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1 Introduction

This document is the design specification for CSE for the three-way conferencing (3WC) feature within the scope of R3.5. Because 3WC uses the REFER method to join conference participants, this specification also provides guidance for the handling of REFER to non-conference destinations.
This design specification is intended for development staff to be used as a basis for developing the 3WC feature.  There are some CDR limitations to this solution; please refer to section 4.4. for details.
The main body of this document is comprised of four sections. The first section provides an overview of the 3WC feature with respect to CSE. The next section defines the configuration resources required for 3WC and how they are tracked at runtime in CSE. The third section presents guidance on three aspects of conference management: creation, adding participants, and tearing the conference down. The final section addresses REFER for non-conference URIs.
1.1 References

[1] 3WC Feature Specification http://newstep/development/projects/r3.5/Shared%20Documents/Requirements/CSN3.5_3WC.doc
2 Overview
Conferences are created when the NewStep Phone client application (NSP) has two connected calls and the user expresses an intent to create a conference. In this sense, the NSP manages three-way conferences.

In brief, the steps in the lifecycle of a 3-way conference as managed by the NSP are as follows:

· the NSP establishes a call to a media resource mixer and stores the URI of this conference resource;

· NSP refers the two existing calls to this URI;

· once complete, the NSP disconnects the call to the conference resource.

As specified in [1], there are two kinds of conferencing resources: a conference factory or a pool of “meet me” numbers. A conference factory has a well-known URI and returns a unique conference ID when a call is established to the factory. In contrast, each “meet me” resource in a media server has a defined number and is allocated and de-allocated by CSN – or, more specifically - CSE.

Details of the configuration data required for both types of conference resources are specified in the next section.

The CSE handles conference creation, adding participants, and tear down slightly differently depending upon the conference resource type. Furthermore, when a conference is torn down, relevant resources must be released by CSE. These topics are covered in subsections of the Conference Management section, below.
Because participants are joined to a conference using the SIP REFER method, this specification necessarily deals with the handling of the REFER method. However, it is also possible that clients may issue REFER for the purpose of transfer as a first party call control feature. Though not directly related to the 3WC feature, some design guidance is provided for handling the REFER to non-conference destinations in a separate section.

3 Conference Resources
This section addresses conference resources both from a configuration point of view and their representation in CSE.

3.1 Configuration
A new page should be created in the Console to list the names of 3WC resources. There are two types of conference resources as outlined in the following subsections. If they don’t make sense, it would be a work item for the modeling and schema people to come up with a miasma that does.
3.1.1 Conference Factories

The set of factory 3WC resources could be stored in a single table called CONFERENCE_FACTORY with the following columns:

NAME
the inbound URI of the conference service invocation that CSN serves. This field is a key and not NULLABLE.

URI
the outbound URI of the conference factory at the media server. This field is not NULLABLE.

RESOURCE_IN_RPID
a boolean indicating that the allocated conference resource should be returned to the client in the REMOTE-PARTY-ID header. The default for this latter flag should be false.
3.1.2 Conference Pools
The set of pool 3WC resource could be stored across two tables. The first would be CONFERENCE_POOL with the following columns:

NAME
the inbound URI of the conference service invocation that CSN servers. This field is a key and not NULLABLE.

DOMAIN
the name of a domain for the conference pool which must reference a valid CSN domain. It is not NULLABLE.

RESOURCE_IN_RPID
a boolean similar to the one in CONFERENCE_FACTORY.

 The second table would be CONFERENCE_MEETME with columns:

NAME
corresponding to one in the conference pool table
MEET_ME
the user name part of the URI that can be allocated for mixing.
3.2 Runtime Tracking
For reasons that will become clearer in later sections, CSE tracks active conferences. A conference comes into existence when a call to a conference resource is established and ceases to exist when that call clears.

To track which conferences are active, CSE will maintain a map called ActiveConferences. It will be keyed by conference ID, which is simply the user part of the media resource URI for the conference. Conference factories will return this ID upon connection. For pools, CSE will allocate them from the relevant “Meet Me” pool name.

The conference information associated with the key will consist of the following fields:

Resource Name
the conference resource from which it was created
Resource Type
pool or factory: depending upon the conference resource
Session ID
the session under which this conference was created

URI
the URI of the allocated conference – can be used to join the participant
Participants
a vector of session ID/call ID pairs which have been referred to this conference. Use of this information depends upon whether the REFER used to join the participant was local or forwarded. For details please see the Conference Management section below.
An entry will be put into the map when a call to a conference resource is established. When a call to a conference resource becomes disconnected, this information may be used to help reclaim resources.
Note: It is possible that the conference ID could be of the form “ResourceName.Username” where ResourceName is the name of the conference resource and username is either the user part allocated by the conference or the name of the “Meet Me” resource in the pool name. This detail is left up to the developer.

The name of each conference factory or pool should be added to the global list of service invocation numbers with the relevant type. This will enable the dispatching and/or initial call handling logic of the SCL to determine when an incoming call is to create a conference call in the first place.
4 Conference Management

4.1 Creation

In order to create a conference, the client establishes a call to a media server which will mix the media across all participants in the conference. As just discussed in the Runtime Tracking subsection above, this call will be to a CSN service invocation number of the new type CONFERENCE. There should probably be a flag set somewhere to indicate that this is a conferencing session.
The following sequence diagram illustrates the message flow for setting up a conference call.
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The first step is to connect the call to the media server’s termination point.

In step 1.1, the CSE is presented with an incoming call from a subscriber. The destination number for the call matches a service invocation number of type CONFERENCE, and furthermore, this conference type can be found. How this is treated depends upon the conference resource type: factory or pool. However, in both cases the RouteSelect should specify the InterceptAnswer flag as true so that CSE may intercede before propagating the call completion to the client.
If the conference resource type is factory, the conference ID is unknown because it will be allocated by the Media Resource Conference Facility and returned in 3 and 3.1. All that need be done is to flip the call to the URI defined for the conference factory.

If the conference resource type is pool, CSE should select a free “Meet Me” resource from the defined pool and send the call to a destination constructed from the pool’s domain and the selected resource.

The second step is to intercede in the MRCF’s response. This is indicated at steps 3.1 and 4 of the diagram above.
If the conference resource type was factory, the response contains a contact identifying the conference resource allocated by the MRCF. CSE should propagate the intact contact field either in the contact or the remote party ID field of the completing call. Which field to use is determined by inspecting the RESOURCE_IN_RPID flag of the conference factory.

If the conference resource type was pool, the conference resource is already known. CSE should propagate either a contact or RPID field with a URI constructed from the conference pool number and the CSE’s host address.
In both the factory and pool conference types, the CSE should add an entry to the ActiveConferences map as defined in the Runtime Tracking subsection above. The conference information should be populated with the conference resource name and type, the URI, and the current session ID.

That’s it. A conference call has now been established and the conference resource has been returned to the client either in the contact or remote-party-id header response to the original call. Furthermore, an active conference has been created in the map to be dealt with under “participation” handling, whose details are presented next.

4.2 Participation

Participants are joined to an existing conference by dint of the client issuing a REFER for previously existing calls connected to the client. The Refer-To header of the REFER will contain the conference resource returned to the client either by the contact or remote-party-id header of the conference call creation as outlined in the preceding subsection.
Please consider the following pseudo-code for REFER handling:
ReferRequest(SessID, CallID, ReferTo)

{


Session

sess;


Conference
conf;


String

user;


String

host;


parseURI(ReferTo, user, host)


conf = ActiveConferences.find(user);


if (conf)


{



sess = FindSession(conf->sessionID)



//



// A conference was created under session “sess”


// This call is being added as a participant to it



// The variables local and resource should be set based on conference type


//


ReferSelect(SessID, CallID, local, conf->URI);



// Mark CallID as in-referral

}


else


{



//



// First Party refer: see section 5 of this specification



//


}

}

The ReferSelect is issued if the REFER was to an existing conference pointed to be the sess variable, unless the REFER was being issued as a first party call control instruction. In this case, the conference will not be found and the relevant handling is defined in the following integral section.
After the ReferSelect above, there is a comment to mark the call as in-referral. While the REFER for the call is pending, services on the call such as pickup and handover should be disabled; issuing a join for a call that is in the middle of a REFER will clash with the REFER itself. SIP Connector enforces that a nested REFER for a call that is already being REFERed will be rejected. But that doesn’t cover the more general join case, and so CSE must. The in-referral flag for the call should be reset after the REFER is completed.

4.2.1 Factory Conference

For a factory conference type, the local variable will be set false. The counterparty will be referred directly to the conference server MRCF and the call will become unanchored. For this reason, there is no point in adding this to the conference information’s Participants vector.

A side-effect of this is that counterparty’s original call will be cleared for the originating session and the session will therefore be killed

4.2.2 Pool Conference

For a pool conference type, the local variable will be set true.  The counterparty will be referred to conference server by the SIP Connector and the call will remain anchored. So there is a point in adding the session ID and call ID information to the conference information’s Participants vector; they can be forcibly cleared down when the conference goes away.
The counterparty’s original call will be retained on the originating session, which will also remain up.

After the ReferComplete is received, the in-referral flag should be reset to allow handover and pickup.

4.3 Tear-Down

A conference ends when the call which created the conference is disconnected.
From all of the foregoing discussion, it can be inferred that there is only one call associated with a conference session. Any existing call which is REFERed to the media server is either cleared because it is a forwarded REFER or remains belonging to the original session under which it was created.

Upon reception of a CallCleared indication for the call in a conference session, the conference information may be consulted. If the conference resource was of type pool, then the Participants session and call ID information can be used to clear down those calls too. Also, the allocated pool number should be marked as free in the conference pool from whence it came.

If the conference resource was of type factory, then the original sessions should already have been cleared down.

Regardless of the conference type, the entry in the ActiveConferences for the given conference ID must be deleted.

4.4 CDR limitations
For the conference factory resources, the pre-existing calls and sessions which are referred to the conference will clear down naturally. However, only one CDR will be cut for the created conference with one counterparty – the subscriber. No record will be made of the joined parties to the conference, because we won’t know when they will drop.

A solution to this issue might be the use of RFC 4575 event package, which reflects conference state. Based on this event package, CDRs could be cut for each participant.

For pool conferences, the pre-existing calls and sessions will remain. Furthermore, new CDRs could be cut at the time when the participant is joined to the conference. It isn’t clear, though, how these conference CDRs can be linked to the conference session to which the party is being joined.
This problem can also be somewhat alleviated by the RFC 4575 event package. But it should be pointed out that if CDRs are cut for the conference as well as the original call session from which they were joined to the conference, these are implicitly duplicates. This remains an item for further study.

5 Non-Conference REFER

As mentioned in 4.2 above, it is possible for CSN to receive a REFER for to a destination which is not a conference.
Domains should have an extra field added to them which indicates whether a REFER is to be processed locally or should be forwarded.

If the session doesn’t have it already, it should retain a reference to the domain under which the originating call occurred. When a REFER is received to a destination that is not an active conference, this domain should be consulted to determine whether to handle it locally or whether it should be forwarded.

There are two forms of REFER: with or without replaces. In each of these two cases, the ReferSelect will be local or forwarded based on the domain parameter as specified above. So there are four cases, with expected flows and results as follows:
Without Replaces. Forwarded

ReferRequest(S1, C1, dest) 
                                     ReferSelect(S1, C1, forward, dest)

ReferComplete(S1, C1) 
CallCleared(S1, C1) 
C1 is cleared, and the counterparty of the original C1 is now connected to dest, unanchored.

Without Replaces, Local

ReferRequest(S1, C1, dest) 
                                     ReferSelect(S1, C1, local, dest)

ReferComplete(S1, C1) 
Call C1 remains, and the counterparty of the original C1 is now connected to dest, anchored. A CDR should be cut for C1 and a new CDR opened for the new dest when the ReferComplete arrives.

With Replaces, Forwarded

ReferRequest(S1, C1, replaces=S2/C2) 
                                     ReferSelect(S1, C1, forward)

ReferComplete(S1, C1) 
CallCleared(S1, C1) 
CallCleared(S2, C2) 
C1 & C2 are both cleared, and the counterparty of the original C1 is now connected to a party of C2, unanchored.

With Replaces, Local

ReferRequest(S1, C1, replaces=S2/C2, dest) 
                                     ReferSelect(S1, C1, local)

ReferComplete(S1, C1) 
CallCleared(S2, C2) 
Call C1 remains, and the counterparty of the original C1 is now connected to a party of C2, anchored. 
As a rule, CSE should cut a CDR when the call is cleared.

If ReferFailed occurs in the first three cases, the state of the call should be as it was before the ReferRequest arrived. In the last case – with replaces, local – if a REFER fails then SIP Connector will naturally clear both C1 and C2.[image: image2.wmf]
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