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Introduction
This contribution is addressing the action item on new measurement grids from the last WF [1]. 
Discussion
The last WF on testability enhancements to reduce test time [1] discussed the potential to introduce an alternate or augmented antenna array assumption for PC3 devices
	· Option2: Adopt 4x2 array as the antenna assumption for deriving measurement grid for PC3, especially for smart phone UE.
· Option3: Develop two sets of measurement grids for PC3, one is the same as current grids based on 8x2 array assumption, the other is relatively sparse grids based on 4x2 assumption. Applicability depends on UE declaration


During the initial SI on testability [2], various antenna array assumptions were presented and discussed, e.g., 4x1 [3] and later 8x2 [4]. The latter was eventually defined as the worst-case antenna assumption for PC3 devices and used as a baseline to define MU elements, and measurement grids in RAN5 [5] which then allowed the definition of the Maximum Test System Uncertainty (MTSU) and the Test Tolerances (TT) for test cases.
As outlined in RAN4#97-e WF [1], especially the beam peak searches, pre-requisite for all NR FR2 UE RF conformance test cases, are concerning in terms of test time given the large number of grid points. 
	The measurement grids for PC3 peak searching is 800 with constant density, and 1106 with constant step size, defined in Annex G of TR 38.810.
Based on the estimated testing time of each step presented in [1], the total testing time:
The EIRP beam peak searching  with constant step size for one frequency, ~8878s=2.5h
The EIS beam peak searching with constant step size for one frequency, ~56436s=15.7h
The actual testing time based on more recent experiments from TE vendor is lower than the above estimation



The 800 (constant density) and 1106 (constant step size) grid points were based on analyses presented in [6]. Similar analyses based on 50k simulations were performed for the 4x2 antenna array assumption suggested in the WF [1]. The global beam peak of the 4x2 antenna array was determined first. Subsequently, the relative orientation of the simulated antenna array and the measurement grid was altered randomly. The statistical results from simulations using 50,000 random orientations are then used for further analyses, summarized in Table 1 for constant-step size grids and in  Table 2 for constant-density grids.  The simulation assumptions of the rotations were the same as those outlined in Annex G.1.1 of [2].
[bookmark: _Ref528606778]

Table 1: Statistical Analyses of the 50k simulations for the constant-step size grids
	[bookmark: _Ref59197709]Angular Step Size [o]
	Number of unique grid points
	Mean Error [dB]
	STD [dB]
	Offset5%CDF [dB]

	7.5
	1106
	0.07
	0.05
	0.17

	9.0
	762
	0.10
	0.07
	0.25

	10.0
	614
	0.12
	0.09
	0.31

	11.25
	482
	0.15
	0.11
	0.38

	12.0
	422
	0.17
	0.13
	0.44

	12.86
	366
	0.20
	0.15
	0.50

	13.8
	314
	0.23
	0.17
	0.58

	15.0
	266
	0.27
	0.21
	0.69


 Table 2: Statistical Analyses of the 50k simulations for the constant-density grids
	Number of unique grid points
	Mean Error [dB]
	STD [dB]
	Offset5%CDF [dB]

	800
	0.07
	0.05
	0.17

	700
	0.09
	0.06
	0.20

	650
	0.09
	0.06
	0.21

	600
	0.10
	0.07
	0.23

	550
	0.11
	0.07
	0.25

	500
	0.12
	0.08
	0.28

	450
	0.13
	0.09
	0.31

	400
	0.15
	0.10
	0.35

	350
	0.17
	0.12
	0.39

	300
	0.20
	0.14
	0.46

	275
	0.22
	0.15
	0.50

	250
	0.24
	0.16
	0.55



Based on the previously agreed limit of Offset5%CDF of 0.5dB (systematic error), the following minimum number of grid points would be required 
· Constant density grid with at least 275 grid points
· Constant step size grid with at least 366 grid points

The improvement in the number of grid points and the corresponding improvement is summarized in Table 3. Clearly, the more relaxed antenna assumption of the 4x2 antenna array vs the 8x2 antenna array will allow a reduction of grid points and correspondingly test time for the TX/RX beam peak searches of ~3. 
[bookmark: _Ref59449530]Observation 1: Revised antenna assumptions (4x2 vs 8x2) for PC3 devices yield a reduction of grid points of ~3 for beam peak searches. 
[bookmark: _Ref59197778]
Table 3: Min Number of Grid Points for TX/RX Beam Peak Search
	                   Antenna
              Assumption


Grid Type
	8x2
	4x2
	Factor of Improvement

	Constant-Step Size
	1176
	366
	3.2

	Constant-Density
	800
	275
	2.9



Since RAN5 has decided on maximum test system uncertainties and test tolerances already, it is not suggested to change the assumptions at this point as this will have significant impact in RAN5 and industry since changes in MU/MTSU could have impact on certifications and test platform validations. It is therefore proposed not to adjust the antenna array assumptions that will lead to MU/MTSU/TT changes in RAN5. 
[bookmark: _Ref61611405]Proposal 1: Do not adopt the 4x2 array assumption to replace the worst-case 8x2 antenna assumption due to the impact in RAN5 and industry
It is furthermore proposed to keep all system-related assumptions, e.g., related to max antenna aperture of 5cm for PC3, based on the 8x2 antenna array assumptions. 
[bookmark: _Ref59449531]Proposal 2: Keep the system-related assumptions unchanged in RAN5, i.e., based on the previously agreed worst case 8x2 assumptions.
Given the improvement in test time, it is proposed to inform RAN5 to allow the beam peak search measurement grid requirements to be relaxed based on an optional vendor declaration. This relaxation should only be applicable to beam peak searches. 
[bookmark: _Ref59449532]Proposal 3: Inform RAN5 via LS to allow only the beam peak search measurement grid requirements to be relaxed based on an optional vendor declaration.
The approximate test times for the 4x2 beam peak searches are as follows:
· Constant-Step Size: TX ~0.7hrs; RX ~4hrs
· Constant Density: TX ~0.5hrs; RX ~3hrs
Conclusion
The following observations and proposals were made in this contribution
Observation 1: Revised antenna assumptions (4x2 vs 8x2) for PC3 devices yield a reduction of grid points of ~3 for beam peak searches.
[bookmark: _GoBack]Proposal 1: Do not adopt the 4x2 array assumption to replace the worst-case 8x2 antenna assumption due to the impact in RAN5 and industry
Proposal 2: Keep the system-related assumptions unchanged in RAN5, i.e., based on the previously agreed worst case 8x2 assumptions.
Proposal 3: Inform RAN5 via LS to allow only the beam peak search measurement grid requirements to be relaxed based on an optional vendor declaration.
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