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1. Introduction 

In testcases in 34.121 section 8.6.x.x measurement reports are typically expected to be sent by the UE at a number of different test steps. The tests pass or fail depending on whether these measurement reports are received in time. In this document we discuss two possible ways that the statistical analysis can be performed to decide whether the overall test result is a pass or fail, based on the individual pass/fail results for each measurement report.
2. Interpretation of the test method currently specified in 34.121 – approach 1
Let us denote the measurement events which occur during a 34.121 section 8.6.x.x test case as A,B,C,D and E. Some test cases have fewer than 5 steps when measurement events are expected to be reported, but for example in the case of test 8.6.1.2 there are 5 different event reporting steps in the test case.

In the current wording of 8.6.x.x test cases, when an event is successfully received in time the test specification says that the number of successful tests should be incremented by one, otherwise a failure is recorded. A typical wording of one of the steps involving such a decision is as follows. All steps where an event shall be reported within a time limit have a similar wording.
“UE shall transmit a MEASUREMENT REPORT message for Cell 3 triggered by event 1A. The measurement reporting delay from the beginning of T1 shall be less than 880 ms. If the UE fails to report the event within the required delay, then a failure is recorded. If the reporting delay for this event is within the required limit, the number of succesfull tests is increased by one.”
Our interpretation of this requirement is that a single, global count of passes and fails of the individual events should be maintained. When this single counter indicates that at least 90% of events have passed their requirements with 95% confidence, the test is deemed to have passed.
If a single count of the “number of successful tests” is maintained, then there is an underlying assumption that a faulty UE implementation is going to affect the timing of every one of the individual events A,B,C,D and E. However let us suppose that the UE being tested had some bug that causes event A to be reported late on 50% of occasions. Provided that this UE manages to report events B,C,D and E within the required time limit on 100% of occasions, it could still manage to pass the test case overall, since the global pass counter would indicate that 90% of all events were reported in time (1/5*50% + 4/5*100%). However we do not believe that such a UE implementation is a good one even though we think it might pass according to the current wording in 34.121.

3. Alternative statistical test method – approach 2
An alternative method is to maintain separate pass/fail statistics for each of the individual events A, B, C, D and E. Only when each event individually meets its requirement on 90% of occasions with 95% confidence is the test deemed to have passed. If any of the individual events fail to pass, then overall the test result is deemed a failure. Such a statistical analysis would fail the example UE which has a 50% success rate on event A and a 100% success rate on events B,C,D and E Therefore, it provides more stringent testing than the one which is currently specified in 34.121. The main disadvantage of this approach is that it will most probably lead to increased test times, but the 8.6.x.x test cases do not need to be performed at different temperatures and voltages so we think that the additional test time may be justified to get a greater confidence in the UE implementation.

4. Conclusions

In this paper, we have presented two different ways of performing the statistical analysis in the tests in chapter 8. The wording of the procedures in 34.121 section 8.6 seems to suggest approach 1. However we have a concern that this approach may not detect a UE which has a problem with reporting relating to one of the multiple events in the test case. We have proposed an alternative statistical test method where each event is checked using independent statistical analysis in approach 2. We would ask RAN5 to consider which of approaches 1 or 2 is preferred. If approach 2 is favoured, Nokia can prepare CRs to 34.121 to modify the wording of the test procedures in section 8.6.x.x. test cases for RAN5#30.
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