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Introduction

This paper presents and supports the proposal for a new Work Item to address the Baseline Common Information Model of the User Data Convergence concept.

UDC is a concept that 3GPP has introduced for R9. The feature was introduced in SA1#40 and the deliverables were agreed in SA1#43. The resulting TR (TR 22.985) and CR (towards TS 22.101) were approved by SA plenary in December 2008. These document follows the guidelines, recommendations and conclusions of both TR 22.985 and TS 22.101. 
A first version of the UDC Information Model WID was presented at SA5 #64 in Hangzhou. A number of concerns were raised at that time. This document tries to solve these concerns and pave the way to get an agreement on the work to be carried by SA5.
User Data Convergence

In the current 3GPP system, user data are scattered in several domains (e.g. CS, PS, IMS) and different network entities (e.g. HLR, HSS, Application Servers). 
The scenario mentioned herein is kind of called “User Data Silo”, which is the major paradigm of user data deployment for the time being, as illustrated by next figure.
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User Data Silo

With the user data silos, user data are accessed, stored and managed independently. 
SA1 introduced the User data convergence as a concept required to ensure the consistency of storage and data models. User data convergence will simplify overall network topology and interfaces, overcome the data capacity bottleneck of a single entry point, avoid data duplication and inconsistency and reduce CAPEX and OPEX. 
[image: image2.png]UE

Open User Data Capability
User Data
Repositol

HLR/AUC HSS

Application
Logic

User Data
Correlated by A
Data Model

Presence




Figure 2 User Data Convergence

As illustrated, User Data Convergence, as opposed to User Data Silo, is simply to move the user data from where it was originated, to a facility here called User Data Repository (UDR) where it can be accessed, stored and managed in a common way. 
The UDC concept supports a layered architecture, separating the data from the application logic in the 3GPP system, so that user data is stored in a logically unique repository allowing access from core and service layer entities, named application front-ends.

Network elements and functionalities should be designed to access data remotely and without storing them permanently locally, i.e. the front-ends shall work in a subscriber dataless configuration.

In order to accommodate multiple applications and services, existing and new ones, SA1 also agreed on the need for a common baseline information model to support protocols within UDC. SA1 agreed to not standardize all the details of the information model, which can be quite different from one operator to another one. Instead, the common baseline Information Model should be standardized. 

An Information Model denotes an abstract, formal representation of entity types, including their properties and relationships, the operations (e.g. read, write…) that can be performed on them, and related rules and constraints.

Common Baseline Information Model

It is core to UDC to develop a common Information Model that can be used as the baseline for agreement of what are the entity types and how they are related among them (kind of relation, cardinality and rules).  TR 3GPP 22.985 correctly names this as the Common Baseline Information Model, presumably because it is the common minimum denominator that describes the basic entities. For example, it is envisioned that the common baseline information model will describe the existence of concepts such as identifiers in the network (the private and public user identities), network addresses (S-CSCF addresses, HSS addresses), persons (subscribers), service providers, consumer of the service (person or equipment), etc.

The Common Baseline Information Model requires extensions to accommodate all usages for every application. This is achieved by a specialization of the the Common Baseline Information Model. A Specialized Information Model describes the specific relationships between the information in a given particular case.  The Specialized Information Model takes into account the specific applications, the functionality included and the relevant business information. The relation is shown in Figure 1.
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Figure 1: Relation of information model and data models
If we continue to a lower lever of abstraction, an implementation of the Specialized Information Model for a particular application brings an Application Data Model View. This includes implementation and protocol-specific details, e.g. mapping managed objects onto lower-level protocol constructs. It also includes all the specific data that are required by an application. Since a single Specialized Information Model is able to serve a number of applications, several Application Data Model Views are possible (one per application).

The collection of all the data managed by all applications conform the Consolidated Data Model. The Consolidated Data Model is also an implementation of the Specialized Information Model. This Consolidated Data Model is what gets implemented in the database, and serves to every application. Applications, though, only see a portion of the Consolidated Data Model, as we indicated earlier, in particular, the data that is required by the application. Thus, applications deal with an Application Data Model View.

From the point of view of standardization in 3GPP, as a minimum, the Common Baseline Information Model must be standardized. If we assume that most databases implement technologies to accommodate the data according to several data models, then there is no need to further standardize the Specialized Information Model, the Consolidated Data Model, or Application Data Model Views.

On the terminology: Information Model, Specialized Information Model, Consolidated Data Model, and Application Data Model View
There seems to be some discussion on the terminology used by TR 22.985 with respect Information Models and Data Models. The terminology used in TR 22.985 is aligned with the common practise in the industry to this respect. For example, the IETF has produced RFC 3444 that tries to make a clear distinction between information models and data models.  We will highlights a few paragraphs from that RFC, which are aligned with TR 22.985:

   The main purpose of an IM is to model managed objects at a conceptual

   level, independent of any specific implementations or protocols used

   to transport the data.  The degree of specificity (or detail) of the

   abstractions defined in the IM depends on the modeling needs of its

   designers.  In order to make the overall design as clear as possible,

   an IM should hide all protocol and implementation details.  Another

   important characteristic of an IM is that it defines relationships

   between managed objects.

   DMs, conversely, are defined at a lower level of abstraction and

   include many details.  They are intended for implementors and include

   protocol-specific constructs.

             IM                --> conceptual/abstract model

              |                    for designers and operators

   +----------+---------+

   |          |         |

   DM        DM         DM     --> concrete/detailed model

                                   for implementors

   The relationship between an IM and DM is shown in the Figure above.

   Since conceptual models can be implemented in different ways,

   multiple DMs can be derived from a single IM.

   Although IMs and DMs serve different purposes, it is not always

   possible to precisely define what kind of details should be expressed

   in an IM and which ones belong in a DM.  There is a gray area where

   IMs and DMs overlap -- just like there are gray areas between the

   models produced during the analysis, high-level design and low-level

   design phases in object-oriented software engineering.  In some

   cases, it is very difficult to determine whether an abstraction

   belongs to an IM or a DM.

   IMs are primarily useful for designers to describe the managed

   environment, for operators to understand the modeled objects, and for

   implementors as a guide to the functionality that must be described

   and coded in the DMs.  The terms "conceptual models" and "abstract

   models", which are often used in the literature, relate to IMs.  IMs

   can be implemented in different ways and mapped on different

   protocols.  They are protocol neutral.

   An important characteristic of IMs is that they can (and generally

   should) specify relationships between objects.  Organizations may use

   the contents of an IM to delimit the functionality that can be

   included in a DM.

   Compared to IMs, DMs define managed objects at a lower level of

   abstraction.  They include implementation- and protocol-specific

   details, e.g. rules that explain how to map managed objects onto

   lower-level protocol constructs.

According to TR 22.985 and TS 22.101, there two classes of Information Models:

Common Baseline Information Model: 

· It is abstract. 

· It is a formal representation of entity types. 

· It describes the properties, relationships, and operations that can be performed to them, including subscribers with relation with several users, different subscriptions, multiple devices, grouping of users to certain categories, etc.
· It includes rules and constrains of those entity types. 

· It is not specific to a given application, but common to a majority of them. 

· It is flexible, extensible, and future proof.

· It is not tied to any specific implementation of the database or its interfaces.

Specialized Information Model: 
· This is an extension (not a subset) to the Common Baseline Information Model. 
· It includes specific proprietary information that operators have.
· It includes specific data for a given application. 
· It includes relevant business information. 
Consolidated Data Model:
· It is the practical implementation of the whole specialized information model in the User Data Repository for all applications.

Application Data Model Views:
· It is the implementation of the specialized information model for a given application.

· It includes implementation and protocol-specific details.

· It includes all the specific data that required by an application.

· Several application data model views exist (one per application). 
According to TR 22.985 and TS 22.101, the only topic subject of standardization in 3GPP is the Common Baseline Information Model.

On the multivendor scenarios

Some concerns have been raised regarding the mechanism to achieve interoperability in a multivendor environment, e.g., when the UDR is supplied by a vendor, and each of the front ends is supplied by a different vendor. The problem seems to be instantiated by the fact that the data model is proprietary and considered to be a vendor implementation selection. While this is true, the idea is that all vendors start from the same departure point: the standardized common baseline information model. Data models are derived from the standardized common baseline information model, indirectly through a specialized information model. Then, an adaptation layer can adapt the data model to the protocol on the wire, as per application front end requirements. This seems to be a common technology for all databases and storage systems. Interoperability is warrantied by the presence of athis adaptation layer. 
Current status
SA1 approved in December 2008 the following documents:
· 3GPP TR 22.985: "Service Requirements for the User Data Convergence (Release 9)"

· 3GPP TS 22.101: "Service Aspects; Service principles (Release 9)". Section 4.11 describes UDC.

All these specifications are part of 3GPP Release 9.

CT4 has recently started the work on TS 23.335, "UDC Technical Realization" specification. The architecture has been recently agreed. It is expected that protocol work (stage 3) would be carried out in CT4 as well.

Work Item proposal

The companion document contains a description of the proposed work item, as a building block of the SA1 feature (UID 400034), to specify a framework for the technical realization of the UDC concept as described.

Figure 2 shows the relation between this WI, the existing feature, and other work items that are being proposed in CT4.
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Figure 2: Relation of the different work items
Relation of this work item to SA5
It should be noted that the whole UDC concept is mostly related to traffic aspects, although there are impacts related to provisioning and O&M. As a consequence, the Common Baseline Information Model WID ought to consider traffic as well as management information. The Commone Baseline Information Model TS should cover aspects derived from traffic procedures, including also dynamic data that is required for the regular operation of the network. It is not the intention of the Common Baseline Information Model for UDC TS to cover management aspects. Instead, it is expected that managements aspects related to UDC will be covered by existing specifications, such as Subscription Management. Although it is yet unknown whether changes are needed in the SuM specifications, most likely 3GPP TS 32.172 will be affected. We envision that the Common Baseline Information Model for UDC will focus on traffic aspects whereas Subscription Management focuses on management aspects. So, from this perspective, both the Common Baseline Information Model and Subscription Management will have a great deal of common objects, but there will be some other objects that are only visible in either of them. There is certainly an overlap in the information managed by both information models, but since the focus of these two specifications is quite different, there will be significant differences between both. These differences justify the existence of both models as separate entities.

Since UDC is not strictly related to management of network elements, concerns may arise questioning the goal of developing a UDC information model in SA5. It is believed that the expertise of information modelling lies in SA5, therefore, SA5 should be the WG leader in the UDC information modelling. A side-by benefit of developing the UDC Common Baseline Information Model in SA5 lies in the guarantee and compatibility with related information models, e.g., with 3GPP TS 32.172. Should a different working group develop the UDC information model, the risk of developing uncompatible model increases.
Therefore, it is proposed that SA5 takes the leadership in developing the Common Baseline Information Model for User Data Converge. A separate document contains the Work Item Description.
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