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1. Introduction
This contribution provides simulation analyses to determine the PC1 TRP MUs for spurious emissions.
2. [bookmark: _Ref31104997]Discussion
The PC1 antenna assumptions have been previously agreed in [1], i.e., an 12x12 antenna array with 90° HPBW, and are summarized in Table 1 for the single-element and in Table 2 for the composite antenna array, respectively. 
[bookmark: _Ref6898985]Table 1: Single Antenna Element Radiation Pattern for PC1
	Antenna element horizontal radiation pattern
	Am =25 dB

	Horizontal half-power beamwidth of single element
	 

	Antenna element vertical radiation pattern
	SLAv =25 dB

	Vertical half-power beamwidth of single array element 
	

	Array element radiation pattern
	


	Element gain without antenna losses
	GE,max = 5 dBi



[bookmark: _Ref117065301]Table 2: Composite Antenna Array Radiation Pattern for PC1
	
Composite array radiation pattern in dB 
	

the super position vector is given by:


the weighting is given by:



	Antenna array configuration (Row×Column)
	12 x 12

	Horizontal radiating element spacing 
	dh/λ = 0.5

	Vertical radiating element spacing 
	dv/λ = 0.5



This 12x12 antenna pattern based on these assumptions is shown in Figure 1.
[image: ]
[bookmark: _Ref117068543]Figure 1: PC1 Antenna Pattern with 12x12 Elements for the fundamental frequency (dH/l=dV/l=0.5)
For spurious emissions, the worst-case antenna pattern to be investigated is based on the 2nd harmonic with dH/l=dV/l=1 in Table 2 [2][3].

[image: ]
Figure 2: PC1 Antenna Pattern with 12x12 Elements for the 2nd harmonic (dH/l=dV/l=1)

Similar to previous TRP simulations, analyses with 10k different random rotations were performed to determine the measurement uncertainties of measurement grids on TRP. The results are summarized for the constant-step size grids in Table 3 and for the constant-density grids in Table 4. For the constant-step size grids, a maximum antenna offset of 6° was investigated as well together with the Jacobian quadrature as outlined in [4] and permitted in [3]. 


[bookmark: _Ref117232694]Table 3: Simulation results for the constant step size measurement grids
	Quadrature/TRP approach
	Antenna Assumption
	Number of unique grid points
	Dq=Df [°]
	Antenna Offset [°]
	|Mean Error|[dB]
	Std. Deviation [dB]

	Classical sin(theta)
	12x12 (2nd harmonic)
	1106
	7.5
	0
	0.12
	1.03

	Clenshaw Curtis
	12x12 (2nd harmonic)
	1106
	7.5
	0
	0.12
	1.01

	Jacobian
	12x12 (2nd harmonic)
	1106
	7.5
	0
	0.14
	1.05

	Classical sin(theta)
	12x12 (2nd harmonic)
	2522
	5
	0
	0.01
	0.22

	Clenshaw Curtis
	12x12 (2nd harmonic)
	2522
	5
	0
	0.01
	0.21

	Jacobian
	12x12 (2nd harmonic)
	2522
	5
	0
	0.00
	0.21

	Jacobian
	12x12 (2nd harmonic)
	2522
	5
	6
	0.00
	0.23



[bookmark: _Ref117232713]Table 4: Simulation results for the constant density measurement grids
	Antenna Assumption
	Number of grid points
	|Mean Error| [dB]
	Std. Deviation [dB]

	12x12 (2nd harmonic)
	500
	0.28
	1.57

	12x12 (2nd harmonic)
	700
	0.16
	1.20

	12x12 (2nd harmonic)
	1000
	0.06
	0.76

	12x12 (2nd harmonic)
	1200
	0.03
	0.55

	12x12 (2nd harmonic)
	1500
	0.02
	0.29

	12x12 (2nd harmonic)
	1600
	0.01
	0.23

	12x12 (2nd harmonic)
	1700
	0.00
	0.18



For PC3, it was previously found that the TRP measurement grids for in-band/OOB showed just a moderate increase in MU when applied to the 2nd harmonic pattern [2]. This increase was considered acceptable and subsequently endorsed for MTSU of spurious emissions test cases, e.g., Clause B.2.2.22 of [5].
[bookmark: _Ref117242268]Observation 1: For PC3, it was previously found that the TRP measurement grids for in-band/OOB showed just a moderate increase in MU when applied to the 2nd harmonic pattern.
	Table B.2.2.22-1: Uncertainty value for influence of TRP measurement grid for IFF
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	PC1
	Default
	0.25
	Actual
	1.00
	0.25

	
	SE
	TBD
	Actual
	1.00
	TBD

	PC3
	Default
	0.25
	Actual
	1.00
	0.25

	
	SE
	0.32
	Actual
	1.00
	0.32





However, for PC1, it can be observed in Table 3 and Table 4 that the same measurement grids used for in-band/OOB applied to the worst-case, 2nd harmonic pattern yield a significant increase in MU that should be considered excessive and thus unacceptable. 
[bookmark: _Ref117242269]Observation 2: For PC1, it is found that same measurement grids used for in-band/OOB applied to the worst-case, 2nd harmonic pattern yield a significant increase in MU.
It is therefore proposed to further refine the TRP measurement grids for spurious emissions while keeping the TRP measurement grid MU of 0.25 dB (same as for in-band/OOB), i.e., consider a constant-step size grid with 2522 unique grid points (Dq=Df=5°) or a constant-density grid with 1600 grid points [6]. 
[bookmark: _Ref117242155]Proposal 1: Further refine the PC1 TRP measurement grids for spurious emissions (when compared to in-band/OOB) to yield a 0.25 dB ‘Influence of TRP measurement grid’ MU, i.e., constant-step size grid with 2522 unique grid points (Dq=Df=5°) or a constant-density grid with 1600 grid points
The table in Table B.2.2.22-1 could thus be modified as follows
	Table B.2.2.22-1: Uncertainty value for influence of TRP measurement grid for IFF
	Power class
	Test case
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	PC1 (Note 1)
	Default
	0.25
	Actual
	1.00
	0.25

	
	SE
	0.25
	Actual
	1.00
	0.25

	PC3
	Default
	0.25
	Actual
	1.00
	0.25

	
	SE
	0.32
	Actual
	1.00
	0.32

	Note 1: A finer measurement grid for SE (when compared to default) is required, i.e., a constant-step size grid with 2522 unique grid points (Dq=Df=5°) or a constant-density grid with 1600 grid points.








3. Conclusion
The following observations and conclusions were made in this contribution. 
Observation 1: For PC3, it was previously found that the TRP measurement grids for in-band/OOB showed just a moderate increase in MU when applied to the 2nd harmonic pattern.
Observation 2: For PC1, it is found that same measurement grids used for in-band/OOB applied to the worst-case, 2nd harmonic pattern yield a significant increase in MU.
Proposal 1: Further refine the PC1 TRP measurement grids for spurious emissions (when compared to in-band/OOB) to yield a 0.25 dB ‘Influence of TRP measurement grid’ MU, i.e., constant-step size grid with 2522 unique grid points (Dq=Df=5°) or a constant-density grid with 1600 grid points
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