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Introduction

Recent email discussions on the RAN WG4 reflector on the subject of transient effects on EVM and PCDE measurements concluded with the following proposal:

"The measurement interval is one timeslot, except when there is a change in power, when the 25 us power control transient periods at the start and end of the timeslot shall be excluded."

There were no further comments on the reflector.

Explanation of the problem

The EVM and PCDE measurements are made relative to a reference signal. A key parameter if this reference is the average power of the signal. It has been assumed until now that the power across the burst is constant, however, during power control, there exists the possibility of transients where the power moves from one level to another. Since there is no precise trajectory required or measured, there will always be a difference between the reference power used for the measurement and the actual power transmitted.

It is clear from the conformance test standards that some test conditions will include the possibility of transients and others will be with no transients. It would be almost impossible for the test equipment to determine if a transient were present so the above definition, if accepted, would require the definition of two different measurement types.

Feasibility of excluding transient periods from EVM and PCDE measurements

For single code and time-aligned multi-code signals, it is physically possible to time-gate the signal and exclude the transient period from the EVM measurement. However, for more complex multi-code signals it would be extremely difficult to time-gate the measured signal on a code by code basis. It would be relatively easy to generate a time-gated reference signal, however, to remove parts of the measured signal on a code by code basis would require de-spreading the measured signal with the loss of analogue information. The reconstructed time-gated measured signal would have been cleaned up and therefore no longer representative of the original.

For PCDE, it would be possible to time-gate single and multi-code signals on a code by code basis.

Rationale for excluding transient periods

Taking into account the above feasibility of time-gated measurements the next question is to ask which method makes most sense. From a DUT point of view, it would seem advantageous to exclude where possible the transient period, as otherwise the measured value will be artificially high. However, from a system perspective, it would be a more accurate prediction of real performance to include the transient period, since there is information in the transient periods that has to be demodulated.

Since the issue of measurement difficulty is not the fault of either the DUT or the measurement equipment, it would seem reasonable to calculate a system uncertainty which would be used to relax the test limit from the core requirement.
Although it would be possible to time-gate all but the multi-code EVM case, it would seem desirable from a system perspective to continue to measure during the transient period, but relax the test limit by the expected error. The advantage of this approach is that since the transient period does contain useful information, if the DUT did have a problem during the transient period other than that allowed for in the relaxation, it would be detected. Also, this approach would allow the continued use of existing commercially available equipment and not delay the development of the system.

Proposals

1. Determine the expected measurement error for EVM and PCDE due to the inability to estimate the reference signal during the transient period

2. Note the allowed uncertainty in the test specifications, and apply it as a relaxation to the core specification in the test cases where it is expected that transients will occur.
