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10.3.5a
Harmonization outcome with device set 3

RAN4 has reviewed harmonization analyses and has drawn the following conclusions regarding the MPAC/RC+CE harmonization outcome:

1.
For the TDD bands tested in the MPAC/RC+CE harmonization, the harmonization cost varies between 0.37 and 0.60 dB.  This harmonization cost is within the lowest harmonization target for all TDD bands considering the statistical significance.  Because only 3 devices were used to determine the offsets, harmonization between MPAC and RC+CE for Bands 38 and 41 should be further investigated. Testing 5 more devices in the chosen TDD bands in Lab3 can help to evaluate the harmonization offsets and the harmonization cost for TDD.

2.
For all FDD bands tested in the MPAC/RC+CE harmonization, the harmonization cost varies between 1.19 and 2.58 dB; some bands exceed their highest harmonization bound and, therefore, harmonization between MPAC and RC+CE cannot be confirmed for all FDD bands based on the results available from the harmonization testing campaign.

3.
The potential to harmonize in FDD has been observed by isolating devices which have contributed to higher residual errors, particularly LNA-active devices, defining the related applicability criteria, and investigating more suitable RC+CE settings and harmonization formulas.

RAN4 has reviewed harmonization analyses and has drawn the following conclusions regarding the MPAC/RTS harmonization outcome:

1.
For the FDD bands tested in the MPAC/RTS harmonization, the harmonization cost varies between 0.5 and 0.92 dB.  This harmonization cost is within the harmonization target for all bands and, therefore, harmonization between MPAC and RTS for Bands 13, 5, 3, and 7 can be confirmed.

2.
Considering the positive outcome of the MPAC/RTS harmonization analysis, the following applicability criteria for the MPAC/RTS harmonization are proposed based on the current understanding of the RTS methodology capabilities:

a.
The harmonized RTS system is a two probe system capable of measuring devices with two Rx antennas. Devices with more Rx antennas are not supported.

b.
The RTS method is only applicable to devices which do not change their antenna pattern in response to the radio environment.

c.
The RTS method requires device support for the antenna test function (ATF) defined in TR 36.978. The ATF access of devices depends on the support of chip vendors.

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.

f.
Harmonization measurements for RTS were performed with correlation based channel models; harmonization and channel model validation limits would need to be confirmed for geometric based channel models.

10.3.5b
Harmonization outcome with device set 4
In view of the applicability statements in subclause 10.3.5a relating to the evaluation of L3 access and TDD, two further devices were evaluated. 

Table 10.3.5b-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


:
Table 10.3.5b-2: Comparison for device B of 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


Table 10.3.5b-3: Comparison for device D of RTS using L3 ATF vs. MPAC for UMi in FDD band 4
	Orientation
	Method
	Threshold

	
	
	70 %
	90 %
	95 %

	P +45
	RTS
	-98.54
	-97
	-96.19

	
	MPAC
	-99.19
	-97.87
	-97.08

	
	Difference
	-0.65
	-0.87
	-0.89

	L +45
	RTS
	-99.27
	-97.74
	-96.98

	
	MPAC
	-98.70
	-97.40
	-96.72

	
	Difference
	0.57
	0.34
	0.26

	P +90
	RTS
	-95.56
	-94.14
	-93.43

	
	MPAC
	-96.58
	-95.28
	-94.49

	
	Difference
	-1.02
	-1.14
	-1.06

	TRMS
	RTS
	-97.79
	-96.29
	-95.53

	
	MPAC
	-98.16
	-96.85
	-96.10

	
	Difference
	-0.37
	-0.56
	-0.56


Based on this additional evaluation of L3 ATF reporting and five TDD SMODE results the applicability statements d and e from subclause 10.3.5a are modified as follows:

d.
There are two methods defined for ATF access, L3 signalling or a vendor-supplied device app. Harmonization has been confirmed using devices with the special ATF application and using the L3 access for both FDD and TDD.

e.
RTS is harmonized for FDD and TDD bands.

10.4
Lab alignment procedures for performance labs
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