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1.
Introduction

This paper discusses the pros and cons of some alternatives for Data Description Method. The intention is to highlight basic facts and some consequences of the possible selections of a method that in turn would be used for the GUP work.

As a consequence, the paper clarifies the discussion in T2-020704 “LS Response on GUP DDF Strategic Direction” (the T2 response to S2-022031  (T2-020619) "LS from SA2 on GUP DDF").
Annexed to the document is a short discussion on abstract and concrete data descriptions.

Due to the inherent strength of abstract descriptions, a specific choice of (an abstract) Data Description Method would not be irreversible but all descriptions could be automatically translated to any new such choice, once the relation between the methods is specified. This fact suggests applying the principle of Occam’s Razor to the selection of method.

2.
Discussion

2.1 Basic assumptions

The Data Description Method must fulfil a number of properties in order to create data descriptions that efficiently will allow generic handling of the data. First a few observations to clarify the context:

· A method to be used for GUP should be able to handle all parts of the data irrespective of storage or ownership. This implies that

· There are legacy protocols that it must be possible to coexist with in a straightforward manner. (See, e.g., S2-02xxxx “Examples of Interfaces to GUP Data in terminals”, and T2-020698 “Comparison of MMS-DataCom parameters in different specs”.)

· Not all data is in XML format or can easily be described in this format.

· Some of the GUP data will be used by a UE Management system. A generic management system should have no built-in knowledge of the data, but utilise the data descriptions. This means that

· The descriptions made according to the Data Description Method must contain enough information to enable such an application to be UE model ignorant.

· There must be a semantics part in the description (i.e., the meaning of the data must be defined).

All of the above implies that an abstract schema should be selected. Further, it is implied that the Data Description Method should support

· Description of data

· Abstract syntax

· Semantics

· Representation of data (concrete syntax)             

· One or more XML representations

· Several non-XML representations

· The representation of the Data Description should be textual and easily computer parsable. 

2.2 Data Description Method alternatives

2.2.1 Introduction
Below four different alternatives for Data Description Method, that have been suggested in the 3GPP discussions, will be discussed, namely ASN.1, “plain” XML-schema, “abstract” XML-schema, and GUP DDF. 

In the Annex definitions and diagrams illustrating how the respective methods relate to abstract and concrete can be found.

2.2.2 ASN.1

The ASN.1 (Abstract Syntax Notation One) can be found in ITU-T X.680. We observe for ASN.1 that

· An ASN.1 schema describes the abstract syntax of data (ASN.1 defining the rules how to create such a schema).
· Pros:

· It is broadly used, not the least in 3GPP.
· Cons:
· It does not contain semantic descriptions. (It would be possible to define a semantic part.)
· It is not an XML-technology, but there is an XML-encoding rule (XER).
2.2.3 “Plain” XML-schema

The standard XML-schema is NOT an abstract schema.  For this method, we note that

· An XML-schema describes the syntax of XML-documents.

· Pros:

· It is broadly used.

· Cons:

· It describes a concrete syntax (ONE specific representation of data).

· It does not contain semantic descriptions. (There is a way how to specify such extensions.)

· The translation between different XML-schemas / Concrete Data Descriptions is complex. (Refer to the Examples in the Annex.)
2.2.4 “Abstract” XML-schema

It was soon clear, when XML-schema was discussed as an alternative to GUP DDF, that XML-schema would have to be extended to satisfy the basic requirements, thus creating an “abstract” XML-schema. 

· A new specification would be developed to define

· The used subset of XML-schema. (The “concrete parts” would be excluded.)

· Necessary extensions

· Representation of the semantics

· Other additions (Exactly what is not fully understood today.)

· Description on how to interpret XML-schema in an abstract way.

· Tag names interpreted as attribute names.

· Etc, etc.

· Pros: None identified.

· Cons:

· A 3GPP defined subset and extensions.

· Tools would have to be developed or remade to enable automatic checking according to the defined rules.

· To use this method (i.e., to develop data descriptions according to it) full knowledge of XML-schema is required as well as full knowledge of the 3GPP defined subset and extensions.

2.2.5 GUP DDF

When, during the GUP work, a Data Description Method should be selected the above observations were made. The GUP Data Description Framework was then developed with the goal to utilise XML-based technology that satisfied the needs with as little complexity as possible. We find that

· A GUP DDF data description describes the abstract syntax of data utilizing the principles of ASN.1.

· The draft TS 23.241 has been developed defining

· How to describe the abstract syntax of data.

· A set of built in datatypes that are a subset of the (referenced) XML-schema datatypes.

· How to describe the semantics of data.

· Pros:

· To use this method limited XML-schema knowledge is needed. TS 23.241 is self-contained with the exception of the referenced XML-schema datatypes.

·  It supports XML-schemas as concrete schemas (e.g., the discussed XML-schema in S2-022031 can be automatically generated after the translation has been specified).

·  “Standard” off-the-shelf XML-tools can be used to

· Create Data Descriptions (using XML-schema aware editors).

· Validate the correctness of Data Descriptions.

· Generate documentation of Data Descriptions (for example to simplify review and verification of the data descriptions).

· Translate the Data Descriptions to concrete schemas.

· Cons:

· A 3GPP defined XML-application.

2.3 Summary and comparison

In summary we have found that

· ANS.1 is a viable option, provided that it is extended with a semantic part.

· “Plain” XML-schema is not an abstract schema and does not satisfy the basic needs.

· Both the “abstract” XML-schema and the GUP DDF are viable options.   

Specifically, comparing the “abstract” XML-schema (A-XML) and GUP DDF, we find that they both utilize XML-technology. However, the approaches differ in the sense that the “abstract” XML-schema in essence defines modifications to the XML-schema itself, while the GUP DDF defines no modifications to the parts that are referenced. This has a number of implications, some of which are listed below. 

· There is a different knowledge threshold to use the methods to develop data descriptions.

· A-XML: Full knowledge of XML-schema as well as of the 3GPP-defined extensions is needed.

· DDF: Knowledge of TS 23.241and the subset of referenced XML-schema datatypes is sufficient.

· They have different complexity.

· A-XML: This approach has full XML-schema complexity and more.

· DDF:  It was defined to support the 3GPP needs with minimum complexity. The complexity is considerably less than what is created by full XML-schema.

· The availability of tools is not the same.

· A-XML: Tools would have to be developed or remodelled since off-the-shelf tools cannot be used without adaptations.

· DDF: It has been proven that off-the-shelf XML tools can be used (see DDF above).

· The remaining required work effort in standardization is quite different.

· A-XML: No work has been done in standardization as of today to specify this.

· DDF: The main part of the work is done and contained in draft TS 23.241.

It remains to be addressed whether the GUP DDF creates a solution that is not flexible enough, as opposed to the “abstract” XML-schema approach. This is a matter of how the specification work is done. There are no built-in limitations in the GUP DDF approach itself; as of today no new requirements have been identified for the data descriptions that could not be incorporated into the specification. 

3.
Conclusions

It should be re-iterated that, due to the inherent strength of abstract descriptions, a specific choice of (an abstract) Data Description Method is not irreversible but all descriptions could be automatically translated to any new such choice, once the relation between the methods is specified, should the first choice have become less suitable by time.

In order to satisfy the basic requirements for the Data Description Method and recognizing the limited resources available, a Data Description Method should be selected that is

· Abstract

· Minimizes the work effort

· Easy to use (limited pre-knowledge and available tools)

Of the four alternatives discussed above there are then two possible ways forward:

· Select ASN.1 and define semantic extension, or

· Select GUP DDF, review and conclude the work of the present draft TS 23.241.
Which of these alternatives that is preferred is partly a matter of taste. In making the choice there are a number of issues to consider. Amongst them we have

· Coexistence with emerging XML-based technologies (e.g., SyncML DM, Liberty UP, UAProf, etc).

· Required standardization effort.

· The number of available experts.

· Cost to use (tools).

SA2 is invited to evaluate and conclude on the discussion in this document.

Ericsson proposes that the GUP DDF method should be selected, since it is believed that while this selection fully satisfies the requirements of the needed abstract schema (also with easy translations to XML-schemas), it is also the choice that minimizes the work effort and cost.

ANNEX: Abstract and concrete data descriptions

The term Abstract in this document is used in the following meaning:

An Abstract Data Description describes the data independent of the representation of the data in stores, applications, and interfaces (e.g., protocols, APIs).

This is for instance implemented in the ASN.1 specification, where a clear separation is made between

· The abstract syntax, and 

· The encoding rules (the encoding of the information).

The ASN.1 notation can be applied whenever it is necessary to define the abstract syntax of information. This definition is not constrained in any way by how the information later is encoded for transmission.

To illustrate the benefits of Abstract Data Descriptions, consider the two following straightforward examples.

The following symbols are used:


· An Abstract Data Description:

· A Concrete Data Description:

· A Concrete Data Description that must be added:






· Needed translation mechanism between data descriptions:

Example 1:  When the same information is used over different interfaces or by several protocols (i.e., several Concrete Data Descriptions exist), there is a need to be able to transfer or compare that information.

To the left the straightforward solution is shown, which in practice is the one most commonly used. Direct translations have to be specified between each of the Concrete Data Descriptions. If the number of relevant Concrete Data Descriptions is N, then, for N=4, the number of existing relationships is 6 (N*(N-1)/2).

To the right an Abstract Data Description is used for the basic definition of the data. Now only N, or 4, translations have to be defined.


Example 2: Due to a new application we now need to add another interface and the corresponding Concrete Data Description. Without the abstract description (left) another four (=N above), in total 10, relationships appear, while with the abstract description (right) only one new translation is required (in total 5) – the mapping to the Abstract Data Description itself.

To further illustrate the relationship between the Data Description Methods discussed in this paper, consider the following diagrams, where the abstract and concrete parts are highlighted.




 EMBED PowerPoint.Slide.8  [image: image1.wmf]Concrete

Abstract

Data Description

”Internal Data”

Data
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Figure 3: GUP DDF
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The “abstract” XML-schema case is similar to the GUP DDF in Figure 3. The symbol “GUP DDF” is then replaced by “specification of an abstract XML-schema” and the DDF Data Description becomes a special kind of XML-schema, which can be interpreted as a description of the abstract data. 
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Figure 2: “Plain” XML-schema
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Figure 3: GUP DDF
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