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1 Introduction

During S2-#18, the functionality of the MRF was discussed, resulting in the proposed functionality description given in tdoc S2-011541 [1]. It was decided that this document would go for e-mail approval. Objections were made to this proposal and the document was not approved. Reason for objection was the idea that conferencing services in the IMS should not be standardized at all.

Furthermore, during S2-#18 it was decided that the interaction between an AS and the MRF should be discussed further.

For both discussions, a better understanding of the roles of IMS entities and their interactions is required when the MRF is affected. This document describes some scenarios that describe how conferencing, announcement generation, transcoding and AS involvement can take place when an MRF is involved. The services mentioned here are the IMS services that were discussed in S2-#18 during the MRF discussions.

Goal of this document is to assist the discussion on the functionality of the MRF and to indicate how the MRF might interact with other IMS entities to achieve this functionality.

It should be noted that it is not intended that the given scenarios are to be standardized. They just serve as examples of how the mentioned services can be supported by the MRF and other entities. It is recognized that other scenarios might be applied to come to the same results. However, these scenarios might be used to identify MRF standardization topics for 3GPP S2.

2 Conferencing

Apart from the mixing of media streams in multiparty multimedia calls, main issues for these multimedia conferences are how a conference is started and how participants enter a conference. For this, we introduce the following terminology.

· An ad-hoc conference is a multiparty call that is initiated without any prearrangement. One participant simply requests a conference from an MRF at the moment when he wants to. If there are insufficient resources in the MRF to establish this conference at the moment of request, this is reported to the initiator and the conference does not take place.

· In a prearranged conference, some characteristics of the conference are already specified beforehand, so that the MRF can reserve resources to establish this conference. A conference may be booked well before the conference actually takes place by somebody who wants to participate in the conference or by a third party (e.g. a secretary). Examples of conference characteristics that could be specified are start time, duration and number of participants.

Besides the given distinction on how conference are started, a distinction in conference types can also be given depending on the way end users are included in an existing conference.

· In a dial-in conference, an end user that wants to participate in a conference contacts the MRF. The MRF then checks if this end user is allowed in this conference and if sufficient resources are available to include this end user in the specified conference. If so, a session is set up between the MRF and the end user.

· In a dial-out conference, the end user is invited by the MRF to participate in a conference. The trigger to the MRF to invite a certain end user might be given by another end user that is already participating in the conference. Alternatively, the MRF itself can detect the need to send an invitation in case the conference was prearranged.

Based on both conference categorizations, some scenarios can be depicted. Here, we describe scenarios for ad-hoc dial-in and pre-arranged dial-out conferences. Scenarios for other combinations, i.e. ad-hoc dial-out and pre-arranged dial-in conferences, are also possible but not presented for reasons of brevity.

Ad-hoc dial-in conferences

Typically, an ad-hoc conference is started when the two persons (A and B) have a normal two-party call and want to include one or more other persons. In this discussion, we assume that only C should be included. For this, A contacts the MRF to indicate that an ad-hoc conference is requested and it transmits its capabilities and selected media (audio/video/data). The MRF checks whether sufficient resources are available for this conference and, if so, generates a conference identifier. It also allocates a mixer that should mix incoming media streams for this conference. The MRF passes the conference identifier to A. A then distributes this identifier to other interested parties (here, B and C), for example through a SIP REFER message or by other means (e.g. e-mail or SMS). B and C can then request to join the conference by contacting the MRF, providing the given conference identifier. For each new participant, the MRF checks whether sufficient resources are avaible and, if so, mixes the incoming media streams from the new participant into the conference. In case a request for participation cannot be accepted, this is indicated to the requesting user.

Pre-arranged dial-out conferences

To realise large-scale conferences, it is better to reserve resources before the conference actually starts. An example of this is a multimedia phone conference between different companies in the 3GPP S2 working group (e.g. on the subject of Iu-Flex). For this, the organizer uses a booking application to indicate to the MRF a start time, approximate duration and list of participants. The MRF then reserves resources for this conference. At the arranged time, the MRF invites every party to participate in the conference. During the conference, a floor control mechanism allows all parties to request the floor. A chairman decides from which participant(s) the audio and video streams should be visible by all participants. This decision is sent to the MRF, who mixes and distributes the incoming streams accordingly. In this scenario, application servers might be used for pre-arranging the conference and controlling the floor of the conference.

3 Announcements

Standard announcements are used to inform a user about events occurring in a session. Examples of announcements are announcements related to events in the IMS core network itself (e.g. „service not available“) and announcements related to pre-paid services („the time is about to expire“). Because of regulatory requirements it might be necessary to present such announcements as audio announcements, e.g. when it is not allowed to watch information on a display or operate a mobile phone while driving a car.

To illustrate how announcements might be provided, we describe a scenario for pre-paid services. For this, it is assumed that:

· there is a session established between calling party A and called party B,

· the calling party A uses pre-paid,

· the S-CSCF of A gets informed that the time is about to expire, and

· the MRF is able to generate announcements.

There are two possible principle approaches by which the announcement is provided to the UE. The first option is that the S-CSCF initiates the announcement directly. The second option is that the S-CSCF informs the UE about an announcement, the UE then can choose to present the announcement. Below, we describe general scenarios for both cases. For this discussion, it is assumed that the S-CSCF provides the trigger for an announcement to be played. However, this trigger might also be provided by an AS.

The S-CSCF initiates the announcement directly

To present the announcement, the S-CSCF of A needs to trigger the MRF for sending the announcement to calling party A. The S-CSCF puts the called party B on hold. Then the S-CSCF uses a 3PCC-like mechanism to connect the MRF and calling party A. This includes setting up a media channel between MRF and calling party A. The SDP information from calling party A is needed by the MRF in order to setup the media connection between itself and calling party A. Once the MRF has the information required for the announcement and a media connection to calling party A is established, media data can be exchanged between them. The corresponding announcement is transmitted over this media channel.

When the MRF finishes playing the announcement, it contacts the S-CSCF. At this point the S-CSCF re-establishes the session between calling party A and called party B.

The S-CSCF notifies the end user of an announcement, and the end user chooses to receive the announcement

The S-CSCF sends a NOTIFY message to the calling party A. The NOTIFY message contains a text and one or more URIs referring to sources that provide the same information in another media format. One URI is a SIP URI pointing to an announcement on the MRF. The calling party A decides to present this announcement. The calling party A creates a session with the MRF and receives the announcement. After the announcement is played, the MRF terminates the session. Then the calling party A sends the response message related to the NOTIFY message. This mechanism is based on the proposal in [1].

4 Transcoding

Transcoding in the MRF applies to the case of a multimedia two-party call where one end party is registered in an IMS network and the other end party is located in the internet. Transcoding might also be necessary for a two-party call where one or both end-parties indicate explicitly that media will be sent or received using a non-mandatory codec (e.g. to have a lower video quality) that is also not supported by the other end party. To illustrate transcoding functionality in the MRF, we describe the first case and assume that end party A in the internet invites end party B in an IMS network to have a video call and that there is no common video codec. The S-CSCF, at which B is registered, intercepts an error message from B destined to A, stating that B does not support the codecs proposed by A. The S-CSCF detects that transcoding is necessary for this call. From now on, the S-CSCF behaves like a B2BUA (see [3]) and through a 3PCC-like mechanism sets up sessions between A and the MRF on the one hand and B and the MRF on the other hand. The S-CSCF also indicates to the MRF that both call legs should be connected internally in the MRF. Note that the S-CSCF is still involved in the signalling path between A and B, but media streams between A and B are exchanged through the MRF that performs the necessary transcoding.

5 Involvement of an AS

Here, we give a general description of how an AS can be involved in a (multiparty) call with an MRF as an end party. Some cases where this scenario can be applied are:

· For floor control, a conference might be lead by a chairman (e.g. the professor in the description of the pre-arranged dial-in conference described earlier). This chairman is a normal participant of the conference to see and hear what is going on in the conference, but through an AS (for example a web application), he/she can determine who has the floor. All conference participants can send requests to this chairman (e.g. through a web application on their mobile phone) to have the floor. The chairman receives all requests in its AS, and decides whose audio and video streams can be heard and seen by the other participants. This decision is transmitted to the MRF who mixes the incoming media streams accordingly.

· For multiparty multimedia games, a game server (an AS) can use the MRF to enable all game participants to give comments that can be heard by all other participants or by members of the same team by starting one or more audio conferences between the participants. All other gaming services are handled by the game server. Here, the game server should provide the MRF with information on which game players should be contacted and how to mix their audio streams. Of course, a similar scenario applies for each AS that uses multiparty multimedia capabilities in general.

· For pre-paid accounting, a dedicated pre-paid AS may be included in the signalling path between an end party and the MRF to determine whether and how long the end party can participate in a conference. The end party has subscribed to the pre-paid service before and the inclusion of this AS in the signaling path should be transparent to him, i.e. he sees the MRF as the other end party, not the pre-paid AS. Furthermore, the AS might trigger the MRF to play a multimedia announcement to the end party stating that the pre-paid account is about to expire.

By observing these scenarios, a distinction can be made on how the end party, the AS and the MRF interact. One option is that the end party contacts the AS directly (or the other way around) and this AS involves the MRF. The other option is that the end party contacts the MRF (or the other way around), and the AS is included in the signalling path. We now describe general scenarios for both cases.

An end party contacts the AS (or vice versa) and the MRF is involved later

An example of this case is the game server scenario described before. In this case, the end parties choose a URI referring to an AS (the game server), and sessions are set up between the end parties and the AS. The AS can now through a 3PCC-like mechanism set up sessions between the end parties and the MRF. It indicates to the MRF how the incoming streams from the end parties (and perhaps from another media server that is controlled by the AS) should be mixed. The MRF performs this mixing and distributes the resulting streams to all participants. Note that the AS is still involved in the signalling path between the participants and the MRF.

An end party contacts the MRF (or vice versa) and the AS is involved in the signalling path

An example of this case is the pre-paid AS. Assume that the contact between the end party and the MRF is initiated by the end party, and that the end party is subscribed to a pre-paid service. To contact the MRF, the end party sends an INVITE, which is first sent to its S-CSCF. Based on the user profile, the S-CSCF decides that the pre-paid AS should be contacted. The mechanism to realize this is similar to the case where an AS is included in the signalling path for a two-party call between normal end parties; in this case, the MRF can be regarded as a normal end party.
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