[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #107-e			                  R1-2111654
e-Meeting, November 11th – 19th, 2021

Source:	CAICT
[bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK8]Title:	Discussion on enhancements for DL-AoD positioning
[bookmark: Source]Agenda Item:	8.5.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
In RAN1#106bis e-Meeting, after several rounds of discussion, an initial proposal of adjacent beam reporting is shown as below [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 optionally an the expected DL_AoD for each TRP. 
· Note: Either case does not imply any restriction on UE measurement 
· FFS: prioritization of the PRS resources and resource subsets to be measured  
· FFS: UE may report PRS measurements only for the subset of PRS resources.
And the initial proposal for support of additional gnodeB beam information is given as below:
· 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.
In this contribution, we share our views on the details of DL-AoD positioning enhancements of these two issues for Rel-17.
2. Discussions
2.1. Adjacent beam reporting
The positioning accuracy depends directly on the accuracy of the DL AoD measurements, which are related to the orientation uncertainties of the gNB Tx beams. In 3GPP Rel.16 specification, the UE reports the best PRS RSRP measurement of each DL PRS resource. Considering the beam pattern of DL PRS resources, which may be overlapped between PRS resources with adjacent Tx beams, to enhance the DL AoD estimation accuracy, the PRS RSRP measurements and reports the adjacent Tx beams with the best RSRP are also useful to improve the accuracy of DL-AoD estimation. Since different DL PRS resources are related to different Tx beam directions, and it is a direct option to request UE to measure and report on specific PRS resources. So to enable the UE to measure/report a PRS resource with an additional, adjacent PRS resources measurement/report, UE can be requested to measure and report on specific PRS resources, we prefer the LMF indicates in the assistance data (AD) for each PRS resource, a subset of PRS resources which indicates the beam information for the purpose of prioritization of DL-AOD measurement and reporting. On the other hand, considering by supporting boresight information for each PRS resources, it only informs a UE the adjacent beam information, and would require UE implementation, so the UE behaviour is not very clear, and the whole procedure of determining adjacent beam is complicated. So option 1 is more preferred.

Proposal 1: Option 1 is more preferred: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting.
2.2.  Support of additional gNB beam information
Option 2.1 signals the relative Power/Angle response for each PRS resource can provide the full information of beam pattern for each individual PRS resource.The signaling design of option 2.1 depends on the number of PRS resources and the power levels for each PRS resource, which does not need any dependency between different PRS resources. While Option 2.2 signals the relative Power for each angle which needs to indicate which PRS resource has the largest beam gain for each angle. So from both the signaling design and signaling overhead perspective, Option 2.1 is preferred.
Proposal 2: Option 2.1 is more preferred: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP.


3. Conclusion
In this contribution, we give following proposals of enhancements for DL-AoD positioning.
Proposal 1: For adjacent beam reporting, Option 1 is more preferred: subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting.

Proposal 2: For Support of additional gNB beam information,Option 2.1 is more preferred: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP.
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