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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. 
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. 
During the MIMO OTA ad-hoc meeting (RAN4#77AH-OTA), it was proposed to add another term to the harmonized MU term, i.e, the ADTF accuracy, x, listed in Table 2.



	Method
	ADTF accuracy (REG AVG) [x]
	ADTF accuracy (INV AVG) [x] 

	RC
	1.3
	1.2

	RC+CE
	1.6
	1.6

	RTS
	0.6
	0.6

	MPAC
	0.9
	0.9


[bookmark: OLE_LINK17][bookmark: OLE_LINK18] Table 2: ADTF accuracy terms for each methodology
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The harmonized MUs, h, and the residual errors from the harmonization campaign, r, for the three harmonization options (C, D, and G), is shown in Table 3.
	Option
	Band
	RC&MPAC
	RC+CE&MPAC
	RTS&MPAC

	
	
	Residual Error at 70% [r]
	Harmonized MU [h]
	Residual Error at 70% [r]
	Harmonized MU [h]
	Residual Error at 70% [r]
	Harmonized MU [h]

	C
	Band 13
	0.9
	4.4
	0.3
	4.5
	0.1
	3.6

	
	Band 7
	0.6
	4.1
	0.5
	4.7
	0.4
	3.9

	
	Band 41
	0.2
	3.8
	0.4
	4.6
	 
	 

	D
	Band 13
	1.2
	4.7
	0.6
	4.8
	0.2
	3.7

	
	Band 7
	0.6
	4.1
	0.5
	4.7
	0.4
	3.9

	
	Band 41
	0.3
	3.8
	0.4
	4.5
	 
	 

	G (3 orientations)
	Band 13
	4.1
	7.6
	0.9
	5.1
	0.9
	4.4

	
	Band 7
	3.2
	6.7
	0.6
	4.8
	0.7
	4.2

	
	Band 41
	3.5
	7.0
	1.1
	5.3
	 
	 


Table 3: Results for the harmonized MU and residual errors from the harmonization campaign (without the bias term from the additional UE testing). 

The results for the harmonized MU, h, are displayed in Figure 1.
The calculations are provided in the Excel spreadsheet submitted with this document. 

[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: _GoBack]Figure 1: Harmonized MU, h, for the three different harmonization options: (a) Opt C, (b) Opt D, (c) Opt G. 
Harmonized MU at 70% TP for Harmonization Option G

RC-MPAC	
Band 13	Band 7	Band 41	7.625169655679962	6.735702221895062	6.984678614812318	RC+CE-MPAC	
Band 13	Band 7	Band 41	5.082193171223284	4.843841558321929	5.263775335085756	RTS-MPAC	
Band 13	Band 7	Band 41	4.443718510956892	4.205978782452215	
Harmonized MU [dB]




Harmonized MU at 70% TP for Harmonization Option C

RC-MPAC	
Band 13	Band 7	Band 41	4.437039627038184	4.10697260091832	3.761535387625295	RC+CE-MPAC	
Band 13	Band 7	Band 41	4.460138611103812	4.737071584983947	4.58187133076704	RTS-MPAC	
Band 13	Band 7	Band 41	3.612695217285017	3.909693410614814	
Harmonized MU [dB]




Harmonized MU at 70% TP for Harmonization Option D

RC-MPAC	
Band 13	Band 7	Band 41	4.725169655679972	4.121818042778623	3.765897803964017	RC+CE-MPAC	
Band 13	Band 7	Band 41	4.838824239427725	4.743841558321922	4.548921319507317	RTS-MPAC	
Band 13	Band 7	Band 41	3.680142599275962	3.884951255935826	
Harmonized MU [dB]
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