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Introduction
The following agreements were made on the SI for NR positioning support in RAN1#AH1901[1]:
	
Agreement:
NR supports RSTD measurements for NR DL PRS
· FFS: RSTD b/w different configured PRS resources, beams, TRPs, cells, etc.
NR supports RSRP measurement for NR DL PRS
FFS if NR supports RSTD measurement quality metric for NR DL PRS
FFS other measurements

Agreement:
Round-trip time (RTT) with one or more neighboring gNBs/TRPs for NR DL and UL positioning should be supported for FR1 and FR2

Agreement:
The following measurements for NR DL PRS for serving and neighbor gNBs should be supported:
UE RX-TX time difference measurements

Agreement:
Further study 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
Note: This involves RAN2 aspects




In this contribution, we will discuss the potential positioning technologies with the focus on NR RAT dependent positioning solutions with the combination of the DL and UL positioning measurements.

DL and UL positioning
There are multiple ways for the DL and UL positioning. They may be clarified into the following categories:
· Obtaining the final position based on the combination of the DL and UL measurements, e.g., E-CID;
· Obtaining the final position based on the combination of the DL and UL positioning solutions;
· Obtaining the final position based on the combination of DL/UL measurements and positioning solutions;
NR positioning based on DL/UL measurements
E-CID positioning refers to techniques which use the measurements from the UE and the network to estimate the UE location. Taking LTE E-CID positioning as an example, the measurements from the UE include RSRP/RSRQ/UE Rx – Tx time difference, etc. The measurements from the network include eNB Rx – Tx time difference, Timing Advances, and AOA. Corresponding protocols, procedures, and messages are defined for supporting obtaining these measurements and transferring these measurements to the location server, where various existing algorithms can be used to estimate the location of the UE based on these measurements. 
Similar with LTE E-CID, NR positioning should support using the combination of the DL/UL measurements to estimate UE’s location. However, NR positioning based on DL/UL measurements, it should not be limited to those kinds of measurements defined for LTE E-CID, but all DL/UL measurements that will be defined to support DL  positioning or UL positioning, and which of them are used for NR positioning will be up to the implementation. Since all DL/UL measurements can be used for supporting NR positioning, and the selection on which measurements are used for positioning can be up to the implementation, it seems there is no need to separately define the E-CID positioning method in NR positioning. The location server may be placed in UE or in the network.
For supporting NR positioning based on DL/UL measurements, the measurements from the UE side should include all to-be-defined positioning measurements measured by the UE, which may include
· TOA/TDOA (e.g., RSTD)
· AOA/AOD
· Carrier phase
· RSRP
· UE Rx – Tx time difference

For supporting NR positioning based on DL/UL measurements, the measurements from the gNB (or LMU) side should include all to-be-defined positioning measurements measured by the gNB (or LMU), which may include
· TOA/TDOA (e.g., UL RTOA)
· AOA/AOD
· Carrier phase
· RSRP
· gNB Rx – Tx time difference
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Figure 1  NR positioning based on DL/UL measurements

[bookmark: _Toc807379][bookmark: _Toc1066129]Proposal 1: NR positioning should support using all or partial combination of the to-be-defined DL/UL positioning measurements for obtaining the final UE position. How to select and combine the DL/UL measurements for NR positioning will be up to the implementation.
NR positioning based on DL and UL positioning solutions
NR positioning should support using the combination of the DL and UL positions obtained from UE and the network side. NR may implement different positioning techniques that process the DL and UL measurements separately to obtain UE positions. One benefit of using different positioning techniques to first get the separate positions and then combining them together is the implementation simplicity in terms of the processing algorithms, the reduction of the traffic load for message exchanges etc, as well as the redundancy and integrity management. In addition, it may also be easier for the combination with RAT-independent solutions for the final solution.
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Figure 2  NR positioning based on DL/UL measurements

[bookmark: _Toc1066130]Proposal 2: NR positioning should support the techniques to obtain the final UE location based on the combination of the DL/UL positioning solutions.

Conclusion
In this contribution, we discussed the potential solutions of positioning technologies with the focus on NR-based RAT dependent positioning solutions. The following proposals are made based on the discussion.

Proposal 1: NR positioning should support using all or partial combination of the to-be-defined DL/UL positioning measurements for obtaining the final UE position. How to select and combine the DL/UL measurements for NR positioning will be up to the implementation.
Proposal 2: NR positioning should support the techniques to obtain the final UE location based on the combination of the DL/UL positioning solutions.
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