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Introduction

Following the introduction of the UE phase discontinuity requirement to 25.101 Release 5 it is necessary to draft a suitable test case.

Testing this requirement presents some challenges since the method is not immediately obvious. The core requirement has been drafted in terms that are generic for all channel conditions, and specify the allowed discontinuity in terms of how large and how often it may occur.

Testing for the rate of occurrence of phase changes

The first thought would then be to choose the most demanding channel conditions that is most likely to trigger the output power changes that are the most likely cause of phase discontinuity. However, it would be difficult to carry out such a test since using today’s measurement technology, the analysis of EVM and phase discontinuity is not possible at the rates employed using power control. This would force any test into being a data capture followed by offline analysis to determine the rate of phase errors above 30 degrees. Repeating this process over sufficient samples to ensure a representative sample of the fading profile would take some time. And then in addition it would be necessary to repeat the process at a multitude of different level ranges to ensure the entire output range was properly tested.

Testing for phase changes using defined power levels

An alternative way to look at the testing issue is to take a similar approach as currently used for the equivalent requirement in CDMA2000. This is based on a measure of phase discontinuity not under faded conditions but under precise power control using known steps. The idea is to step the UE through a range of powers and check at each transition that the phase is acceptable. In addition it is necessary to check for hysteresis such that if a step larger than the single slot allowance is discovered, the power direction is reversed for several steps to ensure no further large transients occur due to a re-triggering of the same switch point.

For practical purposes, the hysteresis check means that it is not possible to predict in advance the exact sequence of points to be tested, and in addition, it is necessary to know the phase result before moving on to the next point. So for the same reasons given earlier, the pace of such a test has to be limited by the speed of the test equipment. There is already a mechanism provided to pace the rate of change, which is to use power control algorithm 2 with its “no change” option as already done in several other conformance tests. This would allow the test system to control the UE in 5 slot wide steps and measure for phase error at the defined boundaries in the frame structure. Upon discovering a phase error larger than 30 degrees, the direction could be reversed to check for the necessary hysteresis, which should be no more than 3 steps in the other direction given the 5-slot requirement for repetition of large phase steps up to 60 degrees.

It is important to note now that what was originally expressed in the core requirement as a rate of occurrence has now been slowed down for practical reasons and the time element has been transformed into the equivalent power range over which the UE could have travelled assuming the maximum 1500 Hz power control rate. So the 300 Hz and 1500 Hz requirements are interpreted as 1 step and 5 steps, and carried out in pairs of two steps, each being 5 slots in length due to the way power control algorithm 2 works.

The advantage of testing this way is that it should be much faster and more repeatable than attempting to count phase error rates using a faded channel. The only implication is that the mechanisms in the UE that trigger phase errors i.e. output power changes, would need to be independent of the use of power control algorithm 1 or 2. There is no obvious reason why there should be any difference and unless there is a reason not to make this assumption, this will be the working method used by T1/RF to develop a test.

It should be noted also that the method proposed of tightly controlling the UE during the test with algorithm 2 would lend itself very well to a UE manufacturing test where the objective might be to analyze a particular known area of the output power range for any problems rather than search the entire range as would be necessary for conformance test.

A discussion document describing in more detail the proposed method was considered at T1 meeting #19 12 – 16 May 2003 in T1-030338. It is presented for information to this meeting as R4-030523.

Question for RAN WG4

RAN WG4 is asked to confirm if the assumption about the causes of phase discontinuity can be assumed to be independent of the use of power control algorithm 1 or algorithm 2.
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