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1. Introduction

This document is a revision to R4-154977 provisional further analysis of two-stage vs. MPAC results. 
2. Results analysis for all orientations
Results for both radiated two-stage (RTS) and multi-probe anechoic (MPAC) ar avaiable for four devices being the Motorola 1080, 1096, Samsung S4 and Amasung S6.
The summary from the comparison for the average across all 8 orientations with no shift applied to the absolute data was as follows:
Table 1. RTS vs MPAC results comparison

	Phone
	UMi
	UMa

	
	70%
	90%
	95%
	70%
	90%
	95%

	1096
	0.16
	0.05
	0.03
	0.05
	-0.21
	1.34*

	1080
	0.50
	0.47
	0.44
	0.72
	0.58
	0.33

	S4
	0.20
	0.25
	0.33
	-0.43
	1.23*
	1.20*

	S6
	0.10
	0.22
	0.23
	-0.63
	-0.70
	-0.72




* Average excludes one point with no data
The alignment between MPAC and RTS in Table 1 which was achieved without any shifting of the absolute data is proof that for these four devices, and for the average of the 8 orientations, the radiated two-stage method and the multi-probe method are aligned for 70% outage to within 0.5 dB for UMi and 0.72 dB for UMa.
The following spreadsheet provides the underlying figures.
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3. Results analysis for specific orientations
Further insight can be gained as th the perofrmance of the two methds by analyzing the results at a level more detailed than that required for the harmonization campaign.
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Figure 1. S4 UMa and S4 UMi for Portrait 0
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Figure 2. S4 Portrait 0 correaltion for UMa and UMi
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Figure 2. S4 UMa and S4 UMi for Landscape 0
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Figure 4. S4 Landscape 0 correaltion for UMa and UMi

What can be ovserved from Figure 1 is that for the S4 in Portrait 0, the RTS and MPAC resutls are highly aligned. For UMa the average difference is 0 dB and across azimuth to less than 0.5 dB per point.. For UMi the average is -0.56 dB and the results in the azimuth domain are within 1 dB. This level of alignement with no shifitng of any data is remarkable can only have come about because both systems are correctly calbirated and generating the channel model accurately. The signal correlation plots in Figure 2 sow the transmit correlation (2,1) and the recevier correlation (3,1). The exact relatinship between tehse parameters and performance is compelx but there are trends in the data that indicate which parameter is dominant. Further analysis of oteh rfacts such as conditino nubmer and gain imbalance are planned.

The overall alignment between RTS and MPAC for the S4 is very good at 0.2 dB for UMi and  and -0.43 dB for UMa but at Landscape 0 the differneces are -4.51 dB and -1.05 dB respectively. Looking further at Figure 3 the perfoamnce across azimuth can be seen. Since the only difference between thee two cases is the change to teh channle model, no issues realted to antenna pattern are imapcted. It is of significant concern that teh difference beween RTS and MPAC is very much larger fo rthis particualr orientatino. Some insight into why this may be teh case can be seen in Figure 4. Note that the transmit side correlation is very high around 0.985 and this may explain why the UMa performance is much worse. For the UMi case teh correlatin is a lto lower and the differences smaller.
Further work is needed to explain why there are differences between the methods under some conditions.
4. Conclusions
This paper provides provisional analysis for the available RTS and MPAC results. Harmonization between RTS and MPAC over all orientations for four devices has been shown with alignment for 70% outage of 0.5 dB for UMi and 0.72 dB for UMa.

Analysis of specific orientations has shown remarkable alignment between methods even across the azimuth domain; however there are a few other orientations where there are much larger differences of around 4.5 dB. Further work is needed to explain these differences.
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MOTO 1096

		设备型号		IMEA								UMi						Uma										Difference												UMA-UMi

												0.70		0.90		0.95		0.70		0.90		0.95		0.70		0.90		0.95		0.70		0.90		0.95

		MOTO 1096		990005080114029		LTE B13		P +45		2-stage		-97.82		-96.37		-95.59		-93.31		-91.84		-90.99

										MP		-97.80		-96.43		-95.89		-93.10		-91.61		-90.78		0.02		-0.06		-0.30		0.21		0.23		0.21				0.19		0.29		0.51

								L +45		2-stage		-98.33		-96.93		-96.26		-93.80		-92.53		-91.78

										MP		-98.00		-96.73		-96.07		-93.22		-91.93		-91.20		0.33		0.20		0.19		0.58		0.60		0.58				0.25		0.40		0.40

								P -45		2-stage		-97.45		-95.99		-95.38		-92.93		-91.44		-90.60

										MP		-97.20		-95.90		-95.27		-92.84		-91.42		-90.64		0.25		0.09		0.11		0.09		0.02		-0.04				-0.16		-0.07		-0.15

								L -45		2-stage		-96.79		-95.35		-94.73		-94.60		-93.24		-92.63

										MP		-97.80		-96.53		-95.85		-93.14		-91.65		-90.89		-1.01		-1.18		-1.12		1.46		1.59		1.74				2.47		2.77		2.87

								P		2-stage		-97.34		-95.48		-94.65		-89.23		-85.93		ERROR:#VALUE!

										MP		-96.21		-94.93		-94.30		-92.13		-89.83		-91.87		1.13		0.55		0.35		-2.90		-3.90		ERROR:#VALUE!				-4.02		-4.45		ERROR:#VALUE!

								L		2-stage		-99.22		-97.76		-97.04		-94.51		-92.99		-92.33

										MP		-98.35		-97.01		-96.36		-94.05		-92.59		-91.88		0.87		0.75		0.68		0.46		0.40		0.45				-0.41		-0.34		-0.23

								Up		2-stage		-96.36		-95.10		-94.59		-91.86		-90.56		-89.99

										MP		-96.50		-95.11		-94.41		-90.89		-89.55		-88.89		-0.14		-0.01		0.18		0.97		1.01		1.10				1.10		1.02		0.92

								Down		2-stage		-96.72		-95.48		-94.90		-92.27		-90.92		-90.44

										MP		-96.51		-95.15		-94.50		-90.92		-89.57		-88.87		0.21		0.33		0.40		1.35		1.35		1.57				1.15		1.02		1.17



		Inverse Average																						0.16		0.05		0.03		0.05		-0.21		1.34

		dB average																						0.21		0.08		0.06		0.28		0.16		0.80







MOTO 1080

		设备型号		IMEA								UMi						Uma										Difference												UMA-UMi

												70%		90%		95%		70%		90%		95%

		MOTO 1080		990002025601939		LTE B13		P +45		2-stage		-95.95

Author: 去衰减：
-97.795125109238		-94.52

Author: 去衰减：
-96.318797295565		-93.76

Author: 去衰减：
-95.5122106341122		-91.34

Author: 去衰减：
-90.6241687925717		-89.63

Author: 去衰减：
-88.9108249393146
		-88.67

Author: 去衰减：
-87.9719634210252

										MP		-95.82		-94.44		-93.75		-90.40		-88.64		-87.69		0.13		0.08		0.01		0.94		0.99		0.98				0.80		0.91		0.97

								L +45		2-stage		-96.37		-94.77		-94.17		-92.04		-90.57		-90.04

										MP		-96.37		-94.99		-94.28		-91.32		-89.81		-89.1		0.00		-0.22		-0.11		0.72		0.76		0.94				0.72		0.98		1.05

								P -45		2-stage		-96.57		-95.17		-94.44		-92.03		-90.42		-89.53

										MP		-95.65		-94.25		-93.59		-90.46		-88.77		-87.87		0.92		0.92		0.85		1.57		1.65		1.66				0.65		0.73		0.81

								L -45		2-stage		-95.48		-94.17		-93.41		-91.00		-89.67		-88.96

										MP		-95.43		-94.08		-93.43		-90.28		-88.85		-88.13		0.05		0.09		-0.02		0.72		0.82		0.83				0.67		0.73		0.85

								P		2-stage		-97.95		-96.11		-95.32		-90.06		-87.10		-84.86

										MP		-97.4		-95.83		-95.11		-91.86		-89.72		-88.53		0.55		0.28		0.21		-1.80		-2.62		-3.67				-2.35		-2.90		-3.87

								L		2-stage		-97.41		-95.73		-95.05		-93.24		-91.68		-90.99

										MP		-97		-95.25		-94.81		-92.89		-91.37		-90.64		0.41		0.48		0.24		0.35		0.31		0.35				-0.06		-0.17		0.11

								Up		2-stage		-93.70		-92.40		-91.84		-89.08		-87.71		-87.17

										MP		-92.76		-91.38		-90.71		-86.76		-85.27		-84.53		0.94		1.02		1.13		2.32		2.44		2.64				1.38		1.42		1.51

								Down		2-stage		-93.92		-92.72		-92.15		-89.49		-88.23		-87.53

										MP		-92.75		-91.35		-90.65		-86.95		-85.41		-84.62		1.17		1.37		1.50		2.54		2.82		2.91				1.36		1.45		1.41



		Inverse Average																						0.50		0.47		0.44		0.72		0.58		0.33

		dB average																						0.52		0.50		0.48		0.92		0.90		0.83









SAMSUNG S4

				IMEA								UMi						Uma										Difference												UMA-UMi

												70%		90%		95%		70%		90%		95%		70%		90%		95%		70%		90%		95%

		SAMSUNG S4		356420050175793		LTE B7		P +45		2-stage		-94.33		-93.02		-92.28		-89.42		-88.03		-87.18

										MP		-93.13		-91.62		-90.85		-88.02		-86.56		-85.77		1.20		1.40		1.43		1.40		1.47		1.41				0.20		0.07		-0.02

								L +45		2-stage		-94.96		-93.56		-92.93		-89.23		-87.45		-86.41

										MP		-94.69		-93.26		-92.57		-89.31		-87.82		-87.04		0.27		0.30		0.36		-0.08		-0.37		-0.63				-0.35		-0.67		-0.98

								P -45		2-stage		-93.96		-92.49		-91.86		-88.55		-86.96		-86.26

										MP		-93.18		-91.68		-90.98		-87.87		-86.26		-85.43		0.78		0.81		0.88		0.68		0.70		0.83				-0.09		-0.11		-0.05

								L -45		2-stage		-95.24		-93.74		-93.17		-89.96		-88.63		-87.82

										MP		-95.19		-93.75		-93.05		-89.49		-88.02		-87.21		0.05		-0.01		0.12		0.47		0.61		0.61				0.42		0.62		0.49

								P		2-stage		-92.19		-90.56		-89.76		-87.13		-85.23		-84.13

										MP		-92.75		-91.12		-90.35		-87.13		-85.36		-84.42		-0.56		-0.56		-0.59		0.00		-0.13		-0.29				0.56		0.43		0.30

								L		2-stage		-95.08		-93.68		-93.15		-85.22		ERROR:#VALUE!		ERROR:#VALUE!

										MP		-96.13		-94.66		-94.01		-89.73		-87.41		-86.22		-1.05		-0.98		-0.86		-4.51		ERROR:#VALUE!		ERROR:#VALUE!				-3.46		ERROR:#VALUE!		ERROR:#VALUE!

								Up		2-stage		-93.18		-91.84		-91.36		-88.48		-87.21		-86.72

										MP		-92.43		-90.98		-90.22		-87.29		-85.91		-85.21		0.75		0.86		1.14		1.19		1.30		1.51				0.44		0.44		0.37

								Down		2-stage		-93.49		-92.05		-91.35		-88.78		-87.50		-86.83

										MP		-92.85		-91.37		-90.63		-87.58		-86.14		-85.42		0.64		0.68		0.72		1.20		1.36		1.41				0.56		0.68		0.69



		Inverse Average																						0.20		0.25		0.33		-0.43		1.23		1.20

		dB average																						0.26		0.31		0.40		0.05		0.70		0.69







SAMSUNG S6

				IMEA								UMi						Uma										Difference												UMA-UMi

												70%		90%		95%		70%		90%		95%		70%		90%		95%		70%		90%		95%

		SAMSUNG S6				LTE B7		P +45		2-stage		-95.96		-94.50		-93.70		-90.60		-89.22		-88.64

										MP		-96.04		-94.17		-93.59		-93.53		-92.02		-91.33		-0.08		0.33		0.11		-2.94		-2.80		-2.69				-2.86		-3.13		-2.80

								L +45		2-stage		-95.98		-94.28		-93.42		-90.22		-88.72		-87.87

										MP		-96.00		-94.33		-93.43		-90.60		-89.09		-88.33		-0.02		-0.06		-0.00		-0.38		-0.36		-0.46				-0.36		-0.31		-0.46

								P -45		2-stage		-95.59		-94.20		-93.44		-90.32		-88.99		-88.43

										MP		-94.93		-93.47		-92.67		-89.53		-88.15		-87.47		0.66		0.73		0.77		0.79		0.83		0.96				0.13		0.10		0.18

								L -45		2-stage		-95.53		-93.75		-92.88		-89.59		-87.90		-87.09

										MP		-95.35		-93.60		-92.67		-89.88		-88.43		-87.69		0.18		0.15		0.21		-0.29		-0.52		-0.59				-0.47		-0.67		-0.80

								P		2-stage		-95.35		-93.81		-93.02		-89.34		-87.57		-86.63

										MP		-96.13		-94.58		-93.88		-90.98		-89.53		-88.77		-0.78		-0.77		-0.85		-1.64		-1.96		-2.14				-0.86		-1.19		-1.28

								L		2-stage		-96.08		-94.42		-93.79		-89.05		-87.17		-86.06

										MP		-95.63		-94.03		-93.29		-89.80		-88.19		-87.33		0.45		0.39		0.51		-0.76		-1.02		-1.27				-1.21		-1.41		-1.78

								Up		2-stage		-93.64		-92.17		-91.53		-88.67		-87.37		-86.74

										MP		-93.48		-91.68		-90.89		-87.92		-86.42		-85.71		0.16		0.48		0.64		0.75		0.95		1.03				0.59		0.46		0.39

								Down		2-stage		-93.72		-92.19		-91.40		-88.84		-87.32		-86.81

										MP		-93.31		-91.49		-90.70		-87.92		-86.38		-85.64		0.41		0.70		0.70		0.92		0.94		1.17				0.51		0.24		0.47

		Inverse Average																						0.10		0.22		0.23		-0.63		-0.70		-0.72

		dB average																						0.12		0.24		0.26		-0.44		-0.49		-0.50








