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Introduction
This contribution discusses details of the optional 4x2 antenna configuration for test time reduction purposes.
Optional 4x2 Antenna Assumption
One objective of the Release-17 Enhanced Testability Item in RAN4 [1] was related to test time reduction
	6. Study testability enhancements to reduce test time
-	Including RF test method enhancement with reduced test time, and possible test time saving approach for UE Demodulation test and RRM test


During the initial RAN4 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][6] which then allowed the definition of the Maximum Test System Uncertainty (MTSU) and the Test Tolerances (TT) for select test cases.
Based on feedback from OEMs in RAN4, many PC3 UE implementations utilize antenna array configurations with fewer elements than 8x2, e.g., one OEM highlighted that “only 4 antenna elements are the dominant configuration in commercial PC3 UE.” Thus, preliminary measurement grid analyses were performed for the beam peak searches, a pre-requisite for all NR FR2 UE RF and many RRM test cases and a large contributor in terms of overall test time, to quantify the test time reduction impact of the relaxed 4x2 array configuration. 
Based on those findings, an LS from RAN4 to RAN5 [10] was sent to encourage RAN5 to adopt an optional vendor declaration which would allow vendors to declare details of their antenna implementation and thus allow a relaxation of the measurement grids for conformance testing.
	2	Actions
To RAN5: 
ACTION: 	RAN4 respectfully asks RAN5 to take the above information into consideration to support test time reduction efforts with antenna assumption of 4x2 array and new measurement grid.



RAN5 should determine first whether to adopt the RAN4 recommendation in Technical Specifications, e.g., [5][11].
[bookmark: _Ref71272571]Proposal 1: RAN5 to determine whether to adopt the RAN4 recommendation of an optional antenna configuration vendor declaration for test time reduction purposes in RAN5 Technical Specifications.
Vendor Declaration 
Without any vendor declaration, the default PC3 measurement grids based on the worst-case 8x2 antenna configuration apply. With an optional vendor declaration, the intention is to apply the coarser measurement grids based on the 4x2 antenna configuration. In order to avoid a detailed vendor declaration for of the configuration of each integrated antenna array, a simplified declaration is suggested. It is therefore proposed for vendors to declare whether all antenna arrays with M x N (M ≥ N) comply with M ≤ 4 and N ≤ 2 in [11].
[bookmark: _Ref71272572]Proposal 2: Leverage the following option vendor declaration to allow the coarser measurement grids based on the 4x2 antenna configuration: do all antenna arrays with M x N (M ≥ N) comply with M ≤ 4 and N ≤ 2?
Antenna Element Pattern Assumptions
The PC3 measurement grids defined in RAN4 [1] and RAN5 [6] were all based on the single-element antenna assumptions defined in [2], e.g., with a HPBW of the single-element pattern of 260o/130o. However, when the PC1 measurement grids were defined in RAN5, concerns about the single-element pattern assumptions were raised in [8]. 
	The 260/130 shows an unrealistically optimistic 3 dB drop at the the 50th %ile point. Following a similar process of corrections for non-idealities, the ‘realistic’ spherical coverage CDF will only show 5 or 6 dB of gain drop – much different from the standard.
We therefore believe that the change to 90/90 element better describes practical implementations.
We understand the burden of revisiting PC3 MU effort. From a pragmatic perspective, we are ok to persist with existing values for PC3, but we would like to consider the more realistic element assumption for on going and future work, and hence proposing to adopt HPBW of 90/90 for PC1. In terms of future work on MU improvement, we can adopt HPBW of 90/90 for PC3 devices as well.


These single-element assumptions based on [8][9] were subsequently adopted for the PC1 measurements grids while the assumptions for the existing PC3 measurement grids based on the 8x2 worst case were left unchanged since MTSU and TT were previously defined already.  
While the single-element array patterns in [5][6] were based on Table G.1.1-1 of TR 38.810 [2] as summarized in Table 1, the single-element array patterns in [8] were based on Table 5.2.3.3-1 of TR 38.803 [9] as summarized in Table 2. The differences between the antenna assumptions are highlighted in yellow; it should be noted that only the 3dB Half-Power Beam-Widths (HPBWs), q3dB and f3dB, have a significant effect on the pattern shape which is the metric for the measurement grid MUs. 



[bookmark: _Ref58855494]Table 1: Single-Element Antenna Array Assumptions agreed in [2] (adapted for 4x2)
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	1.5 dBi

	(M x N) 
	4 x 2

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.


[bookmark: _Ref58855508]
[bookmark: _Ref70408397]Table 2: Single-Element Antenna Array Assumptions proposed in [8] (adapted for 4x2)
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	5 dBi

	(M x N) 
	4 x 2

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



The differences in the resulting antenna patterns are highlighted in the 3D pattern plots of the 4x2 antenna array in Figure 1; the pattern on the left is based on the originally agreed assumptions [2] and the pattern on the right is based on the most recently agreed assumptions for PC1 and suggested PC3 assumptions for “future work” [8][9]. Clearly, the front-to-back ratio is much lower for the original antenna pattern than the most recent pattern, i.e., the back lobe is effectively non-existing. Both 4x2 patterns have an overall 3D HPBW of ~25o-26o/50o-54o in the two principal planes. 
[image: ][image: ]
[bookmark: _Ref58855788]Figure 1: 4x2 Antenna Patterns. On the left, the original assumption per [2]; on the right, the most recent assumption per [8][9]

Feedback is needed whether the previously agreed PC3 single-element assumptions, e.g., 260o/130o HPBW, or the single-element assumption endorsed for PC1 and suggested for PC3 future work, e.g., 90o/90o HPBW, shall be adopted for the optional 4x2 antenna measurement grids. Based on feedback received during the meeting, it was proposed to adopt the 90o/90o HPBW.
[bookmark: _Ref70410593][bookmark: _Ref71272573]Proposal 3: Adopt the 90o/90o HPBW for the optional 4x2 antenna measurement grids. 
Beam Peak Search Measurement Grid
The simulation assumptions including the antenna patterns grids are the same as Clause G.2 [2] except a 4x2 antenna array assumption instead of 8x2 for both single-element antenna patterns. Separate analyses were performed for single-element antenna array assumptions outlined in Table 1and Table 2. 

For the simulations, 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 to determine mean error, standard deviation and percentile analysis on CDF curve of all maximum EIRPs for each measurement grid. The EIRPs are normalized by the known 4x2 antenna peak antenna gains.
Sample histograms and CDF distributions for the beam peak error for constant step-size measurement grids are shown in Figure 2 and for the constant density measurement grid (based on the charged particle implementation) in Figure 3. The histograms show a half-normal distribution.
Given the half-normal distribution, the MU term should be based on the determination of the offset from the beam peak that contains 95% of the distribution (alternatively, the value at which the CDF is 5%).  This offset shall be considered a systematic error in the MU budget. The various statistical metrics are illustrated in Figure 4.
[image: ]  [image: ]
[bookmark: _Ref23868899][bookmark: _Ref528606051]Figure 2: Histogram of maximum beam peak errors for sample constant-step size meausurement grids (left: 12o, right: 15o step size) for 260o/130o HPBW

[image: ]   [image: ]
[bookmark: _Ref23868914]Figure 3: Histogram of maximum beam peak errors for sample constant density measurement grids (left: 320, right: 200 grid points) for 260o/130o HPBW
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[bookmark: _Ref23868947][bookmark: _Ref529831405]Figure 4: Statistical metrics for a sample half-normal distribution
The mean error and the standard deviation, and the offset at which the CDF is 5% are tabulated in Table 3 for the constant step size grids Table 4 for the constant density grids.
[bookmark: _Ref528606778]Table 3: Statistical Analyses of the 50k simulations for the constant step size grids
	Angular Step Size [o]
	Number of unique grid points
	Offset5%CDF [dB]

	
	
	90ox90o
	260ox130o

	12.0
	422
	0.48
	0.44

	12.9
	366
	0.56
	0.50

	13.8
	314
	0.65
	0.58

	15.00
	266
	0.76
	0.69



[bookmark: _Ref23875586]Table 4: Statistical Analyses of the 50k simulations for the constant-density grids
	Number of unique grid points
	Offset5%CDF [dB]

	
	90ox90o
	260ox130o

	200
	0.77
	0.69

	210
	0.74
	0.66

	220
	0.70
	0.63

	230
	0.68
	0.60

	240
	0.64
	0.58

	250
	0.62
	0.55

	260
	0.60
	0.54

	270
	0.57
	0.51

	275
	0.56
	0.50

	280
	0.55
	0.49

	290
	0.53
	0.48

	300
	0.51
	0.46

	310
	0.50
	0.45

	320
	0.48
	0.43


[bookmark: _Ref71272568]Observation 1: The single-element antenna assumption based on a 90ox90o HPBW yield a finer beam peak search grid than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs
[bookmark: _Ref71272574]Proposal 4: Incorporate the beam peak search measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
Spherical Coverage Measurement Grid
The simulation assumptions including the antenna patterns for the spherical coverage measurement grids are the same as Clause G.3 [2] except the 4x2 antenna array assumptions instead of 8x2. Separate analyses were performed for single-element antenna array assumptions outlined in Table 1and Table 2.

At the 50%-tile CDF, i.e., the target CDF for Power Class 3, statistical analyses of all 10000 EIRPs, EIRP50%CDF, are performed. 
The simulations in this contribution were only for the case where the beam peak is oriented in completely random orientations, i.e., the beam peak is not always aligned to a grid point. It is understood that the CDF curve cannot be used to accurately determine the TX beam peak (100%-tile CDF)
Unlike in [2], the simulations here were performed for EIRP only it was shown previously that the EIS simulations with infinitesimal DL power step sizes match the standard deviations of the EIRP results and that a finite DL power step size introduces a mean error that matches the DL power step size.  
The results for various constant-step size measurement grids are tabulated in Table 5.
[bookmark: _Ref24034537]Table 5: Statistical results of EIRP50%CDF for the 4x2 antenna array for constant step size measurement grids and the beam peak oriented in completely random orientations.
	Step Size [o]
	Number of unique grid points
	Std. Dev [dB]
	|Mean Error| [dB]
	Std. Dev [dB]
	|Mean Error| [dB]

	
	
	90ox90o
	260ox130o

	10.0
	614
	0.05
	0.02
	0.03
	0.00

	12.0
	422
	0.08
	0.03
	0.08
	0.01

	15.0
	266
	0.11
	0.06
	0.06
	0.02

	20.0
	146
	0.25
	0.14
	0.10
	0.03

	22.5
	114
	0.31
	0.11
	0.22
	0.02

	30.0
	62
	0.47
	0.34
	0.21
	0.04

	45.0
	26
	0.51
	0.50
	0.30
	0.14



Similar results for the constant-density measurement grids are tabulated in Table 6.
[bookmark: _Ref24034599]Table 6: Statistical results of EIRP50%CDF for the 4x2 antenna array for constant density measurement grids and the beam peak oriented in completely random orientations.
	Number of unique grid points
	Std. Dev [dB]
	|Mean Error| [dB]
	Std. Dev [dB]
	|Mean Error| [dB]

	
	90ox90o
	260ox130o

	50
	0.33
	0.08
	0.19
	0.05

	60
	0.33
	0.08
	0.25
	0.03

	70
	0.27
	0.09
	0.21
	0.04

	80
	0.27
	0.08
	0.22
	0.03

	90
	0.23
	0.07
	0.14
	0.03

	100
	0.21
	0.07
	0.12
	0.03

	110
	0.18
	0.05
	0.10
	0.03

	120
	0.16
	0.05
	0.09
	0.03

	130
	0.16
	0.04
	0.07
	0.02

	140
	0.16
	0.05
	0.07
	0.02

	150
	0.15
	0.04
	0.07
	0.02

	160
	0.14
	0.04
	
	

	170
	0.13
	0.03
	
	

	180
	0.12
	0.03
	
	

	190
	0.11
	0.03
	
	


[bookmark: _Ref71272569]Observation 2: The single-element antenna assumption based on a 90ox90o HPBW yield finer spherical coverage grid than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs. 
[bookmark: _Ref71272575]Proposal 5: Incorporate the spherical coverage measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
TRP Measurement Grid
The simulation assumptions including the antenna patterns for the TRP measurement grids are the same as Clause G.2 [2] except a 4x2 antenna array assumption instead of 8x2 for both single-element antenna patterns. Separate analyses were performed for single-element antenna array assumptions outlined in Table 1and Table 2. 

The results tabulated in this section outline the results of a statistical analyses with the positioning concept taken into account, i.e., the analyses were performed with and without the assumption that the beam peak direction is oriented away from the hemisphere towards the pole at = 180o. Additionally, the standard deviations are presented when ranges of pattern values are disregarded (zeroed out). For the constant-step size measurement grids, three cases were investigated, i.e., no pattern values are disregarded, values only at one latitude at =180o, and the values at the bottom two latitudes are disregarded. The results with the re-positioning concept applied are summarized in Table 7 for the sin(theta) and the Clenshaw-Curtis quadratures while the results without the re-positioning concept applied are summarized in Table 8.
For the constant density measurement grids, a similar investigation was performed using the Charged Particle implementation. Two cases investigated were: no pattern values are disregarded and values betweenX ≤ ≤ 180o are disregarded. The results with the re-positioning concept applied are summarized in Table 9 for the Charged Particle implementation while the results without the re-positioning concept applied are summarized in Table 10.
[bookmark: _Ref23873991]Table 7: Statistics of quadrature approaches for constant step size measurement grids for the 4x2 antenna array with the re-positioning concept applied.
	Number of
	Step Size Dq=Df
	Number of unique grid points
	Number of Latitudes disregarded
	Mean Error [dB]
	Std. Dev [dB]
	Mean Error [dB]
	Std. Dev [dB]
	Quadrature
	Re-Positioning Concept Applied

	Latitudes
	Longitudes
	
	
	
	90ox90o
	260ox130o
	
	

	13
	24
	15
	266
	1
	-0.03
	0.07
	-0.02
	0.05
	Sin(theta)
	yes

	13
	24
	15
	266
	1
	0.00
	0.00
	-0.01
	0.01
	Clenshaw-Curtis
	yes

	13
	24
	15
	266
	2
	-0.03
	0.07
	-0.10
	0.16
	Sin(theta)
	yes

	13
	24
	15
	266
	2
	0.00
	0.00
	-0.08
	0.12
	Clenshaw-Curtis
	yes

	13
	24
	15
	266
	3
	-0.03
	0.07
	-0.18
	0.17
	Sin(theta)
	yes

	13
	24
	15
	266
	3
	0.00
	0.00
	-0.16
	0.14
	Clenshaw-Curtis
	yes

	10
	18
	20
	146
	1
	-0.05
	0.13
	-0.05
	0.10
	Sin(theta)
	yes

	10
	18
	20
	146
	1
	0.00
	0.00
	-0.01
	0.03
	Clenshaw-Curtis
	yes

	10
	18
	20
	146
	2
	-0.05
	0.13
	-0.19
	0.27
	Sin(theta)
	yes

	10
	18
	20
	146
	2
	0.00
	0.01
	-0.15
	0.18
	Clenshaw-Curtis
	yes

	10
	18
	20
	146
	3
	-0.06
	0.12
	-0.31
	0.21
	Sin(theta)
	yes

	10
	18
	20
	146
	3
	-0.01
	0.01
	-0.28
	0.17
	Clenshaw-Curtis
	yes

	8
	14
	25.71
	86
	1
	-0.08
	0.25
	-0.08
	0.19
	Sin(theta)
	yes

	8
	14
	25.71
	86
	1
	0.00
	0.06
	-0.02
	0.05
	Clenshaw-Curtis
	yes

	8
	14
	25.71
	86
	2
	-0.09
	0.25
	-0.32
	0.40
	Sin(theta)
	yes

	8
	14
	25.71
	86
	2
	-0.01
	0.06
	-0.25
	0.26
	Clenshaw-Curtis
	yes

	8
	14
	25.71
	86
	3
	-0.13
	0.24
	-0.52
	0.24
	Sin(theta)
	yes

	8
	14
	25.71
	86
	3
	-0.05
	0.09
	-0.46
	0.17
	Clenshaw-Curtis
	yes

	7
	12
	30
	62
	1
	-0.12
	0.44
	-0.11
	0.33
	Sin(theta)
	yes

	7
	12
	30
	62
	1
	-0.01
	0.20
	-0.03
	0.13
	Clenshaw-Curtis
	yes

	7
	12
	30
	62
	2
	-0.13
	0.44
	-0.44
	0.53
	Sin(theta)
	yes

	7
	12
	30
	62
	2
	-0.01
	0.20
	-0.34
	0.32
	Clenshaw-Curtis
	yes

	7
	12
	30
	62
	3
	-0.24
	0.45
	-0.73
	0.36
	Sin(theta)
	yes

	7
	12
	30
	62
	3
	-0.13
	0.28
	-0.66
	0.26
	Clenshaw-Curtis
	yes



[bookmark: _Ref23874124]Table 8: Statistics of quadrature approaches for constant step size measurement grids for the 4x2 antenna array without the re-positioning concept applied.
	Number of
	Step Size Dq=Df
	Number of unique grid points
	Number of Latitudes disregarded
	Mean Error [dB]
	Std. Dev [dB]
	Mean Error [dB]
	Std. Dev [dB]
	Quadrature
	Re-Positioning Concept Applied

	Latitudes
	Longitudes
	
	
	
	90ox90o
	260ox130o
	
	

	13
	24
	15
	266
	1
	-0.02
	0.07
	-0.03
	0.06
	Sin(theta)
	no

	13
	24
	15
	266
	1
	-0.02
	0.06
	-0.02
	0.04
	Clenshaw-Curtis
	no

	13
	24
	15
	266
	2
	-0.21
	0.60
	-0.19
	0.37
	Sin(theta)
	no

	13
	24
	15
	266
	2
	-0.20
	0.60
	-0.18
	0.35
	Clenshaw-Curtis
	no

	10
	18
	20
	146
	1
	-0.05
	0.13
	-0.05
	0.10
	Sin(theta)
	no

	10
	18
	20
	146
	1
	-0.03
	0.10
	-0.03
	0.07
	Clenshaw-Curtis
	no

	10
	18
	20
	146
	2
	-0.42
	1.10
	-0.35
	0.63
	Sin(theta)
	no

	10
	18
	20
	146
	2
	-0.40
	1.10
	-0.33
	0.59
	Clenshaw-Curtis
	no

	8
	14
	25.71
	86
	1
	-0.08
	0.25
	-0.08
	0.20
	Sin(theta)
	no

	8
	14
	25.71
	86
	1
	-0.05
	0.20
	-0.05
	0.12
	Clenshaw-Curtis
	no

	8
	14
	25.71
	86
	2
	-0.82
	1.92
	-0.62
	0.96
	Sin(theta)
	no

	8
	14
	25.71
	86
	2
	-0.76
	1.90
	-0.56
	0.90
	Clenshaw-Curtis
	no

	7
	12
	30
	62
	1
	-0.12
	0.44
	-0.11
	0.33
	Sin(theta)
	no

	7
	12
	30
	62
	1
	-0.08
	0.36
	-0.07
	0.22
	Clenshaw-Curtis
	no

	7
	12
	30
	62
	2
	-1.25
	2.68
	-0.87
	1.24
	Sin(theta)
	no

	7
	12
	30
	62
	2
	-1.17
	2.66
	-0.79
	1.15
	Clenshaw-Curtis
	no



[bookmark: _Ref23876566]Table 9: Statistics for constant density measurement grid types for the 4x2 reference antenna array with the re-positioning concept applied (charged particle implementation only)
	Number of Grid Points
	Range of Angles disregarded
	Mean Error [dB]
	Std. Dev [dB]
	Mean Error [dB]
	Std. Dev [dB]
	Re-Positioning Concept Applied

	
	
	90ox90o
	260ox130o
	

	90
	none
	0.00
	0.03
	0.05
	0.02
	yes

	80
	none
	0.00
	0.03
	0.05
	0.03
	yes

	70
	none
	0.00
	0.05
	0.05
	0.03
	yes

	60
	none
	0.00
	0.08
	0.05
	0.05
	yes

	50
	none
	0.00
	0.14
	0.05
	0.07
	yes

	40
	none
	0.00
	0.33
	0.04
	0.17
	yes

	90
	165o-180o
	0.00
	0.03
	0.00
	0.08
	yes

	80
	165o-180o
	0.00
	0.03
	-0.01
	0.09
	yes

	70
	165o-180o
	0.00
	0.05
	0.02
	0.07
	yes

	60
	165o-180o
	0.00
	0.08
	0.01
	0.09
	yes

	50
	165o-180o
	-0.01
	0.14
	0.00
	0.11
	yes

	40
	165o-180o
	0.00
	0.33
	0.04
	0.17
	yes

	90
	150o-180o
	-0.01
	0.03
	-0.10
	0.18
	yes

	80
	150o-180o
	0.00
	0.03
	-0.09
	0.18
	yes

	70
	150o-180o
	-0.01
	0.05
	-0.11
	0.20
	yes

	60
	150o-180o
	0.00
	0.08
	-0.10
	0.20
	yes

	50
	150o-180o
	-0.01
	0.14
	-0.14
	0.21
	yes

	40
	150o-180o
	-0.01
	0.33
	-0.13
	0.28
	yes



[bookmark: _Ref23876579]Table 10: Statistics for constant density measurement grid types for the 4x2 reference antenna array without the re-positioning concept applied (charged particle implementation only)
	Number of Grid Points
	Range of Angles disregarded
	Mean Error [dB]
	Std. Dev [dB]
	Mean Error [dB]
	Std. Dev [dB]
	Re-Positioning Concept Applied

	
	
	90ox90o
	260ox130o
	

	90
	none
	0.00
	0.03
	0.05
	0.02
	no

	80
	none
	0.00
	0.04
	0.05
	0.03
	no

	70
	none
	0.00
	0.04
	0.05
	0.03
	no

	60
	none
	0.00
	0.09
	0.05
	0.05
	no

	50
	none
	0.00
	0.14
	0.05
	0.07
	no

	40
	none
	-0.01
	0.33
	0.05
	0.17
	no

	90
	165o-180o
	-0.05
	0.20
	0.00
	0.13
	no

	80
	165o-180o
	-0.06
	0.23
	-0.01
	0.14
	no

	70
	165o-180o
	-0.07
	0.27
	-0.02
	0.17
	no

	60
	165o-180o
	-0.08
	0.34
	-0.03
	0.21
	no

	50
	165o-180o
	-0.11
	0.43
	-0.04
	0.26
	no

	40
	165o-180o
	-0.15
	0.61
	-0.08
	0.39
	no

	90
	150o-180o
	-0.40
	1.08
	-0.28
	0.58
	no

	80
	150o-180o
	-0.47
	1.23
	-0.26
	0.56
	no

	70
	150o-180o
	-0.45
	1.22
	-0.32
	0.64
	no

	60
	150o-180o
	-0.41
	1.14
	-0.29
	0.61
	no

	50
	150o-180o
	-0.37
	1.09
	-0.36
	0.70
	no

	40
	150o-180o
	-0.50
	1.42
	-0.34
	0.73
	no



[bookmark: _Ref71272570]Observation 3: The single-element antenna assumption based on a 90ox90o HPBW yield finer TRP grids than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs. 
[bookmark: _Ref71272576]Proposal 6: Incorporate the TRP measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
Conclusion
The following observations and conclusions were made in this contribution. 
Observation 1: The single-element antenna assumption based on a 90ox90o HPBW yield a finer beam peak search grid than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs
Observation 2: The single-element antenna assumption based on a 90ox90o HPBW yield finer spherical coverage grid than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs.
Observation 3: The single-element antenna assumption based on a 90ox90o HPBW yield finer TRP grids than the single-element antenna assumption based on a 260ox130o HPBW for the same MUs.
Proposal 1: RAN5 to determine whether to adopt the RAN4 recommendation of an optional antenna configuration vendor declaration for test time reduction purposes in RAN5 Technical Specifications.
Proposal 2: Leverage the following option vendor declaration to allow the coarser measurement grids based on the 4x2 antenna configuration: do all antenna arrays with M x N (M ≥ N) comply with M ≤ 4 and N ≤ 2?
Proposal 3: Adopt the 90o/90o HPBW for the optional 4x2 antenna measurement grids.
Proposal 4: Incorporate the beam peak search measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
Proposal 5: Incorporate the spherical coverage measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
Proposal 6: Incorporate the TRP measurement grids proposed in this section based on the selected single-element antenna assumptions (see Proposal 3)
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