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1 Abstract
This TP covers the topic of averaging curves of throughput vs. DL power or SIR, as discussed in the previous RAN4 meeting. It proposes the text to be included in the TR describing the formulas to be applied.
2 Introduction

In an earlier document [1] the formulas for averaging throughput curves over power were presented and endorsed during the RAN4#68 meeting. In this TP we propose the text to be included as Section 5.2 to the TR 37.977 [2].
3 References

[1] R4-133304; Rohde & Schwarz; More Discussion on the Averaging of Throughput Curves; Barcelona; 2013-08-19

[2] TR 37.977 v1.1.0; Verification of radiated multi-antenna reception performance of User Equipment (UE); Riga; 2013-10-07

4 Text Proposal


--- Text Proposal starts ---

5
Performance Metrics

<Editor: list down the essential parameters to be measured, metrics of measuring OTA performance>

5.1
Figure of Merits

Absolute throughput performance will be used in order to be able to compare the different proposed methodologies in their ability to distinguish good and bad MIMO devices.
The performance metric applies to both HSPA and LTE system. 

Other figure of merits and their applicability on the assessment of MIMO performance is for further study.

5.1.1
Definition of MIMO Throughput

 MIMO Throughput is defined here as the time-averaged number of correctly received transport blocks in a communication system running an application, where a Transport Block is defined in the reference measurement channel. From OTA perspective, this is also called MIMO OTA throughput. 

The MIMO OTA throughput is measured at the top of physical layer of HSPA and LTE system. Therefore, this is also measured at the same point as in the conductive measurement setup: under the use of FRC, the SS transmit fixed-size payload bits to the DUT. The DUT signals back either ACK or NACK to the SS. The SS then records the following:


Number of ACKs,


Number of NACKs, and


Number of DTX TTIs

Hence the MIMO (OTA) throughput can be calculated as
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where Transmitted TBS is the Transport Block Size transmitted by the SS, which is fixed for a FRC during the measurement period. MeasurementTime is the total composed of successful TTIs (ACK), unsuccessful TTIs (NACK) and DTX-TTIs.

The time-averaging is to be taken over a time period sufficiently long to average out the variations due to the fading channel. Therefore, this is also called the average MIMO OTA throughput. The throughput should be measured at a time when eventual start-up transients in the system have evanesced.

5.1.2
Definition of SIR

5.2
Averaging of Throughput curves

<Editor: finally one of the two averaging principles has to be selected.>

In all methodologies it is required to average results taken under different conditions. For example, in the multi-probe method or the two-stage method, the UE needs to be rotated into 12 positions, and the orientation of the UE needs to be changed. In the decomposition method, results from several constellations need to be averaged. For the reverb methods, results for different positions of the stirrers and positioner need to be averaged.

There are different possibilities how to average the curves where throughput (TP) was recorded as function of downlink (DL) power (expressed in RS EPRE) or of signal-to-interference (SIR) level. In order to provide the optimum information, averages shall be calculated by the following formulas, and results presented using each formula.

5.2.1
Average of power levels
The averaging of DL power (or SIR) is the first possibility. The power levels are summed similar to the formula used for TIS evaluation, i.e. using the inverse of power. The formula to use is:
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For every selected TP value y a corresponding power level Pn(y) can be found, and summed over all N conditions. The subscript “inv” is used to indicate that the inverse sum of power values is taken.

The power levels have to be converted to linear values in mW before the summation takes place, and the average then can be reconverted to dBm / 15 kHz for RS EPRE or dB for SIR. 

Since the recording of the TP curves is done with fixed steps in power, only few TP values are available. In order to calculate the correct average, the TP curves have to be interpolated, and a fixed set of y values for TP can be used for generating the curve of Pavg(y).
In the case that a curve was not recorded down to 0 % TP, it shall be extrapolated from the point taken with lowest TP to TP = 0 using the same power level.

If a curve did not reach nominal TP, it shall be extrapolated it in a way that it would reach nominal TP at the lowest power level where it was reaching its individual maximum TP value.

The average TP curve shall only be calculated up to a TP value which equals to the average of all individual maximum TP values.
5.2.2
Average of throughput levels
The second possibility averages the throughput levels at the same downlink power values or SIR levels according to:
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where the sum is taken over n different conditions under which TP curves were taken.

If the data point with the lowest TP is having TP > 0, the curve shall be extrapolated down to TP = 0 using a linear extrapolation from the last two data points.

--- Text Proposal ends ---
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