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Scope of the document
The aim of this discussion paper is to provide some information to 3GPP members about ASN.1 technology that can be applied to XML Schema language and to highlight the benefit of such technology for XML based interface like the Rg and Rp reference point of GUP functionality in the 3GPP network.
Introduction

The ITU-T & ISO ASN.1 working group is actually working on two XML-related initiatives. The first one mainly focuses on existing protocols already defined in ASN.1 while the second is dedicated to protocols originally specified in the XML Schema language. The second initiative can concern the Generic User Profile specification in 3GPP which is based on Liberty Alliance protocol interface specification.

XML encoding rules for ASN.1
One of the main objectives of this XML-related work is to allow ASN.1 specifications (modules) to be used as ASN.1 schemas against which XML documents can be validated. As a result, the ASN.1 language now competes with other XML schema languages such as XML Schema and RELAX NG , but it has some additional benefits over them. 
ASN.1 is seen as a notation that has significant advantages over other XML schema notations in both the simplicity of the notation and the ease of mapping it to C, C++ and Java data structures that can enable the rapid implementations of applications to support (XML and other) communications defined using that notation.

Protocols specified in ASN.1 can take advantage of the compact standardized ASN.1 encodings (such as the Packed Encoding Rules) to exchange messages over bandwidth-constrained links, but the same abstract data can be encoded in XML with no effort and sent to an XML-enabled browser for display.

BER- or PER-generated messages described by ASN.1 are a small fraction of the size of XML messages.
The application of security functions to ASN.1-defined data is well-established, and the lack of repetitive text sequences, and avoidance of redundancy and general text orientation in its Packed Encoding Rules (PER) make non-disclosure functions much less vulnerable to attack than direct encryption of XML text.

Mapping from XML Schema to ASN.1 modules
This mapping takes as input a schema written in XML Schema and produces an ASN.1 module containing a set of type definitions (and, optionally, an XER encoding instruction section to keep the same XML encoding, if needed), in such a way that there is a one-to-one correspondence between ASN.1 abstract values and valid XML instances. This technique can be applied to any given XML application language.

This mapping is defined in a standard named ITU-T Rec. X.694 | ISO/IEC 8825-5 "Mapping W3C XML Schema definitions into ASN.1".

One big benefit of using a binary encoding is speed. Decoding a binary stream improves performance by a factor 100 or more. Another benefit is size: a binary encoding may save up to 80% or even more relative to corresponding XML text.
The translation of XML Schema datatypes into ASN.1 types and subtypes constraints increases the relative performance gain when a PER encoding is used.

Fast Web Services
Fast Web Services is the term applied to the use of ASN.1 to provide message exchanges based on a SOAP envelope and WSDL specification of services that can have a higher transaction-processing rate and less bandwidth requirements than use of a character-based XML representation.

ITU-T Rec. X.694 "Mapping W3C XML Schema definitions into ASN.1" is an important building block for Fast Web Services because XSD is used in WSDL to define the structure of messages. Consequently, the XML schema referenced in a WSDL document can be considered an abstract schema, with an equivalent ASN.1 description, whose instances can be encoded using XML or an ASN.1 encoding. In the latter case it is possible to use an efficient binary encoding such as Packed Encoding Rules (PER).

A new work item "ASN.1 Support for SOAP, Web Services and the XML Information Set" has been initiated at ITU-T & ISO. It will lead to the publication of a new international standard named ITU-T Rec. X.695 | ISO/IEC 8825-6 "Fast Web Services" that aims to define a number of proposed specifications to ensure that ITU-T Rec. X.694 and ITU-T Rec. X.691 (or other alternative ASN.1 encoding rules) can be used in Web service environments. 

ITU-T Rec. X.695 | ISO/IEC 8825-6 "Fast Web Services" consists of the following sub-specifications: 

· ASN.1 Schema for SOAP 

· ASN.1 Schema for the XML information set 

· Fast annotations for WSDL 

but does not define any new specific binary encoding of XSD. There is no need to invent a new technology. Instead, the existing ASN.1 standards can be applied and if necessary evolved to meet future requirements.

The ASN.1 schema for SOAP is based on the W3C SOAP 1.2 specification and ensures that the SOAP semantics and processing model are preserved. This enables WSDL-defined content to be efficiently encapsulated in a SOAP-based envelope using the same encoding technology. No changes to the SOAP binding syntax are required. 

The ASN.1 Schema for the XML information set provides the capability to encode XML content that is not described by a schema. It defines an alternative to XML 1.0 serialization and, like the ASN.1 Schema for SOAP, ensures the application of a consistent encoding technology.

Fast Web Services annotations for WSDL allow services to explicitly state that a binding can support the ITU-T Rec. X.695 encoding (in addition to XML).

