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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The angle based technique can be an alternative to the OTDOA technique when the synchronization error between TPs can’t be further mitigated. The angled based technique can be performed at both downlink and uplink. 

In previous meeting, there is a FFS term for uplink PRS design,
	Agreement:
FFS: At least the following aspects for NR UL PRS design 
· Use of UL beam sweeping at FR2 
· Beam sweeping includes possibility of quasi-omni transmission
· Use of UL beam alignment at FR2 through DL reception and beam correspondence
· UL Power control aspects
· UL timing advance aspects




In this contribution, we express the view on the UL beam sweeping behaviour. 

2 Angle measurement through RSRP measurement
Consider the following scenario. At the transmission side, several beams each pointing to distinct direction are transmitted. The receiving side may fix the receive beam to measure the RSRP from each beam. For example, there are 8 beams to cover the range of 120o for a sector. Once the beam with largest RSRP is identified, the angle error between the transmitter and the receiver is theoretically within 15o. 

The resolution can be further enhanced if the measured RSRP values from multiple beams can be further explored. In each direction, the ratios of the RSRP from other beams to the strongest beam change. For 8 beams for example, there are 7 values for the ratio. Then, each direction can actually be represented by a vector with 7 elements which specify the ratio. This can be treated as high resolution angle measurement [1].

The transmission side beam sweeping is one way to realize the high resolution angle measurement. Similarly, the receiving side beam sweeping when the transmission side fixes the beam can also realize the high resolution angle measurement. 

It is preferred that for uplink, the gNB performs the receive beam sweeping since the UE has limited antenna elements for transmission. The UE may need to fix the beam when the gNB performs receive beam sweeping. After that, the UE may change beam and hold it for a period of time for another gNB to perform receive beam sweeping. In our view, the UE beam sweeping doesn’t happen within a slot during SRS transmission. The UE should fix the beam in a SRS burst, and the beam may be changed in another SRS burst. 


Observation 1: The high resolution angle based measurement can be realized by either the beam sweeping at transmission side, or the beam sweeping at the receiving side. When one side performs beam sweeping, another side may fix the beam

Observation 2: For uplink angle based positioning, the UE beam sweeping doesn’t happen within a slot during SRS transmission. The UE should fix the beam in a SRS burst, and the beam could be changed in another SRS burst

Proposal 1: For uplink angle based positioning, consider the gNB receive beam sweeping to realize the high resolution angle measurement based on RSRP measurement on multiple receive beams


3 Conclusion
Based on the above, we have,

Observation 1: The high resolution angle based measurement can be realized by either the beam sweeping at transmission side, or the beam sweeping at the receiving side. When one side performs beam sweeping, another side may fix the beam

Observation 2: For uplink angle base positioning, the UE beam sweeping doesn’t happen within a slot during SRS transmission. The UE should fix the beam in a SRS burst, and the beam could be changed in another SRS burst

[bookmark: _GoBack]Proposal 1: For uplink angle based positioning, consider the gNB receive beam sweeping to realize the high resolution angle measurement based on RSRP measurement on multiple receive beams
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