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1. Introduction

RAN4 has received the R4-093089 (R5-093468) “LS on relative power tolerance and exceptions.”  In [1] and [2], RAN5 has provided the test methodology and generic test patterns for the relative power tolerance test case.  The test consists of toggling the output power up and down between two values where the lower value is anchored to 0 dBm and the upper value is defined for each particular test subcase.  

RAN4 would like to thank RAN5 for providing information regarding the planned test patterns. After considering the implications, RAN4 found that the test pattern described in R4-093089 [R5-093468] may not be suitable when taking into consideration RF power amplifier mode changes and their associated exceptions in the test requirement.  It is understood by RAN4 that an allowed UE implementation may have discrete RF power amplifier mode changes across its range of operation.  When the requested power change crosses a switch point and causes such a mode change, it is possible that the power step accuracy may be reduced and an exception at this power level may be required.  The power level at which the mode change occurs is implementation dependent and is not specified by RAN4; moreover, the number of exceptions allowable has been specified to be 2 exceptions.

The proposed test pattern of toggling between two power levels while anchoring the lower power level to a particular power level, say -10 dBm, is problematic from the RF requirement perspective because the UE power amplifier may have a mode change between these two power levels.  In such a case, each time the power toggles, an exception may be generated.  Furthermore, since all tests are anchored to the same lower value, many tests may require exceptions.  Since RAN4 does not wish to specify the power level at which the power amplifier mode change occurs, the only recourse in using this pattern would be to allow exceptions for every subcase, rendering the test of limited value.

2. Proposed Test Pattern
RAN4 would like to recommend an alternate test pattern.  A pattern which monotonically increases over the required dynamic range as well as a pattern which monotonically decreases over the required dynamic range would be more suitable for a test on relative power tolerance.  Such a pattern will allow a small number of exceptions to be specified without regard to the power level at which those exceptions are triggered.  A representative example of such a pattern is shown below in Figure 1 and can also be found in [3].  It can be seen that the power level is swept from minimum power to maximum power using a combination of small steps and larger steps.  The small steps (±1dB) are accomplished by TPC commands and the larger steps are accomplished by RB allocation changes.  In this manner, large step sizes can be tested, but since the entire dynamic range can not be precisely achieved using only large step sizes, the TPC step sizes allow the entire dynamic range to be swept.  Sweeping the entire dynamic range is important since the location of the exceptions is not specified.  Furthermore, by looking at the picture it is obvious that exceptions can happen anywhere along the increasing and decreasing pattern and may occur during the larger step size. This is acceptable from requirement point of view, but if RAN5 sees it to be important to check that larger step size do not exceptions every time they are used, the pattern can be repeated several times with changing the power level where the larger power step is happening.
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Figure 1.  Relative power test pattern
2. Number of Exceptions

A pattern such as the one proposed above by RAN4 allows a finite number of exceptions to be specified without regard to the particular power level at which they are defined.  It is important to note that the exceptions allowed for an increasing sweep in power are not necessarily the same as those exceptions allowed for a decreasing sweep in power, although the maximum number of exceptions is the same.  The number of exceptions has been agreed by RAN4 to be 2 in each direction of the test pattern ([4] and [5]).

3. Actions: 

RAN4 kindly requests RAN5 to reconsider their proposed test pattern and to consider one as suggested above.
RAN4 notes that the number of exceptions has been agreed to be 2.
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