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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Measurement grids would impact on the measurement time and measurement uncertainty. In last RAN4 meeting #107, the methodology of analyzing multi-RX DL 2 AoA spherical coverage was discussed, and the following agreements were achieved [1].
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The differences of the simulation results between fine grids and coarse grids help to perform MU analysis and further determine proper measurement grid for multi-RX DL 2 AoA spherical coverage.
This contribution presents our simulations and analysis on measurement grid with different step size for multi-RX DL 2 AoA spherical coverage.

2 Discussion
The simulations of multi-RX DL 2 AoA spherical coverage are performed with different step sizes. The simulation assumptions are the same with those simulations performed in the core requirement definition session. Including, the antenna module implementations are Top-Left implementation and Left-Right implementation, as below.
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The following parts of the UE are modelled for beam pattern simulation.
	Components
	Materials

	Front/Back cover
	Glass

	Side cover
	Lossy Metal 1

	LCD
	Lossy Metal 1

	Battery 
	Lossy Metal 1

	PCB
	Lossy Metal 2


Note: Lossy Metal 1 and Lossy Metal 2 are different metal materials.
The typical antenna patterns with 0-degree phase shift on Left side / Right side / Top side based on above simulation modelling are illustrated as below.
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Based on the above simulation assumptions and antenna patterns, four types of step sizes are simulated, i.e. 2-degree step size, 5-degree step size, 15-degree step size and 30-degree step size. The performance metrics of spherical coverage pass rate are compared with those of 2-degree step size. Various of AoA separations are also simulated for analysis.
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From the above simulation results, the following observations can be made.
Observation 1: For fine measurement grid, the performance metrics derived under 5-degree step size have little difference with those results under 2-degree step size, i.e. less than 1%.
Observation 2: 30-degree step size causes obvious deviation, and the biggest deviation occurs at 180 AoA offset for Top-Left antenna module implementation, i.e. 6.1%.
Observation 3: 15-degree step size produces deviations from 0% to 2.4%.
Based on the above observations, the measurement step size for multi-RX DL 2 AoA spherical coverage are proposed.
Proposal 1: Take 15-degree step size for the measurement of multi-RX DL 2 AoA spherical coverage as the starting point.
Proposal 2: Whether 30-degree step size can be adopted for multi-RX DL 2 AoA spherical coverage measurement depends on further MU analysis and total permitted MU.

3 Conclusions
This contribution presents our simulations and analysis on measurement grid with different step size for multi-RX DL 2 AoA spherical coverage.. And provide the following proposal.
Observation 1: For fine measurement grid, the performance metrics derived under 5-degree step size have little difference with those results under 2-degree step size, i.e. less than 1%.
Observation 2: 30-degree step size causes obvious deviation, and the biggest deviation occurs at 180 AoA offset for Top-Left antenna module implementation, i.e. 6.1%.
Observation 3: 15-degree step size produces deviations from 0% to 2.4%.
Proposal 1: Take 15-degree step size for the measurement of multi-RX DL 2 AoA spherical coverage as the starting point.
Proposal 2: Whether 30-degree step size can be adopted for multi-RX DL 2 AoA spherical coverage measurement depends on further MU analysis and total permitted MU.
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Agreements: +

© RAN4 to further discuss how the measurement grid analysis could be done for multi-RX DL 2A0A
spherical coverage. «

*  Clenshaw-Curtis weighting is recommended. -
*  sin O weighting is not precluded.

©  Companies are encouraged to compare the simulation results difference between fine grids and coarse
grids. o

*  Fine grids are suggested with 2deg step size, and course grids <30deg step size are

suggested to be analyzed. «
The step size of 15deg should be included. »
RAN4 will further study the measurement grid based on MU analysis -
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