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Annex A (normative):
Measurement channels
[bookmark: _Toc21026742][bookmark: _Toc27744040][bookmark: _Toc36197211][bookmark: _Toc36197903]A.1	General
TBD
[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
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
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 beyond 150o infor ≥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 0.03dB 09dB with the allowance to skip and interpolate measurements beyond 150o infor ≥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 beyond 150o infor ≥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 beyond 144o infor ≥153o, see Annex M.4.4
[bookmark: _Toc21026916][bookmark: _Toc27744214][bookmark: _Toc36197385][bookmark: _Toc36198077]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
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 beyond 165o infor ≥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 beyond 150o infor ≥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 beyond 150o infor ≥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 beyond 150o infor ≥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, 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 beyond 165o infor ≥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.
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 beyond 150o infor ≥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 beyond 154.29o infor ≥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 beyond 128.58o infor ≥128.58o, see Annex M.4.4.
Choice of grid(s) among above 3 types of grids is up to test system implementation.
[bookmark: _Toc21026918][bookmark: _Toc27744216][bookmark: _Toc36197387][bookmark: _Toc36198079]M.4.1.4	Power class 4 devices
TBD
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