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1
Introduction
In RAN4#100-e meeting, the lab alignment activity is started, it means the DUT measurement results will be provided to RAN4 based on agreed test procedures defined in TR 38.827 or TR 38.151 soon. However, some DUTs would exhibit non-linear TP behaviour and achieve target throughput at multiple RF power levels, the test procedure in the spec does not provide clear guidance for this condition.
In this paper, we provide proposals on how to handle non-linear TP behaviour.

2
Discussion

During LTE MIMO OTA harmonization testing activity, a non-linear throughput behaviour was identified, from [1]. 
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Figure in [1], non-linear TP behaviour of MIMO OTA 
Based on the measurement results, the following agreements had been reached [2].
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And then, the measurement procedure was updated in TR 37.977 [3].
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By now, for NR MIMO OTA, it is not clear how to handle the UE with non-linear throughput performance, it would be good to provide clear guidance for measurement and results collection. 
Proposal 1: update the NR MIMO OTA measurement procedure, state clearly how to handle the non-linear TP behaviour and how to choose the sensitivity level from achieve target throughput at multiple RF power levels.

For saving testing time, as long as the 70%TP is reached, the measurement at this orientation can be stopped. However, for non-linear TP behaviour, the throughout can go back to a very high level, and then the final “real” 70%TP sensitivity is much lower. For this condition, the TP cut-off point should be lower, to find the lowest power level at target throughput. 

Observation 1: For normal MIMO OTA testing, the sensitivity level searching can be stopped as long as 70%TP point is reached. But for non-linear TP cases, setting a lower cut-off TP is better to find the lower sensitivity level at target throughput.
Proposal 2: For normal MIMO OTA testing, the sensitivity level searching can be stopped when 70% point is got, e.g cut-off point at 65%TP. But for non-linear case, lower cut-off power is allowed to find the lowest sensitivity level at target throughput.
3 Conclusion

In this paper, we share our views on how to handle non-linear TP behaviour. 
Proposal 1: update the NR MIMO OTA measurement procedure, state clearly how to handle the non-linear TP behaviour and how to choose the sensitivity level from achieve target throughput at multiple RF power levels.

Observation 1: For normal MIMO OTA testing, the sensitivity level searching can be stopped as long as 70%TP point is reached. But for non-linear TP cases, setting a lower cut-off TP is better to find the lower sensitivity level at target throughput.

Proposal 2: For normal MIMO OTA testing, the sensitivity level searching can be stopped when 70% point is got, e.g cut-off point at 65%TP. But for non-linear case, lower cut-off power is allowed to find the lowest sensitivity level at target throughput.
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Measurement Procedure for P_MODE


For devices that do not reach target TP, the highest RS EPRE at which TP is measured shall be -80 dBm/15 kHz


the starting RS EPRE level of the P_MODE search does not need to be specified


For devices that exhibit non-linear TP behaviour [R4-1704657] and that achieve target throughput at multiple RS EPREs, P_MODE is chosen to be lowest measured DL power level which crosses the target throughput level


As soon as the measured TP drops below [65%] max theoretical TP, the P_MODE search shall be concluded








12.1.6.2	Test procedure


The following steps shall be followed in order to evaluate MIMO OTA performance of the DUT:


1. Measure MIMO OTA throughput from one measurement point. MIMO OTA throughput is the minimum downlink power (or SIR) resulting in a throughput value of 70% and 95% of the maximum theoretical throughput.  The downlink power (or SIR) step size shall be no more than 0.5 dB when RF power level is near the LTE MIMO sensitivity level. Measurement duration shall be sufficient to achieve statistical significance that is TBD.


NOTE 1:	The initial RS EPRE can be set to the user's freely selectable level. �Recommended initial RS EPRE is found in Tables 7.1-1 and 7.1-2. For the SIR control tests, ensure that the default signal level is set such that the target SIR values can be achieved when utilizing the SIR validation procedure defined in clause 5.1.2.1.


NOTE 2:	The throughput value target DL power level (or SIR) can be changed using user's freely selectable algorithm.


NOTE 3:	Assuming that the default signal level meets the criteria in NOTE 1, the interference level will be adjusted to achieve the target SIR.


NOTE 4:	For devices that do not reach target TP, the highest RS EPRE at which TP is measured shall be -80 dBm/15 kHz. The starting RS EPRE level of the LTE MIMO sensitivity level search does not need to be specified (NOTE 1)


NOTE 5:	For devices that exhibit non-linear TP behaviour and that achieve target throughput at multiple RF power levels, LTE MIMO sensitivity level is chosen to be lowest measured DL power level which crosses the target throughput level


2. Rotate the UE around vertical axis of the test system by 30 degrees and repeat from step 1 until one complete rotation has been measured i.e. 12 different UE azimuth rotations.


3. Repeat the test from step 1 for each specified device orientation. A list of orientations is given in Annex E.


4. The postprocessing method to calculate the average MIMO Throughput is defined in 5.2.1.











