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1	Introduction
With every new generation of mobile communication, there is objective and motivation to improve the location functionality. Moving from LTE to NR, there are new commercial use cases such I-IOT and need to further improve location accuracy of existing use cases such as Aerials, V2X, NB-IoT etc. OTDOA based positioning method is expected to be one of the important positioning methods in NR similar to in LTE. Though the exact reference signal to be used is still unknown for OTDOA in NR, in this paper a generic name NR Positioning Reference Signal (PRS) has been assumed. The physical reference signal could very well be CRS, TRS, PSS/SSS etc.
[bookmark: _Ref178064866]2	Discussion
In LTE, Location server obtains PRS configuration from eNB and provides the PRS configuration to UE using LPP signalling. There is opportunity to provide limited feedback on the quality of the measurement especially in terms of OTDOA error resolution and the target device's best estimate of the uncertainty of the OTDOA (or TOA) measurement.

Moving forward to NR, there is a scope to further improve the co-ordination between the target device and Network entity. The NR technology is expected to provide a more dynamic PRS configurations than its predecessor LTE. A fundamental difference between LTE and NR is that PRS would be transmitted via beams rather than cells. There could be multiple beams as compared to cell sectors in LTE. UE may be receiving rich quality signal from some beams and poor-quality signal from other beams. Dynamic PRS configuration could efficiently utilize the network resources by allowing PRS to be adaptive based upon the UE perceived quality of various beams transmitting the PRS signal. This scheme may also allow gNB to save energy on PRS transmission by filtering out the poor-quality beams from PRS transmission. 
When there are few number of UEs in a cell or gNB that are using positioning session, in such scenario, it is possible to provide a more tailored made (customized) PRS configuration for these UEs. A dynamic, per position occasion, PRS configuration. 
[bookmark: _Toc534205955]Support PRS configuration to be dynamic.
When there are multiple UEs in a cell/beam, it may be difficult to realize dynamic PRS configuration per UE. Instead, it is more effective, the location server collects statistics measurement from a first set of target devices, and applies the new PRS configurations (i.e. second/or third PRS configurations) to the second set of target devices for positioning in later time.
This scheme would allow that the PRS resources are only spent on cells that: 
· provide low GDOP
· have high quality RSTD (e.g. cell close to UE), 
· have high probability of being in LOS condition, etc.  
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Dynamic/Adaptive PRS configuration would imply
· Increasing PRS configuration in a cell/beam (e.g., increase one or more of: bandwidth, density, number of PRS REs within a RB and/or subframe, number of PRS subframes per positioning occasion, etc.) or reduce PRS frequency reuse, when the quality characteristic of the cell is below a first threshold for N1 UEs (N1=1, 2, …) or Y1 % of UEs, where N1 and Y1 may be pre-defined or configured
· Decreasing PRS configuration in a cell/beam (e.g., one or more of: reduce bandwidth, density, number of PRS REs within a RB and/or subframe, number of PRS subframes per positioning occasion, etc.) or increase PRS frequency reuse, when the quality characteristic of the cell is above a second threshold for N2 UEs (N2=1, 2, …) or Y2 % of UEs, where N2 and Y2 may be pre-defined or configured
· Sorting of the neighbour beam/cell list
· Adding/removing beam/cell from the measurement list
[image: ]
Figure 1: Sequence flow of Adaptive PRS configuration
The important aspect in realizing dynamic/adaptive PRS configuration is to be able to obtain UE feedback efficiently. The feedback would mainly be in terms of below.
· PRS quality (e.g., received signal quality and/or strength, Es/Iot, SINR, RSRQ, CSI etc.)
· Location Measurement quality or uncertainty (e.g., for UE-based positioning the UE may still assist the location server or radio network nodes transmitting PRS in optimizing PRS to improve its location estimation)
· GDOP
· Channel and LOS/NLOS characteristics
· Correlation property with a known PRS signal based on a first configuration
· Power Delay Profile
· A statistical measure over time of any of the above, e.g., average, Xth percentile, median, 
· An indication of one or more cells contributing to one or more of the above being below a first threshold and/or above a second threshold
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Another important aspect in dynamic or statistics based PRS configuration is that, gNB may play a more active role in providing the PRS configuration as compared to in LTE. UE can inform gNB directly (over RRC) the PRS quality, allowing gNB to adjust the PRS transmission and later informing the Location server accordingly.
[bookmark: _Toc534981753]gNB in NR may play more active role in providing the PRS configuration as compared to enB in LTE.
Conclusion
In the previous sections we made the following observations: 
Observation 1	gNB in NR may play more active role in providing the PRS configuration as compared to enB in LTE.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Support PRS configuration to be dynamic.
Proposal 2	Allow PRS configuration to be adaptive based upon statistical analysis.
Proposal 3	Provision to allow UE to provide a more detailed PRS quality feedback so that the Network can adapt the PRS configuration accordingly
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