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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN#86 meeting, we have the following conclusions on NR Positioning [1]:
	1. 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.


In the note 3, the commercial use cases and requirements are applicable to a limited geographic area. And it is well known that the UE in indoor factory has a fixed trajectory in most conditions. Thus, we should consider the scenarios that UE have a fixed trajectory. 
[bookmark: _Ref129681832]Additional scenarios
[bookmark: _GoBack]In the scenario of the industrial Internet of things, some UEs move on the fixed trajectory, such as the UEs on the production line, the UEs on the track the carrier robot, the automatic assembly line, the mechanical arm and so on. These UEs will not appear outside its motion track in space. When we locate UEs, if it is still assumed that UEs can appear anywhere in space, the positioning result will not always be on the track. On the one hand, such positioning results will make UE misjudge, and on the other hand, the trajectory can be used as a very accurate measurement of UE positioning and participate in position calculation, so higher positioning accuracy can be obtained. In order to evaluate the positioning performance of UE in the scenario with fixed trajectory, we propose to increase the localization evaluation of UE with fixed trajectory.
Proposal 1：We suggest to add new scenarios with fixed trajectories in both InF-SH and InF-DH.
In order to evaluate the positioning performance of UE with fixed trajectory, it is necessary to modify the channel model to meet the positioning requirements of UE in trajectory. One of the characteristics of the channel model is that when the UE moves in the environment, the wireless channel is always changing. Trajectory is used to describe the movement of UE. It consists of an ordered list of locations. In the simulation process, a snapshot (i.e. instantaneous channel impulse response) is generated for each position on the trajectory. On the trajectory, wireless reception conditions may change, such as moving from the line of sight area to the shadowed area. This behavior is described by a segment or state. Segments are defined as subsets of locations with similar receiving conditions, and each segment is classified by segment index (i.e., the center position of the segment) and the scene. The general trajectory generation process is as follows:
[image: ]
Figure 1 The process of trajectory generation
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Figure 2 CDF of positioning error with trajectory correction

Table 1 Simulation parameters
	Parameter
	[Source 1, InF-SH,  FR1]

	Channel model (baseline, otherwise state any modifications)
	Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	TS38.211 R16 PRS comb-12 pattern

	Reference signal (type of sequence, number of ports, …) 
	TS38.211 R16 PRS

	Number of sites
	18

	Number of symbols used per slot  per positioning estimate
	12 symbols

	Number of slots per positioning estimate
	8000 slots

	Power-boosting level
	1

	Uplink power control (applied/not applied)
	not applied

	interference modelling (ideal muting, or other)
	ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Phase tracking

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	Chan

	Network synchronization assumptions
	Perfect Synchronization

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	Ideal alignment

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	nrof antenna elements used

	Additional notes, if any
	 



Conclusions
In this contribution, we present our views on the additional scenarios for evaluation. Based on the discussion, we have the following proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1：We suggest to add new scenarios with fixed trajectories in both InF-SH and InF-DH.
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