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Introduction
In RAN#90-e meeting, a new work item for NR positioning enhancements was approved [1], in which the motivation to support positioning enhancements to attain Rel-17 target positioning requirement was justified for both commercial and IIoT use cases.
The objectives of this new work item are to specify solutions to provide higher accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.), where the RAN1 centric objectives are listed as follows:
	[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.


In this contribution, we discuss on the enhancements of DL-AoD positioning.
Discussion
For Rel-16 DL-AoD positioning, the UE measures and reports the RSRP of DL PRS resources to let the LMF identifies the AoD. Similar as UL-AoA, one of the main issues that impacts the positioning performance of the DL-AoD is that the DL PRS beam with the strongest power may not be associated with the LOS link, especially in scenarios such as the InF-DH, it is highly possible that the strongest RSRP beam would be a NLOS beam. To solve this problem, one straightforward method is to report the associated timing information to the LMF. One potential enhancement is to report the DL-PRS RSRP measurement along with the TOA of the first arrival path.
Proposal 1: Support the enhancement of reporting PRS-RSRP associated with ToA of the first arrival path.
On the other hand, in the Rel-16 maintenance stage, it was specified that the DL-PRS RSPR results will be reported with the parameter nr-DL-PRS-RxBeamIndex to indicate that at least two DL-PRS RSRP measurements from the same DL-PRS resource set have been made with the same UE Rx beam. In such a case, the LMF only knows a sequence of DL-PRS RSRP measurements associated with the same Rx beam index, while does not have the knowledge of the Rx beam information. However, it is noted that the measured DL-PRS RSRP, especially for cases in FR2, is highly dependent on the UE Rx beams. For example, as shown in Figure 1, assume that the LMF configures the DL AoD assistance data, in which the QCL information of the DL PRS resources within the same DL PRS resource set is set to DL PRS resource #2. With this indication, the UE would use its right beam (which was used to received PRS beam #2 previously) to receive all the DL PRS resources and measures the DL-PRS RSRP. Considering that the UE moves, during the assistance data provision and the location information request, from PRS beam #2 to beam #3. In such a case, the measurement results may indicate that the PRS beam #4 is the strongest beam, which leads to an AoD bias due to the selected Rx beam. To solve this issue, one potential enhancement would allow the UE to report its Rx beam information to further assist the LMF to identify the right AoD direction. The details of what/how to report can be further discussed.
[image: ]
Figure 1 Impact of Rx beam on the DL-AoD measurement
Proposal 2: Support the enhancement of reporting the UE Rx beam information to the LMF. FFS the details of what/how to report the Rx beam information.
It should be note that within the framework of the Rel-16 DL-AoD, since only RSRP of the PRS resources are reported, the LMF can only identify the AoD direction with the granularity of a PRS beam. Considering that a maximum of 64 PRS beams are transmitted in FR2 to cover a cell of 120 degree, the granularity of the beam width is no less than 1.9 degree. To further provide finer estimation of the DL-AoD, enhancements regarding the report of gNB antenna/beam pattern information can be also considered, to facilitate the LMF to obtain the AoD direction with granularity finer than the beam width. 
Proposal 3: Support the enhancement of reporting the gNB beam information to the LMF. FFS the details of what/how to report the beam information.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the DL-AoD enhancements, and the following proposals are provided:
Proposal 1: Support the enhancement of reporting PRS-RSRP associated with ToA of the first arrival path.
Proposal 2: Support the enhancement of reporting the UE Rx beam information to the LMF. FFS the details of what/how to report the Rx beam information.
Proposal 3: Support the enhancement of reporting the gNB beam information to the LMF. FFS the details of what/how to report the beam information.
References
[1] [bookmark: _Ref31720706]RP-202900, New WID on NR positioning enhancements, CATT, Intel Corporation, Ericsson.


2/4
image1.png




