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1. Abbreviations
	3GPP
	3rd Generation Partnership Project

	DSRC
	Dedicated Short-Range Communications

	ETSI
	European Telecommunications Standardization Institute

	IMS
	IP Multimedia Subsystem

	IPv6
	Internet Protocol Version 6

	ISDN
	Integrated Services Digital Network

	ISUP
	ISDN User Part

	LTE
	Long Term Evolution

	SIP
	Session Initiation Protocol

	TISPAN
	Telecoms & Internet converged Services & Protocols for Advanced Networks

	TTCN
	Testing and Test Control Notation

	TTCN-3
	TTCN Version 3

	WiMAX
	Worldwide Interoperability for Microwave Access


2. Introduction
TTCN-3 is an internationally recognized standardized testing language.  It has been specifically designed for testing and certification.  TTCN-3 is used widely in the domain of testing and in areas specifically, such as conformance, interoperability, robustness and regression.

In the context of this OMA Business case, the TTCN language has a long history of use in telecommunications.  The TTCN-3 standard is developed and maintained by ETSI.  Today there are several TTCN-3 implementations available for commercial use.

TTCN-3 has been used successfully for conformance test implementations for IPv6, 3GPP IMS user equipment, TISPAN IMS network with ISDN and ISUP to name a few.  TTCN-3 has been used to deploy SIP, WiMAX and DSRC test systems.  TTCN-3 has established itself not only in telecommunications but also in the automotive, medical, power transmission and finance industries and future projects will include 3GPP LTE.
Each year there is an annual event which brings together the TTCN-3 community so that everyone can see the latest tools, share their experiences and hear about the future direction of TTCN-3.

3. Benefits and Advantages of using TTCN-3
TTCN-3’s main feature is the separation of concerns between the Abstract Test Suite and the Adapter.  This separation provides several benefits:

1. Test experts can develop test cases easily on an abstract level, 
2. Developers can implement the adaptation layer which connects the test system to the device or system under test, and 

3. The separation allows full portability of test suites and thus makes them independent of any platform implementation.
Being a standardized test language, TTCN-3 allows for each and every language element to be clearly defined. This leads to tool vendor independence since every tool should execute a given test case in exactly the same way.  Being tool vendor independent facilitates moving test cases from one TTCN-3 toolset to another.  In addition, TTCN-3 is not tied to a particular application or its interfaces.  It can be used across multiple test execution environments, compilers and operating systems.  It can be used by customers for acceptance testing.

TTCN-3 enables complete automated test execution.  Automated testing is not just desirable but a necessity.  In order to gain early insights on quality, testing needs to be carried out faster and more efficiently.  Automated testing addresses the important issues of today, i.e. time-to-market, quality-to-market and cost reductions.

Once a TTCN-3 test suite is developed, it is of a much lower effort to extend such a test suite with new test cases.  So the test coverage can be increased by developing TTCN-3 code without extending the test adapter.  This allows manufacturers and operators to extend and customized standardized test suites accordingly.

Another important benefit of using TTCN-3 for standardized test cases is to avoid ambiguities in the interpretation of the test prose.  This in turn reduces discussions between test case suppliers and test case users.

4. The Business Case for using TTCN-3 in OMA

The key benefits of using TTCN-3 in a Collaborative Effort within OMA show the long term benefit of faster test cycles, improved ability to track errors and reduced time to market for the resulting products.
In particular the attached spreadsheet for an example project shows a number of key points about automating the test cases. These can be summarized as:
1. Reduced time to execute tests
Even with an assumption that running automated tests is only twice as fast, the Business Case Spreadsheet shows that there is a at least a 20% return on investment relating to the increased speed of executing the tests.
2. Improved Test Coverage
Having test cases automated allows more time to run the tests against spin-off projects from the main project, allowing for better test coverage of all the instances that the automated tests can be run against.
3. Increased Error Detection Rate

By automating the ability to run the tests multiple times across multiple different implementation environment, using an automated tool helps to find many more errors in the code during the development and testing cycles of any project.

4. Decreased Cost of Production Errors

Because more testing can be done in the early stage of a project, the quality of the resultant product in production can be assured to be better than if the project was implemented manually.

Additionally, even when an error in a production version has been identified, the cycle time to fix and retest the product is much shorter because of the regression testing required has been automated and made much faster. 
5. Better Repeatability, Reliability

Running the automated test cases is always more reliable than relying on manual execution of the test cases caused by human error. With automation, it is possible to use more sophisticated testing techniques to select the tests that should be re-run.
6. Reusability

Finally, as in any software development life cycle, reuse of code is always a plus. Re-using code when the protocols are similar will also allow automated test cases to be re-used with no major re-engineering.
Conclusion

As testing often consumes over 40% of the typical project development effort, there is a great need for optimizing the testing effort.  In addition, as the costs of fixing defects is dramatically lower when fixing those close to where they were introduced, finding defects in the early life-cycle phase is crucial.

Therefore, TTCN-3 is a tool that can and should be used throughout the cycles of a product from standardization to manufacturing to customer delivery.
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