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1	Introduction
High accuracy is one of the main agendas for Rel-17. The WID includes the following objectives to achieve high accuracy. The objective is RAN1 centric; however, it will also have RAN2 impacts.
	The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency.The specific objectives of this work are:
[bookmark: _Hlk57059510]RAN1 centric objectives:

· 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]
· 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]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]



In this paper, we briefly discuss the high accuracy agenda items.

[bookmark: _Ref178064866]2	Discussion
2.1	Rx Tx Error Mitigation
UE may have multiple antenna panels. It is essential that UE uses the correct antenna panel to transmit UL SRS and to perform the DL-PRS measurements.
                                             [image: ]

As shown in above Figure, if UE uses panel B to transmit towards TRP-1; the signal may be very weak as opposed to signal that would be transmitted via panel A. In some cases, for example for TRP-2 case, it may not matter as both may result in LOS transmission.
[bookmark: _Toc68200963]Selection of UE antenna panel for transmitting UL-SRS and performing DL-PRS measurement would play an important role in achieving high accuracy. RAN1 is currently discussion this aspect
The Rel 16 RRC configuration of UL-SRS for positioning can include a spatial relation to a specific DL-PRS. In case case there are multiple UL-SRS configurations, each associated to different DL-PRSs, it is possible that several of these UL-SRS configurations will be transmitted from the same UE antenna panel. This could be handled in different ways, and it would be relevant to discuss how to handle such configurations including possible indications of the used transmission antenna panel.
[bookmark: _Toc68200964]Multiple UL-SRS configurations and multiple UE antenna panels leads to open issues that should be discussed in RAN2
[bookmark: _Toc68200966]RAN2 to discuss on UL-SRS transmission configuration information and positioning measurement report enhancements in consideration of multiple UE antenna panels.
 2.2	Angle Based Methods
[bookmark: _Hlk60761417][bookmark: _Hlk60761535][bookmark: _Toc68200967]As part of improving the accuracy of angle-based methods; RAN1 is currently discussing that the reporting of additional paths needs to be improved. Information of the DL AOD for other paths than the first path can also improve positioning accuracy. Especially in controlled environments like industry halls ray tracing and/or machine learning algorithms can be used to utilize such information for positioning purposes. The positioning accuracy can be improved if the power and the corresponding DL PRS resource ID is reported also for the additional paths in the RSTD and UE Rx-Tx time difference measurements. Since additional paths are more useful for such purposes the stronger they are, it is highly desirable that the UE reports the strongest detected paths as additional paths. The first path is, of course, always reported as the main path.
RAN2 discusses how measurement reporting can be enhanced to yield high accuracy positioning results.


Conclusion
In the previous sections we made the following observations: 
Observation 1	Selection of UE antenna panel for transmitting UL-SRS and performing DL-PRS measurement would play an important role in achieving high accuracy. RAN1 is currently discussion this aspect
Observation 2	Multiple UL-SRS configurations and multiple UE antenna panels leads to open issues that should be discussed in RAN2


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to discuss on UL-SRS transmission configuration information and positioning measurement report enhancements in consideration of multiple UE antenna panels.
Proposal 2	RAN2 discusses how measurement reporting can be enhanced to yield high accuracy positioning results.
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