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1. Introduction

There has been a considerable interest in introducing a consistent description framework for user profile parameters in several standardization organizations, including 3GPP, WAP Forum. SyncML Initiative and World-Wide Web Consortium (W3C). W3C created its RDF (Resource Description Framework) to describe web resources [RDF-1.0]. The W3C CC/PP activity [CCPP] took RDF for describing properties of any system ("profiles"). WAP Forum built on RDF and CC/PP work and reused it in its User Agent Profile [UAPROF] specification. UAPROF is also adopted in 3GPP T2 MExE  activity [MExE]. SyncML initiative is aiming to build a management object framework in the SyncML Device Management protocol [SYNCML-DEVMAN]. 3GPP has now created an ad-hoc group to look at the Subscriber Profile description issues.

This contribution tries to emphasize the importance reusing existing work already available in the area because the amount of work necessary to reinvent the wheel is significant. The purpose of this contribution is to demonstrate that work invested into RDF, CC/PP and UAPROF is also relevant to User Profile with very small modifications.

2. RDF-CC/PP schemas and profiles

RDF describes resource connections by describing them as graph element connected with some kind of relation. The originator of the relation (subject in RDF terms), the target of the relation (object) is connected by an arch (predicate). These three elements are called an RDF statement. RDF maps quite naturally to human language. For example the following statement

3GPP website address is http://www.3gpp.org

can be mapped to the following RDF statement:

3GPP ----- website-of -----> http://www.3gpp.org

In this example 3GPP is the subject, http://www.3gpp.org is the object and website-of is the predicate. The collection of all the RDF statements in the system is called the schema. Schema is often depicted as a graph but RDF specifies a standard XML mapping.

CC/PP is an RDF application where RDF framework is applied to properties. The most basic CC/PP statement is the following:

resource ----- property-name -----> property value

where resource can be a mobile equipment, a service, anything that can have properties.

UAProf applies CC/PP ideas to describe mobile equipment properties although demonstration is made to describe services in the UAProf document. UAProf defines two-level relationship where the equipment has main property groups (also called components) and properties are attached to the components. For example the following relation describes the BitsPerPixel hardware property.

Component --- superclass-of ---> HardwarePlatform ----> has-property --> BitsPerPixel

This is described in the following way in UAProf.

<rdf:Description ID="HardwarePlatform">
  <rdf:type resource="http://www.w3.org/TR/PR-rdf-schema#Class"/>
  <rdfs:subClassOf rdf:resource="#Component"/>
  <rdfs:label>Component: HardwarePlatform</rdfs:label>
  <rdfs:comment>
    The HardwarePlatform component contains 
    properties of the device's Hardware, such 
    as display size, supported character sets, etc.
  </rdfs:comment>
</rdf:Description>

Components have properties. For example HardwarePlatform has the BitsPerPixel property.

<rdf:Description ID="BitsPerPixel">
  <rdf:type rdf:resource=
        "http://www.w3.org/TR/PR-rdf-schema#Property"/>
  <rdfs:domain rdf:resource="#HardwarePlatform"/>
  <rdfs:comment>
     Description: The number of bits of color or grayscale
     information per
     pixel, related to the number of colors or shades of gray
     the device can display. Type: Number
     Resolution: Override
     Examples: "2", "8"
  </rdfs:comment>
</rdf:Description>

The schema is then used to define a profile, a data structure that conforms to a certain schema. The profile relations are the following.

equipment --- has-component ---> HardwarePlatform  -- BitsPerPixel ---> "2"

The a profile using this schema would look like the following:

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns"
         xmlns:prf=      "http://www.wapforum.org/UAPROF/ccppschema-19991014991014#">
  <rdf:Description ID="OrganizationDevice">
    <prf:component>
      <rdf:Description ID="TerminalHardware">
         <rdf:type resource=
             "http://www.wapforum.org/UAPROF/ccppschema-19991014/#HardwarePlatform" />
         <prf:BitsPerPixel>2</prf:BitsPerPixel>
      </rdf:Description>
    <prf:component>
  </rdf:Description>
</rdf:RDF>

This is of course only a very simple example to demonstrate how UAProf uses RDF. Extensions will be needed to fully support the profile requirements.

3. Extending UAProf to support Subscriber profile requirements

The following requirements were identified against user profile during the terminal management activity in SyncML Initiative.

· A property has access control list – one list for each category (manufacturer, operator, 3rd party)

· A property has content type – eventually not only text strings can be stored in a managed object but complex types as well like images, executables, etc.

· A property can be read-only, write-only or read-write

· A property needs to be addressed

One way of extending the current UAProf model is to change complex profile objects that has access control list and object type to resources as proposed by CC/PP [CCPP]. In this case the profile RDF statement would look like the following:

... HardwarePlatform  - BitsPerPixel -> ManagementObject -> value-property -> "2"
                                                                                               -> acl-property -> acl list
                                                                                               -> content-type -> text/plain 

RDF framework allows additional properties to be added through a different namespace. In the following we present an initial namespace proposal to demonstrate how easily it can be done. For the sake of this example, the user profile framework will be identified by the http://www.3gpp.org/schema/up URL. Let's describe our BitsPerPixel again adding the necessary properties.

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns"
         xmlns:prf=      "http://www.wapforum.org/UAPROF/ccppschema-19991014991014#"
            xmlns:up="http://www.3gpp.org/schema/up">
  <rdf:Description ID="OrganizationDevice">
    <prf:component>
      <rdf:Description ID="TerminalHardware">
         <rdf:type resource=
             "http://www.wapforum.org/UAPROF/ccppschema-19991014/#HardwarePlatform" />
         <prf:BitsPerPixel>
           <rdf:Description ID="BitsPerPixel">
             <up:acl-rw>http://www.manufacturer.com,
               http://www.operator.com</up:acl-rw>
             <up:acl-r>*</up:acl-r>
             <up:content-type>text/plain</up:content-type>
             <up:value>2</up:value>
           </rdf:Description>
         </prf:BitsPerPixel>
      </rdf:Description>
    <prf:component>
  </rdf:Description>
</rdf:RDF>

4. Addressing User profile properties

In certain use cases (like Terminal Management) it may be necessary to address User Profile properties. One way of doing it is to use the Description IDs combined with the property names to form the address.

For example the original BitsPerPixel can be addressed as

OrganizationDevice/TerminalHardware/BitsPerPixel

The imaginary extended BitsPerPixel in the second example would have the following addressable properties.

OrganizationDevice/TerminalHardware/BitsPerPixel/acl-rw
OrganizationDevice/TerminalHardware/BitsPerPixel/acl-r
OrganizationDevice/TerminalHardware/BitsPerPixel/content-type
OrganizationDevice/TerminalHardware/BitsPerPixel/value

5. Conclusion

RDF is a flexible and powerful resource description framework and its application to property modelling, CC/PP is able to handle complex profile situations. This contribution presented a method to address the current terminal management requirements. The method presented here, however, is meant only to demonstrate that CC/PP is really able to solve complex profile situations and the necessary framework in UAProf can be reused almost without changes to address more complex profile requirements. UAProf has already been adopted to the MExE standard.

We propose that 3GPP Subscriber Profile activity choose RDF-CC/PP-based solution.
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