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1.	Introduction
Measurement grid for multi-RX DL 2AoA spherical coverage was discussed since RAN4#107 meeting [1, R4-2307933]. After companies’ work for several meeting, it is expected to down-select between 10deg and 15deg as conclusion [2, R4-2317002]
	Issue 1-1-1: Step size of the measurement grid
· Proposals
· Proposal 1 (vivo, Qualcomm, CAICT): Take 10deg as the starting point of step size for measurement grid. Testing time comparison between 10deg and 15deg step size should be considered.
· Proposal 2 (Samsung):  15deg step size can be considered as starting point and further check 30deg step size.
· Proposal 3 (OPPO): 10-degree and 15-degree step sizes can be considered as down-selected options for further discussion.
· Agreement:
· Take the 10deg and 15deg as the starting point of step size for measurement grid.
· Encourage companies to evaluate the worst case antenna configuration of 6x2 for further analysis.



Besides measurement grids, 2AoA spherical coverage test procedure is still open especially on how to handle the AoA+ pair and AoA- pair.
In this contribution, we share our simulation results based on latest agreement above and also discuss the open issue on test procedure.
2. 	Discussion
2.1	measurement grids
Our previous simulation results on measurement grid were submitted to RAN4#108 in [3, R4-2312507] and updated in [4, R4-2315554] in RAN4#108bis by adopting Multi-RX WI RF session agreement i.e. H&V polarization imbalance of UE. 
The simulation results of last meeting in reproduced here in Table 1 through Table 3 for convenience. The simulation is based on OR combining and sine weighting. Note that simulation results may differ among various implementations.
[image: ]Table 1 measurement grid simulation results for adjacent modules (sine weighting) 4x1
	meas. Grid step size
(deg)
	delta % compared with 1deg measurement grid

	
	30
	60
	90
	120
	150
	180

	1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	10
	0.00%
	-0.08%
	-0.27%
	0.32%
	0.17%
	0.16%

	15
	0.21%
	0.28%
	0.23%
	0.56%
	-0.08%
	-0.56%

	30
	0.47%
	0.58%
	0.23%
	1.25%
	0.37%
	-0.11%



[image: ]Table 2 measurement grid simulation results for back-to-back modules (sine weighting) 4x1
	meas. Grid step size
(deg)
	delta % compared with 1deg measurement grid

	
	30
	60
	90
	120
	150
	180

	1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	10
	0.04%
	-0.11%
	0.09%
	0.25%
	0.10%
	0.09%

	15
	-0.15%
	-0.43%
	-0.72%
	-0.35%
	-0.43%
	-0.41%

	30
	-0.22%
	-0.71%
	-1.35%
	-0.61%
	-0.77%
	-1.59%



[image: ]Table 3 measurement grid simulation results for same side modules (sine weighting) 4x1
	meas. Grid step size
(deg)
	delta % compared with 1deg measurement grid

	
	30
	60
	90
	120
	150
	180

	1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	10
	-0.02%
	0.10%
	0.28%
	0.25%
	0.31%
	0.04%

	15
	-0.16%
	-0.35%
	-0.08%
	-0.23%
	0.07%
	-0.30%

	30
	0.26%
	-0.61%
	0.09%
	0.06%
	-0.07%
	-1.27%



According to latest agreement from Multi-RX WI RF session, for different AoA offset(s), there are corresponding reference UE implementations: [5, R4-2317593]
	3. Three types of reference UE implementation (two panels on the same side, two panels on the adjacent side and two panels on the opposite side) will be used to determine the core requirement:
· If the AoA offset would be declared by UE 
	AoA offset (degrees)
	30
	60
	90
	120
	150

	Reference UE
	same
	same
	adjacent
	opposite
	opposite






· If the AoA offset would be specified in the standard.
	AoA offset (degrees)
	30
	60
	90
	120
	150

	Reference UE
	Min (same, adjacent, opposite)
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )
	Min (same, adjacent,  opposite )











For standard specified AoA offset approach, the final AoA offset is still open and depends on RF session conclusion, based on simulation results so far, this approach is unlikely to be adopted. In this contribution, we focus on UE declaration approach, so it is just necessary to focus on the MU at the concerned AoA offset(s) for each implementation, i.e., same face  30&60deg; adjacent faces  90deg; opposite faces  120&150deg, as highlighted in Table 1&2&3. 
Observation 1:	it is just necessary to focus on the MU at the concerned AoA offset(s) for each implementation, i.e., same face  30&60deg; adjacent faces  90deg; opposite faces  120&150deg
According to the approved WF of last meeting, companies are encouraged to evaluate the worst case antenna configuration of 6x2 for further analysis. Different from legacy 1AoA measurement grid analysis, 2AoA spherical coverage measurement grid was based on companies’ EM simulation. A 6x2 array panel does not fit into the mobile phone form factor when the panel is located in the left or right side. So we could only simulate with 6x1 array. For a MxN (M>N) array, the measurement grid is dominated by the M value, so the measurement grid based on 6x1 array is much similar as that of 6x2 array.
Observation 2:	For a MxN (M>N) array, the measurement grid is dominated by the M value, so the measurement grid based on 6x1 array is much similar as that of 6x2 array. 6x2 array does not fit into mobile phone form factor well, hence we can use 6x1 array instead.
By using 6x1 array panel, the simulation results are shown in Table 4 and 5.
[image: ]Table 4 measurement grid simulation results for adjacent modules (sine weighting) 6x1
	meas. Grid step size
(deg)
	delta % compared with 1deg measurement grid

	
	30
	60
	90
	120
	150
	180

	1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	10
	0.05%
	-0.03%
	0.00%
	0.02%
	-0.14%
	-0.12%

	15
	0.12%
	-0.13%
	-0.20%
	0.04%
	-0.44%
	-0.39%

	30
	0.73%
	-0.22%
	0.33%
	0.36%
	-0.23%
	0.35%



[image: ]Table 5 measurement grid simulation results for same side modules (sine weighting) 6x1
	meas. Grid step size
(deg)
	delta % compared with 1deg measurement grid

	
	30
	60
	90
	120
	150
	180

	1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	10
	-0.07%
	0.15%
	0.06%
	-0.17%
	0.07%
	0.01%

	15
	0.23%
	0.16%
	0.23%
	-0.35%
	-0.04%
	-0.26%

	30
	-0.30%
	0.32%
	0.64%
	-0.26%
	0.24%
	0.08%



Due to limited time, only adjacent faces and same face were simulated, but we can obviously see that the measurement grid is not sensitive to antenna array size by comparing Table 4 with Table 1 and comparing Table 5 with Table 3.
Observation 3:	The measurement grid step size for 2AoA spherical coverage is not sensitive to antenna panel array size.
It is aligned with legacy 1AoA measurement grid. Measurement grid step size is sensitive to beam peak search but spherical coverage measurement grid is no so sensitive. As we know the measurement grip step size for 8x2 array and 4x2 array are both 15deg, though MU is a little different.
Observation 4:	The measurement grid step size for legacy 1AoA spherical coverage is not sensitive to antenna panel array size.
Based on the simulation results shown in Table 1 though Table 5, it can be concluded that MU for 15deg step size is lower than 0.5% and therefore 15deg step size is feasible to be adopted as measurement grid step size for Multi-Rx DL 2AoA spherical coverage.
Proposal 1:	MU for 15deg step size is lower than 0.5% and therefore 15deg step size is feasible to be adopted as measurement grid step size for Multi-Rx DL 2AoA spherical coverage.

2.2	test procedure
The test procedure is not concluded yet but now it is the final meeting. On one hand it depends on Multi-RX WI, on the other hand we also need to figure out in test method perspective. In last meeting, it was agreed that the test procedure should follow the assumptions for the simulation which did not consider the connection sequence. If the connect sequence of AoA1 and AoA2 does not matter, then it is not necessary to swap the AoA1 and AoA2. In that case, for each measurement of a pair between AoA1 and AoA2, same measurement results are recorded for two AoA pairs (one for AoA+ at θ, another for AoA- at θ+AoA_offset ).
Proposal 2:	If the connect sequence of AoA1 and AoA2 does not matter, it can be considered to test only once (one measurement, two records).
The dwell time for each test point could potentially address the influence of difference connect sequence which can be further checked by RAN5.
3. 	Conclusion
Observation 1:	it is just necessary to focus on the MU at the concerned AoA offset(s) for each implementation, i.e., same face  30&60deg; adjacent faces  90deg; opposite faces  120&150deg
Observation 2:	For a MxN (M>N) array, the measurement grid is dominated by the M value, so the measurement grid based on 6x1 array is much similar as that of 6x2 array. 6x2 array does not fit into mobile phone form factor well, hence we can use 6x1 array instead.
Observation 3:	The measurement grid step size for 2AoA spherical coverage is not sensitive to antenna panel array size.
Observation 4:	The measurement grid step size for legacy 1AoA spherical coverage is not sensitive to antenna panel array size.
Proposal 1:	MU for 15deg step size is lower than 0.5% and therefore 15deg step size is feasible to be adopted as measurement grid step size for Multi-Rx DL 2AoA spherical coverage.
Proposal 2:	If the connect sequence of AoA1 and AoA2 does not matter, it can be considered to test only once (one measurement, two records).
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