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Introduction
The RRM baseline setup for FR2 testing is defined in [1] Section 7.1.3.2. For 2-AoA tests, there are three permitted test setups: DFF, Enhanced IFF and IFF+DFF hybrid.
The QoQZ for Enhanced IFF setup is FFS. For DFF, the QoQZ refers to B.2.2.1, i.e. the QoQZ for the RF DFF test setup.
In TR 38.810 [2] Section 6.2.1.1, the following is stated, with respect to the multi-AoA RRM test setups: “The quality of quiet zone validation defined in Annex D only needs to be performed with the reference probe P0 and only to assess the single-directional EIRP and EIS metrics.” However, this information is not captured in [1].
Discussion
Observation 1: The metric of RRM test cases is always single-directional EIRP and / or EIS.
Observation 1 is at the moment not reflected in [1]. This information should be explicitly included in Section 7.1.3.2.4 of [1].
In order to address the enhanced IFF QoQZ validation procedure, we have created a model of the enhanced-IFF test setup with reflectors to cover all the angles required in [2]. This model has been used for two purposes: 
Objective 1) To prove that the quiet zone validation results performed with a reference reflector can be used as well for the other reflectors.
Objective 2) To compare the QoQZ of the enhanced IFF setup with the IFF setup and prove that the additional reflectors do not degrade the performance significantly.

Based on the model, a simulation of the 30 cm QZ has been performed. The QZ has been evaluated in a horizontal plane facing the active reflector. The simulation has been performed for 24 GHz using CST MWS. Figure 1 shows the result for the copolar (CP) component of the electrical field in the QZ region for the 1-AoA IFF. Figure 2 shows the same E-field, but for the reference reflector of the enhanced IFF setup. The color scale is the same on both images.

Figure 1: Copolar component of the E-field in the QZ for the reference reflector in enhanced IFF, normalized to maximum.

Figure 2: Copolar component of the E-field in the QZ for the reference reflector in enhanced IFF, normalized to maximum.
Figure 3 shows the same CP component of the electrical field for the worst case reflector on the enhanced IFF setup, i.e., the reflector that shows the highest variation with respect to the reference.

Figure 3: Copolar component of the E-field in the QZ for two additional reflectors of the enhanced IFF, normalized to maximum.

In order to allow a better comparison between the different reflectors of the Enhanced IFF setup, and also to compare it with the 1-AoA IFF, the relevant KPIs have been collected in Table 1. Again, all the results are shown for 24 GHz. The table shows the peak-to-peak variation of the magnitude of the CP component in the QZ, its average value (normalized so that the peak is at 0dB), the standard deviation of the CP within the QZ and the average value of the XP component with respect to the CP. The worst case difference to the Ref. Reflector refers to the biggest difference between all other reflectors in the Enhanced IFF with respect to the reference reflector. The last column represents the average of the variation of each KPI from all the reflectors of the Enhanced IFF, with respect to the reference reflector.

	Parameter
	Unit
	1-IFF
	Enh. IFF
Ref. Refl.
	Difference 1-IFF vs Enh. IFF (Ref.)
	Enhanced IFF worst case (difference to Ref.)
	Enhanced IFF Average and difference to Ref. Reflector

	
	
	
	
	Diff.
	%
	Difference to Ref. Reflector
	%
	Mean
	Std. Dev.
	 Difference to Ref. Reflector
	%

	CP Peak-to-Peak
	dB
	1.16
	0.95
	0.21
	5.0
	0.26
	6.2
	1.10
	0.11
	0.15
	3.4

	CP Mean (Normalized)
	dB
	-0.50
	-0.44
	0.06
	1.4
	0.05
	1.2
	-0.48
	0.02
	0.04
	0.8

	CP Std. Dev.
	dB
	0.28
	0.26
	0.02
	0.5
	0.03
	0.7
	0.27
	0.01
	0.01
	0.3

	XP Mean (Normalized to CP)
	dB
	-35.70
	-35.54
	0.16
	3.8
	0.67
	16.7
	-34.95
	0.38
	0.59
	14.7


Table 1: Summary of the simulation results for the 1-IFF and the Enhanced IFF setup.
Based on the results seen in Table 1, following observations can be made:
Observation 2: On the variation of the results between the different reflectors of the Enhanced-IFF setup, it can be seen that: 
· The standard deviation of the CP component of the E-field in the QZ varies in worst case 0.7%, on average 0.3%. In all cases, the standard deviation is <0.3 dB.
· The peak-to-peak variation within the QZ varies in worst case 0.26 dB (6.2 %). On average 3.4%. In all cases, the peak-to-peak variation is below 1.25 dB.
· The mean value varies in worst case 1.2%, on average 0.8%.
Observation 3: On the comparison between 1-IFF and Enhanced IFF, it can be seen that:
· The variation of the standard deviation is 0.02 dB (0.5 %).
· The variation of the mean is 0.06 dB (1.4 %).
· The variation of the peak-to-peak is 0.21 dB (5 %).
Table 1 compares the results with respect to each point on the QZ. However, the QoQZ procedure described in [3] defines a series of discrete points, where the QoQZ has to be evaluated. Table 2 performs the comparison for P1 to P5, as defined in Annex O of [3].
	Parameter
	Unit
	1-IFF
	Enh. IFF
Ref. Refl.
	Difference 1-IFF vs Enh. IFF (Ref.)
	Enhanced IFF worst case (difference to Ref.)
	Enhanced IFF Average and difference to Ref. Reflector

	
	
	
	
	
	
	Mean
	Std. Dev.
	Difference

	P1 (0,0)
	dB
	-0.6
	-0.48
	0.21
	0.14
	-0.56
	0.05
	0.08

	P2(150,0)
	dB
	-0.08
	-0.02
	0.14
	0.15
	-0.11
	0.06
	0.09

	P3(-150,0)
	dB
	-1.16
	-0.94
	0.15
	0.27
	-1.09
	0.12
	0.15

	P4(0,150)
	dB
	-0.5
	-0.39
	0.27
	0.18
	-0.53
	0.09
	0.14

	P5(0,-150)
	dB
	-0.54
	-0.41
	0.18
	0.21
	-0.53
	0.08
	0.12

	P1-P5 Peak-To-Peak
	dB
	1.08
	0.92
	0.16
	0.12
	0.98
	0.06
	0.06

	P1-P5 Mean (Normalized)
	dB
	-0.58
	-0.45
	0.13
	0.19
	-0.56
	-
	0.12

	P1-P5 Std. Dev.
	dB
	0.34
	0.29
	0.05
	0.04
	0.31
	-
	0.02


Table 2: Summary of the simulation results for the 1-IFF and the Enhanced IFF setup for P1 to P5 of the QoQZ validation procedure.
From Table 2, it can be seen that almost identical results are obtained when evaluating only P1 to P5, instead of the whole QZ.
Based on Observations 2 and 3 and on Table 2, it is concluded that both Objectives presented at the beginning of this section are proven. Thus, [1] can be updated as shown in Proposal 1.
Proposal 1: Update Section 7.1.3.2.4 of [1] with the following text:
[bookmark: _Toc27749917]7.1.3.2.4	Quality of the quiet zone
For RRM, the quality of the quiet zone validation defined in Annex O of TS 38.521-2 [15] needs to assess only the single-directional EIRP and EIS metrics. For measurement setups with multiple probes, the QoQZ procedure needs to be performed with all probes present and in the conditions used for RRM testing.
The quality of the quiet zone for the RRM measurement setup based on DFF is described in B.2.2.3. The QoQZ validation needs to be performed only with the reference probe, P0.
The quality of the quiet zone for the RRM measurement setup based on simplified DFF is described in B.2.3.3.
The quality of the quiet zone for the RRM measurement setup based on IFF is described in B.2.4.3.
The quality of the quiet zone for the RRM measurement setup based on enhanced IFF is described in B.2.4.3FFS. The QoQZ validation needs to be performed only with the reference reflector, P0, if same sized IFF reflectors are used.
The quality of the quiet zone for the RRM measurement setup based on IFF+DFF is FFS.

Conclusion
Based on the analysis on this paper, we propose the following: 

Observation 1: The metric of RRM test cases is always single-directional EIRP and / or EIS.
This paper has the following objectives:
Objective 1) To prove that the quiet zone validation results performed with a reference reflector can be used as well for the other reflectors.
Objective 2) To compare the QoQZ of the enhanced IFF setup with the IFF setup and prove that the additional reflectors do not degrade the performance significantly.
Observation 2: On the variation of the results between the different reflectors of the Enhanced-IFF setup, it can be seen that: 
· The standard deviation of the CP component of the E-field in the QZ varies in worst case 11.5%, on average less than 5%. In all cases, the standard deviation is <0.3 dB.
· The peak-to-peak variation within the QZ varies in worst case 0.26 dB (27.4 %). On average around 15%. In all cases, the peak-to-peak variation is below 1.25 dB.
· The mean value varies in worst case 11.4%, on average 8%.
Observation 3: On the comparison between 1-IFF and Enhanced IFF, it can be seen that:
· The variation of the standard deviation is 0.02 dB.
· The variation of the mean is 0.06 dB.
· The variation of the peak-to-peak is 0.21 dB.
Based on Observations 2 and 3, it is concluded that both Objectives are proven.
Proposal 1: Update Section 7.1.3.2.4 of [1] with the following text:
7.1.3.2.4	Quality of the quiet zone
For RRM, the quality of the quiet zone validation defined in Annex O of TS 38.521-2 [15] needs to assess only the single-directional EIRP and EIS metrics.
The quality of the quiet zone for the RRM measurement setup based on DFF is described in B.2.2.3.
The quality of the quiet zone for the RRM measurement setup based on simplified DFF is described in B.2.3.3.
The quality of the quiet zone for the RRM measurement setup based on IFF is described in B.2.4.3.
The quality of the quiet zone for the RRM measurement setup based on enhanced IFF is described in B.2.4.3FFS. The QoQZ validation needs to be performed only with the reference reflector, P0.
The quality of the quiet zone for the RRM measurement setup based on IFF+DFF is FFS.
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