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1 Introduction

This contribution aims to clarify the requirements that must be fulfilled and secured in the ASN.1  description of the Application protocols 
2 Discussion

ASN.1 is a formal syntax that secures a standardized way to unambigously specify the data structures and decoding/encoding function in a protocol. There are several items to resolve before an effective work with ASN.1  conversion can take place.

The list below elaborates on the items and  what requirements that shall be fullfilled. Neither the item list or the requirements described claim to be exhaustive.

General

One general issue for usage of ASN.1 is that it may impose problems in understanding for those who are not experts or have previous experience in ASN.1. Further the selection of transfer syntax decides the number of bits used over the communication line. The selected transfer syntax  may also imply different processing load for the encode and decoding function. By doing intelligent ASN.1 coding with respect to selected transfer syntax the bandwith usage can be controlled. However for the terrestrial interfaces the bandwidth issue is not as critical as for the  radio interface.  There can also be a general conflict between compactness and extensibility. It is more important that the ASN.1 description is written in a straightforward manner that makes the description easy to read, understand, and extend.
· Readability and extensibility shall be favoured before compactness.

Version of ASN.1  standard  to use

The ASN.1 standard has evolved in several steps. The biggest step was taken between 1990 verison and 1994 version. The 1994 version removed some ASN.1 constructions such as the Any type and the Macro capability.

As stated in [1] the current latest available version of [6] do not support the object extension introduced 1994 as specified in [3]. This may impose a problem for those who want to import ASN.1 description using X.681 into SDL. One major usage of SDL is for protocol behaviour simulation, for this usage ASN.1 with Object extensions may be used since the usage of classes can be stripped away before importing the ASN.1 into SDL. 
TTCN is a common standardised way of building testsuites and verifying protocol implementations. The latest version of the TTCN standard (TTCN2++) support ASN.1 (in part as redefined for use in TTCN) according to 1994 version. TTCN edition 3, TTCN-3, is planned for release in summer 2000. TTCN-3 will be harmonized with 1997 release of  ASN.1. 
Updates have also been made in 1997 that further removes possible ambiguities in the ASN.1 grammar. 

With the statements in [1] regarding ASN.1 and usage of SDL and TCCN wee see today no argument for why we should not aim for the latest available stable ASN.1 version. The remaining issue seems to be the interworking with current TTCN standards.
· The 1997 ASN.1version including object extensions shall be used for the ASN.1 description. 

Compatibility handling

This is the issue on how to act on backward and forward compatibility between different releases of the protocol. This is closely related on how the extensibility mechanisms are implemented. 
The ASN.1 description must secure that protocol peers executing protocol implementations based on different releases can coexist and that/new releases of a protocol can be gradually deployed in the UTRAN and CN.
· Introduction of new Information Elements (IE’s), both optional and mandatory, shall be supported in later releases.

· Introduction of  extended value ranges for IE’s shall be supported in later releases this  includes the message identifier IE.

· Non standardised protocol extensions shall be supported in the ASN.1 description and they must be possible to distinguish both on message and IE level from extensions made within the standard.
· Non standardised protocol extensions must be possible to identify on operator/vendor level i.e. the ASN.1 description shall support mechanisms that makes this possible. 











Version Handling

AT RAN WG3 meeting #7  the Iu SWG elaborated, on request from R3 plenary, on the usage of version handling, ref [7].
With the discussion in [7] as base we conclude that the same decision should be taken for Iub and Iur.

· Versioning of the protocols shall not be used, instead the comprehension required principle, per Information Element, shall be followed.
· 
· 
· 
· 
· 
· 

















Comprehension required

This is a feature that enables a generic approach for how to specify a receivers behaviour in case of decoding ASN.1 data that is not understandable. 
As described in [7] :

“The comprehension required principle was understood to mean that for each IE (in this discussion also message type is regarded as an IE) the sender can indicate three alternative actions the receiver shall take if the IE is not understood/comprehended:

1. reject the IE (this means comprehension required),

2. ignore the IE and continue (that means comprehension is not required),

3. ignore the IE, notify sender and continue (that means comprehension is not required).

If an IE is rejected the receiver continues decoding other IEs, and when all IEs are decoded the receiver rejects the operation and reports the diagnostics (e.g. rejected or ignored IEs). Therefore the requirement for the protocol syntax is that the receiver shall be able to decode the whole message, which means that it knows when it has reached the end of the message. The cases where the end of the message is not reached are considered error cases, for which handling is to be described separately.”
To secure backward/forward compatibility with future releases it is a must that the mechanism is built in from start. It should also be applied on all IE’s. As stated earlier compactness is not a critical issue for terrestrial interfaces and we believe the mechanism can be introduced in ASN.1 description without too much overhead.
· The Comprehension required principle shall be used for all IE’s in the  ASN.1 description.

3 NBAP ASN.1 structure

The ASN.1 structure described below, for NBAP, is one way to fulfill the previous listed requirements and guidelines elaborated in ch. 2.

-- **************************************************************

-- **************** MODULE 1: PDU TYPES *************************

-- **************************************************************

--

-- NBAP PDU content types definitions

--

-- **************************************************************

NBAP-PDU-descriptions -- { object identifier to be allocated }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ExampleMessageContents1,


ExampleMessageContents2,


ExampleMessageContents2-r2000,


ExampleMessageContents3,


ProtExtMessageContents

FROM NBAP-PDU-contents


rLSETUP, rLADDITION, rLRECONFIGURATION, pROTEXTENSION

FROM NBAP-Constants;

-- **************************************************************

--

-- Table column structure.

--

-- NBAP-PDU-DESCR associates a NBAP PDU structure with a PDU

-- identifier.

--

-- **************************************************************

NBAP-PDU-DESCR ::= CLASS {


&pduId


INTEGER
(0..63,...) 
UNIQUE,


&PduType

}

WITH SYNTAX {


PDU ID


&pduId


PDU TYPE

&PduType

}

-- **************************************************************

--

-- Table row definitions.

--

-- NBAP PDU descriptions. 

--

-- **************************************************************

NBAP-PDUs NBAP-PDU-DESCR ::= {


exampleMessage1 

|


exampleMessage2
 
|


exampleMessage3

|


protExtMessage


,


...,


exampleMessage2-r2000

-- only added in second revision of standard

}




-- replaces examplemessage2 in that case

exampleMessage1 NBAP-PDU-DESCR ::= {


PDU ID 

rLSETUP


PDU TYPE
ExampleMessageContents1

}

exampleMessage2 NBAP-PDU-DESCR ::= {


PDU ID 

rLADDITION


PDU TYPE
ExampleMessageContents2

}

exampleMessage2-r2000 NBAP-PDU-DESCR ::= {


PDU ID 

rLADDITION


PDU TYPE
ExampleMessageContents2-r2000

}

exampleMessage3 NBAP-PDU-DESCR ::= {


PDU ID 

rLRECONFIGURATION


PDU TYPE
ExampleMessageContents3

}

protExtMessage  NBAP-PDU-DESCR ::= {
-- only used for non-standardardised








-- protocol extensions


PDU ID 

pROTEXTENSION


PDU TYPE
ProtExtMessageContents

}

-- **************************************************************

--

-- Generic PDU structure. The NBAP-PDUs table above describes 

-- valid contents for the vid, indication and value fields.

--

-- **************************************************************

Nbap-pdu ::= SEQUENCE {


id        NBAP-PDU-DESCR.&pduId 
({NBAP-PDUs}),


type     NBAP-PDU-DESCR.&PduType 
({NBAP-PDUs}{@id})

}

END

-- **************************************************************

-- **************** MODULE 2: PDU CONTENTS **********************

-- **************************************************************

--

-- NBAP PDU content definitions

--

-- **************************************************************

NBAP-PDU-contents DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


CompHandReq

FROM NBAP-Ies;

-- **************************************************************

-- NBAP-PROT-EXT class for enabling non-standardised extensions

-- **************************************************************

NBAP-PROT-EXT ::= CLASS {


&ProtExtType 

}

-- **************************************************************

-- NBAP parameter standard sequence

-- **************************************************************

NbapParam {Type} ::= SEQUENCE {





 
handlingReq
CompHandReq,

 



 
param  
Type

 



}

-- **************************************************************

-- MessageContents

-- **************************************************************

ExampleMessageContents1 ::= SEQUENCE {

-- *** Ies to be defined ***

}

ExampleMessageContents2 ::= SEQUENCE {


param1
NbapParam {INTEGER},


param2
NbapParam {INTEGER} OPTIONAL,


param3
NbapParam {BOOLEAN},

-- After all the standardised parameters are defined, an extension 

-- mechanism is included for non-standardised protocol extensions


protExt
SEQUENCE {



protExtId

CHOICE {





localId
INTEGER,





globalId
OBJECT IDENTIFIER




},



protExtType

NBAP-PROT-EXT.&ProtExtType


} OPTIONAL,

-- The following text shall be included in the specification:

-- The following ellipses shall only be used by next revisions of the 

-- standard. Only parameters of "NbapParam" type shall be included. If

-- PER encoding is used, no extension version brackets shall be used.


...



}

-- Now follows a part of the second release of the standard so not in the -- same standard.

-- The indicated type shall be the same type as the message in the 

-- first release.

ExampleMessageContents2-r2000 ::= SEQUENCE {




param1
NbapParam {INTEGER},


param2
NbapParam {INTEGER} OPTIONAL,


param3
NbapParam {BOOLEAN},

-- After all the standardised parameters are defined, an extension 

-- mechanism is included for non-standardised protocol extensions


protExt
SEQUENCE {



protExtId

CHOICE {





localId
INTEGER,





globalId
OBJECT IDENTIFIER




},



protExtType

NBAP-PROT-EXT.&ProtExtType


} OPTIONAL,


...,




param4
NbapParam {INTEGER},


param5
NbapParam {INTEGER} OPTIONAL

}

ExampleMessageContents3 ::= SEQUENCE {

-- *** Ies to be defined ***


...

}

ProtExtMessageContents ::= SEQUENCE {




protExtId

CHOICE {




localId
INTEGER,




globalId
OBJECT IDENTIFIER


},


protExtType

NBAP-PROT-EXT.&ProtExtType 

}

END

-- **************************************************************

-- **************** MODULE 3: NBAP IE's *************************

-- **************************************************************

--

-- NBAP Information Elements

--

-- **************************************************************

NBAP-Ies DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- IMPORTS

-- *** TO BE DEFINED ***

-- FROM NBAP-Constants;

-- **************************************************************

-- CompHandReq Type

-- **************************************************************

CompHandReq ::= ENUMERATED {handlingReq-RejectIE, 





    handlingNotReq-IgnoreIE, 





    handlingNotReq-InformTrx



   }

END

-- **************************************************************

-- **************** MODULE 4: NBAP CONSTANTS ********************

-- **************************************************************

--

-- Constant definitions for NBAP

--

-- **************************************************************

NBAP-Constants DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Message types

rLSETUP


INTEGER ::= 1

rLADDITION


INTEGER ::= 2

rLRECONFIGURATION

INTEGER ::= 3

pROTEXTENSION

INTEGER ::= 4

END

4 Proposal

There are three proposals.

Proposal 1

Send a Liasion Statement to RAN WG2 (source of [1]) to ask for clarifications on the possible restrictions on usage of TTCN that the selection of ASN.1: 1997  introduces.

Proposal 2

It is proposed to update the chapter 9.3 in [5], [8] and [9] with the following requirements and guidelines from ch. 2  of this contribution.

Requirements on ASN.1 description:

· The 1997 ASN.1 [2] version including object extensions [3] shall be used for the ASN.1 description.

· Introduction of new Information Elements (IE’s), both optional and mandatory, shall be supported in later releases with forward/backward compatibility secured.

· Introduction of extended value ranges for IE’s shall be supported in later releases, this includes the message identifier IE, with forward/backward compatibility secured.

· Non standardised protocol extensions shall be supported in the ASN.1 description and they must be possible to distinguish both on message and IE level from extensions made within the standard.

· Non standardised protocol extensions must be possible to identify on operator/vendor level i.e. the ASN.1 description shall support mechanisms for this. 

· The Comprehension required principle shall be used for all IE’s in the ASN.1 description.

Guidelines for ASN.1 description :

· Readability and extensibility shall be favoured before compactness.

Proposal 3 

It is proposed to replace the content of 9.3.1 to 9.3.3 in [5] with the ASN.1 framework as in ch. 3 of this contribution
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