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This paper presents Lucent views on the architecture of VCC.  It is our belief that a less than clear agreement of the architecture has led to many of the misunderstandings regarding how the call flows should work.  If we can arrive at an architectural understanding (even though the final architecture might not be in place), we ought to be able to agree on the call flows.

First, we think that the CCCF (Call Continuity Control Function) resides as an Application Server which is instantiated by the initiation of a user session under control of the S-CSCF via the loading of the iFC.  As such, the CCCF has access to all the data that the session does, and it is an implementation issue how this is accomplished.  

It follows, then, that when we say we want to route a message to CCCF, what we really mean is that we want to route a message to the session for the user (whether it exists or not) that already has, or will, instantiate CCCF.  When the UE is communicating via IMS, clearly no problem – standard IMS accomplishes the routing, using the identity assigned to the UE.  The rub comes when we need to communicate via CS.  We would like to be able to route to specific PSIs to support the functions, but to do so consumes undue amounts of resource – the pool of available numbers, because to route to a PSI in subscriber A’s session requires a different number than one that routes to subscriber B’s session.

If we consider that we might reduce this by pooling, and reusing/reassigning these unique numbers.  The real question is “How many numbers do we need to be in the pool?”  Tthe answer is : Lots.  We will need to assign the handover PSI when the UE registers in the IMS.  So, figure out the maximum number of simultaneously IMS registered VCC subscribers you plan to have, and that’s how many numbers you need.  Obviously, this is not a realistic solution with this architecture.  What is needed is a method to transform a single number being routed to the IMS (the service PSI) into a number that the core IMS  can route to the session that has instantiated it.  The need for this number is what has led us to object to all the versions of 373 and 551 that were presented at Budapest and over the reflector during email approval.

From reading these versions, it is not evident that all companies share this architectural view.  As best we can tell (and somebody please correct me if this is an incorrect assumption), the alternate view is that the CCCF is a standalone AS, directly addressable, that will perform functions on behalf of the user, but operates independently of the user session.  In that architecture, message routing is easily accomplished, but access to the session data is undefined.

If this is the correct architectural assumption, then the call flows in 373 and 551 (except 551v5) are correct, in that they accomplish routing to an independent Application Server.  But the issue of defining the data to be shared still lies ahead.  So, perhaps the architectural debate  should focus on these issues:

The representation of the two CCCF architectures are represented below:
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To summarize the differences, perhaps superficially, we offer the following:

The session view that Lucent holds needs a solution for routing.  The alternate view needs a solution for data sharing.

To make the point for the session view, we offer the following origination call flow as an alternative to the call flows presented in 551.
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Figure x.1-1 CS Call Origination from the VCC User

1. The VCC user originates a voice call in the CS domain using a VCC capable UE towards the B-party.

2. Origination triggers at the VMSC are detected and the VMSC sends an InitialDP (IDP) message towards the home network gsmSCF. The gsmSCF may also act as  the PSI AS in the IMS.

3. The gsmSCF decides to anchor this call in the IMS, allocates an IMRN and returns a CAP Connect. (Note: It is an implementation issue what information is used to decide whether the call should be routed through the IMS.)  If it is decided not to route through IMS the gsmSCF returns a Continue for normal CS call handling.

4. The VMSC routes the call towards an MGCF in the user’s home using the IMRN.

5. The MGCF initiates an INVITE towards the CSCF for the PSI AS, using the IMRN as the R-UID.
6. The CSCF forwards the invite to the PSI Application Server.
7. The PSI AS reissues the invite using the parameters received in the initial IDP, (CdP as the R-URI, and the CngP as P-Asserted ID) and sends the invite as a proxy for the user.  At this point, the PSI AS may drop out of the call routing path. 
8. The CSCF initiates the session,  loads the CCCF as an AS for originating filter criteria, and issues the invite.  The session is now anchored in the IMS.
9. Using AS originating procedure, CCCF’s IMS-AS initiates the INVITE on behalf of the VCC user to the Called Party via the VCC user's CSCF.  

10. The CSCF sends the invite to the called party

Note: The functional division between the gsmSCF and PSI-AS functions in the IMS is FFS.  If necessary, an interface between the two may be defined.

A partial list of advantages to this method are:

· The CCCF will exist in a known, constant place in the call path.  This will lead to a simpler design of the CCCF.  The data needed to modify the paths if domain transfer occurs will already be available to the CCCF.

· The mechanism for loading an AS based on subscription is well understood.  Thus, VCC subscribers will get the capability, others won’t.  Issues arise if the AS is entered first, and then has to find the subscriber data associated with the particular user.

· The mechanism for routing CS to an IMS session is not VCC-specific and will work for other dual mode voice services.  It also works for MT terminations through a GMSC (CAMEL method) and for the initial message for the IMS > CS domain transfer.

· Little or no stage 3 work, depending on the decision about the gsmSCF/PSI AS split.

· If the handover PSI is a static number, then it may be provisioned in the UE, rather than dynamically assigned, cutting down signalling.

The same call flow may be adapted to provide the IMS > CS domain transfer message to CCCF,  as in the following call flow:

The call flow is the same until the call arrives at the PSI AS, which recognizes the CCCF PSI.  Then instead of putting the original called party in the R-URI, it puts the original calling party number in the R-URI to route to the session.  In the P-Asserted ID field it puts the CCCF PSI.

When the user session gets the message, the CCCF PSI realizes the call is from itself, and initiates the domain transfer.
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