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1. Scope

<< Define as it relates to Open Mobile Alliance Activity.  If it adds clarity, define what is not in the scope.  DELETE THIS COMMENT >>

This document provides the internationalization aspects of Enablers in terms of the Character Encoding for character data type and its encodings. This document provides the guideline for how to decide a Character Encoding when defining the data type for the textual information for an Enabler. This document does not require the use of a specific Character Encoding, but provides the aspects which need to be taken into consideration when deciding the Character Encoding.
2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”,{ Version x.y,} Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
Check the version of the Dictionary you are using and update the reference below.  Delete the [OMADICT] entry if the dictionary is not used.  In general, use the latest available version unless seeking alignment with an existing set of specifications.

DELETE THIS COMMENT

	
	

	[ASN.1 Notation]
	· ASN.1 notation:

· ITU-T Rec. X.680 | ISO/IEC 8824-1 

· ITU-T Rec. X.681 | ISO/IEC 8824-2 

· ITU-T Rec. X.682 | ISO/IEC 8824-3 

· ITU-T Rec. X.683 | ISO/IEC 8824-4 

http://www.itu.int/ITU-T/studygroups/com17/languages/

	[ASN.1 encoding]
	· ASN.1 encoding rules:
· ITU-T Rec. X.690 | ISO/IEC 8825-1 (BER, CER and DER) 

· ITU-T Rec. X.691 | ISO/IEC 8825-2 (PER) 

· ITU-T Rec. X.693 | ISO/IEC 8825-4 (XER) 

· ITU-T Rec. X.694 | ISO/IEC 8825-5 (XSD mapping) 
http://www.itu.int/ITU-T/studygroups/com17/languages/
· RFC 3641 (GSER) , http://tools.ietf.org/html/rfc3641

	[ISO/IEC 2022]
	“ISO/IEC 2022:1994, Information technology -- Character code structure and extension techniques”, International Organization for Standardization, http://www.iso.org

	[ISO/IEC 8859]
	“ISO/IEC 8859-1:1998, Information technology -- 8-bit single-byte coded graphic character sets -- Part 1: Latin alphabet No. 1”, International Organization for Standardization, http://www.iso.org

	[ISO/IEC 10646]
	“ISO/IEC 10646:2003, Information technology -- Universal Multiple-Octet Coded Character Set (UCS)”, International Organization for Standardization, http://www.iso.org

	[RFC2045]
	“Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies”, N. Freed et al., November 1996

	[RFC2047]
	“MIME (Multipurpose Internet Mail Extensions) Part Three: Message Header Extensions for Non-ASCII Text” , K. Moore, November 1996

	[RFC2616]
	“Hypertext Transfer Protocol -- HTTP/1.1”, R. Fielding et al., June 1999

	[RFC3490]
	“Internationalizing Domain Names in Applications (IDNA)”, P. Faltstrom et al., , March 2003

	[RFC3491]
	“Nameprep: A Stringprep Profile for Internationalized Domain Names (IDN)”, P. Hoffman et. Al, March 2003

	[RFC3492]
	“Punycode: A Bootstring encoding of Unicode for Internationalized Domain Names in Applications (IDNA) ”, A. Costello, March 2003

	[RFC3629]
	“UTF-8, a transformation format of ISO 10646 ”, F. Yergeau et al., November 2003

	[RFC3986]
	“Uniform Resource Identifier (URI): Generic Syntax” , T. Berners-Lee et al., January 2005

	[RFC3987]
	“Internationalized Resource Identifiers (IRIs)”, M. Duerst et al., January 2005

	[Unicode]
	“Unicode 5.0.0”, The Unicode Consortium, http://www.unicode.org

	[US-ASCII]
	" ANSI X3.4 - 1986, Coded Character Set - 7-bit American Standard Code for Information Interchange", American National Standards Institute

	[XML]
	“Extensible Markup Language (XML) 1.1 (Second Edition)”, W3C, http://www.w3.org/TR/xml11

	
	

	
	

	<< Add/Remove reference rows to this table as needed - DELETE This Row >>


3. Terminology and Conventions

3.1 Conventions

This is an informative document, which is not intended to provide testable requirements to implementations.

<< If needed, describe or declare any additional conventions used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  The following examples show how dictionary references should be made as well as locally defined terms.  This table should be maintained in sorted alphabetic order based on the labels of the terms.

Examples:


Entity
Use definition #1 from [OMADICT]


Interactive Service
Use definition from [OMADICT]


Local Term
The definition description would be presented directly

DELETE THIS COMMENT>>

	Character Set
	A collection of elements used to represent textual information[Unicode]. Sometime, it is used as short form of Coded Character Set.

	Coded Character Set
	A character set in which each character is assigned a numeric code point[Unicode].

	Character Encoding
	A method of representing a sequence of characters in a target Character Set as a sequence of octets and also a method of converting a sequence of octets into a sequence of characters[RFC3987].

	Charset
	The name of a parameter or attribute used to identify a character encoding[RFC3987].


3.3
Abbreviations

<< Add abbreviations as needed to the following table.  No special notation should be made regarding terms copied from the Dictionary.  This table should be maintained in alphabetic order.

DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	
	

	
	

	<< Add/Remove abbreviation rows to this table as needed - DELETE This Row>>


4. Introduction

<< Provide information to help readers understand why this document is being produced.  For example, this section could be used to:

Provide some background to the issue being covered

Describe nature of the environment that requires a paper be presented

Justify why OMA has a role to present information on the issue

DELETE THIS COMMENT >>

Editor’s Note: More introductive text is necessary.

Considering OMA is an International Standardization Organization, it is commonly understood that any OMA Enabler should take care of the Internationalization aspects necessary. The Character Encoding is one aspect which requires consideration on the issue of internationalization. 

When an Enabler handles textual information, it is necessary to decide how to handle characters from an international perspective. For example, some languages, such as Chinese, Korean and Japanese, have larger collections of characters, with a size of more than 10,000 in total. Therefore the Character Set and Character Encoding need to be considered. This document is intended to set out guidelines for defining how the text data is handled within specification.
5. Character Set and Character Encoding
<<Sections for the descriptive informative text.  Fill in as needed.  The following validates the styles used for the headers.  DELETE THIS COMMENT >>

A Character Set is a collection of elements used to represent textual information. A Character Set in which each character is assigned a numeric code point is called a Coded Character Set. 
Character Encoding is a method of representing a sequence of characters in a target Character Set as a sequence of octets and also a method of converting a sequence of octets into a sequence of characters. The term “charset” is the name of a parameter or attribute used to identify a character encoding.
The most traditional and widely used Character Set is US-ASCII[US-ASCII] which consists of 128 elements targetted for the English alphabets. A corresponding international standard is ISO/IEC 646[ISO/IEC 646], which is not commonly used. Instead, ISO-8859-1[ISO/IEC 8859]  is commonly used, one of the members of the ISO-8859 family, each of which consists of 256 elements. Both US-ASCII and ISO-8859 series are Character Sets as well as Character Encodings, targeting specific subsets of all characters.

ISO/IEC 2022[ISO/IEC 2022] is a framework to represent characters in multiple Character Sets in a single Character Encoding. ISO/IEC 2022 includes “escape sequences” which indicate the Character Set to follow. US-ASCII, ISO-8859-1 can be referred to as a Character Set in ISO-2022 Character Encoding.

ISO/IEC 10646 UCS[ISO/IEC 10646], and its equivalent Unicode define a Character Set which covers all characters, allowing 1,114,112 variants. The code point in UCS is often represented using "U+” followed by 4 heximal digits. Mappings from the code points in individual standard Character Set to Unicode code points are provided. Unicode also defines different types of Character Encodings, namely UTF-8,UTF-16,UTF-32, for a Character Set, UCS. 
With a Character Encoding mechanism alone, ISO/IEC 2022 or Unicode approach is only solution for representing all characters. However, any type of Character Encodings can be chosen, if an Enabler provides a mechanism to select an appropriate Character Encoding for text information in question.

6. Two levels of Character Encodings
When an Enabler defines Character Encoding, two levels of encoding should be taken into consideration. 

The primary Character Encoding is nessesary for representing characters in text inforamtion as octets. For the primary Character Encoding, the result should be the direct representation of original characters.

The secondary Character Encoding is additional encoding to be adopted in order to represent a sequence of octets, which is the result of the primary Character Encoding as a sequence of basic octets. The basic octets are chosen according to any constraints from underlying technologies. 

One of those constraints is for the interoperability with the existing systems, which only allows 7 bit encoding. Another example of those constraints is for escaping the reserved characters for delimiters, etc.
7. Overview of Existing Solutions
7.1 Primary Character Encoding
The Primary Character Encodings that have been adopted by the existing standards can be grouped into three types.
One is the type which mandates the use of a single specific Character Encoding. Examples of this type are IDN (Internationalized Domain Name)[RFC3491] and URI (Uniform Resource Identifier)[RFC3986]. IDN mandates the use of UTF8. URI mandates the use of UTF-8 for newly defined schemes. While other Character Encodings are allowed for some of the existing URI scheme, such as HTTP[RFC2616], no identification mechanism for the Character Encoding is provided, which can creates the problems. (Note: Percent Encoding ACE as a secondary Character Encoding is always required) IRI (Internationalized Resource Identifier) [RFC3987] is also defined but it needs to be converted to URI when encoded as digital data.
The second type is the one which provides a mechanism to specify the Character Encoding which is used by each application. Normally, it has a default Character Encoding, and ISO-8859-1[ISO/IEC 8859] is used in most cases. One of the examples of this type is MIME Body[RFC2045] (incl. HTTP), where Content-Encoding is indicated by the 'charset' parameter in the Content-Type Header. ISO-8859-1 is defined as a default. Another example is HTML[HTML], where Character Encoding is indicated by either a HTTP Header, or by a 'charset' parameter <meta> tag inside <head>.
The third type also allows each application to identify the chosen character encoding. The difference from the previous mechanism is that this encoding type allows the use of multiple encodings together. One of the examples is XML[XML] with external entities, where Character Encoding is indicated by the encoding pseudo-attribute in the XML declaration at the start of a document, or in the text declaration at the start of an entity. Another example is the descriptive field contents of MIME Headers[RFC2047] (incl. HTTP) where the “charset” indication to be added to the encoded text as prefix as follows:

"=?" charset "?" encoding "?" encoded-text "?=".

The encoded result of the text “this is some text” with ISO-8859-1 as the chosen Character Encodings is would be: “ =?iso-8859-1?q?this=20is=20some=20text?=”. 
Another example for the Japanese text “ご参考” is “=?iso-2022-jp?B?GyRCJDQ7MjlNGyhC?=”, where ISO-2022-JP is indicated as the Character Encoding. 
Note that in both examples, secondary Character Encoding is also applied. In the first example, Quoted-Printable is used to represent white space, one of the reserved characters for MIME Header, but in the second example, BASE64 is used.
7.2 Secondary Character Encoding
Secondary Character Encodings are used to represent characters outside of the allowed repertoire. It can be also grouped into three types.
One is the type which mandates the use of a single specific character encoding.

IDN[RFC3490] adopts Punycode[RFC3492] as an ACE mechanism (other mechanisms are allowed). With Punycode encoding, “openmobilealliance.org” consisting of only ASCII characters remains unaltered, while “münchen.de” becomes “xn--mnchen-3ya.de” and “日本語.JP” becomes “xn--wgv71a119e.jp”. 

URI adopts Percent Encoding mechanism to represent characters beyond ASCII repertoire, as well as reserved characters for URI. “Laguna Beach” becomes “Laguna%20Beach”, “Genève” becomes “Gen%c3%a8ve” and “北京” becomes “à %e5%8c%97%e4%ba%ac”. Note that domain name in URI will be encoded using Punycode before Percent Encoded. “http://納豆.example.org/Dürst” becomes “http://xn--99zt52a.example.org/D%FCrst”, where the characters “納豆” is encoded by Punycode, while “Dürst” is encoded as “D%FCrst”.
The second encoding type is the one which provides a mechanism to specify the character encoding which is used by each application. One of the example is MIME Body (incl. HTTP), where Secondary Character Encoding is indicated by the Content-transfer-encoding Header. BASE64 and Quoted-Printable, where 8-bit value to be represented by a "=" followed by two hexadecimal digits,are defined as alternatives.
The third encoding type also allows each application to identify the chosen character encoding. The difference from the previous one is that the third type allows the use of multiple encodings together.

Another example is the descriptive field contents of MIME Headers (incl. HTTP) where the “encoding” indication to be added to the encoded text as prefix as follows:

"=?" charset "?" encoding "?" encoded-text "?=".

“B” for BASE64, and “Q” for Quoted-Printable content- transfer-encoding. The encoded result of “this is some text” is “ =?iso-8859-1?q?this=20is=20some=20text?=”. Another example is “=?iso-2022-jp?B?GyRCJDQ7MjlNGyhC?=” for the original text “ご参考”. In the first example, Quoted-Printable is used to represent white space, one of the reserved characters for MIME Header. In the second example, BASE64 is used.
8. Guidelines
This section provides guidelines to follow when defining the data type for characters specific to an Enabler.

8.1 Primary Character Encodings
The Primary Character Encodings must be defined for the data type which is used as a container for textual information.

8.1.1 Identification the target Character Set
When defining the data type which is used as a container for textual information, it is important to identify the scope of the target textual information and understand the character set to be used to represent the information. Note that it is necessary, at this stage, to identify the requirements for all possibilities, not just for individual systemes.

Unless there is a good reason for not choosing it, the target Character Set should be ISO/IEC 10646 UCS, or equivalent.
8.1.2 Choice of the Character Encoding
If the target Character Set identified in Section 8.1.1 can be directly mapped to a single Character Encoding, then that Character Encoding should be acopted by the Enabler. If this is not possible, the following steps should be taken.

8.1.2.1 Mandating a Single Character Encoding or Switching between Character Encodings
If the defining Enabler does not have a mechanism for conveying meta data about the content of the targeting textual information, it is necessary for a single Character Encoding, which covers the entire Character Set identified in Section 8.1.1 to be adopted by the Enabler. 

If the defining Enabler does have a mechanism for conveying meta data information for the content of the targeting textual information, it is recommended to use that mechanism to convey the character encoding information.

8.1.2.2 Deciding a Default Character Encoding
When the meta data mechanism is used to convey the character encoding information, it should be possible for  this meta data information to be omitted and the existence of a default assumed.

A default Character Encoding should be a Character Encoding which is typically used across majority of systems, such as us-ascii, iso-8859-1 or UTF-8. The support for a default Character Encoding is considered as mandatory.

8.1.2.3 Consideration
It is possible to mandate the use of a single Character Encoding even when a meta data mechanism exists. However, it is recommended to allow the use of other Character Encodings in order to leave the possibility for the optimization for each system, unless there is a reason for limiting the Enabler to a single Character Encoding mechanism.

8.2 Secondary Character Encodings
An Enabler must define a secondary Character Encoding, when the underlying system has constraints on the data encodings. These constraints will either be for the interoperability with the legacy system or for the escape for the reserved characters.
8.2.1 ASCII Compatible Encodings
Some existing systems require a 7bit encoding for the interoperability with the legacy system. In those cases, an ASCII Compatible Encoding mechanism should be specified.

Base64, quoted printable and percent encoding are commonly used mechanisms. 

Punycode is also used for an IDN. Punycode is self proclaimed and applying Punycode multiple times produces the same result. It is optimized for domain names and thus it is suitable to adopt only when the segmentation of the application can be defined in a relatively small way/
8.2.2 Escape Encodings
Escape Encodings need to be specified to represent those characters in textual information, if the underlying system has reserved characters.

Quoted Printable, Percent Encoding and CharacterReference in XML are examples of Escape Encodings.
8.3 Decision when both Primary and Secondary Character Encodings are used
Editor’s Note: The section title needs to be renamed

A decision on the primary Character Encodings should only be affected by the constraints related to  the secandary Character Encodings, when the secondary Character Encodings constraints cannot be separated out.
9. Example of XML

This section describes the Primary and Secondary Character Encoding in the case of XML.

9.1 Primary Character Encoding in XML
The Primary Character Encoding is handled by the XML encoding declaration. Any type of the Character Encoding Types which are registered to IANA can be used if declared in the XML declaration or TEXT declaration.

Support for the UTF-8 and UTF-16 Character Encoding Types is mandatory for the XML processor. The support for other Character Encodings is up to the implementation.

The XML encoding declaration functions as an internal label on each entity, indicating which character encoding is in use. In order to read this internal label, the XML processor must detect what character encoding is in use, which is what the internal label indicates. Thus, auto-detection of Character Encodings is necessary, which is feasible only due to the following assumption and constraint: 1) Each implementation is assumed to support only a finite set of character encodings, and 2) the XML encoding declaration is restricted in position and content – as XML encoding declaration must appear either in XML declaration or TEXT declaration, a single XML document must be encoded using a single Character Encoding Type, unless using the External Entities.
A finite set of character encodings makes it feasible to auto-detect the Character Encodings within the limited number of trials. By restricting the use of multiple Character Encoding Types, XML processor can know when it must detect the character encoding. 

Considering these facts, it is recommended to set a limit to the Character Encoding type by the specification rather than its implementation, in order to support the interoperability of the Enabler as well as to allow the better performance.
UTF-8 and UTF-16 are the possibilities, as their support by XML processor is mandatory. Among them, UTF-8, which has a compatibility with ASCII character encodings, is preferable. Also, in many cases where element names are defined using ASCII characters, the encoding results from UTF-8 is more compact than UTF-16, even for the Character Sets which require multiple bytes to represent a single character.

9.2 Primary Character Encoding in XML
An XML document consists of intermingled character data and markup. XML has reserved characters and strings which must be escaped or must not be used depending on the context, whether it appears as character data or markup. In the case of markup, types of markups also affect the constrains
The ampersand character (&) and the left angle bracket (<) must not appear in their literal form in some contexts. Entity and character references may both be used to escape the left angle bracket, ampersand, and other delimiters as well. 
A character escape allows expressing characters in general, without use of the corresponding character codes. In the case where the character encoding which does not cover the entire Character Sets necessary for the service is chosen as Primary Character Encoding for any reason, then the Secondary Character Encoding may be used.
The decision on the escape mechanism as Secondary Character Encoding does not have an impact on the choice of the Primary Character Encoding.

Although it is not related to the internationalization, as all XML processors is required to recognize entity references for the ampersand and the left angle bracket, it is recommended to use entity references &amp; and &lt; rather than character references &#38; and &#60; for the readability in order to escape “&” and “<” respectively.
Other predefined entities such as gt, quot and apos as well as any character references are not recommended to use unless a referring character cannot be encoded using the chosen character encoding, which is not the case for UTF-8, as the use of those references causes a less readability as well as increase the size of the encoded data. 
9.3 Recommendation
This document recommends the use of UTF-8 as a character encoding of XML. 

This document does not encourage the OMA specifications to recommend the use of unnecessary entity and character references. This document encourages the OMA specification to recommend the use of entity references to escape only the reserved characters, the ampersand (&) and the left angle bracket (<). 
10. Example of ASN.1
This section describes the Primary and Secondary Character Encoding in the case of ASN.1 [ASN.1 Notation][ASN.1 encoding].

10.1 Character Abstract Syntax of ASN.1

The Character Abstract Syntax of ASN.1 corresponds to Primary Character Encoding described in this document. ASN.1’s Character Abstract Syntax is defined as any abstract syntax whose values are specified as the set of character strings of zero, one or more characters from some specified collection of characters.

In the case of the Restricted Character String Type of ASN.1, the UniversalString and the UTF8String are the only Character String Types defined that cover the entire character set, ISO/IEC 10646-1. Thus, either of these Character String Types should be chosen when there is a possibility of any arbitrary characters being used. The characters which can appear in the UniversalString type are any of the characters allowed by ISO/IEC 10646-1. UTF8String is synonymous with UniversalString at the abstract level and can be used wherever UniversalString is used (subject to rules requiring distinct tags) but has a different ASN.1 tag and is a distinct ASN.1 type.

NOTE – The encoding of UTF8String used by BER and PER is different from that of UniversalString, and for most text will be more compact.

Other Character String Types can be also chosen if the selected String Type covers the entire repertoire for characters used by target Enablers.

For example, the IA5String can be chosen if only the US-ASCII characters are required in a certain Enabler. 
The ASN1-CHARACTER-MODULE mechanism could also be used, if it is preferable to use a limited repertoire. It should be noted, however, that the preferable subset of a repertoire may vary according to individual systems and adopting such a subset may cause unnecessary interoperability issues. Thus, limited repertoires should be used only when necessary.

10.2 Character Transfer Syntax of ASN1

The Character Transfer Syntax of ASN.1 corresponds to Secondary Character Encoding in this document. Character Transfer Syntax is defined as any transfer syntax for a character abstract syntax. ISO/IEC 8825-4 specify three families of standardized encoding rules, called Basic Encoding Rules (BER), Packed Encoding Rules (PER), and XML Encoding Rules (XER).

10.2.1 BER as Character Transfer Syntax
For the UniversalString type, the octet string shall contain the octets specified in ISO/IEC 10646-1, using the 4-octet canonical form (see 13.2 of ISO/IEC 10646-1), known as UCS-4. In the canonical form, each character within the entire coded character set shall be represented by a sequence of four octets. The most significant octet of this sequence shall be the group-octet. The least significant octet of this sequence shall be the cell-octet. Thus this sequence may be represented as:

Group-octet
Plane-octet
Row-octet
Cell-octet
For the UTF8String type, the octet string shall contain the octets specified in ISO/IEC 10646-1, Annex D or in Unicode Standard. In UTF-8, characters from the U+0000..U+10FFFF range (the UTF-16 accessible range) are encoded using sequences of 1 to 4 octets[RFC3629]. The only octet of a "sequence" of one has the higher-order bit set to 0, the remaining 7 bits being used to encode the character number. In a sequence of n octets, n>1, the initial octet has the n higher-order bits set to 1, followed by a bit set to 0.  The remaining bit(s) of that octet contain bits from the number of the character to be encoded. The following octet(s) all have the higher-order bit set to 1 and the following bit set to 0, leaving 6 bits in each to contain bits from the character to be encoded.

Table 1 summarizes the format of these different octet types.

Table 1 Mapping between 4-octet canonical form and UTF-8

	Range in 4-octet canonical form
	UTF-8†

	0000 0000 -- 0000 007F
	0xxxxxxx

	0000 0080 -- 0000 07FF
	110xxxxx 10xxxxxx

	0000 0800 -- 0000 FFFF
	1110xxxx 10xxxxxx 10xxxxxx

	0001 0000 -- 0010 FFFF
	11110xxx 10xxxxxx 10xxxxxx 10xxxxxx


†：”x” indicates bits available for encoding bits of the character number.
10.2.2 XER as Character Transfer Syntax
XML Encoding Rules (XER) for ASN.1 produce an XML document either in Basic XML representation or Canonical XML representation. XER mandates the use of UTF-8 to produce a string of octets.

10.3 Recommendation

The decision on Character Abstract Syntax automatically leads to the decision on the Character Transfer Syntax in the case of UTF8String and UniversalString. Thus, the Character Transfer Syntax should be taken into account when making a decision between UTF8String and UniversalString for Character Abstract Syntax. 

As it is known that a BER encoding of a UTF8String for most text will be more compact than that of a UniversalString., If BER is chosen for the character transfer syntax, then it is recommended to choose the UTF8String instead of a UniversalString for the Character Abstract Syntax.

Furthermore, since the use of UTF-8 is mandated for XER encoding. If XER is chosen for the character transfer syntax, then it is further recommended to use the UTF8String as the default Type for Character Abstract Syntax.
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