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At CN4 #23 in Zagreb Nortel Network proposed an improvement to the efficiency of PPR (Tdoc N4-040534) which allows the HSS to update a service profile shared by many subscribers by sending a single PPR message to every  S-CSCF where the subscribers sharing this service profile are registered. Siemens strongly believe that the Nortel Networks proposal is worth to be considered as a Rel-6 optimization with respect to signalling bandwidth consumption for the Cx interface and storage capacity at the S-CSCF. However the proposal as outlined in N4-040534 has significant drawbacks. This contribution addresses those drawbacks and tries to solve them. Furthermore the mechanism is extended to be applicable also to SAA.
The following drawbacks have been identified in the proposal of N4-040534:

Significant change to the structure of the user profile

N4-040534 proposes a significant (incompatible) change in the XML definition of the user profile.  As a consequence the solution was proposed for Rel-5 in order not to introduce incompatibility between Rel-5 and Rel-6. It is , however,  common understanding, that the improvements to efficiency of PPR is not a critical correction and therefore cannot justify modification of Rel-5.
This contribution proposes a compatible extension of the XML user profile for Rel-6 without impact on Rel-5.

Widespread common service profiles for large numbers of subscribers

The proposal from N4-040534 achieves the reduction of  the number of PPRs to be sent only if operators intend to have widespread common service profiles for large numbers of subscribers. It may however turn out that  large numbers of subscribers share a (significant) generic part of  a service profile but do not share a (small) individual part of their service profiles. 
This contribution proposes a solution that does not rely on large numbers of subscribers sharing exactly the same service profile.
The basic idea of the new proposal is to add an optional “group-indicator” to the IFC. All IFCs with the same group-indicator belong to the same shared part of a service profile. IFCs without group-indicator belong to the individual not shared part of the service profile. Rather than storing all the shared IFCs against  many subscribers the S-CSCF may store the IFCs with identical group-indicators only once, and store the group indicator against the subscribers. The differences between Rel-5 and Rel-6 are shown below:
	Rel-5

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
            -> IFC 2

            -> IFC 3
            -> IFC 4
            -> IFC 5
        -> Service Profile 2
            -> Public User Id 4
            -> Public User Id 5
            -> CNSA 2
            -> IFC 1
            -> IFC 2
            -> IFC 6

    -> Private User Id B
        -> Service Profile 3
            -> Public User Id 1
            -> Public User Id 6
            -> Public User Id 7

            -> CNSA 1
            -> IFC 3
            -> IFC 4
            -> IFC 7
        -> Service Profile 4
            -> Public User Id 8
            -> Public User Id 9

            -> CNSA 3
            -> IFC 1
            -> IFC 2
            -> IFC 8
	Rel-6

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

            -> CNSA 1

            -> IFC Group-Indicator 1
            -> IFC Group-Indicator 2
            -> IFC 5
        -> Service Profile 2
            -> Public User Id 4
            -> Public User Id 5
            -> CNSA 2
            -> IFC Group-Indicator 1
            
            -> IFC 6

    -> Private User Id B
        -> Service Profile 3
            -> Public User Id 1
            -> Public User Id 6
            -> Public User Id 7

            -> CNSA 1
            -> IFC Group-Indicator 2
            
            -> IFC 7
        -> Service Profile 4
            -> Public User Id 8
            -> Public User Id 9

            -> CNSA 3
            -> IFC Group-Indicator 1
            
            -> IFC 8
	Shared parts
          -> Group-Indicator 1

              -> IFC 1

              -> IFC 2
           -> Group-Indicator 2

               -> IFC 3

               -> IFC 4


 

The difference in the XML between Rel-5 and Rel-6 is shown below:
<xs:complexType name="tInitialFilterCriteria">



<xs:sequence>




<xs:element name="Priority" type="tPriority"/>




<xs:element name="TriggerPoint" type="tTrigger" minOccurs="0"/>




<xs:element name="ApplicationServer" type="tApplicationServer"/>




<xs:element name="GroupIndicator" type="tGroupID" minOccurs="0"/>




<xs:any processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>
Procedure
In the example above the network operator may decide to add a new IFC 2a to the shared part of service profiles with Group-indicator 1. The Rel-6 HSS then sends PPR (for Private User Id A) in the same way  as for Rel-5 but in addition adds Group-Indicator 1 to IFC 1, IFC 2, and IFC 2a, and Group-Indicator 2 to IFC 3 and IFC 4.
The receiving Rel-5 S-CSCF will ignore the Group-Indicators and respond with PPA as defined for Rel-5. As a consequence the HSS will continue sending PPR for Private User Id B and so on.

The receiving Rel-6 S-CSCF will understand the Group-Indicators, modify the shared part for Group-Indicator 1 by adding IFC 2a, and respond with PPA containing an indication saying that the shared part has been updated. As a consequence the HSS does not continue sending PPRs to the S-CSCF.

Improvement to SAA

As a further step the following improvement is proposed:
When sending SAR the Rel-6 S-CSCF may indicate to the HSS that it supports storing of shared parts of the service profiles based on the IFC’s group-indicator. 

The Rel-5 HSS will ignore this indication and respond with SAA as defined for Rel-5.

The Rel-6 HSS will understand this indication and may respond with SAA with the group-indicators added to the IFCs. Furthermore, if the HSS is aware that the S-CSCF has already stored the shared parts of the service profiles it may simply include the group-indicators in SAA omitting the IFCs. In the example above registration of  Public User Id C with service profile

 -> Service Profile 5
            -> Public User Id 10
            -> CNSA 4
            -> IFC 1 (Group-Indicator 1)
            -> IFC 2 (Group-indicator 1)
            -> IFC 9 (Group-Indicator 3)
            -> IFC 10 (Group-Indicator 3)
            -> IFC 11

results in the HSS sending SAA with Group-Indicator 1 (omitting IFC1 and IFC2 since this shared part is already stored at the S-CSCF), IFC 9 and IFC 10 both with Group-Indicator 3, and IFC 11. After reception of the SAA the S-CSCF will have the following data stored:
	User Profile
    -> Private User Id A
        -> Service Profile 1
            -> Public User Id 1
            -> Public User Id 2
            -> Public User Id 3

            -> CNSA 1

            -> IFC Group-Indicator 1
            -> IFC Group-Indicator 2
            -> IFC 5
        -> Service Profile 2
            -> Public User Id 4
            -> Public User Id 5
            -> CNSA 2
            -> IFC Group-Indicator 1
            -> IFC 6

    -> Private User Id B
        -> Service Profile 3
            -> Public User Id 1
            -> Public User Id 6
            -> Public User Id 7

            -> CNSA 1
            -> IFC Group-Indicator 2
            -> IFC 7
        -> Service Profile 4
            -> Public User Id 8
            -> Public User Id 9

            -> CNSA 3
            -> IFC Group-Indicator 1
            -> IFC 8

      -> Private User Id C

           -> Service Profile 5
              -> Public User Id 10

              -> CNSA 4
              -> IFC Group-Indicator 1

              -> IFC Group-Indicator 3

              -> IFC 11


	Shared parts
          -> Group-Indicator 1

               -> IFC 1

               -> IFC 2
          -> Group-Indicator 2

               -> IFC 3

               -> IFC 4
          ->  Group-Indicator 3
                -> IFC 9
                -> IFC 10


 
To allow Group-Indicators to be sent without the IFCs the XML definition of the ServiceProfile needs to be extended as shown below:
<xs:complexType name="tServiceProfile">
     <xs:sequence>
          <xs:element name="PublicIdentity" type="tPublicIdentity" maxOccurs="unbounded"/>
          <xs:element name="CoreNetworkServicesAuthorization" type="tCoreNetworkServicesAuthorization" 
                                                                                                                                                     minOccurs="0"/>
          <xs:element name="InitialFilterCriteria" type="tInitialFilterCriteria" minOccurs="0"
                                                                                                                                    maxOccurs="unbounded"/>
          <xs:element name="IFC_GroupIDs" type="tGroupID" minOccurs="0" maxOccurs="unbounded"/>
          <xs:any processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
     </xs:sequence>
</xs:complexType>
I error situations (this should not happen, but you never know) where the Rel-6 S-CSCF receives SAA with IFC Group-Indicator (IFCs omitted) but has not stored the referenced shared part, the S-CSCF shall retry sending SAR explicitly indicating that the HSS must not omitt IFCs.

Conclusion
CN4 are  asked to take  the proposed Rel-6 optimization into consideration. If endorsed, Siemens are going to prepare the needed CRs.
