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1 Introduction

Currently, [1] only specifies that the MRF should have the same functionality as an MCU in H.323, that it is responsible for bearer control in case of multiparty multimedia conferences and that it may communicate with the CSCF for service validation for multiparty multimedia sessions. In order to be useful and more workable, this description should be extended to contain a more precise specification of the functionality of the MRF.

One decision that should be taken is which types of conferences should be supported by the MRF. In this document, we present relevant conferencing models which differ in the way conference control and media mixing is done (distributed or centrally). We discuss these models in the context of the (current) characteristics of the IM domain, and conclude that the MRF should act as a central conference bridge, i.e. both conference control and mixing should be performed by the MRF.

Another related issue that is still open is the location of tone and announcement generation services in the IM domain. Until now, it has been mentioned that these could be provided by the MRF too. No specific statement is available on this moment.

We propose a more detailed description of the MRF, which focusses on the conferencing services offered by the MRF. It reflects the assumption that the MRF should act as a central conference bridge. The description still allows the inclusion of other services in the MRF. However, we propose that there is a clear distinction between these additional services and the basic multiparty multimedia conference services.

The adjusted description of the MRF is formulated as change request 039 on [1] (see tdoc S2‑010608). This document serves as an explanation to this change request.

2 MRF functionality

Several conferencing models that apply to multiparty multimedia conferences have been identified by J. Rosenberg and H. Schulzrinne (see [2]). These models differ in the way conference control and media mixing are performed with respect to distribution over the conference participants and/or a central conferencing unit. The following types are discussed.

· End system mixing: conference participants set up connections with new participants directly. Depending on the set up relationships, some (or all) participants perform mixing to pass multimedia streams on to other participants.

· Large-scale multicast: one or more multicast addresses are allocated to a conference and each participant joins these multicast groups. Control is done out-of-band between participants.

· (Pre-arranged) dial-in: a central unit receives, mixes and sends multimedia data from and to all participants. Participants make a connection to this central unit.

· (Pre-arranged) dial-out: the same as (pre-arranged) dial-in, but now the central unit starts the connections with all participants.

· Ad-hoc centralized: a normal two-party call is extended to a multi-party call and control and mixing is given over to a central unit.

· Centralized signaling – distributed media: conference control is performed in a central unit, but the participants exchange multimedia streams between each other.

· Full-mesh: both a control and data channel exist between each pair of participants.

Another relevant model by R. Boivie and N. Feldman is based on the use of so-called small group multicast (see [3]). Here, multicast is simulated by adding knowledge about the location of conference participants to routers (directly or indirectly by adding bridging functionality).

When this taxonomy of models is combined with the characteristics of the IM domain, some problems and questions arise.

The first and most important question that needs to be answered is if a MRF is necessary at all in the release 5 architecture of the IM domain. As we have seen, methods exist that do not require a separate component like the MRF to enable multiparty multimedia conferences. Some of these methods rely on multicast capabilities of the network (directly as in the large-scale multicast model, or indirectly, like in the small group multicast model). Other methods rely on mixing capabilities of the UE.

These methods all have one or more serious drawbacks.

· Small group multicast is only suitable for conferences with a relatively small number of participants. Problems seem to arise in case of an ad-hoc conference with a small number of initial participants when the increasing number of participants requires the use of another conferencing method. 

· While multicast is very suitable to enable large-scale conferences, the scalability with respect to the number of conferences is still a problem. Furthermore, it is not yet clear if multicast will be supported in the IM domain.

· The models based on end system mixing, centralized signaling-distributed media and full-mesh have to assume that the UE is able of mixing audio and/or video streams. It is unlikely that these UEs will be available on a large scale in the coming years due to limited bandwidth, resources and power.

· The same models also require that a UE possibly sends the same information more than once over the air interface to other conference participants. This higher bandwidth use can be avoided by striving for an architecture where each UE sends this information only once.

The solution based on a separate component that enables conferences, i.e. the MRF, does not share these problems. If the aforementioned restrictions are taken into account, the MRF should be responsible for conferences, where both control and mixing is performed centrally, i.e. the MRF serves as a conference bridge. We propose that this assumption is explicitly stated in the definition of the functionality of the MRF.

The assumption of centralized conferencing reduces the number of possible conference models to the following cases: (pre-arranged) dial-in, (pre-arranged) dial-out and ad-hoc centralized. Other conferencing models can be supported in future UMTS releases when e.g. multicasting capabilities of the network or mixing capabilities of an MS can be assumed.

A centralized conference bridge has advantages not only for control and mixing, but also for other services that can be considered basic functionalities for multiparty multimedia conferences. It seems that these services require a less complex implementation in a centralized conference bridge than in the case where decentralized control and/or mixing is used. Reason for this is that it is easier to generate or manage information necessary for these services when control and data mixing is not distributed over different locations in the network. This observation is certainly valid for the following basic conferencing functionalities.

· Conference configuration (e.g. conference start time, end time and duration)

· Participation management (e.g. conference establishment, termination, extension and reduction)

· Conference-related charging

· Security (e.g. authorization of conference participation)

· Operation, Administration and Maintenance (e.g. setting charging parameters and gathering performance statistics)

· Floor control (whose video/audio/data streams will be visible/audible for which participants?)

· QoS (e.g. the use of multi-layered video)

· Stream transcoding

We recognize that the MRF may be responsible for other services too. Examples for this could be the generation of tones and announcements (see e.g. [4]). We remark that, with respect to these services, conference-specific announcements can have a completely different nature than announcements required for other services. We believe that there is a clear distinction between these services and the basic conferencing services mentioned before and this distinction should be made clear in the definition of the functionality of the MRF.

To summarize, it is clearly not sufficient to just specify that the basic functionality of an MRF should be control and mixing for centralized conferences. A more detailed definition of the MRF is necessary to be able to investigate further the architectural issues concerning the MRF.

3 Proposal
The thoughts and observations in this document result in a more detailed specification of the MRF. This is reflected by change request 039 on [1] (see tdoc S2‑010608). In particular, this change request includes the assumption that the MRF acts as a centralized conference bridge and it provides a list of basic conferencing services, still allowing the option that other (non-conference-related) services are provided as well. Siemens proposes TSG-SA WG2 to accept this change request.
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