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1.	Introduction
In RAN4#107 meeting, it was agreed that UE requirements applies to UE declared orientation [1]:
	UE orientation for requirement derivation 
Agreement: 
· The following aspects apply:
· 1. UE requirement applies to UE declared orientation(s). 
· 2. The UE RF requirement is derived assuming each UE is evaluated in the orientation that yields the best metric value. 
· 3. Candidate orientations for UE to choose from are all the ‘Alignment Options’ in Annex J (J.2) of 38.101-2.



In RAN4#108 meeting, progress on AoA offsets was achieved [2]:
	AoA offsets for the UE RF requirement 
WF: 
The UE only needs to meet the requirement for 1 AoA offset.  

Options:
1. Define a requirement for each candidate AoA offset. 
2. The requirement is defined for just 1 AoA offset.




And then the most important work is to collect simulation results and derive the 2AoA spherical coverage requirements. Regarding simulation, the aligned simulation procedure has been agreed in [3], and in last meeting one alternative calibration method was agreed and H&V imbalance impact simulation method was provided [2]. So it is expected that companies would need to update simulation results for at least three implementations.
In this contribution the simulation issues especially the H&V imbalance impact are further investigated and our simulation results package for both OR combining and arithmetic mean combining are provided, and then our views on requirements derivation and data combining method are presented.
2. 	Discussion
2.1	further investigation on simulation
In last meeting an alternative calibration method [2] was agreed besides previous agreed baseline calibration.
	Alternative calibration for a UE model  
Besides the previously agreed calibration condition (UE meets REFSENS as well as EIS spherical coverage), an alternative calibration method for UE models is below:
· The DL power level used in simulation will be adjusted to UE’s EIS CCDF@50%-xile. 
· This means the simulation results for PC3 provided by companies should not exceed 50% for any AoA offset.
· The performance of UE model must meet the legacy REFSENS and EIS spherical coverage requirement



However, it is not very clear how the UE noise would be assumed for the newly agreed alternative calibration. Depending on different UE noise setting, the simulation shows either worse results or better results than that of previous baseline calibration. In extreme case when the UE self-noise floor is ignored, then the simulation is actually based on SIR rather than SINR, and leading to better results than true value.
Observation 1:	the UE noise floor assumption is not clear for the alternative calibration.
For consistency, in our simulation we stick to previous agreed baseline calibration which was agreed in [4], i.e. “calibrate the simulation baseline with legacy peak EIS spec and legacy spherical EIS spec”, and was further interpreted in the simulation procedure in [3] as “Normalize antenna gain to align with the gain drop between peak EIS and spherical coverage in current spec”.
In last meeting one more simulation issue was identified, i.e. the impact of H&V polarization imbalance. According to the method provided in [2] to address the issue, we updated our simulation and observed that there are obvious impact due to H&V polarization imbalance. 
Simply speaking, assume a UE has no H&V polarization imbalance and another UE with same design but has H&V imbalance, both UE show same 1AoA spherical coverage performance based on average EIS metric, but the imbalanced UE show obviously worse 2AoA spherical coverage performance than the balanced UE based on go-no-go metric. By comparing our updated simulation results provided in section 2.2 with our previous simulation results [5] [6], the impact of H&V polarization imbalance could yield a delta % up to 4~9% degradation depending on UE implementations.
Observation 2:	2AoA spherical coverage based on go-no-go metric is more sensitive to H&V polarization imbalance than legacy average EIS based metric, and simulation shows up to 4~9% degradation.

2.2	simulation results
As agreed in last meeting, companies are encouraged to simulate more implementations for both OR combining and arithmetic mean combining [2]:
	Companies are encouraged to provide the simulation results of at least 3 UE implementations (panels facing opposite directions, panels in adjacent sides, panels in same side). The results of both OR combing and arithmetic mean are expected to be provided. The results of each AoA offset should be based on the best UE orientation, the best UE orientation can be different for each AoA offset. The following table is used as template:
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Our previous simulation results were provided in [5] for OR combining and in [6] for arithmetic mean combining respectively. Based on the same simulation platform, by taking H&V polarization imbalance into account, more implementations are considered in our updated simulation (implementation 1~2 for panels in adjacent sides, implementation 3~4 for panels facing opposite directions, implementation 5~6 for panels in same side) and simulation results are shown in Table 2.2-1 for OR combing and Table 2.2-2 for arithmetic mean combining respectively. For each implementation, it is just necessary to pay attention to the green highlighted data as those are for potentially declared AoA offset.

Table 2.2-1 simulation results for OR combining
	
	OR combining

	
	30
	60
	90
	120
	150
	180

	Implementation 1 (adjacent sides)
	8%
	17%
	21%
	15%
	7%
	1%

	Implementation 2 (adjacent sides)
	13%
	21%
	23%
	22%
	16%
	10%

	Implementation 3 (opposite sides)
	0%
	4%
	19%
	35%
	37%
	29%

	Implementation 4 (opposite sides)
	0%
	4%
	22%
	41%
	44%
	44%

	Implementation 5 (same side)
	23%
	23%
	9%
	1%
	0%
	0%

	Implementation 6 (same side)
	28%
	26%
	18%
	8%
	6%
	2%



Table 2.2-2 simulation results for arithmetic mean combining
	
	Arithmetic mean combining

	
	30
	60
	90
	120
	150
	180

	Implementation 1 (adjacent sides)
	4%
	9%
	11%
	7%
	4%
	1%

	Implementation 2 (adjacent sides)
	7%
	11%
	12%
	11%
	9%
	10%

	Implementation 3 (opposite sides)
	0%
	2%
	10%
	17%
	23%
	29%

	Implementation 4 (opposite sides)
	0%
	2%
	11%
	21%
	27%
	44%

	Implementation 5 (same side)
	17%
	12%
	5%
	1%
	0%
	0%

	Implementation 6 (same side)
	20%
	15%
	9%
	4%
	3%
	2%




2.3	requirements derivation and data combining
Options for requirement in terms of AoA offset(s) are as following [2]:
	Options:
1. Define a requirement for each candidate AoA offset. 
2. The requirement is defined for just 1 AoA offset.



If going with option 2, based on the simulation results in Table 2.2-1 and 2.2-2, the AoA offset 30, 60, 120, 150 and 180 are all excluded because the 2AoA spherical coverage simulation results for those angles are lower than 5% even worse to 0~1% for some implementations. Only 90deg is not so bad, i.e. 9% for OR combining and 5% for arithmetic mean combining.
Observation 3:	if the requirement is defined for fixed 1 AoA offset, AoA offset 30, 60, 120, 150 and 180 are not feasible, and for 90deg the requirement would be likely around 9% for OR combining or 5% for arithmetic mean combining
Obviously option 2 is not best choice, and option 1 is more practical.
Proposal 1:	define a requirement for each candidate AoA offset rather than for just 1 fixed AoA offset.
Looking into the simulation results in Table 2.2-1 and 2.2-2, it can be observed that for narrow angles [30, 90] the simulation results are similar like 21%~ for OR combining (11%~ for arithmetic mean combining) and for wide angle [120, 180] the simulation results are also similar like 35%~ for OR combining (17%~ for arithmetic mean combining). So it is possible to define a requirement spec value for narrow angles [30, 90] and a requirement spec value for wide angles [120, 150/180] respectively. 
Observation 4:	the simulation results are similar among narrow angles [30, 90], and also similar among wide angles [120, 180].
Proposal 2:	the requirement spec value can be selected from the two alternatives:
· Alt 1: one spec value for narrow angles [30, 90] and another spec value for wide angles
· Alt 2: different spec value for each angle
Based on our simulation results, Alt1 is slightly preferred for simplicity and efficiency. Further discussion is needed considering all companies’ simulation results.
Then the remaining issue would be the combining method for AoA+ pair and AoA- pair. As discussed in our previous contribution [7], OR combining was the agreed one for simulation in Athens meeting, and also has the advantage of showing similar performance when AoA offset is from 150deg to 180deg.
Physical meaning was often mentioned in previous meeting when comparing OR combining with arithmetic mean combining. There is also clear physical meaning for OR combining, i.e., OR{AoA+,  AoA-}=1 means the test point support 2AoA reception while OR{AoA+,  AoA-}=0 stands for not supporting 2AoA reception in the specific test condition. Obviously it is also extendable to N2 cases where there would be more probability to support 2AoA reception in an advanced test condition. 
Weighting issue is another aspect need to be considered when discussing combining method. It should be noted that for any test point its AoA+ pair and AoA- pair is not symmetric due to different weighting in the sphere. It is not technically correct to perform arithmetic mean operation for two asymmetric quantities. But no worry for OR combining as OR combining is to find out the best case and it does not matter even the quantities are asymmetric. 
Based on above discussion, we propose to stick to previous agreement, i.e. OR combining.
Proposal 3:	stick to previous agreement, i.e. to adopt OR combining.

3. 	Conclusion
Observation 1:	the UE noise floor assumption is not clear for the alternative calibration.
Observation 2:	2AoA spherical coverage based on go-no-go metric is more sensitive to H&V polarization imbalance than legacy average EIS based metric, and simulation shows up to 4~9% degradation.
Observation 3:	if the requirement is defined for fixed 1 AoA offset, AoA offset 30, 60, 120, 150 and 180 are not feasible, and for 90deg the requirement would be likely around 9% for OR combining or 5% for arithmetic mean combining
Observation 4:	the simulation results are similar among narrow angles [30, 90], and also similar among wide angles [120, 180].
Proposal 1:	define a requirement for each candidate AoA offset rather than for just 1 fixed AoA offset.
Proposal 2:	the requirement spec value can be selected from the two alternatives:
· Alt 1: one spec value for narrow angles [30, 90] and another spec value for wide angles
· Alt 2: different spec value for each angle
Proposal 3:	stick to previous agreement, i.e. to adopt OR combining.
Simulation results are gathered in Table 2.2-1 and Table 2.2-2.
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