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Introduction

For conferences with a large number of participants, floor control should be applied to avoid chaotic situations. This does not only apply to pre-arranged conferences, but also to ad-hoc conferences, since an ad-hoc conference can be extended arbitrarily in principle. Therefore, a general floor control mechanism is required that can be be used in both cases. This contribution presents a high-level approach to this issue.

Discussion

In general, floor control for a conference comes down to determining which media streams each participant will receive. Here, two main subfunctions can be distinguished.

· The floor controlling entity: this is the entity that decides which streams can be seen or heard by each user.

· The floor control enforcing entity: this is the entity that performs the actions required to realize the conference according to the decisions taken by the floor controlling entity.

The decisions of the floor controlling entity are passed to the floor control enforcing entity such that the resulting streams are mixed accordingly. This means that the intelligence for floor control is situated in the floor controlling entity, while the actual work is done by the floor control enforcing entity.

With respect to conferencing services provided by the IMS, different locations for these subfunctions are possible. The MRFP is the entity that receives, mixes and distributes all media streams in a conference. Since the resources in the MRFP are controlled by the MRFC, it is logical that the floor control enforcing function is located in the MRFC. However, for the floor controlling entity, there are two main options.

First option is to locate this function in the MRFC together with the floor control enforcing entity. Advantage of locating the floor controlling function in the MRFC is that the floor controlling entity might have direct access to information about changes in the media channels constituting the multimedia conference. For example, if a participant decides to switch off its output video stream, it does not make sense that the floor controlling entity grants the video floor to him/her. So, no external communication is necessary between both entities, which might result in faster processing of changes in the conference.

Second option is to locate the floor controlling function in an AS. Advantage here is that an operator has more flexibility in applying different floor control methods. The floor controlling AS can take whatever form that is wanted, as long as the resulting decisions are transmitted to the MRFC (the floor control enforcing entity).

Some examples of floor control methods for multimedia conferences are the following.

· All participants hear all audio streams, but only the loudest speaker can be seen by all participants.

· The conference is controlled by a chairman. Each participant can request the right to speak by indicating his/her wish to speak to the chairman. The chairman selects who will have the floor from all candidates.

· Only a subset of the participants (a panel) can provide media streams to the conference. Other participants (the audience) can only receive these media streams.

It is obvious that many more floor control methods are thinkable. Requiring that the floor controlling entity should reside in the MRFC has as a consequence that operators have less flexibility to realize different kinds of floor control methods, which contrasts with the idea of operator differentiation.

Therefore, it seems better to locate the floor controlling entity in an AS and the floor control enforcing entity in the MRFC. Of course, in a practical implementation, this AS might be co-located with the MRFC.

Consequence of this split is that interaction is necessary between this AS and the MRFC in case the MRFC performs session control and one of the participants modifies the session e.g. by switching off its outgoing video stream. This interaction can be realized by  having suitable filter criteria set in a  S-CSCF, such that an AS  is included in the signalling path and  is aware of changes in the current sessions.
General approach

In this section, we assume that the MRFC contains the floor control enforcing entity and that the floor controlling entity is realised in an AS.

In theory, the MRFC can be considered to maintain a matrix for each media type. The entries in such a matrix specify which incoming streams of the corresponding media type are received by each participant. An example of such a matrix for audio streams is given in Figure 1. An ‘X’ in a cell indicates that the user in the column heading receives the media stream from the user in the row heading. In this case, the matrix specifies that all audio streams are to be mixed and received by all participants. Furthermore, echo cancellation should be applied, i.e. each participant will not hear him/herself.
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Figure 1: Example matrix for mixing audio streams in a conference.

It is easy to see that the example floor control methods given in the previous section can be captured in such an abstract matrix.

In practice, the matrices represent how the MRFC should control the MRFP(s). They actually represent which terminations are connected in a context in terms of the H.248 standard.

As said before, the floor controlling entity might be realised in any suitable way. For the MRFC, the only point of relevance are the decisions that are taken by the AS. These decisions should be transferred from the AS to the MRFC. Such a decision can have two forms:

· A specific command to include or exclude a connection in one of the media matrices.

· An indication of a standard mechanism (e.g. the video stream of the loudest speaker should be seen by all participants) to be used. Here, the MRFC can act as floor controlling entity until further notice. If the AS wishes to change the floor control method again later on, this can simply be done by issuing another command.

Information transferred from the MRFC to the AS might consist of acknowledgements that a request or command from the AS has been processed correctly.

A mechanism to transfer this kind of information between an AS and the MRFC is described in Tdoc S2-012205. The contribution proposes to transfer such information in XML documents that are carried as bodies in SIP messages. In this case, a new session could be established between the AS and the MRFC to exchange these SIP messages. A second option would be to use one of the call legs between the AS and the MRFC in case the AS is included in a signalling path between a participant and the MRFC. Another option would be to use the SIP MESSAGE message.

Proposal

Siemens proposes SA2 to accept the ideas and principles expressed in this contribution. In particular, we propose that the following ideas are adopted:
1. The MRFC performs the floor control enforcing functionality.

2. An AS can realize the floor controlling function.

3. Decisions taken by the floor controlling AS can be transferred in a standardized way from the AS to the MRFC.
