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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#AH1901 [1], NR RAT-independent techniques were not discussed in detail. In this contribution, NR hybrid positioning techniques which combine multiple technologies including RAT-dependent and RAT-independent techniques are mainly discussed. 
2. Hybrid positioning 
According to the 3GPP TS 22.261, the 5G system shall support the use of 3GPP and non-3GPP technologies to achieve higher-accuracy positioning. Hybrid positioning methods include both the combination of 3GPP positioning technologies (RAT-denpendent) and the combination of 3GPP positioning technologies with non-3GPP positioning technologies (RAT-indenpendent) such as GNSS (e.g. Beidou, Galileo, GLONASS, and GPS), Terrestrial Beacon Systems (TBS), sensors (e.g. barometer, IMU), WLAN/Bluetooth-based positioning. The purpose of hybrid positioning is to achieve better performance than those using only one positioning technology and the hybrid technology could be the combiantion of two technologies or more above.
The most important consideration for hybrid positioning is how to combine different positioning technologies. For example, in some indoor scenarios with dense obstacle, RAT-dependent positioning is seriously affected by NLOS and cannot provide accurate UE location. In this case, UE could use additional information provided by WLAN, Bluetooth or IMU to reduce the impact of  NLOS. It seems that UE-based data processing/approach could obtain additional information easily and make a tighter combination in the ‘measurement domain’ instead of ‘location domain’. Then UE could flexibly process all measured data using a suitable algorithm which may bring higher accuracy. Also, UE-based positioning could reduce signaling overhead. If UE-based techniques are applied in OTDOA positioning, some LPP messages such as measurements reporting or location information interaction between LMF and UE could be avoided. Moreover, once the signaling overhead is reduced, the latency of positioning procedure can  be also reduced so that it is beneficial for some cases where the applications requiring an immediate response at the UE. Therefore we support jointly using UE-based and Network-based positioning method for RAT-denpendent, RAT-indenpendent and  hybrid of these positioning technologies.
Observation 1:
·  UE-based data processing/approach could make a tighter and more flexible combination in the ‘measurement domain’ when applying hybrid positioning.
Observation 2:
·  UE-based data processing/approach could leverage additional information to obtain more accurate estimation in the combination of RAT-denpendent and RAT-indenpendent positioning technologies.
Observation 3:
·  UE-based data processing/approach could reduce signaling overhead and latency in the combination of RAT-denpendent and RAT-indenpendent positioning technologies.
Proposal 1: 
· [bookmark: _GoBack]Support jointly using UE-based and Network-based positioning for RAT-denpendent, RAT-indenpendent and  hybrid of these positioning technologies.
The key point for UE-based positioning is whether UE can obtain the location and timing information of network nodes, which requires the operator authorization. A complete and accurate charging mechnism may be established  for UEs  using this service.
3. Conclusion
In this contribution, we discuss NR RAT-independent positioning techniques with the following observations and proposals:
Observation 1:
·  UE-based data processing/approach could make a tighter and more flexible combination in the ‘measurement domain’ when applying hybrid positioning.
Observation 2:
·  UE-based data processing/approach could leverage additional information to obtain more accurate estimation in the combination of RAT-denpendent and RAT-indenpendent positioning technologies.
Observation 3:
·  UE-based data processing/approach could reduce signaling overhead and latency in the combination of RAT-denpendent and RAT-indenpendent positioning technologies.
Proposal 1: 
· Support jointly using UE-based and Network-based positioning for RAT-denpendent, RAT-indenpendent and  hybrid of these positioning technologies.
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