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Introduction
In RAN#83, NR positioning WID was approved[1] to specify solutions to enable RAT dependent(for both FR1 and FR2) and RAT independent NR positioning techniques, including the following objectives.
“Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]”
Since massive MIMO is one of the main techniques with the potential to significantly improve the positioning result, the latest agreements in TR [2] include taking the advantage of angle information to increase the positioning accuracy.
“Angle-based techniques
· Downlink angle(s) of departure
· Downlink angle(s) of arrival”
In this paper, we propose an iterative method combining the beam AOD information with OTDOA to correct the error caused by NLOS cluster.
Discussion
PRS beam sweeping 
In our previous contribution[3], a general design of the PRS beam sweeping pattern for OTDOA positioning was proposed. In our view, for each PRS beam, there should be an implicit or explicit index inside.
[image: 无标题11]Figure 1 PRS beam sweeping
Beam AOD and NLOS recognition
The AOD (Azimuth angle Of Departure) in 3GPP TS 38.901[4] is a concept for clusters in multipath simulations which can hardly be measured. According to our study, the multipath effect for the narrow beam in FR2 is not that significant as in FR1, e.g., most of the time the UE can only receive one strong cluster from a certain beam. So instead of AOD for clusters, we want to use the beam AOD defined as the direction with the strongest signal power of a beam to improve the OTDOA accuracy ,and,.Since the ZOD (Zenith angle Of Departure)is very similar to AOD, we take AOD as an example in this paper without losing the generality.













The mapping between the PRS beam AOD and its index should be known by the gNodeB and then transmitted to the location server or even the UE. The process of OTDOA in PRS beam sweeping pattern is described in [4].After the result of OTAOD positioning is obtained, a step called LOSNLOS beam determination can be performed. The current result of the OTDOA positioning at time k is indicated as  and the location of the cells used for RSTD measurements, as shown in Figure 2,can be denoted as ,,and their location is  . For simplicity, we use a unified coordinate system with the origin in cell ,. The PRS beams’ indices from each cell are numbered sequentially from 1 to ,where  indicates the maximum number of PRS beams. Assuming the UE receives the PRS beam 6 from , and PRS beam 1 from ,PRS beam 2 from .The received beam here indicates the beam with the strongest receiving power. With the cells location and the current positioning result being known, by connecting  with each cell with lines, a angle bias can be obtained between the connected lines and the received beams’ AODs. We can set an angle threshold , if the angle bias is higher than this value, we can determine the path between the certain beam and the UE is  NLOS.

[image: ]
Figure 2 LOS/NLOS beam determination
Reflector’s location
In this algorithm, we assume that each PRS beam of NLOS to the UE has only one separate reflector. The performance of single reflector assumption was proved in [6] where the UL positioning is quite accurate. In addition, we think in FR2, huge loss is expected when signals go through more than one reflector. 













From the above procedure it is observed that the PRS beam 2 from is through a NLOS path, this function can be either on the UE side or the network side. Then we assume the location of this beam’s reflector is =.With the ，，，，，whereis the RSTD between and , is the AOD of PRS beam 2.The reflector’s location can be got by the formula: 



Then the distance between the reflector and the cell 2 is . This is an iterative algorithm and the same step is repeated in each iteration The distance calculation can be refined by averaging operation, e.g., . And apparently the reflector’s location can be further updated by the averaged distance and corresponding PRS beam AOD. With the known position of the reflector, OTDOA positioning calculation can be performed to update the UE’s location ,and same procedure will be repeated until the received beam changed. The flow chart is illustrated in Figure 3.Since this algorithm can correct the error caused by NLOS path, the result should be improved. To achieve this enhancements, the beam ID or PRS block index should be fed back to location server.

[image: ]
Figure 3 Flow of the algorithm
Proposal 1: UE should transmit PRS beam ID or PRS block index to the location server.

Conclusion
Based on the discussion above, we have the one proposal:
Proposal 1: UE should transmit PRS beam ID or PRS block index to the location server.
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