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________________________________________________________________

Summary and Purpose of Document
This document proposes several modifications to clarify BUFR regulations.

________________________________________________________________

ACTION PROPOSED
The ET DR&C meeting is kindly asked to consider the submitted proposals.

Even if generally acceptable, the proposed wording may need refinements.
DISCUSSION
The purpose of these proposals is to eliminate certain problems that have been met during development of the BUFR encoding/decoding SW in the Czech Hydrometeorological Institute. With respect to the proposals shown below, it is necessary to note that examples of neither compression of CCITT IA5 elements nor nesting of operator descriptors are included in the Guide on BUFR.
A preliminary version of this document was distributed to the ET DR&C members for comments in August 2005. Most of the obtained suggestions have been reflected in the text of the submitted document.
1. Compression of CCITT IA5 elements

Current version of regulation 94.6.3, in particular of Notes (iv) and (v), results into increasing of the data volume if character data are compressed. E.g. The character element 0 01 015 has data width 160 bits (20 octets), thus volume of compressed data is larger by 166 bits (20 octets for the local reference value Ro + 6 bits for NBINC) than the same non-compressed data. This statement is based on the text of Note (iv), where “number of octets representing the character string” is interpreted as number of octets corresponding to the data width of the element defined by Table B. According to this interpretation of Note (iv), the NBINC = 20 in this example.
 To make the compression of character data effective, the NBINC is to be chosen as the number of octets needed to express the character data in the actual data set, which may be often lower than the number of octets corresponding to the data width of the element defined by Table B.  E.g. If one subset contains 0 01 015 = TEMELIN and the other 0 01 015 = PRAHA-LIBUS, then the data in the compressed form would be:
Ro, NBINC = 11, TEMELIN^^^^, PRAHA-LIBUS, 
where ^^^^ represents  trailing blanks.

This approach has been used in a BUFR message, containing compressed data of SYNOP type. This BUFR message was successfully expanded by the ECMWF and JMA decoding SW.  Nevertheless, this procedure is not fully in compliance with Note (v), i.e. the value V cannot be expressed as V = R + Ro + I (the number of trailing blanks does not always agree with the number of trailing blanks obtained by expanding of the non-compressed data). Therefore, data producers who wish to oblige precisely the current regulations, have to use the above described counterproductive method of compression of character data.  
Proposal 1:  
It is proposed to change the current text of Note (iv)
“...or for character data, specifying number of octets representing the character string.”

to read 
“...or for character data, specifying number of octets needed for representing the character string in the data subsets.”

Moreover, it is proposed change the current text of Note (v) 
“Actual values, V, will then be obtained ...”
to read 

“Actual values, V, other then character values, will then be obtained ...”.

2. Indirect reference to descriptors – Reg. 94.5.6.2

Current Regulation 94.5.6.2 reads:
“A sequence descriptor shall be equivalent to the corresponding list of descriptors in Table D.”

This statement is fully valid when data are being expanded. Data producers and authors of data templates, however, have to pay attention to the fact that if a sequence descriptor is located under a replication descriptor 1 X Y, the X has to be modified when the sequence descriptor is replaced by the corresponding list of descriptors from Table D.

Proposal 2:  

It is proposed to add a Note under Regulation 94.5.6.2:
If a sequence descriptor is included within the scope of a replication descriptor 1 X Y, the number of descriptors to be repeated shall be modified if the sequence descriptor is replaced by the corresponding list of descriptors from Table D.
3. Definition of operator 2 02 Y

The current definition of 2 02 Y reads:

“Add Y-128 to scale in Table B for elements which are not code or flag tables.”

CCITT IA5 elements, however, should always have their scale = 0. Therefore, 2 02 Y should not apply to CCITT IA5 data.
Proposal 3:  

It is proposed to modify the definition of 2 02 Y to read:

“Add (Y-128) to the scale given for each data element in Table B, other than CCITT IA5 (character) data, code or flag tables.”

4. Note (6) under the BUFR Table C 
The Note (6) under the BUFR Table C reads:
“When the descriptor 2 04 YYY is to be used, it shall precede the first of the data descriptors to which it applies.”

This statement applies not only to 2 04 YYY, but also to other operators, e.g. 2 01 YYY, 2 02 YYY and 2 03 YYY. Moreover, it does not apply to 2 04 000. 
Proposal 4:  

It is proposed to modify Note (6) to read:

“When the descriptor 2 01 YYY or 2 02 YYY or 2 03 YYY or 2 04 YYY, for YYY other then 000, is to be used, it shall precede the first of the data descriptors to which it applies.”

Editorial remark:

In the text of Notes under the BUFR Table C, both Y and YYY are used for operands. One form only would be preferable. The usage of Y prevails in the text of Regulations.    
5. Note (7) under the BUFR Table C

The Note (7) referring to 2 04 YYY reads:

“The data description operator 2 04 YYY shall be followed immediately by the descriptor 0 31 021 to indicate the meaning of the associated field”.

According to this Note, 2 04 000 should be also followed by the descriptor 0 31 021. According to Note (9), however, inclusion of the descriptor 0 31 021, defined or redefined within the scope of a 2 04 YYY, is pointless outside the scope of this 2 04 YYY.
Proposal 5:  

It is proposed to modify Note (7) to read:

“The data description operator 2 04 YYY, other then 2 04 000, shall be followed immediately by the descriptor 0 31 021 to indicate the meaning of the associated field”.

6. Code figure 6 in the code table 0 31 021
The code figure 6 in 0 31 021 is defined as “Quality control flag according to GTSPP”. The entries of the detailed description of the associated field (0 = unqualified to 9 = missing) are values, not bit numbers.
Proposal 6:  

It is proposed to rename code figure 6 to read:  

“4-bit indicator of quality control class according to GTSPP”.
7. Note (5) under BUFR Table C
The Note (5)(a) specifies that each new definition adds to the currently defined associated field. It does not specify, however, the order of the included associated information. The order might either correspond with the order of the associated field significance or it might be reversed to it, i.e. the first included associated information would be related to the most recently defined associated field. The later approach would be in compliance with the procedure of cancellation in Note (5)(b), according to which cancellation 2 04 000 applies to the most recently defined addition to the associated field. The former alternative is reflected in the proposal below.  
Proposal 7:  

It is proposed to supplement Note (5)(a) with the following text: 

“The order of the included associated information shall correspond with the order in which the associated fields have been defined.”  

Example:

Indication of correction and indication of quality is required for temperature, whereas only indication of correction is required for pressure. According to Note (5)(a), the associated field preceding temperature consists of 1 bit for the indicator of correction and two bits for the indicator of quality.  
\\Section 3

24        \ Length of section

............
204001

031021

204002

031021

012101

204000

010004

204000

\\Section 4                         
10        \ Length of section

0         \ Reserved (1 octet)

21        \ 031021 ASSOCIATED FIELD SIGNIFICANCE [Code]

          \        1-bit indicator of correction   (nesting level 0)

2         \ 031021 ASSOCIATED FIELD SIGNIFICANCE [Code]

          \        2-bit indicator of quality      (nesting level 1)    

0         \ 012101 Associated information

          \        original value                  (nesting level 0)
1         \ 012101 Associated information

          \        slightly suspect                (nesting level 1)

288.75    \ 012101 temperature/DRY-BULB temperature [K]

1         \ 010004 Associated information          

          \        substituted/corrected value     (nesting level 0)    

9586E1    \ 010004 PRESSURE [Pa]
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