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This contribution tries to summarise the debate, and to propose a “decision tree” and more generally an outline of how the discussion should be conducted. This leads to start first with a discussion of ASN.1+PER.

Though some conclusions have been reached in the past, it seems that recently the debate around message description has re-opened the subject of what shortcomings ASN.1 and PER have. This should then be the start of the discussion. One branch of the decision tree depend on the nature of these shortcomings, and this is then studied quickly in this contribution.

ASN.1 + PER potential shortcomings

Areas of interest are :

· Possibility to describe as compact as possible encodings;

· Possibility to fine-tune the trade-off related to extensibility, i.e., possibility to extend, cost in bits before extension, and cost in bits of the extension;

· Description of error handling.

What follows is a short summary, each point requires some development.

Compactness

It would seem that a discussion staying at a general level does not manage to convince everybody. There are a number of examples where it appears difficult to obtain as compact as required messages, when using ASN.1+PER. A striking example is GSM 04.35, a standard in development (a draft version is T1P1.5/99-562r1, a proposal from Nokia that was tabled within the scope of the GSM LCS work item). The T1P1 document presents a highly compact encoding of a CBCH message, presented in tabular format though most of the other standards in LCS are done in ASN.1+PER. 

The present contribution does not say it would have been impossible to use PER for 04.35 : one can always go down to a bit per bit description, even in ASN.1! This contribution claims that the result will exhibit one or all of the following characteristics :

· The description will not be fully compilable, because a lot of specification will be done by an informal text;

· The description will be very far from abstract, with a lot of constructions dictated by the transfer syntax not by the abstract content.

This example backs something well known in practice : informal tabular descriptions allow to describe as compact as possible codes, while ASN.1 cannot without jeopardising its essential advantages. This explains why the practice is still to use tabular descriptions in low level protocols (layer 2 for instance) or where compactness is the most important criterion (e.g., in the T1P1 proposal cited above).

Extensibility

Extension of a sequence in PER costs 1 bit before the first extension. Adding a 1-bit field to a sequence costs 16 bits. There is no way to fine-tune this, while the theoretical minimum is 0 bit before extension (at least for a message or any other externally delimited sequence) and 1 bit for a first extension of a 1-bit field (in the same condition).

For example, this constraint is unacceptable for the GSM BCCH messages.

Error handling

Shortcomings can be identified in this area, such as partial error acceptance, and “comprehension required” mechanisms (i.e., distinction between valid codes, invalid but accepted codes, and rejected codes).

The way forward

Looking for compactness leads to the use of informal tabular description. Looking for a formal and compilable description leads, for the moment, to less compact codes.

What is needed is a formal method to describe ANY encoding. Let us call this a TSN (transfer syntax notation). Such a TSN should ideally be :

· formal, i.e., can be used to automatically generate coders and decoders, including error handling;

· able to describe any encoding that somebody can imagine.

Applications of this TSN could be :

· Within an ASN.1 approach, describing part of coding/decoding not respecting rules while most of the description follows the rules (this is the “special encoding” notion in 25.921); this can apply to new specifications (for compactness or extensibility), or simply to include tabular-described existing codes;

· Describing formally encoding rules for ASN.1 or any other abstract notation (this is the approach followed in 25.921 for the “TER”);

· Replacing tabular notations when ASN.1 is not used, to get formalness.

It must be stressed that this is what is looked for in 25.921. Unfortunately, the mention of CSN.1 has led to a lot of misunderstanding. Let it be understood that CSN.1 is just a particular existing TSN fulfilling most of the requirements above. 

The decision tree

According to the analysis above, the discussion on what is the right methodology in absolute  should be articulated in four steps :

1) Whether or not ASN.1+PER has the shortcomings mentioned above? If the answer is no, choose it (for all protocols) and stop the discussion. If yes, go to next step.

2) Whether the introduction of a TSN as mentioned above is the right way forward? If no, propose something else to solve the shortcomings. If yes, go to next steps.

3) Choose a way to develop a TSN. Choices are building from CSN.1, or develop something new from scratch.

4) Choose to base the complete methodology on PER+TSN or new ERs + TSN (e.g., the TER of 25.921).

Another discussion is what to do for 3GPP and in particular for RRC. Assuming that the conclusion above is for the development of a TSN, there are three approaches :

1) To try to use the ‘right’ methodology, and this pushes for a fast development of a methodology including a TSN (e.g. PER + special encoding in TSN, or new ERs as in 25.921 + special encoding).

2) To forget the compactness issue and other shortcomings, to favour formalness and choose ASN.1+PER.

3) To forget formalness, and to favour compactness and more generally encoding freedom, and choose a tabular description.

The present state of 25.921 leaves totally open the choice between the three approaches. In particular, it should be noted that 3) has already been chosen for RLC for instance. Also, many steps have already been taken in the direction of 1) in 25.921 (both with new ERs : the “TER”, or on the basis of PER).

