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Proposed TTCN Model for 2G (( 3G Handover Test cases

1 Scope

This document proposes the abstract TTCN test model for Inter System hard Handover from GSM to UTRAN test cases.   This document proposes new/alternatives to the existing GSM/UTRAN primitives.  This document helps test script developers to code Hand-over test cases.  Same approach can be extended for hard Handover testing across different RATs.

2 References

[1]
3GPP TS 51.010-1: “Mobile Station (MS) conformance specification; Part 1: Conformance specification” 
[2]
3GPP TS 51.010-3: “Mobile Station (MS) conformance specification; Part 3: Layer 3 Abstract Test Suite (ATS)”

[3]
3GPP TS 04.18: “Mobile radio interface layer 3 specification, Radio Resource Control Protocol”

[4]
3GPP TS 34.123-1: “User Equipment (UE) conformance specification; Part 1: Protocol conformance specification”

[5]
3GPP TS 34.123-3: “User Equipment (UE) conformance specification; Part 3: Abstract Test Suites”

[6]

    3GPP TS 25.331: “RRC Protocol Specification”

3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATS
Abstract Test Suite

GSM 
Global System for Mobile Communication

GERAN
GSM/EDGE Radio Access Network

ICS
Implementation Conformance Statement

IUT
Implementation Under Test

IXIT
Implementation eXtra Information for Testing

PDU
Protocol Data Unit

PCO
Point of Control and Observation

SUT
System Under Test

SS
System Simulator

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Terrestrial Radio Access Network

TP
Test Purpose

TCP
Test Co-ordination Procedure

TSO 
Test Suite Operation

TSS
Test Suite Structure

4 Test Model

4.1 Architecture

The proposed abstract TTCN test model for Hand-over tests is shown below. The initial conditions and test procedures for GSM to UTRAN hard Handover are described in clause 60 of [2] and UTRAN to GSM in clause 8.3.7 in [4].  The TTCN Test suite shall use both GSM and UTRAN primitives/PCOs.  The transformation/mapping would be minimal if SS implements structures same as primitives.


4.2 Primitives and PCOs

4.2.1 GSM/GPRS Primitives/PCOs

The test model defined for GSM in 51.010-3 will be used for configuring system simulator and sending/receiving the GSM messages.  Current API does not support the GSM message “Inter System Handover Command”.   The following new primitive can be used for sending “Inter System Handover Command” message.

ASP Type Definition

ASP Name: DL_DatReqInterSysHoCmd (DL_DATA_REQUEST_INTER_SYSTEM_HANDOVER_COMMAND)

PCO Type: SAP0_3

Comments: The ASP is used to request the transmission of the RR intersystem Handover command.

Parameter Name
Parameter Type
Comments

sapi
SAPID


logic_ch
LOGICCH


msg
INTER_SYS_HO_CMD


There are two alternatives for encoding the field “Handover to UTRAN Command” in the PDU message “INTER SYSTEM TO UTRAN HANDOVER COMMAND”.

a.  The field encoding for the field “Handover to UTRAN Command” should be ‘PER Unaligned’.

b.  A TSO is used to encode “Handover to UTRAN” field into ASN.1 octet stream.   

4.2.2 UTRAN Primitives/PCOs

The test model defined for UTRAN in 34.123-3 will be used for configuring system simulator and for sending/receiving UTRAN related messages.

4.3 Concurrency Requirements: Non-Concurrent Vs Concurrent

Non-Concurrent Model is preferable for coding conformance test scripts because of the following reasons

1. Conformance test case is synchronous flow of messages (ordered sequence of messages); the flow is expected to be in the same way at all the times.  If the flow deviates, it is fail.  

i. Concurrent: It is required to use co-ordination messages and points in order to achieve the ordered sequence. Co-ordination test procedure will be difficult if number of parallel test component increases. 

ii. Non-Concurrent: Co-ordination messages are not required to couple/synchronize various parallel test components.  Alternate sequences must be explicitly planned in the test sequence.

2. Concurrent TTCN introduces a parallel architecture for simultaneous execution of several test components, allowing many interfaces to be tested concurrently.  There are not too many interfaces, but implicitly there is only one interface to SS though two different logical interfaces (one for GSM and other for UTRAN) are shown at TTCN level.

3. Debugging and validation, which is major part of test scripts development, will be difficult with Concurrent test model; where as it is simpler with non-current model.

4. Interfacing to SS will purely depend on test platform that interfaces TTCN and SS not on the test model that is being used in test scripts development.

5. During multi-cell situation, there will be emphasis only on one cell at a time, not simultaneously.  SS cells will be configured synchronously; it is the responsibility of SS to send system information messages to UE asynchronously.

6. A well-written conconcurrent test case requires that anyone trying to understand the test case look at multiple test components and understand the interactions with the IUT.  This also leads to more complexity during development and maintenance.  A well-structured non-concurrent test suite can be easily maintainable.

Conclusion:  Non-Concurrent TTCN Model is preferable for Handover test cases.
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