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10 Message transfer syntax specification

10.1 Selection of transfer syntax specification method

10.1.1 Transfer syntax specification method alternatives

There are the following alternatives for specification of message transfer syntax. One transfer syntax specification method shall be selected for all the messages of a given protocol.

· BER (Basic Encoding Rules, X.690) [4] (including CER and DER)

· PER (Packed Encoding Rules, X691) [5]

· 
· The encoding rules described in 10.2, using CSN.1 as a means to describe the transfer syntax
· Special encoding not respecting easy to express rules, as described in 10.3
· Special encoding not respecting easy to express rules, as described in a tabular format

BER and PER are standard ASN.1 encoding rules. 

Clause 10.2 describes encoding rules not standard for ASN.1. It uses a low level bit structure description language, CSN.1. CSN.1 is not standardised but it is publicly available.
Clause 10.3 describes an escape mechanism, not intended to be used alone, but as complement to encoding rules (BER, PER or 10.2). This escape mechanism uses CSN.1.
There are no formal rules for specification of tabular format transfer syntax. 

10.1.2 Comparison of methods

The following table contains comparison of transfer syntax specification methods. The numbers indicate the rank of a method.

Criteria
BER
PER
10.2
Tabular format

Compactness
4
2
1
3

Extensibility
1
1
2 *
2 *

BER produces large octet oriented encodings with a lot of extra control information. For radio protocol messages encodings are too large. Thus BER should not be used.

PER produces small bit oriented encodings. BASIC UNALIGNED PER produces the most compact encodings whereas BASIC OCTET-ALIGNED PER pads some fields. PER provides good support for extensibility. The support causes some growth of messages. PER produced encodings are self-delimiting.

10.2 ER produces smallest encodings. If the 10.2 ER alternative is selected then the COMPACTNESS, EXTENSIBILITY  and COMPACTNESS, EXTENSIBILITY sections in the clause 9 shall be followed. Compared to PER, they limit extension to 64k octets each, and this restriction must be kept in mind when using extensions.
PER and 10.2 ER are best suited for cases when the structure of a message is complex, e.g. there are many IEs/value fields, some fields are optional or alternative or repetitive etc. PER and 10.2 ERs produce similar encodings. Selection between PER and 10.2 ER should be done according to the following criteria:
Contributor's note : The following text is difficult to modify. It reflects a particular opinion about whether the extensibility of the 10.2 ER is 'restricted' or not. With the modifications presented in cXX, the humble opinion of the contributor is there is little ground for stating that the extensibility is 'restricted'. However, the matter is highly subjective (or more exactly the discussions so far shown a high level of subjectiveness), and the proposal is simply to remove the criteria.   
· If compactness of encoding is the most important requirement and the restricted extensibility is adequate (message extensions are always added to end of a message as new IEs) then the CSN.1 alternative should be selected.

· If extensibility is the most important requirement and compactness is the second then BASIC UNALIGNED PER (or BASIC OCTET ALIGNED PER) should be selected.

In case of tabular format properties of encoding depend on how a message is specified. This is because there are no formal rules for specification of tabular format transfer syntax. Tabular format is acceptable, though not recommended, for cases when there are few IEs/value fields and the structure of a message is simple. 

10.1.3 Other issues

If there is definite size limit for a message (e.g. a broadcast message must fit into one lower layer message) then the COMPACTNESS sections in the clause 9 must be followed. 

10.2 CSN.1 encoding for ASN.1 types

The following clauses specify the specific default encoding rules for ASN.1 types. These rules are described using CSN.1 [6]. The rules specify one-to-one mapping from an abstract syntax to a transfer syntax.

* The relative order of these two methods can not be definitely stated because they do not provide one fixed way for specification of extensibility.


� Note that it is the responsibility of a specifier to make sure that an message contents description produces a transfer syntax with wanted properties. Additional user defined constraint specifications should be considered.


� Note that it is possible to specify one set of of bits in multiple ways in CSN.1. For example the following descriptions denote the same set of bits:


{000|001|010|011}


0 {0|1} {0|1}


0 bit(2)


This document contains a mapping from an ASN.1 type to an CSN.1 description. Other CSN.1 descriptions that denote the same bit set as presented in the document are also valid.
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