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Introduction:

Description of the AS and MRFC split for conferencing and the implications on media server control.
Proposal:

It is proposed that the information provided below is agreed and transferred to 3GPP TR 24.880.
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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
The following terms and definitions given in RFC 4353 [19] apply (unless otherwise specified):

Conference

Conference-Aware participant

Conference notification service

Conference policy

Focus

Mixer

Participant

Tightly Coupled Conference

Conference Notification Service

Conference policy server

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AS
Application Server

MRFC
Multimedia Resource Function Controller
MRFP
Multimedia Resource Function Processor
S-CSCF
Serving CSCF

4
Media server control protocol study items
4.4
AS and MRFC functional split for conferencing

This section is aimed to introduce the SIP tightly coupled conference and the collocated AS/MRFC model depicted in [21]. The terminology and concepts are re-used from the corresponding standard [19].  Please Note that the on-going 3GPP work described in [21] is based on a subset of [19].

The subsequent section will explore the decomposed AS/MRFC model depicted in [19] where the conference functionality is split over the conferencing application server (hereafter called AS) and the MRFC.
Editor’s note: The AS/MRFC functional split should be identical for both SIP [21] and XCON conferencing models.
A SIP tightly coupled model conference is an association of SIP user agents (i.e., conference participants) with a central point (i.e., a conference focus), where the focus has direct peer-wise relationships with the participants by maintaining a separate SIP dialog with each. The focus is a SIP user agent that has abilities to host SIP conferences including their creation, maintenance, and manipulation using SIP call control means (and potentially other non-SIP means). In this tightly coupled model depicted hereafter, the SIP conference graph is always a centralized star. The conference focus maintains the correlation among conference's dialogs internally.

As stated in [21] section 5.2.3 the functional split between the MRFC and the conferencing AS is out of scope, this section is focused to describe this model while the next section will depict the functional split.
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The following figure depicts the main logical functions that are located at the AS/MRFC and MRFP levels.

Figure 4.4.1: Conference logical functions spread over AS/MRFC and MRFP 

As stated in [21] the conference focus, the conference policy server, media conference policy server and the notification server are collocated in the AS/MRFC.

For a given conference, the conference policy server is in charge to provide the conference policy, and the media conference policy server to provide the Media conference policy. The Conference focus is in charge to load these 2 conference policies at conference creation time and to govern the conference execution accordingly. These conference policies are XML based file defined in [20] (note that [20] defines the global data model where the 2 policies are combined). The conference focus informs the conference notification server on conference state changes, it is in charge to provide support for the conference notification service defines in [21] section 5.3.3.

The MRFP is connected to MRFC(s) through the Mp interface, it hosts the Mixer function and the floor control server function as defined in [22]. The Mixer is connected to the UE through the RTP/RTCP protocols and the floor control server is connected to the floor control client (hosted by the UE) through the Binary Floor Control Protocol as defined in [22]. The Mp interface is intended to carry the commands provided by the conference focus to the mixer and to send back events from the mixer, in addition the Mp interface also carry the floor control requests and floor control responses from/to the floor control server.

4.4.1 Functional split between the AS and MRFC

The following figure depicts the functional split between the AS and the MRFC, the MRFP is unchanged from previous section.
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Figure 4.4.1.1: Functional split between the AS and MRFC

This model has been introduced in [19] in an IETF context, where the conference logic is split between two set servers:

AS

· It is seen as the top-level focus by the conference’s participants, it is addressed by conference URIs.

· Implements the Conference Policy Server, thus acting as the logical function between the end-user and conference policies. This logical function is used by the end-user to subscribe to the conference service and also to modify its conference preferences.

· Execute the overall conference policies (Life-cycle, Membership, Authorization), except the media conference policy that is delegated to the MRFC.

· Might support a conference notification server using SIP SUBSCRIBE and NOTIFY mechanism as per [23].

· Might support advanced billing models: prepaid, postpaid, shared charging between participants, pay per conference, pay per codec, etc.
MRFC

· The low-level conference focus that is contacted only by top-level focus, this relationship is private.

· Load and execute the media conference policies (in addition to simple Life-cycle policy) that are dynamically fetched from the AS at the conference creation time.

· Control Audio/Video/Text mixers.

· Might generate Conference Detailed Records in XML format.

The focus as seen by the conference’s participants defined in [19] is hosted by the AS, it is called the “top-level focus”.  The MRFC also hosts a focus logical function, but this focus is not directly addressed by the conference participants, only through the top-level focus. This “low-level focus” has limited actions:

· It cannot add a new conference participant or remove a participant on its own; this action is under the AS responsibility.

· Its main responsibility is upon reception of SIP INVITE to check that the Session Description Protocol offer or answer [24,25] matches with the media conference policy parameters (for instance the codec type or the codec bit rate). Based on that processing it can accept, reject or modify the participant’s SIP session setup and control accordingly the mixer.

· It is important to notice that the low-level focus should be authorized to dynamically modify the multimedia session profile through SIP re-INVITE in order to fit with network condition changes (either reported by the AS or the UE, or reported by the MRFP).
The communication between the top-level and low-level focus(es) can use both delegation and protocol models, for example NETANN [3] for a simple conference and MSCML [15] for an advanced conference. NETANN or MSCML can be extended in order to carry the URL of the media conference policy by using the optional parameter of the SIP Request-URI, for instance:

sip:conf=1234@mrfc.hp.com;confpolicy=http://sipas.hp.com/policy/media-conf1234.xml 

This allows the MRFC to dynamically fetch the media conference policy delegated from the AS at the conference creation time (and if necessary updates via mid-call XML).
This last section is aimed to provide a view on the advantages and drawbacks of the decomposed AS / MRFC model.

Advantages
· Better decoupling of role & responsibilities enabling fine grained scalability of either the AS or MRFC functions:
· The AS is in charge of the conference application logic, in addition to notification service and conference policy server.

· The AS does not have to deal with the underlying complexity of the SDP base format [24] plus the specific extensions for each audio/video codec, and the SDP Offer/Answer  model [25].

· One AS can use multiple MRFCs for complex or large conference scenario.

· The AS can made a finer conference resource management, for instance by specializing MRFC for Audio or Audio/Video or Text.

· The MRFC is dedicated to load & execute the media conference policy and control the mixers accordingly.

· Better availability model, in case of MRFC failure, the AS can re-connect the participants to another MRFC instance.

· Allow the AS to focus on the overall service orchestration, like chaining of XDMS service and presence service with conferencing service.

· The AS can be located in a different network than MRFC(s).

Drawbacks
· Floor control message exchanges are not normalized between the MRFC and AS, The delay generated between the MRFC and AS nodes can degrade the user interactivity (one may argue here that some floor control delegation is also mandatory to preserve acceptable responsiveness to end-user’s inputs).
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