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Introduction
The re-positioning concept has been adopted for FR2 UE RF TCs but is missing for FR2 RRM TCs.
Discussion
The re-positioning concept, Clause N.3 of [1], has been firmly adopted for FR2 UE RF test cases, especially in Annex K of [1], e.g., 
	K.1.2	RX beam peak direction search
…
[bookmark: _Hlk3985518]The single carrier measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-7 [3] to mount the DUT inside the QZ. 
2)	Position the DUT in DUT Orientation 1 from Tables N.2-1 through N.2-7 [3]. 
…
8)	After the measurements within zenith range 0o≤≤90o have been completed and 
a) if the re-positioning concept is applied to the RX test cases, position the device in DUT Orientation 2 (either Options 1 or 2) from Tables N.2-1 through N.2-7 [3] for the Alignment Option selected in Step 1. For the RX beam peak search in the second hemisphere, perform steps 3 through 6 for the range of zenith angles 90o>q≥0o.
b) If the re-positioning concept is not applied to the RX test cases, continue steps 3 through 6 for the range of zenith angles 90o<≤180o
…


Or
	[bookmark: _Toc21026857][bookmark: _Toc27744155][bookmark: _Toc36197326][bookmark: _Toc36198018]K.1.4	Peak EIS measurement procedure
This section describes EIS measurement procedure. The RX beam peak direction is where the minimum EIS is found according to K.1.2.
The measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-7 [3] to mount the DUT inside the QZ. 
2)	If the re-positioning concept is not applied to the RX test cases, position the device in DUT Orientation 1.	If the re-positioning concept is applied to the RX test cases
a) position the device in DUT Orientation 1 from Tables N.2-1 through N.2-7 [3] if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1
b) position the device in DUT Orientation 2 (either Options 1 or 2) from Tables N.2-1 through N.2-7 [3] if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1.
…


The reference test case measurement uncertainty (MU) [2] and corresponding Maximum Test System Uncertainty (MTSU) [1] for UE RF test cases was defined based on the re-positioning concept adopted, i.e., the Quality of Quiet Zone (QoQZ) MU elements in the measurement and calibration stage are based on an abbreviated test procedure that yields a lower MU due to the lack of positioner blocking, e.g., Clause O.2.6.2 of [1].
	If the device re-positioning approach outlined in Annex N is adopted for all EIRP/EIS/TRP based conformance test cases, the quality of quiet zone analysis is sufficient only for  = 0°, 45°, 90°, 270°, and 315°.


[bookmark: _Ref155884385]Observation 1: FR2 UE RF test cases take the re-positioning approach into account and the reference MU/MTSU are based on the re-positioning approach adopted. 
The 1 AoA and 2 AoA RRM test cases, however, do not take into account the device re-positioning, i.e., the device could be positioned arbitrarily without having to pay attention to the relative orientation of DUT, positioner, and AoA direction [3]. On the other hand, the FR2 RRM 1 AoA and 2 AoA test case MUs [2]/MTSUs [3] were all derived based on the re-positioning approach applied. 
[bookmark: _Ref155884386]Observation 2: 1 AoA and 2 AoA FR2 RRM test cases do not take the re-positioning approach into account while the reference MU/MTSU are based on the re-positioning approach adopted. 
It is therefore proposed incorporate the re-positioning approach for 1 AoA and 2 AoA RRM test cases in [3], i.e., if the re-positioning approach is adopted in the assessed MU of the test system used for testing, the re-positioning approach shall be applied during testing. 
[bookmark: _Ref155884387]Proposal 1: Incorporate the re-positioning approach for 1 AoA and 2 AoA RRM test cases in [3], i.e., if the re-positioning approach is adopted in the assessed MU of the test system used for testing, the re-positioning approach shall be applied during testing.
In the following, positioning guidelines and relative positioning of the positioner with respect to the 1 AoA and 2 AoA probes are discussed further. Example test system supporting 1 AoA and 2 AoA test cases are shown schematically in Figure 1; it should be noted that the probes supporting the 1 AoA and 2 AoAs are shown as conventional DFF probes for simplicity. Any or all of these probes could also be implemented using IFF reflector and feed probe combinations. It should furthermore be noted that the number and positions of the probes were chosen arbitrarily. 
[image: ] [image: ]
[bookmark: _Ref155895542]Figure 1: Example system setup to support 1 AoA (left) and 1 AoA & 2 AoA test cases (right)

For the 1 AoA TCs using P0 (probe shown in blue in Figure 1), the positioner must be placed anywhere within the green shaded area (azimuthal range between 90° and 270° with respect to the 1 AoA P0 probe) in Figure 2 for the re-positioning approach to apply and with the optimized QoQZ MU applicable to the assessed MU of the test system, see Clause N.3 of [1]. The different test conditions and orientations from Clause N.2 [1] can be used for each test iteration to avoid positioner blocking. If the positioner is placed for any of the test iterations within the red shaded area, the re-positioning approach is no longer adopted and the non-optimized QoQZ MU is applicable to the assessed MU of the test system. 
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[bookmark: _Ref155896577]Figure 2: Ranges of positioner locations for 1 AoA TCs that are applicable with re-positioning concept
[bookmark: _Ref155946188]Proposal 2: If all test iteration DUT orientations for 1 AoA test cases guarantee that the positioner is always placed in the back hemisphere of the probe, i.e., in the azimuthal range between 90° and 270° with respect to the 1 AoA probe, the re-positioning approach has been adopted and the optimized QoQZ MU can be applied to the assessed MU of the test system. 
For the 2 AoA TCs using a combination of P0 (probe shown in blue in Figure 1) and either {P30, P60, P90, P120, P150} probe (shown in red in Figure 1), the positioner must be placed anywhere within the overlapping green shaded areas of the respective active probes in Figure 3 for the re-positioning approach to apply and with the optimized QoQZ MU applicable to the assessed MU of the test system. While Figure 3 shows the acceptable positioner location ranges for the re-positioner concept separately for each active probe, Figure 4 shows the combined/aggregate effects for each 2 AoA combination provided that the P0 probe is one of the AoAs: when the positioner is located within the green shaded area in Figure 4 for all 2 AoA test iterations, the re-positioner concept applies. The different test conditions and orientations from Clause N.2 [18] can be used for each test iteration to avoid positioner blocking. If the positioner is placed for any of the test iterations within any of the red shaded areas of Figure 4, the re-positioning approach is no longer adopted and the non-optimized QoQZ MU is applicable to the assessed MU of the test system. 
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[bookmark: _Ref155896698]Figure 3: Ranges of positioner locations for 2 AoA TCs that are applicable with re-position concept (separately for each active AoA)
[bookmark: _Ref155897396][image: ]
[bookmark: _Ref155944478]Figure 4: Ranges of positioner locations for 2 AoA TCs that are applicable with re-position concept (separately for each 2 AoA combination with P0 active)
[bookmark: _Ref155946189]Proposal 3: If all test iteration DUT orientations for 2 AoA test cases guarantee that the positioner is always placed in the back hemispheres of the respective actives probes, the re-positioning approach has been adopted and the optimized QoQZ MU can be applied to the assessed MU of the test system. 


Conclusion
The following observations and proposals were made in this contribution. 
Observation 1: FR2 UE RF test cases take the re-positioning approach into account and the reference MU/MTSU are based on the re-positioning approach adopted.
Observation 2: 1 AoA and 2 AoA FR2 RRM test cases do not take the re-positioning approach into account while the reference MU/MTSU are based on the re-positioning approach adopted.
Proposal 1: Incorporate the re-positioning approach for 1 AoA and 2 AoA RRM test cases in [3], i.e., if the re-positioning approach is adopted in the assessed MU of the test system used for testing, the re-positioning approach shall be applied during testing.
Proposal 2: If all test iteration DUT orientations for 1 AoA test cases guarantee that the positioner is always placed in the back hemisphere of the probe, i.e., in the azimuthal range between 90° and 270° with respect to the 1 AoA probe, the re-positioning approach has been adopted and the optimized QoQZ MU can be applied to the assessed MU of the test system.
Proposal 3: If all test iteration DUT orientations for 2 AoA test cases guarantee that the positioner is always placed in the back hemispheres of the respective actives probes, the re-positioning approach has been adopted and the optimized QoQZ MU can be applied to the assessed MU of the test system.
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