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Introduction:
This contribution proposes a number of editorial changes:

· URLs references for W3C documents, update to CCXML/VoiceXML reference versions.
· Change of subclause 4.3 title to better reflect its contents.
· Removed “Alternative” for subclause 4.3.3 and subclause 4.3.4 as these sections are not proposing alternatives to the previous subclauses which creates confusion.
· Correction of SCXML example.
· Added title to un-named figure.

Proposal:

It is proposed that the information provided below is agreed and transferred to 3GPP TR 24.880.
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Media server control protocol study items

4.3
Choice of the method and transport channel for media server control
4.3.1
Delegation model

4.3.2
Protocol model with dedicated control channel
4.3.3
RFC 4240 (Netann) support

Some types of media processing can be driven entirely by the Request-URI in a SIP INVITE.  These types of media processing support:

· playing an announcement and then disconnecting the bearer

· connecting the bearer to a simple conference

· invoking a VoiceXML interpreter on the bearer for IVR (with a side HTTP connection to an HTTP server with server-side scripting)

Mr needs to support RFC 4240 (Netann) in order to provide support for this type of media processing.  RFC 4240 is well accepted in the industry.

4.3.4
Mid-call XML support

Some types of media processing require mid-call control between the AS and MRFC.  These types of media processing support functions such as:

· advanced conferencing where the intelligence is in the AS and the AS passes commands asynchronously to the MRFC during the session

· IVR where the intelligence is in the AS and the AS passes commands asynchronously to the MRFC during the session

Mr needs to support an XML-based mid-call control scheme in order to provide support for this type of media processing.  The XML can be carried in SIP INFO and/or in a long-lived, SIP-negotiated TCP/IP control channel.  This type of SIP AS-MRFC interaction is well accepted in the industry. 
RFC 4722 is an example of such a protocol.   This informational RFC specifies the Media Server Control Markup Language (MSCML).  The protocol uses concepts of Mid-Call XML support at its heart.  More details on how RFC 4722 can be used for mid-call control are provided later in this document (see section 6.4.2).

6
Relevant Specifications

6.2
Standards and draft standards

6.2.3
SCXML

SCXML [29] is a general-purpose event-based state language based on Harel State Tables and incorporating some CCXML concepts.

Harel State Tables (as used in UML) provide a mathematically sound semantics for state machine notations. SCXML provides an XML representation of state machines and adheres to the Harel State Table semantics, thereby providing powerful and compact control abstracts. Capabilities include representation and processing of state machines with support for composite states, parallel states, history states, etc. SCXML inherits from CCXML a data model, asynchronous data submission, executable content and service invocation.

Unlike CCXML, SCXML provide no built-in functionality beyond the ability to invoke (external) components, as well as send event messages to, and receive messages from, such components. SCXML is being used in media applications to control and coordinate VoiceXML and multimodal components, as well as non-media applications to coordinate between web services or components both for network services and clients (for example, SCXML is part of Apache Shale, a web application framework based on JavaServer Faces).  SCXML is also extensible: new functionality can be added using a profile which defines new elements; for example, it could be extended with (CCXML) tags to provide call handling and conferencing support.

For the delegation model, SCXML is an alternative to CCXML as a MRFC script language to manage and choreograph capabilities running on the MRFC; for example, to start an IVR dialog and, when it is complete, add the participant to a conference.  SCXML has the benefit that no media functionality is built into the language (unlike CCXML), so an MRFC profile can be built which would fit the requirements without bringing unwanted features. For example, a MRFC profile might include media support for inbound calls, IVR dialog invocation and multimedia conferencing only. Furthermore, the profile can specify whether these capabilities are part of the language (e.g. adding a <conference> tag) or required components which a SCXML script can <invoke> and send/receive messages.

As an example of how SCXML could coordinate VoiceXML and multimedia conferencing, assume a MRFC profile where SCXML support additional tags for <accept> ing and <disconnect>ing incoming calls and call alerting events (cc namespace)  as well as tags and events for creating and manipulating multimedia conferences (mc namespace). The    SCXML script to execute is specified in the SIP INVITE received on the Mr interface; for example,

INVITE sip:control@mrf.example.com;scxml=http://server.example.com/conference.scxml    SIP/2.0

The SCXML script would then be fetched with HTTP using the Sr interface. Upon execution of the script, the SCXML fires a cc ‘alerting’ event indicating that an incoming SIP call is an alerting state and the script can then specify that a multi-party conference is to be created, an announcement played to the UE (using VoiceXML), then the UE is joined to the conference; for example,


<scxml xmlns=”http://www.w3.org/2005/07/scxml” xmlns:cc=”http://www.example.com/mrfc-profile/10/callcontrol” xmlns:mc=”http://www.example.com/mrfc-profile/10/conferencecontrol” version="1.0" initialstate="idle">  

<datamodel>

<data name="connection" expr="''"/>

</datamodel>

<state id="idle">

  <transition event="cc:connection.alerting" target="CreateConference">

    <assign location="/data[@name='connection']" 

            expr="_eventdata.connectionid"/>

  </transition>

</state>

<state id="CreateConference">

  <onentry> <mc:createconference id="conf1" /> </onentry>

  <transition event="cc:conference.created" target="callConnecting">

    <cc:accept/>

  </transition>

</state>

<state id="callConnecting">

   <transition event="connection.connected" target="playDialog"/>

</state>

<state id="playDialog">

  <invoke src="'http://vxmlserver.example.net/welcome.vxml'" 

          targettype="application/voicexml+xml"/> 

  <transition event="dialog.exit" target="inconference">

    <mc:join id1="connection" id2="conf1"/> 

  </transition> 

</state>

</scxml>

6.2.4
Explanation of Mp interface

6.2.4.1
Introduction

Valuable deployment experience can be gained by studying the Mp interface and the usage of H.248 protocol as a basis for the protocol model. This section describes the H.248 protocol.
H.248 (also known as the Megaco protocol) is the standard for allowing a Multimedia Resource Function Control (MRFC) to control Multimedia Resource Function Processor (MRFP). The megaco protocol is a result of joint efforts of the IETF and the ITU-T Study Group 16. The protocol definition of this protocol is common text with ITU-T Recommendation H.248.
H.248 protocol was designed with separation of control plane and the media plane  So anything that needs media processing can be controlled using H.248, control of conference equipment, announcements, TTS, ASR, etc. 
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Figure 6.2.4.1.1: H.248
