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[bookmark: _Ref37187857]Introduction 
Some RAN1 centric objectives of the WID in [1] include:
	
· 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.



In this contribution we discuss and propose possible Rel-17 enhancements for the DL-AoD positioning method.

Discussion on DL-AoD improvements 
DL-AoD improvements in Rel-17 targets a direction estimation accuracy significantly lower than the beam-width corresponding to the transmitted PRS. In the example in Figure 1, the UE receives the LOS signal from beam 2 and beam 3 with different RSRP levels: for beam 2 the LOS signal is dominant, for beam 3 the UE receives also a strong multipath signal.
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[bookmark: _Ref61262068]Figure 1 – An example of DL-AoD method in the presence of multipath.


Assuming the antenna pattern is known the AoD accuracy can be increased taking into account the relative RSRP of beam 2 and beam 3. The TRP can signal the LMF more detailed NR-PRS beam information including one or more azimuth/elevation angle information and optionally finer angle-related information per beam. Signaling on the reported elevation and azimuth angles by additionally providing the beam power level information also helps to support an enhanced DL-AoD estimate.
Proposal 1: 	Introduce the possibility to report the radiation characteristics of the transmitted PRS resources (i.e. main lobe power-level, sidelobe level, etc.).

If the UE measures and reports the RSRP only the multipath propagation directly impacts the measurements and hence the estimated AoD accuracy. In the example of Figure 1, the RSRP for beam 3 is the sum of the LOS power (P3, LOS), the multipath power (P3, MP, in the example only one multipath component is depicted) and interference and noise power. The measured RSRP is the sum of the power of the LOS and multipath components in addition to noise and interference. If only the RSRP is used for DL-AoD measurements the accuracy may be limited by multipath propagation. 

Observation1: 	The measured RSRP is the sum of the power of the LOS and multipath components which limits the DL-AoD achievable accuracy.

In the correlation domain the signal propagation components can be (at least partly) separated. Hence we propose:

Proposal 2:	To improve the DL-AoD accuracy in UE-assisted mode, support enhanced UE measurements and reporting by considering the following: 
· Reporting additional correlation information (ex. CIR reporting)
· Reporting of the estimated first arriving path, multipath and noise power
· Reporting of timing measurements on the DL-PRS resources along with the RSRP report.





Conclusions
Based on the discussion in this document, we made the following observation and proposals:

Observation1: 	The measured RSRP is the sum of the power of the LOS and multipath components which limits the DL-AoD achievable accuracy.

Proposal 1: 	Introduce the possibility to report the radiation characteristics of the transmitted PRS resources (i.e. main lobe power-level, sidelobe level, etc.).

Proposal 2:	To improve the DL-AoD accuracy in UE-assisted mode, support enhanced UE measurements and reporting by considering the following: 
· Reporting additional correlation information (ex. CIR reporting)
· Reporting of the estimated first arriving path, multipath and noise power
· Reporting of timing measurements on the DL-PRS resources along with the RSRP report.
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