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Overview

The Shared Initial Filter Criteria feature allows the contents of the Cx profile sent to the S-CSCF from the HSS to include a series of indexes instead of Initial Filter Criteria documents (which are verbose XML definitions).

This is an IMS efficiency feature that reduces:

1) LAN bandwidth

2) S-CSCF Profile parsing CPU loading

3) HSS Diameter Stack loading/sizing.

To realize this efficiency, the S-CSCF and the HSS must have the same definition of shared IFC.  This contribution discusses options that should be considered to solve the problem of ensuring that all shared iFCs throughout the network must be kept up to date to ensure correct working of the feature in a dynamic environment. This enables the IMS need to reliably ensure that all registrations can succeed.

The problem could be attempted via OA&M mechanisms, to ensure each S-CSCF to be configured with the current set of SharedIFCSetIDs and corresponding profile definitions, however, this relies on massive geodiverse and coordinated entries, which is unlikely to be viable with inter-vendor and inter-service provider networks.  Standardization within the defined protocol is recognised to be the most viable mechanism for implementing this efficiency.  

Alternatives

When a subscriber profile arrives at the S-CSCF, it arrives in a Diameter message.  Since the message does not have a mechanism defined for indicating an error or reinitiating the profile transfer, the registration must fail, if the S-CSCFs SharedIFCSetID is unknown or outdated; or a drop back mechanism used instead to transfer the complete iFC set.

In order to ensure that subscribers are properly registered, the S-CSCF must communicate, not simply its capability to support the SiFC feature, but also it’s currently available SharedIFCSetIDs and their most current versions.  This must be done prior to the profile transfer request (SAR/PPR) 

This S-CSCF knowledge could be grown incrementally as each subscriber registers, or in batch mode with varying mechanisms as discussed in the following sections.

For each approach that follows, it is assumed that the SharedIFCSetIDs and corresponding Initial Filter Criteria apply only to the HSS being queried.  Each HSS (subscriber range) could be configured with the same definitions, or could be configured differently.  As long as the S-CSCF keeps its list per-HSS, these mechanisms remain intact.

Incremental Profile inclusion

Basic profile inclusion

During the SAR process, the S-CSCF could include a list of SharedIFCSetIDs that it currently supports.  The HSS would then be obligated to send profiles containing only SharedIFCSetIDs contained in this list.  

Additionally, the HSS could include the Initial Filter Criteria and corresponding SharedIFCSetID for Initial Filter Criteria elements the subscriber required, but were not shared.  The S-CSCF would be expected to include any new SharedIFCSetIDs in its capabilities table, and would include this value for subsequent registrations of all other subscribers.

· Advantages:

· Easy and incremental growth of the SharedIFCSetIDs.

· Disadvantages

· Efficiencies gained by the reduced profile transfer size may be eventually overcome by the long list of SharedIFCSetIDs that must be advertised to the HSS in the SAR. 

· Does not provide a mechanism for retiring obsolete SharedIFCSetIDs.

Incremental Profile Inclusion

Versioning of the SharedIFCSets

In the above, we indicated that the Feature Indicator should contain another piece of information that would convey the SharedIFCSets stored in the S-CSCF.

In this iterative improvement, we define a grouping of SharedIFCSetIDs, and create a checksum or version of the currently used set.

Whenever another service is introduced to subscribers, the SharedIFCSetIDs is expanded to include common IFCs for the new service.  In this case, the HSS would define a new version associated with the complete set of known IFCs on that HSS.  We have defined this as the SiFCVersion.  This is passed in each profile for request messages, indicating support of SiFC.

Whenever the S-CSCF requests a profile, it would include its SiFCVersion, if supported, which is presumed to be a 16 bit integer with rollover, similar to the SequenceNumber in Sh transparent Data.  The HSS would then be required to include the subscriber’s profile, and in addition, an annex to the profile including any changes between the supplied SiFCVersion and the current SiFC version.  This may make the first subscriber’s profile longer than usual.

Correspondingly, the HSS would be required to track the latest SiFCVersion for each S-CSCF so that this information could be utilized for a HSS initiated PPR.

· Advantages:

· Smaller per-request amounts of data are transmitted in profile request messages (SAR).

· Disadvantages

· Per subscriber variations in the size of a profile when changes in SiFC are detected.  These are not directly related to subscriber events, but instead to network events.

· Implementations may not be able to synchronize on the new SiFC version immediately

· Does not provide a mechanism for retiring obsolete SharedIFCSetIDs.

Explicit Versioning of the SharedIFCSets

Introduce a new Sh Request

We continue to explore the concept of creating an SiFCVersion but instead of conveying the changed set of SharedIFCSetIDs within a user’s profile, we need only to convey to the S-CSCF that their set of SharedIFCSetIDs is outdated.  This can be done via a new xml tag inserted in the SAA.  The SAA for this subscriber is required to contain no SharedIFCs, but instead explicit Initial Filter Criteria, with no reference to SharedIFCSetIDs.

After receiving a SAA with an indication of outdated SharedIFC, the S-CSCF would be expected to retrieve the updated information.

This could be accomplished by using the SiFCVersion as a key to the HSS and querying using a new Request type for Cx.  One proposal is reusing the Sh User-Data-Request, but redefined so that it is allowed during an established Cx Diameter connection.

Thus the UDR would include a Data Reference (=TBS) that corresponds to a new definition requesting Shared Initial Filter criteria applying to all subscribers in the HSS.  The expected UDA would include a User-Data AVP containing a tSh-Data tag, with Sh-Data-Extension, and a new mechanism of dumping out each successive SharedIFC and the corresponding index.

In the UDA we should also include a ‘partially completed’ flag within the XML.  This would allow the HSS the flexibility to create smaller sub-sections of SiFC sets, and facilitate less bursty loads across the diameter interface.  A subsequent UDR could continue to download additional data.

Subscribe/ Notify could also be considered, though including the SiFCVersion within Cx exchanges is thought to be more immediate and stronger implicit Notification.  

The User-Identity grouped AVP may need another member type, as Public-Identity and MSISDN may not fit the characteristics of the SiFCVersion.  The Diameter Specification, RFC 3588, has an AVP called User-Name that is of the form of a NAI specification.  For example, User@domain.net

The NAI may be of the form SiFCVersion@hss.com, where SiFCVersion is displayed as the integer number.  

Figure 1 Shows a proposed exchange using enhancements to the Cx and Sh interface

· Advantages:

· Retains uniform profile transfer size

· Interoperates between supporting S-CSCF and HSSs

· Ensures Robust and Operational Effectiveness of the SiFC feature

· Disadvantages

· Development impact on HSS and S-CSCF.

· Diameter Stack adaptation required.
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Figure 1
a. The registration proceeds as normal 

b. The registration proceeds as normal 

c. The registration proceeds as normal 

d. The SAR sent to the HSS includes the new AVP SiFCVersion.  This represents the complete set of SiFC contained at the Origin-Host S-CSCF at the time of registration.

e. SAA is returned.  In the XML body of the SAA, we find a (new) Version-Outdated tag within the Service ProfileExtension adjacent to SharedIFCSetID. 

f. The S-CSCF does not have enough information to complete the registration, so it is required to query the HSS for the most recent set of SharedIFC data.  It does so with a UDR (consistent with 29.328/29.329), using the Sh application ID, and a new Data-Reference.  Additionally the User-Name AVP contains a newly defined URI reflected in the Version-Outdated tag received in step e.  (The User-Name AVP is not specific to a subscriber in this case.  It is requesting generic SiFC applicable to many other subscribers.).  

g. The UDA is returned containing an XML document listing all Shared IFCs stored in the HSS.

h. After receiving the necessary SharedIFCSSetIDs for this subscriber, the registration can be acknowledged.

Conclusions
CT4 is asked for their opinion on these proposals as a necessary improvement with using Shared iFCs in practical networks and the proposed way forward in the Rel-8 timeframe. CT4 is asked if a Work Item is required and to ask for support for this if necessary. Alcatel Lucent will bring the necessary CRs when the basic principle for this is agreed.
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