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1. Introduction
In the last RAN4 #108 meeting, some simulation results of MU analysis are provided, comparing the deltas between 2-degree step size and coarse measurement grids. As the agreements, 1-degree step size is required as the reference for the simulations [1].
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This contribution presents the simulation results on MU analysis on measurement grid with different step size based on the latest requirement and simulation assumptions.

2. Discussion
The MU analyses are performed on three kinds of UE implementations, i.e. Top-Left implementation (according to panels in adjacent sides), Left-Right implementation (according to panels facing opposite directions) and Right-Right implementation (according to panels in same side). Six types of measurement grids are simulated, including the reference step size of 1-degree together with 2-degree step size, 5-degree step size, 10-degree step size, 15-degree step size and 30-degree step size. The performance metrics of 2 AoA reception spherical coverage pass rate are compared with those of 1-degree step size. 

First of all, the comparison between Sin weighting and Clenshaw Curtis weighting are conducted, and the maximum deltas of each step size are summarized in the following table. From the summary, there are quite little difference between the two kinds of weighting method, especially for small step sizes. Even for the 30-degree step size, most UE implementations and orientations have the deltas lower than 0.7%. therefore, there is no much difference between Sin weighting and Clenshaw Curtis weighting.
	
	Sin weighting v.s. Clenshaw Curtis weighting

	
	1-degree
	2-degree
	5-degree
	10-degree
	15-degree
	30-degree

	Maximum Delta
	0.0%
	0.0%
	0.1%
	0.2%
	0.5%
	1.1%



Observation 1: There is no much difference between Sin weighting and Clenshaw Curtis weighting, especially for small step sizes.

The simulation results for MU analyses of 2AoA reception measurement grid are based on Clenshaw Curtis weighting, shown as below.
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From the above simulation results, the following findings are observed. The measurement deltas compared to 1-degree step size are relatively small for small step sizes, i.e. 2-degree and 5-degree. And for 30-degree step size, the measurement deltas are significantly increased, i.e. exceeding 5% for some AoA offsets in all the three UE implementations with the maximum of 9.57%. With this observation, 30-degree step size is not suitable for 2AoA reception measurement. The measurement deltas for 10-degree and 15-degree step sizes are in the scope of 0.16% - 4.56%, which can be considered as down-selected options for further discussion.

Proposal 1: 10-degree and 15-degree step sizes can be considered as down-selected options for further discussion.

There is another observation in the MU analysis that the measurement deltas with the reference step size are not always monotonic increased with the increasing of step size. Take the case of 60 AoA offset on Left-Right UE implementation as an example in our simulation. The delta increase from 0% to 4.56% at 15-degree step size and drop to 3.13% at 30-degree step size. The Pass/Fail distributions of each step size are illustrated in the following figure, where green area indicates Pass while red area indicates Fail. 
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From our observation and combining with other simulation results, this phenomenon is highly related to the implementation of UE FR2 antenna pattern. It is proposed that RAN4 further study the phenomenon and impact of the non-monotonic measurement deltas with the increasing of step size.

Proposal 2: It is proposed that RAN4 further study the phenomenon and impact of the non-monotonic measurement deltas with the increasing of step size.

3. Conclusions
This contribution presents the simulation results on MU analysis on measurement grid with different step size based on the latest requirement and simulation assumptions. And provide the following proposals.

Proposal 1: 10-degree and 15-degree step sizes can be considered as down-selected options for further discussion.

Proposal 2: It is proposed that RAN4 further study the phenomenon and impact of the non-monotonic measurement deltas with the increasing of step size.

4. References
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Measurement grid analysis
-- Left-Right implementation
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Measurement grid analysis
Right-Right implementation
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Agreements:

©  RAN4 to focus on analyzing]the starting point of step size per the candidates of measurement step
size as following. »

*  The candidates of measurement step size include: 30deg, 15deg, 10deg. »

*  The reference step size for the simulation is 1deg as the basis to calculate the gap with
candidates of measurement step size. -
©  The uncertainty mechanism is limited to the coarseness of the grid and doesn’t depend on the UE
random orientations as the legacy approach.

o Encourage companies to provide suggestions for the MU analysis framework and to agree on a
framework at next meeting (RAN4#108bis). «
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Measurement grid analysis
-- Top-Left implementation
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