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Introduction 
In 3GPP RAN#83, a WI [1] for the standardization of NR positioning was approved. The objective for RAN2 includes the following aspects regarding physical layer measurements
	Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]



In RAN2#106 the following agreements have been made:
Agreements:
1.UE-based DL-only positioning is supported at least for the case of unicast assistance data.
2.Confirm that broadcast AD are supported for DL-only positioning.  FFS if this applies to the UE-based case

In this contribution, we discuss the enhancements to support DL UE-based positioning with assistance data, which is reference data containing the relation of observed RSRP values from multiple TRP-sites to position. Hence, reference data are the content of assistance data that is either obtained or – once available -delivered to the entity that calculates the position. 
UE-Based RSRP Positioning: Fingerprinting Approach
Fingerprinting is a pattern recognition technique where current measurements are compared with reference measurements from known locations. Various types of measurements and signals can be used (e. g. Round Trip Time – RTT, Angle of Arrival - AoA, Magnetic Fields etc.), but Received Signal Strength (RSS) is the most common for its simplicty. A database of reference measurements consists of discreet reference points. Each reference point holds the measurement values and the location where they were recorded. 
In case of RSS a reference point may consist of locations, Sender IDs and measurements like in Table1.
Table 1: Reference Point
	Location
	Sender ID
	Measurement (RSS)

	Location of the Measurements in e.g. Cartesian Coordinates or Global/Polar Coordinates
	<id 1>
	-60 dBm

	
	<id 2>
	-80 dBm

	
	<id 3>
	-44 dBm

	
	…
	..



Locating based on Fingerprinting follows the following steps :
1. Capturing the Measurements
2. Preprocessing the Measurements
3. Positioning, consisting of 
a. Matching: Selecting Reference Points similar to the Measurements
b. Position Calculation: Calculating a Position out of the selected Reference Points
4. Post Processing the Position
UE based RSRP positioning with assistance data enables UE based positioning (steps 3 and 4) with network providing the reference data exchange- Figure 1. Supporting this positioning mode share the advantages of DL-TDOA UE-based positioning: 
· many users to localize themselves without higher traffic (e.g. no reporting)
· reduced power consumption and positioning latency
· the information provided by the network comprises the references points coordinates along with the equivalent meaurements and does not necassirly include the Access Point Positon as in other RAT DL methods. 
· low reference data exchange with the network
In addition, the RSRP approach does not request a good synchronied network as the case for OTDOA.
[bookmark: _GoBack]Observation 1: UE-based RSRP positioning does not include sensitive information and is applicable for unsynchronized networks.

Figure 1: UE based positioning with assistance data results in a significant improvement of accuracy of the position.
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The Rel-15 DL signals (SSB, CSI-RS) are suitable to be used with fingerprinting-based methods. The available RSRP measurements can be used equivalently to the measurement applied in WLAN fingerprinting. Advantageous signals are contained in the SSB as the transmit charchetrsitcs are expected to be static over different measurement instants. In addition, Beam forming reporting when available increases the data base and can improve the accuracy of the RSRP positioning method even more. 
Observation 2: NR Rel-15 measurements are already supported within for eCID. Hence, there is no need to define new DL mesurments to support UE-Based RSRP positioning. 
Proposal 1: Support RSRP UE-based positioning by enabling the reporting of reference data over LPP. 
Conclusion
The following observations and proposals are concluded:
Observation 1: UE-based RSRP positioning does not include sensitive information and is applicable for unsynchronized networks.
Observation 2: NR Rel-15 measurements are already supported within for eCID. Hence, there is no need to define new DL mesurments to support UE-Based RSRP positioning. 
Proposal 1: Support RSRP UE-based positioning by enabling the reporting of reference data over LPP. 
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