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1. Overview

The following is proposed text for the TR based on the concepts presented in the prior contributions on the HSS Modification Alternative. 
********  First Change **************

6.x HSS Modification Alternative

The HSS Modification Alternative proposes making the HSS one of the paths for the UE to use to communicate with IMS while it is in the CS domain.  The HSS is one of the few defined network elements with a role in both networks.  This approach re-uses existing CS messaging such as the Register SS MAP message. This has the dual advantage of preventing these messages from causing problems in the network and providing a mechanism usable by existing UEs to communicate with IMS.  Indeed, this alternative is able to support IMS services to existing handsets.

This alternative is also able to be used in conjunction with other alternatives, if desired.  It allows for a straight forward procedure for the HSS to change to a CS-only profile and offer CS services in cases where IMS services are not available.  This may happen because of the connectivity to a given network, CAMEL services not available in the selected network, or operator preference.   The state and parameters of the IMS services indicating what services were currently active could be used to properly set the CS-only profile (e.g. allow Call Forwarding to be set active, and to the same Forward-To-Number used by IMS). 

6.X.1
Architectural Details

The basic VCC architecture is not modified by this approach.  No new network elements are introduced.  The HLR (referring to either the CS capability of the HSS or an existing HLR in the CS networks) is not commonly shown in the current architecture diagrams, but is always assumed to exist to allow for CS registration and authentication, among other services.   

The changes this alternative makes are to the functions allocated to the existing elements.  This consists of one major change to the HSS.  The HSS currently receives Supplementary Service related MAP messages, and replies to these requests.  The HSS will then also send Insert Subscriber Data and Delete Subscriber Data MAP messages to the VLR to activate/deactivate a service for that subscriber.  The change is that the HSS will no longer send out the CS messages to activate/deactivate the service, but instead will send out a notification to the IMS AS that the subscription data has changed.  This is shown graphically in Figure 6.xxx.  The UE could then either choose the Ut interface or the existing SS messages to send a request to IMS.
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Figure 6.xxx: Summary of Service Message Change for the HSS for this Alternative

The Sh Push mechanism already exists in the HSS to allow the operator to change the provisioning via OAM&P mechanisms and have these changes communicated to the IMS AS.  This Alternative would simply inhibit the CS signalling, and sent the IMS signalling instead.

It would be expected that the UE would use existing SS messages if the service involved was related to an existing CS service (e.g. Call Barring).  This is not strictly necessary, however, and this will be examined in more detail in a following section.

6.X.1.1 Existing HLR/HSS Deployments

It will not be uncommon for ICS to be deployed in systems which have an HLR instead of an HSS.  This scenario brings up additional issues of the role of the HLR and the HSS in these cases.  

One of the first items to note is that the HLR will have to be modified to not send the ISD/DSD messaging, and instead send a message to the HSS when a service is needed.  The question becomes if the HLR alone determines if the service is needed, or if this is now shared with the HSS.  The HLR will currently check to see if a subscriber is authorized for a specific 2G service, and reply with an error if the subscriber is not authorized.  The HLR will also check to see if other features are currently active which would prevent this feature from becoming active (e.g. Call Barring can prevent Call Forwarding from becoming active).  The HLR may also send a request for a Password (which is not shown in the diagram above) to confirm the owner of the subscription is using the service, and not an unauthorized individual. 
This scenario could have the HLR continue to perform these checks and send a message to the HSS only if they all pass.  This approach would be useful if the IMS system is being used as strict replacement for the CS services.  The goal of such an approach would be to have the CS services interact in exactly the same manner.  Re-using the existing HLR logic would make sure the service interactions continued to be supported in the same way.
It would also be possible for the HLR to simply pass the request on to the HSS, and hence on to an IMS AS (if needed).  The HSS or AS either one may be involved in service interaction issues, and could then reply to the HLR with an acknowledgement if there is no problem, or an error if the request is not allowed.  This would probably be a better model if more flexibility is desired (e.g. Call Barring and Call Forwarding are somehow both allowed under the new IMS service) possibly because this is the way the operator wishes the service to operate in the IMS domain.  Some care would need to be taken to respond quickly to the original request, or the response to the subscriber would be delayed. 

Editor’s Note: It is FFS to determine which of these approaches should be recommended, if either. 

6.X.1.2 Existing UE Support

This approach allows for existing UEs, and not just UEs modified to support ICS to receive service from IMS.  VCC allows any CS UE to originate and terminate calls through IMS; what was missing was an ability to allow IMS services to be controlled by such an unmodified UE.  This Alternative provides that ability.  

An unmodified UE would not have the Ut interface available, and so would only have the HSS path to utilize.  However, that would sufficient for all the existing CS services since that messaging already exists.  It would also be possible for a UE to “overload” messages for CS service which are not used by that UE.  An example would be to use the “Activate FAX Call Barring” message to activate an IMS service completely unrelated to FAX Call Barring.  It is Fax and Data related services are often underused in the existing network, and may be used for this purpose.

USSD messaging may also be used for this, especially if USSD is being used as the transport for the Ut messages.  It would be reasonable to have a few USSD based commands which would be passed through the HSS to the IMS.  This would be much less sophisticated USSD messaging than an ICS UE might generate; still it is reasonable to expect that this could be done since USSD is currently used to offer service in a variety of markets.

Some supplementary services implementations may be impacted by having non-VCC UE’s provided service under the VCC architecture.  Such UE’s cannot request domain transfers, for instance, which means that they do not need any special processing of Call Waiting and Call Hold.  No calls can be left hanging because of a domain transfer, since the transfer cannot occur. 

The lack of the Ut interface may also impact the implementation of replacements for Call Deflection and Explicit Call Transfer.  Both of these services may have active call legs proceed from IMS to the CS domain, but have the UE actually be inactive at these points.  An ICS UE would have the option of informing IMS via Ut that this was occurring; a non-ICS UE will not have this ability.  However, if the non-ICS UE also has Call Waiting as a service, this problem will be avoided.  Call Waiting will extend another call to the UE even if the UE’s status shows it is already on a call.  This allows the second call to be delivered to the UE after the first call has been deflected via Call Deflection or Explicit Call Transfer. 

6.X.1.3 Substitute CS Services

One deployment option would be to allow an ICS subscriber have service only in networks where ICS service is available.  Another approach is to allow the ICS subscriber to only receive CS services in networks where ICS is not available.  This may also be desired for networks where ICS services are available, but business reasons dictate that ICS should not be used.

The HSS will need to be changed to handle this situation.  VCC, for instance, requires that the HSS download CAMEL related data to the serving VLR so originating calls are routed to IMS.  This would need to be changed if the CS network was providing the service.   Changes to Forward To Numbers made while the subscriber was attached via IMS would also need to be changed in the CS related data.  The HSS would have to be signalled by some entity (e.g. the VCC Application) that this had taken effect, or would have to be provisioned with information about which networks should be allowed for which service.  This is not an uncommon function of the HSS today.

Editors Note: It is FFS which approach should be used.

This Alternative would also require the existing MAP messages be sent out once again in networks where the CS services were used.

6.1.2
Impact on IMS

This approach does not modify any of the IMS network elements, outside of the HSS changes outlined above. 

6.1.3
Impact on CS Core Network

This approach does not modify any CS Core Network elements, outside of the HSS changes outlined above.

6.1.4
Impact on UE

The ICS UE would have the option of continuing to use all the messaging currently defined in the CS network for invoking ICS services, which may simplify the design of the ICS UE.  Non-ICS UEs would also be able to be supported by this system. 

********* End of Change ************
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