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1. Introduction

At S2#57 in Beijing, it was agreed that a mechanism is required to determine when a user is attached in the CS domain for the delivery of ICS services over CS access. Nortel and Ericsson presented a paper on ICS Registration (S2-071863) as a possible solution to enable an ICS UE to access IMS over a CS network. 
In particular, this paper highlighted the issue related to the use of unregistered iFC for service execution. An ICS UE is capable of receiving originating and terminating IMS services via the CS access even if it is not registered in IMS over the IP-CAN. 
Although registration to IMS on behalf of the CS attached user is perceived by some companies as an ideal solution to enable distinct iFC configuration based on user registration status, several concerns have been raised about the technical complexity of the solution and its potential conflicts with the I1-ps approach of ICS. 

To note in the paper (S2-072646) which compares the Registration and Non-Registration options, it appears that the key issue that remains is indeed the issue related to registered iFC vs unregistered iFC. The non-registration solution to this option is to configure the registered and unregistered filter criteria identically. While this was a stop-gap solution in Release 7 VCC, this may not be desirable as a long term solution.
To help to efficiently progress the ICS study of this issue and other more critical issues, we would like to offer a compromise solution to the resolution of registered and unregistered iFC configurations which does not require IMS SIP Registrations. The basic idea is to provide the CS registration information from the HSS to the S-CSCF for use in iFC filtering that is enhanced with this capability. The major benefit in this solution is that it has no impact on the IMS architecture, existing S-CSCF functions nor SIP applications.
2. Proposal/Recommendation
Add the following text to TR 23.892:

*** Begin new text ***

6.X.X.X  IMS Registration via CS access
6.X.X.X.1  CS Registration Status Push and Pull over Cx and Sh
6.X.X.X.1.X  Proposal
A new procedure is proposed for subscriber registration in IMS when attaching via the CS network. Using this procedure, the subscriber may be treated as “Registered” for the purposes of service delivery even when only available over CS access. This new registration procedure uses the knowledge of the user’s CS location data in the HSS to mark the subscriber as “CS Registered” in the user’s IMS subscription data, so that the CS Registration status is made available to the S-CSCF on IMS Registration and/or ICS user session establishment prior to IMS Registration to enable registered service delivery for ICS user sessions.. The CS Registration status is used at the S-CSCF along with the IMS user status to evaluate filter criteria for the invocation of the respective Application Servers. 
The HSS stores the location information for a user. When a UE attaches to the CS network, the VLR sends a MAP Update Location message to the HSS to inform the HSS of the registered VLR and MSC. 

When there is a change in a user’s CS location data at the HSS, i.e. one of the following events:

· A change from NIL-VLR-Number to a registered VLR-Number 

· A change from a registered VLR-Number to a NIL-VLR-Number (i.e. user roams into a VLR area that s/he is not allowed to have access or the operator manually cancels the CS registration for the user) 

· The VLR purges the user’s record (i.e. the HSS receives a Purge-MS MAP message and sets the MS-Purged flag. From the point of view of the HSS, the user has no CS location).
Then the HSS stores a new registration status called “CS Registration status” in the user’s IMS subscription data. The CS Registration status has two possible states: “Registered” or ”Not registered”.
The CS Registration status is always kept up to date in the HSS and pushed down to the S-CSCF when possible:

· In the case that the HSS has an S-CSCF name already stored (e.g. when the user is IMS Registered) then the CS registration status change signalled from the VMSC to the HSS (stored as CS Registration Status) is simply pushed to the S-CSCF over the Cx interface.

· In the case that the HSS does not have an S-CSCF name already stored, then the CS Registration Status is held at the HSS in the IMS subscription until one of the following events, where upon the CS Registration Status is pulled from the HSS along with the Service Profile:

1. Standard IMS SIP Registration

2. IMS Un-registration (i.e. terminating call to a not registered user that has unregistered services configured)
3. UE initiates a new session when in CS access when the user is not currently registered in IMS.

The CS Registration Status may be provided in a new AVP or could be contained in the service profile along with the modified filter criteria. The benefit of a new AVP allows the change in CS Registration Status to be signalled without the need to send the service profile again to the S-CSCF. 

Application Servers can also be made aware that the ICS user is registered to receive services over CS access. The Sh interface could be utilized to good effect here. Without changes to the Sh interface, a new data reference can be provided to allow the AS to query (Sh-Pull), or subscribe to be notified (Sh-Subs-Notif) and be notified (Sh-Notify) if the user is registered or not registered via CS access to receive IMS Centralized Services. 
The CS Registration status may also be used to configure a new set of iFCs, “CS Registered iFC”, specifically for the service execution when the ICS user is registered only via the CS access. CS Registered iFC may be utilized based on service provider policy. Alternatively, a new SPT may be configured to filter on the CS Registration status. 
If a new condition is added inside SPT for CS registration status, unregistered iFC’s can be configured which check if CS registration is registered/not-registered, and thus registered or unregistered state service may be invoked as appropriate.
Editors Note: The possibility to use a new set of iFCs is FFS.
Table X indicates how triggering could be invoked if new type(s) of iFC were specified.
	IMS Registration Status
	CS Registration Status
	iFC invoked in the S-CSCF

	Not Registered
	Not Registered
	Unregistered iFC

	Registered
	Not Registered
	Registered iFC

	Not Registered
	Registered
	CS Registered iFC or Registered iFC, or Unregistered iFC (based on service provider policy) 

	Registered
	Registered
	Registered iFC


 
Table X: Use of Registration via CS to influence the invocation of iFC in the S-CSCF 
Note: If there are no data services in the network, then the Registered-iFC and the CS-Registered -iFC may be the same.

Existing IMS SIP Deregistration procedures are not impacted by the introduction of the CS Registration Status and iFC modifications. When the user is IMS Registered and CS Registered and an IMS Deregistration occurs, the S-CSCF may remove the user-profile from the S-CSCF as a result of the deregistration. In this case, the S-CSCF is furnished with the CS Registration Status on the next originating or terminating session.
*** End new text ***
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