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The current structure of the User Profile is such that when a change takes place to a Service Profile, a PPR message has to be sent for each subscriber that is currently in a registered or unregistered state and uses that Service profile.  The description of the PPR message also means that a large amount of redundant information has to be sent if the Public User Identities affected by the update are members of an implicitly registered Public User Identity set, since all the other Public User Identities in the set have to be included in the PPR, along with their Service profiles, even if they are not impacted by the change.

This paper proposes a simple restructuring of the User Profile that would allow the PPR mechanism to simply download a Service Profile generically (ie without identifying a subscriber) allowing all users at an S-CSCF which use the Service Profile to be updated at once.

Discussion
Consider Private User Id A, which has associated with it 5 Public User Ids.  Public User Id's 1, 2 and 3 use Service Profile 1, whilst Public User Id's 4 and 5 use Service profile 2, and Public User Ids 2 and 4 are in the same implicitly registered Public User Identity set.  Also consider, Private User Id B, which has associated with it 5 Public User Ids.  Public User Id's 1, 6 and 7 use Service Profile 1, whilst Public User Id's 8 and 9 use Service profile 3, and Public User Ids 6 and 9 are in the same implicitly registered Public User Identity set.  According to Annexes B, C, D and E, the data structures for these User Profiles are as given below;-
 

	User Profile
    -> Private User Id A
        -> Service Profile 1
            -> Public User Id 1
            -> Public User Id 2
            -> Public User Id 3

            -> CNSA 1

            -> IFC 1.1
            -> IFC 1.2
            ...
            -> IFC 1.n
        -> Service Profile 2
            -> Public User Id 4
            -> Public User Id 5
            -> CNSA 2
            -> IFC 2.1
            -> IFC 2.2
            ...
            -> IFC 2.m
	User Profile
    -> Private User Id B
        -> Service Profile 1
            -> Public User Id 1
            -> Public User Id 6
            -> Public User Id 7

            -> CNSA 1
            -> IFC 1.1

            -> IFC 1.2
            ...
            -> IFC 1.n
        -> Service Profile 3
            -> Public User Id 8
            -> Public User Id 9

            -> CNSA 3
            -> IFC 3.1
            -> IFC 3.2
            ...
            -> IFC 3.p


 

Private User Id’s A and B are both registered and so are hosted at the same S-CSCF (since they share Public User Id 1).  Now suppose that Service Profile 1 is updated.  The following PPR messages will be sent.
IMPI A + SP1(IMPU1, CNSA1, IFC 1.1 … 1.n)

IMPI A + SP1(IMPU2, CNSA1, IFC 1.1 … 1.n) + SP2(IMPU4, CNSA2, IFC 2.1 … 2.m)

IMPI A + SP1(IMPU3, CNSA1, IFC 1.1 … 1.n)

IMPI B + SP1(IMPU6, CNSA1, IFC 1.1 … 1.n) + SP3(IMPU9, CNSA3, IFC 3.1 … 3.p)
IMPI B + SP1(IMPU7, CNSA1, IFC 1.1 … 1.n) 
The communication of IMPU4 and IMPU9 is required because of the requirement in 23.228 to communicate the implicitly registered set of Public User Identities, and since each change has to be identified per subscriber, if these were not included it would imply to the S-CSCF that IMPU2 and IMPU6 respectively are no longer part of the implicitly registere Public User Identity sets.  However, because no change has taken place to SP2 and SP3 this is a lot of redundant data that is communicated and that the S-CSCF has to handle.  The S-CSCF does not know that SP2 and SP3 have not changed unless it either checks, or just overwrite the relevant parts of IMPI A and IMPI B’s user profiles.  Either way, the S-CSCF has to process the data.
Now consider adding IMPU 10 to IMPI A which is to be implicitly registered with IMPU 3 and use SP2.  This would result in the following PPR;-

IMPI A + SP1(IMPU3, CNSA1, IFC 1.1 … 1.n) + SP2(IMPU10, CNSA2, IFC 2.1 … 2.m)

This example is included to provide a fair comparison between the PPR messages that have to be sent given the current structure of the User Profile and those that would be sent under the new proposal detailed below.  Ultimately, the intention is that the update of a Service Profile that is shared across a large number of subscribers can be accomplished by a single PPR to an S-CSCF, without affecting the mechanism for adding a new Public User Identity to a User Profile and communicating this to the S-CSCF.
The proposal would restructure the User Profile for IMPI A and IMPI B described above, as shown in the following table.
	User Profile
    -> Private User Id A
        -> Profile Group 1

            -> Public User Id 1
            -> Public User Id 2
            -> Public User Id 3
           -> Service Profile 1

                -> Service Profile Id = 1

                -> CNSA 1
                -> IFC 1.1
                -> IFC 1.2
                ...
                -> IFC 1.n
        -> Profile Group 2
            -> Public User Id 4
            -> Public User Id 5
            -> Service Profile 2  
                -> Service Profile Id = 2

                -> CNSA 2             
                -> IFC 2.1
                -> IFC 2.2
                ...
                -> IFC 2.m
	User Profile
    -> Private User Id B
        -> Profile Group 1

           -> Public User Id 1
           -> Public User Id 6
           -> Public User Id 7
           -> Service Profile 1
                -> Service Profile Id = 1

                -> CNSA 1
                -> IFC 1.1
                -> IFC 1.2
                ...
                -> IFC 1.n
       -> Profile Group 3

           -> Public User Id 8
           -> Public User Id 9
           -> Service Profile 3   
                -> Service Profile Id = 3

                -> CNSA 3            
                -> IFC 3.1
                -> IFC 3.2
                ...
                -> IFC 3.p


By moving Service Profile lower down in the data hierarchy and removing the IMPU data element from the Service Profile, it makes each Service Profile independent of a User Identity.  Therefore a generic change to a Service Profile no longer requires a PPR per IMPU that is affected.  As in the example given above, consider a change to Service Profile 1.  The PPR message would now be;-
SP1 (SPId = 1, CNSA 1, IFC 1.1 … 1.n)

This would update the five IMPU’s that are related to Service Profile 1 in a single PPR.  Service Profile Id is added to the Service Profile Data structure to identify which service profile is being updated and as key information in the S-CSCF to identify all the instances of a Service Profile that are affected by a PPR.
The other addition in the User Profile is the Profile Group level.  This is added to remove potential redundancy in the User Profile revised structure.  Without the Profile Group data level, there would be a need to explicitly identify each IMPU with a particular Service Profile and hence duplicate the CNSA and IFC data numerous times if a number of IMPU’s associated with an IMPI used the same Service Profile.  Using Profile Group, each Service Profile used in an IMPI’s User Profile is only stored the once, regardless of the number of IMPU’s that are related to that Service Profile.  This does however make the PPR for the addition of IMPU 10 slightly more heavy. As in the example above, adding IMPU 10 would result in a PPR of;-

IMPI A + IMPU 3(SP1(SPId = 1, CNSA 1, IFC 1.1 … 1.n)) + IMPU 10(SP2(SPId = 2, CNSA, IFC 2.1 … 2.m))

By noting the IMPI and the SPId identified with IMPU 10, IMPU 10 can be added to the correct Profile Group and the association with IMPU3 as an implicitly registered Public Identity set member is also identified from the PPR.  This is only a little heavier than the PPR message sent in the existing data structure example.

Because PPR is now being used for two distinct types of Profile update – User Profile and Service Profile – it is also necessary to add an AVP to PPR to identify which kind of update is being performed.  

The changes to implement this enhancement are included in documents N4-040535 to 0538.

Points relevant to approval of CR’s

The key to this proposal is the optimization of the PPR message to become relevant to just the Service Profile rather than to individual subscribers.  The example given shows how five PPR messages could be replaced by a single message.  However, if rather than two IMPI’s, there were 200 all with an association to SP1 registered at an S-CSCF, the reduction in PPR messages following an update to SP1 would be far more significant.
Therefore, one key question in approving these changes would be whether operators intend to have widespread common service profiles for large numbers of subscribers or whether each IMPU will have a particular Service Profile.

It should also be noted that the changes to the User Profile data structure are quite fundamental.  It is the opinion of Nortel that such changes would be best implemented in all Releases (ie R5 and R6) to avoid having different data structures in different releases, which would complicate interworking and processing, and hence defeat the object of the changes intention.
