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In RAN1 #103e, the following agreement is made [1]

	Agreement:
Capture the following in the TR:
Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation can be studied further, and if needed, specified during normative work for improving positioning accuracy.
· Note: The details of the enhancements of reporting are left for further discussion in normative work, which may include, but are not limited to the following information associated with multi-path, e.g., LOS/NLOS identification, time of arrival of the multi-path components, signal power and/or relative power, power delay profile, angle, and/or polarization information, coherence bandwidth, etc.



In this contribution, proposals are made to study LOS/NLOS identification in the presence of multipath channels. In addition, enhancements such as path identification, dynamic spatial relationship update or distribution of correction information to improve positioning performances in the presence of multipaths are made in this contribution.
Improving accuracies of DL AoD
LOS/NLOS detection
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[bookmark: _Ref53694674]Figure 1 Positioning in multipath environment.
As illustrated in Figure 1, LOS and NLOs detection becomes a critical issue in positioning since NLOS paths provides erroneous timing information to UE. In the multipath environment, it may be possible that the UE may find multipaths in a broad beam (subfigure on the left in Figure 1) or using narrow beam (subfigure on the right in Figure 2). In such cases, it may be beneficial to assign identification number to the discovered path such that the ID can be related to the PRS resource number for identification purpose. Such relation will assist LMF to understand characteristics of the channel, optimizing PRS configurations.
Proposal 1: Study LOS and NLOS identification methods.
Proposal 2: Consider path identification mechanisms.
In Multi-RTT, the DL and UL channels may experience similar channels, e.g., LOS and NLOS paths may be visible in both DL and UL channels. Thus, information related to channel characteristics through UL channels can be useful for the LMF or gNB to configure PRS or SRSp, respectively. For example, the gNB may update spatial relationship of SRS dynamically, after reception of SRS, such that the network can inform the UE about arrival angle information of SRSp. The gNB may associate the received SRSp with PRS or CSI-RS resource ID. With such information, the UE will be able to understand the path information of the channel, possibly using the information during UE-based positioning.
Proposal 3: Study dynamic update of spatial information of SRSp for multi-RTT positioning methods.
Whether UE based or UE assisted positioning is implemented may affect how assistance information request/transmission can be handled. For example, for UE-based positioning, the UE may require additional correction information from the network to identify NLOS or collect measurements from LOS and NLOS to improve the positioning performance. Therefore, similar to GNSS based positioning systems, the UE may need to receive correction information in the presence of multipath channels. Correction information may be information related to multipath channels, e.g., delay profiles or power offset for each path. Such information may be available at the network from the past measurements made by UEs or prior measurements made by the network.
Proposal 4: For UE-based positioning, delivery of correction information from the network is needed to process measurements at the UE.
Conclusion.
The following conclusions are made in this contribution.

Proposal 1: Study LOS and NLOS identification methods.
Proposal 2: Consider path identification mechanisms.
Proposal 3: Study dynamic update of spatial information of SRSp for multi-RTT positioning methods.
Proposal 4: For UE-based positioning, delivery of correction information from the network is needed to process measurements at the UE.
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