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Introduction

SA in their LS SP-100232 (C4-101060) indicates: “To facilitate discussion at the next SA1 meeting, TSG SA feels it would be very useful to get a CT WG4 preliminary analysis on the general feasibility of this requirement, in terms of scope and exact nature of the stage 2 work”.
This LS also refers to a CR proposal to TS 22.101 (SP 100219) stating: “ A reference data model shall be standardized for the message exchange over Ud interface [x], in order to enable multivendor interoperability.”
This discussion paper enters a certain number of considerations that are related to this requirement and that may be given to SA1 for their decisions.

What is a data reference model over Ud.

TS 23.335 4.3 states:

The user data that an Application Front End accesses in the UDR through the reference point Ud shall comply with an agreed data structure between the Application Front End and the UDR. Such data structure shall comply with the Application Specific Data Model, specified in 3GPP TS 32.182 [6] and in 3GPP TS 32.181 [8].
The Application Specific Data Model corresponds to the “reference data model” on Ud interface mentioned in SP-100219. There is an   Application specific data model for each Ud interface of a given application type, so it is not one “reference data model”.

But all these Application specific data models are not independent of the overall information model in the UDR.

SA5 in TS 32.181 is defining a certain number of information and data models and their relationship. What are those subject to standardisation? Some are quite close to the implementation.

Such considerations were also addressed by SA1 in their technical report TR 22.985.

Type of application
UDC specification leaves a certain flexibility on the definition of an application type, so of the associated Application Specific Data Model.

TS 23.335 clause 4.2.1 indicates: The application that is handled by an FE determines the type of FE. A HSS Front End may implement a full or a part of the HSS functionalities as listed in 3GPP TS 23.002 [5], this choice being implementation dependant.
In consequence the Application Specific Data Model associated to the FE implementing a part of HSS functionality (e.g. a HLR part, or a HSS-IMS part) will vary accordingly.

Backward compatibility
It is not the 3GPP backward compatibility between different 3GPP releases that is addressed there.

Many HLR/HSS implementations exist and the way they have defined their internal data model is quite central and structuring in their design, including the application logic using this data model. So the introduction of the UDC concept and of the Ud interface with a “reference data model”, cannot ignore the impact on the existing data model and on the adaptation layer that should map the data structure used over a Ud interface and the internal data model

Standardized data and non standardised data

Many data transferred over Ud are also transferred on a standardised 3GPP ref point (Cx, MAP, S6a…), so the information elements would be common to Ud and these other interfaces although their grouping or their relations with other Information elements may need additional standardisation; a LDAP  schema is different from a list of Diameter AVPs.

It also exists specific Information elements appearing for some operator specific requirements or services, they are not object of standardisation, but some rules may be investigated to easily integrate them in a data model .

Some application logic implementations may use internal data stored on the UDR, not required to be transferred over other standardised interfaces but useful for an application logic. They are not subject to standardisation but may belong to the data model used over a Ud interface. 

Data models for Provisioning FE and for “real time” FEs

To illustrate the difference between the data models for provisioning and the ones used by real time FE:

· some temporary  data used by real time FEs and stored in UDR  are not provisioned. They are part of the data model associated to the real time FE but not part of the provisioning data model.

· Access rights are quire different; provisioning FE can create a user and its subscription data but the real time FE will only have the right to read the subscription data and to update temporary data.

So it raises the question if the access rights should be considered as a part of the data modelling.

Interoperability use cases
3GPP standardisation objective is to allow interoperability between different suppliers. There are different use cases that may be considered with a different standardisation impact.

Interoperability means e.g. a supplier A for UDR and suppliers B, C… for AFEs.

· a first use case is with the UDR  supplier A coming with a data model over Ud for a given application, to which AFE suppliers B or C should comply for their application logic; this case drives to a standardisation of the data model over Ud

· a second use case is supplier B of a AFE who comes with its data model consistent with its application logic, and asks UDR supplier A or the operator to integrate  it in the UDR. So supplier B will give a schema describing the data structure (eg LDAP schema, XMl schema)  that will allow to generate the internal database structure in UDR supporting this data. It does not require the full standardisation of such data schema but at least a minimum allowing an easy integration in the UDR. It is the  objective of the Common Base line Information  Model (CBIM in TS 32.182) that defines information elements that would be common to many application  data models (eg user , terminal, identifiers…) from different suppliers 

· SA2 is analysing which level of standardization for SPR data  should be achieved 

· Sh transparent data also illustrates a case where data are not standardized (apart TS 29.364 case), so where the supplier of the AS has defined the modelling of its transparent data, but with a storage in the HSS of another supplier. 

Shared data

In the topics that CT4 would like to address in a study WI, there is the Shared Data one. In a user profile, a certain amount of data with their value is in fact the same for a large or a very large number of users and instead of replicating them for each user profile, they can be defined as shared data; a user profile only contains references to the shared data. Obviously such an approach impacts the data models to be used over Ud. Such choices already exist but are implementation specific. Up to which extent the standardisation should go between the possibility to have shared data associated to user profiles transferred over Ud interface and their full standardisation? 

Application specific data and HSS data

An application generally has to access a set of data that is specific to it, so being the “owner” of this data, but in some cases it may have to access data from another application e.g. some (not all) HLR/HSS data that would be useful to this application (e.g. is the user attached or not?). Then the application data model may comprise a part that would be a small subset of the HLR/HSS data with particular access right (e.g. read only)   

History and Rel9
History has shown that modelling of complex data models is difficult, and sometimes with no effective standardisation result. The approach taken in 3GPP for UDC Rel-9 was pragmatic and limited in its first objective, with the CBIM (TS 32.182) and a modelling framework (TS 32.181) from SA5. But this objective already required a high amount of analysis and technical work. 

Conclusion and Proposals
This analysis shows that behind the requirement of a data reference model, many important questions appear with no immediate answers. 

It concerns  SA5 that is in charge of the data modelling but also CT4 about the definition of the data (information elements) and the general data structure and data identification related to the protocol used over Ud such as LDAP. 

Regarding to the possible proposals that SA1 may analyse: 

· It can be considered that work on data modelling is not a work for one release but may be a more long haul work with pragmatic and achievable objectives for a given release. That was the Rel-9 case, it could continue for Rel-10, e.g. for CBIM and modelling framework for SA5.

· CT4 is also analysing to have a study Work Item (Technical Report) for UDC evolution to prepare the TS work, this work item would comprise a topic regarding to the structure of data transferred over Ud.

· For the TS work addressed to CT4, SA5 and maybe to SA2 , achievable objective should be retained, for example it could concern a new application with a simple data model, that nevertheless would address  many of the questions of this paper. 

· SA1 may also consider if there is SA1 TR work to do in the context of Rel11, in particular about use cases, operator priorities, level of standardisation. 

