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Requirements on the TTCN development

The MCC task 160 just started in the middle of July the development and production of TTCN specification for 3GPP UE. A number of requirements are identified.

1. Top-down design, following 34.123-1, 34.108 and 34.109.

2. A unique test method and test architecture for testing all protocol layers in UE and for the 2G/3G intersystem testing,

3. Same TTCN style and naming conventions,

4. Increasing TTCN readability,

5. Using TTCN-2++ language (ETSI TR 101 666) when possible upgrade to TTCN 3 (estimating 2001)

6. TTCN feasible, implementable and compilable,

7. Test cases must be designed in a way for easily adaptable, upwards compatible with the evolution of the core specs and the future Releases (R99, R00, R01).

8. The test declarations, data structures and data values must be largely reusable.

9 Modularity and modular working method,

10. Minimising the requirements of intelligence on the emulators of the lower testers. Especially the functionality of the RRC layer emulator should be reduced, the behaviours should be standardised as the TTCN RRC test steps in TTCN modular library.

11. Giving enough freedom to the test equipment manufacturers.

In order to fulfil these requirements and to ensure the investment of the test equipment manufacturers having a stable test architecture model for a relatively long period, MCC task 160 has studied the existing different types of 2G, 3G system simulators and proposes a unique test model and test method for the 3GPP UE protocol tests.

Modularity

1. A number of ATSs will be produced.

The number of ATS being produced corresponds to the number of the 3GPP core specifications referred. Concretely, the following ATSs will be produced.

1) NAS ATS including MM, CC, in the future also GMM, SM test groups,

2) SMS ATS,

3) RRC ATS including Idle mode and intersystem handover tests,

4) RLC ATS,

5) MAC ATS

6) BMC ATS

7) PDCP ATS in the near future.

The separation of ATSs will reduce the size of ATSs and enable easily follow the evolution of the core specs in the future.

2. Separation of common test parts from the individual layer tests

The development of the common part should be separated from the development of test cases of individual layers.

All common parts in 34.108, 34.109 and 34.123-2 will be developed in a common module. The common module has the following characteristics:

· very complex,

· worked in different layers,

· including data representing the radio parameters for SS setting and the data representing the UE capabilities (PICS parameters)

· including the generic procedures to bring the UE into certain test states or a test mode (C-plane)

· setting RBRs at U-plane.

· being used by every test cases no matter which layer the test case belongs to,

· no affect on the test verdict

The test cases shall be developed in a way as described in prose. They have the characteristics:

· relatively simple and straight forward,

· having narrow test scope and test purposes

· test scenarios in a single layer (one PCO)

· assigning the test verdict

Test architecture and test method

The multiple party test method and the test  architecture is proposed as shown in the figure. 
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1. Implementation of the two differently characterized parts in two test components

As shown in the figure, a 3GPP tester (SS) consists of the Configuration and Initialization test component (CITC), a set of parallel test components (PTC) for the individual layer tests and a coordination master test component (CMTC).

A parallel test component can be NAS PTC, SMS PTC, RRC PTC, RLC PTC, MAC PTC or BMC PTC. Each PTC uses one PCO combining the necessary SAPs and channels.

The PTC is responsible for the conformance test of each layer. In fact, each test case in 34.123-1 will be transformed in TTCN in of the PTCs.

The Configuration and Initialization test component has the following functions for the generic setting.

1) Configuration of L1 of the tester, such as the cells, common transport channels, radio links for testing (via CPHY PCO), and configuration of RLC layer (via CRLC PCO).

2) Sending system information (via RLC PCO),

3) Establishment RRC connection (via RLC PCO),

4) Assigning a radio bearer (radio link, via RLC PCO)),

5) MM /GMM registration (via RRC PCO),

6) Establishment of a CS call or a PDP context (via RRC PCO).

7) Control ciphering (via CRLC PCO, and CMAC PCO).

During the configuration and initialization the different PCOs are used.

2. A master test component for coordination
The CITC and the set of PTCs are coordinated and synchronized through the coordination master test component. The CMTC starts and stops the parallel test components via the coordination points, determines the total test sequences and assigns the final verdct. All activities of CITC and PTCs are requested and acknowledged through coordination primitives.

Two principles are applied to determine when to switch between CITC and a PTC:

a) If necessary to change the PCO,

b) If the preambles are complex.

The logical separation of common module in CITC and the single layer test cases in the PTCs has the advantages:

1) Simplify the test case design,

2) Modularity,

3) Unique test architecture for all tests,

4) Simplify the test case validation and meintenance.

3. Upper tester
In addition, there exists an upper tester (UT) which interfaces to UE for any EMMI functions. Each PTC and the CITC communicates with the UT via a CP, in order to request the UE for certain actions and to provide simple means for observations of UE.
4. Use concurrent and modular TTCN

The concurrent and modular TTCN is used as specification language which is based on ETSI TR 101 666 (TTCN 2++). It is also the intention to upgrade TTCN specification by using TTCN3 in the middle of 2001.

Model extension

If a test case needs to handle a concurrent situation two or more PTCs shall be configured at the same time. The following test scenarios identified will require more PTCs in the test configuration.

1) During testing the C-Plane, e.g. RRC or CC tests, test events will occur at the U-plan.

2) Multiple cells tests

3) Intersystem Idle mode and Handover tests.

Conclusions

The Tdoc has proposed a unique test architecture and multiple party test method for the UE testing. The Tdoc has also proposed how to separate TTCN into ATSs and pointed out a module working method within the MCC task and in the future between the task and any voluntary parties willing to contribute to TTCN development.

Based on this guideline, T1S-000113-117 describe in the details the test method for each single layer test and the definitions of PCOs. T1S-000118 describes the module working method. T1S-000119 describes the TTCN copyrights from the legal viewpoint.
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