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Introduction
By the end of Rel-17, 3GPP has specified various positioning techniques to support the positioning requirements for both regulatory and commercial use cases. In this contribution, we give our views on some potential enhancements on NR positioning for Rel-18, including sidelink positioning, power reduction techniques for positioning, and AI-based positioning.

[bookmark: _Ref490149211]Discussion
Sidelink positioning 
Currently, NR RAT-dependent positioning techniques is based DL and/or UL positioning reference signals. In Rel-16, V2X service has been supported, and sidelink transmission between UEs in in-coverage, partial coverage, and out-of-coverage has been supported. Therefore, PRS transmitted on sidelink channels and positioning measurements based on sidelink PRS can be considered to achieve positioning requirements.
In Rel-17, sidelink positioning is being studied in RAN plenary [1] and the study is expected to be finished in RAN#93. The corresponding output can refer to TR 38.845 v0.1.0 [2]. Based on the TR, the positioning use cases and requirements defined for V2X and public safety in 3GPP specifications and input from other organizations have been summarized, and the potential deployment and operation scenarios will be added later. 
Observation 1: Study on sidelink positioning in RAN plenary will be finished by the end of RAN#93.
In our views, it’s reasonable to further discuss the potential enhancements in Rel-18 in order to satisfy the identified requirements by RAN plenary. Specifically, we should first define the evaluation scenarios to align the same understanding on the methodology and to guarantee comparable results among different companies. Then potential positioning solutions can be collected and discussed. Based on the discussion, the specification impact on physical layer as well as high layer should be identified.
Proposal 1：Study potential techniques to enable sidelink positioning
· Define evaluation scenarios for the UE in in-coverage, partial coverage, and out-of-coverage
· Study potential solutions of sidelink positioning 
· Study positioning architecture for sidelink positioning 

Low Power Positioning
In Rel-17, the objective of positioning enhancements are mainly for improving positioning accuracy, latency, network and/or device efficiency. Nowadays, many vertical scenarios require low power consumption while ensuring the high positioning accuracy, such as industrial factories, intelligent logistics. The specific examples are dolly tracking, asset tracking in automation area, tool tracking in flexible modular assembly areas in smart factories. The requirements of low power high accuracy positioning has been discussed in SA1 and captured in the TS 22.104 [2]. Table A.7.2-1 from TS 22.104 is copied below, which gives an indication of the required operation time of the 5G enabled IoT device and duty cycle of the updated position information for different use cases.
Table A.7.2-1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	1
	10 m
	Service Level 1
	on request
	24 months

	2
	2 m to 3 m
	Service Level 2
	< 4 seconds
	> 6 months

	3
	< 1 m
	Service Level 3
	no indication
	1 work shift - 8 hours (up to 3 days, 1 month for inventory purposes)

	4
	< 1 m
	Service Level 3
	1 second
	6 - 8 years

	5
	< 1 m
	Service Level 3
	5 seconds - 15 minutes
	18 months

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 

	7
	30 cm
	Service Level 5
	250 ms
	18 months

	8
	30 cm
	Service Level 5
	1 second
	6 - 8 years (no strong limitation in battery size)



In order to support these kind of vertical scenarios, we suggest to first evaluate the power consumption of existing positioning methods. Based on the evaluation, the power consumption of each step during the positioning procedure can be identified, and potential enhancements can be studied, and if needed, specified.
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AI-based positioning 
AI for 5G is a critical topic in Rel-18. Recently, a large number of companies have shown interest on AI-based enhancement for NR, and AI-based positioning is one of the potential enhancement in Rel-18. It has been proved that AI can be used to generate UE location based on the estimated time/frequency domain channel matrix instead of conventional positioning methods. The positioning accuracy of AI-based positioning can be better than conventional positioning methods especially in NLOS conditions.
However, we don’t think AI-based positioning should be discussed in this study/work item. In our views, all of the AI-based enhancements should be collected into one study item and studied together first, including AI-based enhancement for positioning (details refer to our companion contribution [4]). Based on the outcome of that study item, we can further discuss whether and when to introduce AI-based positioning into this scope. 
Observation 2: AI-based positioning can be discussed separately, i.e. in AI related study item. 
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In this contribution, we discussed some potential enhancements on NR positioning for Rel-18. Based on the discussion, we have the following proposals and observations. 
Observation 1: Study on sidelink positioning in RAN plenary will be finished by the end of RAN#93.
Proposal 1：Study potential techniques to enable sidelink positioning
· Define evaluation scenarios for the UE in in-coverage, partial coverage, and out-of-coverage
· Study potential solutions of sidelink positioning 
· Study positioning architecture for sidelink positioning 
Proposal 2: NR positioning should be further enhanced to achieve low power consumption in Rel-18.
Observation 2: AI-based positioning can be discussed separately, i.e. in AI related study item. 
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