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1 Introduction
During the most recent 3GPP MIMO OTA harmonization test campaign, RTS test results using the application-based ATF reporting method for FDD test bands vs. MPAC were given in [1]. Based on the MIMO OTA harmonization results analysis in [2] and [3], RAN4 concluded that harmonization between MPAC and RTS for all FDD bands using the application-based ATF can be confirmed [4]. 
Of specific note from [4]:
d.
There are two methods defined for ATF access, L3 signalling or a vendor-supplied device app. The devices used for harmonization were all modified to install the special ATF application. Harmonization has been confirmed using devices with the special ATF application. Harmonization for unmodified devices using the L3 access has not been confirmed.

e.
RTS is harmonized for FDD bands. TDD harmonization has not been evaluated.

This paper augments the harmonization results in [1] with new data from two devices which expands the applicability of the original harmonization decision by addressing points d and e above. Specifically, the equivalence of MPAC with RTS using the L3 ATF reporting mechanism defined in [5] is shown and equivalence using TDD is shown. The tests were all performed in CATR’s certification lab, the same one that was used for the harmonization campaign in [1].

2 New results
Table 1 shows the SMODE and TRMS results, and the differences between RTS for device A with L3 ATF and MPAC. The PMODE results and throughput curves (showing no evidence of hysteresis) for device A are plotted in Figures 1 through 3. 
Table 1. Comparison for device A of RTS using L3 ATF vs. MPAC for UMi in TDD band 41
	Orientation
	Method
	Threshold

	
	
	70 %
	90 %
	95 %

	P +45
	RTS
	-99.5
	-98
	-97.23

	
	MPAC
	-98.66
	-97.16
	-96.41

	
	Difference
	0.84
	0.84
	0.82

	L +45
	RTS
	-97.13
	-95.65
	-94.92

	
	MPAC
	-97.69
	-96.23
	-95.54

	
	Difference
	-0.56
	-0.58
	-0.62

	P +90
	RTS
	-96.47
	-94.92
	-94.1

	
	MPAC
	-96.51
	-94.92
	-94.17

	
	Difference
	-0.04
	0.00
	-0.07

	TRMS
	RTS
	-97.70
	-96.19
	-95.42

	
	MPAC
	-97.62
	-96.10
	-95.37

	
	Difference
	0.08
	0.09
	0.04
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Figure 1. Comparison for device A of P45 PMODE for RTS using L3 ATF vs. MPAC for UMi in TDD band 41
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Figure 2. Comparison for device A of L45 PMODE for RTS using L3 ATF vs. MPAC for UMi in TDD band 41
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Figure 3. Comparison for device A of P90 PMODE for RTS using L3 ATF vs. MPAC for UMi in TDD band 41

Table 2 shows the SMODE and partial TRMS results, and the differences for device B between RTS with L3 ATF and MPAC. Results for the P90 orientation were not yet available when this contribution was finalized. The PMODE results for this device (showing no evidence of hysteresis) are plotted in Figures 4 and 5. 
Table 2. Comparison for device B for RTS using application-based ATF reporting vs. MPAC for UMi in TDD band 41
	Orientation
	Method
	Threshold

	
	
	70 %
	90 %
	95 %

	P +45
	RTS
	-101.8
	-100.28
	-99.45

	
	MPAC
	-101.59
	-100.14
	-99.43

	
	Difference
	0.21
	0.14
	0.02

	L +45
	RTS
	-101.44
	-99.93
	-99.16

	
	MPAC
	-100.71
	-99.26
	-98.49

	
	Difference
	0.73
	0.67
	0.67

	Partial TRMS
	RTS
	-101.62
	-100.11
	-99.31

	
	MPAC
	-101.15
	-99.70
	-98.96

	
	Difference
	0.47
	0.41
	0.34
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Figure 4. Comparison for device B of P45 PMODE for RTS using application-based ATF vs. MPAC for UMi in TDD band 41
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Figure 5. Comparison for device B of L45 SMODE for RTS using application-based ATF vs. MPAC for UMi in TDD band 41

The raw data is provided below.


[image: image6.emf]Raw data.zip


3 Analysis
The TRMS results in Table 1 for device A, being the average of the three SMODE orientations, show a difference between the MPAC and RTS with L3 ATF methods of less than 0.1 dB. The individual SMODE results show a wider spread but are also each within the 1 dB harmonization limit for the TRMS averaged values.
Proposal 1: Based on the data in Table 1 showing difference in TRMS being very much lower than the harmonization limit of 1.5 dB and SMODE differences much lower than the 1 dB used for MPAC lab alignment, the L3 ATF reporting method defined in [5] has been demonstrated and is approved as an alternative reporting method to the already approved application-based ATF reporting method.

Closer analysis of the of the P45 SMODE by azimuth results in Figure 1 show excellent correlation between the methods. Figures 2 and 3 show a wider variation at some azimuth angles where the MPAC results deviate from the expected smooth evolution of the throughput consistent with the DUT antenna metrics. This observation has been being seen during the harmonization campaigns only on certain devices, and although does not significantly impact the TRMS results, further investigation of this effect is warranted.
The throughput curves in all cases show the expected shape with no evidence of hysteresis or failure to reach the target throughput even at 95%.
The TDD TRMS and SMODE results in Table 1 for Device A and the additional two TDD SMODE results and partial TRMS result in Table 2 for device B provide five results for TDD with differences of < 0.84 dB vs MPAC. Given that all five SMODE results and the one full TRMS result fall within the harmonization limits for TRMS and MPAC SMODE alignment limits it is proposed that RTS and MPAC are equivalent for TDD.
Proposal 2: Based on the data in Table 1 and Table 2 it is observed that the difference between RTS and MPAC for all SMODE and TRMS results fall within the harmonization and MPAC lab alignment limits, and so applicability for TDD has been evaluated and found to be successful.
4 Conclusions

Proposal 1: Based on the data in Table 1 showing difference in TRMS being very much lower than the harmonization limit of 1.5 dB and SMODE differences much lower than the 1 dB used for MPAC lab alignment, the L3 ATF reporting method defined in [5] has been demonstrated and is approved as an alternative reporting method to the already approved application-based ATF reporting method.

Proposal 2: Based on the data in Table 1 and Table 2 it is observed that the difference between RTS and MPAC for all SMODE and TRMS results fall within the harmonization and MPAC lab alignment limits, and so applicability for TDD has been evaluated and found to be successful.
A CR implementing proposals 1 and 2 is given in [6]
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