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Introduction

The present document introduces a Data Description Method (DDM) and Datatype Definition Method (DtDM) to be used for Generic User Profile (GUP) data. 
The DDM is a set of common rules on how to specify the data components. These rules meet the requirements specified in [10] 22.240 Stage 1 Generic User Profile. The DDM defines a method for describing 3GPP GUP data in both the 3GPP network and the user equipment. 

The Datatype Definition Method is a set of built-in datatypes and rules for defining new datatypes. The DtDM forms part of the Data Description Method. The DtDM can also be applied to datatypes outside of GUP. The built-in datatypes and rules are a subset of the built-in data types and rules defined in [5] the W3C XML Schema Part 2: Datatypes specification. 
1) The present document for a DDM and DtDM will capture features that will allow

2) A method to describe the data and structure in a User Profile in a consistent manner.

3) Efficient usage and/or replication of data.

4) Coexistence with existing data description methods such as OMA UAProf and SyncML Device Management.

5) Effective support for management and maintenance of data.

6) Extensibility for future needs and the easy addition of new features.

1
Scope

The present document is the Stage Two description for the Data Description Method (DDM) and the Datatype Definition Method (DtDM) of the 3GPP Generic User Profile.  
This document specifies the method for describing the logical structure of the data description, Generic User Profile, Profile Components, methods for describing Datatypes and other constructs for use in 3GPP. The GUP data description method is designed to coexist with other data description technologies. 

· The document includes:

· DDM and DtDM features and definition;
· Examples of data descriptions created by using DDM/DtDM for MMS terminal provisioning, User Equipment Management terminal provisioning, and Subscription Management terminal provisioning.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

The terms “GUP” and “Profile” are synonymous within this Specification.

3GPP Generic User Profile (GUP): The 3GPP Generic User Profile the collection of user related data which affects the way in which an individual user experiences services and which may be accessed in a standardised manner as described in this specification. The Generic User Profile is defined using the W3C XML recommendation [1].

Profile Instance – is a physical representation of a Profile, and is a collection of Profile Component Instances and Profile Component Group Instances.  For every user there is exactly one Profile Instance which is regarded as the Master. Additional copies containing the same data are allowed.

Profile Component Group: A pre-defined set of Profile Components and/or other Profile Component Groups closely related to each other. One or more Profile Component Groups can be collected in a Profile Instance.

Profile Component Group Instance: A Profile Component Group Instance is a physical representation of a Profile Component Group. To one Profile Component Group (logical) corresponds one Profile Component Group Instance which is regarded as the Master, and one or more instance copies, i.e. physical copies.

Profile Component (logical): A Profile Component is logically an individual part of the Generic User Profile. 

Profile Component Instance (physical): A Profile Component Instance is a physical representation of a Profile Component. To one Profile Component (logical) corresponds one Profile Component Instance which is regarded as the Master and one or more component instance copies, i.e. physical copies. Component instances may be located in the Home Network, in the Value Added Service Provider Environment and/or the User Equipment.

Profile Data Element: the indivisible unit of Generic User Profile information.

GUP Information Model: A method describing how to define data structure, the way data elements are defined and the relationship to each other. The Information Model is describing the concept of Generic User Profile

Data Description Method (DDM): A method describing how to define the data contained in the Generic User Profile. The description is defined using the W3 XML Schemas recommendations [5], [6].

Master Instance: Among the instances (physical) associated with a Profile, Profile Component Group or Profile Component (logical), one of them is tagged with the role of "master instance". The master instance is responsible for the correct value of the corresponding Profile component.

Datatype Definition Method (DtDM): A method describing how to define the new datatypes contained in the Generic User Profile, including an initial set of built-in datatypes.

Data Payload: Is the useful data in Profile Components. It consists of a number of Attributes carrying the data values.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

GUP
Generic User Profile

DDM
Data Description Method

DtDM
Datatype Definition Method

4
General Description 

Editor’s Note:. Add a picture, and other introduction to information model and DDM, and Background, why is GUP DDM needed.

As the data contained in the 3GPP Generic User Profile is going to be handled by different applications and entities for different purposes, there is a risk that various description methods might lead to duplications and/or inconsistencies. Therefore, a standard description method to describe the data should be used in the 3GPP mobile systems specifications, i.e. the Data Description Method (DDM) and Datatype Definition Method (DtDM).

Section 5 describes the GUP Information Model. This Information Model defines the concepts used to model the GUP data and the relationships between those concepts. This Information Model defines properties applicable to all Profile Component (Group) types and is used in the design and implementation of generic functions using, maintaining and managing GUP data. Properties specific to a Profile Component (Group) type are described using the DDM and DtDM.

Section 6 of this document describes the DDM, which defines how to describe GUP data in a standardized manner. The description of the users' services configuration and personalization data using the DDM may result in manipulating and accessing these data in a structured and standardized way. The DDM will help to overcome some of the challenges associated with the introduction of sophisticated user terminals and services with widely varying capabilities, hybrid combinations of mobile network domains, the advent of downloadable applications, and the desire of users to customise potentially complex services to individual preferences and needs.
The Data Description Method can be viewed as a template for constructing the data description. The template (set of rules) enables the standardization of the data description such that it and the described data can be shared (used) by many applications. The data descriptions are abstract in the sense that the data are described independently of data formats specific to transport protocols or application technologies. Using standardized and abstract data descriptions simplifies the mapping between different data formats, and facilitates future extensions. 

Section 7 describes the Datatype Definition Method, DtDM. It is a method describing how to define the new datatypes contained in the Generic User Profile, including an initial set of built-in datatypes The DDM and the DtDM data description defines 1) the abstract syntax, 2) the semantics and 3) one XML-representation of the data. A subset of the XML-schema, a W3C specification, used to define the XML-representation. To describe the semantics of the data normal text is used. Rules in the DDM describe how the XML-representation is interpreted to get the abstract syntax. The abstract syntax description can manually be mapped and or automatically translated to other syntax and format descriptions. Using a subset of XML-schema make mapping and translation to other format easier and facilitates concurrent support of different data formats.
Section 8 describes the rules and procedures which are required to administer GUP and DDM in 3GPP. This section also includes rules and procedures for the administration of TS24.241 and Common Objects.
It is not intended to substitute data description methods that already exist. The 3GPP DDM and DtDM shall be used, where appropriate, when Generic User Profiles are specified for new applications. See figure 4-1 below for an explanation of the mapping principles.
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Figure 4-1: Data Description Method Coexistence – the mapping principles

The present document is part of a series of documents specifying Generic User Profile functionality in UMTS network with application services. As the basis and reference for this work is taken the functional description of the GUP specified for stage 1 in TS 22.240[10] and stage 2 in TS 23.240 [11]. The DDM and DtDM part in TS 23.241 may be used outside 3GPP. TS24.241 [12] is the Stage 3 Specification, and it contains the Common Objects resulting form the data defined using the DDM and DtDM.

5
Structure of Profiles

5.1
Introduction

This Section defines those parts of the Information Model (see [11]) which are relevant to Profiles (or Generic User Profiles), Profile Component Groups and Profile Components.

It describes the concepts used to model the GUP data and the relationships between those concepts. This GUP Information Model defines properties applicable to all Profile Component (Group) types and is used in the design and implementation of generic functions using, maintaining and managing GUP data. Properties specific to a Profile Component (Group) type are described using the DDM and DtDM. 

Important issues described include different types of Generic User Profile usage and storage distribution.

Editor’s Note: Profile Type Description and Generic User Profile is FFS.

5.1.1
Profile

A Profile or Generic User Profile is the collection of Profile Components and where applicable, Profile Component Groups. At least one Profile Component shall be mandatory in a Profile, however, a Profile Component Group is optional. A Profile is instantiated and thus has an associated Profile Instance.  The Profile implements the functional definition of Profile according to GUP Stage 1 [10]. But there may be Profiles or Profile Component Groups  that are not related to a certain user, e.g. see P4 in Figure 5.1.1-1.
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Figure 5.1.1-1: An Example of Generic User Profile as a collection of Profile Component Groups and Profile Components

Figure 5.1.1-2 below shows the structure of the Profile and relationship between the main parts. The main parts in this Figure are described in the sub-sections immediately following. The figure shows the generic structure, and it is not essential that all elements be present in all implementations of the structure.
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Figure 5.1.1-2: Structural relation between main parts.

5.1.2
Profile Instance

A Profile is instantiated and thus a Profile has an associated Profile Instance. A Profile Instance keeps together logically related Profile Component Group Instances or Profile Component Instances (data,) which are possibly distributed in several storage nodes.

A Profile Instance contains one or more Profile Component Instances and Profile Component Group Instances each containing the Data Payload.

5.2
Structure of Profile Component Group, Profile Component, Profile Component Group Instance and Profile Component Instance

5.2.1
Profile Component Group and Profile Component

A Profile Component is the collection of Data Elements (Data Payloads). A Profile Component is instantiated and thus has an associated Profile Component Instance. The Profile Component Instance may be the independent unit for creation, deletion, storage, and access control.

An individual service may make use of a number of Profile Components (i.e. a subset) from the Profile. 

A Profile Component may be a part of a Profile Component Group. A Profile Component Group will contain one or more Profile Components. Profile Component Groups may be nested in a hierarchical manner, thus a Profile Component Group may consist of one or more of the following – Profile Component Group or Profile Component. A Profile Component Group is instantiated and thus has an associated Profile Component Group Instance. When there is a Profile Component Group Instance it may be the independent unit for creation, deletion, storage, and access control,. Thus, the Profile Component Group and Profile Component may both be independent units for creation, deletion, storage, and access control. However, if these are declared as Common Objects, deletion shall be permissible only at the Common Object level. Rules and properties for deletion and hierarchical control are FFS.

A Profile Component Group is defined at a Logical level, thus it has a Logical relationship to a Profile Component defined within it. There is no direct relationship between a Profile Component Group and a Profile Component Instance – a Profile Component Instance has a relation to the Profile Component from which it is instantiated.

5.2.2
Profile Component Group Instance and Profile Component Instance

A Profile Component Instance is coupled to the Profile Instance or Profile Component Group Instance. Several Profile Component Instances are grouped into a Profile Instance or Profile Component Group Instance. 

A Profile Component Group Instance is coupled to the Profile Instance or another Profile Component Group Instance. Several Profile Component Group Instances are grouped into a Profile Instance or another Profile Component Group Instance.

5.2.2.1
Data Payload

A Data Payload is the Profile data contained in a Profile Component Instance. A Data Payload carries the data values, e.g. MMS terminal capability information regarding supported media types and media formats. A Data Payload contains one or several Attributes. 

5.2.2.2
Attribute

An Attribute carries the individual Profile value (content). One or more Attributes are carried in a Data Payload.

5.2.3
Profile Component Payload

Ed Note – Delete this section or move into 5.5?

5.2.4
Profile Component Run-Time Properties

Ed Note – Delete this section or move into 5.5?

5.3
Structure of Profile Description, Profile Component Group Description and Profile Component Description

5.3.1
Profile Description and Profile Component Group Description

Every Profile has an associated Profile Description. A Profile Description describes the Profile type, semantic, payloads, and properties 

A Profile is described in one Profile Description. A Profile Description describes zero or more Profiles. 

A Profile Description consists of Profile Component Group Descriptions and a Profile Component Group Description consists of Profile Component Descriptions, in an analogous manner to a Profile consisting of Profile Component Groups and a Profile Component Group consisting of Profile Components.

A Profile Description is the definition of a Profile Type, which is the class or type of Profile Instances. The common properties of a number of Profile Instances are described by a Profile Type. This relationship is shown in Figure 5.3.1-1 below.

In an analogous manner, a Profile Component Group Description is the definition of a Profile Component Group Type, which is the class or type of Profile Component Group Instances. The common properties of a number of Profile Component Group Instances are described by a Profile Component Group Type. This relationship is shown in Figure 5.3.1-1 below.
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Figure 5.3.1-1 Profile Description and Profile Component Group Description

The purpose of a Profile and a Profile Component Group is to keep together logically related data, which are potentially distributed in several storage nodes.

The definition of a Profile Type is kept together in a Profile Description. 

The definition of a Profile Component Group Type is kept together in a Profile Component Group Description.

· A Profile Description contains:

· Semantics
defines the meaning of the Profile.

· Profile Type
defines the Type of the Profile.

· Payload Datatype
is a reference to a Composite Datatype that describes the content of the Profile’s Data Payload.

· Profile Property reference
is referencing a Common Properties containing data controlling the usage and handling of the Profile.

· A Profile Component Group Description contains:

· Semantics
defines the meaning of the Profile Component Group.

· Profile Component Group Type
defines the Type of the Profile Component Group.

· Payload Datatype
is a reference to a composite Datatype that describes the content of the Profile Component Group’s Data Payload.

· Profile Component Group Property reference
is referencing a Common Properties containing data controlling the usage and handling of the Profile Component Group.

Figure 5.3.1-2 and 5.3.1-3 shows this relationship in UML diagram form. Profile Component Identities and the Primary Profile Component Group ID and Primary Profile IDs are described in the next section.
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Figure 5.3.1-2: UML-diagram, Profile
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Figure 5.3.1-3: UML-diagram, Profile Component Group Description

5.3.2
Profile Component Description

Every Profile Component has an associated Profile Component Description. A Profile Component Description describes the Profile Component type, semantic, payloads, and properties 

· A Profile Component Description contains:

· Semantics
defines the meaning of the Profile Component.

· Profile Component Type
defines the Type of the Profile Component.

· Payload Datatype
is a reference to a Composite Datatype that describes the content of the Profile Component’s Data Payload.

· Component Property reference
is referencing a Common Properties containing data controlling the usage and handling of the Profile Component.

The Component Property contains information that defines the rules, which control the usage and handling of Profile Components.

· Examples of property information are:

· Dynamics, change rate of

· Component creation/deletion

· Data value

· Ownership

· Access rights for different users

· No access, read, write access

· Right to create, delete

Figure 5.3.2-1 describes the Relationship between a Profile Component and its associated Profile Component Description.
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Figure 5.3.2-1: Relationship between Profile Component and Profile Component Description 

5.4
Structure of Profile and Profile Component Identities


Ed Note: Clean up the confusion between ID and Identity in 5.4.1 and 5.4.2, and the above figure. Use only one of the two terms, ID or Identity. Is PCG Identity covered twice below.
5.4.1
Primary Profile Identity 
A Primary Profile Identity is a permanent Identifier used to identify one Profile Instance. 

A Profile Instance associates some data with a Primary Profile Identity. The type of a Profile, Profile Type, is defined by one Profile Description.

A Profile Instance is always associated with one Primary Profile Identity. The Primary Profile Identity is associated with one Profile Instance.

The data in the Data Payload is the data that the Profile Instance associates with the Primary Profile Identity. 

There can be many ways besides the Primary Profile Identity to navigate to a Profile Instance.

 

5.4.2
Profile Component Group Identity and Profile Component Identity

In an analogous manner to the Primary Profile Identity and its structure and properties described above, a Primary Profile Component Group Identity is a permanent Identifier used to identify one Profile Component Group Instance.
A Profile Component Group Instance associates some data with a Primary Profile Component Group Identity. The type of a Profile Component Group, Profile Component Group Type, is defined by one Profile Component Group Description.

A Profile Component Group Instance is always associated with one Primary Profile Component Group Identity. The Primary Profile Component Group Identity is associated with one Profile Component Group Instance.

The data in the Data Payload is the data that the Profile Component Group Instance associates with the Primary Profile Component Group Identity. 

Profile Component (Group) is meant to be read herein as Profile Component and as Profile Component Group.

A Profile Component (Group) has a unique Identity within the Generic User Profile.

A part of the Profile Component (Group) Instance name is the Profile Instance name. By using the name of the Profile Component (Group) Instances all Profile Component (Group) Instances belonging to a Profile Instance can be found.

A Naming Convention is used to enforce this association.  An example is shown in Section 5.1.1.and Figure 5.1.1-1. The Naming Convention is specified in Section 7 of this specification.
The names of all the Profile Component (Group) Instances belonging to a Profile Instance contain the Primary Profile Identity. 

5.4.2.1 Relationship between a User and a Profile Instance

This section describes a number of possible implementations of the functional relationship between the User and a Profile Instance. These relations are used to find the Profile Component (Group) Instances included in the User’s Generic User Profile.

1. The following sections treat a number of possible ways to connect a User Id and a Profile Component (Group) Instance. Three different kinds of relations are described:

2. User Identity is a part of the Primary Profile Identity: when a Profile Instance is created it is associated to a User and the User’s Identity is included in the Profile Instance name.

3. Referenced Profile: a Profile is referred from another Profile related to the User.

Run-time binding: an already existing Profile component is associated to a User in run-time.

5.4.2.2 User Id part of the Primary Profile Identity
The name of a Profile Instance is easily related to a User. The User Id can be a part of the Profile Instance name. (The User Id must be known when the Profile is created, because the Primary Profile Identity must be permanent.)

· Examples of such Profiles are:

· The Profile Instance(s) created when a new User is registered in the access network

· The Profile Instance(s) created by a service provider when a new User is created for a specific service.

5.4.2.3 Referenced Profile

The Data Payload in a Profile may contain a reference to a Profile using a Primary Profile Identity. A User’s Profile Instance references another Profile instance and by that the referenced Profile instance is included in the User’s Generic User Profile Instance as a Profile Component (Group) Instance.

If a Profile Component (Group) Instance needs to be shared by more Users, references can be used. A referenced Profile Component (Group) Instance can be shared by many Users and can be a part of many Generic User Profiles. The referenced Profile Component (Group) Instance must be created independently of the referencing Profiles. 

· Examples of such Profiles are:

· The Profile describing a set of services, which can be subscribed by many Users.

· Profiles describing the subscription rules used by many Users.

5.4.2.4 Run-time binding

Normally a lot of Profile Component (Group) Instances are built into a phone during manufacturing. The Profile Component (Group) Instances must be given a Primary Profile Identity that can be used locally in the phone. The User Id is first known when the (U)SIM is inserted and cannot be used in the naming of Profile Components. The binding between a User and the Profile Component Instances can first be done in run-time.

To be able to navigate from the User to the Profile Component (Group) Instances belonging to the User’s Generic User Profile in the phone there need to be some run-time support. A dynamic binding which is a reference which value is defined first at run-time can be used.

· Examples of such Profile Component (Group) Instances are:

· The Profile Component (Group) Instances in a mobile phone that is connected to a user by a removable (U)SIM.

· The Profile Component (Group) Instances in an accessory when the accessory is connected to a mobile phone (with (U)SIM-card).

· The Profile Component (Group) Instances in a computer connected to the mobile phone.

· The Profile Component (Group) Instances stored on a User’s (U)SIM.
(The (U)SIM is normally manufactured before the (U)SIM is connect to a specific User)

5.4.3
Profile Component Payload Internal Identification

5.5
Details of Profile Structure

Figure 5.5-1 gives a UML overview of the High-Level Structure of Profiles and their constituent parts described in Section 5. 
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Figure 5.5-1: UML-diagram, Details of Profile High Level Structure and constituent parts

Ed. Note: Add Profile Component Group and associated structures in the above diagram

5.6
Distributed Profile Storage

5.6.1
Introduction

Multiple copies of a Profile Component Instances are expected to be stored at different storage nodes. In every such instance, one of these is tagged as the Master Profile Component Instance. A process of synchronisation between the master and the copies is described below.  (Add more text). 

Figure 5.6.1-1 shows an example possible storage distribution of Profile Component Instances. 
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Figure 5.6.1-1: An example of Profile Storage distribution 

5.6.2
Storage Principles

Figure 5.6.2-1 shows a data storage model.

There is a need to distinguish between two types of storage (in a run-time system): Data Store and Description Store. A system contains normally many Data Stores and Description Stores.

Profile Components and Run-Time Component Properties are stored in Data Stores. The Profile Components belonging to a Profile can be stored in different Data Stores and different locations. A Profile Component and the referenced Run-Time Component Property is stored in the same Data Store.

Profile Descriptions are stored in Description Stores. Profiles and the corresponding Profile Description can be stored in different locations.

· A Profile Component is associated with one Primary Profile Id and one Component Description and it must know its:

· Profile Instance Identity

· Profile Component Identity

· Profile Description Identity.
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Figure 5.6.2-1: UML-diagram, Distributed Storage

Editor’s Note: Revision control rules 

Ed. Note: Add Profile Component Group and associated structures in the above diagram
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