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<<< START OF CHANGES >>>
[bookmark: _Toc21026897][bookmark: _Toc27744195][bookmark: _Toc36197366][bookmark: _Toc36198058]M.2.1.3	Power class 3 devices
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: _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 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.
[bookmark: _Toc21026899][bookmark: _Toc27744197][bookmark: _Toc36197368][bookmark: _Toc36198060]<<< Skip Unchanged Sections >>>
[bookmark: _Toc21026905][bookmark: _Toc27744203][bookmark: _Toc36197374][bookmark: _Toc36198066]M.3.1.1.3	Power class 3 devices
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.
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



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 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: _Toc21026911][bookmark: _Toc27744209][bookmark: _Toc36197380][bookmark: _Toc36198072]<<< Skip Unchanged Sections >>>
M.3.2.1.3	Power class 3 devices
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: _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]
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 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: _Toc21026917][bookmark: _Toc27744215][bookmark: _Toc36197386][bookmark: _Toc36198078]<<< Skip Unchanged Sections >>>
M.4.1.3	Power class 3 devices
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 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 CHANGES >>>
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