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<<Unchanged sections skipped>>
[bookmark: _Toc21026891][bookmark: _Toc27744189][bookmark: _Toc36197360][bookmark: _Toc36198052][bookmark: _Toc21026893][bookmark: _Toc27744191][bookmark: _Toc36197362][bookmark: _Toc36198054]Annex M:(normative)
Measurement grids
This appendix describes the assumptions and definition of the minimum number of measurement grid points for various grid types. Further details can be found in [5].
A total of three measurement grids are considered:
-	Beam Peak Search Grid: using this grid, the TX and RX beam peak direction will be determined. 3D EIRP scans are used to determine the TX beam peak direction and 3D Throughput/RSRP/EIS scans for RX beam peak directions.
-	Spherical Coverage Grid: using this grid, the CDF of the EIRP/EIS distribution in 3D is calculated to determine the spherical coverage performance.
-	TRP Measurement Grid: using this grid, the total power radiated by the DUT in the TX beam peak direction is determined by integrating the EIRP measurements taken on the sampling grid.
<<Unchanged sections skipped>>
M.2	Beam Peak Search Grid
Editor’s note: Other implementations are not precluded as far as the respective analysis are presented and included in this TS
[bookmark: _Toc21026894][bookmark: _Toc27744192][bookmark: _Toc36197363][bookmark: _Toc36198055]M.2.1	UE Power classes
[bookmark: _Toc21026895][bookmark: _Toc27744193][bookmark: _Toc36197364][bookmark: _Toc36198056]M.2.1.1	Power class 1 devices
The antenna array assumptions for the MU simulations are outlined in Table M.2.1.1-0 and M.2.1.1-0a for PC1.
[bookmark: _Ref6898985]Table M.2.1.1-0: Single Antenna Element Radiation Pattern for PC1 and PC5
	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 M.2.1.1-0a: Composite Antenna Array Radiation Pattern for PC1 and PC5
	
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 (default), 6 x 6 (optional for PC5)

	Horizontal radiating element spacing 
	dh/λ = 0.5

	Vertical radiating element spacing 
	dv/λ = 0.5



In order to make a reasonable trade-off with measurement uncertainties, it is recommended to use for beam peak search the following measurement grids leading to a systematic error of “Beam Peak Search” of 0.7 dB: 
-	Constant density grid (using the charged particle implementation) with at least 3000 grid points.
-	Constant step size grid with at least 4902 grid points, corresponding to an angular step size of 3.6º.
[bookmark: _Ref23870768]For better measurement uncertainties, finer measurement grids as shown in Table M.2.1.1-1 may be used. Choice of grids among these 2 types of grids is up to test system implementation.
[bookmark: _CRTableM_2_1_11]Table M.2.1.1-1: Minimum number of unique grid points for sample systematic errors
	Systematic Error of ‘Beam Peak Search’: Offset from Beam Peak at which CDF is 5% 
	Minimum Number of Unique Grid Points for Constant Step Size Grid
	Minimum Number of Unique Grid Points for Constant Density Grid

	0.3dB
	10226 (2.5o step size)
	7000

	0.4dB
	N/A
	5000

	0.5dB
	7082 (3ostep size)
	4500

	0.6dB
	N/A
	3500

	0.7dB
	4902 (3.6o step size)
	3000



[bookmark: _Toc21026896][bookmark: _Toc27744194][bookmark: _Toc36197365][bookmark: _Toc36198057]M.2.1.2	Power class 2 devices
TBD
[bookmark: _Toc21026897][bookmark: _Toc27744195][bookmark: _Toc36197366][bookmark: _Toc36198058]M.2.1.3	Power class 3 devices
The antenna array assumptions for the MU simulations are outlined in Table M.2.1.3-0 and M.2.1.3-0a for PC3.
Table M.2.1.3-0: Single Antenna Element Radiation Pattern for PC3
	Antenna element horizontal radiation pattern
	
, Am =30 dB

	Horizontal half-power beamwidth of single element
	260° for 8 x 2 antenna array configuration, 90° for other optional configurations

	Antenna element vertical radiation pattern
	
, SLAv =30 dB

	Vertical half-power beamwidth of single array element 
	130º for 8 x 2 antenna array configuration, 90° for other optional configurations

	Array element radiation pattern
	


	Element gain without antenna losses
	GE,max = 1.5 dBi



Table M.2.1.3-0a: Composite Antenna Array Radiation Pattern for PC3
	
Composite array radiation pattern in dB 
	

the super position vector is given by:


the weighting is given by:



	Antenna array configuration (Row×Column)
	8 x 2 (default), 4 x 2 (optional), 6 x 2 (optional)

	Horizontal radiating element spacing dh/λ
	0.5

	Vertical radiating element spacing dv/λ
	0.5



In order to make a reasonable trade-off between measurement uncertainties, at least 800(constant density grid with  charged particle implementation) or 1106 (constant step size grid) measurement grid points shall be used for beam peak search procedures. For better measurement uncertainties, finer measurement grids as shown below may be used. Choice of grids among these 2 types of grids is up to test system implementation.
[bookmark: _CRTableM_2_1_31][bookmark: _Ref528606784]Table M.2.1.3-1: Minimum number of unique grid points for sample systematic errors (non-sparse antenna arrays)
	Systematic Error of ‘Beam Peak Search’: Offset from Beam Peak at which CDF is 5%
	Minimum Number of Unique Grid Points for Constant Step Size Grid 
	Minimum Number of Unique Grid Points for Constant Density Grid (charged particle implementation)

	0.2dB
	2522 (5o step size)
	2000

	0.3dB
	1742 (6o step size)
	1500

	0.4dB
	N/A
	1000

	0.5dB
	1106 (7.5ostep size)
	800



Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with M ≤ 4 and N ≤ 2 can utilize either of the following minimum number of grid points with the same systematic error of ‘Beam Peak Search’ of 0.5dB for beam peak search procedures:
- 	310 (constant density grid with charged particle implementation) measurement grid points.
-	422 (constant step size grid with Dq=Df=12.0o) measurement grid points.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with 4 < M ≤ 6 and N ≤ 2 can utilize either of the following minimum number of grid points with the same systematic error of ‘Beam Peak Search’ of 0.5dB for beam peak search procedures:
- 	575 (constant density grid with charged particle implementation) measurement grid points.
-	762 (constant step size grid with Dq=Df=9.0o) measurement grid points.
[bookmark: _Toc21026898][bookmark: _Toc27744196][bookmark: _Toc36197367][bookmark: _Toc36198059]M.2.1.4	Power class 4 devices
TBD
M.2.1.5	Power class 5 devices
The same antenna array asssumptions and measurement grids as in Clause M.2.1.1 apply.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10a of [11], devices with an M x N (M ≥ N) configuration with M ≤ 6 and N ≤ 6 can utilize either of the following minimum number of grid points with the same systematic error of ‘Beam Peak Search’ of 0.7dB for beam peak search procedures:
-	Constant density grid (using the charged particle implementation) with at least 750 grid points.
-	Constant step size grid with at least 1106 grid points, corresponding to an angular step size of 7.5º.
<<Unchanged sections skipped>>
[bookmark: _Toc21026900][bookmark: _Toc27744198][bookmark: _Toc36197369][bookmark: _Toc36198061]M.3	Spherical Coverage Grid
Editor’s note: Other implementations are not precluded as far as the respective analysis are presented and included in this TS
[bookmark: _Toc21026901][bookmark: _Toc27744199][bookmark: _Toc36197370][bookmark: _Toc36198062]M.3.1	EIRP spherical coverage
[bookmark: _Toc21026902][bookmark: _Toc27744200][bookmark: _Toc36197371][bookmark: _Toc36198063]M.3.1.1	UE Power classes
[bookmark: _Toc21026903][bookmark: _Toc27744201][bookmark: _Toc36197372][bookmark: _Toc36198064]M.3.1.1.1	Power class 1 devices
The same antenna array asssumptions as in Clause M.2.1.1 apply.
In order to make a reasonable trade-off with measurement uncertainties, it is recommended to use the following recommendation in terms of min. number of grid points, standard deviation, and mean error for spherical coverage grids:
-	constant density grid (using the charged particle implementation) with at least 200 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.13dB and 0.04dB Mean Error
-	constant step size grid with at least 266 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.12dB and 0.06dB Mean Error
For better measurement uncertainties, finer measurement grids as shown in Tables M.3.1.1.1-1 and M.3.1.1.1-2 may be used. Choice of grids among these 2 types of grids is up to test system implementation.
There is no need to have the Tx beam peak placed on a measurement grid point.
For constant step size measurement grids, the CDF analyses require the PDFs to be scaled by sin(theta) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
[bookmark: _CRTableM_3_1_1_11]Table M.3.1.1.1-1: Statistical results of EIRP85%CDF for the 12x12 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]

	12
	422
	0.10
	0.03

	15
	266
	0.12
	0.06

	20
	146
	0.23
	0.05



[bookmark: _CRTableM_3_1_1_12]Table M.3.1.1.1-2: Statistical results of EIRP85%CDF for the 12x12 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]

	150
	0.15
	0.06

	175
	0.13
	0.04

	200
	0.13
	0.04



[bookmark: _Toc21026904][bookmark: _Toc27744202][bookmark: _Toc36197373][bookmark: _Toc36198065]M.3.1.1.2	Power class 2 devices
TBD
[bookmark: _Toc21026905][bookmark: _Toc27744203][bookmark: _Toc36197374][bookmark: _Toc36198066]M.3.1.1.3	Power class 3 devices
The same antenna array asssumptions as in Clause M.2.1.3 apply.
In order to make a reasonable trade-off between measurement uncertainties, at least 200 (constant density grid with charged particle implementation) or 266 (constant step size grid) measurement grid points shall be used for EIRP spherical coverage procedure. For better measurement uncertainties, finer measurement grids as shown below may be used. Choice of grids among these 2 types of grids is up to test system implementation.
There is no need to have the Tx beam peak placed on a measurement grid point.
For constant step size measurement grids, the CDF analyses require the PDFs to be scaled by sin(theta) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
[bookmark: _CRTableM_3_1_1_31]Table M.3.1.1.3-1: Statistical results of EIRP50%CDF for the 8x2 antenna array for constant density measurement grids (with charged particle implementation) and the beam peak oriented in completely random orientations errors (non-sparse antenna arrays)
	Number of unique grid points
	STD [dB]
	|Mean Error| [dB]

	200
	0.11
	0.02

	300
	0.08
	0.01

	400
	0.07
	0.01

	500
	0.06
	0.01



[bookmark: _CRTableM_3_1_1_32]Table M.3.1.1.3-2: Statistical results of EIRP50%CDF for the 8x2 antenna array for constant step size measurement grids and the beam peak oriented in completely random orientations errors (non-sparse antenna arrays)
	Step Size [o]
	Number of unique grid points
	STD [dB]
	|Mean Error| [dB]

	9
	762
	0.05
	0.00

	10
	614
	0.06
	0.00

	12
	422
	0.07
	0.01

	15
	266
	0.12
	0.01



Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with M ≤ 4 and N ≤ 2 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	180 (constant density grid with charged particle implementation) measurement grid points with std. deviation of 0.12dB.
-	266 (constant step size grid with Dq=Df=15.0o) measurement grid points with std. deviation of 0.11dB.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with 4 < M ≤ 6 and N ≤ 2 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	200 (constant density grid with charged particle implementation) measurement grid points with std. deviation of 0.14dB.
-	266 (constant step size grid with Dq=Df=15.0o) measurement grid points with std. deviation of 0.15dB.
[bookmark: _Toc21026906][bookmark: _Toc27744204][bookmark: _Toc36197375][bookmark: _Toc36198067]M.3.1.1.4	Power class 4 devices
TBD
M.3.1.1.5	Power class 5 devices
The same antenna array asssumptions and measurement grids as in Clause M.3.1.1.1 apply.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10a of [11], devices with an M x N (M ≥ N) configuration with M ≤ 6 and N ≤ 6 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	constant density grid (using the charged particle implementation) with at least 200 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.13dB.
-	constant step size grid with at least 266 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.12dB.

[bookmark: _Toc21026907][bookmark: _Toc27744205][bookmark: _Toc36197376][bookmark: _Toc36198068]M.3.2	EIS spherical coverage
[bookmark: _Toc21026908][bookmark: _Toc27744206][bookmark: _Toc36197377][bookmark: _Toc36198069]M.3.2.1	UE Power classes
[bookmark: _Toc21026909][bookmark: _Toc27744207][bookmark: _Toc36197378][bookmark: _Toc36198070]M.3.2.1.1	Power class 1 devices
The same antenna array asssumptions as in Clause M.2.1.1 apply.
In order to make a reasonable trade-off with measurement uncertainties, it is recommended to use the following recommendation in terms of min. number of grid points, standard deviation, and mean error for spherical coverage grids:
-	constant density grid (using the charged particle implementation) with at least 200 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.13dB and 0.04dB Mean Error
-	constant step size grid with at least 266 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.12dB and 0.06dB Mean Error
-	the MU element ‘Systematic error related to EIS spherical coverage’ is the DL step size, i.e., 0.2dB.
Choice of grids among these 2 types of grids is up to test system implementation.
There is no need to have the Rx beam peak placed on a measurement grid point.
For constant step size measurement grids, the CCDF analyses require the PDFs to be scaled by sin(theta) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
[bookmark: _Toc21026910][bookmark: _Toc27744208][bookmark: _Toc36197379][bookmark: _Toc36198071]M.3.2.1.2	Power class 2 devices
TBD
[bookmark: _Toc21026911][bookmark: _Toc27744209][bookmark: _Toc36197380][bookmark: _Toc36198072]M.3.2.1.3	Power class 3 devices
The same antenna array asssumptions as in Clause M.2.1.3 apply.
In order to make a reasonable trade-off between measurement uncertainties, at least 200 (constant density grid with charged particle implementation) or 266 (constant step size grid) measurement grid points shall be used for EIS spherical coverage procedure. For better measurement uncertainties, finer measurement grids as shown below may be used. Choice of grid(s) among these 2 types of grids is up to test system implementation.
There is no need to have the Rx beam peak placed on a measurement grid point.
For constant step size measurement grids, the CCDF analyses require the PDFs to be scaled by sin(theta) or the normalized Clenshaw-Curtis weights W()/W(90o), introduced in Section M.4.2.1.
[bookmark: _CRTableM_3_2_1_31][bookmark: _Ref528523941]Table M.3.2.1.3-1: Statistical results of EIS50%CDF for the 8x2 antenna array for constant step size measurement grids and the beam peak oriented in completely random orientations errors (non-sparse antenna arrays)
	
	DL Power Step Size: infinitesimal
	DL Power Step Size: 0.1dB
	DL Power Step Size: 0.5dB
	DL Power Step Size:
1dB

	Step Size [o]
	Number of unique grid points
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]

	6.0
	1742
	0.03
	0.00
	0.03
	0.10
	0.03
	0.50
	0.02
	1.02

	9.0
	762
	0.05
	0.00
	0.05
	0.10
	0.05
	0.50
	0.04
	1.02

	10.0
	614
	0.06
	0.00
	0.06
	0.10
	0.06
	0.50
	0.05
	1.02

	12.0
	422
	0.08
	0.01
	0.07
	0.10
	0.07
	0.50
	0.07
	1.02

	15.0
	266
	0.12
	0.02
	0.12
	0.10
	0.11
	0.50
	0.10
	1.02


[bookmark: _Ref528524005][bookmark: _Ref528523919]
[bookmark: _CRTableM_3_2_1_32]Table M.3.2.1.3-2: Statistical results of EIS50%CDF for the 8x2 antenna array for constant density measurement grids (with charged particle implementation) and the beam peak oriented in completely random orientations errors (non-sparse antenna arrays)
	
	DL Power Step Size: infinitesimal
	DL Power Step Size: 0.1dB
	DL Power Step Size: 0.5dB
	DL Power Step Size: 
1dB

	Number of unique grid points
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]
	STD [dB]
	|Mean Error| [dB]

	200
	0.10
	0.02
	0.10
	0.10
	0.10
	0.50
	0.09
	1.01

	300
	0.08
	0.01
	0.08
	0.10
	0.08
	0.50
	0.07
	1.01

	400
	0.06
	0.01
	0.06
	0.10
	0.06
	0.50
	0.05
	1.01

	500
	0.06
	0.01
	0.06
	0.10
	0.06
	0.50
	0.05
	1.01



Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], , devices with an M x N (M ≥ N) configuration with M ≤ 4 and N ≤ 2 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	180 (constant density grid with charged particle implementation) measurement grid points with std. deviation of 0.12dB.
-	266 (constant step size grid with Dq=Df=15.0o) measurement grid points with std. deviation of 0.11dB.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with 4 < M ≤ 6 and N ≤ 2 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	200 (constant density grid with charged particle implementation) measurement grid points with std. deviation of 0.14dB.
-	266 (constant step size grid with Dq=Df=15.0o) measurement grid points with std. deviation of 0.15dB.
[bookmark: _Toc21026912][bookmark: _Toc27744210][bookmark: _Toc36197381][bookmark: _Toc36198073]M.3.2.1.4	Power class 4 devices
TBD
M.3.2.1.5	Power class 5 devices
The same antenna array asssumptions and measurement grids as in Clause M.3.2.1.1 apply.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10a of [11], devices with an M x N (M ≥ N) configuration with M ≤ 6 and N ≤ 6 can utilize either of the following minimum number of grid points for spherical coverage procedures:
-	constant density grid (using the charged particle implementation) with at least 200 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.13dB 
-	constant step size grid with at least 266 grid points: standard deviation (MU element ‘Influence of spherical coverage grid’) of 0.12dB.
-	the MU element ‘Systematic error related to EIS spherical coverage’ is the DL step size, i.e., 0.2dB
[bookmark: _Toc21026913][bookmark: _Toc27744211][bookmark: _Toc36197382][bookmark: _Toc36198074]M.4	TRP Measurement Grid
Editor’s note: Other implementations are not precluded as far as the respective analysis are presented and included in this TS
[bookmark: _Toc21026914][bookmark: _Toc27744212][bookmark: _Toc36197383][bookmark: _Toc36198075]M.4.1	UE Power Classes
[bookmark: _Toc21026915][bookmark: _Toc27744213][bookmark: _Toc36197384][bookmark: _Toc36198076]M.4.1.1	Power class 1 devices
The same antenna array asssumptions as in Clause M.2.1.1 apply.
In order to make a reasonable trade-off between measurement uncertainties, at least the following number of points shall be included in the measurement grid for TRP measurements PC1 UEs based on the assumption that the standard deviation does not exceed 0.25dB. If the re-positioning concept is not applied to TRP test cases:
-	500 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.25 dB 
-	25 latitudes and 48 longitudes (1106 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.10dB with the allowance to skip and interpolate measurements at the pole at =180o, see Annex M.4.4
-	25 latitudes and 48 longitudes (1106 unique grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.07dB with the allowance to skip and interpolate measurements at the pole at =180o, see Annex M.4.4
[bookmark: _Toc21026916][bookmark: _Toc27744214][bookmark: _Toc36197385][bookmark: _Toc36198077]If the re-positioning concept is applied to TRP test cases:
-	500 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.25 dB with the allowance to skip and interpolate measurements for ≥150o, see Annex M.4.4
-	25 latitudes and 48 longitudes (1106 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.09dB with the allowance to skip and interpolate measurements for ≥157.5o, see Annex M.4.4
-	25 latitudes and 48 longitudes (1106 unique grid points) for constant step size grid – Clenshaw-Curtis weights integration approach, with standard deviation of 0.03dB with the allowance to skip and interpolate measurements for ≥157.5o, see Annex M.4.4
-	21 latitudes and 40 longitudes (762 unique grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.24 dB with the allowance to skip and interpolate measurements for ≥153o, see Annex M.4.4
M.4.1.2	Power class 2 devices
TBD
[bookmark: _Toc21026917][bookmark: _Toc27744215][bookmark: _Toc36197386][bookmark: _Toc36198078]M.4.1.3	Power class 3 devices
The same antenna array asssumptions as in Clause M.2.1.3 apply.
In order to make a reasonable trade-off between measurement uncertainties, at least the following number of points should be included in the measurement grid for TRP measurements for non-sparse antenna arrays case. If the re-positioning concept is not applied to TRP test cases:
-	135 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.23 dB.
-	12 latitudes and 19 longitudes for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.25dB with the allowance to skip and interpolate measurements at the pole at =180o.
-	12 latitudes and 19 longitudes for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.20 dB with the allowance to skip and interpolate measurements at the pole at =180o.
If the re-positioning concept is applied to TRP test cases:
-	135 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.23 dB with the allowance to skip and interpolate measurements for ≥165o, see Annex M.4.4
-	150 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.25 dB with the allowance to skip and interpolate measurements for ≥150o, see Annex M.4.4
-	12 latitudes and 19 longitudes for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.25dB with the allowance to skip and interpolate measurements the at pole at =180o, see Annex M.4.4
-	12 latitudes and 19 longitudes for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.20 dB with the allowance to skip and interpolate measurements the at pole at =180o, see Annex M.4.4
-	13 latitudes and 24 longitudes for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.21dB with the allowance to skip and interpolate measurements for ≥165o, see Annex M.4.4
-	13 latitudes and 24 longitudes for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.15 dB with the allowance to skip and interpolate measurements for ≥165o, see Annex M.4.4.
Choice of grid(s) among above 3 types of grids is up to test system implementation.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with M ≤ 4 and N ≤ 2 can utilize either of the following minimum number of grid points for TRP procedures without the repositioning approach:
-	50 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.14 dB.
-	80 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.23 dB. with the allowance to skip and interpolate measurements for ≥165o, see Annex M.4.4.
-	8 latitudes and 14 longitudes (84 unique number of grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.25dB with the allowance to skip and interpolate measurements at the pole at =180o.
-	8 latitudes and 14 longitudes (84 unique number of grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.20 dB with the allowance to skip and interpolate measurements at the pole at =180o.
[bookmark: _Toc21026918][bookmark: _Toc27744216][bookmark: _Toc36197387][bookmark: _Toc36198079]Either of the following minimum number of grid points for TRP procedures apply if the re-positioning is applied:
-	50 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.14 dB with the allowance to skip and interpolate measurements for ≥150o, see Annex M.4.4.
-	7 latitudes and 12 longitudes (62 unique number of grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.20 dB with the allowance to skip and interpolate measurements the at pole at =180o, see Annex M.4.4.
-	8 latitudes and 14 longitudes (86 unique number of grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.25dB with the allowance to skip and interpolate measurements for ≥154.29o, see Annex M.4.4.
-	8 latitudes and 14 longitudes (86 unique number of grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.09 dB with the allowance to skip and interpolate measurements for ≥128.58o, see Annex M.4.4.
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10 of [11], devices with an M x N (M ≥ N) configuration with 4 < M ≤ 6 and N ≤ 2 can utilize either of the following minimum number of grid points for TRP procedures without the repositioning approach:
-	100 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.13 dB.
-	10 latitudes and 18 longitudes (Dq=Df=20°, 146 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.23dB with the allowance to skip and interpolate measurements at the pole at =180o, see Annex M.4.4.
-	10 latitudes and 16 longitudes (Dq=20°, Df=22.5°, 130 unique grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.23dB with the allowance to skip and interpolate measurements at the pole at =180o, see Annex M.4.4.
Either of the following minimum number of grid points for TRP procedures apply if the re-positioning is applied:
-	90 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.21 dB with the allowance to skip and interpolate measurements for ≥150o, see Annex M.4.4
-	10 latitudes and 18 longitudes (Dq=Df=20°, 146 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.23dB with the allowance to skip and interpolate measurements ≥140o, see Annex M.4.4
-	10 latitudes and 16 longitudes (Dq=20°, Df=22.5°, 122 unique grid points) for constant step size grid – Clenshaw-Curtis weights integration approach, with standard deviation of 0.18dB with the allowance to skip and interpolate measurements for ≥140o, see Annex M.4.4.
Choice of grid(s) among above 3 types of grids is up to test system implementation.
M.4.1.4	Power class 4 devices
TBD
M.4.1.5	Power class 5 devices
The same antenna array asssumptions and measurement grids as in Clause M.4.1.1 apply. 
Based on an optional vendor declaration with respect to the antenna array configuration, see Table A.4.3.9-10a of [11], devices with an M x N (M ≥ N) configuration with M ≤ 6 and N ≤ 6 can utilize either of the following minimum number of grid points for TRP procedures without the repositioning approach:
-	150 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.13 dB 
-	13 latitudes and 24 longitudes (266 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.20dB with the allowance to skip and interpolate measurements at the pole at =180°, see Annex M.4.4.
[bookmark: _Hlk63680806]-	13 latitudes and 24 longitudes (266 unique grid points) for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.15dB with the allowance to skip and interpolate measurements at the pole at =180°, see Annex M.4.4.
Either of the following minimum number of grid points for TRP procedures apply if the re-positioning is applied:
-	150 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.13 dB with the allowance to skip and interpolate measurements for ≥150°, see Annex M.4.4
-	13 latitudes and 24 longitudes (266 unique grid points) for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.19dB with the allowance to skip and interpolate measurements for ≥150°, see Annex M.4.4
[bookmark: _Hlk63680938]-	13 latitudes and 24 longitudes (266 unique grid points) for constant step size grid – Clenshaw-Curtis weights integration approach, with standard deviation of 0.04dB with the allowance to skip and interpolate measurements for ≥150°, see Annex M.4.4.
<<End of change>>
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