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Discussion

At RAN2#60, RAN2#60bis, and the intervening RRC ad-hoc, RAN2 have converged on a framework for the structure of ASN.1 and tabular representations of messages in LTE, and agreed to incorporate this framework and some guiding principles as an annex to TS 36.331.  This document contains a text proposal for a first version of that annex
A. Usage of ASN.1

The following clauses contain guidelines for specification of protocol messages with ASN.1.

A.1. High-level structure

Within each logical channel type, the associated message types are alternatives within a CHOICE, as shown below.

-- ASN1START

DL-DCCH-Message ::= SEQUENCE {


integrityCheckInfo

IntegrityCheckInfo

OPTIONAL,


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


dlInformationTransfer



DLInformationTransfer,


mobilityFromEUTRACommand


MobilityFromEUTRACommand,


measurementReport




MeasurementReport,


rrcConnectionReconfiguration

RRCConnectionReconfiguration,


rrcConnectionReestablishmentFailure
RRCConnectionReestablishmentFailure,


spare10







NULL,


spare9







NULL,


spare8







NULL,


spare7







NULL,


spare6







NULL,


spare5







NULL,


spare4







NULL,


spare3







NULL,


spare2







NULL,


spare1







NULL,


extensionIndicator




NULL
}
-- ASN1STOP
Each ASN.1 section of the specification is bracketed by the comments “-- ASN1START” and “-- ASN1STOP” (without quotes), as shown above.  These comments are intended to support the use of simple automatic extraction tools for transforming the specification into syntactically correct, complete ASN.1.

If the specification is saved as a text file, the widely available tool sed will extract the ASN.1 code with the command line
sed -n -e “/-- ASN1START/,/-- ASN1STOP/p”

A.2. Relation to tabular
Each message (PDU) is represented in ASN.1 and tabular versions.  These two representations are included together in a single clause of the specification, ASN.1 first.  In case of conflict, the ASN.1 version is normative; the tabular version is not intended as a complete representation of the message and is presented to annotate or clarify aspects of the ASN.1 representation that cannot be captured in the ASN.1 syntax directly, or that may not be clear to the reader.

An example of the ASN.1 and tabular formats is shown below.

-- ASN1START

RRCConnectionRequest ::=


CHOICE {


r8








RRCConnectionRequest-r8-IEs,


criticalExtension




SEQUENCE {}

}

RRCConnectionRequest-r8-IEs ::=


SEQUENCE {


-- NAS IEs



selectedPLMN-Identity



PLMN-Identity







OPTIONAL,


-- Other IEs



initialUE-Identity




InitialUE-Identity






OPTIONAL,



establishmentCause




EstablishmentCause






OPTIONAL,


...



-- Extension and/or replacement IEs may be introduced here.
}

-- ASN1STOP

	selectedPLMN-Identity

Version: R8

The IE "PLMN-identity" is defined in sub-clause 6.3.3.13.

-- Other semantics description may be entered here --

	initialUE-Identity

Version: R8

The IE "InitialUE-Identity" is defined in sub-clause 6.3.4.2.

	establishmentCause

Version: R8

The IE "EstablishmentCause" is defined in sub-clause 6.3.4.1.


(The critical-extension mechanism indicated here is discussed further in Section A.4.)
The order of IEs in the tabular and ASN.1 versions should match to the extent possible.  Where the order must be different (e.g., if an extension changes the type of a field in the middle of a message), the fact should be noted in a comment (exact organisation TBD).

The same structure applies to IE definitions.  An IE should have its own definition in the tabular if and only if it has its own definition in the ASN.1.
A.3. Naming conventions

Message (PDU) names should be ordinary mixed case without hyphenation and match the message names used in the procedural text and tabular, e.g., the PDU for the RRC CONNECTION MODIFICATION COMMAND message should be RRCConnectionModificationCommand.  The names should match exactly, with no abbreviations (to facilitate searching).
IE type names should be ordinary mixed case, with hyphenation used to set off acronyms only where an adjacent letter is a capital, e.g. (from the example of Section A.1), EstablishmentCause, SelectedPLMN-Identity (the hyphen separating the acronym “PLMN” from the capital in “Identity”); by the same token, the correct forms (if these IEs existed in the example) would be HomePLMN (not Home-PLMN) and XYZ-UE-Identity.  The name of an IE is used in exactly the same form as the header for the specification clause in which it is defined.

Field names should start with a lowercase letter and use mixed case thereafter, e.g., establishmentCause.  If a field name begins with an acronym, the entire acronym is lowercase (plmnIdentity, not pLMNIdentity) and not set off with a hyphen (not plmn-Identity or pLMN-Identity).  They do not need to have any particular relation to the IE name, but should match exactly the IE names used in the procedural text.

Where versions of an IE need to be distinguished by release, a suffix of the form “-rX” is used, e.g., “Foo-r9” for the Rel-9 version of the IE “Foo”.
Identifiers that are likely to be keywords of some language, especially widely used languages such as C++ or Java, should be avoided to the extent possible.

Comments are free-form (within the restrictions of the language).  They should be kept as brief as possible while maintaining clarity.  Sectional groupings of IEs (e.g., the “Physical channel IEs”/”Transport channel IEs” groupings in the UMTS reconfiguration messages) should be reflected in comments in the ASN.1.
A.4. Specific ASN.1 features

A mandatory boolean field may be described either by the BOOLEAN type or as an optional enumerated value.  In general, the boolean type should be used in cases where the field has meaningful semantics for both true and false values, the “enum-true” form for cases with semantics of the form “presence of this field indicates X”.

Optional IEs are (of course) indicated with the OPTIONAL keyword in ASN.1.  If no further information is provided in the tabular, such IEs trigger no action when they are absent.  If an IE needs to cause termination of a behaviour and deletion of some state upon its absence, it should be indicated in the tabular as “OD” (“optional/delete”); if the absence of an IE needs to trigger some more complex behaviour, it is indicated in the tabular as “OP” (“optional/procedure”), and a corresponding clause exists in the procedural specification (“Actions to be taken on absence of IE ‘Foo’”).

Where a “true” default value is needed, it should be captured with the DEFAULT keyword in ASN.1 (it follows that the default value must be a legitimate value in the range of the IE, so that, e.g., it is not possible to have an INTEGER type with a “default” of infinity).  If a “default-like” behaviour is needed but cannot be described with the DEFAULT keyword, the IE should instead be indicated as OP and the handling specified in the procedural text.
A.5. Extensions

Critical extensions for future releases are handled by a separate version of the message for the new release.  It is FFS whether this versioning is handled by a CHOICE with a “critical extensions” branch, as shown in the example of Section A.1, or by a CHOICE with separate branches for each release (with enough spare values for reasonable future-proofing, and/or an extension indicator).

The handling of noncritical extensions uses the ellipsis extension marker (“...”) in ASN.1.  Details are FFS.
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