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Summary and Purpose of Document
This document contains proposal for clarification/modification of BUFR Regulation 94.1.5 and for minor editorial changes in Regulations 94.1.6, 94.1.7 and 94.6.3.
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to consider the proposed modifications for inclusion in the Manual on Codes, WMO No. 306, Volume I.2.
DISCUSSION
It has been noted that some problems identified in the produced BUFR messages might be caused by the current not quite clearly formulated Regulation 94.1.5, which reads:
94.1.5 
Missing values shall be set to fields of all ones (e.g. each octet shall be set to 11111111 binary). This shall apply to code tables as well as data elements; flag tables shall be augmented to contain a missing indicator bit where this is deemed to be necessary. This regulation does not apply to the data description operator qualifiers in Class 31 of Table B.

a) Encoding of missing values of CCITT IA5 elements.
A missing value of CCITT IA5 elements in some BUFR messages is encoded incorrectly, e.g. the relevant field being filled with space characters or with null characters, instead of setting all bits to 1 within the data width of the element.

b) Missing indicator bit in flag tables.

Flag tables have always one more bit than the number of items of significance. It applies always, not only ”where this is deemed to be necessary” as it is stated in the current Regulation 94.1.5.
Example - Flag table 002002 'Type of Instrumentation for wind measurement':

Bit No.

1        Certified instruments

2        Originally measured in knots

3        Originally measured in km h–1
All 4   Missing value

Bits No. 2 and 3 are mutually exclusive, therefore it might be theoretically sufficient to set to 1 just bits No. 1, 2 and 3 to express a missing value. Still, there is the bit No. 4 and all four bits have to be set to 1 to obtain the requested missing value.
Moreover, it has been noted that the term “missing indicator bit” might be misleading and is proposed to be replaced by the term “additional bit”, accompanied by a more detailed description of its usage.  
ProposalS 
Following thorough email discussion between the authors of this document and the members of IPET-DRMM, the current Regulation 94.1.5 is proposed to be modified to become:
94.1.5 
Missing values shall be expressed by all bits set to 1 within the data width of the element. This shall apply to all Table B elements, including elements defined as CCITT IA5, code tables and flag tables, with the exception of data description operator qualifiers in Class 31.

NOTE:  Flag tables are always augmented to contain an additional bit as the least significant bit of the table.  All bits, including this additional bit, shall be set to 1 to express a missing value, but in all other cases this additional bit shall be set to 0. This note does not apply to Data present indicator 0 31 031.

In addition, minor changes are proposed in Reg. 94.1.6, 94.1.7 and 94.6.3 (2) (iii) and (vi) to become consistent with the proposed wording of Regulation 94.1.5:
94.1.6 

The convention for representing missing data for compressed data within the binary Data section shall be to set the corresponding increments to fields of all bits set to 1.

94.1.7 
When a local reference value for a set of element values for compressed data is represented as all bits set to 1, this shall imply that all values in the set are missing.
94.6.3
  Notes:

  (2) (iii) If all values of an element are missing, R0 shall be coded with all bits set to 1;
       (vi)  Missing values will be denoted by setting all bits of the corresponding I to 1;
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