3GPP TSG RAN WG1 #105-e    			       	 R1-2105483
e-Meeting, May 10th – May 27th, 2021

Agenda Item:	8.5.2
Source: 	LG Electronics
Title: 	Discussion on accuracy improvement for UL-AoA positioning
[bookmark: Source]Document for:   Discussion and decision
Introduction
[bookmark: _GoBack]This contribution discusses Rel-17 NR positioning enhancements specifically in the UL-AoA (Angle of Arrival) based positioning solution.

Uplink positioning technique enhancement
Expected UL AoA/ZoA 
Considering some advantages such as reducing Rx beam sweeping overhead or beamforming determination, in the previous meeting [1], the expected UL AoA/ZoA is agreed to support UL AoA measurements and related agreement is as follows: 
	Agreement:
1. Uncertainty range for expected UL AoA/ZoA is defined as follows 
0. Expected azimuth angle of arrival as (φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)
0. φAOA - expected azimuth angle of arrival, ΔφAOA – uncertainty range for expected azimuth angle of arrival
0. Expected zenith angle of arrival as (θAOA - ΔθAOA/2, θAOA + ΔθAOA/2)
1. θAOA - expected zenith angle of arrival, ΔθAOA – uncertainty range for expected zenith angle of arrival
1. Select one of the following coordinate system alternatives for signaling UL AoA/ZoA assistance information
1. Alt.1: Only GCS is supported for AoA/ZoA assistance information indication
1. Alt.2: Both GCS and LCS are supported for AoA/ZoA assistance information indication
FFS: Additional signaling for AoA/ZoA assistance information (expected value and uncertainty range)



In general, when configuring angle information, either GCS or LCS (including parameters for translation of GCS) information is provided. For example, when providing spatial direction information of the DL-PRS Resources to LMF, the Azimuth/elevation angle configuration is provided below in [2]. 

	DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {
    dl-PRS-Azimuth-r16           INTEGER (0..359),
    dl-PRS-Azimuth-fine-r16          INTEGER (0..9)               OPTIONAL,  -- Need ON
    dl-PRS-Elevation-r16         INTEGER (0..180)             OPTIONAL,  -- Need ON
    dl-PRS-Elevation-fine-r16     INTEGER (0..9)               OPTIONAL,  -- Need ON
    ...
}

LCS-GCS-TranslationParameter-r16 ::= SEQUENCE {
    alpha-r16                    INTEGER (0..359),
    alpha-fine-r16               INTEGER (0..9)               OPTIONAL,  -- Cond AzElFine
    beta-r16                     INTEGER (0..359),
    beta-fine-r16                INTEGER (0..9)               OPTIONAL,  -- Cond AzElFine
    gamma-r16                    INTEGER (0..359),
    gamma-fine-r16               INTEGER (0..9)                   OPTIONAL,  -- Cond AzElFine
    ...
}



Likewise, we think that similar configuration flexibility is also needed for the expected AoA/ZoA configuration. Furthermore, additional signaling overhead for supporting both GCS and LCS configuration is not a big problem since it is transferred though LPPa message. In this respect, the Alt.2 needs to be supported. 
Proposal #1: 
· For signaling UL AoA/ZoA assistance information, both GCS and LCS are supported for AoA/ZoA assistance information indication (Alt 2), similar to configuration way for spatial beam information of DL-PRS Resource. 

UE beam refinement 
In case of angle based positioning measurement, the performance is significantly affected in accordance with beam alignment between gNB/TRP and UE. Practically, even though UE uses configured Tx spatial beam which is related with SRS resource, the Tx spatial beam used for transmission might be misaligned with LOS direction between UE and each TRPs. 
From LMF or TPR, if some additional information regarding refining beam is provided for UE, the performance of angle based measurement might increase. For this reason, we need to consider the additional information and related procedure in detail. Obviously, UE can adjust Tx spatial filter to align with the LOS direction if the UE knows both its location and the location of TRP for SRS resource. Based on this aspect, following some examples can be considered. 
The first example is that TRP or LMF directly provides UE with the location of both TRPs and UE, and then UE adjusts Tx spatial filter based on the information to align LOS direction. Here the location of UE might be the pre-calculated location of UE at LMF. The other example is that the TRP or LMF configure TRP id that is associated with SRS resource and the location of UE and then UE refines Tx beams in accordance with the above same way. In that case, TRP ID should be mapped with TRP information in DL PRS configuration. 
Proposal #2: 
· For beam alignment between gNB/TRP and UE, following additional enhancement (procedure and/or signalling from LMF or gNB to UE) should be considered: 
· (the location of both TRPs and UE) or (TRP ID and the location UE)
· Here the TRP ID should be mapped with TRP information in DL PRS configuration.
· Here the location of UE might be the pre-calculated location of UE at LMF. 
· Based on the above information, UE adjusts Tx spatial filter based on the information to align LOS direction. 

Conclusion
In this contribution, we have discussed potential enhancements for UL-AOA positioning in Rel-17, and our proposals are summarized below. 

Expected UL AoA/ZoA
Proposal #1: 
· For signaling UL AoA/ZoA assistance information, both GCS and LCS are supported for AoA/ZoA assistance information indication (Alt 2), similar to configuration way for spatial beam information of DL-PRS Resource. 

UE beam refinement
Proposal #2: 
· For beam alignment between gNB/TRP and UE, following additional enhancement (procedure and/or signalling from LMF or gNB to UE) should be considered: 
· (the location of both TRPs and UE) or (TRP ID and the location UE)
· Here the TRP ID should be mapped with TRP information in DL PRS configuration.
· Here the location of UE might be the pre-calculated location of UE at LMF. 
· Based on the above information, UE adjusts Tx spatial filter based on the information to align LOS direction. 
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