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2.1  Doppler reporting and UL-AoA
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Description automatically generated]The UL-AoA of signals from a moving UE can be estimated from the measured doppler shift and the UE velocity vector. Since such estimate is independent of other methods for UL-AoA estimation it can be valuable in an information fusion context.Figure 1 An illustration depicting AoA relation


As shown in the Fig.1, for simplicity sake shown in 2-D, an uplink SRS has an arrival angle  at the TRP. The UE is moving with a velocity . The TRP can estimate the angle of arrival from the following expression,

Above,  is the Doppler frequency,  is the wavelength corresponding to the transmitted carrier frequency and  is the velocity of the UE. 

[bookmark: _Toc61904137]Angle of arrival of UL-SRS transmitted by a UE at TRP can be estimated if the velocity of the UE and carrier frequency is known.
[bookmark: _Toc61904130]For estimating AoA at TRPs, velocity of the UE should be reported to the network. 
2.2 Enhancements to UL AOA for ULA antenna configurations
During RAN1#103,  [1] proposed to introduce NRPPA reporting enhancements for Unilateral antenna arrays (ULA), i.e. a one dimensional array. The observation was that when the gNB antenna array is an ULA, the measured DOA azimuth angle is in the plane where the direction y and the gnodeB-UE line coexist.  That is to say, the measured angle b does not correspond to the azimuth angle a unless the UE is in the x/y plane. If the UE reports b as the azimuth estimate, without an estimate of the elevation, the UE location lies  somewhere on the cone around the y-axis with angle b towards the y-axis. With knowledge of the y axis direction and b the LMF could perform a positioning estimate. However, the current signaling over NRPPa supports only signaling of the azimuth and  elevation angles. Neither of these angles is the measured angle b which therefore needs to be signaled.  Therefore, we support the previous proposal to introduce NRPPa enhancement to UL AOA to support reporting of the true measured AOA.  There might be however gains from reporting also the angle a, therefore we propose to consider reporting both angles until next meeting. 

[bookmark: _Toc61904131]The reporting of the true AOA b for ULA antenna configuration is supported by rel17 NR positioning enhancements . 
0. [bookmark: _Toc61904132]FFS: whether the true AOA b should be reported along with the a AOA  
Conclusion
In the previous sections we made the following observations: 
Observation 1	Angle of arrival of UL-SRS transmitted by a UE at TRP can be estimated if the velocity of the UE and carrier frequency is known.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For estimating AoA at TRPs, velocity of the UE should be reported to the network.
Proposal 2	The reporting of the true AOA  for ULA antenna configuration is supported by rel17 NR positioning enhancements .
i.	FFS: whether the true AOA  should be reported along with the AOA
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