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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN#90e meeting, we have the following conclusions on NR Positioning [1]:
	· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


Thus, in this contribution, we introduce a new UL AoA measure method for improving the accuracy of UL AoA.
[bookmark: _Ref129681832]UL AoA measure method
For the IQ signals received by gNB, the phase of each MIMO channel is calculated. In practice, there is a fixed phase deviation between the channels of GNB antenna, so it is necessary to correct the fixed phase deviation before angle measurement.
Due to the noise and multipath interference, we use moving average filter to process the gNB received signal. The principle is that based on the statistical law, the continuous sampling data is regarded as a queue with a fixed length of N. after a new measurement, the first data of the queue is removed, and the remaining N-1 data are moved forward in turn, and the new sampling data is inserted as the first data of the new queue Then, arithmetic operation is performed on the queue and the result is taken as the result of this calculation. The calculation formula is as follows:

Then we use the signal after the filter to calculate the UL AoA.
After obtaining the UL AoA of the array element, the K-means clustering algorithm is introduced to filter out the results with large deviation from other array elements. The principle of K-means is as follows: for a given sample set, the sample set is divided into K clusters according to the distance between samples. Let the points in the cluster as close together as possible, and let the distance between clusters as large as possible. If the data expression is used, it is assumed that the cluster is divided into  Then our goal is to minimize the square error E:

Where  is mean vector of , 

Through the k-means algorithm, the data with large deviation is removed, and finally the array incidence angle is obtained.
The following figure shows the UL AoA error obtained by our experimental test.
[image: ]
Figure 1 UL AoA error
3 Conclusions
[bookmark: _GoBack]In this contribution, we presented our views on the enhancements of UL AoA for network-based positioning solutions.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[1] 3GPP RP-202900, “New WID on NR Positioning Enhancements”, RAN#90e, December 7 - 11, 2020.
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