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Introduction
In 3GPP TSG RAN Meeting #86, a new study item was agreed [1]. The study item is to address the higher accuracy location requirements resulting from new applications and industry verticals. Since the requirements and objectives are stricter than Rel.16, new techniques and designs may need to meet the requirements.
In this contribution, we’ll provide our views on potential positioning enhancements for Rel.17.
Positioning objectives and potential enhancements
The SID provides the exemplary performance targets in the justification of the SI [1]: 
(a) For general commercial use cases (e.g., TS 22.261):
- sub-meter level position accuracy (< 1 m)
(b) For IIoT Use Cases (e.g., 22.804):
- position accuracy < 0.2 m
The target latency requirement is < 100 ms; for some IIoT use cases, latency in the order of 10 ms is desired. 
To meet the above performance targets, the SID lists the following RAN1 centric objective,
Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]
b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signaling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency. Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
NOTE 1:	Sidelink is not part of this objective.
NOTE 2:	Involve RAN4 for validating assumptions for the systems evaluations where appropriate.
NOTE 3:	The commercial use cases and requirements are applicable to a limited geographic area.
[bookmark: OLE_LINK1][bookmark: _GoBack]As illustrated in our companion contributions [2-3], most of scenarios are hard to meet the Rel.17 accuracy target based on Rel.16 positioning techniques. In addition, overhead of DL/UL positioning reference signals, signaling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency are important influence factors for the positioning of IIOT scenarios. Here we provide our initial thoughts on potential enhancements as followings,
· Regarding new positioning techniques, as we know, Rel.16 methods including TDOA, angle based method, Multi-RTT heavily depend on LOS probability. As we analyzed in our companion contribution, InF-DH/InF-SL/InF-DL have small LOS probability which is relevant to BS and UE antenna height, clutter size, clutter density and effective clutter height. From our point of view, Rel.17 should not only be applicable to high LOS probability scenarios, but also need to find new techniques to address the performance loss because of small LOS probability. For example, waveform feedback may provide more accurate information than time and angle based feedback, thanks to spatial consistency, the waveform may be used to estimate location. Or in another way, network may transmit some prior channel information to terminal, the prior channel information combined with local channel information can be applied to get initial location.
· Regarding DL/UL positioning reference signals, we have designed dedicated DL/UL positioning reference signals in Rel.16. However, due to strict requirements of accuracy and latency in Rel.17, increase the time resolution of TOA estimation, reduce beam sweeping time for FR2 based measurement are some potential directions to be considered. In addition, IIOT scenarios may have massive terminals (e.g. plant asset management) need to locate and monitor, so the overhead reduction and interference management for positioning reference signals is another important aspect need to take consideration in Rel.17.
· Regarding the latency, which not only depends on physical layer design but also for the simplification of high layer signaling and architecture design. As we know, IIOT scenario is one of the indoor scenarios, hence it’s possible that network can have some prior channel information of the area measured and collected by special equipment. The prior channel information can be used to get initial location information to reduce the latency. Moreover, if network can conduct some early measurements aside from RRC connected state, which is more helpful to get location information quickly. Besides, if network can assign physical channels to get positioning report, which may be considered as an early fix report with naturally small latency.
· Regarding network and device efficiency, since it’s hard to quantize by specific metrics, it can be considered as important design factors for potential enhancements and solutions. 

Proposal 1: Rel.17 can consider potential positioning enhancements in terms of new positioning techniques, DL/UL positioning reference signals, latency, network and device efficiency.
Conclusions
In this contribution, we discuss potential positioning enhancements. Based on the discussion, we have the following proposal,
Proposal 1: Rel.17 can consider potential positioning enhancements in terms of new positioning techniques, DL/UL positioning reference signals, latency, network and device efficiency.
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