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Abstract: The following is proposed text for TS 23.206 to support the concepts outlined in the previous contributions. 
1. Introduction
The following sections contain possible text to include in support of the previous contribution recommending use of HLR/HSS to transfer information between the 2G and IMS systems in support of VCC
-------------------------------------------First Change--------------------------------------------
4.x
HSS Modifications

The HSS is an existing element which spans both the Circuit Switched and IMS domains.  It is responsible in both networks for storing permanent data about the subscription.  The HSS (as the Home Location Register (HLR)) processes modifications made by a CS subscriber to their subscription via standard mechanisms.  It is also responsible routing Unstructured Supplementary Service Data (USSD) messages in the Circuit Switched domain, and for notifying data changes in IMS. 

VCC takes advantage of the fact the HSS spans both domains to transfer Supplementary Service data between the CS and IMS domains.  When a change is made to the SS data via a CS message (e.g. Register SS), the HSS uses the Sh interface to inform the Application Server(s) involved the SS information is changed and allows them to request this information.   The AS are also able to modify the data and store it back in the HSS for use by the CS network.  This allows the HSS to activate CS services in cases where the subscriber has moved their subscription to non-VCC capable equipment. 

The HSS is also used to transfer USSD data from the CS to the IMS domain.  

---------------------------------------Second Change-------------------------------------------------
5.3.3
HSS Modifications

The HSS is modified to allow a subscription to be marked as VCC capable.  Processing for non-VCC subscribers is not affected.  The HSS performs the following functions for VCC:

- Storage of all permanent data.

- Notification to the VCC Application when the UE registers in the CS Domain.

- Collection of CS Supplementary Service data for use by the IMS Application Server

- Allow modification of the Supplementary Service data by the AS, and making it available to the CS domain. 

- Use of a limited subscription in CS to support the VCC application (e.g. CAMEL support, limited service).

- Use of the full subscription in CS if VCC subscription is active in a non-VCC UE or if a call is not anchored in IMS
- Conversion of USSD messages between the CS and IMS domains. 

-----------------------------------------Third Change-------------------------------------------------------------
6.1.1
CS domain registration

The VCC UE may register (attach) in the CS domain whenever there is CS coverage. The existing mobility management mechanisms are used in UE and network.

6.1.1.1 VCC Capable UE

Editor’s note: It is FFS to determine the how the UE is judged VCC capable prior to registration.

The HSS will use a specific subscription to be downloaded to the VLR if the UE is VCC capable.  This subscription will support the CAMEL triggers required for VCC, and will have all other CS Services disabled where possible.   This information is separate from the “normal” subscription information which is modified by the CS Supplementary Services messages which is used in case the UE is not VCC capable. 
6.1.1.2 Non-VCC Capable UE

Editor’s note: It is FFS to determine the how the UE is judged Non-VCC capable prior to registration.

The Non-VCC Capable UE is still able to receive call anchored in IMS and calls made in the 2G system will continue to be routed to the IMS for further routing.  A Non-VCC Capable UE, however, is not able to send messaging to the IMS system for mid-call service support.  This is not an problem, however, since the UE is not able to switch domains mid-call.  Because of this, the HSS will enable mid-call services for the Non-VCC capable UE. 
6.1.1.3 Registration in a non-CAMEL VLR and Calls Not Anchored in IMS
The operator has an option to allow a subscriber to register in an VLR which does not support the CAMEL processing needed to make sure the UE call originations are directed to IMS.  The operator may also disallow a specific call from being anchored in IMS.  In the first case, the UE would not be able to originate to the IMS system, and in the second terminating calls would not come from IMS.  
In these cases, the operator may wish to use a different subscription with the 2G services enabled and the applicable restrictions (e.g. ODB) active.  This will include mid-call services since domain switching may not occur in either of these cases. The HSS makes sure the services used in the CS and IMS cases match so the subscriber will receive the same service once VCC is again available. 

------------------------------------------------Fourth Change-------------------------------------------------
6.8.2 Supplementary Service Information Modification

Both the IMS and CS domains require information about the Supplementary Services required by the subscriber.  Changes can be made in either domain.  The HSS is responsible for storing this information and making it available as needed in either system.  

The HSS shall continue to receive the SS modification messages in the CS domain.  This information will be stored as it is currently for a subscriber.  However, instead of updating the VLR via the Insert Subscriber Data message, the HSS shall issue a Notify message over the Sh interface to the Application Servers which have subscribed to this information.  The AS are then able to pull this information and used the current results. 

The HSS shall also accept modified data from the AS via IMS methods (e.g. via the Ut interface) and store it for use in the CS domain if necessary.  This may be needed, for instance, when the subscriber registers with a non-VCC UE.  A sample flow is shown Figure 6.x.x.x
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Figure 6.x.x.x Data change from IMS propagated to CS
1. The VCC user modifies service data with the IMS Application Service via the Ut interface.

2. The IMS Application Server stores this data in the HSS.  Internally, it is also stored in the HLR.

3. The HLR uses this information if service data needs to be downloaded to the VLR (e.g. if the subscriber is using a non-VCC UE).

6.8.3 CS Mid-Call Service Invocation

The VCC subscriber may invoke a mid-call service while in the CS domain (e.g. Call Hold).  This is done by having the VCC UE issuing a USSD message which is routed to the HLR.
The HSS receives this information, and converts this message into the IMS message expected by the Application Server.  This message from the HSS should be the same format as that used by the UE when in IMS mode.  The format of these messages is beyond the scope of these specifications. 

This same mechanism may also be used for interacting with IMS services for non-CS supported services (i.e. those services for which no CS SS messaging exists).
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Figure 6.x.x.y Mid call message transfer from CS to IMS

1. A normal VCC call is setup.

2. The subscriber wishes to invoke a mid call service.  A USSD message is sent to the MSC.  The MSC passes the message to the VLR. 

3. The VLR passes the message to the HLR.   The HLR processes the message, and sets the correct data values in the HSS.

4. The HSS pushes the data to the application providing the mid-call service by using the Sh Notify Message. 

----------------------------------------------------------End of Changes---------------------------------------------
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