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Discussion
1. Introduction
The text currently in 23.228 (v6.5.0) on sharing of IMS Public Identities has some peculiar implications, especially for the S-CSCF selection algorithm at the HSS.

Firstly, it should be clearly understood that a given Public User Identity may be registered at only one S-CSCF at any one time. Although not stated explicitly, this is implied by the fact that there are no procedures for routing incoming SIP session requests to multiple S-CSCFs.
With the introduction of Public Identity sharing, and without further restrictions, this would imply that a given user, with a single Private Identity, may have Public Identities registered on different S-CSCFs. This is because, again without further restrictions, when a user tries to register a shared Public Identity, this Public Identity may already have been registered by someone else and thus may already be served by a different S-CSCF from that serving the original users other Public Identities.

2. Additional restrictions

However, some additional restrictions are included in 23.228, section 4.3.3.4, in particular:
“All Service Profiles of a user, which share at least one common Private user identity through their relationship to public user identities, shall be associated to the same S-CSCF.”

This is quite a hard sentence to interpret. There is nothing in the foregoing text to suggest that a Service Profile can’t be downloaded simultaneously to multiple S-CSCFs (for example, if Public User Identities with the same Service Profile are registered at different S-CSCFs). But this sentence seems to take this as implicit in order to go further and require that different Service Profiles associated (indirectly) with the same Private Identity are associated with the same S-CSCF.

We can deduce the following from this requirement:

· All Public Identities associated with a given Private Identity must be registered at the same S-CSCF

· This is because all the Service Profiles indirectly associated with the Private Identity must be associated with the same S-CSCF and the Service Profile and Public Identity must also be at the same S-CSCF.

· If a Public Identity, A, is shared, then all other Public Identities associated with all the Private Identities that can share A, must also be served from the same S-CSCF
· If any of the Private Identities that can share A can also share another Public Identity, B, then all Public Identities associated with all the Private Identities that can share B must also be served from the same S-CSCF.

· and so on…

When the HSS chooses an S-CSCF for a Public Identity, it must bear in mind the above consequences. That is, it must search the entire subscription database for all other Public Identities which can be connected to it via Private Identities and shared Public Identities along chains of any length. If any of these Public Identities are already registered, it must choose the same S-CSCF.
This is illustrated in the figure below, in which all Public Identities shown except the one attached to Private Identity E, must be served from the same S-CSCF

It can be seen that, if shared Public Identities become common, then it will quickly become the case that all Public User Identities in the subscription database must be served from the same S-CSCF. This would be unfortunate.
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3. Scope of identity sharing

The figures in 23.228 only depict the case in which a Public Identity is shared amongst Private Identities within the same IMS subscription. However, there is nothing in 23.228 to prevent identity sharing across IMS Subscriptions.

If such a restriction were introduced, the above problem would be restricted to Public Identities within the same subscription. In this case, it would be clearer just to state outright that all Public Identities within an IMS Subscription should be served from the same S-CSCF.

However, such a restriction seems arbitrary and may have consequences of its own. For example, Identity Sharing may often be used within corporations to support ‘category-based’ identities which can be registered by any user in the category. For example, itsupport@bigcorp.com, pressoffice@smallcorp.com, legal@smallcorp.com etc. It is likely that some users will be entitled to register multiple such identities. This would especially be the case in smaller organisations where one individual may perform several roles at different times.
In practice the whole corporation will need to be treated as a single IMS subscription in order to support the patterns of identity sharing required. The whole corporation will then need to be served from a single S-CSCF. This is a presently unstated restriction on S-CSCF load-sharing which may undermine the other criteria which are supposed to be used for distributing load across S-CSCF.

Furthermore, what would happen when bigcorp.com outsources its IT support to the same company as smallcorp.com – users from the same IT support company will want to register both itsupport@bigcorp.com and itsupport@smallcorp.com!

The above discussion motivates the statement that such a restriction on identity sharing would be arbitrary. We propose that no such restriction be introduced into the specifications.

4. Solutions

One solution is to relax the restriction that all Service Profiles of a user and hence all Public Identities of a user, must be served from the same S-CSCF.

Another solution would be to retain the above restriction, but allow the same Public Identity to be registered at multiple S-CSCFs. This would require the I-CSCF to fork incoming requests to the correct S-CSCFs. However, this would result in unnecessary duplicate processing of the request and possible complex interactions if multiple forked versions of the request terminated in the same place (for example a voicemail platform).
A further option would be to introduce the restriction discussed in Section 3, that identity sharing should only be allowed within in IMS Subscription. However, this would greatly limit the value of the identity sharing concept and undermines the existing criteria for distributing load across S-CSCFs.

Another option often favoured by 3GPP in problems such as this would be to do nothing. However, we believe that the current ambiguous state of the specification, and the slightly absurd consequences of the logical interpretation of the specification given above, mean that this is not a sensible path this time.
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