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Introduction
In 3GPP RAN1 #95 meeting, the following agreements were made for potential techniques for NR positioning [1].
	Agreement:
The following candidate techniques are considered for study of DL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Phase difference based techniques
· Note: feasibility needs to be further assessed
· Angle-based techniques
· Downlink angle(s) of departure 
· Downlink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
· Cell ID and TRP related information (e.g. RS resource and/or resource set ID)
Agreement:
The following candidate techniques are considered for study of UL positioning:
· Timing based techniques 
· Timing of arrival path(s)
· Angle-based techniques
· Uplink angle(s) of departure 
· Uplink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
Agreement:
The following candidate techniques are considered for study of DL and UL positioning:
· Timing based techniques
· Round trip time measurement including support for multiple TRPs
· Combination of DL and UL techniques for NR positioning
· e.g. E-CID like techniques (including one or multiple cells)
Agreement:
· Combination of DL, UL and DL + UL techniques can be used for NR positioning
· Combination of RAT-dependent and RAT-independent techniques can be considered for NR positioning
Agreement:
The following candidate reference signals were identified for DL positioning evaluation and are to be further studied
· NR CSI-RS (including TRS configuration)
· NR Synchronization Signals (SSBs)
· New DL positioning reference signals (DL PRS)
Agreement:
The following candidate reference signals were identified for UL positioning evaluation and are to be further studied
· NR PRACH
· NR SRS
· NR UL DMRS
· NR UL PTRS
· New UL positioning reference signals (UL PRS)


[bookmark: _GoBack]According to the agreement and NR positioning SI [2], a hybrid of RAT-dependent and RAT-independent techniques is also in scope of the NR positioning, and this contribution reveals our view on this issue.

Discussion 
It is expected that a hybrid positioning of RAT-dependent and RAT-independent technique could potentially provide the better performance compared to using only RAT-dependent technique, since some additional information could be used. Currently, most of the UE devices are equipped with various sensors in addition to barometric pressure sensor such as Geomagnetic, acceleration and gyro sensor, so that most of the UEs can estimate their moving direction and distance during a certain period even though they are located in an indoor building. 
Those sensors could be effectively utilized for NR positioning with the RAT-dependent techniques such as multi-cell ECID, OTDOA, and so forth. As a simple example, let us consider a multi-cell RTT (Round Trip Time) technique with the help of the UE sensors shown in Figure 1, where this figure depicts that the UE moves from (A) to (B). The LMF estimate RTT measurements when the UE transmits an uplink RS at (A) and (B), but it is assumed that only two gNBs can receive the uplink RS transmitted by the UE at (A). Thus, one more RTT measurement is required to estimate the UE location, and it is obtained from the UE at (B). At (B), the UE is indicated to report the changed location information during a certain time period to the LMF. As another example, the change location information obtained by UE sensors can be also used to improve the positioning accuracy, if the estimation of the UE location at both (A) and (B) is possible by multi-cell RTT technique, then the information on the changed UE location can be used as additional measurement to estimate the UE location.
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[bookmark: _Ref534923473]Figure 1. An illustrative example for a hybrid method of RAT-dependent and RAT-independent technique

Proposal 1: 
· NR needs to study the usefulness of the joint utilization of the measurement information from the UE sensors and RAT-dependent positioning technique(s).

Conclusion
In this contribution, we reveal our views on the hybrid scheme of RAT-dependent and RAT-independent technique, and summarize our proposal as below:
Proposal 1: 
· NR needs to study the usefulness of the joint utilization of the measurement information form the UE sensors and RAT-dependent positioning technique(s).
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