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Introduction
In RAN #83 meeting, a positioning WID [1] was approved, in which the following RAN2 centric objectives are included:
	RAN2 centric objectives
· Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
· Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2]
· Define extensions of LPP protocol to support GNSS SSR (PPP-RTK support) based on the “Compact SSR” definitions specified for QZSS [RAN2]
· Note: Both, PPP and RTK, are already supported in Rel-15 LPP. The extensions are for PPP-RTK which requires additional info in Rel-16.
· Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]


 
In this contribution, we discuss the DL-only UE-based positioning in NR.
Discussion
Generally, positioning the UE involves two main steps: 1) positioning reference signal measurements; 2) position estimate and optional velocity computation based on the measurements. UE-based positioning means that the UE needs to estimate its location by itself but not by positioning server after obtaining measurement results. This moves the positioning computation load from location server to UE, which will increase UE’s cost and energy consumption. However, some UEs are very sensitive to UE’s cost and UE’s energy consumption. In other word, UE-based positioning is not friendly to some UEs from the perspective of UE’s cost and energy consumption.
Observation 1: UE-based positioning is not friendly to some UEs from the perspective of UE’s cost and energy consumption.
For DL-TDOA, UE performs RSTD measurement first and then positioning server calculate UE’s location based on RSTD measurement results and geographic location of corresponding gNBs. If supporting UE-based DL-TDOA, geographic location of cells should be told to UE. In other words, geographic location of gNBs should be included in assistance data of DL-TDOA positioning procedure. However, geographic location of gNBs are private for network operators and it may be unsafe for network operator that some ill-disposed UEs may obtain geographic location of near gNBs by requesting to perform UE-based DL positioning. 
Observation 2: UE-based positioning needs to include geographic location of gNBs in assistance data, however, which may be unsafe for network operators.


Figure 1 UE-assisted positioning procedure for NI-LR or MT LR


Figure 2 UE-based positioning procedure for NI-LR or MT LR
Figure 1 and 2 show UE-assisted and UE-based positioning procedure for NI-LR or MT LR service, respectively. According to this two figure, it could be found that UE-based positioning has no obvious performance gain than UE-assisted positioning from the perspective of latency.
Observation 3: For NI-LR or MT LR service, UE-based positioning has no more performance gain than UE-assisted positioning from the perspective of latency. Considering the inferior computation capability of the UE compared to the LMF, the latency will be even worse. 


Figure 3 UE-assisted positioning procedure for MO-LR service


Figure 4 UE-based positioning procedure for MO-LR service
Figure 3 and 4 show UE-assisted and UE-based positioning procedure for MO-LR service, respectively. According to this two figure, it is could be found that UE would obtain its location after step 6 in UE-assisted way, but UE would obtain its location after step 3 in UE-based way. This means that UE-based positioning has lower latency than UE-assisted positioning for MO-LR service. Comparing Figure 3 with Figure 4, it could be found that it is about one RTT between UE and LMF that the latency of UE-based positioning is less than UE-assisted positioning. According to the latency evolution in [2], the RTT between UE and LMF is about 34ms.
[bookmark: _GoBack]Observation 4: For MO-LR service, UE-based positioning has lower latency than UE-assisted positioning for MO-LR service (about 34ms faster) without considering the difference in the computation time between UE and the LMF. 
According to observation 1-4, UE-based positioning only has latency gain that UE-assisted positioning in MO-LR service and the latency gain is about 34ms. However, UE-based positioning will bring additional cost and energy consumption to UE and uncertain security risk to network operator. It seems unworthy to get little gain with the large cost. As a result, it is proposed that DL-only UE-based positioning should not be considered in NR.
Proposal: DL-only UE-based positioning should not be considered in NR
Conclusion
In this contribution, we discussed the DL-only UE based positioning in NR, and we get the following observation and proposals:
Observation 1: UE-based positioning is not friendly to some UEs from the perspective of UE’s cost and energy consumption.
Observation 2: UE-based positioning needs to include geographic location of gNBs in assistance data, however, which may be unsafe for network operators.
Observation 3: For NI-LR or MT LR service, UE-based positioning has no more performance gain than UE-assisted positioning from the perspective of latency. Considering the inferior computation capability of the UE compared to the LMF, the latency will be even worse. 
Observation 4: For MO-LR service, UE-based positioning has lower latency than UE-assisted positioning for MO-LR service (about 34ms faster) without considering the difference in the computation time between UE and the LMF. 
Proposal: DL-only UE-based positioning should not be considered in NR
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