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Introduction

The support of supplementary services for a VCC subscriber has become a key issue to resolve in order for the specification work to complete. 

There appears to be a concensus within the VCC drafting group that the centralised approach is the right approach – for the longer term at least. What needs to be decided is whether it is possible to standardise an architecture that supports the centralised approach in Release 7.

This contribution analyses the issue and proposes a way forward. There are a number of contributions on supplementary services and so some subclauses in 6.5 are expected to be populated from text in those documents.

Analysis

During the TR phase of the VCC work some investigations were made into what have become known as the “distributed” and the “centralised” approach to supporting supplementary services. The distributed model and associated call flows and two alternative centralised models are described in TR 23.806.

Broadly speaking, the distributed approach involves supporting supplementary services in whichever domain the VCC UE is currently in. In other words, if the UE is in CS then the services are provided by the CS network and if the UE is in IMS then the services are provided by the IMS network.

The Distributed Model

When a user is in the CS domain all supplementary services are provided by the CS network (as they are today). If a domain transfer occurs and the user is now considered to be in IMS then the supplementary services are implemented by IMS. As such, the amount of standardisation required to support the distributed model is minimal. There are however a number of issues with this model.

Issues with the Distributed Model

· There are some supplementary services that have been shown to pose problems for the distributed approach. These are the mid-call services such as Call Waiting, Call Hold and Multiparty. This is because it is necessary to transfer the call state from one domain to the other. It has been proposed that if one of these mid-call services is in progress then Domain Transfer should be disabled.

· If the service data for the CS and IMS versions of a supplementary service is different (eg the different forward-to numbers are different) then the user’s experience in CS will be different to the user’s experience in IMS. This is not necessarily an issue (at least, as stated in 22.101
) but would need to be taken into account.

· If a consistent user experience is required then the implementation of the CS and IMS versions of a service need to result in identical behaviour from the user’s point of view.

· The possibility that a service will be run twice (or more) must be avoided. For example, a service may be run once when the call is routed in the CS network but then the emulated service may run in IMS due to the VCC call needing to be anchored in IMS.

The Centralised Model

Service logic is centralised in one domain, and of course IMS is what has been proposed. So, even when the user is in the CS domain the services are supported in IMS. There are clear advantages to this approach and for this reason it is in principle the prefered architecture. However, there are a number of issues with this model.

Issues with the Centralised Model

· It is necessary for IMS to reproduce (emulate) all of the existing service logic that an operator wants their subscribers to continute to receive.

· It is necessary to be able to provide signalling between the UE and the network. While in IMS, SIP provides that signalling directly. While in CS the signalling will either have to be based on the existing UE signalling to the MSC, which is then re-directed and interworked to SIP or the UE will need to use a different signalling scheme (eg USSD).

· There is more than one architecture proposed for support of the centralised model. Agreeing on which architecture is the correct one my take more time than we have available in Release 7.

· The concept that a CS subscriber could receive all their services via IMS is one that is not limited to VCC subscribers. Support of services when those services could be delivered by each of the domains that a user is currently in is a topic that needs to be resolved whether or not the UE has the capability to transfer an active call between those domains. For this reason the architecture to be used for centralised services probably needs to be discussed and agreed at the SA2 level and not at the VCC level.

Proposed way forward

We believe that a centralised model for delivery of services to VCC subscribers is the right way forward in the medium term. 

An architecture to support the centralised model will need to be agreed and we believe that this will require a study at the SA2 level (rather than only within VCC), possibly as a new WID, before a way forward could be chosen. It isn’t clear how long such a study would take, but experience shows that it will require at least 6 months. Standardisation is likely to add a further 3-6 months. This gives a realistic completion date for the centralised architecture as June 2007. It appears at this stage that this would be beyond the end of Release 7, though it might be an early completion in Release 8.

A hybrid solution, where some services are supported by IMS and some by CS, has been suggested by a number of companies. There are cases where a service could be supported in IMS merely by removing the CS subscription of that service and then implementing the service (and provisioning service data) in IMS. This is a possible strategy for a subset of the services and doesn’t appear to require any standardisation work.  Where a service requires interworking of signalling between a UE in CS and the IMS network this requires that an architecture for supporting the centralised approach is agreed and for the reasons given previously  we don’t expect that this could be completed in Release 7.

This leaves the distributed approach. This approach has some drawbacks, as discussed earlier. The alignment of subscription data is possible and we believe that emulation of the CS supplementary services in IMS is feasible. For these reasons we believe that an acceptable user experience is possible. Support of mid-call services would remain an issue. However, the Stage 1 requirements for these
 indicate that the main deficiency related to these requirements will only be with Call Hold.

We therefore recommend that for Release 7 the distributed approach should be the one described in the TS. We also propose that study work should be initiated on the centralised model as soon as the Stage 2  Release 7 VCC work is complete.

Proposed Changes to the TS

**** Start of Changes ****
6.5
Supplementary services

6.5.1
General

The model adopted for support of Supplementary Services is known as the distributed model. With this model the services received by the user are the services supported in the domain that the user is currently in. Thus, when the VCC UE is in IMS it receives IMS services and when the VCC UE is in the CS domain it receives CS supplementary services.
6.5.a
Call Forwarding
Call forwarding services are supported by CS when the user is in the CS domain and by IMS when in IMS.
6.5.b
Calling Line ID
The Line Identity shall be preserved over Domain Transfers.
6.5.c
Mid-call Services
Some types of service may be in progress for an active call when the VCC UE determines that a  Domain Transfer should take place. Supporting these services over a Domain Transfer is expected to result in an unacceptable user experience and so Domain Transfer procedures will not be initiated when such services are in progress for an active call. The following CS supplementary services are impacted: -

- Call Hold

- Call Waiting

- Multiparty
- Explicit Call Transfer



� Stage 1 requirements covering VCC support of supplementary services are specified in 22.101. The general principle as described in clause 21.2 of that document is that: -


“With regard to supplementary services, the general principle is that CS-based supplementary services only apply whilst a VCC subscriber is in the CS domain and equivalent services over IMS only apply whilst a VCC subscriber is in the IMS domain, although there are exceptions listed below.  It is not required to synchronise the supplementary service settings of the CS domain with the related service settings of the IMS (e.g. different forwarding numbers may apply over CS and over IMS).”


� Requirements for midcall services as stated in 22.101: -


Requirements for Call Waiting are: “The functionality of call waiting supplementary service in the CS domain shall not be affected by the user’s ability to undergo VCC.”


Requirements for Call Hold: “It shall be possible to re-establish a call which has been put on hold before undergoing VCC, after the VCC has been performed.”


Requirements for Multiparty: “It shall be possible for any party in a multiparty call to undergo VCC and to stay in the call. It shall be possible to terminate the entire multiparty call when the served mobile subscriber releases even if she is connected via the IMS after undergoing VCC.”
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