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Introduction

Discussions within the 3GPP SA2 working group, e.g. during SA2-#19 and during the drafting session in Vancouver, have shown that there is a need to support and standardize ad-hoc conferences in the IMS. Contributions submitted by Siemens [1] and Lucent [2] proposed detailed call flows that described how ad-hoc conferences can be initiated and controlled. These contributions were not approved since they included stage 3 decisions. Both methods are however suitable for ad-hoc conferencing. We propose to standardize both ad-hoc conferencing methods in 3GPP.

Discussion

So far, we identified two methods to initiate and control an ad-hoc conference. These are: 

1. The ad-hoc conference is initiated by the end user by contacting an MRFC. The MRFC has control over the conference until the conference is terminated. New participants are invited: (1) by another participant after a consultation, or (2) by the MRFC without a consultation.

2. The ad-hoc conference is initiated when the end user requests the establishment of an ad-hoc conference, which is recognized by an AS. The AS has control over the conference until the conference is terminated. New participants are invited by the AS.

In the next sections, we describe both mechanisms in more detail.

MRFC-controlled ad-hoc conference

In this case, direct connections exist between participants and the MRFC that controls the conference. This means that a user contacts the MRFC to be included in a conference (or vice versa; see below). For this, no involvement of an AS is necessary. The MRFC/MRFP can be considered to be a normal end party or user agent with some special capabilities.

An ad-hoc conference is started by a request sent by the initiating end user to the MRFC. After the MRFC receives and accepts the request, it makes preparations to be able to handle the ad-hoc conference. This involves the generation of a conference identifier, which is passed on to the initiator.

When the conference exists, a new user can be added in two ways, i.e. with and without consultation. Both conference extension mechanisms are considered to be useful.

In a consulted conference invitation, a user that is already participating in the conference (user A in this discussion) sets up a session with the new user (user B) to verify if he/she really wants to participate. If so, A sends a REFER message to B containing a reference to the MRFC that controls the conference as well as the conference identifier. Then, a session is set up between B and the MRFC and B will be included in the conference. The successful inclusion is notified to A, after which the session between A and B can be terminated.

In a non-consulted conference invitation, a user that is already participating in the conference (again user A) wants the MRFC to invite a possibly new user (user C). This is established by a REFER message from A to the MRFC referring to C. After receipt of the corresponding INVITE coming from the MRFC, user C can accept or reject the invitation to participate. In case of acceptance, C will be included in the conference as before.

Appendix A shows a stage 2 call flow for this method.

AS-controlled ad-hoc conference

In this case, an end user (user A) requests the establishment of an ad-hoc conference. An AS recognizes this request and initiates the conference. It is assumed that the initiating party has existing sessions with two other parties (users B and C); one of these sessions is active, the other one is put on hold. The ad-hoc conference should connect all three parties.

The request to start an ad-hoc conference is sent by A and includes an indication that it wants to be involved in a conference with B and C. After initialization, the AS performs 3PCC to set up connections between the MRFC and A, B and C respectively. After the SDP negotiations that have to be performed between the MRFC and the AS on behalf of A, B and C, a confirmation is sent to the initiating party A, after which the ad-hoc conference is started.

Afterwards, the existing sessions A-B and A-C can be terminated.

Appendix B shows a stage 2 call flow for this method.

Proposal

The contributing companies propose to standardize two procedures for providing ad-hoc conferencing in 3GPP. In the first procedure, conferences are initiated by a participant controlled by the MRFC. No application server is needed. In the second procedure, conferences are controlled by application servers. If accepted by the plenary, the contributing companies will provide the required change requests to 23.002 and 23.228.
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Appendix A: MRFC-controlled ad-hoc conference

The call flow in Figure 1 is an example for an UE-initiated MRFC-controlled ad-hoc conference including consulted and non-consulted conference invitations. A step-by-step description of the call flow is given after the figure. It remains to remark that a Stage 3 call flow for this example can be found in [1]. 

The call flow shows the most general case, in which all participants and the MRFC are located in different networks. Therefore, each of these entities has 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 the MRFC might use the same S-CSCF, such that the signalling path only crosses this common S-CSCF.
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13. MRFC sets up a session wiith UE C (including conference extension)

14. Media session between UE C and MRFP

15. MRFC notifies A of inclusion of C in conference

16. Ad-hoc conference continues


Figure 1: MRFC-controlled ad-hoc conference.
Step-by-step processing of this call flow is as follows.

1. A 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. UE A puts UE B on hold.

3. UE A requests the MRFC to start an ad-hoc conference. An INVITE message is used for this request.

4. The MRFC (in cooperation with the MRFP) performs whatever actions are necessary to set-up an ad-hoc conference. This includes the generation of a unique conference identifier.

5. The session set-up between UE A and the MRFC is continued. Also, the request from UE A to start an ad-hoc conference is acknowledged and the conference identifier is transmitted to UE A. This information can be conveyed in the messages involved in the session set-up.

6. A media session exists between UE A and the MRFP. At this moment, UE A is the single conference participant.

7. UE A refers UE B to the MRFC to participate in the existing conference (consulted conference invitation). For this, UE A transmits the conference identifier to UE B.

8. UE B sets up a session with the MRFC and the MRFC, in cooperation with the MRFP, extends the existing conference with participant B.

9. A media session exists between UE B and the MRFP. Now, both UE A and UE B are participating in the conference.

10. UE B notifies UE A of the fact that it was successfully included in the conference.

11. The still existing two-party session between UE A and UE B can be terminated.

12. UE A refers the MRFC to UE C to invite UE C in the conference that is specified by the conference identifier (non-consulted conference invitation).

13. The MRFC sets up a session with UE C. The MRFC, in cooperation with the MRFP, extends the existing conference with participant B.

14. A media session exists between UE C and the MRFP. Now, all parties, i.e. UE A, UE B and UE C, are participating in the conference.

15. The MRFC notifies UE A of the fact that UE C was successfully included in the conference.

16. The ad-hoc conference continues.

Further new participants might be invited by consulted or non-consulted invitation.

Note: to keep the call flow as small as possible, the P-CSCFs and I-CSCFs are left out.

Appendix B: AS-controlled ad-hoc conference

The call flow in Figure 2 is an example for an AS-controlled ad-hoc conference including.
For this call flow, it is assumed that user A already has two existing sessions, one with user B and one with user C. One of these sessions is active, the other one is put on hold. The call flow for this is not shown in Figure 2.

The tear down of these sessions, that needs to be initiated after the conference has been started, is not shown either in Figure 2.
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Figure 2: AS-controlled ad-hoc conference.

1. An indication is received from party A indicating a desire to initiate a multi-party session with party B and party C.

2. S-CSCF forwards the indication on to the AS.

3. AS performs service control and determines that the party A subscriber has multi-party support.

4. AS initiates an Invite to an appropriate MRFC indicating a multi-party session and including SDP for party B.

5. S-CSCF forwards the Invite to the MRFC.

6. MRFC responds with SDP for an appropriate MRFP port.

7. S-CSCF forwards SDP to the AS.

8. AS initiates a re-invite for the existing session with party B with SDP for the MRFP.

9. S-CSCF forwards the Invite toward the party B network.

10. Party B network responds with success indication.

11. 200 OK is forwarded to AS.

12. AS sends ACK to party B.

13. S-CSCF forwards ACK to party B network.

14. AS completes session setup with MRFC by sending Final SDP.

15. S-CSCF forwards Final SDP to MRFC.

16. MRFC responds with 200 OK.

17. 200 OK is forwarded to AS.

18. AS sends ACK to MRFC.

19. S-CSCF forwards ACK to MRFC.

20. AS initiates an Invite to an appropriate MRFC indicating a multi-party session and including SDP for party C.

21. S-CSCF forwards the Invite to the MRFC.

22. MRFC responds with SDP for an appropriate MRFP port.

23. S-CSCF forwards SDP to the AS.

24. AS initiates a re-invite for the existing session with party C with SDP for the MRFP.

25. S-CSCF forwards the Invite toward the party C network.

26. Party C network responds with success indication.

27. S-CSCF forwards 200 OK on to AS.

28. AS sends ACK to party C.

29. S-CSCF forwards ACK to party C network.

30. AS completes session setup with MRFC by sending Final SDP.

31. S-CSCF forwards Final SDP to MRFC.

32. MRFC responds with 200 OK.

33. 200 OK is forwarded to AS.

34. AS sends ACK to MRFC.

35. S-CSCF forwards ACK to MRFC.

36. AS initiates an Invite to the MRFC indicating a multi-party session and including SDP for party A.

37. S-CSCF forwards the Invite to the MRFC.

38. MRFC responds with SDP for an appropriate MRFP port.

39. S-CSCF forwards SDP to the AS.

40. AS responds to the initial party A request with SDP for the MRFP.

41. S-CSCF forwards the response toward the party A network.

42. Party A network responds with success indication.

43. S-CSCF forwards ACK to AS.

44. AS completes session setup with MRFC by sending Final SDP.

45. S-CSCF forwards Final SDP to MRFC.

46. MRFC responds with 200 OK.

47. 200 OK is forwarded to AS.

48. AS sends ACK to MRFC.

49. S-CSCF forwards ACK to MRFC.

50. Multi-party session continues.
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