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* * * First Change * * * *
[bookmark: _Toc11256747][bookmark: _Toc36116739][bookmark: _Toc45096796][bookmark: _Toc51762662][bookmark: _Toc59181501]11.1.1	Messages
For all concerned protocols, concrete messages are bit strings of variable length, formally a succession of a finite, possibly null, number of bits (i.e., elements of the set {"0", "1"}), with a beginning and an end.
The services provided by lower layers includes the transmission of such bit strings.
Considered as messages, these bit strings follow some structure (the syntax), enabling to organize bits in information pieces of a different meaning level.
The term message is used as well for a concrete message (i.e., a bit-string, as defined by the giving of all its bits, in practice appearing at one point of time in a concrete dialog), as for a class of concrete messages sharing a common structure. A concrete message is an instance of the corresponding class of messages. Message classes can be described as sets of potential bit strings, and of a common structure, enabling in particular to identify parts meaningful for the co-operation functions the protocol supports.
In general, in the rest of the clause as in the protocol specifications, the term message will be used to refer to the class. It may be used, when the context prevents ambiguity, to refer to a message instance (e.g., a received is usually a message instance). In the rest of this clause, the term message instance will be used when needed to refer unambiguously to specific concrete message, i.e. to a specific bit string.
A message (message class) can be described directly as a set of bit strings, using the formal notation described in Annex B.
A message can also be described as a standard L3 message, in which case the interpretation of the message description in term of a set of bit strings is specified in the next sub-clauses.
In all cases, structuring messages is based on the underlying bit string. Thus, the following terms are used:
-	a part of a message instance is a sub-string of the corresponding string; a part of a message (as a class) is described by a definition applicable to all instances; a part of a message then is both a structural attribute of the message as a class, and a set of sub-strings, composed of the sub-strings obtained by applying the definition to each possible instance; for instance, « the first octet » of a message instance is defined from the moment its length is greater than 8, and is the sub-string composed of the first 8 bits of the message instance; the « first octet » of a message as a class is the structural definition given above, and the set of all 8-bit octet strings that can be obtained as the first octet of one instance of the class;
-	"part A follows part B" means that in the message the sub-string corresponding to part B is concatenated with the sub-string of part AB;
-	the length of a message instance, or of part of message instance, is the number of bits of the corresponding sub string; rigorously speaking, a message as a class (or a part seen as a class) has a length only if all the corresponding instances have the same length; by extension, sentences such as « a message as a length in the range so and so » means that the length of an instances of the class always fall in the range. 
* * * Next Change * * * *
[bookmark: _Toc11256759][bookmark: _Toc36116751][bookmark: _Toc45096808][bookmark: _Toc51762674][bookmark: _Toc59181513]11.2.1.1.4	Categories of IEs; order of occurrence of IEI, LI, and value part
Totally four five categories of standard information elements are defined:
-	information elements of format V or TV with value part consisting of 1/2 octet (type 1);
-	information elements of format T with value part consisting of 0 octets (type 2); 
-	information elements of format V or TV with value part that has fixed length of at least one octet (type 3);
-	information elements of format LV or TLV with value part consisting of zero, one or more octets and a maximum of 255 octets (type 4); 
-	information elements of format LV-E or TLV-E with value part consisting of zero, one or more octets and a maximum of 65535 octets (type 6). This category is used in 5GS, EPS and GPRS only.
Type 1 standard information elements of format V provide the value in bit positions 8, 7, 6, 5 of an octet (see figure 11.1) or bits 4, 3, 2, 1 of an octet (see figure  11.2).


Figure 11.1: Type 1 IE of format V


Figure 11.2: Type 1 IE of format V
Type 1 standard information elements of format TV have an IEI of a half octet length; they provide the IEI in bit positions 8, 7, 6, 5 of an octet and the value part in bit positions 4, 3, 2, 1 of the same octet, see figure 11.3.


Figure 11.3: Type 1 IE of format TV
A type 2 standard IE has format T; its IEI consists of one octet, its value part is empty, see figure 11.4.


Figure 11.4: Type 2 IE 
A type 3 standard information element has format V or TV; if it has format TV, its IEI consists of one octet and preoceedes the value part in the IE. The value part consists of at least one octet. See figure 11.5 and figure 11.6.


Figure 11.5: Type 3 IE of format V (k = 0, 1, 2, ...)


Figure 11.6: Type 3 IE of format TV (k = 1, 2, ...)
A type 4 standard information element has format LV or TLV. Its LI has one octet and precedes the value part, which consists of zero, one, or up to 255more octets; if present, its IEI has one octet length and precedes the LI. See figure 11.7 and figure 11.8.


Figure 11.7: Type 4 IE of format LV (k = 0, 1, 2, ...)


Figure 11.8: Type 4 IE of format TLV (k = 1, 2, ...)
A type 6 standard information element has format LV-E or TLV-E. The IEI has one octet length and precedes the Its LI has of 2 octets and precedes the value part, which consists of zero, one or up to 65535 octets; if present, its IEI has one octet length and precedes the LI. See figure 11.9 and figure 11.10.


Figure 11.9: Type 6 IE of format LV-E (k = 1, 2, ...)



Figure 11. 10: Type 6 IE of format TLV-E (k = 1, 2, ...)

* * * End of Changes * * * *
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