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In this contribution we further discuss the aspects related to the UL-AoA TRP assistance data provided by the LMF. In addition, we discuss the TRP ARP information reporting for the UL-AoA measurements.

UL-AoA TRP assistance data
In RAN1#104bis and RAN1#105e,  the following agreement was made in regards to providing assistance signaling from LMF to gNB with an expected UL-AoA:

	· Uncertainty range for expected UL AoA/ZoA is defined as follows 
· Expected azimuth angle of arrival as (φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)
· φAOA - expected azimuth angle of arrival, ΔφAOA – uncertainty range for expected azimuth angle of arrival
· Expected zenith angle of arrival as (θAOA - ΔθAOA/2, θAOA + ΔθAOA/2)
· θAOA - expected zenith angle of arrival, ΔθAOA – uncertainty range for expected zenith angle of arrival
· FFS: Additional signaling for AoA/ZoA assistance information (expected value and uncertainty range) 



	· LMF to gNB signalling of UL AoA/ZoA assistance information (expected value and uncertainty range) is supported for UL-TDOA and Multi-RTT positioning methods



Typically, the LMF is aware of relevant information related to a UE, this information can be fully or partially available at the TRP(s). There are two options for providing a TRP with information on the expected AoA/ZoA range,:
· Opt.1: the LMF directly derives the AoA/ZoA and uncertainties based on a coarse UE-position estimate.
· Opt.2: the LMF indirectly derives the AoA/ZoA and uncertainties with respect to a DL-PRS.
An agreement was reached regarding option 1, however, discussion on option 2 has not been concluded yet. The TRP, in both options, uses this information to determine a more accurate AoA/ZoA estimate in a reduced search range. Additionally, option 2 is complementary to option 1 for scenarios where the DL-PRS beam indication is more accurate than an expected UL AoA/ZoA estimated based on a UE position (Figure 1). From our point of view, both options can be supported for the following reasons and scenarios:

· The LMF does not necessarily know the beam direction of the DL-PRS resources (e.g. in case DL-AOD is not supported).
· The TRP will not be able to derive the necessary information from the SRS configuration if the UE is not configured with SRS-spatial-relation towards a given TRP (or the UE is not configured with an SRS-spatial-relation).
· Option 2 has minor spec impact:
In NRRPa, the TRP can provide the LMF with Measurement-Beam-Information on the TRP-Rx-beam direction used for UL-SRS measurement by indicating a DL-PRS or an SSB.


Given that LMF-to-gNB signaling is supported for multi-RTT according to the following agreement in RAN1#105e:
	· LMF to gNB signalling of UL AoA/ZoA assistance information (expected value and uncertainty range) is supported for UL-TDOA and Multi-RTT positioning methods



Proposal 1: For facilitating TRP UL-AoA measurements, support that the LMF indicates a DL-PRS resource for the expected AoA/ZoA and uncertainty range.
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[bookmark: _Ref71281382]Figure 1 - UL-AoA uncertainty information for options 1 and 2 for a scenario with two TRPs and a single SRS-Spatial-Relation configuration.
[bookmark: _Ref534823887]TRP-ARP Information
To achieve high accuracy angle-based positioning, the antenna reference point (ARP) must be known especially in TRPs that comprise multiple antenna arrays. When consedring a beam-centric antenna design, the effective phase center of the antenna becomes beam-specific (i.e., the phase center is different for each individual beam). As an untaxing solution, one might suggest that the center of the physical antenna array be used as the effective phase center regardless of the beam configuration, this, however, raises an issue when targeting sub-meter positioning accuracy. For this particular reason, indicating the ARP information associated with the used TRP UL-measurement beam may help eradicate the additional offset error introduced by the aforementioned issue. If such information is available, the TRP may use it to correct the AoA/ZoA estimate with respect to the TRP’s ARP.
Proposal 2: For UL-AoA support TRP UL-measurements reporting of associated beam-specific ARP (Antenna Reference Point) information.

Conclusions 
Based on the discussion in this document, we propose:
Proposal 1: For facilitating TRP UL-AoA measurements, support that the LMF indicates a DL-PRS resource for the expected AoA/ZoA and uncertainty range.
[bookmark: _GoBack]Proposal 2: For UL-AoA support TRP UL-measurements reporting of associated beam-specific ARP (Antenna Reference Point) information.
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