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Introduction
In this contribution, we provide draft text proposal for the identified enhancements for NR positioning compiled based on the input text proposals received from multiple companies over RAN1 –email reflector and outcome of the offline discussion.
In the next section, we provide text proposal for the 3GPP TR 38.855 based on the consensus reached during offline discussion.

[bookmark: _Toc533023413][bookmark: _Toc536119035]---------------------------------------------- Start of Text Proposal --------------------------------------------------------------
1. Additional Enhancement Identified for NR Positioning
Received Signal Waveform Reporting
The received signal waveform reporting was proposed as one of the mechanisms for NR positioning. The main principle of this approach is to digitize and record waveform of the received signals (e.g. at the configured time-intervals) at UE side / gNB side or any other network entity and report received signal waveform to the location server or gNB, so that location server or gNB can utilize received signal waveform report and transmitted signals (e.g. reference signals) to perform measurements of signal location parameters required for UE positioning [1]-[2].
UE-Based Positioning
Performing the positioning estimation at the UE (UE-based positioning) using RAT-dependent DL-only, UL-only, or DL+UL measurements and information related to the gNBs (e.g., location of gNBs) was proposed during this study [3]-[4]. UE-based RAT-dependent positioning and their hybridization with e.g. RAT-independent methods was also proposed. It was concluded that DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.
Multipath Measurements
[bookmark: _Ref536435103]Multipath measurements for positioning were proposed [5]-[6]. The measurements include delay and angle information from multiple paths. Such measurements are needed to enable multi-path based positioning (e.g. using single base station) as described in [6].
LOS Detection
LOS detection was proposed for NR positioning. In order to address this problem the utilization of signal properties and measurements were proposed (e.g. polarization properties [7]-[8])
Positioning for UEs in RRC_IDLE/INACTIVE States
[bookmark: _Ref1944052]Study was conducted on whether it is beneficial to support and if so, how to support, NR based positioning for UEs in RRC-IDLE and/or RRC-INACTIVE states. The solutions based on this approach are described in [9]-[11].
UL SRS Enhancements for NR Positioning
The following list of enhancements for UL SRS was proposed:
[bookmark: _GoBack]-	SRS physical structure (e.g. comb configuration, sequence design)
-	SRS resource enhancements (e.g. resource configuration settings, resource set usage for positioning)
-	SRS beam alignment and beam sweeping procedures
-	SRS transmission power control
-	SRS timing advance procedure
-	SRS BW configuration enhancements w.r.t. to UL BWP
Carrier Phase Based Positioning
The NR carrier-phase based positioning technique was proposed in [12]-[13]. It refers to the positioning method, where the transmitter (either the gNB or the UE) transmits the positioning reference signals at the pre-configured carrier frequency, and the receiver (either the UE or the gNB) obtains the carrier phase measurements by tracking reference signals.
In [14], phase measurements are derived from the complex correlations at the receiver side. The measurements combined with TDOA are used to estimate user position.
Phase Difference of Arrival Based Positioning

Phase-based RSTD measurement (PDoA) was proposed in [15]. This approach can be applied for DL-TDOA or RTT positioning techniques [16].
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--------------------------------------------- End of Text Proposal ----------------------------------------------------------------

Proposal 2: 
Adopt text proposal above for inclusion into the 3GPP TR 38.855 on NR Positioning

1. Conclusions
In this contribution, we have provided draft text proposal for the 3GPP TR summarizing additional enhancements identified during the NR positioning study item. We suggest to agree on this text proposal.
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