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Summary and Purpose of Document
This document presents information for review of character set to be used in BUFR or CREX messages.
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to note information on character sets to be used in BUFR or CREX messages and to discuss necessity of amendments to tables B and D of BUFR/CREX.
REFERENCE:


Manual on the GTS (Para. 2.2.2, Part II)
ANNEX:


Information on UTF-8 character set
DISCUSSIONS
Character set to be used
1.
Encoding/decoding software for BUFR, CREX and GRIB2, i.e. Table Driven Code Forms (TDCF), require reference tables in an electronic form.  As reported at the last meeting of IPET-DRC, in view of growing demand of TDCF tables in electronic forms, the Secretariat has been establishing database to export electronic tables concerned, which will be provided through not GTS but the Internet and possible other media.
2.
It is planned that the database will consist of columns in four languages, i.e. English, French, Russian and Spanish, where necessary, and therefore a character set that can deal with those languages is indispensable.  UTF-8 is widely used and it can represent characters used in TDCF tables, such as characters of above languages, Greek characters in formulae and units, and proper nouns in other languages, in two (or more, as the case may be) octets.
3.
On 8 April 2010, the Secretariat released initial tables of BUFR/CREX, exported from the database in UTF-8, to the focal points for codes and data representation matters for check and comments, in particular, on impacts of using UTF-8 in their own encoding/decoding systems.  The Secretariat has not received any negative comments on use of UTF-8 through this survey. 
4.
BUFR and CREX have a function to exchange BUFR/CREX tables in respective forms.  If a character set to be represented by entries in Class 00 is expanded to UTF-8, those tables could be exchanged in BUFR or CREX messages as they are in the database.
5.
However, according to the Manual on the GTS (see 2.2.2 of Part II), limited number of characters in CCITT IA5 are permitted on the GTS, and therefore UTF-8 must not be used in CREX messages, consequently, along with BUFR messages to ensure the compatibility and conversion between the two codes on the GTS.

6.
Regardless of above restriction, use of UTF-8 might be allowed for Class 00 descriptors if exchange of tables in BUFR messages is inevitable or appropriate, and no conversions are expected from BUFR to CREX messages under bilateral arrangements through a direct link to recipients.  In this regard, the meeting could discuss necessity of the following draft note to the Class 00 of BUFR/CREX Table B.

(5)
When conversion to CREX is not expected, a character set other than CCITT IA5 could be used under bilateral arrangements for descriptors in this class of BUFR.

7.
On the other hand, with respect to BUFR messages as data or products, which consist of descriptors in classes except for 00, there have been no requirements to character sets other than CCITT IA5, and therefore no amendments to these classes are required.
Descriptors in Class 00

8.
Table below shows availability of element descriptors in Class 00 to represent table entries of BUFR and CREX.
	Table
	Column
	Corresponding Class 00 entry
	Column
	Corresponding Class 00 entry

	In common
	F, X, Y
	0 00 010-011-012
	

	Table A
	Entry (Code figure)
	0 00 001
	Data category description (Meaning) 
	0 00 002-003

	Table B
	Element name
	0 00 013-014
	Unit
	0 00 015

	
	Scale
	0 00 016-017
	Reference value
	0 00 018-019

	
	Data width
	0 00 020
	
	

	Table C
	Operator name
	none
	Operation definition
	none

	Table D
	Element name
	0 00 013-014
	Descriptor defining sequence (Table references)
	0 00 030

	Code/Flag tables
	Code figure/Bit No.
	none
	<meaning of code/flag>
	none

	Common tables
	<different by table>
	none
	
	


9.
Element descriptors in Class 00 are insufficient for representing BUFR/CREX Tables C, Code/Flag tables and Common Code tables.  Descriptors for Code and Flag tables are proposed separately by USA in Doc. 3.3(17).   Exchanging Table C entries in BUFR or CREX seems meaningless, because a new Table C entry needs not only update of Table C, but also upgrade of encoder/decoder.  Common Code tables are complicated and different by table.  The meeting will therefore discuss potential requirements to descriptors in Class 00 for Common Code tables for the future.
Information on UTF-8 (8-bit Unicode Transformation Format) character set


UTF-8 is a variable-length character encoding standard. It encodes each character in 1 to 6 octets (1 byte = 8 bits) (see Table A).

It has backwards-compatible with ASCII and the first 128 characters of the Unicode character set, which correspond directly to the ASCII, use a single octet with the same binary value as in ASCII. ASCII could be regarded as CCITT IA5.

Table A - correspondence between Unicode and bit stream
	Unicode
	Bit stream
	Byte stream
	Effective bits

	U+0000……U+007F
	0xxxxxxx
	(00-7f)
	07 bit

	U+0080……U+07FF
	110yyyyx 10xxxxxx
	(c0-df)(80-bf)
	11 bit

	U+0800……U+FFFF
	1110yyyy 10yxxxxx 10xxxxxx
	(e0-ef)(80-bf)(80-bf)
	16 bit

	U+10000……U+1FFFFF
	11110yyy 10yyxxxx 10xxxxxx 10xxxxxx
	(f0-f7)(80-bf)(80-bf)(80-bf)
	21 bit

	U+200000……U+3FFFFFF
	111110yy 10yyyxxx 10xxxxxx 10xxxxxx 10xxxxxx
	(f8-fb)(80-bf)(80-bf)(80-bf)(80-bf)
	26 bit

	U+4000000……U+7FFFFFFF
	1111110y 10yyyyxx 10xxxxxx 10xxxxxx 10xxxxxx 10xxxxxx
	(fc-fd)(80-bf)(80-bf)(80-bf)(80-bf)(80-bf)
	31 bit
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