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1	Introduction
RAN3 has the following objectives related to positioning accuracy improvements listed in the Rel-17 WID of NR positioning enhancements [1]:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
This paper provides an initial discussion on the RAN3 impacts of the positioning methods accuracy improvements.
2	Discussion 
2.2		DL-AoD method
Downlink Angle of Departure (DL-AoD) positioning technique is among the target methods to be improved in Rel-17 WI. 
DL-AoD is defined in TS 38.305 section 8.11.1, where the UE’s position is estimated based on multiple angles of departure of DL PRS from RAN node to UE, and from the geographical coordinates. These collection of data and measurements are sent to LMF as part of the NR-PRS Beam Information IE defined in NRPPa section 9.2.58 and from the DL-PRS Resource Coordinates IE defined in section 9.2.47. The LMF will calculate the DL-AoD based on the UE measurements, and the previously mentioned IEs received from gNB as RAN node assistance information for DL-AoD. 
As part of improving the accuracy of DL-AoD, RAN1 has sent a LS to RAN2/RAN3 in [2] about the recent RAN1 agreement for Rel-17:

	Agreement:
Regarding support of angle calculation enhancement for DL-AoD:
· Support gNB providing the beam/antenna information to the LMF.
· The gNB beam/antenna information can be provided to the UE for UE-based DL-AoD
· FFS: the details of contents of the beam/antenna information
· FFS: the details of how to provide the beam/antenna information.
· Note: The antenna information is related to reducing the overhead of beam information
· Send an LS to RAN2/RAN3 regarding the option of angle report from gNB to LMF for UE-A DL-AoD requesting them to consider this option in Rel-17.




As we can remark from the LS, there is an initial agreement that gNB provides its beam/antenna information to the LMF for DL-AoD estimation. RAN3 can consider this new information to be potentially added to one of the existing RAN assistance information, mentioned hereabove in NRPPa. However, since the exact content is yet to be defined and currently FFS by RAN1, RAN3 should wait for further input from RAN1 and RAN2 discussion before incorporating any change to NRPPa.
Observation 1 : gNB antenna information can be provided to the LMF over NRPPa for DL-AoD calculation as part of RAN assistance information for DL-AoD. The exact content is yet to be defined
RAN3 had previously discussed DL-AoD in Rel-16 as part of the Transmission Measurement Function (TMF), and a LS was sent to RAN2 informing them that RAN3 prefers that computation of DL-AoD is supported at LMF [3]. RAN1 was not included in the LS in [3], so they may have missed this liaison. If RAN1 potentially foresees to change the agreement on DL-AoD TMF for the purpose of accuracy improvement in Rel-17, then RAN3 needs to get involved in order to understand the current use cases and what are the new aspects that may change this, in spite of RAN3’s previous recommendation in Rel-16. To our view, no changes to the Rel-16 positioning architecture is in scope for Rel-17, so the previous agreement for DL-AoD TMF is still valid.
Observation 2 : RAN3 has previously agreed that DL-AoD computation is done at LMF. If Rel-17 foresees to change this, then RAN3 should inform RAN1 of the Rel-16 agreement
We propose to send a LS reply to RAN1 informing of the above. A draft is provided in [4].
Proposal 1 : reply to RAN1 informing of the RAN3 previous agreement on DL-AoD computation at LMF
2.3		UL-AoA method
RAN1 has made the following agreements regarding Uplink Angle of Arrival (UL-AoA):
	Agreement:
· The following option is supported to enhance signaling of UL-AOA measurement report in case of a linear array
· Option 2: The z-axis of LCS is defined along the linear array axis. gNB reports only the ZoA relative to z-axis in the LCS, and the LCS-to-GCS translation function is used to set up the specific z-axis direction
· UL-AOA signalling details for support of Option 2 are left up to RAN WG3

Agreement:
Reporting to LMF of M > 1 UL-AOA (AoA/ZoA) measurement values associated with the first arrival path and corresponding to the same timestamp is supported.




The first RAN1 agreement has impact on the measurement reporting of UL AoA, where it stipulates that Zenith AoA (ZoA) along with the LCS to GCS translation must both be provided in case of linear array. The Azimuth AoA would not need to be reported in this case. RAN3 to confirm this first understanding.
[bookmark: _Toc51776056][bookmark: _Toc56773078][bookmark: _Toc64447707]9.2.38	UL Angle of Arrival
This information element contains the uplink Angle of Arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	
	0..1
	
	If absent, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



If so, then there can be options to address this:
1. turning the current presence of the Azimuth Angle of Arrival IE to optional; (not backwards compatible with Rel-16)
2. defining a new UL Angle of Arrival linear array IE, to be used for this case of UL AoA measurement; where ZoA and the LCS /GCS Translation are both mandatory present, while the Azimuth AoA is optional,
3. Others…

The above constitutes initial points that can be considered for now, pending on RAN1 communicating further agreements regarding positioning angle-based methods.
The second RAN1 agreement above mentions that many (M>1) UL AoA measurements can be associated with a time stamp in the first arrival path. This seems to be already supported in NRPPa where a TRP can report in one message many measured items in the TRP Measurement Result IE, and to each its associated measurement time stamp. RAN3 to confirm this understanding. If so, then no change is required based on the second RAN1 agreement. RAN3 can wait on further details from RAN1 on this. 
[bookmark: _Toc51776055][bookmark: _Toc56773077][bookmark: _Toc64447706]9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	

	>>UL RTOA
	M
	
	9.2.39
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	

	>Time Stamp
	M
	
	9.2.42
	

	>Measurement Quality
	O
	
	9.2.43
	

	>Measurement Beam Information
	O
	
	9.2.57
	


	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.



Proposal 2: RAN3 to consider the initial set of RAN1 agreements regarding UL AoA and potential specifications impacts. RAN3 to wait for further input form RAN1.
3	Conclusion
In this contribution, we have observed and proposed the following  
Observation 1 : gNB antenna information can be provided to the LMF over NRPPa for DL-AoD calculation as part of RAN assistance information for DL-AoD. The exact content is yet to be defined
Observation 2 : RAN3 has previously agreed that DL-AoD computation is done at LMF. If Rel-17 foresees to change this, then RAN3 should inform RAN1 of the Rel-16 agreement
---
Proposal 1 : Reply to RAN1 informing of the RAN3 previous agreement on DL-AoD computation at LMF
Proposal 2: RAN3 to consider the initial set of RAN1 agreements regarding UL AoA and potential specifications impacts. RAN3 to wait for further input form RAN1.
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