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Introduction
This contribution proposes TRP measurement grid requirements for the spurious emissions QoQZ validation procedure. 
Discussion
In [1], the antenna parameters for the reference AUT have been defined that are applicable to the spurious emissions Quality of Quiet Zone (QoQZ) procedure. 

The reference antennas used for the QoQZ validations in the spurious emissions domain shall have a HPBW of ≥ 20o in E-Plane and H-Plane.
Such antenna has not been analysed yet in terms of minimum number of grid points required to achieve a maximum standard deviation of 0.25dB.  

Antenna Assumptions

MU analyses and assumptions similar to those of [2]

 REF _Ref16257722 \n \h 
[3] are used in this contribution. Table 1 and Table 2 outline the adapted equations and parameters from [3] that are used to simulate the most directive reference AUT antenna pattern with 20o HPBW. 
Table 1: Single Antenna Element Radiation Pattern

	Antenna element horizontal radiation pattern
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	Horizontal half-power beamwidth of single element
	20o

	Antenna element vertical radiation pattern
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	Vertical half-power beamwidth of single array element 
	20o

	Array element radiation pattern
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	Element gain without antenna losses
	GE,max = 1.5 dBi


Table 2: Composite Antenna Array Radiation Pattern

	Composite array radiation pattern in dB 
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the super position vector is given by:
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the weighting is given by:
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	Antenna array configuration (NH × NV)
	1 × 1

	Horizontal radiating element spacing,  dh/λ
	0.5

	Vertical radiating element spacing, dv/λ
	0.5


The simulated, most directive reference AUT antenna pattern is plotted in Figure 1.
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Figure 1: Simulated Reference AUT Antenna Pattern

Proposal 1: Agree on the antenna assumptions outlined in Tables 1 through 2 to determine the min number of points for the spurious emission QoQZ TRP measurement grid using a maximum standard deviation of 0.25dB. 
MU Analyses

The relative orientation of the simulated antenna array and the measurement grid is altered randomly and the standard deviation between TRPs for each measurement grid is derived from a set of 50,000 random orientations.

The results for the constant step size measurement grids and the three different TRP approaches, i.e., classical sin(theta) and Clenshaw Curtis quadrature as well as the Jacobian approach are tabulated in Table 3. Similar results are presented for the constant density measurement grids in Table 4; only the charged particle implementation was considered for the constant density grids. 
The following measurement grid observations for the  most directive reference AUT pattern can be made. The TRP measurement grids that yield a standard deviations of 0.25dB or less require:

· 192 points for the constant-step size measurement grids

· 100 points for the constant-density measurement grids

Proposal 2: Define the min number of TRP grid points for the spurious emissions QoQZ validation procedure to 192 for the constant step size grid type and to 100 for the constant density grid type. 
Table 3: Simulation results for the constant step size measurement grids
	Quadrature/TRP approach
	Number of unique grid points
	 [o]
	Mean Error [dB]
	Std. Deviation [dB]
	Min TRP Error [dB]
	Max TRP Error [dB]

	Classical sin(theta)
	62
	30,30
	-0.44
	1.87
	-10.34
	2.86

	Clenshaw Curtis
	62
	30,30
	-0.24
	1.45
	-3.78
	2.84

	Jacobian
	62
	30,30
	-0.26
	1.53
	-4.06
	3.91

	Classical sin(theta)
	114
	22.5, 22.5
	-0.09
	0.64
	-5.76
	0.93

	Clenshaw Curtis
	114
	22.5, 22.5
	-0.02
	0.41
	-0.97
	0.94

	Jacobian
	114
	22.5, 22.5
	-0.04
	0.60
	-1.24
	1.84

	Classical sin(theta)
	192
	16.36, 18.95
	-0.03
	0.18
	-2.12
	0.18

	Clenshaw Curtis
	192
	16.36, 18.95
	0.00
	0.07
	-0.22
	0.18

	Jacobian
	192
	16.36, 18.95
	-0.01
	0.25
	-0.69
	0.88

	Classical sin(theta)
	266
	15, 15
	-0.03
	0.14
	-1.62
	0.03

	Clenshaw Curtis
	266
	15, 15
	0.00
	0.02
	-0.13
	0.05

	Jacobian
	266
	15, 15
	0.00
	0.17
	-0.50
	0.65

	Classical sin(theta)
	614
	10, 10
	-0.01
	0.05
	-0.54
	0.00

	Clenshaw Curtis
	614
	10, 10
	0.00
	0.00
	0.00
	0.00

	Jacobian
	614
	10, 10
	0.00
	0.06
	-0.16
	0.38

	Classical sin(theta)
	1106
	7.5, 7.5
	-0.01
	0.03
	-0.28
	0.00

	Clenshaw Curtis
	1106
	7.5, 7.5
	0.00
	0.00
	0.00
	0.00

	Jacobian
	1106
	7.5, 7.5
	0.00
	0.03
	-0.05
	0.23


Table 4: Simulation results for the charged particle constant density grids

	Number of Grid Points
	Mean Error [dB]
	Std. Deviation [dB]
	Min TRP Error [dB]
	Max TRP Error [dB]

	300
	0.00
	0.02
	-0.06
	0.09

	250
	0.00
	0.03
	-0.09
	0.11

	225
	0.00
	0.03
	-0.07
	0.12

	200
	0.00
	0.03
	-0.06
	0.14

	150
	0.00
	0.05
	-0.17
	0.22

	140
	0.00
	0.07
	-0.17
	0.27

	135
	0.00
	0.08
	-0.18
	0.27

	130
	0.00
	0.09
	-0.32
	0.31

	120
	0.00
	0.12
	-0.34
	0.37

	110
	0.00
	0.16
	-0.43
	0.46

	100
	0.00
	0.23
	-0.59
	0.61

	75
	-0.04
	0.55
	-1.50
	1.18

	50
	-0.21
	1.35
	-2.98
	2.52


Conclusion
The following observations and proposals were made in this contribution
Proposal 1: Agree on the antenna assumptions outlined in Tables 1 through 2 to determine the min number of points for the spurious emission QoQZ TRP measurement grid using a maximum standard deviation of 0.25dB.
Proposal 2: Define the min number of TRP grid points for the spurious emissions QoQZ validation procedure to 192 for the constant step size grid type and to 100 for the constant density grid type.
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