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1	Introduction 
In previous RAN4#109 and RAN5#101 meetings, contributions questioning the feasibility of reduce grid adoption in 3GPP were presented on [1-3]. After a series of lengthy on and off-line discussions a compromised text was agreed to be included on TR 38.870 section B.1.12 [4, 5], as follows:
Table B.2.12-1: Grid Options for TRP/TRS with constant-step size grids
Test Metric
Frequency Range
Quadrature
[°]
[°]
Min. Number of Grid Points (Note 1)
Std. Uncertainty [dB]
|Mean Error| (Note 3) [dB]
TRP
< 3GHz
sin()
15
15
266
0
0
TRS


30
30
62
0.13
0
TRP

Clenshaw-Curtis
15
15
266
0
0
TRS


30
30
62
0.10
0
TRP (Note 2)


30
30
62
0.10
0
TRS (Note 2)


30
60
32
0.15
0
TRS (Note 2)


45
45
26
0.19
0
TRP
> 3GHz
sin()
15
15
266
0
0
TRS


30
30
62
0.21
0
TRP

Clenshaw-Curtis
15
15
266
0
0
TRS


30
30
62
0.18
0
TRP (Note 2)


30
30
62
0.18
0
TRS (Note 2)


30
60
32
0.25
0
TRS (Note 2, 4)


45
45
27
0.23
0.08
TRS (Note 2, 5)


45
45
25
0.25
0.08
Note 1: The exact number of grid points depends on how the back pole EIRP(=180°)/EIS(=180°) is approximated due to obstruction and/or blocking.
Note 2: The overall MU shall not be larger than the maximum MU limits if the coarsest measurement grid is adopted.
Note 3: The inclusion of the mean error into the MU template/budget is FFS.
Note 4: The EIS value at 180˚ is determined from two 165º measurements.
Note 5: The EIS value at 180˚ is averaged from previous cut.

The mean error in Table B.2.12-1 shall be considered a systematic uncertainty that cannot be corrected and thus shall be included in the uncertainty budget table as a systematic uncertainty added to the combined expanded uncertainty. 
The legacy grid with ==15° for TRP and ==30° for TRS should be considered the default measurement grid and is recommended for certification testing.























2	Results and discussions
The proposed alternative grids were evaluated using measured TRP data which was down sampled from a 15-degree data set (legacy grid).  TRP measurement results were collected on thirty-four devices.  
The results are presented based on the delta in (dB) from the legacy TRP measurements grid taken with elevation and azimuth with 15º grid resolution.
The post-processed TRP measurement results are presented on Table 1 
The results on Table 1 are presented using the following color code:
a. Grid selection producing the lower TRP result, green.
b. Grid selection producing the highest TRP result, red.
c. Variation lower than 0.25dB, green
d. Variation between 0.25 and 0.5 dB, blue
e. Variation between 0.5 and 0.75dB, black
f. Variation beyond 0.75dB, red
The column “Variation between data points open selection”, means that any arbitrarily grid was selected strictly based on lower and higher TRP results.
The column “Variation from legacy grids to C.C. open selection”, means that this delta is calculated between the 15 degrees Clenshaw Curtis legacy grid and the grid selection that provides the lowest TRP results.
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Table 1, TRP deltas vs. grid dependency 
3	Observations and Proposals

Observation 1: 	Despite the limited number of data-points, the Table 1 indicates that an open selection of reduced grids will cause a large distribution of reduced grids alternatives based on devices radiation pattern characteristics.
Observation 2:	The variation of reduced grid selection seems to be uniformly distributed among devices with different antenna systems radiation pattern directivities.
Observation 3:	The larger variation between reduced grid with lowest TRP vs. reduced grid with highest TRP, can be higher than 1dB. This is a conservative estimate based on the limited number of samples. It’s expected that larger devices sample might produce even larger variations.
Observation 4:	As expected, and observed on [3], the larger variation between reduced grid with lowest TRP vs. reduced grid with highest TRP seems to occur in the data points with antennas which the directivity is higher than 6dBi. 
Observation 5:	The observations in this work are TRP measurement based, there’s no evidence that observation/conclusion based on TRP measurement results can be considered for TRS reduced grid proposals.
Observation 6:	As stated on Table B.2.12-1 (Note 3) [5], at this point no mean error related to grid selection is included on the MU budget.



Proposal 1:	RAN 5 to consider a revision of the text on section B.2.12 [5] to:
“The legacy grid with ==15° for TRP and ==30° for TRS should shall be considered the default measurement grid and is recommended for certification testing.

Proposal 2:	RAN 5 to reinforce with RAN4 that data collection for performance requirements pool of data shall be taken only with legacy grids, thus avoiding an open selection of reduced grids.
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Grid Dependent Data Selection, [.ower vs. Higher TRP results

Sin Theta Clenshaw Curtis Variation fr?)/raglfé[;(;zy
Test Tested |Directivity 30/60 between data grids to C.C.
condition| bands (dBi) 15/30 15/30 30 deg, 30/60 30/60 45, Ave |45, ave 2 | points open
15 deg 30 deg 15 deg hybrid | theta phi 30 deg theta phi | square hybrid (Theta, last cut points selection open
Phi) selection

FS n41 3.52 0.01 0.04 | 000 [ 0.0l 0.00_| =001 | o001 0.04_| -0.01 0.00 0.2 | 015 0.14
FS n41 3.63 0.0l [GSN o.00 0.00 0.00 0.00 0.00 [ -0.01 | -0.02 0.03 -0.30 | -0.27 0.33 0.27
FS n79 3.75 0.0l_| -0.04 [ 0.00 0.00 0.0l | -0.08 | -0.06 010 | 006 | 029 | -027 0.31 0.29
FS n79 3.81 0.01 0.00 0.00 0.00 0.00 [ -0.05 [ -0.04 20.06 | -0.05 2029 | -0.26 0.38 0.29
FS n41 3.94 0.02 0.02 0.00 0.00 0.00 | -0.04 | -0.03 | -0.07 [ -0.04 034 | 033 0.39 0.34
FS n41 4.10 0.02 00| 003 | -0.02 [ -0.03 [ -0.03 002 | 013 | -0.13 0.16 0.13
FS n78 4.92 0.01 0.00 0.05 0.06 0.21 0.01 20.05 0.62 [0S 0.73 0.68
FS n78 625 | -0.01 [ -0.90 -0.01 | 089 | 090 | 110 | -0.91 -0.80 | -0.60 | -0.28 1.10 1.10
FS n41 6.64 | -0.01 [ -0.15 0.0 | 011 | 012 | 019 [ 010 | -004 [ -032 | -0.23 0.32 0.32
FS n78 6.65 | -0.01 [ -0.80 077 | 076 | 087 | -0.75 -0.85 0.64 | -0.24 0.89 0.85
FS n41 6.81 | -0.01 006 | -010 | 011 | 018 | 020 | -0.15 |NNONONE 0.60 0.40
BHHR | n79 7.20 0.00 | 033 | 037 | 052 | -029 | -020 [ 018 | -0.10 0.52 0.52
BHHR | n4l 7.36 001 | -0.12 | -0.13 039 | 047 | -0.11 | 001 054 [ 047
FS n78 7.39 -0.04 | 034 | 044 | 063 | -039 | -050 | -043 | -0.04 0.63 0.63
BHHR | n4l 7.42 0.0 | 015 | 016 | -0.01 | -0.45 048 | 016 | -0.01 049 [ 048
FS n78 7.43 -0.05 | 046 | 057 | -0.68 | -0.48 -0.61 059 | -026 | 0.8 0.68
BHHR | n79 7.54 0.02 0.10 0.00 [ =001 | 0.02 0.03 0.07 0.23 0.17 0.04_ | 0.00 0.27 0.27
FS n41 756 | -0.02 [ -023 [ 0.00 0.01 000 | 020 | -0.19 [ -0.19 [ 019 | -0.29 0.18 0.53 0.25
FS n41 756 | -0.03 [ -0.44 041 | 042 | 057 | -039 | -046 | -0.87 0.88 0.87
FS n41 7.58 2002 | -0.18 015 | 013 | 011 | -0.16 | -0.32 0.17 056 [ 032
FS 41 759 | -0.02 [ -0.29 027 | 023 | 012 | 025 026 | 036 | -0.03 0.37 0.36
FS n40 762 | -0.03 [ -0.49 045 | 045 | 057 | -0.43 049 | 102 [ -0.61 1.03 1.02
FS n79 7.65 20.03 | -021 018 | 032 | 050 | -0.18 044 | 075 | -0.55 0.77 0.75
BHHR | n79 7.73 0.02 0.14 0.07 .12 |G 0.19 0.25 0.02 | -0.01 0.27 0.26
FS n78 777 | _-0.02 [ 0.6l 058 | 058 | 059 | -057 | -060 | -055 | -0.38 0.61 0.60
BHHR | n79 7.79 0.0l | -0.28 031 | 028 | 029 | .05 0.00 030 | -0.26 0.40 031
BHHR | n79 7.81 0.00 | -0.05 0.09 | 006 | 007 | 024 | -014 [ -013 [ -0.01 0.25 0.24
BHHR | n79 7.81 001 | -0.4 026 | 029 | 027 | -025 -0.04 | 003 | -0.02 0.34 0.29
FS n78 783 | _-0.02 [ -0.59 055 | 055 | 054 | 055 -0.61 0.60 | 041 | o061 [ o6l
BHHR | n79 7.86 001 | -0.4 026 | 029 | 027 | 025 -0.04 | 003 | -0.02 0.34 0.29
BHHR | n79 8.02 0.00 | -022 022 | 023 | 011 | -030 | -0.50 0.27 0.77 0.50
BHHR | n79 8.06 0.00 | -021 | 0.00 005 | -0.06 | -021 | -022 [ -014 | -030 | -0.47 0.38 0.85 0.47
BHHR | n79 8.57 001 | -033 | 0.00 [ -0.05 035 | 041 | 058 | -024 | -008 | -013 | -0.09 0.60 0.58
FS 40 8.63 0.04 | -032 [ 0.00 0.00 030 | -027 | 017 | -032 | -042 | 083 | -036 0.84 0.83










15 deg 30 deg 15 deg

15/30 

hybrid

15/30 

theta phi

30 deg

30 deg, 

theta phi

30/60 

square

30/60 

hybrid

30/60 

(Theta, 

Phi)

45, Ave 

last cut

45, ave 2 

points

FS n41 3.52 0.01 0.04 0.00 0.01 0.00 -0.01 0.01 0.04 -0.01 0.00 0.12 0.14 0.15 0.14

FS n41 3.63 0.01 0.05 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 0.03 -0.30 -0.27 0.33 0.27

FS n79 3.75 0.01 -0.04 0.00 0.00 0.01 -0.08 -0.06 0.02 -0.10 -0.06 -0.29 -0.27 0.31 0.29

FS n79 3.81 0.01 0.00 0.00 0.00 0.00 -0.05 -0.04 0.09 -0.06 -0.05 -0.29 -0.26 0.38 0.29

FS n41 3.94 0.02 0.02 0.00 0.00 0.00 -0.04 -0.03 -0.07 -0.04 0.05 -0.34 -0.33 0.39 0.34

FS n41 4.10 0.02 0.03 0.00 0.00 0.01 -0.03 -0.02 -0.03 -0.03 -0.02 -0.13 -0.13 0.16 0.13

FS n78 4.92 0.01 0.13 0.00 0.00 0.00 0.05 0.06 0.21 0.01 -0.05 0.62 0.68 0.73 0.68

FS n78

6.25

-0.01 -0.90 0.00 0.00 -0.01 -0.89 -0.90 -1.10

-0.91 -0.80 -0.60

-0.28 1.10 1.10

FS n41 6.64 -0.01 -0.15 0.00 0.00 -0.01 -0.11 -0.12 -0.19

-0.10 -0.04 -0.32

-0.23 0.32 0.32

FS n78

6.65

-0.01 -0.80 0.00 -0.02 0.04 -0.77 -0.76 -0.87

-0.75 -0.85 -0.64

-0.24 0.89 0.85

FS n41

6.81

-0.01 -0.06 0.00 -0.01 0.03 -0.06 -0.10 -0.11

-0.18 -0.20 -0.18

0.40 0.60 0.40

BHHR n79 7.20 0.00 -0.30 0.00 -0.02 -0.01 -0.33 -0.37 -0.52

-0.29 -0.20 -0.18

-0.10 0.52 0.52

BHHR n41 7.36 0.00 -0.10 0.00 -0.02 0.01 -0.12 -0.13 0.06

-0.39 -0.47 -0.11

0.01 0.54 0.47

FS n78

7.39

-0.03 -0.39 0.00 0.00 -0.04 -0.34 -0.44 -0.63

-0.39 -0.50 -0.43

-0.04 0.63 0.63

BHHR n41 7.42 0.00 -0.13 0.00 0.00 -0.01 -0.15 -0.16 -0.01

-0.45 -0.48 -0.16

-0.01 0.49 0.48

FS n78 7.43 -0.02 -0.49 0.00 -0.01 -0.05 -0.46 -0.57 -0.68

-0.48 -0.61 -0.59

-0.26 0.68 0.68

BHHR n79 7.54 0.02 0.10 0.00 -0.01 0.02 0.03 0.07 0.23

0.17 0.27 0.04

0.00 0.27 0.27

FS n41 7.56 -0.02 -0.23 0.00 0.01 0.00 -0.20 -0.19 -0.19

-0.19 -0.29 0.18

0.25 0.53 0.25

FS n41 7.56 -0.03 -0.44 0.00 -0.01 0.01 -0.41 -0.42 -0.57

-0.39 -0.46 -0.87

-0.44 0.88 0.87

FS n41 7.58 -0.02 -0.18 0.00 0.00 0.01 -0.15 -0.13 -0.11

-0.16 -0.32 0.17

0.24 0.56 0.32

FS 41 7.59 -0.02 -0.29 0.00 0.01 0.00 -0.27 -0.23 -0.12

-0.25 -0.26 -0.36

-0.03 0.37 0.36

FS n40 7.62 -0.03 -0.49 0.00 0.00 0.00 -0.45 -0.45 -0.57

-0.43 -0.49 -1.02

-0.61 1.03 1.02

FS n79 7.65 -0.03 -0.21 0.00 0.02 -0.09 -0.18 -0.32 -0.50

-0.18 -0.44 -0.75

-0.55 0.77 0.75

BHHR n79 7.73 0.02 0.14 0.00 0.02 0.00 0.07 0.12 0.26

0.19 0.25 0.02

-0.01 0.27 0.26

FS n78

7.77

-0.02 -0.61 0.00 0.00 0.00 -0.58 -0.58 -0.59

-0.57 -0.60 -0.55

-0.38 0.61 0.60

BHHR n79 7.79 0.01 -0.28 0.00 -0.08 0.09 -0.31 -0.28 -0.29

-0.15 0.00 -0.30

-0.26 0.40 0.31

BHHR n79 7.81 0.00 -0.05 0.00 -0.02 0.01 -0.09 -0.06 -0.07

-0.24 -0.14 -0.13

-0.01 0.25 0.24

BHHR n79 7.81 0.01 -0.24 0.00 -0.06 0.05 -0.26 -0.29 -0.27

-0.25 -0.04 -0.03

-0.02 0.34 0.29

FS n78

7.83

-0.02 -0.59 0.00 0.00 -0.01 -0.55 -0.55 -0.54

-0.55 -0.61 -0.60

-0.41 0.61 0.61

BHHR n79 7.86 0.01 -0.24 0.00 -0.06 0.05 -0.26 -0.29 -0.27

-0.25 -0.04 -0.03

-0.02 0.34 0.29

BHHR n79 8.02 0.00 -0.22 0.00 0.04 -0.06 -0.22 -0.23 -0.11

-0.30 -0.50 0.27

0.28 0.77 0.50

BHHR n79 8.06 0.00 -0.21 0.00 0.05 -0.06 -0.21 -0.22 -0.14

-0.30 -0.47 0.38

0.38 0.85 0.47

BHHR n79 8.57 0.01 -0.33 0.00 -0.05 0.02 -0.35 -0.41 -0.58

-0.24 -0.08 -0.13

-0.09 0.60 0.58

FS 40 8.63 -0.04 -0.32 0.00 0.00 0.01 -0.30 -0.27 -0.17 -0.32 -0.42 -0.83 -0.36 0.84 0.83
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