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1 Introduction

In RAN3#23,  Ericsson proposed  to specify explicitly within the UTRAN signalling specifications the way how information contained in a bitstrings shall be stored.

See the proposed (and for NBAP/RNSAP agreed) changes in chapter 9.2.0 below (the CRs can be found within R3-012373 - R3-012376):

“...

9.2.0
General

Subclause 9.2 presents the xAP IE definitions in tabular format. The corresponding ASN.1 definition is presented in subclause 9.3. In case there is contradiction between the tabular format in subclause 9.2 and the ASN.1 definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, where the tabular format shall take precedence.

When specifying information elements which are to be represented by bitstrings, if not otherwise specifically stated in the semantics description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:

· The  first bit (leftmost bit) contains the most significant bit (MSB);

· The  last bit (rightmost bit) contains the least significant bit (LSB);

· When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the concerned information;

· When bits are individually named, i.e. ordered as b0, b1, etc, then b0 is the least significant bit (LSB).

...”

2 Discussion

2.1 Definition of information storage – General

We are of the opinion that in principle the storage of information is sufficiently and unambiguously specified within certain parts of the Basic ASN.1 Notation specification (X.680) and the PER encoding rules specification (X.691) to be applied for information specified for the relevant UTRAN signalling specifications.

2.2 Definition of information storage within X.680, X.681 and X.691

However, there is not explicit information given within X.691 about the way the encoding of a bitstring shall be processed for PER. Scanning the relevant ITU-T specifications result in the following:

X.680 (Basic ASN. notation) 

defines within clause 21 the terms bit zero, first bit and trailing bit and specifies the applicability of these terms when defining the encoding rules for a bitstring (clause 21.2). 

Then, following the productions for the bitstring type, it can be seen, that a ‘NamedBit’ shall always refer to a unique, (unique within the ‘NamedBitList’) non-negative number and that this number is used to identify the bit-position of the identifier (clauses 21.3 and 21.4).

Further the ‘bstring’ notation specifies the first bit to be on the left and the trailing bit to be on the right (clause 21.13). 

The respective quotations are as follows:

“...

21.1
The bitstring type (see 3.8.6) shall be referenced by the notation "BitStringType":


BitStringType ::=




BIT STRING




BIT STRING "{" NamedBitList "}"


NamedBitList ::=




NamedBit
  |




NamedBitList "," NamedBit


NamedBit ::=




identifier "(" number ")"
|




identifier "(" DefinedValue ")"

21.2
The first bit in a bit string is called bit zero. The final bit in a bit string is called the trailing bit.

NOTE – This terminology is used in specifying the value notation and in defining encoding rules.

21.3
The "DefinedValue" shall be a reference to a non-negative value of type integer.

21.4
The value of each "number" or "DefinedValue" appearing in the "NamedBitList" shall be different, and is the number of a distinguished bit in a bitstring value.

21.12
In specifying the encoding rules for a bitstring, the bits shall be referenced by the terms first bitXE "first bit" and trailing bitXE "trailing bit" where the first bit is bit zero (see 21.2).

21.13
When using the "bstring" notation, the first bit is on the left, and the trailing bit is on the right.

...”

X.690 (Basic Encoding Rules) 

defines within clause 8.6.2.1 the BER encoding for a bitstring:

”...

8.6.2.1
The bits in the bitstring, commencing with the first bit and proceeding to the last bit, shall be placed in bits 8 to 1 of the first subsequent octet, followed by bits 8 to 1 of the second subsequent octet, followed by bits 8 to 1 of each octet in turn, followed by as many bits as are needed of the final subsequent octet, commencing with bit 8.

NOTE – The terms "first bit" and "trailing bit" are defined in ITU-T Rec. X.680 | ISO/IEC 8824-1.

...”

In X.691 (Packet Encoding Rules), 

specifically within clause 15, neither a reference to the encoding defined for BER (as done for the Real Type), nor an explicit specification of the position of the first bit within a bitstring is given.

3  Proposed Changes for UTRAN signalling specifications

We consider the fact that no Packet Encoding Rules are defined for the bitstring type - with respect to the position of bits - to be a weak point within the ITU-T recommendation(s).

We propose follow the intention of the definitions of zero bit, first bit and trailing bit in X.680 and the Basic Encoding Rules for bitstrings in X.690.

When looking at the fourth bullet of the approved CRs for RNSAP and NBAP, the fourth bullet obviously contradicts the intention of X.680 and X.690. Apart from that, it is not evident that bullet one and three specifies the first bit to be the most significant, whereas bullet four defines an exceptional rule for named bit lists (which is clearly against clause 21.4 in X.680).

We therefor propose to change the fourth bullet to 

· When bits are individually named, i.e. ordered as b0, b1, etc, then b0 is the most significant bit (MSB).

If RAN3 can agree on the proposed changes to be applicable for all specifications, Siemens is willing to draft the CRs for the relevant specifications.
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