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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As outlined in 37.977, three different harmonization options were selected for closer harmonization analyses, i.e., Options C, D, and G. These options vary in the averaging methods and the channel models considered. For the AC methodologies (RTS, MPAC), a set of three principal UE orientations (Portrait with 45o tilt-P45, Portrait with 90o tilt-P90, and Landscape with 45 o tilt-L45) were chosen to study harmonization with the 3D isotropic RC methodologies (RC, RC+CE). One key goal of the work item was to determine a harmonized MU between combinations of methodologies, h, to determine the outcome of harmonization. During the RAN4 #78 meeting, additional harmonization options were added, e.g., Options H and I. Additionally, a robustness check that considered fewer than 3 UE orientations was performed.
The work on the measurement uncertainty (MU) resulted in typical MU budgets, m, for the respective methodologies considered (RC, RC+CE, RTS, and MPAC) as listed in Table 1.
	Method
	MU [m]

	RC
	1.86

	RC+CE
	2.59

	RTS
	2.08

	MPAC
	2.65


[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Table 1: Typical MU budgets for each methodology
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Residual errors, r, were determined from the harmonization test campaign performed at CATR after applying a fixed offset per band to each methodology. The additional UEs tested at CATR were used to determine the robustness bias term, b, which corresponds to the excess residual error observed. This calculation was performed with the original offsets.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _GoBack]The harmonized MUs, h, for the various harmonization options considered, are shown in Table 2. The values for h were obtained after the offsets were recalculated with the additional UE data. The robustness bias terms are shown in Table 3.

	Option
	Band
	RC&MPAC
	RC+CE/MPAC
	RTS/MPAC

	
	
	
	
	

	C
	Band 13
	4.2
	4.2
	3.1

	
	Band 7
	3.2
	3.4
	3.1

	
	Band 41
	2.9
	3.6
	

	D
	Band 13
	4.5
	4.4
	3.4

	
	Band 7
	3.4
	3.4
	3.1

	
	Band 41
	2.9
	3.6
	

	G (3 orientations)
	Band 13
	7.2
	4.6
	3.7

	
	Band 7
	5.9
	3.5
	3.3

	
	Band 41
	6.1
	4.3
	

	G (2 orientations- P45, L45)
	Band 13
	7.6
	5.0
	3.4

	
	Band 7
	6.0
	4.9
	3.9

	
	Band 41
	6.6
	4.6
	

	G (1 orientation, all 3 combinations)
	Band 13
	8.2
	5.9
	5.0

	
	Band 7
	6.9
	5.7
	5.0

	
	Band 41
	7.7
	5.7
	

	H (3 orientations)
	Band 13
	7.0
	4.6
	3.1

	
	Band 7
	5.9
	3.9
	3.8

	
	Band 41
	6.2
	4.2
	

	I
	Band 13
	4.6
	4.5
	3.6

	
	Band 7
	3.4
	3.0
	3.3

	
	Band 41
	3.5
	4.1
	


Table 2: Results for the harmonized MU, h, with optimized offsets 


	Option
	Band
	RC&MPAC
	RC+CE/MPAC
	RTS/MPAC

	
	
	
	
	

	C
	Band 13
	1.3
	2.7
	0.8

	
	Band 7
	0.0
	0.5
	0.1

	
	Band 41
	0.0
	1.2
	 

	D
	Band 13
	1.0
	2.3
	1.0

	
	Band 7
	0.2
	0.4
	0.2

	
	Band 41
	0.0
	1.1
	 

	G (3 orientations)
	Band 13
	0.8
	2.1
	0.2

	
	Band 7
	0.0
	0.4
	0.1

	
	Band 41
	0.0
	1.2
	 

	G (2 orientations- P45, L45)
	Band 13
	0.0
	3.6
	0.6

	
	Band 7
	0.0
	0.9
	0.0

	
	Band 41
	0.7
	1.1
	 

	G (1 orientation, all 3 combinations)
	Band 13
	0.0
	0.3
	1.1

	
	Band 7
	0.0
	0.2
	0.0

	
	Band 41
	0.0
	0.4
	 

	H (3 orientations)
	Band 13
	1.5
	2.9
	0.0

	
	Band 7
	0.0
	0.1
	0.0

	
	Band 41
	0.3
	1.2
	 

	I
	Band 13
	0.8
	2.2
	1.0

	
	Band 7
	0.0
	0.4
	0.0

	
	Band 41
	0.0
	1.6
	 


Table 3: Robustness bias terms, b, without optimizing offsets after additional UEs were tested
The results for the robustness check, i.e., the difference in residuals between the 95% and 70% TP levels are shown in Table 4. This analysis was performed for devices from the original harmonization campaign only. 
The calculations are provided in the Excel spreadsheet submitted with this document. 


	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Option
	Band
	Robustness Check

	
	
	RC & MPAC
	RC+CE & MPAC
	RTS & MPAC

	C
	13
	0.2
	-0.4
	0.0

	
	7
	1.5
	0.0
	-0.1

	
	41
	1.9
	-0.5
	0.0

	D
	13
	0.5
	-0.4
	0.4

	
	7
	1.6
	0.1
	0.1

	
	41
	2.1
	-0.5
	0.0

	G (3 orientations)
	13
	1.1
	-0.4
	0.2

	
	7
	1.7
	0.1
	-0.1

	
	41
	1.9
	-0.4
	0.0

	G (2 orientations)
	13
	0.4
	-0.3
	0.0

	
	7
	1.8
	-0.3
	0.0

	
	41
	2.5
	-0.2
	0.0

	H (3 orientations)
	13
	0.5
	-0.4
	0.1

	
	7
	1.7
	0.1
	-0.1

	
	41
	1.3
	-0.3
	0.0

	I
	13
	1.2
	-0.1
	0.2

	
	7
	1.6
	-0.1
	-0.1

	
	41
	1.9
	-0.6
	0.0


 Table 4: Difference in residuals, r, between 95% and 70% TP levels (includes the devices from the original harmonization campaign only)
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