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Introduction

The present document describes a problem that has been identified related to the use of ASN.1 type definitions within the 3GPP TTCN ATS. The problem arises because TTCN places additional restrictions on ASN.1 type definitions. One of these restrictions is that identifiers within an ENUMERATED type ‘shall be unique throughout the entire test suite’. This is certainly not the case in the present implementation, because many of the RRC ASN.1 ENUMERATED types  (which are imported directly by the TTCN) contain identifiers that appear in other ENUMERATED types.

The present document describes the problem, provides an example of why such restrictions are required for TTCN, and proposes two possible solutions to the problem.

Problem description

The TTCN core specification used by MCC task 160 is TR 101 666. Clause A.4.2 of this document places additional restrictions on the allowed identifiers within a TTCN test suite to resolve the conflicts between the identifiers allowed in ASN.1 and the identifiers allowed in TTCN. 

For example, one of the issues that is resolved in this clause is how to manage the use of the dash, or hyphen symbol ( - ), which is allowed in ASN.1 identifiers, but not permitted in TTCN identifiers.

One of the restrictions in this clause is the following:

When ASN.1 is used in a TTCN test suite, ASN.1 identifiers from the following list shall be unique throughout the test suite, regardless of whether the ASN.1 definition is explicit or implicit by reference:

...

b) Identifiers occurring in an ASN.1 ENUMERATED type as distinguished values;

...

This restriction is required within the context of TTCN, because allowing the same identifier to be used in multiple ENUMERATED types may lead to formal ambiguities (see example below). The problem arises because these identifiers represent a value, rather than part of a type (i.e. this restriction does not apply to CHOICEs, SEQUENCEs, etc).

There is no explicit definition for the term ‘distinguished values’ in ITU-T X.680 (ASN.1 Specification of basic notation), but the following uses of the term in the ‘additional definitions’ clause of this document clarify the intended meaning.

· boolean type:  A simple type with two distinguished values.

· false:  One of the distinguished values of the boolean type (see "true").

· true:  One of the distinguished values of the boolean type (see "false").

For example, in the following type definition:

CN-DomainIdentity ::= ENUMERATED {


cs-domain,


ps-domain 

}
‘cs-domain’ and ‘ps-domain’ are the ‘identifiers occurring in an ASN.1 ENUMERATED type as distinguished values’, and according to the restriction, these identifiers must be unique throughout the test suite.

Example

The following example demonstrates one of the ambiguities that may arise if this restriction is ignored. Consider the following ASN.1 type definitions used within the 3GPP TTCN ATS:

MaxNoDPDCH-BitsTransmitted ::= ENUMERATED {

b600, b1200, b2400, b4800, b9600, b19200, b28800, b38400, b48000, b57600 

}

MaxNoPhysChBitsReceived ::= ENUMERATED {


b600, b1200, b2400, b3600, b4800, b7200, b9600, b14400, b19200, b28800, b38400,

b48000, b57600, b67200, b76800 

}

DL-PhysChCapabilityFDD ::= SEQUENCE {


maxNoDPCH-PDSCH-Codes
INTEGER (1..8),


maxNoPhysChBitsReceived
MaxNoPhysChBitsReceived,


supportForSF-512
BOOLEAN,


supportOfPDSCH
BOOLEAN,


simultaneousSCCPCH-DPCH-Reception
SimultaneousSCCPCH-DPCH-Reception

}

Now consider a test case variable tcv_MaxBitsReceived, whose type is MaxNoPhysChBitsReceived.

If a PDU is received from the UE under test, containing the information element DL-PhysChCapabilityFDD, the receive event may also contain an assignment such as:

(tcv_MaxBitsReceived := RxPDU.downlinkPhysChCapability.maxNoPhysChBitsReceived)

Later in the test case, it may be necessary to make a decision based on the value of this test case variable. For example, the following qualifier could be used to pass the test case if the received value was the expected value of b4800:

[ tcv_MaxBitsReceived = b4800 ]

(P)

There is obviously a problem with this qualifier, because there is no way that the TTCN compiler can determine if the b4800 refers to the identifier in MaxNoDPDCH-BitsTransmitted, or in MaxNoPhysChBitsReceived.

References

· TR 101 666, clause A.4.2 

· ITU-T Recommendation X.680, clause 17.

Current implementation

A short-term work around has been implemented in the present 3GPP TTCN ATS, by requesting Telelogic not to enforce this restriction, so that we can directly re-use the RRC ASN.1 type definitions from the core specifications. This means that there are many identifiers within different ENUMERATED types that have the same identifier.

However, it is expected that in future a complete solution will be implemented such that the 3GPP TTCN ATS is fully compliant with TR 101 666.

Solution 1: TTCN compilers provide solution

One solution to this problem would be for TTCN compiler manufacturers to provide a mechanism to support ASN.1 type definitions by reference such that the import process guarantees that all identifiers within ENUMERATED types are unique within the test suite. 

The simple rule that the type name is appended to each identifier as follows is one possible implementation of such a mechanism:

MaxNoDPDCH-BitsTransmitted ::= ENUMERATED {


b600_MaxNoDPDCH_BitsTransmitted,


b1200_MaxNoDPDCH_BitsTransmitted,


b2400_MaxNoDPDCH_BitsTransmitted,


b4800_MaxNoDPDCH_BitsTransmitted,


b9600_MaxNoDPDCH_BitsTransmitted,


b19200_MaxNoDPDCH_BitsTransmitted,


b28800_MaxNoDPDCH_BitsTransmitted,


b38400_MaxNoDPDCH_BitsTransmitted,


b48000_MaxNoDPDCH_BitsTransmitted,


b57600_MaxNoDPDCH_BitsTransmitted

}

Advantages

· It may be possible to develop a simple standalone tool (e.g. a Perl script) to perform this conversion until support for this feature is ready in the TTCN compilers.

· Whenever the ASN.1 in the core specification changes, the TTCN tools will automatically convert the definitions into a form that is suitable to be used in the TTCN.

· This allows the possibility for the tools to guarantee that ASN.1 type definitions from multiple sources will have unique identifiers for ENUMERATED values.

Disadvantages

· TTCN manufacturers must agree on a standard technique for doing this, to ensure that the 3GPP TTCN ATS will work on all compilers.

· If the approach suggested above is used, the resulting identifier names may become very long, which is especially undesirable for objects that appear in the tables in the dynamic part of test suites.

Solution 2: Ask RAN2 to update RRC ASN.1

Alternatively it would be possible to send a liaison statement to RAN2 requesting that the ASN.1 type definitions in the RRC core specification be updated such that all identifiers in ENUMERATED types are unique throughout the ASN.1 type definitions.

Again, it may be possible to develop a simple tool to append the type name to each identifier in the core ASN.1 definitions to automate this process.

Advantages

· Moves problem out of 3GPP TTCN ATS domain.

· If the change is done manually, it would be possible to shorten the suffix, for example _TSP could be used rather than _TimerStatusProhibit

Disadvantages

· More work for RAN2.

· This restriction is not present in pure ASN.1, so it is unlikely that ASN.1 tools will provide a warning if a non-unique identifier is added to an ASN.1 ENUMERATED type in future.

· This restriction is not present in ASN.1, so we are placing additional requirements on the core specifications purely for testing.

· It is not possible to solve the problem automatically if we import types from more than one source.

