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Introduction 
In this contribution, we discuss the following points:
· UE measurements and reports
· TRP radiation pattern information related gNB to LMF signaling enhancements

Signaling Enhancement

As a more general solution to the issue of resource prioritization, we believe that indicating a subset of PRS resources associated with each PRS resource is the way to go. This solution becomes relevant especially in the presence of beams with different characteristics. However, as a way forward we also believe that indicating the boresight direction information with the expected DL-AoD might be useful in some scenarios. 
By also emphasizing that either case should not make any measurement restrictions on the UE, we believe the following can be concluded in this meeting:
Proposal 1: 	For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· Option 1: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· Option 2: subject to UE capability, for each PRS resource, the boresight direction information, and the expected DL-AoD for each TRP. 
· Note: Either case does not imply any restriction on UE measurement 




TRP radiation pattern information
Since no convergence on this issue has been reached in RAN1#106bis –e, the following has been discussed:
	· Option 2.1: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP	
· The relative power is defined with respect to the peak power of that resource
· FFS: How many relative power levels can be included (e.g., single -3 dB power-levels, multiple power-levels, etc). 
· Option 2.2: The gNB reports quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.



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: from a power-level point of view, the LOS of beam 2 is used for estimating the AoD, and the center of the beam will be the estimated DL-AoD.
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[bookmark: _Ref86756288]Figure 1 An example of DL-AoD method in the presence of multipath.

Assuming that the antenna pattern is known at the TRP, the accuracy of DL-AoD can be significantly enhanced by taking into account the relative RSRP between beam 2 and beam 3. The TRP can indicate to the LMF 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 information on beam power level also helps to support a more accurate DL-AoD estimate.

Proposal 2: 	Support that the gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP (Option 2.1).
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Conclusions
Based on the discussion in this document, we made the following observation and proposals:

Proposal 1: 	For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· Option 1: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· Option 2: subject to UE capability, for each PRS resource, the boresight direction information, and the expected DL-AoD for each TRP. 
· Note: Either case does not imply any restriction on UE measurement 

Proposal 2: 	Support that the gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP (Option 2.1).
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