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1
Introduction

In [1] presented at the RAN2-60 meeting in Jeju, Korea, an ASN.1 coding sketch was outlined for the E-UTRA RRC protocol. In that contribution, it was proposed to remove the tabular description of the RRC messages that has been used in the UTRAN RRC specification. Instead it was proposed to use a structure, where reasonably sized ASN.1 code segments are interleaved with different kinds of supplementary information, like semantics descriptions and information about conditions for including conditional elements, etc. It was also proposed to use a table format for these kinds of supplementary information, where each element in the ASN.1 code could have an entry for the supplementary information, if needed.
The purpose with this document is to invite to a further discussion about the structure of the specification to be used for the E-URTA RRC messages. (There was also an intention to be able to present a more complete outline of the RRC message specification as an annex in this document, but that has not materialised yet. For the time being, the proposal in [1] has to be used as a reference for the discussion.)
2
Discussion

2.1
Doing without the tabular
As mentioned in the introduction, a main objective of [1] was to propose to exclude the "tabular" description in the E-UTRA RRC specification, at least in the form it had in the UTRAN RRC specification.
It is indisputable that the tabular description in the UTRAN RRC specification had a number benefits in that it presents a clear and fairly comprehensive description of the RRC syntax, including a lot of information regarding, e.g., the semantics and the conditions for the presence of the information elements in the RRC messages. However, the experience is also that having two quite independent descriptions, one in the tabular and one in the ASN.1 code, causes a number of problems. The two descriptions tend to live their lives on their own; with the result that the tabular does not always accurately reflect what is contained in the ASN.1 code, and vice versa. Ambiguities of that kind lead to difficulties in the interpretation of the specification. It should be avoided in the E-UTRA RRC specification.
The ASN.1 code is the ultimate specification of the precise RRC message syntax; it cannot be excluded. Consequently, something needs to be done in the E-UTRA specification regarding the tabular. The proposal here is not to use a separate tabular description of the RRC messages. The information that was previously contained only in the tabular description thus needs to be attached together with the ASN.1 code, or be covered in the corresponding procedure text.
Proposal 1:
A tabular description of the RRC messages separate from the ASN.1 code shall not be used. The information that was previously contained only in the tabular description needs to be attached together with the ASN.1 code, or be covered in the corresponding procedure text.
If this can be agreed, some consideration is needed regarding how to handle the information that used to be included in the tabular. The main categories are: the need, the multiplicity, the type and reference, the semantics description and the version. A part of that is usually inherent in the ASN.1 code; other parts require supplementary information to be attached together with the ASN.1 code, either as comment text within the ASN.1 code or by other means.
2.2
Structure of the ASN.1
There are indeed different ways in which the ASN.1 code could be structured in the specification. The basic assumption here is that the E-UTRA RRC ASN.1 code itself consists of the same four main parts as in the UTRAN RRC ASN.1, i.e.: the message class definitions, the definition of message (PDU) contents, the definition of information elements, and the constants definition. (The information to be transferred between network nodes disregarded.)
One way to structure this in the specification would be to use a small number of sub-clauses to contain the entire ASN.1 code, strictly in an "all programming language" style. It would be very similar to the UTRAN RRC specification, with the difference that the information that was previously contained in the tabular should be included in the ASN.1 as comment text. The part of the tabular information that is inherent in the ASN.1 code need not be duplicated; other parts may require inline comment text of a kind that was not necessary to the same extent in the UTRAN RRC specification: for instance, the semantics descriptions of the information elements. Also the presence of OPTIONAL elements and the multitude of list elements (in SEQUENCE ... OF ...) might require clarification.
An aspect of this approach is that those few sub-clauses would become quite large and they might not be that easy to read and understand, without loosing orientation in the text.
Note:
The Rel-7 UTRAN ASN.1 code is close to 25.000 lines. The current R99 ASN.1 code is something like half of that. It could be expected that the size of the E-UTRA RRC ASN.1 code (Rel-8) eventually ends up in the same order of size as the current R99 ASN.1 code, i.e., at least 10.000 lines.

An alternative to the "all programming language" style could be the structure proposed in [1], where the ASN.1 code is sub-divided into a set of reasonably sized segments, where each segment could be placed in a sub-clause of it s own, together with some text briefly explaining the purpose. There could also be text, or a table, capturing information that is not inherent in the ASN.1 code itself. That text would then be an alternative or a complement to the use of inline comment text in the ASN.1 code.
When corrections and future extensions are introduced in the ASN.1 code, there might also be a need to explain the relation between new elements used for correction and/or extension of the original encoding. That is also information that could be attached together with the corresponding ASN.1 code segments.
The structure proposed in [1] would allow the inclusion of comprehensive text providing the supplementary information to the actual ASN.1 code. There could be reason not to overload the ASN.1 code with too much inline comments, in order to keep the ASN.1 code clear and visible.

The question of exactly how to divide the ASN.1 code into the set of "reasonably sized" code segment is for the moment left for further study. However, a fair assumption might be that the top level specification of an RRC message, including the critically extended variants of the same message in the different releases could be one example. At the information element level, the major information elements should also be captured one by one. On the other hand, small information element could either be grouped together with the major information element using them, or be grouped together with other small information elements containing related information. However, information elements that are referenced "globally" (i.e., from a number of other code segments) should be placed in a separate ASN.1 code segment with a title of their own.
There is no firm proposal about the specification structure in this document. Ericsson has a preference for the structure proposed in [1], but admits that this is something that needs to be discussed and kindly asks RAN2 to try to conclude.
2.3
Order of sub-clauses and sub-clause numbering
This is somewhat a side issue, but it seems beneficial to keep the RRC messages and the information elements in alphabetic order in the specification. However, the experience is that this may cause problem with the sub-clause numbering. In the UTRAN RRC specification, the sub-clause numbering is often quite obscure and it would be good to avoid that in the E-UTRA RRC specification.
A possibility might be to exclude the sub-clause numbering at the outer (leaf) sub-clause level and use only the RRC message and information element type identifiers in the headings. However, in the 3GPP drafting rules (21.801), sub-clause numbers seem to be mandatory.

RAN2 is asked to consider the problem with the sub-clause numbering and try to find ways to avoid it. If it is found that avoiding the numbering of the sub-clause headings at the outer (leaf) level, relying only on the RRC message and information element identifiers for reference, could be interesting, RAN2 should investigate if that is compatible with the 3GPP drafting rules.

3
Conclusion

It is proposed that the E-UTRA RRC specification shall exclude a separate tabular description of the RRC messages like the one used in the UTRAN RRC specification. Information, previously contained only in the tabular description, should be included together with the ASN.1 code, or be included in the corresponding procedure text.

Regarding the structure of the ASN.1 code in the specification, an "all programming language" style, with the entire ASN.1 code enclosed in a single or a small number of sub-clauses has been discussed. AS the alternative, the "segmented" approach proposed in [1] has been discussed. RAN2 is asked to consider the two possibilities and to propose a way forward.
The order or sub-clauses describing individual messages and information elements and also the numbering of those sub-clauses has been discussed. It is proposed to rely on the message and information element identifiers to identify sub-clauses at the outer "leaf" level and not to use explicit numbering. 
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