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Background

When requesting the download of the User Profile for a subscriber on the Cx interface, the S-CSCF can request either, the Registered part of the profile, the unregistered part or the complete profile.  The User Profile that is stored in the HSS for a subscriber can be thought of as being made up of two parts with potentially some overlap, i.e. the Registered and Unregistered parts of the User Profile may contain some common elements.

Within the specification of the Cx interface in 29.228 and 29.229, no restriction is placed upon which part of the User Profile is downloaded in the SAR.  This means that even in the case where a subscriber is ‘unregistered’, the S-CSCF could request the whole profile of the subscriber.  This creates a problem because there is no way for the S-CSCF to determine which part of the profile is the registered part and which is the unregistered part.  It could be argued that a sensible S-CSCF implementation would only request the unregistered part of the profile, but it could equally be argued that this makes the ability to download the entire profile redundant.

There are also situations where a subscriber’s state moves from ‘registered’ to ‘unregistered’, i.e. where the SAT in a SAR is set to TIMEOUT_DEREGISTRATION_SERVER_NAME_STORED or USER_DEREGISTRATION_SERVER_NAME_STORED.  Since the User Profile is not included in the SAA when SAT is set to one of these values, but the HSS can set the registration state to ‘unregistered’ for identities included in the SAR, the S-CSCF can be left with either only the registered part of the user profile, or the complete user profile but no way of identifying the unregistered part.

Below, further detail of the situations where problems may occur is given, and a number of possible solutions are considered.

Problem 1 – Unregistered subscriber with complete profile download

Having received a SIP INVITE for a subscriber, an S-CSCF sends an SAR with SAT set such that the subscriber will be moved from a state of ‘not-registered’ to a state of ‘unregistered’.  This allows the S-CSCF to obtain Initial Filter Criteria and Service Point Triggers that will provide the handling information to the S-CSCF to allow the INCITE to be processed correctly for the subscriber when in the unregistered state.  

The subscriber’s profile is made up of two parts – the registered and the unregistered parts.  Included in the SAR message is an AVP – User-Data-Request-Type AVP – that allows the S-CSCF to identify which part of the user profile the S-CSCF wishes to download from the HSS within the SAA.  Since the subscriber is moving to the ‘unregistered’ state, the S-CSCF will need the Unregistered part of the User Profile, and so could request either the User-Data-Request-Type to either UNREGISTERED_PROFILE or to COMPLETE_ PROFILE. 

However, if the S-CSCF elects to download COMPLETE_PROFILE, when it receives the information, there is no way for it to determine which part of the profile is the registered profile and which is the unregistered part.  

Indeed, in any situation where the S-CSCF downloads the complete user profile for a subscriber, there is no way for it to determine which is the registered and which is the unregistered part of the profile.  Because there is the potential for parts of the profile to be common to both registered and unregistered profiles, even if the S-CSCF has, for example the registered part, it cannot determine the unregistered part by simply subtracting the registered profile from the complete profile.

Therefore, a method of allowing the S-CSCF to identify the different parts of the profile is required.

Proposed solutions
· Redefine the complete profile to contain specific components for ‘Registered Profile’ and ‘Unregistered Profile’ with common elements defined in both registered and unregistered parts.

or

· Include an indication in each element of the User Profile whether it is used when the subscriber state is ‘registered’ or ‘unregistered’.

Problem 2 – Registered Subscriber de-registers but HSS stores S-CSCF name

A registered user can move to an unregistered state when a SAR is sent with SAT set to TIMEOUT_DEREGISTRATION_SERVER_NAME_STORED or USER_DEREGISTRATION_SERVER_NAME_STORED.  However, the specifications do not specify that the User-data AVP is returned in the SAA for these SAT values.

Since the subscriber begins in a registered state, then the S-CSCF will have already downloaded the subscriber’s User Profile from the HSS.  This will either be the registered profile or the complete profile.  Now that the subscriber is moving to be unregistered, the S-CSCF needs to identify the unregistered part of the profile to serve the subscriber in that state, but from the information that the S-CSCF has, it cannot do so.  As with problem 1, it is impossible for the S-CSCF to determine where the divide in the complete profile between registered and unregistered parts lies.  If the S-CSCF has only the registered part of the profile at the time when the change from registered to unregistered occurs, the S-CSCF cannot serve the subscriber in the unregistered state at all.

Proposed solutions

Only allow the S-CSCF to request the download of the complete profile, coupled with either

· Redefine the complete profile to contain specific components for ‘Registered Profile’ and ‘Unregistered Profile’ with common elements defined in both registered and unregistered parts.

or

· Include an indication in each element of the User Profile whether it is used when the subscriber state is ‘registered’ or ‘unregistered’.

Further Pro’s for only allowing Complete Profile download
The two problems that are identified can both be addressed by introducing a mechanism by which an element of a profile can be identified as being either part of the registered profile, part of the unregistered profile, or part of both.  
If this mechanism can be agreed, there is also a strong case for removing the option for the S-CSCF to request only part of the profile to be downloaded, since there is currently no mandate on the S-CSCF to download the alternative part if a subscriber moves from registered to unregistered state or vice versa.  If an S-CSCF is obliged to download the entire profile, and the registered and unregistered parts of the profile are clearly identified, then the S-CSCF can adjust the state of the subscriber without the need to perform a further download from the HSS.

Making these changes would offer some implementation advantages.  With the current protocol description, it could potentially be required for the HSS to download the (unregistered) user profile in certain deregistration cases.  However, since deregistration can be carried out on multiple public-ids’ at once, the HSS could potentially have to download multiple unregistered user profiles, which could not be correlated against the relevant public-ids as things stand.  If the download of the complete profile for a public id is mandated at registration, then the S-CSCF has the unregistered profile part available to it when the deregistration is requested.

Making these changes could also simplify the management of the HSS initiated update of user profile. Currently there is a hole in the specs in 29.228, sec 6.6.1, as it is not specified what to do when the user is registered and there is a change in the unregistered part of the profile. In that case, following the paradigm in 6.6.1, the HSS should mark the unregistered part of the profile as changed and then push it the next time the unregistered part is requested.  Keeping the two parts of the profile distinct would add complexity to the logic, as the HSS is required to know which part of the profile is stored at the S-CSCF, and based on that information decide which part of the profile to push and which part to mark as needing to be downloaded. Moreover, other weird scenarios can happen: for example, let's imagine that the user is registered and the SCSCF sends a SAR with SAT=USER_DEREGISTRATION_SERVER_NAME_STORED, and as part of the deregistration SAR the unregistered part of the profile is downloaded. Can we assume at the SCSCF that the registered part of the profile is discarded? Or should we assume that now both the registered and unregistered profiles are stored at the SCSCF?  If instead the SCSCF could only download the complete profile, each time there is a change to any part of it, the HSS will simply push the whole profile again, avoiding all these problems.

There could also be simplification of the error management when there is a mismatch between the HSS and the S-CSCF with regards to the part of the profile to be downloaded at the SCSCF. For example, with the current definitions, the HSS needs to check the consistency between the value of SAT and the value of the User-Data-Request-Type (UDRT) parameters. If it receives a SAR with SAT=REGISTRATION and UDRT=Unregistered profile, should it reject the request? The same applies for situations where SAT=UNREGISTERED_USER and UDRT=registered profile or SAT=..DEREGISTRATION_STORE_SERVER_NAME and UDRT=registered profile. Do we need new errors for these cases? If SAT=REGISTRATION and UDRT=complete profile, and User-Data-Already-Available=TRUE, but there has been a modification to the unregistered part of the profile, what should the HSS send - the whole profile, or just the unregistered part?  By mandating that only the complete profile can be sent, this complexity is removed.
Proposal and Conclusion
In general, having only the option of downloading the complete profile would make the specs clearer in the aspects related to profile management, would reduce the error scenarios and the chance of interoperability problems, and would solve the two problems identified in the discussion above.  Nortel proposes to adopt this approach.
Therefore, to solve the two problems initially identified, CN4 only needs to determine the best mechanism for identifying the registered and unregistered parts of a downloaded complete profile.

