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1. Summary
In a recent 3GPP meeting, some discussion was raised on the effect of choosing 400 or higher number of subframes for MIMO OTA testing when measuring with a Reverberation Chamber or a Reverberation Chamber in combination to a Channel Emulator. 3GPP TR37.977 sets the total number of subframes to be 20.000. In this contribution, the effect of selecting different numbers of subframes on final stepwise-measured throughput curves with a Reverberation Chamber + Channel Emulator (RC+CE) using both continuous and stepwise stirring is presented. Measured results in stepwise for two different channel models (IS-UMi and IS-UMa) and frequency bands (Band 2 and Band 5) show that even for the more demanding channel model, setting a number of 20.000 Total Number of Subframes (TNS) per power step is correct for accurate and repeatable LTE MIMO OTA evaluation with a Reverberation Chamber + Channel Emulator, and that increasing the number of subframes per test, and consequently the total number of subframes per power step, does not provide any additional benefit. In contrast, for stepwise stirring even a lower number for the Total Number of Subframes (TNS), like 5.000, could also be selected without a significant effect on final measured results (within 0.5 dB).  Results also show that in the worst case (IS-UMa), selecting continuous stirring with TNS=50000 instead of an equivalent stepwise stirring mode with TNS=40000 may increase the uncertainty by 0.1 dB.
In a previous contribution to CTIA [1], results showed that for TM2 and in the worst case (IS-UMa), selecting continuous stirring with TNS=50000 instead of an equivalent stepwise stirring mode with TNS=40000 may increase the uncertainty by 0.05 dB.

This contribution has been made in co-operation with EMITE, a manufacturer of MIMO OTA test equipment.
2. Introduction
The measurements were performed in an EMITE E500 mode-stirred source-stirred MIMO Analyzer Reverberation Chamber. The employed test setup is defined in Table 1 below.

Table 1. Measurement Setup
	Test settings
	Reverberation chamber settings

	Lab
	EMITE

	Methodology
	Reverberation chamber + channel emulator

	eNodeB antenna configuration
	Sec 7.2 in 37.977

	eNodeB PHY configuration
	Sec 7.1 in 37.977

	Bands
	2, 5

	DL channels
	2525 / 900

	Channel emulator
	Anite Telecoms PropSim FS8

	Channel emulator version
	Version 3.2.1

	Channel models
	IS UMa / IS UMi


The EMITE E500 MIMO Analyzer Reverberation Chamber was used to perform the average isotropic testing. The Test Platform consists of a compact reverberation chamber (2.70 x 2.00 x 1.55 m) with eight source antennas (source-stirring), three metallic mode-stirrers (mode-stirring) and a turntable (platform-stirring), with ~690 MHz lowest frequency of operation, connected to an Anritsu MT8820C as the eNodeB communication tester and to an Anite Telecoms PropSim FS8 channel emulator, as depicted in figure 1 below. For stepwise stirring, the platform, the stirring source antennas and the mode-stirrer metallic plates are switched/moved in a stepwise manner while the channel emulator is continuously emulating new CIRs. For continuous stirring, the platform, the stirring source antennas and the mode-stirrer plates are moved/switched in a continuous manner while the channel emulator is continuously emulating new CIRs. The total number of subframes per test was changed in this study. At least two repetitions of each test were recorded for repeatability evaluation. The EMITE Graphic User Interface (GUI) was set to decrease downlink power at 1 dB steps from 100% down to 0% maximum data throughput. Throughput was averaged using the downlink power inverse method, and MIMO Throughput Sensitivity (MTS) at 70% was recorded for comparison purposes.
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Figure 1. EMITE E500 reverberation chamber test system schematic diagram.
3. Measured results

Measured results are illustrated in Tables 2 and 3. Table 2 illustrates the final MTS_70 values for IS UMI TM3 in Band 5. Table 3 depicts the final MTS_70 values for IS UMA TM3 in Band 2. The effect of selecting different Number of Subframes (NS) per test sample, and therefore different Total Number of Subframes (TNS) per power step is analyzed can be observed from these tables.

Table 2. Analysis for Band 5 UMI TM3.
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Stepwise 78 4992 -101.29 -101.39 0.10

Stepwise 313 20032 -101.40 -101.29 0.11

Stepwise 625 40000 -101.56 -101.52 0.04

Continuous 626 5008 -101.25 -101.80 0.55

Continuous 2500 20000 -101.87 -101.62 0.25

Continuous 6250 50000 -101.44 -101.23 0.21
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Table3. Analysis for Band 2 UMA TM3.
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Stepwise 78 4992 -99.32 -100.19 0.87

Stepwise 313 20032 -99.39 -100.05 0.66

Stepwise 625 40000 -99.40 -99.53 0.13

Continuous 626 5008 -99.81 -100.69 0.88

Continuous 2500 20000 -100.02 -100.44 0.42

Continuous 6250 50000 -100.27 -100.02 0.25

Band 2 UMA 64QAM
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4. Conclusion
Test results for TM3 IS UMI and IS UMA have confirmed that the selection of 20000 total number of subframes per power step currently set in 3GPP TR37.977 is adequate for MIMO OTA testing using either stepwise or continuous stirring in an RC+CE test system. Results also show that in the worst case (IS-UMa), selecting continuous stirring with TNS=50000 instead of an equivalent stepwise stirring mode with TNS=40000 may increase the uncertainty by 0.1 dB.
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