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1
Introduction

There has been a degree of discussion in SA2 about control the supplementary services for VCC subcribers. The generally accepted view appears to be that at least in the longer term in order to enable seamless operation of services for VCC subscribers in transferring between the CS domain and the IMS (and vice-versa) it is desirable to control all services centrally in the IMS. Further, it has at times been suggested that one strong reason for choosing a VCC solution as opposed to other available solutions for interworking between IWLAN and 3GPP CS is to be able to take advantage of services offered in the IMS. For release 7 however, some reservations have been expressed about whether it is possible to specify centralised control for services in the required timeframe. It has therefore been proposed to phase the specification of VCC with distributed control of services in release 7 and centralised control of services in future releases. Whilst this introduces some limitations with respect to so called mid-call services in release 7, it has been argued that it will enable standardisation of VCC to be completed in a more timely fashion. Before any decision is made about the possible phasing of VCC with respect to service control, some analysis should be undertaken to assess the impact of implementing a different control scheme in release 7 from that of future releases.

2
Analysis

2.1
Release 7 - Distributed control

It is assumed that distributed service control would be implemented for release 7 of VCC requiring a minimum of informatin to be exchanged between the UE and the network. In particular, the VCC application in the network does not know the capability of the UE with respect its capability to support VCC and the UE hosting a VCC subscription is not informed of whether VCC is enabled. Thus all calls for a VCC subscriber subject to operator policy and availability of suitable mechanisms for re-directing CS call to the IMS, are anchored in the IMS to facilitate domain transfer between the CS domain and the IMS. As such:

· A VCC capable UE will always assume that domain transfer is possible;

· Both a VCC capable and non-VCC capable UE will access Supplementary Services in the normal way for the domain in which they are connected. i.e. a release 7 VCC UE will always assume Supplementary Services control is distributed.
· A VCC capable UE will not attempt domain transfer whilst mid-call services are being executed (or will attempt to do so e.g. re-establishing multipaty call legs in a time consuming and not guaranteed fashion depending on a decision which has yet to be made).  

2.2
Release 8+ - Centralised control
For the purpose of this analysis it is assumed that service control from release 8 onwards will be centralised in the IMS. In order for this to work effectively, it is assumed more information will be required to be exchanged between the UE and the network. In particular, the VCC application in the network will be informed of the UE’s capability to support VCC. This is required to avoid a situation where a non-VCC capable UE having a CS call that is anchored in the IMS will still attempt to activate Supplementary Services through the CS domain. Further, a VCC UE will be informed when VCC has been enabled (i.e. when a call has been anchored in the IMS). This is required in order that a VCC UE whose call has not been anchored in the IMS (e.g. due to operator policy, absence of CAMEL in the originating network, etc), will know to access CS Supplementary Services in the normal (distributed) way as opposed to through the IMS. As such:

· A VCC capable UE will only assume that domain transfer is available when it receives an explicit indication from the network that VCC is enabled;

· Calls from a non-VCC capable UE will not be anchored in the IMS, so that it can continue to access supplementary services;

· A release 8+ VCC UE will always assume Supplementary Services are centralised in the IMS when VCC is enabled;

· Mid-call services can be supported seamessly for VCC capable UE during domain transfer.      
2.3 Cross-phase compatibility analyses 1
This section analyses the operation of non-VCC UE, release 7 VCC UE and release 8 VCC UE in release 7 and release 8 networks, given the assumptions in section 2.2.    
2.3.1
Non-VCC capable UE with VCC subscription in release 7 network
· Calls will be anchored or not according  to operator policy, availability of CAMEL, etc;

· Domain transfer will not be attempted as UE is not VCC capable;

· Supplementary Services will be accessed in the normal way i.e. in the domain in which the call is established.
2.3.2
Non-VCC capable UE with VCC subscription in release 8 network
· Calls will not be anchored as the network will know that the UE is not VCC capable due to its not providing a VCC capability indication;
· Supplementary Services will be executed in normal (distibuted) way i.e. in the domain in whch the call is established.
2.3.3
Release 7 VCC UE in release 7 network
· Calls will be anchored or not according to availabilty of CAMEL, operator policy, etc;
· The VCC UE will assume that all calls are anchored;
· Any attempt to transfer domain will fail if call is not anchored. It has yet to be decided how the UE should behave if this happens (this may be an implementation issue);

· Supplementary Services will be executed in the normal (distributed) way i.e. in the domain in which the call is ongoing;
· Domain transfer may not (depending on decision that has yet to be made) be supported whilst mid-call Supplementary Services are being executed.
2.3.4
Release 8 VCC UE in release 8 network

· Calls will be anchored or not according to availabilty of CAMEL, operator policy, etc;
· The VCC UE is informed if VCC is enabled, so as to know how to access Supplementary Services (e.g. whether SSs for the call are centralised in the IMS, or distributed); 
· Mid-call Supplementary Services can be supported seamlessly during domain transfer;
2.3.5
Release 7 VCC UE in release 8 network

· Because (by current working assumption) the Rel-7 UE does not send its VCC capability to the NW, the Rel-8 NW expecting the VCC capability indication but not getting it will not anchor the call (VCC will not be enabled). VCC will not work in this case!
· The VCC UE will assume that all calls are anchored;
· Any attempt to transfer domain will fail as the call is not anchored (VCC is not enabled). It has yet to be decided how the UE should behave if this happens (this may be an implementation issue);

· Supplementary Services will not be affected as they will remain distributed and a release 7 VCC UE will assume services are distributed. 
2.3.6
Release 8 VCC UE in release 7 network

· The UE will send a capability indication to network, but network not expecting this will not use it for decision on whether to anchor call (enable VCC;.
· The network will not send a VCC enabling indication to UE so the UE will assume call is not anchored and will not attempt domain transfer. While VCC will be enabled and VCC domain transfer can work, UE will never request VCC domain transfer. This is as good as VCC not working in this case!
· Supplementary services will not be affected as they will remain disributed, and release 8 VCC UE will expect that to be the case in the event that VCC is not enabled.
Conclusion 1. From the above analysis it appears that there will be cross-phase compatibility problems for VCC if the release 7 network does not take the UE’s capability to support VCC into consideration when enabling VCC and  does not inform a VCC UE when VCC has been enabled.  

2.4 Cross-phase compatibility analyses 2

The following analysis considers the case where the network uses the UE capability to support VCC as a criteria for enabling VCC in both release 7 and release 8+ (ie. UE will provide its VCC capability to the network). Further it assumes that both release 7 and release 8+ networks inform a VCC capable UE when VCC has been enabled.

2.4.1 
Non-VCC capable UE with VCC subscription in release 7 network.

· Calls will not be anchored as the UE will send no VCC capability indication;
· Supplementary Services remain distributed and can be accessed accordingly.
2.4.2
Non-VCC capable UE with VCC subscription in release 8 network

· Calls will not be anchored as the UE will send no VCC capability indication;
· Supplementary Services remain distributed and can be accessed accordingly.
2.4.3
Release 7 VCC UE in release 7 network

· Calls will be anchored (VCC enabled) or not according to availabilty of CAMEL, operator policy etc;
· The UE will be informed if VCC is enabled;

· The UE will not attempt to transfer domain if VCC is not enabled;
· Supplementary Services remain distributed and can be accessed accordingly;
· Domain transfer may not (depending on decision that has yet to be made) be supported whilst mid-call Supplementary Services are being executed.
2.4.4
Release 8 VCC UE in release 8 network

· Calls will be anchored or not according to availabilty of CAMEL, operator policy, etc;
· The VCC UE is informed if VCC is enabled, so as to know how to access Supplementary Services (e.g. whether SSs for the call are centralised in the IMS, or distributed); 

· Mid-call Supplementary Services can be supported seamlessly during domain transfer;
2.4.5
Release 7 VCC UE in release 8 network

· Calls will be anchored (VCC enabled) or not according to availabilty of CAMEL, operator policy, etc;
· The UE is informed if VCC is enabled; 

· The UE will assume distributed control of supplementary services even when VCC is enabled, so it is questionable whether it will be able to access Supplementary Services without additional changes to existing specifications. This is a problem! 

2.4.6
Release 8 VCC UE in release 7 network

· Calls will be anchored (VCC enabled) or not according to availabilty of CAMEL, operator policy, etc;
· The UE is informed if VCC is enabled; 

· The UE will assume Supplementary Services are centralised when call is anchored, so it is questionable whether it will be able to access Supplementary Services without additional changes to existing specifications. This is a problem! 
Conclusion 2. From the above analysis it appears that there may be cross-phase compatibility problems for VCC even if the network does take the UE’s capability to support VCC into consideration when enabling VCC, and informs a VCC UE when VCC has been enabled. Whilst VCC could be supported in this case, there may be considerable additional standardisation effort required if e.g. a release 7 UE is able to access Supplementary Services when operating in a release 8 network.  

3
Discussion and conclusion
This document briefly looks at how different release VCC UEs will behave in different release newtorks if the specification of VCC is phased with different Supplementary Service control schemes in different releases. It appears that there are likely to be cross-phase compatibility problems if that is the case.

One means to overcome such compatibility problems may be to introduce a VCC phase indication to be exchanged between the UE and the network, so that e.g. a release 8 network providing VCC to a release 7 VCC UE will provide Supplementary Service access in a distributed fashion for that UE. Similarly, a release 8 UE would have to know when it was operating in a release 7 network, so as to be able to adjust its behaviour accordingly with respect to Supplementary Services access. Whilst such an approach may work it would result in additional complexity in the release 8 network and in the release 8 UE. Also there is no precedent in 3GPP for using release indications in the core network to facilitate and avoid cross-phase compatibility problems.
Another means to overcome cross-phase compatibility problems would be to adopt one Supplementary Service architecture from the start for VCC and stick with that. Given the problems inherent in distributed service control with respect to mid-call services, and the long term view that services should be centralised in the IMS for VCC, this document concludes that in order to support Supplementary Service in a seamless fashion, the control of those services should be centralised in the IMS in release 7 and in all future releases.

4
Proposal

It is proposed that SA2 agrees to specify VCC with centralised service control in release 7.          
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