*" that
correspond to a sequence of DIMF tones. Mandatory.

| evel : used to define the power |evel for which the tones will be
generated. Expressed in dBnD in a range of 0 to -96 dBnD. Larger
negati ve val ues express | ower power |levels. Note that val ues

| ower than -55 dBmD will be rejected by nost receivers (TR
TSY-000181, ITU T Q24A). Default is -6 dBnD.

dur: the duration in mlliseconds for which each tone should be

generated. |Inplenentations may round the value if they only

support discrete durations. Default is 100 ms.

interval: the duration in mlliseconds of a silence interva

foll owi ng each generated tone. |nplenentations may round the

value if they only support discrete durations. Default is 100 ns.
Event s:

term nate: term nates DTMF generation and assigns values to the
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shadow vari abl es.
Shadow Vari abl es:

dt nf gen. end: contains the event that caused DTMF generation to
st op.

The foll owi ng sections describe the child el enents of <dtnfgen>.
9.7.2.1. <dtnfgenexit>
The <dtnfgenexit> el ement MJST be i nvoked when the DITMF generation
operation conpletes or is termnated as a result of receiving the
termi nate event. The <dtnfgenexit> el enent MAY be used to send
events when the DTMF generation has conpl et ed.
Attributes:
none
9.7.3. <tonegen>
Tone generator allows custom zed tone generation. A sequence of
varying tones with optional silence intervals can be conposed using
the <tonegen> elenent. Child elenents of <tonegen>, nanely <tone>
and <silence> specify a single tone or sequence of tones.

Attri butes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the tonegen prinmtive.

iterate: A nuneric value specifying the total numnber of
iterations. A value of 'forever’ represents infinite repetitions.
Optional. Default is 1

Event s:

term nate: termi nates tone generation and assigns values to the
shadow vari abl es.

Shadow Vari abl es:

tonegen. end: contains the event that caused tone generation to
st op.

The foll owi ng sections describe the child el enents of <tonegen>.
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9.7.3.1. <tone>

The <tone> el enent specifies a single tone with an optional silence
interval. The tone specification consists of two tone frequenci es,
their attenuation values, a duration of the tone, and the nunber of
times to repeat the tone

Attributes:
duration: tine duration or length of the individual tone,

specified in "ns" or "s" in increments of 10 ns. A value of O
represents an infinite duration. Mandatory.

iterate: specifies the nunber of times to execute the contents of
<tone> elenent. A value of 'forever’ represents infinite
repetitions. Optional. Default is 1

Event s:
none

Child El enents:
The child el ements of <tone> el enent specify a single tone and an
optional silence interval to be inserted at the end of tone
generation. A tone is defined by <tonel> and <tone2> el enents.
Each <tone> el ement MUST contain at |east one of <tonel> or
<tone2>, or MAY contain <tonel> and <tone2> exactly once
<t onel>

Attributes:

freq: specifies the frequency of the first tone in "Hz",
ranging fromO to 3999 Hz. Mandatory.

atten: specifies the attenuation | evel expressed in dBnD,
ranging fromO to -96 dBnD. Mandatory.

<t one2>
Attributes:

freq: specifies the frequency of the second tone in "Hz",
ranging fromO to 3999 Hz. Mandatory.

atten: specifies the attenuation | evel expressed in dBnD,
ranging fromO to -96 dBnD. Mandatory.
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<silence> - Refer to the silence el ement definition bel ow
9.7.3.2. <silence>

The <silence> el enent inserts a silence interval as optional content
of <tonegen> or <tone> el enents.

Attributes:

duration: specifies the anbunt of silence interval in "ns

in increments of 10ms. Mandatory.
Event s:
none
9.7.3.3. <tonegenexit>

The <tonegenexit> el emrent MJST be invoked when the tone generation
operation conpletes or is termnated as a result of receiving the
term nate event. The <tonegenexit> el enent MAY be used to send
events when the tone generation has conpl et ed.

Attributes:
none
9.7. 4. <record>

Record creates a recording. Simlar to play, <record> supports two
states: create and suspend. Received nedi a becones part of the
recordi ng when <record> is in the create state and is discarded when
it is in the suspend state.

Recordi ng MUST be term nated when a term nate event is received or
when a nospeech event is received and no audi o has yet been recorded.
<record> differentiates different types of terninate events.

An optional <play> el ement MAY be specified as a child el ement of
<record>. This mechani sm provides a conmpl ete play-record operation,
where the pronpts specified within the <play> elenent are played in
advance of start of recording.

Note: Attributes prespeech, postspeech, and ternkey provide a
sinmplified nmechanismfor controlling record operations using inplicit
DTMF and VAD, wi thout the use of <group> and event exchange
mechani sm
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Attributes:

id: an optional identifier that nay be referenced el sewhere for
sendi ng events to the record primtive.

append: a bool ean that defines whether the recording is allowed to
be appended to an existing file if dest already exists. Default
is "false". The attribute is ignored if the schene is http.

dest: the destination for the recording, which will contain either
audio only, video only, or both audio and vi deo depending on the
streamn(s) being recorded. Recording MAY be either local or
external based upon the attribute value. File and http schenes
are support ed.

audi odest: the destination for the audio-only recording.

Recordi ng MAY be either | ocal or external based upon the attribute
val ue. Al conbinations of dest, audiodest, and vi deodest are
valid. File and http schenes are support ed.

vi deodest: the destination for the video-only recording.

Recordi ng MAY be either | ocal or external based upon the attribute
value. Al conbinations of dest, audi odest, and vi deodest are
valid. File and http schenes are support ed.

format: defines the encoding and file type of the recording. The
format attribute is defined as a string type of form

"audi o| vi deo/fil etype; codecs=x,y". The keyword 'audi o’ identifies
an audio only recording, while the keyword ’video’ identifies

vi deo-only recording or an audi o plus video recording. The codecs
field identifies the audio and/or video codecs to be used for the
recordi ng, where the order of the codec values is not significant.
In the event of audio and video recording, using 'video keyword,
the codecs=x,y field MAY be used to identify the audi o codec and
the video codec. WMandatory.

codecconfig: identifies an optional special instruction string for
codec configuration. Default is to send no special configuration
string to the codec.

audi osanpl erate: identifies audio sanple rate in kHz. |If not
specified, the sanple rate SHOULD be determined fromthe nedia
source.

audi osanpl esi ze: identifies audio sanple size in bits. |f not
specified, the sanple size SHOULD be determ ned fromthe medi a
source.
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profile: identifies a video profile name specific to the codec.
If not specified, default video profile of the codec SHOULD be
selected for the recording.

level: identifies a video profile level to the codec. Default is
to send no profile infornmation to the codec and allow the codec to
select an internal default.

i mgewi dth: identifies the width of video inage in pixels.
Default is to use image width information fromthe medi a source.

i magehei ght: identifies the height of video inmmge in pixels.
Default is to use inmage height information fromthe nedia source.

maxbitrate: identifies the bitrate of the video signal in kbps.
Default is to use maxinmnumbitrate information fromthe nedi a
sour ce.

franerate: identifies the video franme rate in franes per second.
Default is to use frane rate infornmation fromthe nedi a source.

initial: defines the initial state for the record el enent.
Default is "create", which starts the recording as soon as the
<record> element is executed. The "initial" attribute is
applicabl e only when <record> is used within the <group>
structure.

maxtinme: defines the maxi mumlength of the recording in units of
time. Mandatory.

prespeech: defines a tiner value, in seconds, for detection of
absence of audio energy at the start of the record operation. |If
no audi o energy is detection for the ambunt of tine specified by
prespeech, the recording is termnated. Default is 0O s, which
does not activate the prespeech timer.

post speech: defines a timer value, in seconds, for detection of
absence of audio energy while the recoding is in progress. During
an in progress recording, if absence of audio energy is detected
as specified by the postspeech tiner, the recording is term nated.
Default is O s, which disables the ability to term nate a
recordi ng due to postspeech silence.

ternkey: defines a single DIMF key that, when detected, term nates
the recording. Absence of this attribute prevents the recording
frombeing term nated due to detection of DIMF digits. Wen
ternkey is specified, the detected DITM-F digit term nates the
recording and the DIMF digit is not entered in the digit buffer.
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Event s:

The foll owi ng describes input events to the media primtive
object. The MSM. Dial og Group Package all ows an event exchange
mechani sm bet ween prinmitives.

pause: causes the record to enter the suspend state. Received
nmedi a i s discarded.

resume: causes the record to resune if it was suspended. It has
no effect otherw se.

toggl e-state: causes the suspend / create state to toggle.

term nate: term nates the recording and assigns values to the
shadow vari abl es.

term nate. cancelled: ternminates the recording and assi gns val ues
to the shadow variables. |If the dest attribute used the file
schene, the local recording is deleted. Applications are
responsi ble for renoving external files created using the http
schene.

term nate.finalsilence: term nates the recording and assigns
val ues to the shadow variables. |If the dest attribute used the
file scheme, the final silence is renmoved fromthe recording.

nospeech: terminates the recording and assigns values to the
shadow variables if it is received and no recordi ng has yet been
created. The "nospeech" event is ignored if audi o has already
been recorded.

Shadow Vari abl es:

record.l en: the actual |ength of the recording neasured in units
of time. This does not include tinme that nmay have el apsed while
the record was in the suspend state.

record.end: contains the event that caused the record to
termnate. Wen the record term nates because maxtine is
exceeded, end is assigned the value "record. conpl ete. maxl engt h".

record.recordid: contains the value of the "dest" attribute, if
supplied, otherw se contains a nedia server assigned record
i dentifier.

Record term nation due to prespeech silence results in assigned
val ue of "record.fail ed. prespeech"
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Record term nation due to postspeech silence results in assigned
val ue of "record. conpl ete. post speech"

Record term nation due to DTMF detection results in assigned val ue
of "record.conpl ete.ternkey”

The foll owi ng sections describe the child el enents of <record>.
9.7.4.1. <play>

The optional <play> elenment as a child elenment of <record> allows a
pronpt to be played prior to start of recording. The record
operation starts at the end of the play sequence or if the play is
barged by DTMF, assuming that barge=true is specified for <play>.
For a conplete description, refer to <play> el enent.

9.7.4.2. <tonegen>

The optional <tonegen> elenment as a child elenent of <record> all ows

a tone or sequence of tones to be played prior to start of recording.
The record operation starts at the end of the tone generation. For a
conpl ete description, refer to <tonegen> el ement.

9.7.4.3. <recordexit>

The <recordexit> el ement MJUST be invoked when the record operation
conpl etes or when the recording is term nated as a result of
receiving the termnate event. The <recordexit> el enent MAY be used
to send events when the recordi ng has conpl et ed.

Attributes:
none
9.7.5. <dtnf> or <collect>

DTMF input fulfills several roles within MSM. dialogs. It is used to
trigger events that will affect the media processing operation of
other primtives. It is also used to collect DIM-F digits froma
nmedi a streamthat are to be reported back to the user of MSM di al og.
O'ten DITMF detection is used for both purposes. Barge is the npst
conmon exanpl e, where a pronpt is stopped based upon DTM- input but
nore digits may renain to be collected.

DTMF detection supports multiple simultaneous recognition patterns.

Different patterns can be used to trigger sending different events in
order to inplenment DIMF controls. Alternatively, one pattern may be
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used to represent a collection and another pattern, a substring of
the first, used as a barge indication

An optional <play> element MAY be specified as a child el enent of
<dtnf> or <collect>  This mechani sm provides a conplete play-coll ect
operation, where the pronpt(s) specified within the <play> el enent
are played in advance of DIMF digit collection

Note that all patterns share the sanme digit collection buffer, inter-
digit timng, a single <nomatch> element, and a single <noinput>
element. As such, multiple patterns may not be suitable to support
si mul taneous collections for different purposes. Wen this is

requi red, separate <dtnf> el enents should be used i nstead.

<dtnf> termnates if any of the <pattern>, <noinput>, or <nomatch>
el ements are mat ched the nmaxi mum nunber of times that they are

all owed. The nunber of times they may match may be specified as an
attribute of <dtnf> or of the individual child el enents.

El ement identifier <dtnf> is equivalent to <collect>  However,
<collect>is the preferred name. MM clients SHOULD use <coll ect >,
whil e MSML servers SHOULD support bot h.

Attributes:

id: an optional identifier that nay be referenced el sewhere for
sending events to this primtive.

cl eardb: a bool ean indication of whether the buffer for digit
col l ection should be cleared of any collected digits when the

element is instantiated. |If set to false, any digits currently in
the buffer MJUST be i medi ately conpared agai nst the pattern
el ement s.

fdt: defines the first-digit timer value. The first-digit tiner
is started when DTM- detection is initially invoked. If no DTMF
digits are detected during this initial interval, the <noinput>

el enent MUST be invoked. Optional, default is O s (wait forever
for the first digit).

idt: defines the inter-digit tiner to be used when digits are
being collected. Wen specified, the tinmer is started when the
first digit is detected and restarted on each subsequent digit.
Timer expiration is applied to all patterns. After that, if any
patterns remain active and a nomatch el enent is specified, the
nomatch i s executed and DTMF i nput MJST termnate. The idt
attribute should only be used when digit collection is being
performed. Optional, default is 4 s.
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edt: defines the extra-digit tinmer value. Specifies the |ength of
time the nedia server MUST wait after a match to detect a
termination key, if one is specified by the <pattern> el enent.
Optional, default is 4 s.

starttinmer: bool ean value that defines whether the first digit
timer (fdt) is started initially. Wen set to false, the
starttimer event nust be received for it to start. Default is
"fal se".

iterate: specifies the nunber of times the <pattern>, <noinput>,
and <nonatch> el enents may be executed unl ess those el enents
specify differently. The value "forever" MAY be used to indicate
that these nay be executed any nunber of tinmes. Default is once
1.

| dd: defines the mininmumduration for a digit to be held in order
for it to be detected as a long DTIM- digit. A long DIMF digit
event MJUST be treated as a single DTMF event, and MJST contain an
extra character 'L’ at the end to be distinguished fromthe other
regul ar digit events. For exanple, "#L" and "#" are different
DTMF events. Optional, default of 0 s. A value of 0 s disables
long DTMF digit detection and reporting. Attribute value is an
integer with a valid range from 100 ns to 100 s (units MJST be
suppl i ed).

Event s:
The foll owi ng describes input events to the media primtive
object. The MSM. Dial og Group Package all ows an event exchange
nmechani sm bet ween prinitives.

starttimer: starts the first digit tinmer (fdt) if it has not
al ready been started. Has no effect otherw se.

term nate: term nates the DIMF i nput and assigns values to the
shadow vari abl es.

Shadow Vari abl es:

dtnf.digits: the string of DIM- digits that have been received
(the contents of the digit buffer).

ditnf.len: the nunmber of digits in the digit buffer.

dtnf.last: the last digit in the digit buffer.
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dtnf.end: contains the event that caused the <dtnf> to term nate
or is assigned one of "dtnf.nmatch", "dtnf.noinput", or

"dt nf. nomat ch" dependi ng upon whi ch of the correspondi ng el ements
reached its maxi mum

The foll owing sections describe the child el enents of <dtnf> or
<col | ect >.

9.7.5.1. <play>

The optional <play> element as a child elenment of <dtnf> or <collect>
allows a pronpt to be played prior to DIM- digit collection. DITM
digit collection starts at the end of the play sequence or if the
play is barged by DTMF, assuming that barge=true is specified for
<play>. For a conplete description, refer to <play> el enent.

9.7.5.2. <pattern>

The <pattern> el enent describes one or nore DTM- digits that are to
be recogni zed. Wen the pattern is matched, the child el ements MJST
be execut ed.

Attributes:
digits: the digit pattern that should be natched. Mandatory.

format: an enumerated val ue that defines the format used to
express the digit pattern. The format may be "ngcp" or "negaco"
for patterns expressed as a digit map fromthose specifications,
or as one of the sinple built-in formats defined within this
specification. Currently, a single built-in fornat "nom +digits"
is defined that allows a match based on either one or nore
specific digits, or based upon a specific |length specification
with an optional return key. "nom +digits" is the default.

iterate: specifies the nunber of times the <pattern> may be

mat ched. The value "forever" may be used to indicate that

<pattern> may be matched any nunber of tines. This value

overrides any specified in <dtnf>  Default is once '1’
9.7.5.3. <detect>

The contents of the <detect> el enent MJST be executed whenever any
DTMF is first detected. It MJST be nmatched at npbst once

Attri butes:

none
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9.7.5.4. <noi nput>

The <noi nput > el ement is used when DTMF is being collected. Children
of the <noi nput> el enent MUST be executed when DTMF has not been
detected and the first digit tinmeout occurs.

Attributes:

iterate: specifies the nunber of times the <noi nput> may be
triggered. The value "forever" nmay be used to indicate that
<noi nput > may be triggered any nunber of tinmes. This value
overrides any specified in <dtnf>  Default is once '1’

9.7.5.5. <nomat ch>

The <nomat ch> el enent is used when DIMF is being collected. Children
of the <nomatch> el enent MUST be executed when it is determ ned that
none of the individual patterns can be natched.

Attributes:

iterate: specifies the nunber of times the <nomatch> may be
triggered. The value "forever"” may be used to indicate that
<nomat ch> may be triggered any nunber of tinmes. This value
overrides any specified in <dtnf>. Default is once '1’

9.7.5.6. <dtnfexit>
The <dtnfexit> el ement MJST be invoked when the dtnf input conpletes
because one of <pattern>, <noinput>, or <nomatch> occurred its
maxi mum nunber of tines.
Attributes:

None

9.7.6. <non >
The root el enment <noml > MJUST be used when the docunent is a stand-
al one MSM_ di al og, where the invoking application nmedia type
i ndi cates ’application/nom +xm’. Additionally, for backwards
conpatibility, the <nom > el enent MJST be used within <dial ogstart>,
whi ch contains an inline enbedded MSM. di al og.

Valid contents of <nonl> are all elenents described within this MSM
Di al og Base Package.
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Attributes:
version: "1.0" Mandatory.

id: an identifier unique to this object. Events returned from
MSM. dialog (the "target” attribute of a <send> is equal to
"source") will be correlated with this identifier. Mandatory.

Event s:

term nate: term nates the MOWL context. A terminate event gets
sent to the currently executing <group> or primtive.

9.8. MM Dial og G oup Package

The group package defines a single control flow construct that

speci fies concurrent execution. Primtives are conposed for
concurrent execution by placing themw thin a <group> el enent.

Groups define how nmedia fl ows between nultiple concurrently executing
primitives. They have one or nore inputs and one or nmore outputs. A
<group> represents the declaration of a conplex media processing
operation. The event interaction between primtives (see the

foll owi ng subsection) is defined within the context of one or nore
groups. However groups thensel ves do not scope events, they sinmply
define that printives are concurrently executing and a primtive
nmust be executing in order to receive an event.

Placing primtives within a group structure is an optional feature of
this specification. It allows for conplex services to created using
the event exchange nmechani sm between the primtives. For sinpler
services, such as play/collect or play/record, the use of group
nmechani smis not necessary. MSM. Dial og Goup Package is dependent
on the MSML Di al og Base Package.

Groups may al so be used to describe nedia objects that transforma
nedi a streamwhile optionally allow ng application or user control of
the transformation. For exanple, a gain control could be defined
that responds to user speech or DTMF input. 1In this case, a
recognition primtive would send events to a gain control primtive.

G oups have one attribute that defines the nedia flow wi thin them
They al so have a di nension that defines how many nedi a i nputs and
out puts they have. Currently, dinensions of 1 and 2 are supported
based upon the group topology. These correspond to a group with one
i nput and one output and a group with two inputs and two outputs.
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Media flowto and fromthe primtives within the group is based upon
a topology attribute of the <group> elenment. The topology attribute
defines a topol ogy schenma and inplies the group dinmension.

There are several comon ways in which primtives are often connected
together. A schemm provides a convenient tenplate that can be
applied to multiple primtives without having to define all of the

i ndi vidual mnedia relationships. The following two schenmas are
initially defined for one-di nensional groups:

o parallel: specifies that nedia sent to the group is sent to every
primtive that has an input. The group bridges the output from
every primtive that has an output into a single conmopn group
out put .

o serial: specifies that the first primtive listed in the group
receives the nedia sent to the group. |Its output is to be
connected to the input of the next primtive defined within the
group and so on until the last primtive within the group becones
the group output.

Groups with these topol ogies are shown in the two di agrans bel ow.
The group on the left has a parallel topology and that on the right
has a serial topol ogy.

[-> Pl --\
/ \
Gin) +--->P2 ----> G out) Ein) -->P1 -->P2 --> P3 --> Hout)
\ /
\-> P3 --/

More conplex nedia flows MAY be created by nesting groups of seria
and parallel topologies within each other. For exanple, the diagram
bel ow has a group with a serial topology nested within a star

t opol ogy.

Gs(in) +-> G(in) --> P2 --> P3 --> (out) -+> Gs(out)

Thi s combi nation could be used to create record operati on where DTM
was to be clanped fromthe recording itself, but a DTM- key press is
still used to stop the recording. 1In this case, Pl would be a DTM
recogni zer, P2 would be a clanp prinmitive, and P3 a recorder as shown
by the followi ng exanple. This exanple omts child elenments and
attributes not concerned with the core concept. The follow ng
section discusses sending events, and the details of each of the
primtives are found in section 4.
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<group topol ogy="parallel">
<dtnf/>
<group topol ogy="serial ">
<cl amp/ >
<record/ >
</ group>
</ group>

A single schemn, "fullduplex", is defined for a two-dinmensiona

group. A full-dupl ex two-di nensional group has exactly two i medi ate
children. Those children may be prinmtives or other one-di nensiona
groups. A "fullduplex" group nust only be used as the top-nbst group
and nust not be nested. Each primtive (P1) and group (&) becones
hal f of the full-duplex group as shown in the diagram bel ow.

GA(inl) +-> Q& --> GB(outl)
G A(out2) <-- Pl <-+ GB(in2)

Ful | -dupl ex groups are symetrical when both hal ves are the sane.
They are asymmretrical when they differ. Asymetric groups need to
have a name associated with each side. The left side is defined as
the input of the first child of the full-duplex group combined with
the output of the second child. The right side is reverse. These
sides were | abeled A and B respectively in the preceding diagram

An exanple of a full-duplex group is the user operated gain contro
mentioned at the beginning of this subsection. The gain should
operate on the audio that a user hears, but the gain is controlled by
recogni zi ng things such as DTMF or spoken commands in nedia that the
user originates. The follow ng shows the XML tag grouping that woul d
acconplish this and corresponds to the nmedia flow shown in the

di agram above. If the user’s audio is not required for anything

ot her than control of the gain, then the <relay> is not required and
the internal group could be omtted. A conplete XM description for
this is included in the exanpl es section

<group topol ogy="ful | dupl ex" >
<group topol ogy="parallel">
<dtnf/>
<rel ay/ >
</ group>
<gai n/ >
</ group>

Primtives within a group MJST begin concurrently but MAY finish

asynchronously based upon events that they receive or their task
conpletes. A group MJUST ternminate when all of the prinmtives within
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it have conpleted. |f the group contains a <groupexit> elenment, then
the contents of that el enent MUST be executed as part of group
term nation.

A group itself MAY receive a term nate event requesting termnation
A terminate event sent to the group causes a term nate event to be
sent to each of its currently active primtives. The <groupexit>
el enent is not executed until all prinmtives have processed their
respective terminate events.

9.8.1. <group>

The <group> elenment allows the contained prinmtives to be executed
concurrently.

Attributes:
topol ogy: specifies a schema that defines the flow of nmedia within
the group. Three schemas are initially defined. "fullduplex" is
specified for use with two-di mensional groups. "parallel" and

"serial" are for use with one-dinmensional groups. The definitions
of these topologies are in section 9.8. Mandatory.

id: identifies the nane of the group. Mandatory when groups are
nest ed.

Event s:

termnate: causes a termnate event to be sent to each el ement
contai ned within the group.

9.8.2. <groupexit>
The <groupexit> elenent allows events to be sent when group
processi ng conpl etes. G oup processing conpl etes when all contained
primtives termnate
Attributes:
none

Event s:

none
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9.9. MM Dial og Transform Package

The MSML Di al og Transform Package gathers together the sinple
primtives that work as filters on hal f-dupl ex nedia streans.

9.9.1. <vad>

Voi ce activity detection (VAD) is used to detect voice and sil ence
when speech recognition is not required. Similar to both speech and
DTMF, a VAD has different nedia conditions that it can match. Those
conditions can be qualified by a mnimum |l ength of time that is
required for themto be considered recognized.

Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the vad primtive.

starttimer: bool ean value that defines whether the tinmer is
started to allow recognition of the initial condition (voice,
silence). Wen set to false, the starttiner event must be
received in order for the initial condition to be recognized. The
timer does not affect recognition of the transition conditions.
Default is "fal se".

Events:
starttimer: starts the tinmer to allow recognition of the initia
condition if it has not already been started. Has no effect
ot herw se.
term nate: term nates voice activity detection
Shadow Vari abl es:
none
The foll owi ng sections describe the child el enents of <vad>.
9.9.1.1. <voice> <silence> <tvoice> <tsilence>
Each child el enment corresponds to a condition that a VAD can detect.
The first two detect when voice or silence has been initially present
for a minimumlength of time since the VAD was started. The second

two require that a transition to the voice or silence condition first
occur.
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9.

9.

9.

Attributes:

len: the length of time the condition nust persist in order to be
recogni zed. Mandatory. |In the case of <tvoice> and <tsilence>,
the length of tine applies only to the final recognized condition

sen: the naxi mumlength of tinme the condition not being detected
may occur without causing the detector to begin neasuring that
condi tion.
2. <gain>
Gai n MAY be used to adjust of the gain of a nedia streamby a
specific anmbunt. Application of <gain> renbves any previous
connection AGC setting used by the <agc> el enment.
Attributes:

id: an optional identifier that may be referenced el sewhere for
sending events to the gain primtive

incr: an increment, expressed in dB, that will be used to adjust
the gain when "louder” and "softer"” events are received. Default
is 3 dB.

am: a specific gain to apply specified in dB. Mandatory.
Event s:

nut e: sel f-expl anatory.

unnut e: sel f-expl anatory.

reset: sets the gain to zero dB

| ouder: nakes the audio on a stream | ouder

softer: makes the audio on a stream quieter.

am: sets the gain to the specified value between -96 dB and 96
dB.

3. <agc>

Automatic gain control MAY be used to have a nedia server
automatically adjust the gain of a media stream Application of
<agc> renpves any previous connection gain setting used by the <gain>
el ement .
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Attributes:

id: an optional identifier that nay be referenced el sewhere for
sendi ng events to the gain prinitive.

tgtlvl: the desired target level for AGC, specified in dBmD with a
valid range of -40 to 0. Mandatory.

maxgai n: an optional attribute used to specify the maxi num gain
that AGC will apply, specified in dBmD with a valid range of 0 to
40, with a default of 10.
Event s:
mute: sel f-explanatory.
unnut e: sel f-expl anatory.
9.9.4. <gate>
The <gate> elenent is a sinple filter that will pass or halt nedia,
regardl ess of the format of the media stream based on the events it
recei ves. <gate> shares the sane nmute and unnmute events for
conpatibility with the gain primtives <gai n> and <agc>

Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the gate primtive

initial: the values "pass" and "halt" define whether nedia is
initially allowed to pass. Default is to pass.

Event s:
nmute: halts nedia flow through the primtive.
unnute: allows nedia to pass through the primtive.
9.9.5. <clanp>

This el enent MAY be used to filter DTMF tones froma nedia stream
Medi a ot her than DTM- tones is passed unchanged.

Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the clanp primtive.
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Event s:
none.
9.9.6. <relay>

This element is a sinple primtive that copies its input to its
out put .

Attri butes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the relay primtive.

Event s:
none.
9.10. MsSM. Di al og Speech Package

The MBML speech package defines functionality that MAY be used for
automati c speech recognition <speech> and extends the <play>
primtive defined in the MSML Di al og Base Package to include speech
synthesis. As such, this package depends on the MSM. Di al og Base
Package

9.10.1. <speech>

The <speech> el enent activates grammars or user input rules

associ ated with speech recognition. |If nultiple granmmars are
specified, all are activated. Al active grammars share the sane
timers, recognition attributes, and <noi nput> and <nonatch> el enents.
Each grammar may have its own <match> el enent.

<speech> termnates if any of the <grammar>, <noinput>, or <nonatch>
el enents are mat ched the nmaxi num nunber of times that they are

al l owed. The nunber of tinmes they may match may be specified as an
attribute of <speech> or of the individual child el enents.
Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the speech primtive.

noint: specifies a tine period during which speech input nust be
started; otherw se, the associated <noi nput> el enent is invoked.
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norect: specifies a maxi mumtinme period during which speech nust
begin to be matched; otherw se, the associated <nomat ch> el enent
i s invoked.

spcnplt: specifies the length of silence necessary after speech

before a result will be finalized in the case where there is a
conpl ete match of an active grammar. Followi ng the silence, the
appropriate <match> elenent will be triggered if the result is
above the confidence level. QOherw se, a <nomatch> el enment wll

be triggered.

spincnplt: specifies the Iength of silence necessary after speech

before a result will be finalized in the case where there is a
i nconpl ete match of all active granmars. Followi ng the silence,
the <nomatch> el enent will be triggered.

confidence: the mninum confidence | evel that the recognizer nust
have to consider a recognition result as matching a grammar.
Expressed as an integer between 1-100.

sens: specifies the sensitivity of the recognizer to determ ne
whet her speech is present. Lower sensitivity may be required for
the recognizer to work well in the presence of high background
noi se or line echo.

starttimer: bool ean value that defines whether the no input
(noint) and no recognition (norect) are started initially. Wen
set to false, the starttinmer event nust be received in order to
start them Default is "false".

iterate: specifies the nunmber of tinmes the <granmar>, <noi nput>,
and <nonmatch> el enents nmay be executed unl ess those el enents
specify differently. The value "forever" may be used to indicate
that these may be executed any nunber of times. Default is once
1.

Event s:
sens: sets the sensitivity of the recognizer as described above.
starttimer: starts the no input (noint) and no recognition
(norect) timers if they have not already been started. Has no

ef fect ot herw se.

term nate: term nates the speech input and assigns values to the
shadow vari abl es.
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Shadow Vari abl es:

speech. end: contains the event that caused the <speech> to

term nate or is assigned one of "speech.match", "speech.noinput",
or "speech. nomat ch" dependi ng upon which of the correspondi ng

el ements reached its maxi mum

speech.results: contains the results of a matched granmar. The
results are formatted using the Natural Language Semantics Markup
Language (NLSM.) [n4]. Wen this variable is referenced to return
results, the results are returned as a separate M ME entity.

The foll owi ng sections describe the child el enents of <speech>.
9.10.1.1. <granmar>

The <grammar> el enent specifies and activates a speech grammar based
on Speech Recognition G ammar Specification (SRGS) [n3] XM. notation
Grammars may be referenced by a URI or defined inline. Child

el ements of <match> MJUST be executed when the specified speech
grammar i s mat ched.

Attri butes:

uri: specifies the | ocation of an SRGS granmmar when the gramar is
not defined inline.

iterate: specifies the nunber of times the <grammar> may be
mat ched. The value "forever” NMAY be used to indicate that
<grammar > may be matched any nunber of tines. This value
overrides any specified in <speech>. Default is once 'l

9.10.1.2. <match>

<match> is a child of <grammar> and specifies the actions to take
when the correspondi ng gramar is matched.

9.10.1.3. <noi nput >
The <noi nput> el enent is used when speech is being recognized.

Children of the <noi nput> el ement MJST be executed when speech has
not been detected and the no input tinmeout (noint) occurs.
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Attributes:

iterate: specifies the nunber of times the <noi nput> may be
triggered. The value "forever" may be used to indicate that
<noi nput > may be triggered any nunber of times. This value
overrides any specified in <speech>. Default is once '1’

9.10.1.4. <nomatch>

The <nomat ch> el enent is used when speech is being recognized.
Children of the <nomatch> el ement MJST be executed when it is
determ ned that none of the active granmmars will match.

Attributes:

iterate: specifies the maxi mum nunber of times the <nomatch> may
be triggered. The value "forever" MAY be used to indicate that
<nomat ch> may be triggered any nunber of tinmes. This value
overrides any specified in <speech> Default is once 'l

9.10.1.5. <speechexit>
The <speechexit> el ement MJST be i nvoked when the speech input
conpl et es because one of <grammar>, <noi nput>, or <nomatch> occurred
its maxi mum nunber of tines.
Attributes:
none
9.10.2. <play>
The <pl ay> el enent, as defined in the MSM. Di al og Base Package, is
extended with a new child el ement for synthesizing speech. From an
XML perspective, <tts> is a menber of a nedia substitution group.
See the schema at the end of this docunent for details.
The foll owi ng sections describe the child el ements of <play>.
9.10.2.1. <tts>
Contents of the <tts> elenent are rendered using text-to-speech
services and rmust be conpliant to the SSM. specification [nll].
El ement content MAY be plain text, contain the SSM. <speak> el enent,

or the uri attribute should identify the location of text to be
render ed.
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Attributes:

uri: identifies the location of the text to be rendered. The file
and http schemes are supported.

iterate: specifies the nunmber of tinmes the text-to-speech block is
to be rendered. Defaults to once 'Y

xm :lang: specifies the |language to use when it is not explicitly
specified as an attribute for <speak>.

11. MSM. Di al og Fax Detection Package

The Fax Detection Package defines primtives that allow a nedia
server to provide facsimle detection services.

11.1. <faxdetect>

Fax tone detection is used to detect the presence of the T.30 Calling
Tone (CNG or Called Station Identification (CED) tone in a media
stream Child elenments of <faxdetectexit> MJST be executed when a
CNG tone is detected.

Attributes:

id: an optional identifier that nay be referenced el sewhere for
sending events to the faxdetect primtive.

Event s:

term nate: term nates fax tone detection and assigns values to the
associ at ed shadow vari abl es.

Shadow Vari abl es:

faxdetect.tone: A string that specifies the fax tone type detected
by the nedia server. Values supported SHOULD i ncl ude "CED',

"CNG', or enpty string. The enpty string MJST be used if fax tone
detection ternminated before detection of a fax tone, resulting in

execution of the <faxdetectexit> el enent.

faxdetect.end: A string value that specifies the reason for

term nation of <faxdetect>. Values supported SHOULD i ncl ude
"faxdetect.conplete" (due to detection of CED or CNG tone),
"faxdetect.fail ed. noresource" (failed due to |lack of resources on
the media server), "faxdetect.failed" (failed due to any other
reason) "faxdetect.term nated" (term nated by <di al ogend>), or
undef i ned.
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9.11.2. <faxdetectexit>

The <faxdetectexit> el enent MJST be i nvoked when fax detection

i nvoked via <faxdetect>, termnates. Child el enents of

<f axdetectexit>, <send> and <exit>, allow events to be reported by
t he nedi a server.

Attributes:
none
9.12. WMSM. Di al og Fax Send/ Recei ve Package
9.12.1. <faxsend>

The <faxsend> prinitive provides the functionality of a calling fax
terminal. This typically neans sending a set of pages. However, it
can al so nean requesting the called termnal to send pages instead
of, or in addition to, receiving pages. The fax images to send are
defined by the <sendobj > el enents, described bel ow.

Requesting the called terminal to send pages happens when the
<rxpoll> elenent is included as part of <faxsend>. This element may
be included in addition to, or instead of, the <sendobj> el enent.
One <sendobj> (at a mninmum or <rxpoll> el enent nust be present.
When both are present, a nedia server will first send pages and will
then poll the other terminal, requesting pages.

Because fax is a distinct nedia type, the <faxsend> prinmtive is not
expected to interact with other primtives. Rather, it will interact
using fax protocols with a renote fax termnal (or gateway) and wll
send requested status events to its invoking environment. During fax
operation, shadow variables are used to record the progress and
paranmeters of the varying stages of fax operation

Status events are requested by including one or nore status request

el ements. These el enents correspond to different stages or events in
fax operation and cause predefined events to be sent to the invoking
envi ronnent when they occur. Since the only recipient of these
events is expected to be a fax control agent, requests are sinplified
by associating a predefined nanelist of shadow variables wi th each
event. This decision may be revisited to allowed tailored nanelists
based on further inplenentation experience. Status requests apply
both to sending and polling operation

Attri butes:

lclid: the identifier that a nmedia server uses to identify itself.
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m nspeed: the mninum acceptabl e speed to negotiate for the
operation.

maxspeed: the maxi num speed to negotiate for the operation. This
attribute is primarily for testing purposes.

ecm specifies whether Error Correction Mode (ECM is allowed to
be used if supported by the renote terminal. Defaults to "true"

Event s:
termnate: termnates the fax send operation

Shadow Vari abl es:
fax.rmid: the identifier of the rempte fax term nal
fax.rate: the negotiated speed for the operation
fax.resolution: identifies the resolution of the imge. Both
metric- and inch-based resolutions are defined. Metric-based
resolutions are 75x75, 150x150, 204x98, 204x196, 204x391, and
408x391. Inch-based resol utions are 200x200, 300x300, 400x400,
and 600x600.
f ax. pagesi ze: identifies the negotiated page size. Metric sizes
are "A3", "A4", "A5", "A6", and "B4". Inch-based page sizes are

"Letter" and "Legal "

fax.encoding: identifies the inmage encoding utilized. Valid
val ues are "M', "R', "MWR', and "JPEG'.

fax.ecm identifies whether ECM operation was used.

f ax. pagebadl i nes: the nunber of bad lines in a page.

f ax. obj badl i nes: the number of bad Iines in an object.

f ax. opbadl i nes: the nunmber of bad lines in an operation
fax.objuri: the objuri of the current object.

fax. resendcount: the nunber of pages resent due to errors.
fax.total pages: the nunber of pages processed or stored.

fax.total objects: the count of the objects used in the operation
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fax.duration: the duration of the operation expressed as a
duration in seconds and milliseconds (e.g., "23s250ns8").

fax.result: contains the reason that caused the fax operation to
conpl ete. When the operation conpl etes successfully, the value
wi Il be assigned "fax.success". Oher values include
"fax.partial", "fax.nofax", "fax.renotedi sconnect",
"fax.uri.access.error", and "fax.invalid.startpage".
The foll owi ng sections describe the child el enents of <faxsend>.
9.12.1.1. <sendobj>

<sendobj > is used to define a fax transmi ssion. There MAY be

mul tiple instances of the elenent, which will be transmitted in
order.
Attributes:

objuri: a URI that points to the fax inage that will be

transmtted. Mandatory.
startpage: the first page of a multi-page objuri to send.
pagecount: page count.
9.12.1.2. <hdrfooter>
<hdrf oot er> descri bes the header/footer that a media server MAY put
on pages. The header or footer may be defined as the content of the
<format> child element. The <fornat> elenent is only allowed if the
type attribute has a value of "header" or "footer".
Attributes:
type: specifies whether a header or a footer should be put on
pages and identifies the source of the header or footer. The
foll owi ng enunerated val ues may be used:

"header" indicates that the nedia server should put a header on
pages using the contents of the <format> el enent.

"nohdr"” indicates that there should be no header or footer.

"footer" indicates that the nedia server should put a footer on
pages using the contents of the <format> el enent.
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style: defines the style of insertion onto a fax page that a nedia
server should use for the header or footer. Valid styles are
"append", "overlay", or "replace".

<format> is a child of the <hdrfooter> elenent that defines the style
format to be used for the header or footer. It uses a "C' |anguage
style fornat statenent (as shown below) to define the contents and

| ayout of the header or footer.

code  ength name f or mat

%a 3 day of week 3-character abbreviation
% 2 date 01-31

%n 2 nmont h 01-12

%y 2 year 00-99

%Y 4 year 0000- 9999

% 2 12 hour 01-12

9 2 24 hour 00- 23

9 2 m nute 00-59

%5 2 seconds 00-59

% 2 AM PM AM or PM

%P 2 page numnber 01-99

o 2 total pages 01-99

% 20 | ocal 1D (sender) 0-9, + or spaces

% 20 renote ID (rcvr) 0-9, + or spaces

%% 1 per cent di splay %in header/ftr

9.12.1.3. <rxpoll>

<rxpol | > provides the informati on necessary for a receive polling
operation to occur. The object(s) to be received are defined by one
or nore <rcvobj> elenents. The <rcvobj> is defined further under the
child el enents of <faxrcv>. The <rxpoll> el ement MAY al so include a
description of the header/footer that a media server SHOULD put on
recei ved pages. The <hdrfooter> elenent and its usage is described
above.

Attributes:
rmtid: specifies the identifier of the renote fax ternminal that is
to be associated with a polling operation. A nmedia server MJST

NOT execute a polling operation unless the value of rntid matches
that of the connected renpte nmachi ne. Mandatory.
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9.12.1.4. <faxstart>

The <faxstart> el ement requests that an event be sent when fax
operation has begun. When triggered, the following will be executed:

<send target="source" event="fax.start"/>
9.12.1.5. <faxnegoti ate>

The <faxnegotiate> el enent requests that an event be sent when a
negoti ati on has been conpleted. Miltiple events MAY be sent each
time a Digital Command Signal (DCS) frame is sent or received. Wen
triggered, the following will be executed:

<send target="source" event="fax.negoti ate"
nanel i st="fax.rntid
fax.rate
fax.resol ution
f ax. pagesi ze
f ax. encodi ng
fax. ecn'/ >

9.12.1.6. <faxpagedone>

The <faxpagedone> el ement requests that an event be sent when a page
has been sent or received. Wen triggered, the following will be
execut ed:

<send target="source" event="fax.pagedone"
namel i st ="fax. resol uti on
f ax. pagesi ze
f ax. encodi ng
f ax. pagebadl i nes
f ax. resendcount "/ >

9.12.1.7. <faxobjectdone>

The <faxobj ectdone> el enment requests that an event be sent when an
objuri has been conpleted. Wen triggered, the following will be
execut ed:

<send target="source" event="fax.objectdone"
nanel i st ="f ax. obj uri
f ax. obj badl i nes
f ax. resendcount
f ax. t ot al pages
fax.result"/>
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9.12.1.8. <faxopconpl et e>

The <faxopconpl ete> el ement requests that an event be sent when an
operation has been conpleted. Wen triggered, the following will be
execut ed:

<send target="source" event="fax.opconpl ete"
nanel i st ="f ax. t ot al pages
f ax. opbadl i nes
f ax. resendcount
fax.total objects
fax. duration
fax.result"/>

9.12.1.9. <faxpollstarted>

The <faxpoll started> el enent requests that an event be sent when a
pol ling operation has started. Wen triggered, the following will be
execut ed:

<send target="source" event="fax.opconpl ete"
nanmelist="fax.rntid
fax.rate
fax.resol ution
f ax. pagesi ze
f ax. encodi ng
fax.ecnl'/>

9.12.2. <faxrcv>

The <faxrcv> primtive provides the functionality of a called fax
terminal. Typically this type of operation is to receive pages.
However, it can include sending pages instead of, or in addition to,
receiving them The fax objects to receive are defined by the
<rcvobj > el enents, described bel ow

A medi a server SHOULD send pages as a polled term nal when the
<txpoll> elenent is included as part of <faxrcv>. This el enent nay
be included in addition to, or instead of, the <rcvobj> element. ne
<rcvobj > or <txpoll> el ement nmust be present. Wen both are present,
a nedia server SHOULD first receive pages and will then allow the
other terminal to poll the media server, requesting pages.

Because fax is a distinct nedia type, the <faxrcv> primtive is not

expected to interact with other primtives. Rather, it will interact
using fax protocols with a rempte fax termnal and will send

Sal eem et al. I nf or mati onal [ Page 98]



RFC 5707 Medi a Server Markup Language February 2010

requested status events to its invoking environment. During fax
operation, shadow variables are used to record the progress and
paraneters of the varying stages of fax operation

Status events are requested by including one or nore status request

el ements. These el enents correspond to different stages or events in
fax operation and cause predefined events to be sent to the invoking
envi ronnent when they occur. Since the only recipient of these
events is expected to be a fax control agent, requests are sinplified
by associating a predefined nanelist of shadow vari ables wi th each
event. This decision may be revisited to allowed tailored nanelists
based on further inplenentation experience. Status requests apply
both to receiving and polling operation

Attributes:

id: an optional identifier that may be referenced el sewhere for
sendi ng events to the faxrecv primtive.

lclid: the identifier that a media server uses to identify itself.

ecm specifies whether ECM node is allowed to be used if supported
by the renote terminal. Defaults to "true"

Event s:
terminate: terminates the fax reception operation

Shadow Vari abl es:
<faxrcv> supports the same set of shadow vari abl es as <faxsend>
The foll owi ng sections describe the child el enents of <faxrcv>.

In addition to the el ements defined bel ow, <faxrcv> MAY al so have
the following child el ements, which were defined under <faxsend>:

<hdr f oot er >
<faxstart>

<f axnegoti at e>
<f axpagedone>

<f axobj ect done>
<f axopconpl et e>
<f axpol | start ed>

OO0OO0OO0OO0OO0O0

Thei r neani ng and usage are the same as previously defined.

Sal eem et al. I nf or mati onal [ Page 99]



RFC 5707 Medi a Server Markup Language February 2010

9.12.2.1. <rcvobj>

<rcvobj> is used to define fax objects that a nedia server wll
receive. There may be nultiple instances of the el enent, which wll
be used in order.

Attributes:

objuri: a URI that points to the location that a received inage is
to be stored. Mandatory.

maxpages: the maxi mum nunber of pages that will be stored in
obj uri.

9.12.2.2. <txpoll>

10.

10.

<txpol|l> provides the information for a polling operation to occur as
part of a fax receive operation. An object or nultiple objects to be
sent may be supplied by one or nore <sendobj> elenents. |n the event
of multiple occurrences, a nedia server MJIST sel ect the <sendobj >
el enent whose rntid attribute matches that of the remote ternmninal

The <sendobj > el enent was defined previously as a child el enent of
<faxsend>. The <txpoll> elenent is extended with an rntid attribute
that specifies the identifier of the renpte fax termnal and is used
to select the specific <sendobj> to send.

A medi a server SHOULD put a header/footer on transm tted pages based
on any <hdrfooter> el enent included as part of <txpoll>.

Attributes:
rmtid: specifies the identifier of the renote fax ternminal that is
to be associated with a polling operation. A nmedia server MJST
NOT execute a polling operation unless the value of rntid matches
that of the connected renpte nmachi ne. Mandatory.
MSM. Audit Package

1. MSM. Audit Core Package

This section describes the MSM. Audit Core Package that MAY be
i npl enented to support auditing services.

Audit requests and results may vary based on the information being
audited. The MSML Audit Core Package specifies the framework to send
audit request, defines a state list, and builds audit results. The
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addi ti onal audit packages defi ne package specific state lists and
associated audit result content. The additional audit packages MJST
be defined within the framework specified by the Audit Core Package.

1.1. <audit>
The <audit> elenment is an optional child elenment of <nsm >, which MAY
be used by MSM. clients to performstate auditing of current nedia
resources allocated and in use by the nmedia server. The requested
state information is returned in an MSM. response.
Attributes:
queryid: the identifier of the MSML object being queried by the
MSML client. Mandatory. Supported object types: conference or
connection. WIdcards are all owed.

statelist: a list of one or nore state paraneters that are being

queried. Optional. |If not present, the nedia server SHOULD
return the id of audited object only. Each object type may
contain a set of states. |If the "statelist" contains any state
that does not match the audited object type, the request MJIST be
rej ected.

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

State Parameters:

The state paraneter MJST be naned using a dot-notation fornat

"audit.X a.b.c...", where X is the mandatory field that indicates
the class nanme of the object (e.g., "conf" or "conn") and the
"a.b.c..." is the optional field used to describe the actual nane

of the state paraneter in a hierarchical manner. The wldcard "*"
MAY be used as part of a state nane; however, it MJST only be used
inthe last field of the dot-notation (e.g., "audit.conf.*" is
valid, but "audit.conf.*.a" is invalid). Wen a wildcard is used,
it is equivalent to querying all the states bel ow t he specified
level. Each field (e.g., within "a.b.c...") will result in

i ndi vi dual el ement nanes <a>, <b>, and <c> in the audit result to
contain correspondi ng state value. The parent/child relationship
bet ween t hese el ements follows the hierarchy of the state nane
(i.e., <c>is child elenent of <b> and <b> is child el ement of
<a>).
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1.2. <auditresult>

The <auditresult> elenment is an optional child el ement of <result>,
whi ch MUST be used by the nedia server to return the audit result. A
specific instance of the <auditresult> el ement contains the state
information of a single active object. Therefore, if multiple
objects are within the scope of the audit request, then one
<auditresult> el enent per object MJST be present. A zero occurrence
of <auditresult> elenment indicates that there are no active resources
within the scope of the audit request.

Attributes:

targetid: the identifier of a conference or connection
Mandatory. W/l dcard is not allowed.

The <auditresult> may contain child elenment(s) that return additiona
state information, corresponding to the "statelist" attribute in the
<audit> request. The child el enment nanes correspond to the fields of
the state paraneter name (e.g., "a.b.c..."), followi ng the sane

hi erarchi cal structure.

2. MSML Audit Conference Package

This section describes the MSM. Audit Conference Package that MJST be
i mpl enented to support auditing of conference services. The MSM.
Audit Conference Package follows the framework specified by the MSM.
Audit Core Package. This package defines the state parameter |i st
and audit result for conference auditing.

2.1. State Paraneters

Al'l conference state paraneter names MJIST be prefixed by
"audit.conf".

confconfig: query the conferences general configuration

confconfig. audi om x: query the audio mxer’s general configuration
in the conference.

conf confi g. audi om x. asn: query the current ASN setting in the
audi o mi xer.

conf confi g. audi om x. n-1 oudest: query the current n-loudest setting
in the audio nixer.

conf confi g.vi deol ayout: query the video | ayout’s genera
configuration in the conference.
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confconfi g. videol ayout.root: query the root w ndow setting of the
vi deo | ayout.

conf confi g. vi deol ayout . sel ector: query the video stream sel ect or
setting of the video |ayout.

confconfig.controller: query who is the conference controller

di al og: query the active dialog information on the conference.
See MSML Audit Dial og Package for details.

stream query the active streaminformation on the conference.
See MBML Audit Stream Package for details.

10.2.2. <auditresult>

The <auditresult> attribute of "targetid" is required to indicate
results for auditing a conference.

The <auditresult> el enent nay optionally contain the follow ng child
el ements, returning additional conference state information, if
correspondi ng states are queried and avail abl e.

10.2.2.1. confconfig

The <confconfig> elenment is used to return the general configuration
state(s) of a conference, using the follow ng attributes.

Attri butes:

del et ewhen: as defined by <createconference> elenment in MBM.
Conf erence Core Package.

term as defined by <createconference> elenment in MSM. Conference
Core Package

10.2.2.2. confconfig.audi om x

The <audi om x> el enent contains the general audio m xer configuration
using the followi ng attributes.

Attributes:

id: as defined by <audi om x> el enent in MSML Conference Core
Package

sampl erate: as defined by <audi om x> el enent in MSM. Conference
Core Package
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2.2.3. confconfig.audi oni x. asn
The <asn> el ement contains the current ASN setting of an audi o m xer
if ASNis enabled. The state values are included in the follow ng
attributes.
Attributes:
ri: as defined by <asn> el enment in MSML Conference Core Package.
asth: as defined by <asn> el ement in MSM. Conference Core Package.
2.2.4. confconfig.audi on x. n-1 oudest
The <n-1oudest> el ement contains the current n-loudest setting of the
audio mxer. The state values are included in the follow ng
attributes.

Attributes:

n: as defined by <n-loudest> elenent in MSML Conference Core
Package

2.2.5. confconfig.videol ayout

The <vi deol ayout > el ement contai ns the general video |ayout
configuration using the follow ng attributes.

Attributes:
id: as defined by <videol ayout> in MSM. Conference Core Package.
type: as defined by <videol ayout> in MSM. Conference Core Package.
2.2.6. confconfig.videol ayout.root
The <root> elenent is used to contain root w ndow settings.
Attributes:

size: as defined by <root> el enent in MSM.L Conference Core
Package

backgroundcol or: as defined by <root> elenent in MSM. Conference
Cor e Package

Backgroundi mage: as defined by <root> elenment in MSML Conference
Core Package
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2.2.7. confconfig.videol ayout. sel ector
The <selector> elenent is used to contain selector settings.
Attributes:

id: as defined by <selector> elenent in MSML Conference Core
Package

met hod: as defined by <selector> elenment in MSML Conference Core
Package

status: as defined by <selector> elenent in MSM. Conference Core
Package

bl ankot hers: as defined by <selector> elenment in MSM. Conference
Core Package

si: as defined by <selector> elenent in MSM. Conference Core
Package when sel ector nethod is "vas".

speakersees: as defined by <selector> element in MSM. Conference
Core Package when selector nmethod is "vas".

2.2.8. confconfig.controller

The <controller> elenent is used to return the conference controller
idinits content. The conference controller is the SIP dialog that
carries the <createconference> request. The return value is the MSM.
connection id.

2.2.9. dialog

If conference dialog state is queried, the audit result is returned
usi ng the <di al og> el ement as specified in the MSML Audit D al og
Package

2.2.10. stream
If conference streamstate is queried, the audit result is returned

using the <streanmr el ement as specified in the MSM. Audit Stream
Package

Sal eem et al. I nf or mati onal [ Page 105]



RFC 5707 Medi a Server Markup Language February 2010

10.3. MBM. Audit Connection Package
This section describes the MSM. Audit Connection Package that MAY be
i mpl enented to support auditing connection services. The MSM. Audit
Connecti on Package follows the framework specified by the MSML Audit
Core Package. This package defines the state paraneter |list and
audit result for connection auditing.

10.3.1. State Paraneters
Connection state parameter nanes are prefixed by "audit.conn".

sipdialog: queries the identifier of the SIP dialog with which the
connection is associ at ed.

si pdi al og. | ocal seq: queries one of the SIP dialog states - |oca
seguence nunber.

si pdi al og. renpt eseq: queries one of the SIP dialog states - renpte
sequence nunber.

si pdi al og. 1 ocal URI: queries one of the SIP dialog states - loca
URI .

si pdi al og. renpt eURI : queries one of the SIP dialog states - renpte
URI .

si pdi al og. remptetarget: queries one of the SIP dialog states -
renote target.

si pdi al og. routeset: queries one of the SIP dialog states - route
set.

| ocal sdp: queries the local SDP body of the connection
renot esdp: queries the renote SDP body of the connection

di al og: queries the active dialog informati on on the connection
See MSML Audit Dial og Package for details.

stream queries the active streaminformation on the connection
See MBML Audit Stream Package for details.

10.3. 2. <auditresult>

The <auditresult> attribute "targetid" MJST specify a connection
identifier for a connection result.
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The <auditresult> el ement MAY contain the followi ng child el enents
optionally to return additional connection state information if the
correspondi ng states are queried and are avail abl e.
3.2.1. sipdialog
The <si pdi al og> el enent contains the associated SIP dial og
information. The SIP dialog IDinformation is returned using the
followi ng attributes.
Attributes:
callid: call-1D value as defined in [nl]. Mandatory.
localtag: local-tag value as defined in [nl]. Mndatory.
renotetag: renote-tag value as defined in [nl]. Mandatory.
This el ement can contain the following child elenents optionally to
return additional SIP dialog state information to the client if the
correspondi ng states are queried and avail abl e.

3.2.2. sipdialog.local seq

The <l ocal seq> el enent contains the | ocal sequence nunber. The |oca
sequence nunber is one of the SIP dialog states as defined in [nl].

3.2.3. sipdial og.renoteseq

The <renoteseq> el enent contains the renote sequence nunber. The
renote sequence nunber is one of the SIP dialog states as defined in
[n1].

3.2.4. sipdial og.localuri

The <l ocal uri> elenent contains the local UR value. The |local UR
is one of the SIP dialog states as defined in [nl].

3.2.5. sipdial og. renoteur

The <remoteuri> el enent contains the renote URl value. The renote
URI is one of the SIP dialog states as defined in [nl].

3.2.6. sipdial og. renot et ar get

The <remptetarget> el enent contains the renote target value. The
renote target is one of the SIP dialog states as defined in [nl].
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3.2.7. sipdialog.routeset

The <routeset> el ement contains the route-set value (an ordered I|ist
of URIs separated by comma). The route set is one of the SIP dialog
states as defined in [nl].

3.2.8. localsdp

The <l ocal sdp> el enent contains the | ocal SDP body.
3.2.9. renptesdp

The <renotesdp> el enent contains the renote SDP body.
3.2.10. dialog

If the connection dialog state is queried, the audit result returns
the queried information using the <dial og> el enent, as specified in
the MSML Audit Di al og Package.

3.2.11. stream

If the connection streamstate is queried, the audit result returns
the queried information using the <streank el enent, as specified in
the MSML Audit Stream Package

4. MSM. Audit Dial og Package

This section describes the MSM. Audit Dial og Package that MAY be
i npl enented to support auditing dialogs. The MSML Audit Dial og
Package foll ows the framework specified by the MSM. Audit Core
Package

The MSML Audit Dial og Package nust be used together with either the
MBML Audit Conference Package or MSML Audit Connection Package, since
the dialogs are applicable to conferences or connections.

4. 1. State Paraneters

Di al og state paranmeter names are prefixed by "dialog". Since this
package nmust be used together with the MSM. Audit Conference Package
or MSML Audit Connection Package, the conplete dialog state nane nust
be prefixed by "audit.conf.dialog" or "audit.conn.dial og", depending
on the context within which the dialog state is queri ed.

di al og: queries the nunber of active dialog(s) running on the target
(a conference or connection); basic dialog information will be
returned.
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di al og. duration: queries the anbunt of tine a dialog has been
runni ng.

dialog.primtive: queries the nedia primtive currently being
executed by the dial og.

di al og.controller: queries the dialog controller

10.4.2. <di al og>
The <di al og> elenment is a child el enent of <auditresult>, which
contains the active dialog information on the target identified by
the attribute "targetid" of the <audioresult> el erment.
Basic dialog information is returned using the follow ng attributes.

Attri butes:

src: as defined by the <dialogstart> elenent in the MSML Di al og
Core Package

type: as defined by the <dialogstart> elenent in the MSM. Di al og
Core Package. Mandatory.

nane: as defined by the <dialogstart> elenent in the MSM. D al og
Core Package. Mandatory.

This el emrent may contain the following child el enents optionally to
return additional dialog information if the corresponding state
par anet er has been queried and the state value is avail able.

10.4.2.1. <duration>

The <duration> element returns the duration that a dial og has been
runni ng on the specified target. The duration value is included in
the element content. It is a positive integer value (in unit of
seconds).

10.4.2.2. <primtive>
The <primtive> elenent returns the currently active nedia primtive
inits content. The active nedia primtive is the primtive that is

currently being executed. Possible return values are play, dtnf,
col l ect, dtnfgen, tonegen, record, or none.
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10.4.2.3. <controller>

The <controller> element returns the dialog controller idinits
content. The dialog controller is the SIP dialog that carries the
<di al ogstart> request. The returned value is the MSML connection id.

10.5. MBM. Audit Stream Package
This section describes the MSM. Audit Stream Package that MAY be
i mpl enented to support auditing stream The MSM. Audit Stream
Package foll ows the franmework specified by the MSML Audit Core
Package
The MSML Audit Stream Package MJST be used together with either the
MBML Audit Conference Package or the MSM. Audit Connection Package,
since the streamis applicabl e between conferences, between
connections, or between conferences and connecti ons.

10.5.1. State Paraneters
Stream state paraneter nanes are prefixed by "streanf. Since this
package nmust be used together with the MSM. Audit Conference Package
or MSML Audit Connection Package, the conplete stream state nane nust

be prefixed by "audit.conf.streant or "audit.conn.streani, depending
on the context within which the streamstate is queried

stream queries the nunber of active streans created on the audited
object; basic streaminformation will be returned.

stream cl anp: queries the clanping status.
streamgain: queries the gain control information
streamvisual: queries the visual setting.
10.5.2. <streanp
The <streant elenment is a child element of <auditresult> and contains
the active streaminformation on the target identified by the
attribute "targetid" of the <audioresult> el ement.
Basic streaminformation is returned using the follow ng attributes.
Attributes:
joinwith: an identifier of either a connection or a conference

with which the audited object is joined. Mndatory. WIdcard is
not al | owed.
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nedi a: as defined by the <streant el enment in the MSM. Conference
Core Package. Mandatory.

dir: direction of stream from audited target perspective, "front
or "to". Mandatory.

conpressed: as defined by the <streanr elenent in the MSM.
Conf erence Core Package.

di spl ay: as defined by the <streant elenent in the MSM. Conference
Core Package

override: as defined by the <strean» elenent in the MSM.
Conf erence Core Package.

preferred: as defined by the <streamr elenent in the MSML
Conf erence Core Package.

This el ement MAY contain the following child el enents that optionally
return additional streaminformation, if the corresponding state
paranmeter is queried and the state value is avail able.

5.2.1. <cl anp>

The <cl anmp> elenent is included if streamclanping is active. The
currently active clanping state values are returned using the
attributes as defined by the <clanp> elenent in the MSM. Conference
Core Package

5.2.2. <gain>

The <gain> elenent is included if streamgain is active. The current
gain control state values are returned using the attributes as
defined by the <gain> elenent in the MSM. Conference Core Package.

5.2.3. <visual >

The <visual > elenment is included if streamvisual display is active.
The current visual display settings are returned using the attributes
as defined by the <visual> elenent in the MSML Conference Core
Package

Response Codes
Response codes are used to indicate reasons for failures as well as

conpl etion status. The appropriate code and description nust be
passed to the invoking environment on failure.

Sal eem et al. I nf or mati onal [ Page 111]



RFC 5707

Medi a Server Markup Language February 2010

The response codes defined in this section are returned as the val ue

of the response attribute to the <result> el ement.

Sone val ues nmay

also be returned as part of a namelist to an "nsmi.dial og.exit" event
gener at ed when an executing MSM. dial og fails.

I nformati onal (1xx)

Reserved for future use

Success (200)

200
Request

400
401
402
403
404
405
406
407
408
409

410

420
421
422
423
424
425
426

430
431
432
433
434

440
441
442
443
444

Sal eem et

(014
Error (4xx)

Bad Request

Unknown El enment

Unsupported El enent

M ssi ng nmandat ory el enent content
For bi dden el enent cont ent

Invalid el enent content

Unknown attri bute

Attribute not supported

M ssing mandatory attribute
For bi dden attribute is present

Invalid attri bute val ue

Unsupported nmedi a description | anguage

Unknown nedi a description | anguage

Anbi guous request (both URI and inline description)
Ext ernal document fetch error

Syntax error in foreign | anguage

Semantic error in foreign |anguage

Unknown error executing foreign | anguage

oj ect does not exi st

hj ect instance nanme al ready used
Conf erence name already in use
reserved

Ext ernal docunent fetch error

Cannot join objects of the specified class
hj ects have inconpatible nedia types
reserved

reserved

Nunber of nedia inputs exceeded
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450 bjects have inconpatible nedia formats
451 Inconpati bl e nedia stream f or mat

Server Error (5xx)

500 Internal nedia server error
503 Service Unavail abl e

510 Not in service

511 Service Unavail abl e

520 No resource to fulfill request
521 Internal |limt exceeded

12. MBM. Conference Exanpl es

These exanpl es focus on the MSM. Conference Core Package used by a
control agent (CA) to control services on a nedia server (MS). They
show the rel ati onship between SIP signaling to establish media

sessi ons and MSM. service control commands. For brevity, only the
content of MSM. nessages is shown. The exanples assunmes that the CA
and M5 use the | Pv4 address and UDP port nunber of the audio stream
(on the M5) to identify the MSM. connection

12.1. Establishing a Dial-lIn Conference

UA Control Agent Medi a Server
| |
| I NVI TE F1 |
R RELREEEEEEEE >
| 200 F2 |
| < |
| ACK F3 |

T RPCh T EEEEE >
| 200 F5 |
R R EEEEEPEPEREE |
I NVI TE (SDP UA) F6 | |
R REEECRLETREE >] |
| | INVI TE (SDP UA) F7 |
| P CE LI S A e >
| | 200 (SDP MB) F8 |
| | <eer |
| | ACK F9
| e RRCEEEEEEEPEPEREE >
|
|
|

|
200 (SDP MS) F10 | |
I
|
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|- > |
| | <di al ogstart> F12

| R LSRR EEEE >
| | 200 F13 |
| | < |
| | HTTP interactions F14

| R >
| | <event>(dialog.exit) F15

| | <o |
| | <j oi n> F16 |
| R RELSREEEEEES >
| | 200 F17 |
| | < |
| - | |
| | _ |
| | <di al ogstart> F18

| R SREEEEEES >
| | 200 F19 |
| |- >
| | HTTP interactions F20

| | <o |
| | <event>(dialog.exit) F21

| [~ >
|

|

Steps 1-3: establish an MSML control channel for the conference.

Al ternatively, a control channel could al ready have been established
that was used for all CA/MS interactions. A control channel per
conference is only one possible nodel. Currently, MSM. uses SIP | NFO
requests and responses on this SIP dialog. There is a proposal to
use this nmessage exchange to establish a TCP channel for MSM. simlar
to the approach used for the Media Resource Control Protocol v2
(MRCPv2). This approach would require that a request identifier be
added to the <msml > el enent to correlate requests and responses.

This currently relies on the SIP I NFO request and response for this
property. MSM. nessages are shown wi thout specifying the transport
in this exanple, but it assunes a request/response correlation based
on transport nessages.

Step 4: create a conference that will mx the | oudest two speakers
and report those speakers to the control agent every 10 seconds. The
nedi a server will automatically terminate renmaining nedia sessions
and del ete the conference and associ ated resources and when the
control channel is term nated
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<mem version="1.1">
<cr eat econf erence nane="exanpl eConf" del et ewhen="nocontrol ">
<audi om x>
<n-| oudest n="3"/>
<asn ri="10s"/>
</ audi om x>
</ cr eat econf er ence>
</ msnl >

Step 5: conference created successfully

<msm version="1.1">
<result response="200"/>
</nmem >

Steps 6-11: standard 3PCC establishnent of a user-initiated media
session to a nmedia server. This is the equivalent of a dial-in
conference participant. The "To:" header returned by the M5 in the
200 response of Step F8 was:

To: <sip:mem @s. exanpl e. con>; t ag=j d87df g4h

Step 12: request an initial dialog with the participant to pronpt for
their nane, desired conference, etc. The dialog conpletes by
inform ng the participant that they are joining the conference. |If
this was not the first participant, the dialog could al so announce
the other participants.

<msm version="1.1">
<di al ogstart target="conn:jd87df g4h" nanme="12345"
type="application/vxm +xm "
src="http://server.exanple.comscripts/initial.vxm"/>
</mem >

Step 13: dialog started successfully. The dialog identifier is
returned.

<msm version="1.1">

<result response="200"/>

<di al ogi d>conn: j d87df g4h/ di al og: 12345</ di al ogi d>
</msm >

Step 14: sequence of HTTP Voi ceXM dial og interactions.
Step 15: the VoiceXM. browser exits (but does not disconnect). If a

nanel i st had been specified within the VoiceXM. <exit> element, it
woul d have been included in the <event> sent to the CA
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<msm version="1.1">
<event name="nmsm . dial og.exit"
i d="conn:j d87df g4h/ di al og: 12345"/ >
</ msm >

Step 16: join the participant to the conference and have the vol une
of their contributing audio automatically adjusted to a target |eve
of -20 dBnD.

<msnl version="1.1">
<join idl="conn:jd87df g4h" id2="conf:exanpl eConf">
<stream nedi a="audi 0" dir="fromidl">

<gain agc="true" tgtlvl="-20"/>
</ streanp
<stream nedi a="audi 0" dir="to-idl1"/>

</ msm >
Step 17: successfully joined to conference

<msm version="1.1">
<result response="200"/>
</ msm >

Steps 6 through 17 are repeated for the second partici pant.

Step 18: play a join tone or nmessage announci ng the new parti ci pant
to the conference

<msm version="1.1">
<di al ogstart target="conf:exanpl eConf"
type="application/vxm +xm "
src="http://server. exanpl e. com scripts/joinnsg.vxm"/>
</mem >

Step 19: dialog started successfully. The dialog identifier is
returned. The nedia server assigned a unique identifier since nane
attribute was not specified in <dialogstart>.

<msm version="1.1">

<result response="200"/>

<di al ogi d>conf: Exanpl eConf / di al og: j 6f s8745</ di al ogi d>
</ msm >

Step 20: HTTP Voi ceXM. di al og interaction(s).
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Step 21: the VoiceXM. browser exits.

<msm version="1.1">
<event nane="menl . di al og. exit"
i d="conf : Exanpl eConf/ di al og: j 6f s8745"/ >
</ msm >

Steps 6 through 21 are repeated for the third and subsequent
partici pants.

2. Exanple of a Sidebar Audi o Conference

Thi s exanpl e assunes that a conference has al ready been established
as in the previous exanple. It creates a sidebar conference that
hears the main conference as a whisper. Three participants are noved
to the sidebar. After sonme period of time, the sidebar participants
are returned to the main conference and the sidebar is deleted.

Step 1: the sidebar conference is created. It is joined half-duplex
to the main conference and a nanual gain object is inserted in the
nmedi a stream Three participants are then noved fromthe main
conference to the sidebar. Although not shown, a CA could include
the "mark"™ attribute in each elenent to allow recovery in the event
of a mid- transaction error.

<msm version="1.1">
<cr eat econf erence nane="si debar Conf"
del et ewhen="nonedi a" >
<audi om x/ >
</ cr eat econf erence>
<join idl="conf:sidebarConf" id2="conf:exanpl eConf">
<stream nedi a="audi 0" dir="to-idl">
<gain ant="-20"/>
</streanp
</joi n>
<unj oi n i dl="conn: gs5s4-1" id2="conf:exanpl eConf"/>
<join idl="conn: gs5s4-1" id2="conf: si debar Conf"/>
<unjoi n idl="conn: hd764gr9-2" id2="conf:exanpl eConf"/>
<join idl="conn: hd764gr9-2" id2="conf: si debar Conf"/>
<unj oi n i dl="conn: h37frdvgs65- 3" i d2="conf: exanpl eConf"/>
<join idl="conn: h37frdvgs65-3" id2="conf:si debar Conf"/>
</nmsm >
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Step 2: sidebar conference created successfully and participants
j oi ned.

<msm version="1.1">
<result response="200"/>
</ msm >

Step 3: once the sidebar conference has conpleted, the participants
are rejoined to the nain conference. The sidebar is destroyed
automatically by the M5 when the |ast nedia streamis renoved as
speci fi ed when the sidebar conference was created.

<msm version="1.1">
<unj oi n i dl="conn: gs5s4-1" id2="conf: si debar Conf"/>
<join idl="conn:gs5s4-1" id2="conf: exanpl eConf"/>
<unj oi n i d1="conn: hd764gr9-2" id2="conf: si debar Conf"/ >
<join idl="conn: hd764gr9-2" id2="conf: exanpl eConf"/>
<unj oi n i dl="conn: h37frdvgs65- 3" id2="conf: si debar Conf"/>
<join idl="conn: h37frdvgs65-3" id2="conf: exanpl eConf"/>
</nmsm >

Step 4: participants successfully nmoved to main conference and
si debar destroyed.

<msm version="1.1">
<result response="200"/>
</ msm >

3. Exanpl e of Renoving a Conference

Thi s exanpl e assunes a conference created sinmilar to the first
exanpl e where there is an MSM. control channel specific to the
conference and the conference has been configured to be del eted when
that channel is renmoved (using SIP).

Steps 1-2: the CA signals BYE for the SIP dialog used to establish
the conference control channel

Steps 3-6: the MS initiates term nating the media sessions for each
partici pant remaining in the conference.

The MS del etes the conference and renoves all resources when the | ast
partici pant has been renoved.

4. Exanple of Modifying Video Layout

Assume that a conference naned "exanple” is created using the
foll owi ng m xer descriptions.
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<cr eat econf erence nane="quad-split">
<audi om x>
<n-1 oudest n="3"/>
<asn ri="10s"/>
</ audi om x>
<vi deol ayout >
<root size="ClF" background="white" />
<sel ector id="default" nethod="vas" si="500ns">
<region id="1" left="0" top="0" relativesize="1/4"/>
</ sel ect or >
<region id="2" left="50% top="0" relativesize="1/4"/>
<region id="3" left="0% top="50% relativesize="1/4">
<region id="4" left="50% top="50% relativesize="1/4"/>
</ vi deol ayout >
</ creat econference>

The foll owi ng woul d change the size of the video windowto QCIF
and the background color to the default "black".

<nodi f yconf erence i d="conf: exanpl e">
<vi deol ayout >
<root size="4CIF"/>
</ vi deol ayout >
</ nodi f yconf er ence>

The relative location of the regi ons does not change. However, the
sizes of the regions do change because they are relative to the size
of the root window. The result is a layout that |ooks identical but
hal f the size

The foll owing would freeze the video displayed in region "2" w thout
affecting any other attributes of that region

<nmodi f yconf erence i d="conf: exanpl e">
<vi deol ayout >
<region id="2" left="50% top="0" relativesize="1/4"
freeze="true"/>
</ vi deol ayout >
</ nmodi f yconf er ence>
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13. MM Di al og Exanpl es

These exanpl es focus on the MSM. Di al og Base Package and the NMSML
Di al og G- oup Package.

13. 1. Announcenent

The following is a sinple announcenent scenario. Two recorded audio
files are played in sequence foll owed by generated speech foll owed by
a variable. The results are reported once nedia generation
conpl et es.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nanme="12345">
<pl ay>
<audio uri="file://clipl. wav"/>
<audio uri="http://hostl/clip2.wav"/>
<tts uri="http://host2/text.ssm"/>
<var type="date" subtype="ndy" val ue="20030601"/>
</ pl ay>
<send target="source" event="done" nanelist="play. ant
pl ay. end"/ >
</ di al ogstart>
</nmsm >

13.2. Voice Mail Retrieval
Bel ow i s an exanple that shows a sinple voice mail retrieva
operation consisting of playing a nessage and allow ng the user to
pause and resune play using '5 to toggle the state. The operation
woul d term nate when the play conpleted or the user entered '# .

During the play, the user can advance forward and backward through
the message as well as rew nding to the begi nning.
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nanme="12345">
<group topol ogy="parall el ">
<pl ay>
<audio uri="file://message. wav"/ >
<pl ayexi t >
<send target="group" event="terni nate"/>
</ pl ayexi t>
</ pl ay>
<dtnf iterate="forever">
<pattern digits="5">
<send target="play" event="toggl e-state"/>
</ pattern>
<pattern digits="6">
<send target="play" event="forward"/>
</ pattern>
<pattern digits="7">
<send target="play" event="backward"/>
</ pattern>
<pattern digits="8">
<send target="play" event="restart"/>
</ pattern>
<pattern digits="#">
<send target="play" event="term nate"/>
</ pattern>
</ dt nf >
</ group>
</ di al ogstart>
</nmsm >
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3. Play and Record

A nmore conmplex exanple is a play and record operation. This sources
and sinks nedia and uses voice activity DIM- detecti on and
recognition to influence behavior. Any DTMF i nput or voice activity
will barge the play and cause the record to begin. However, if the
pronpt was barged with a DTM- digit of '# , the record term nates

wi thout starting. Wen the play terminates, it send a starttinmer
event to the VAD to allowit to recognize an initial silence
condition. The recording will be termnated (w thout starting) when
the VAD detects an initial 3 seconds of silence.

Once resuned (based upon voice detection), the recording may be
term nated under several conditions. It will terminate after 5
seconds of silence or after 60 seconds elapses. It will also
terminate if a '# key is recognized. Every aspect of this behavior
can be nodified by changing what is recognized and the events that
are sent. The foll owi ng exanple uses the MSML Dial og G oup Package
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nanme="12345">
<group topol ogy="parall el ">
<pl ay>
<audio uri="file://pronpt.wav"/>
<pl ayexi t >
<send target="vad" event="starttimer"/>
</ pl ayexi t>
</ pl ay>
<dt nf >
<pattern digits="#">
<send target="record" event="term nate.ternkey"/>
</ pattern>
<det ect >
<send target="play" event="term nate"/>
</ det ect >
</ dt nf >
<vad>
<voi ce | en="10ns" >
<send target="play" event="term nate"/>
<send target="record" event="resune"/>
</ voi ce>
<silence | en="3s">
<send target="record" event="nospeech"/>
</sil ence>
<tsilence | en="5s">
<send target="record" event="term nate.finalsilence"/>
</tsil ence>
</ vad>
<record initial ="suspend" maxtinme="60s"
dest="file://record.wav" fornat="g729">
<recordexit>
<send target="group" event="termni nate"/>
</ recordexit>
</record>
<groupexit>
<send target="source" event="done"
nanel i st="record.l en record. end"/>
</ groupexit >
</ group>
</ di al ogstart>
</nmsm >
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The followi ng inplenents the sane functionality, as described above,
in using the MSM. Di al og Base Package, using the <record> conposite
mechani sm for the play and record operation

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nane="12345">
<record prespeech="3s" postspeech="5s" maxtinme="60s" ternkey="#"
dest="file://record. wav" fornmat="g729">
<pl ay barge="true">
<audio uri="file://pronpt.wav"/>
</ pl ay>
<recordexit>
<send target="source" event="done"
nanel i st="record.l en record. end"/>
</recordexit>
</record>
</ di al ogstart>
</nmsm >
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13. 4. Speech Recognition

The foll owi ng sinple exanple requests that a user speak the name of a
city and returns the result.

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nanme="12345">
<group topol ogy="parallel">
<pl ay>
<audio uri="file://pronpt.wav"/>
</ pl ay>
<speech>
<grammar version="1.0">
<rule id="city" scope="public">
<itemp
<one- of >
<i tempvancouver</itemns
<i tenpnew york</itenp
<i tenpl ondon</itene
</ one- of >
</itenp
</rul e>
<mat ch>
<send target="group" event="term nate"/>
</ mat ch>
</ gr ammar >
<noi nput >
<send target="group" event="term nate"/>
</ noi nput >
<nomat ch>
<send target="group" event="termni nate"/>
</ nomat ch>
</ speech>
<gr oupexi t >
<send target="source" event="done"
nanel i st ="speech. end speech.results"/>
</ groupexit >
</ group>
</ di al ogstart>
</ msm >

13.5. Play and Col |l ect
This exanple pronpts a user to enter 4 DTMF digits term nated by the
"# key (represented by "xxxx#" below). The pronpt will be barged

and the user has 10 seconds to begin entering input or no input wll
be i ndi cat ed.
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nanme="12345">
<group topol ogy="parall el ">
<pl ay>
<audio uri="file://pronpt.wav"/>
<pl ayexi t >
<send target="dtnf" event="starttinmer"/>
</ pl ayexi t>
</ pl ay>
<dtnf fdt="10s" idt="16s">
<pattern digits="xxxx#">
<send target="group" event="term nate"/>
</ pattern>
<det ect >
<send target="play" event="term nate"/>
</ det ect >
<noi nput >
<send target="group" event="term nate"/>
</ noi nput >
<nomat ch>
<send target="group" event="termni nate"/>
</ nomat ch>
</ dt nf >
<groupexit>
<send target="source" event="done"
nanel i st="dtnf.digits dtnf.end"/>
</ groupexit >
</ group>
</ di al ogstart>
</nmsm >
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The followi ng inplenents the sane functionality, as described above,
using the MSM. Di al og Base Package, using the <collect> conposite
mechani sm for the play and coll ect operation

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm version="1.1">
<di al ogstart target="conn: 12345" nane="12345">

<coll ect fdt="10s" idt="16s">
<pl ay barge="true">
<audio uri="file://pronpt.wav"/>
</ pl ay>
<pattern digits="xxxx#">
<send target="source" event="done"
nanel i st="dtnf.digits dtnf.end"/>
</ pattern>
<noi nput >
<send target="source" event="done"
nanel i st="dtnf.end"/>
</ noi nput >
<nomat ch>
<send target="source" event="done"
nanel i st="dtnf.end"/>
</ nomat ch>
</ col |l ect >
</ di al ogstart>
</mem >
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13.6. User Controlled Gain

This shows an exanpl e of nesting groups to create an arbitrary full-
dupl ex nedia control. DTMF is detected on nedia flowing in one
direction and used to adjust the gain applied to nedia flowing in the
opposite direction. Additionally, the streamthat is used to detect
DTMF has DTM- renpved and its gain autonmatically adjusted before

| eaving the group. This wi dget could be used between a conference
partici pant and a conference m xer

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm  version="1.0">
<di al ogstart target="conn: 12345" nane="12345">
<group topol ogy="ful | dupl ex" >
<group topol ogy="parallel">
<dt nf >
<pattern digits="1" iterate="forever">
<send target="gain" event="|ouder"/>
</ pattern>
<pattern digits="2" iterate="forever">
<send target="gain" event="softer"/>
</ pattern>
</ dt nf >
<group topol ogy="serial ">
<cl anp/ >
<agc tgtlvl="0"/>
</ group>
</ group>
<gain ant="0" incr="5"/>
</ group>
</ di al ogstart>
</nmem >

14. WMBML Audit Exanpl es

The foll owi ng exanpl es describe the MSML Audit Conference Package and
the MSML Audit Connection Package, and their use together with the
MSML Audit Dial og Package or/and the MSM. Audit Stream Package.

14.1. Audit Al Conferences

Thi s exanpl e describes an audit of all active conferences on the
nedi a server, querying the conference configurations.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">

<audit queryid="conf:*
</nmsm >

statelist="audit.conf.confconfig.*"/>
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The following result assunmes two conferences currently allocated by
the nedia server. Conference "conf:1" contains both an audi o m xer
(with ASN enabl ed) and a video | ayout (vas) created, while conference
"conf: 2" contains only an audio mxer created with ASN di sabl ed.

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conf:1">
<confconfi g del et ewhen="nocontrol" tern="true">
<audi om x i d="audi om x1">
<asn ri="5s"/>
<n- | oudest n="16"/>
</ audi om x>
<vi deol ayout i d="vi deol ayout 1"
type="text/msm - basi c-1 ayout ">
<sel ector id="selectorl" nethod="vas" si="5s"
speaker sees="current" >
<root size="CIF"'/>
</ sel ect or>
</ vi deol ayout >
<control | er>conn: 1234</control | er >
</ conf confi g>
</auditresult>
<auditresult targetid="conf:2">
<confconfi g del et ewhen="nonedi a" term="true">
<audi om x i d="audi om x2" >
<n-| oudest n="1"/>
</ audi om x>
<control | er>conn: 1234</control | er >
</ confconfi g>
</auditresult>
</result>
</ msm >

14.2. Audit Conference D al ogs

Thi s exanpl e describes an audit of active dialogs on a specific
conference. The request queries all available dialog states.

<?xm version="1. 0" encodi ng="UTF-8""?>
<msm version="1.1">

<audit queryid="conf:1" statelist="audit.conf.dialog.*"/>
</nmem >

The exampl e result assumes a single dialog running on conference

"conf: 1", which has been running for 60 seconds, and the dialog is
currently executing a record operation
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conf:1">
<di al og name="sanpl e" >
<dur at i on>60</ dur ati on>
<primtive>record</primtive>
<control | er>conn: 1234</control | er >
</ di al og>
</auditresult>
</result>
</nmsm >

14.3. Audit Conference Streans

Thi s exanpl e request describes an audit of active streams on a
specific conference. The request queries all avail able stream
states.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">

<audit queryid="conf:1" statelist="audit.conf.stream?*"/>
</msm >

The exanpl e result assunes three audi o participants in the
conference. Connection "conn:1234" is a talk-listen participant with
both clanp and gain control enabled. Connection "conn:1235" is a
talk-only participant. Connection "conn:1236" is a listen-only
participant with automatic gain control enabl ed.
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conf:1">
<stream j oi nwi t h="conn: 1234" medi a="audi 0" dir="to">
<clanp dtnf="true" tone="fal se"/>
<gain ant="-10"/>
</streanp
<stream j oi nwi t h="conn: 1234" medi a="audi 0" dir="from >
<gain ant="10"/>
</ streanp
<stream j oi nwi t h="conn: 1235" nedi a="audi 0" dir="to">
</ streanp
<streamj oi nwi t h="conn: 1236" nedi a="audi 0" dir="from >
<gain agc="true" tgtlvl="0" maxgai n="10"/>
</ streanp
</auditresul t>
</result>
</nmsm >

14.4. Audit Al Connections

Thi s exanpl e request describes an audit of all active connections on
the nedia server. No additional state is queried.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">

<audit queryid="conn:*"/>
</ msm >

The exanpl e result assunes five connections currently allocated by
the nedi a server.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conn:1230"/>
<auditresult targetid="conn:1231"/>
<auditresult targetid="conn:1232"/>
<auditresult targetid="conn:1233"/>
<auditresult targetid="conn:1234"/>
</result>
</nmsm >

14.5. Audit Connection D al ogs

Thi s exanpl e request describes an audit of active dialogs on a
specific connection. No additional dialog state is queried.
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<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">

<audit queryid="conn:1234" statelist="audit.conn.dial og"/>
</ msm >

The exanpl e result assunes three dial ogs running on the connection

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conn: 1234">
<di al og name="sanpl el"/ >
<di al og name="sanpl e2"/>
<di al og name="sanpl e3"/ >
</auditresult>
</result>
</ msm >

14.6. Audit Connection Streamns

Thi s exanpl e request describes an audit of active streams on a
specific connection. No additional streamstate is queried.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">

<audit queryid="conn: 1234" statelist="audit.conn.streanl/>
</mem >

The exampl e result assumes three audi o streans created between target
connection and other MSM. objects, one of which is a bidirectiona

st ream bet ween target connection and a conference, and two are

uni di rectional streams between two ot her connections.

<?xm version="1.0" encodi ng="UTF-8""?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conn: 1234">
<stream joi nwi th="conf: 1" nmedi a="audi 0" dir="to"/>
<stream joi nwi th="conf: 1" medi a="audi 0" dir="from'/>
<stream j oi nwi t h="conn: 1235" medi a="audi 0" dir="to"/>
<stream j oi nwi t h="conn: 1236" medi a="audi 0" dir="from'/>
</auditresult>
</result>
</nmem >
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14.7. Audit Connection with Sel ective States

Thi s exanpl e describes an audit of a specific connection, querying
associated SIP dialog ID and SDP i nfo.

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<audit queryid="conn: 1234" statelist="audit.conn.sipdial og
audi t. conn. | ocal sdp audit.conn.renotesdp"/>
</ msm >

<?xm version="1.0" encodi ng="UTF-8"7?>
<msm version="1.1">
<result response="200">
<auditresult targetid="conn:1234">
<si pdi al og cal i d="ABCD@.0. 0. 0. 10: 5060"
| ocal t ag="sdfj si odf"
renot et ag="zvnnvi uhd8"/ >
<l ocal sdp>
v=0
0=- 31691 31691 IN I P4 ns5npcll. | ab. radisys.com
s=medi a server session
t=0 0
mraudi 0 33794 RTP/ AVP 0O
c=IN IP4 10.3.5.111
a=rtpmap: 0 PCMJ 8000
a=sendr ecv
mevi deo 32770 RTP/ AVP 34
c=INI1P4 10.3.5.11
b=AS: 48
a=rt pmap: 34 H263/ 90000
a=fntp:34 ClF=1
a=sendr ecv
</l ocal sdp>
<r enot esdp>
v=0
0=- 12345 12345 IN I P4 10.0.0. 88
s=Radi Sys SI P Media Server session
t=0 0
c=IN 1P4 10.0.0.126
b=AS: 128
mraudi o 10000 RTP/ AVP 0O
a=rtpmap: 0 PCMJ 8000
a=ptine: 20
a=sendr ecv
mevi deo 10002 RTP/ AVP 34
a=rt pmap: 34 H263/ 90000
a=fntp:34 CF=1
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15.

16.

a=sendr ecv
</ renot esdp>
</auditresult>
</result>
</ msnl >

Future Work

The foll owing capabilities may be added in future versions of this
docunent :

o Ability for MBML clients to audit or query the nedia server for
supported set of MSM. packages and profiles.

o Ability to version MSM. packages and profil es and nanmi ng schene for
MBM. ext ensi on packages.

XML Schenmn

MSML specification consists of a set of XM. schenmas, all of which may
be used together or any sub-set of the schemas nay be used for each
MBML package. The follow ng sections define a conplete set of
schemas covering all MSM. packages.

Each package contains a single schema file, <package-nanme>-

dat at ypes. xsd. This schena file can be included by its extended
package(s). Every package optionally contains another schema file,
<package_name>. xsd, which can be used directly to build or validate
MBML scripts for a given package.

The conplete MSM. schena (nmsm . xsd) includes all the individual NMSM.
packages.

<?xm version="1.0" encodi ng="UTF-8""?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >

<xs:include schenmalLocati on="nsn - core- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn - conf-core-dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs:include schemaLocati on="nsn -di al og- base- dat at ypes. xsd"/ >
<xs:include schenmaLocati on="nsnm -di al og-transform dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm -di al og- gr oup- dat at ypes. xsd"/ >
<xs:include schenmalLocati on="nsm - di al og- speech-dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn -di al og-f ax- det ect - dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - di al og-f ax- sendr ecv-

dat at ypes. xsd"/ >
<xs:include schenmalLocation="nsn -audit-core-datatypes. xsd"/>
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<xs:include schenmalLocation="nsn -audit-conf-datatypes. xsd"/>
<xs:include schenmalLocati on="nsn - audit-conn-dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - audi t -di al og- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - audi t-stream dat at ypes. xsd"/ >
<xs: el enent name="menm ">
<xs: conpl exType>
<xs: choi ce>
<xs: group ref="nemM Request Type" maxCccurs="unbounded"/ >
<xs: el enent name="event">
<xs: conpl exType>
<xs: choi ce maxCQccur s="unbounded" >
<XS:sequence>
<xs: el enent nanme="nane" type="nsm Event NaneVal ue. dat at ype"/ >
<xs: el enent nanme="val ue" >
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern val ue="[a-zA-Z0-9.]+"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
</ xs: sequence>
</ xs: choi ce>
<xs:attribute name="nane" type="msmnm Event Nane. dat at ype"
use="required"/>
<xs:attribute nanme="id" type="nsm Event Sour ce. dat at ype"
use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="result">
<xs: conpl exType>
<xs: choi ce>
<xs: el enent ref="description" m nCccurs="0"/>
<XS:sequence>
<xs: el enent ref="nsm ResultSi npl e" m nCccurs="0"
maxQOccur s="unbounded”/ >
<xs: el enent ref="nsm Resul t Conpl ex" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: choi ce>
<xs:attribute name="response">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:pattern value="\d{3}"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="mark" type="nmark. datatype"/>
</ xs: conpl exType>
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</ xs: el ement >
</ xs: choi ce>
<xs:attribute name="version" type="xs:string" use="required"
fixed="1.1"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>

16.1. MSM. Core
16.1.1. nsnl-core. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed" attri buteFornDef aul t="unqualified">
<xs:include schemalLocati on="nsn - cor e- dat at ypes. xsd"/ >
<xs: el enent name="menm ">
<xs: conpl exType>
<xs: choi ce>
<xs: group ref="nsmM Request Type" maxCccur s="unbounded"/ >
<xs: el enent nanme="event">
<xs: conpl exType>
<xs: choi ce maxCccur s="unbounded" >
<XS:sequence>
<xs: el enent nanme="nane" type="nsm Event NaneVal ue. dat at ype"/ >
<xs: el enent nanme="val ue" >
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern val ue="[a-zA-Z0-9.]+"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
</ xs: sequence>
</ xs: choi ce>
<xs:attribute name="nane" type="nmsmnm Event Nane. dat at ype"
use="required"/>
<xs:attribute name="id" type="nsm Event Sour ce. dat at ype"
use="required"/ >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="result">
<xs: conpl exType>
<xs: choi ce>
<xs: el enent ref="description" m nCccurs="0"/>
<Xs:sequence>
<xs: el enent ref="nsm ResultSi npl e" m nCccurs="0"
maxQOccur s="unbounded”/ >
<xs: el enent ref="nsm Resul t Conpl ex" m nCccurs="0"
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maxCQccur s="unbounded"/ >

</ xs: sequence>
</ xs: choi ce>

<xs:attribute name="response">

<xs:si npl eType>

<xs:restriction base="xs:string">
<xs:pattern value="\d{3}"/>

</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>

Mar kup Language
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<xs:attribute name="mark" type="nmark. datatype"/>

</ xs: conpl exType>
</ xs: el enent >
</ xs: choi ce>

<xs:attribute name="version" type="xs:string"

fixed="1.1"/>
</ xs: conpl exType>
</ xs: el enment >
</ xs: schema>

16.1.2. msml -core-dat at ypes. xsd

<?xm version="1. 0" encodi ng="UTF-8""?>

use="required"

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"

el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs: group nane="msn Request Type" >

<xs: choi ce>

<xs: el enent ref="nsm Request"/>

<xs: el enent name="send">
<xs: conpl exType>
<xs: conpl exCont ent >

<xs: extensi on base="nsm Request Type" >

<xs:attribute name="event" type="nsm Event. dat at ype"

use="required"/>

<xs:attribute nane="target" type="nsnl Target. dat at ype"

use="required"/>

<xs:attribute name="val uelist" type="xs:string"/>

</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: group>

<xs: el enent name="nem Request" type="msn Request Type"

abstract="true"/>

<xs: conpl exType name="nmsnl Request Type" >

<xs:attribute ref="nmark"/>

Sal eem et al. | nf or mat i ona

[ Page 137]



RFC

Sal

5707 Medi a Server Markup Language February 2010

</ xs: conpl exType>
<xs: el enent name="nen Resul t Si npl e" type="nsm Resul t Si npl eType"
abstract="true"/>
<xs: el enent name="nmsm Resul t Conpl ex" type="nsm Resul t Conpl exType"
abstract="true"/>
<xs: si mpl eType nanme="nsn Resul t Si npl eType" >
<xs:restriction base="xs:string"/>
</ xs: si npl eType>
<xs: conpl exType nane="nsmn Resul t Conpl exType"/ >
<xs: el enent nanme="description" type="xs:string"/>
<xs:attribute name="mark" type="nmark. datatype"/>
<xs: si nmpl eType nane="nsnl | nst ancel D. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="[a-zA-Z0-9.:\- _]+"/>
</xs:restriction>
</ xs:si npl eType>
<xs:si nmpl eType nane="connl D. dat at ype" >
<xs:restriction base="xs:string">
<xs: pattern val ue="conn:[a-zA-Z0-9.:\- _]+"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si mpl eType nane="confl D. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="conf:[a-zA-Z0-9.:\- _]+"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="di al ogl D. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="conf:[a-zA-Z0-9.:\-_]+/dialog:[a-zA-Z0-9.:\-_]+"/>
<xs: pattern val ue="conn:[a-zA-Z0-9.:\- _]+/dialog:[a-zA-Z0-9.:\-_]+"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nanme="i ndependent | D. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="conf:[a-zA-Z0-9.:\-_]+"/>
<xs: pattern val ue="conn:[a-zA-Z0-9.:\- _]+"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si nmpl eType nane="di al ogLanguage. dat at ype" >
<xs:restriction base="xs:string">
<xs: enuneration val ue="application/ mom +xm "/ >
<xs: enuneration val ue="application/voi cexm +xm "/ >
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nanme="nmsm Event. dat at ype" >
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
<xs: si mpl eType nane="nsnl Send. dat at ype" >
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<xs:restriction base="xs:string"/>
</ xs: si npl eType>
<xs: si npl eType nanme="nmsm Event Name. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="nmsm . di al og. exit"/>
<xs: pattern val ue="nmsnl.conf.asn"/>
<xs: pattern val ue="nmsnl . conf. nonedi a"/ >
<xs:pattern val ue="nsnl .dial og.exit"/>
<xs:pattern value="[a-zA-Z0-9.: \-]+"/>
</xs:restriction>
</ xs:si npl eType>
<xs: si nmpl eType nane="nsnl Tar get. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern
val ue="conf:[a-zA-Z0-9.: \-]+(/oper:[a-zA-Z0-9.: \-]+\*)*"/>
<xs:pattern
val ue="conn:[a-zA-Z0-9.: \-]+(/oper:[a-zA-Z0-9.: \-]+\*)+"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nanme="nsnl Event Sour ce. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="conf:[a-zA-Z0-9.: \-]1+"/>
<xs:pattern value="(conf:[a-zA-Z0-9.: \-]+| conn:[a-zA-Z0-9.: \-
]+)/dialog:[a-zA-Z0-9.: \-]+"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nanme="nsn Event NaneVal ue. dat at ype" >
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
<xs: si nmpl eType nane="nar k. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="[a-zA-Z0-9.:\- _]+"/>
</xs:restriction>
</ xs:si npl eType>
<xs:si nmpl eType nane="bool ean. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="true"/>
<xs:enuneration val ue="fal se"/>
</xs:restriction>
</ xs:si npl eType>
<xs:si nmpl eType nane="posDurati on. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="(\+)?([0-9]*\.)?[0-9] +(ns|s)"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: schema>

Sal eem et al. I nf or mati onal [ Page 139]



RFC 5707 Medi a Server Markup Language February 2010

16.2. MBM. Conference Core Package
16.2.1. msm -conf-core. xsd

<?xm version="1. 0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schemaLocati on="mnsm -core. xsd"/>
<xs:include schemalLocati on="nsn - conf - core-dat at ypes. xsd"/ >
</ xs: schema>

16.2.2. msnl -conf-core-dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://wwm. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schenalLocati on="nsn - core-dat at ypes. xsd"/ >
<xs: el enent nanme="creat econference" substitutionG oup="nsnl Request" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="nsnm Request Type" >
<xs:all>
<xs: el enent nane="audi om x" type="audi oM xType" m nCccurs="0"/>
<xs: el enent nanme="vi deol ayout" type="vi deoLayout Type"
m nCccur s="0"/ >
<xs: el enent name="reserve" m nCccurs="0">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="resource" maxCccurs="unbounded" >
<xs: conpl exType>
<XS:sequence>
<xs:any nanmespace="##ot her" processContents="1ax"
m nOccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="n" type="xs:positivelnteger"
defaul t="1"/>
<xs:anyAttribute namespace="##any"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
<xs:attribute nanme="required" type="bool ean. dat at ype"
defaul t="true"/>
</ xs: conpl exType>
</ xs: el ement >
</xs:all>
<xs:attribute nane="nane" type="msnl | nstancel D. dat at ype"/ >
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<xs:attribute name="del et ewhen" default="never">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="nonedi a"/ >
<xs: enuneration val ue="nocontrol "/ >
<xs:enuneration val ue="never"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="terni type="bool ean. dat atype" defaul t="true"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="nodi f yconference" substitutionG oup="nsnl Request" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<xs:all>
<xs: el enent nanme="audi om x" type="audi oM xType" m nCccurs="0"/>
<xs: el enent name="vi deol ayout" type="vi deoLayout Type"
m nCccurs="0"/>
</xs:all>
<xs:attribute nane="id" type="conflD. datatype" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="destroyconference" substitutionG oup="nsm Request">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<xs:all>
<xs: el enent name="audi onm x" type="basi cAudi oM xType"
m nOccur s="0"/ >
<xs: el enent nane="vi deol ayout" type="basi cVi deoLayout Type"
m nCccur s="0"/ >
</xs:all>
<xs:attribute name="id" type="conflD. datatype" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="j oi n" substitutionG oup="nsm Request" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="nsnm Request Type" >
<XS:sequence>
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<xs: el enent nane="streant' type="streanlype" m nCccurs="0"
maxQccur s="4"/ >
</ xs: sequence>
<xs:attribute name="id1l" type="independent! D. dat at ype"
use="required"/>
<xs:attribute nane="id2" type="independent!D. dat at ype"
use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="nodi fystreant substitutionG oup="nsm Request">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="nsm Request Type" >
<XS:sequence>
<xs: el enent name="streant type="streanilype" maxQccurs="4"/>
</ xs: sequence>
<xs:attribute nane="idl" type="independent| D. dat at ype"
use="required"/ >
<xs:attribute name="id2" type="independent! D. dat at ype"
use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="unjoi n" substitutionG oup="msm Request" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<XS:sequence>
<xs: el enent nane="streant' type="basicStreanlype" m nCccurs="0"
maxQccur s="4"/ >
</ xs: sequence>
<xs:attribute name="idl1" type="independent! D. dat at ype"
use="required"/>
<xs:attribute nane="id2" type="independent| D. dat at ype"
use="required"/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="nonitor" substitutionG oup="nsm Request">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="nsm Request Type" >
<xs:attribute name="idl" type="connlD. dat atype" use="required"/>
<xs:attribute nane="id2" type="independent|D. dat at ype"
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use="required"/>
<xs:attribute name="conpressed" type="bool ean. dat at ype"
defaul t="fal se"/ >
</ Xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="confid" type="nmsm ResultSi npl eType"
substituti onG oup="nsm Resul t Si npl e"/ >
<xs: conpl exType name="basi cSt reaniype" >
<xs:attribute name="dir">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration value="to-idl"/>
<xs:enuneration value="fromidl"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute name="nmedi a">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="audi 0"/ >
<xs:enuneration val ue="vi deo"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="conpressed" type="bool ean. dat atype"/>
</ xs: conpl exType>
<xs: conpl exType nanme="str eanlype" >
<xs: compl exCont ent >
<xs: ext ensi on base="basi cStreanType" >
<xs: choi ce m nCccurs="0" nmaxCccur s="unbounded" >
<xs:el enent name="gain">
<xs: conpl exType>
<xs:attribute name="anmt" use="optional ">
<xs: si npl eType>
<xs:restriction base="xs:integer">
<xs: m nl ncl usi ve val ue="-96"/>
<xs: maxl| ncl usi ve val ue="96"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nanme="agc" type="bool ean. dat atype"/>
<xs:attribute name="tgtlvl" use="optional ">
<xs: si npl eType>
<xs:restriction base="xs:nonPositivel nteger">
<xs: m nl ncl usi ve val ue="-40"/>
<xs: maxl| ncl usi ve val ue="0"/>
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</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="nmaxgain" defaul t="10">
<xs:si npl eType>
<xs:restriction base="xs: nonNegativel nteger">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="40"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="cl anp" >
<xs: conpl exType>
<xs:attribute name="dtnf" type="bool ean. dat atype"/ >
<xs:attribute name="tones" type="bool ean. dat atype"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="visual "/ >
</ xs: choi ce>
<xs:attribute name="preferred" type="bool ean. dat at ype"
defaul t="fal se"/>
<xs:attribute nanme="di splay" type="xs:string"/>
<xs:attribute nanme="override" type="bool ean. dat at ype"
defaul t="fal se"/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="basi cAudi oM xType" >
<xs:attribute nanme="id" type="xs:string" use="optional"/>
<xs:attribute nanme="sanpl erate" type="xs:positivelnteger"
use="optional " defaul t="8000"/>
</ xs: conpl exType>
<xs: conmpl exType name="audi oM xType" >
<xs: compl exCont ent >
<xs: ext ensi on base="basi cAudi oM xType" >
<xs:all>
<xs:el enent nanme="asn" m nCccurs="0">
<xs: conpl exType>
<xs:attribute name="ri" type="posDuration. datatype"/>
<xs:attribute name="asth" default="-96">
<xs: si npl eType>
<xs:restriction base="xs: nonPositivelnteger">
<xs: m nl ncl usi ve val ue="-96"/>
<xs: max| ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
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</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="n-|oudest" m nCQccurs="0">
<xs: conpl exType>
<xs:attribute name=
</ xs: conpl exType>
</ xs: el ement >
</xs:all>
</ Xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="basi cVi deoLayout Type" >
<xs:attribute name="id" type="xs:string" use="required"/>
<xs:attribute name="type" type="xs:string" use="required"
fixed="text/msm -basic-1ayout"/>
</ xs: conpl exType>
<xs: conpl exType name="vi deoLayout Type" >
<xs: conpl exCont ent >
<xs: ext ensi on base="basi cVi deoLayout Type" >
<xs: choi ce>
<xs: el enent nanme="sel ector">
<xs: conpl exType>
<xs: compl exCont ent >
<xs: extensi on base="sel ector Type" >
<xs: choi ce>
<xs: el enent name="root" type="root Type" m nCccurs="0"/>
<xs: el enent name="regi on" m nCccurs="0">
<xs: conpl exType>
<xs:attribute nanme="id" type="xs:string" use="required"/>
<xs:attribute name="left" type="xs:positivelnteger"/>
<xs:attribute name="top" type="xs:positivelnteger"/>
<xs:attribute name="rel ativeSi ze">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="1/4"/>
<xs:enuneration val ue="1/3"/>
<xs:enuneration value="2/3"/>
<xs:enuneration value="3/4"/>
<xs:enuneration val ue="1"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="priority">
<xs: si npl eType>
<xs:restriction base="xs:float">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxExcl usi ve val ue="1"/>

n" type="xs:positivelnteger" use="required"/>

Sal eem et al. I nf or mati onal [ Page 145]



RFC 5707 Medi a Server Markup Language February 2010

</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="title" type="xs:string"/>
<xs:attribute name="titleTextColor" type="xs:string"/>
<xs:attribute nanme="titl eBackgroundCol or" type="xs:string"/>
<xs:attribute nanme="borderColor" type="xs:string"/>
<xs:attribute nanme="border Wdth" type="xs:positivelnteger"/>
<xs:attribute name="I|ogo" type="xs:anyURl"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="root" type="root Type"/>
<xs: el enent nanme="regi on" m nCccurs="0" maxQccur s="unbounded" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="regi onType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="regi onType" >
<xs:attribute nanme="id" type="xs:string" use="required"/>
<xs:attribute name="left" type="xs:positivelnteger"/>
<xs:attribute nanme="top" type="xs:positivelnteger"/>
<xs:attribute name="rel ativeSi ze">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="1/4"/>
<xs:enuneration val ue="1/3"/>
<xs:enuneration val ue="2/3"/>
<xs:enuneration value="3/4"/>
<xs:enuneration val ue="1"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="priority">
<xs: si npl eType>
<xs:restriction base="xs:float">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxExcl usi ve val ue="1"/>
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</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="title" type="xs:string"/>
<xs:attribute name="titleTextColor" type="xs:string"/>
<xs:attribute nanme="titl eBackgroundCol or" type="xs:string"/>
<xs:attribute nanme="borderColor" type="xs:string"/>
<xs:attribute name="border Wdth" type="xs:positivelnteger"/>
<xs:attribute name="I|ogo" type="xs:anyURl"/>
</ xs: conpl exType>
<xs: conmpl exType name="sel ect or Type" >
<xs:attribute nanme="id" type="xs:string" use="required"/>
<xs:attribute nanme="nethod" use="required">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="vas"/>
<xs: enuneration val ue="sequence"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="status" defaul t="active">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="active"/>
<xs:enuneration val ue="di sabl ed"/ >
</ xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="si" type="posDuration. datatype" default="1s"/>
<xs:attribute nanme="bl ankot hers" type="xs: bool ean" default="fal se"/>
<xs:attribute nane="speakersees" default="current">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration value="current"/>
<xs:enuneration val ue="previous"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: conpl exType>
<xs: conpl exType nanme="r oot Type">
<xs:attribute name="size" default="ClF'>
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="16C F"/ >
<xs:enuneration val ue="4Cl F"'/ >
<xs:enuneration value="ClF"'/>
<xs:enuneration val ue="QCl F"/ >
</xs:restriction>
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</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="backgroundcol or" type="xs:string"
def aul t =" bl ack"/ >
<xs:attribute name="backgroundi mage" type="xs:anyURl"/>
</ xs: conpl exType>
<xs: si nmpl eType nane="confcl ass. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="standard"/>
<xs:enuneration value="preferred"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si nmpl eType nane="conf erenceType. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="audi o. basi c"/>
<xs:enuneration val ue="audi o. advanced"/ >
</xs:restriction>
</ xs: si npl eType>
<xs: si mpl eType nane="dupl ex. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="half"/>
<xs:enuneration value="full"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: schema>

16.3. MBM. Di al og Packages
16.3.1. nsm -di al og-core. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schenmaLocation="nsn -di al og- cor e-dat at ypes. xsd"/ >
</ xs: schema>

16.3.2. msnl -di al og- cor e- dat at ypes. xsd

<?xm version="1. 0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsn - core- dat at ypes. xsd"/ >
<xs:group name="nonm Request">
<xs: choi ce>
<xs: group ref="executeType"/>
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<xs: group ref="sendType"/>
</ xs: choi ce>
</ xs: group>
<xs: el enent nanme="di al ogstart" substituti onG oup="nmsm Request">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<xs: choi ce>
<xs:group ref="nom Request"” m nCccurs="0"/>
</ xs: choi ce>
<xs:attribute name="target" type="independentl D. dat at ype"
use="required"/>
<xs:attribute nane="type" type="dial ogLanguage. dat at ype"
use="required"/ >
<xs:attribute name="nane" type="msnl | nstancel D. dat at ype"/ >
<xs:attribute name="src" type="xs:anyURl" use="optional"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="di al ogend" substituti onG oup="msm Request">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<xs:attribute nane="id" type="di al ogl D. dat at ype" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="di al ogi d* type="nsn Resul t Si npl eType"
substituti onG oup="nsm Resul t Si npl "/ >
<XS:group nanme="executeType">
<xs: choi ce>
<xs:elenment ref="primtive" maxOccurs="unbounded"/ >
<xs:elenent ref="control" maxCccurs="unbounded"/>
</ xs: choi ce>
</ xs: group>
<xs: el enment name="primtive" type="primtiveType" abstract="true"/>
<xs:conpl exType nanme="prinitiveType">
<xs:attribute name="id" type="nonl|D. datatype"/>
</ xs: conpl exType>
<xs:el enent name="control" abstract="true"/>
<XS: group nane="sendType">
<xs: choi ce>
<xs: choi ce>
<xs: el enent name="exit" type="exitType"/>
<xs: el enent name="di sconnect" type="exitType"/>
</ xs: choi ce>
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<XS:sequence>
<xs:el enent ref="send" naxCccurs="unbounded"/>
<xs:choi ce m nCccurs="0">
<xs: el enent name="exit" type="exitType"/>
<xs: el enent name="di sconnect" type="exitType"/>
</ xs: choi ce>
</ xs: sequence>
</ xs: choi ce>
</ xs: group>
<xs: el enent nanme="send">
<xs: conpl exType>
<xs:attribute nanme="event" type="nonm Event. dat atype" use="required"/>
<xs:attribute nane="target" type="nonl Target. dat at ype"
use="required"/ >
<xs:attribute name="nanelist" type="nom Nanelist.datatype"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType name="exit Type">
<xs:attribute nanme="nanelist" type="nom Nanelist.datatype"/>
</ xs: conpl exType>
<xs: si npl eType nane="nonm | D. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="[a-zA-Z0-9][a-zA-Z0-9. \-]*"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nanme="nom Event. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="[a-zA-Z0-9][a-zA- Z0-9. \-]*"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si nmpl eType nane="non Nanel i st. dat at ype" >
<xs:restriction base="xs:string"/>
</ xs: si npl eType>
<xs:sinmpl eType nane="dtnfDi gits. dat at ype">
<xs:restriction base="xs:string">
<xs:pattern val ue="[0-9#*]+"/ >
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nane="iterate. dat at ype">
<xs:uni on nmenber Types="xs: positivel nt eger">
<xs:si npl eType>
<xs:restriction base="xs: negativel nteger">
<xs: m nlncl usive val ue="-1"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="forever"/>
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</xs:restriction>
</ xs: si npl eType>
</ xs: uni on>
</ xs:si npl eType>
<xs:si nmpl eType nane="nonl Tar get . dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="[a-zA-Z0-9][a-zA-Z0-9. \-]1*"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si nmpl eType nane="dur ati on. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern value="(\+/\-)?([0-9]*\.)?[0-9] +(ns|s)"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: schema>

16. 3. 3. nmsnl -di al og- base. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schenmaLocation="nsn -di al og- cor e-dat at ypes. xsd"/ >
<xs:include schenmaLocation="nsn -di al og- base- dat at ypes. xsd"/ >
</ xs: schema>

16. 3. 4. nsml -di al og- base- dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Scherma"
el ement For nDef aul t =" unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs:imnport namespace="http://ww. w3. org/ XM./ 1998/ nanespace"
schemaLocati on="http://ww. w3. or g/ 2001/ xm . xsd"/ >
<xs: el enent nanme="pl ay" substitutionGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="primtiveType">
<XS:sequence>
<xs: choi ce maxQccur s="unbounded" >
<xs: el enment nanme="audi 0" mi nOccurs="0" nmaxCccurs="unbounded" >
<xs: conpl exType>
<xs:attribute name="uri" type="xs:anyURl" use="required"/>
<xs:attribute name="iterate" type="iterate. datatype"
defaul t="1"/>
<xs:attribute name="format" type="xs:string" use="optional"/>

Sal eem et al. I nf or mati onal [ Page 151]



RFC 5707 Medi a Server Markup Language February 2010

<xs:attribute nanme="audi osanpl erate" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute name="audi osanpl esi ze" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute ref="xm:1ang"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="vi deo" mi nOccurs="0" nmaxCccurs="unbounded" >
<xs: conpl exType>
<xs:attribute name="uri" type="xs:anyURl" use="required"/>
<xs:attribute name="iterate" type="iterate. datatype"
use="optional " default="1"/>
<xs:attribute name="format" type="xs:string" use="optional"/>
<xs:attribute nanme="audi osanpl erate" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute name="audi osanpl esi ze" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute nanme="codecconfig" type="xs:string"
use="optional "/ >
<xs:attribute name="profile" type="xs:string" use="optional"/>
<xs:attribute name="level" type="xs:string" use="optional"/>
<xs:attribute name="i magew dt h" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute nane="i nagehei ght" type="xs: positivelnteger"
use="optional "/ >
<xs:attribute name="naxbitrate" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute name="franmerate" type="xs:positivelnteger"
use="optional "/ >
</ xs: conpl exType>
</ xs: el ement >
<xs:el enent name="nmedi a" mi nOccurs="0" nmaxCccurs="unbounded" >
<xs: conpl exType>
<xs: choi ce m nCccurs="0" nmaxCccur s="unbounded" >
<xs: el enent nanme="audi 0" m nCccurs="0">
<xs: conpl exType>
<xs:attribute name="uri" type="xs:anyURlI" use="required"/>
<xs:attribute nane="iterate" type="iterate. datatype"
defaul t="1"/>
<xs:attribute name="format" type="xs:string"
use="optional "/ >
<xs:attribute nane="audi osanpl erat e"
type="xs: positivel nteger" use="optional"/>
<xs:attribute nanme="audi osanpl esi ze"
type="xs: positivel nteger" use="optional"/>
<xs:attribute ref="xnm:I1ang"/>
</ xs: conpl exType>
</ xs: el ement >
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<xs: el enent nane="vi deo" m nQccurs="0">
<xs: conpl exType>
<xs:attribute name="uri" type="xs:anyURl" use="required"/>
<xs:attribute name="iterate" type="iterate. datatype"
use="optional " default="1"/>
<xs:attribute nanme="format" type="xs:string"
use="optional "/ >
<xs:attribute nanme="audi osanpl erat e"
type="xs: positivel nteger" use="optional"/>
<xs:attribute name="audi osanpl esi ze"
type="xs: positivel nteger" use="optional"/>
<xs:attribute nanme="codecconfig" type="xs:string"
use="optional "/ >
<xs:attribute name="profile" type="xs:string"
use="optional "/ >
<xs:attribute name="level" type="xs:string" use="optional"/>
<xs:attribute name="i magew dt h" type="xs:positivelnteger”
use="optional "/ >
<xs:attribute nanme="i nagehei ght" type="xs: positivel nteger"
use="optional "/ >
<xs:attribute name="naxbitrate" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute nanme="franmerate" type="xs:positivelnteger"
use="optional "/ >
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enment ref="snedi a" m nOccurs="0" nmaxCccur s="unbounded"/ >
</ xs: choi ce>
<xs:choi ce m nCccurs="0">
<xs: el enent name="pl ayexit">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: sequence>
<xs:attribute name="interval" type="posDurati on. datatype"
use="optional "/ >
<xs:attribute nane="iterate" type="iterate.datatype" use="optional"
defaul t="1"/>
<xs:attribute nanme="offset" type="duration. datatype"
use="optional "/ >
<xs:attribute name="initial" use="optional" default="generate">
<xs:si npl eType>
<xs:restriction base="xs:string">
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<xs: enuneration val ue="generate"/>
<xs: enuneration val ue="suspend"/ >
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nanme="naxtine" type="posDuration. datatype"
use="optional "/ >
<xs:attribute nanme="skip" type="duration. datatype" use="optional"
def aul t="3s"/>
<xs:attribute name="barge" type="bool ean. dat atype" use="optional"
defaul t="fal se"/>
<xs:attribute nane="cl eardb" type="bool ean. dat at ype" use="optional"
defaul t="fal se"/>
<xs:attribute ref="xnl:lang"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="record" substitutionG oup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="primtiveType">
<xs: choi ce m nCccurs="0">
<xs: el enent ref="play" m nQccurs="0" maxCccurs="unbounded"/ >
<xs: el enent ref="tonegen" m nCccurs="0" maxQOccurs="unbounded"/ >
<xs:el enent nane="recordexit">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
<xs:attribute nanme="append" type="bool ean. dat atype" use="optional "
defaul t="fal se"/>
<xs:attribute name="dest" type="xs:anyURl " use="optional"/>
<xs:attribute name="audi odest"” type="xs:anyURl" use="optional"/>
<xs:attribute nane="vi deodest" type="xs:anyURI" use="optional"/>
<xs:attribute name="format" use="required">
<xs: si npl eType>
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nane="codecconfig" use="optional ">
<xs: si npl eType>
<xs:restriction base="xs:string"/>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="audi osanpl erate"” type="xs:positivelnteger”
use="optional "/ >
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<xs:attribute nanme="audi osanpl esi ze" type="xs: positivelnteger"
use="optional "/ >
<xs:attribute name="profile" use="optional">
<xs:si npl eType>
<xs:restriction base="xs:string"/>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="Ilevel" use="optional ">
<xs: si npl eType>
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nane="i nagew dt h" type="xs: positivelnteger"
use="optional "/ >
<xs:attribute name="i magehei ght" type="xs:positivel nteger"
use="optional "/ >
<xs:attribute name="naxbitrate" type="xs:positivelnteger”
use="optional "/ >
<xs:attribute nanme="franmerate" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute name="nmaxtine" type="posDuration. datatype"
use="required"/>
<xs:attribute name="initial" use="optional" default="create">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="create"/>
<xs:enuneration val ue="suspend"/ >
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nanme="prespeech" type="posDuration. datatype"
use="optional " default="0s"/>
<xs:attribute name="postspeech" type="posDuration. datatype"
use="optional " defaul t="0s"/>
<xs:attribute name="ternkey" use="optional">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: pattern val ue="[0-9#* ABCD| "/ >
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="dtnf" substitutionGoup="primtive">
<xs: conpl exType>
<xs: compl exCont ent >
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<xs: extension base="primtiveType">
<XS:sequence>
<xs:el enent nanme="pattern" naxCccurs="unbounded">
<xs: conpl exType>
<xs:group ref="sendType"/>
<xs:attribute nanme="digits" type="xs:string" use="required"/>
<xs:attribute name="format">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="ngcp"/>
<xs: enuneration val ue="negaco"/>
<xs: enuneration val ue="nom +di gits"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="iterate" type="iterate.datatype"
defaul t="1"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el enent name="detect" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="noi nput" type="iterateSendType" m nCccurs="0"/>
<xs: el enent nanme="nonmatch" type="iterateSendType" minCccurs="0"/>
<xs:el enent nane="dtnfexit" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent ref="play" m nQccurs="0"/>
</ xs: sequence>
<xs:attribute name="cl eardb" type="bool ean. dat at ype"
defaul t="true"/>
<xs:attribute nanme="fdt" type="posDuration. datatype" default="0s"/>
<xs:attribute nanme="idt" type="posDuration. datatype" default="4s"/>
<xs:attribute name="edt" type="posDuration. datatype" default="4s"/>
<xs:attribute name="starttinmer" type="bool ean. dat at ype"
defaul t="fal se"/ >
<xs:attribute name="iterate" type="iterate.datatype" defaul t="1"/>
<xs:attribute nane="I|dd" type="posDuration. datatype" default="0s"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="coll ect” substituti onGoup="prinmtive">
<xs: conpl exType>
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<xs: conpl exCont ent >
<xs: extensi on base="primtiveType">
<XS:sequence>
<xs: el enent nanme="pattern" maxCccurs="unbounded">
<xs: conpl exType>
<xs: group ref="sendType"/>
<xs:attribute name="digits" type="xs:string" use="required"/>
<xs:attribute name="format">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="ngcp"/>
<xs: enuneration val ue="negaco"/ >
<xs: enuneration val ue="nom +di gits"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="iterate" type="iterate. datatype"
defaul t="1"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el enent name="detect" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="noi nput" type="iterateSendType" minCccurs="0"/>
<xs: el enent name="nonmatch" type="iterateSendType" minCccurs="0"/>
<xs: el enent nanme="dtnfexit" m nQccurs="0">
<xs: conpl exType>
<xs: group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent ref="play" m nQccurs="0"/>
</ xs: sequence>
<xs:attribute name="cl eardb" type="bool ean. dat at ype"
defaul t="true"/>
<xs:attribute nanme="fdt" type="posDuration. datatype" default="0s"/>
<xs:attribute name="idt" type="posDuration. datatype" default="4s"/>
<xs:attribute name="edt" type="posDuration. datatype" default="4s"/>
<xs:attribute name="starttinmer" type="bool ean. dat at ype"
defaul t="fal se"/ >
<xs:attribute nane="iterate" type="iterate.datatype" default="1"/>
<xs:attribute nanme="I|dd" type="posDuration. datatype"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="dtnfgen" substituti onGoup="primtive">
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<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extensi on base="primtiveType">
<xs:choi ce m nCccurs="0">
<xs: el enent nanme="dtnf genexit">
<xs: conpl exType>
<xs: group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>

February 2010

<xs:attribute name="|evel" use="optional" default="-6">

<xs: si npl eType>

<xs:restriction base="xs: nonPositivelnteger">

<xs: max!| ncl usi ve val ue="0"/>
<xs: m nl ncl usi ve val ue="-96"/>
</xs:restriction>

</ xs:si npl eType>

</xs:attribute>

<xs:attribute nanme="digits" type="dtnfDigits. datatype"

use="required"/ >

<xs:attribute name="dur" type="posDuration. datatype"

def aul t="100ns"/ >

use="optional "

<xs:attribute name="interval" type="posDurati on. dat atype"

use="optional " defaul t="100ns"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent name="t onegen" substituti onG oup="prinmtive">

<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="primtiveType">
<xs:choi ce m nCccurs="0">
<xs: el enent name="t onegenexit" m nQccurs="0">
<xs: conpl exType>
<xs: group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enent nanme="tone" maxCccur s="unbounded" >

<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="tonel">
<xs: conpl exType>

<xs:attribute name="freq" use="required">

<xs: si npl eType>

<xs:restriction base="xs: unsignedlnt">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="3999"/>
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</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="atten" use="required">
<xs:si npl eType>

<xs:restriction base="xs: nonPositivelnteger">

<xs: m nl ncl usi ve val ue="-96"/>
<xs: max| ncl usi ve val ue="0"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="tone2" >
<xs: conpl exType>
<xs:attribute name="freq" use="required">
<xs:si npl eType>
<xs:restriction base="xs: unsignedlnt">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl| ncl usi ve val ue="3999"/ >
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute name="atten" use="required">
<xs: si npl eType>

<xs:restriction base="xs: nonPositivelnteger">

<xs: m nl ncl usi ve val ue="-96"/>
<xs: maxl ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el enent >

February 2010

<xs: el emrent nane="sil ence" m nCQccurs="0" maxCOccur s="unbounded" >

<xs: conpl exType>

<xs:attribute nanme="duration" type="duration. datatype"

use="required"/>

</ xs: conpl exType>

</ xs: el ement >
</ xs: sequence>
<xs:attribute name="duration" use="required">
<xs: si npl eType>

<xs:restriction base="duration. datatype"/>
</ xs: si npl eType>
</xs:attribute>

<xs:attribute name="iterate" type="iterate. datatype"

use="optional " default="1"/>
</ xs: conpl exType>
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</ xs: el ement >
<xs:el enent nane="sil ence" m nCccurs="0" maxQccur s="unbounded" >
<xs: conpl exType>
<xs:attribute name="duration" type="duration.datatype"
use="required"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
<xs:attribute name="iterate" type="iterate.datatype" use="optional"
default="1"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType nanme="it erat eSendType" >
<xs:group ref="sendType"/>
<xs:attribute name="iterate" type="iterate.datatype" defaul t="1"/>
</ xs: conpl exType>
<xs: el enent nanme="snedi a" type="snedi aType" abstract="true"/>
<xs: conpl exType nane="snedi aType" >
<xs:attribute ref="xm:Iang"/>
<xs:attribute name="iterate" type="iterate. datatype"/>
</ xs: conpl exType>
<xs: el enent nane="var" substitutionG oup="snedia">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="snedi aType" >
<xs:attribute name="type" use="required">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="date"/>
<xs:enuneration value="digits"/>
<xs:enuneration val ue="duration"/>
<xs:enuneration val ue="nont h"/>
<xs: enuneration val ue="noney"/>
<xs:enuneration val ue="nunber"/>
<xs:enuneration val ue="sil ence"/>
<xs:enuneration val ue="tine"/>
<xs:enuneration val ue="weekday"/ >
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nanme="subtype" type="xs:string" use="optional"/>
<xs:attribute nanme="val ue" type="xs:string" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
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</ xs: conpl exType>
</ xs: el enent >
</ xs: schema>

16.3.5. nmsmnl -di al og-transform xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"

el ement For nDef aul t =" unqual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schenmaLocati on="nsn -di al og- cor e-dat at ypes. xsd"/ >
<xs:include schenmaLocati on="nsn -di al og-transform dat at ypes. xsd"/ >
</ xs: schema>

16.3.6. nsmnl -di al og-transform dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Scherma"
el ement For nDef aul t =" unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs:inport namespace="http://ww. w3. or g/ XM/ 1998/ nanespace"
schemaLocati on="http://ww. w3. or g/ 2001/ xm . xsd"/ >
<xs: el enent nanme="vad" substitutionGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="primtiveType">
<xs:all>
<xs: el enent nane="voice" type="vadPatternType" m nCccurs="0"/>
<xs: el enent nane="sil ence" type="vadPatternType" m nQccurs="0"/>
<xs: el enent nane="tvoi ce" type="vadPatternType" m nCccurs="0"/>
<xs: el enent name="tsil ence" type="vadPatternType" minCccurs="0"/>
</xs:all>
<xs:attribute name="starttinmer" type="bool ean. dat at ype"
defaul t="fal se"/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="gain" substituti onGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="primtiveType">
<xs:attribute name="incr" default="3">
<xs:si npl eType>
<xs:restriction base="xs:positivelnteger">
<xs: maxl ncl usi ve val ue="96"/>
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</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute nanme="am"
<xs:si npl eType>
<xs:restriction base="xs:integer">
<xs: m nlncl usi ve val ue="-96"/>
<xs: maxl ncl usi ve val ue="96"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="agc" substitutionGoup="primtive">
<xs: conpl exType>
<xs: compl exCont ent >
<xs: extensi on base="primtiveType">
<xs:attribute name="tgtlvl" use="required">
<xs: si npl eType>
<xs:restriction base="xs: nonPositivelnteger">
<xs: m nl ncl usi ve val ue="-40"/>
<xs: maxl| ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>

<xs:attribute name="nmaxgain" defaul t="10">
<xs:si npl eType>
<xs:restriction base="xs: nonNegativel nteger">
<xs: m nlncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="40"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="gate" substitutionGoup="primtive">
<xs: conpl exType>
<xs: compl exCont ent >
<xs: extensi on base="primtiveType">
<xs:attribute name="initial" default="pass">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="pass"/>
<xs:enuneration value="halt"/>

use="required" >
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</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="cl anp" substituti onGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="primtiveType"/>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="rel ay" substituti onGoup="printive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="primtiveType"/>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType name="vadPatternType" >
<xs:group ref="sendType"/>
<xs:attribute nane="iterate" type="iterate.datatype" default="1"/>
<xs:attribute nanme="Ilen" type="posDuration. datatype" use="required"/>
<xs:attribute nanme="sen" type="posDuration. datatype" use="optional"/>
</ xs: conpl exType>
</ xs: schema>

16.3.7. nsnl -di al og- group. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns:xs="http://wwmv. w3. or g/ 2001/ XM_Schena"

el ement For nDef aul t =" unqual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemaLocati on="nsm -core. xsd"/>
<xs:include schenmaLocation="nsn -di al og- cor e-dat at ypes. xsd"/ >
<xs:include schemalLocation="nsm -di al og- base- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - di al og- gr oup- dat at ypes. xsd"/ >
</ xs: schema>

16. 3.8. msnl -di al og- gr oup- dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns:xs="http://wwm. w3. or g/ 2001/ XM_Schena"
el ement For nDef aul t =" unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schenmaLocati on="nsnl - core-dat at ypes. xsd"/ >
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<xs:include schenmaLocation="nsn -di al og- cor e-dat at ypes. xsd"/ >
<xs:include schemaLocation="nsm -di al og- base- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn -di al og-transform dat at ypes. xsd"/ >
<xs: el enent name="group" substituti onG oup="control">
<xs: conpl exType>
<XS:sequence>
<xs: group ref="executeType"/>
<xs: el enent nanme="groupexit" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
<xs:attribute nanme="id" type="nonl | D. datatype"/>
<xs:attribute name="topol ogy" use="required">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="serial"/>
<xs:enuneration value="parallel"/>
<xs: enuneration val ue="full dupl ex"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>

16.3.9. nsml -di al og- speech. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Scherma"

el ement For nDef aul t =" qual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemaLocati on="nsnl -core. xsd"/ >
<xs:include schemaLocati on="nsmn -di al og- cor e- dat at ypes. xsd"/ >
<xs:include schenmaLocation="nsn -di al og- base- dat at ypes. xsd"/ >
<xs:include schenmalLocati on="nsm -di al og- speech-dat at ypes. xsd"/ >
</ xs: schema>

16. 3. 10. nsm -di al og- speech- dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"

el ement For nDef aul t =" qual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn -di al og- base- dat at ypes. xsd"/ >
<xs:include schenmalLocation="http://ww. w3. org/ TR/ 2002/ WD- speech-
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synt hesi s- 20020405/ synt hesi s- core. xsd"/ >
<xs:include schenmalLocation="http://ww.w3. org/ TR/ speech-
grammar/ gr ammar - cor e. xsd"/ >
<xs: el enent name="speech" substitutionG oup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="primtiveType">
<XS:sequence>
<xs:el enent nanme="granmmar" naxCccur s="unbounded" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="grammar" >
<xs: choi ce>
<xs: el enent name="match" type="iterateSendType"
m nCccur s="0"/ >
</ xs: choi ce>
<xs:attribute name="uri" type="xs:anyURl "/>
<xs:attribute nane="iterate" type="iterate. datatype"
defaul t="1"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="noi nput" type="iterateSendType" m nCccurs="0"/>
<xs: el enent nanme="nonatch" type="iterateSendType" m nCccurs="0"/>
<xs: el enent nanme="speechexit" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
<xs:attribute name="noint" type="posDuration. datatype"/>
<xs:attribute name="norect" type="posDuration. datatype"/>
<xs:attribute name="spcnplt" type="posDuration.datatype"/>
<xs:attribute name="confidence">
<xs: si npl eType>
<xs:restriction base="xs:positivelnteger">
<xs: maxl| ncl usi ve val ue="100"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute nane="sens" type="xs:positivelnteger"/>
<xs:attribute name="starttiner" type="bool ean. dat at ype"
defaul t="fal se"/ >
<xs:attribute name="iterate" type="iterate.datatype" default="1"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
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</ xs: el ement >
<xs: el enent nane="tts" type="snedi aType" substitutionG oup="snedia"/>
</ xs: schema>

16. 3. 11. nsm -di al og-fax-detect. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"

el ement For nDef aul t =" qual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schenmaLocati on="nsn -di al og- cor e-dat at ypes. xsd"/ >
<xs:include schenmalLocati on="nsn -di al og-f ax- det ect - dat at ypes. xsd"/ >
</ xs: schema>

16. 3. 12. nsml -di al og-f ax-det ect - dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Scherma"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs: el enent name="faxdetect" substitutionGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="primtiveType">
<xs:choi ce m nCccurs="0">
<xs: el enent name="faxdetectexit">
<xs: conpl exType>
<xs: group ref="sendType"/>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>

16. 3. 13. nsm -di al og-f ax-sendrecv. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schemaLocati on="nsn -di al og- cor e- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm -di al og-f ax- sendr ecv- dat at ypes. xsd"/ >
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</ xs: schema>
16. 3. 14. nsml -di al og-f ax- sendr ecv- dat at ypes. xsd

<?xm version="1. 0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schemalLocati on="nsm -di al og- cor e- dat at ypes. xsd"/ >
<xs: el enent name="faxsend" substituti onGoup="printive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="primtiveType">
<XS:sequence>
<xs: el enent name="sendobj" type="sendobj Type" m nCccurs="0"
maxQccur s="unbounded"/ >
<xs: el enent name="hdrfooter" type="hdrfooterType" m nCccurs="0"/>
<xs: el enent name="rxpol " m nCccurs="0">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="rcvobj" type="rcvobj Type"
maxQccur s="unbounded"/ >
<xs: el enent nanme="hdrfooter” type="hdrfooterType"
m nCccurs="0"/ >
</ xs: sequence>
<xs:attribute name="rntid" type="faxid.datatype"
use="required"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: group ref="faxstatusrequest"/>
</ xs: sequence>
<xs:attribute name="Ilclid" type="faxid. datatype" use="optional"/>
<xs:attribute name="m nspeed" type="faxspeed. dat atype"
use="optional "/ >
<xs:attribute name="naxspeed" type="faxspeed. dat atype"
use="optional "/ >
<xs:attribute nanme="ecn' type="bool ean. dat atype" use="optional "/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="faxrecv" substituti onGoup="primtive">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="primtiveType">
<XS:sequence>
<xs: el enent name="rcvobj" type="rcvobj Type" m nCccurs="0"
maxQccur s="unbounded"/ >
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<xs: el enent nanme="hdrfooter" type="hdrfooterType" m nCccurs="0"/>
<xs: el enent name="txpol " m nCccurs="0">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="sendobj" type="sendobj Type"
maxQccur s="unbounded"/ >
<xs: el enent nane="hdrfooter" type="hdrfooterType"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute name="rntid" type="faxid.datatype"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: group ref="faxstatusrequest"/>
</ xs: sequence>
<xs:attribute name="Ilclid" type="faxid.datatype" use="optional"/>
<xs:attribute name="ecm' type="bool ean. datatype" default="true"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs:group name="faxstatusrequest">
<XS:sequence>
<xs: el enent nanme="faxstart” m nQccurs="0"/>
<xs: el enent nanme="faxnegotiate" m nCccurs="0"/>
<xs: el enent nane="faxpagedone" m nCccurs="0"/>
<xs: el enent nanme="faxobj ect done" m nCccurs="0"/>
<xs: el enent name="faxopconpl ete" m nCccurs="0"/>
<xs: el enent name="faxpollstart” m nCccurs="0"/>
</ xs: sequence>
</ xs: group>
<xs: conpl exType nanme="hdrf oot er Type" >
<xs: choi ce>
<xs: el enent name="format" type="xs:string" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: choi ce>
<xs:attribute nane="type" type="hdrfooter.datatype"/>
<xs:attribute nane="style" type="hdrfooterstyle. datatype"/>
</ xs: conpl exType>
<xs: conpl exType nane="f or mat Type" >
<xs: si mpl eCont ent >
<xs: extensi on base="xs:string">
<xs:attribute nane="style">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="append"/>
<xs:enuneration val ue="overlay"/>
<xs:enuneration val ue="repl ace"/ >
</xs:restriction>
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</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="rcvobj Type" >
<xs:attribute nanme="objuri" type="xs:anyURl" use="required"/>
<xs:attribute name="naxpages" type="xs:positivelnteger"/>
</ xs: conpl exType>
<xs: conpl exType nane="sendobj Type">
<xs:attribute name="objuri" type="xs:anyURl" use="required"/>
<xs:attribute nane="startpage" type="xs:positivelnteger"/>
<xs:attribute nanme="pagecount" type="xs:positivelnteger"/>
</ xs: conpl exType>
<xs:sinpl eType nane="faxi d. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="[0-9+*- ]{20}"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nanme="faxspeed. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="2400"/>
<xs: enuneration val ue="4800"/ >
<xs:enuneration val ue="7200"/>
<xs:enuneration val ue="9600"/ >
<xs: enuneration val ue="12000"/ >
<xs:enuneration val ue="14400"/ >
</xs:restriction>
</ xs:si npl eType>
<xs: si nmpl eType nane="hdrf oot er. dat at ype" >
<xs:restriction base="xs:string">
<xs: enuneration val ue="header"/>
<xs:enuneration value="footer"/>
<xs:enuneration val ue="aut ohdr"/>
<xs: enuneration val ue="nohdr"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nanme="hdrf oot erstyl e. dat at ype" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="append"/>
<xs:enuneration val ue="overlay"/>
<xs: enuneration val ue="repl ace"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: schema>
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16.4. ©MBM. Audit Packages
16.4.1. nsm-audit-core. xsd

<?xm version="1. 0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"

el ement For nDef aul t =" qual i fi ed"

attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schemaLocati on="msm -core. xsd"/>
<xs:include schemalLocati on="nsn - cor e- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn - audit-core-dat atypes. xsd"/ >
</ xs: schema>

16.4.2. nmsnl-audit-core-datatypes. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schenmalLocati on="nsm - core- dat at ypes. xsd"/ >
<xs: el enent name="audit" substitutionG oup="mnmen Request" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Request Type" >
<xs:attribute nanme="queryid" type="auditQueryld. datatype"
use="required"/ >
<xs:attribute name="statelist" type="auditStatelist.datatype"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="auditresult" substituti onG oup="msm Result Conpl ex" >
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="nsm Resul t Conpl exType" >
<xs: choi ce maxCccur s="unbounded" >
<xs:el enent ref="stateParaneter"/>
<xs: el enent ref="stateParaneterSinple"/>
</ xs: choi ce>
<xs:attribute name="targetid" type="independentl D. dat at ype"
use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="st at eParaneter" type="statePar aneter Type"
abstract="true"/>
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<xs: el enent nane="st at ePar anet er Si npl e" type="st at ePar anet er Si npl eType"
abstract="true"/>

<xs: conpl exType name="st at ePar anet er Type"/ >

<xs: si mpl eType nane="st at ePar anet er Si npl eType" >
<xs:restriction base="xs:string"/>

</ xs: si npl eType>

<xs: si nmpl eType nane="audi t Queryl d. dat at ype" >
<xs:restriction base="xs:string">
<xs:pattern val ue="conf:[a-zA-Z0-9.
<xs:pattern val ue="conn:[a-zA- Z0- 9.
<xs:pattern val ue="conf:\*"/>
<xs: pattern val ue="conn:\*"/>
</xs:restriction>

</ xs: si npl eType>

<xs:sinpl eType nanme="audi t St at eLi st. dat at ype" >
<xs:restriction base="xs:string"/>

</ xs:si npl eType>

</ xs: schema>

1+" 1>

-
N-_]+" >

16.4.3. nsnl -audit-conf. xsd

<?xm version="1.0" encodi ng="UTF-8""?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">

<xs:include schemaLocati on="mnsm -core. xsd"/>

<xs:include schemalLocati on="nsn - core- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn -audit-core-datatypes. xsd"/>
<xs:include schemalLocati on="nsm - audi t-di al og- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - audi t -stream dat at ypes. xsd"/ >
<xs:include schenmalLocation="nsn -audit-conf-datatypes. xsd"/>

</ xs: schema>
16.4.4. nmsml -audit-conf-dat at ypes. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsn - conf - core- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsnl - audit-core-dat at ypes. xsd"/ >
<xs: el enent nanme="confconfig" substituti onG oup="stateParaneter">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="st at ePar anet er Type" >
<XS:sequence>
<xs: el enent nanme="audi om x" type="audi oM xType" m nCccurs="0"
maxQccur s="unbounded"/ >
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<xs: el enent nanme="vi deol ayout" type="vi deoLayout Type"
m nOccur s="0" maxCccur s="unbounded"/ >
<xs: el enent name="controller" type="connlD. dat at ype"
m nCccurs="0"/>
</ xs: sequence>
<xs:attribute nane="del et ewhen" use="optional" default="never">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="nonedi a"/ >
<xs:enuneration val ue="nocontrol"/>
<xs:enuneration val ue="never"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="tern' type="bool ean. dat at ype
default="true"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>

use="optional "

16.4.5. nsnl -audit-conn. xsd

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsm -core. xsd"/ >
<xs:include schenmalLocation="nsn -audit-core-datatypes. xsd"/>
<xs:include schemalLocati on="nsm - audi t-di al og- dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsm - audi t -stream dat at ypes. xsd"/ >
<xs:include schemalLocati on="nsn - audit-conn-dat at ypes. xsd"/ >
</ xs: schena>

16.4.6. msnl -audit-conn-datatypes. xsd

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns:xs="http://wwmv. w3. or g/ 2001/ XM_Schena"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsn -audit-core-datatypes. xsd"/>
<xs: el enent nanme="si pdi al og" substituti onG oup="st at eParaneter">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="st at ePar anet er Type" >
<XS:sequence>
<xs: el enent name="I| ocal seq" type="xs:integer" m nCccurs="0"/>
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<xs: el enent nanme="renoteseq" type="xs:int" mnCccurs="0"/>
<xs: el enent name="localuri" type="xs:string" mnCccurs="0"/>
<xs: el enent name="renoteuri" type="xs:string" m nCccurs="0"/>
<xs: el enent name="renotetarget" type="xs:string" m nQccurs="0"/>
<xs: el enent name="routeset" type="xs:string" mnCccurs="0"/>
</ xs: sequence>
<xs:attribute nanme="callid" type="xs:string" use="required"/>
<xs:attribute nanme="I|ocaltag" type="xs:string" use="required"/>
<xs:attribute name="renotetag" type="xs:string" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="I| ocal sdp" type="stat ePar anet er Si npl eType"
substituti onG oup="st at ePar anet er Si npl e"/ >
<xs: el enent name="renot esdp" type="st at eParaneterSi npl eType"
substituti onG oup="st at ePar anet er Si npl e"/ >
</ xs: schema>

16.4.7. nsnl-audit-dial og-dat at ypes. xsd

Audit Dialog functionality requires use of either the Audit Conf
Package or the Audit Conn Package.

<?xm version="1.0" encodi ng="UTF-8"7?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs:include schemalLocati on="nsn - audit-core-dat atypes. xsd"/ >
<xs: el enent nanme="di al og" substituti onG oup="stat eParaneter">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="st at ePar anet er Type" >
<XS:sequence>
<xs: el enent name="duration" type="xs:positivelnteger"
m nCccurs="0"/ >
<xs: el enent nanme="primtive" mnCccurs="0">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern val ue="pl ay"/>
<xs:pattern value="dtnf"/>
<xs: pattern val ue="collect"/>
<xs: pattern val ue="dt nfgen"/>
<xs: pattern val ue="tonegen"/>
<xs:pattern val ue="record"/>
<xs:pattern val ue="none"/>
</xs:restriction>
</ xs: si npl eType>
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</ xs: el ement >
<xs: el enent nanme="controller" type="connlD. dat at ype"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nanme="nane" type="msmnl | nstancel D. dat at ype"
use="required"/>
<xs:attribute nanme="src" type="xs:anyURlI" use="optional"/>
<xs:attribute nanme="type" type="dial ogLanguage. dat at ype"
use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>

16.4.8. nsm -audit-stream dat at ypes. xsd

Audit Stream functionality requires use of either the Audit Conf
Package or the Audit Conn Package.

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:include schenmalLocation="nsn -audit-core-datatypes. xsd"/>
<xs: el enent name="streani' substitutionG oup="stateParaneter">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="st at ePar anmet er Type" >
<xs:all >
<xs: el enent nanme="cl anp" m nCccurs="0">
<xs: conpl exType>
<xs:attribute name="dtnf" type="bool ean. dat atype"/ >
<xs:attribute name="tones" type="bool ean. dat atype"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="gai n" m nCccurs="0">
<xs: conpl exType>
<xs:attribute name="amt" use="optional ">
<xs:si npl eType>
<xs:restriction base="xs:integer">
<xs: m nlncl usi ve val ue="-96"/>
<xs: maxl ncl usi ve val ue="96"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="agc" type="bool ean. dat atype"/>
<xs:attribute name="tgtlvl" use="optional ">
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<xs: si npl eType>
<xs:restriction base="xs: nonPositivelnteger">
<xs: m nl ncl usi ve val ue="-40"/>
<xs: maxl| ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="naxgai n" defaul t="10">
<xs: si npl eType>
<xs:restriction base="xs: nonNegativel nteger">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="40"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs:el enent nanme="visual" mnCccurs="0"/>
</xs:all>
<xs:attribute nanme="joi nwith" type="independentl D. dat at ype"
use="required"/>
<xs:attribute name="nedi a" use="required">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs: pattern val ue="audi 0"/ >
<xs:pattern val ue="vi deo"/>
</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<xs:attribute name="dir" use="required">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:pattern val ue="from'/>
<xs:pattern val ue="to"/>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="conpressed" type="bool ean. dat atype"/>
<xs:attribute name="preferred" type="bool ean. dat at ype"
default="fal se"/ >
<xs:attribute name="di splay" type="xs:string"/>
<xs:attribute nanme="override" type="bool ean. dat at ype"
defaul t="fal se"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>
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17.

18.

18.

Sal eem et al.

Security Considerations

MBML bei ng an XM.- based | anguage, security considerations as defined
by RFC 3023 [i 2] are applicable.

Medi a server interfaces driven using MSML are under the explicit
control of a SIP application server. SIP call legs are used to
del i ver XM.-based MSM. transactions to the nedia server. The
security and integrity of MSML transactions, whenever required,
SHOULD use sips: and TLS for encryption and authentication of the SIP
control channel used to carry MSM. payl oads. Further information
related to security, privacy, and integrity of MSM. nedia types is
described in the | ANA Consi derati ons section

Medi a streams, such as audi o/ video, MAY optionally be protected,
encrypt ed/ decrypted, and authenticated, utilizing Secure Real Tine
Protocol (SRTP), wherever nedia streamsecurity is required. Media
negoti ati on establishes the required | evel of security and is
initiated by the clients, which is outside the scope of the contro
interface specified by MSM.

| ANA Consi derations
1. |ANA Registrations for 'application” MM Media Type
The foll owing registrati ons have been nade:
Type Name: "application”
Subt ype nanes:

"application/vnd. radi sys. msm +xm

application/vnd. radi sys. mom +xm

application/vnd. radi sys. nem -conf +xm ',

application/vnd. radi sys. msnl - di al og+xm ',

application/vnd. radi sys. msm -di al og- base+xm ',

application/vnd. radi sys. msnl - di al og- group+xm ’,

application/vnd. radi sys. msnl - di al og- speech+xm ',

application/vnd. radi sys. msm -di al og-transformxm ',

application/vnd. radi sys. nenl -di al og- f ax- det ect +xm ',
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application/vnd. radi sys. msnl - di al og- f ax- sendrecv+xm ',

application/vnd. radi sys. msm -audi t +xm ’,
"application/vnd. radi sys. msm -audit-conf+xm ",

"application/vnd. radi sys. msm -audi t-conn+xm ',

application/vnd. radi sys. msm -audi t - di al og+xm ’,
"application/vnd.radi sys. msm -audit-streamtxm’

Requi red paraneters: none

Optional paraneters: charset

charset semantics as specified in RFC 3023 [i2] for
"application/xm" media type.

Encodi ng consi derati ons:
As specified in RFC 3023 [i2].
Security Considerations:

Medi a types included in this section are XML based, and therefore
security considerations as defined by RFC 3023 [i10] are
appl i cabl e.

These nedia types do not contain active or executable content as
the content itself nerely provides control of the underlying nedia
streans.

Secure exchange of content associated with these nedia types for
pur poses of authentication and privacy, whenever applicable, shal
require the establishnent of a secure control channel using sips:
and TLS.

Privacy and integrity of media content associated with these nedia
types shall be considered when applications using these nmedia
types are exchangi ng personal information such as persona
identification codes or conference access codes. Wenever such
content is deened to require secure transport and authentication

a secure channel using sips: and TLS MJST be used, as these nedia
types thensel ves provide no such inherent nechanisns for security.
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I nteroperability considerations:

As specified in RFC 3023 [i2] and as specified within this
docurent .

Publ i shed specification: RFC 5707

I ntended applications for these nedia types:
Mul ti nmedi a Conferencing, Interactive Voice Response systens

Addi tional information:
Magi ¢ nunber(s): None
File extension(s): None
Maci ntosh file type code(s): None

Person & emai| address to contact for further information:
Adnan Sal eem <adnan. sal eem@ adi sys. conp

I nt ended usage: COVMON

18.2. | ANA Registrations for "text’ MM Media Type

The foll owi ng registrations are planned:
"text/vnd. radi sys. nsm - basi c-| ayout’

Requi red parameters: none

Optional parameters: charset

charset semantics as specified in RFC 3023 [i2] for "text/xm"
nedi a type

Encodi ng consi derations: As specified in RFC 3023 [i2].
Security Considerations:
Medi a types included in this section are XM. based, and therefore

security considerations as defined by RFC 3023 [i10] are
appl i cabl e.
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The nedia type defined in this section does not contain active or
execut abl e content. The nedia type defines only a visual |ayout
schenme of a video conference. Establishnment of active connections
associated with the video conference are outside the scope of this
medi a type
Since this nmedia type only defines a visual |ayout schenme, with no
reference or information about client connections or participants
within the conference, privacy and integrity concerns are not
applicable to this media type.

Interoperability considerations:

As specified in RFC 3023 [i2] and as specified within this
docunent .

Publ i shed specification: RFC 5707
I ntended applications for these nedia types:
Mul ti nmedi a Conferencing, Interactive Voice Response systens
Addi tional information
Magi ¢ nunber(s): None
File extension(s): None
Maci ntosh file type code(s): None
Person & emai| address to contact for further information:
Adnan Sal eem <adnan. sal eem@ adi sys. conp
I nt ended usage: COVMON
18.3. URN Sub- Nanespace Regi stration
The nanespace URI for elenents defined within this specification is a
URN [i8]. It uses the namespace identifier "ietf’ defined by [i9]
and extended by RFC 3688 [i 10].

The foll owi ng registrations of URN Sub- Nanespaces are pl anned:

XML nanespace: urn:ietf:parans:xm:ns:nsmni
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XML:
BEG N
<?xm version="1.0"?>
<! DOCTYPE htm PUBLIC "-//WBC//DITD XHTM. Basic 1.0//EN'
“http://ww. w3. org/ TR/ xht m - basi ¢/ xht ml - basi c10. dt d" >
<htm xm ns="http://ww. wW3. org/ 1999/ xht m " >
<head>
<meta http-equiv="content-type"
content="text/htn ; charset=i so-8859-1"/>
<title>Media Server Markup Language Nanespace</title>
</ head>
<body>
<hl>Nanespace for Media Server Markup Language</hl>
<h2>urn:ietf:paranms: xm:ns:nsm </ h2>

<p>See MSML <a
href="http://ww.rfc-editor.org/rfc/rfc5707.txt">RFC 5707</ a></ p>

</ body>
</htm >
END
18.4. XM. Schema Registration
This section registers an XM. schema per the procedures in [i10].
URI: urn:ietf:parans:xn:schema: nsn
Regi strant Cont act:

Adnan Sal eem (adnan. sal eem@ adi sys. con) and authors |isted
within this docunent.
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The XML for this schema can be found as the sole content of Section
16.
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