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Introduction
[bookmark: _Hlk510705081]In Rel-16 native NR positioning support was standardized. At RAN#90 a new WI was approved on enhancements in Rel-17 to positioning [1]. This contribution discusses our views on other enhancements. Our companion contributions discuss our others views [2], [3],[4].    
Discussion 
Transmit Power Control 
Rel-16 NR positioning supports that a UE is configured with spatialRelationInfo and pathlossRS reference RS from a neighbour cell, in order to increase the hearability of UL positioning method. However, there are still some limitations when determine transmit power of SRS for positioning towards a neighbour gNB/TRP/RP.
1. Power control parameters are common for a SRS resource set
In NR, Power control parameters (including, P0, alpha, pathloss RS) are configured per SRS resource set. Whereas, Rel-16 NR positioning allows SpatialRelationInfo to be configured per SRS-resource. So, within one SRS-resource-Set a UE can sweep across beams for multiple cells. But, controlling the power to multiple neighbor cells in different SRS resources is not allowed, as power control parameters are common per SRS resource set.
2. Lack of TPC information at serving gNB
The power control parameters for SRS are configured by serving gNB via RRC signalling in current Rel15/Rel16 SRS framework. Without any knowledge of SRS’s target gNB/TRP, the serving gNB is not able to assign suitable power control parameters. Arbitrary UL Tx power adjustment may result in lack of coverage (not able to reach target cell) or exceeding interference.
Observation 1: Rel-16 UL TPC techniques have some limitations which negatively impact the performance in terms of achievable positioning accuracy of UL techniques.
In order to determine a suitable transmit power of SRS for positioning (towards not only serving gNB/TRP but also neighbor gNBs/TRPs), a possible way is letting LMF to collect TPC parameters from gNBs/TRPs. Then, the LMF could take all required information into account to make a better decision by at least requesting some TPC values (similar to spatial relation procedures in Rel-16). 
Proposal 1: At least open-loop power control enhancements of SRS for positioning will be investigated in Rel-17: 
· FFS: whether the TPC towards the serving gNB/TRP only, or also towards the neighbor gNBs/TRPs 
Positioning Above 52.6 GHz
In addition to the specification work ongoing for positioning there is work being done in 3GPP to specify support of NR for carrier frequencies up to 71 GHz. As part of that work larger carrier bandwidths (e.g., 2000 MHz) are being considered. It is well known that for timing based positioning that higher bandwidths lead to higher potential parameter estimation (e.g., RSTD). It has already been agreed that effective larger bandwidth DL PRS by aggregating DL Positining frequency layers will be investigated. 
[bookmark: _Hlk61851083]Observation 2: Larger carrier bandwidths can be useful for timing based positioning schemes (e.g. DL-TDOA). 
While the specification work for carrier frequencies above 52.6 GHz is in the early stages it is still worth considering how this could be useful for positioning still during Rel-17. Larger bandwidth is very attractive for positioning, especially with challenging accuracy requirements. The larger bandwidths are leading to the introduction of large values for SCS and this could also lead to some issues from a positioning point of view. When positioning measurements which need to receive the DL PRS from multiple gNBs are considered the Rel-16 assumption that the CP is much longer than the propagation delay may no longer hold. RAN1 should consider these impacts in the positioning work in order to fully take advantage of the higher bandwidths of Rel-17 that may end up being specified. 
Observation 3: The propagation delay from neighboring gNBs may no longer be much shorter than the CP length with the new higher SCS to be introduced above 52.6 GHz. 
Proposal 2: RAN1 to consider the impact of higher BW and SCS on positioning that will be introduced during Rel-17.
Conclusion
In this contribution we make the following proposals and observations:
Observation 1: Rel-16 UL TPC techniques have some limitations which negatively impact the performance in terms of achievable positioning accuracy of UL techniques.
Proposal 1: At least open-loop power control enhancements of SRS for positioning will be investigated in Rel-17: 
· FFS: whether the TPC towards the serving gNB/TRP only, or also towards the neighbor gNBs/TRPs 
Observation 2: Larger carrier bandwidths can be useful for timing based positioning schemes (e.g. DL-TDOA).
[bookmark: _GoBack]Observation 3: The propagation delay from neighboring gNBs may no longer be much shorter than the CP length with the new higher SCS to be introduced above 52.6 GHz. 
Proposal 2: RAN1 to consider the impact of higher BW and SCS on positioning that will be introduced during Rel-17.
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