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Introduction

During the drafting sessions held in June in Dallas, the subject of conferencing functionality of the MRFC/MRFP was discussed. Although it was agreed that the MRFC/MRFP provides services for conferences (see tdocs S2-011698 and S2-011699), it was not agreed which types of conferences are to be supported. This contribution introduces a call flow for ad-hoc conferences, which can be applied to cases where a two-party call is to be extended to include new parties. The call flow shows that ad-hoc conferences are possible with minimal additional requirements on IMS entities.

It is proposed to include this call flow into 23.228. For this, a CR is added that contains a new section that describes call flows involving the MRFC and MRFP.

Discussion

The call flow presented in the accompanying CR (see below) shows how a two-party call can be extended to include a third party or even more parties. Important characteristics expressed by this call flow are the following.

· Sessions are set-up directly between participants and the MRFC/MRFP. This means that by default no application server is included in the signalling path. However, an application server may be involved if  suitable filter criteria are set in a S-CSCF.This option is not shown in the call flow.

· Conference identifiers are generated in the MRFC. Other possible IMS entities to locate this functionality are the UE or an AS. Advantage of locating conference identification generation in the MRFC is that it is easier to guarantee that the generated conference identifier is globally unique. If this would be done by an UE or AS, this guarantee cannot be given and the MRFC needs to check anyway whether the provided conference identifier is really unique. Uniqueness of conference identifiers is needed to relate participants to specific conferences.

· The call flow presents the general case, in which all participants and the MRFC are located in different networks. Therefore, each of the entities requires the use of a separate S-CSCF. If some of the participants and/or the MRFC are located in the same network, the call flow might be simplified. For example, if UE A and the MRFC are located in the same network, UE A and MRFC might use the same S-CSCF, such that the signalling path only crosses this common S-CSCF.

· The call flow shows two different ways to extend an existing conference or two-party call, i.e. with and without consultation. In conference extension with consultation, one of the participants in the existing conference or two-party call contacts another user and consults this user whether he/she wants to participate in the conference. If this is wanted, the initiator refers the new participant to the MRFC. In the given call flow, this is how UE B is invited to the conference. In conference extension without consultation, one of the participants in the existing conference or two-party call refers the MRFC to another user, after which the MRFC invites this user to the conference. In the given call flow, this is how UE C is invited to the conference. Both extension options can be used within the same conference; each participant of the existing conference can take the role of initiator.
· The exact structure of a conference identifier is considered to be a separate issue. However, it seems useful that conference identifiers can be expressed by SIP URIs, such that they can be efficiently used in SIP messages. For example, the generated conference identifier can be carried from the MRFC to an end user in a Contact header in a response (see messages 26-28 in the given call flow). The UE can use this URI directly without modifications to contact the MRFC and indicate in which conference it wants to participate (see messages 39-41 in the given call flow). 
· Also, the way the initiator indicates to the MRFC that an ad-hoc conference is requested can be treated separately. 
 Proposal

Siemens proposes S2 to agree on the proposed call flow to realize ad-hoc conferences using the capabilities of the MRFC and MRFP and accept the corresponding CR below. This CR includes a new section 5.11.7 in 23.228 that can contain call flows related to services provided by the MRFC/MRFP (e.g. conferencing, announcements, user interaction, transcoding).  Subsection 5.11.7.1 contains the provided ad-hoc conferencing call flow.
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5.11.7

MRFC/MRFP Procedures

This section gives information flows for the procedures that involve services provided by the MRFC and MRFP. These services are e.g. multiparty calls (conferences), announcements and user interactions.
5.11.7.1

Ad-hoc conferences
An ad-hoc conference is created whenever a two-party call is transferred to a call connecting three or more participants. One of the parties in the two-party call acts as initiator and requests the MRFC to set up an ad-hoc conference. New participants can be added to an existing conference in two ways, i.e. with and without consultation.
In conference extension with consultation, one of the participants in the existing conference (or two-party call) contacts another user and consults this user whether he/she wants to participate in the conference. If this is wanted, the invitor refers the new invitee to the MRFC. In conference extension without consultation, one of the participants in the existing conference refers the MRFC to another user, after which the MRFC invites this user to the conference.

In the given call flow, UE A acts as initiator of the ad-hoc conference. It consults UE B (in the already existing session between UE A and UE B) whether he wants to participate in a conference with UE C. UE B accepts and is referred to the MRFC by UE A. After this, UE A refers the MRFC to invite UE C to the conference; in this case, UE C is not consulted. Further participants could be added using one of both extension methods; for this, each participant in the existing conference can function as initiator of the extension.
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Step-by-step processing of this call flow is as follows:
1. A multi-media session is assumed to already exist between UE A and UE B. In this session, UE A informs UE B that it wants to start an ad-hoc conference with both UE B and UE C, i.e. UE B is consulted.
2-4. UE A puts UE B on hold. The message is sent along the signalling path that corresponds to the already existing session.
5-7. UE B accepts the request to be placed on hold and returns a 200 OK.

8-10. UE A acknowledges the receipt of the 200 OK.

11-13. UE A contacts the MRFC to request the start of an ad-hoc conference. For this, the INVITE contains an indication with this request that can be interpreted by the MRFC. The INVITE also contains a SDP describing the capabilities of UE A.
14. The MRFC (in cooperation with the MRFP) performs whatever actions that are necessary to set-up an ad-hoc conference. This includes the generation of a unique conference identifier. The MRFC also determines the subset of capabilities offered by A in its SDP that it can support.
15-17. The MRFC returns the SDP listing common media flows and codecs (of its MRFP) to UE A along the signalling path between UE A and the MRFC.

18-20. UE A determines which media flows and codecs should be used for this session and sends the final SDP to the MRFC.

21. UE A reserves the necessary resources.

22. The MRFC reserves the necessary resources in the MRFP to add UE A to the conference (as a first participant).

23-25. UE A sends the “Resource Reservation Successful” message to the MRFC.

26-28. The MRFC sends the 200 OK final response to UE A. This message carries the generated conference identifier in a Contact header. Future participants can enter this conference by using this conference identifier.
29-31. UE A sends the final acknowledgement ACK to the MRFC along the signalling path.
32. The media session between UE A and the MRFP (that is controlled by the MRFC) now exists and media can be exchanged.

33-35. UE A sends a REFER to UE B to indicate that it should contact the MRFC to be included in the established conference. For this, the Refer-to header contains the conference identifier.

36-38. UE B sends a 202 Accept to confirm the receipt of the REFER message and that it will contact the MRFC as requested.

39-41. UE B sends an INVITE to the MRFC containing the conference ID, indicating that UE B wants to be included in this conference. The INVITE contains a SDP describing the capabilities of UE B.

42-44. The MRFC returns the SDP listing common media flows and codecs (of its MRFP) to UE B along the signalling path between UE B and the MRFC.
45-47. UE B determines which media flows and codecs should be used for this session and sends the final SDP to the MRFC.

48. UE B reserves the necessary resources.

49. The MRFC performs whatever actions that are necessary to extend the existing conference with UE B.

50-52. UE B sends the “Resource Reservation Successful” message to the MRFC.
53-55. The MRFC sends the 200 OK final response to UE B.
56-58. UE B sends the final acknowledgement ACK to the MRFC along the signalling path.
59. The media session between UE B and the MRFP (that is controlled by the MRFC) now exists and media can be exchanged.

60-62. UE B sends a NOTIFY to UE A to indicate that a session was successfully set up with the MRFC/MRFP.

63-65. UE A sends a 200 OK to UE B to acknowledge the receipt of the NOTIFY.

66-68. UE A sends a hangup to UE B to indicate that the existing two-party call between both parties can be ended.

69-71. UE B sends a 200 OK to UE A to acknowledge the receipt of the hangup message and the existing session between UE A and UE B is ended.

72-74. UE A sends a REFER to the MRFC to indicate that the MRFC should invite UE C to the existing conference. The Refer-to field contains the SIP URI of UE C.

75-77. The MRFC sends a 202 Accept to confirm the receipt of the REFER message and that it will contact UE C as requested.
78-80. The MRFC sends an INVITE to UE C containing the conference ID, indicating that UE C is invited to participate in the specified conference. The INVITE contains a SDP describing the capabilities of the MRFP.
81-83. UE C returns the SDP listing common media flows and codecs to the MRFC along the signalling path between UE C and the MRFC.
84-86. The MRFC determines which media flows and codecs should be used for this session and sends the final SDP to UE C.

87. UE C reserves the necessary resources.
88.

The MRFC performs whatever actions that are necessary to extend the existing conference with UE C.

89-91. The MRFC sends the “Resource Reservation Successful” message to UE C.

92-94.
UE C sends the 200 OK final response to the MRFC.

95-97. The MRFC sends the final acknowledgement ACK to UE C along the signalling path.

98. The media session between UE C and the MRFP (that is controlled by the MRFC) now exists and media can be exchanged.
99-101. The MRFC sends a NOTIFY to UE A to indicate that a session was successfully set up with UE C.

102-104. UE A sends a 200 OK to the MRFC to acknowledge the receipt of the NOTIFY.
Notes:

· To keep the call flow as small as possible, the entries referring to service control in the S-CSCFs are left out. Furthermore, P-CSCFs and I-CSCFs are also left out. However, the existence of these actions and entities is assumed wherever applicable.
· The call flow does not specify the interaction between MRFC and MRFP. This interaction is considered to be a separate issue.
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