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Introduction
In RAN#83, it has been decided to study on UE based positioning method [1]
Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]
In this discussion paper, we detailed our view on UE based Positioning method.
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In LTE and NR, A-GNSS based positioning method has been already defined as UE based and standalone [2]. We see benefits of this positioning method to be UE based. Vehicular outdoor navigation is one of the important use cases requiring high accuracy positioning. The cars are inbuilt with multiple sensors and have very high processing capacity. They are equipped with GPS systems and would be able to further receive RTK Assistance Data (AD) from the Network. It is very relevant that for these use cases and for this sort of devices (cars) a UE based or standalone positioning method is realized.
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DL TDOA was used introduced in LTE mainly to address the regulatory requirements on scalable positioning methods that can meet state accuracy requirements. It was introduced as a UE-assisted method, where the UE obtained assistance data, reported positioning measurements to the location server, which estimated the position. Enhancements in Rel. 14 included the support of reporting of observed multiple paths of the received signals. This was further discussed in the study item, where the UE can, in addition to TDOA measurements, be considered to report attributes such as 
· PRS quality (e.g., received signal quality and/or strength, Es/Iot, SINR, RSRQ, CSI etc.)
· Location Measurement quality or uncertainty
· LOS/NLOS characteristics
· Correlation property with a known PRS signal based 
· Power Delay Profile
This detailed feedback from UE could help the network to select the best cells/beams for the UE and vary the PRS configuration accordingly. This would eventually help UE to have high quality PRS measurements and in turn help the network to locate the UE with high accuracy.

[bookmark: _Toc4093078][bookmark: _Toc4141042][bookmark: _Toc4683132][bookmark: _Toc4683223][bookmark: _Toc4683336][bookmark: _Toc4683502][bookmark: _Toc4683519][bookmark: _Toc4714650]DL OTDOA in LTE is based upon UE reporting and NW computing paradigm. Detailed feedback/report from UE to Network would help to further improve location accuracy.
The UE based DL positioning method would require Network to transmit the TP co-ordinates which is sensitive information. 
The benefits of DL UE-based positioning method is not clear and needs to be better understood. As seen in previous RAN2 analysis, the large proportion of the total delay from request to provided position is due to the UE measurement time. Thus, most delay in DL based OTDOA method comes actually from the UE to perform the measurements rather than the interface or message transfer delay.
Further, for UE based positioning method, if a broadcast based solution is realized, it would put additional constraint on the broadcast resource. The network is supposed to provide the support of GNSS-RTK broadcast which is considered beneficial, but for DL OTDOA UE based, with not yet confirmed benefits, Network resources would be occupied, and SIB1 scheduling resources can be strained. For unicast solution, it would increase signalling load as co-ordinates of each cell may have to be transmitted in assistance data.
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For regulatory services, DL TDOA seems an attractive alternative also in NR. To ensure that this is a valid alternative also in markets where the TP position information is considered sensitive, it is important to prioritize UE-assisted DL TDOA. However, DL-only UE-based may also be supported.
[bookmark: _Toc4714652]UE-Assisted DL-only positioning shall be considered to enable positioning if risk of exposing sensitive network information.
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Conclusion
In section 2 we made the following observations:
Observation 1	Outdoor Vehicular Navigation where cars are the location consumer is a valid use case for UE based Positioning method using RTK GNSS technology.
Observation 2	DL OTDOA in LTE is based upon UE reporting and NW computing paradigm. Detailed feedback/report from UE to Network would help to further improve location accuracy.
Observation 3	Broadcast resources would be consumed and for unicast signaling load would be increased without having much gains from the UE based positioning method.
Observation 4	UE-Assisted DL-only positioning shall be considered to enable positioning if risk of exposing sensitive network information.

Based on the discussion in section 2 we propose the following:
Proposal 1	UE based DL-only positioning may be supported if significant benefits can be assessed and where no risk of exposing sensitive network information is deemed.
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