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1	Introduction
In this paper we briefly describe the use case of focus for Low Power High Accuracy Positioning (LPHAP) and suggest how to approach the study of LPHAP in RAN2.
2	Discussion
2.1	Background
Release 18 work is starting in RAN WG2 in this meeting, RAN2#119-e. A new Rel-18 study item on ‘expanded and improved NR positioning’ was approved in RAN#94-e [1]. Under the objective on ‘Improved accuracy, integrity, and power efficiency’, one of study objectives is the following:
	· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state



The SA1 requirements on LPHAP can be found in TS 22.104 v18.3.0 [2].
2.2	Use case considerations
In the study item objective on LPHAP the study is limited to a single representative use case (use case 6 as defined TS 22.104). RAN1 had also discussed the use case and had made the following agreement:
	Agreement
Confirm that use case 6 defined in TS 22.104 is the single representative use case for the study of LPHAP.



So, based on the study item objective and the RAN1 agreement, RAN2 should also restrict the use case for any LPHAP discussions in RAN2 to this use case 6 from TS 22.104.
Regarding use case 6 in TS 22.104, it is not immediately obvious what this use case 6 is but after a closer look at TS 22.104 the requirements for LPHAP can be found in Section 5.7.2 and Annex A.7.2. Even though TS 22.104 is all about cyber-physical control applications that includes many different use cases, the use case 6 is specifically about tracking of a workpiece in flexible assembly cells (assembly areas) on the shop floor which falls under the ‘Factories of the future’ vertical domain and specifically the ‘Factory automation’ application area. Note that Table A.7.2-1 in TS 22.104 also lists other use cases under the ‘Factory automation’ application area like ‘tracking of tool’ and ‘tracking of autonomous vehicle’ but these have slightly different positioning performance requirements. The focus of LPHAP study in RAN2 must be specifically about this tracking of workpiece in assemble area as described below in TS 22.104:
	Use case six
Flexible modular assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse.



The requirements for this use case 6 is as follows:
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery lifetime/ minimum operation time

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



Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).
TS 22.104 says in Section A.7.1:
“In the best case all relevant goods and products are continuously tracked from the moment they are received to the moment they are made available.”
It is also said:
“In the process, production machinery and assembly cells and their given status are monitored seamlessly while relevant objects like tools and workpieces being localized.”
It is our understanding that for the tracking of workpiece use case we need periodic positioning and this being a LPHAP use case, the use of ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273 are a good candidate for further analysis to see how we can achieve better UE battery lifetime to meet the LPHAP requirement for use case #6.
Proposal 2: RAN2 to use the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273, which also includes the UE positioning procedures between UE and LMF (LPP procedures), in their study on LPHAP.
2.3	LPHAP study in RAN2
RAN1 had already spent one meeting discussing Rel-18 NR positioning, including the LPHAP topic and RAN1 had made the following agreements and conclusion:
	Agreement
· In Rel-18 low power and high accuracy positioning, adopt the following requirement: 
· Horizontal positioning accuracy < 1 m for 90% of UEs
· Positioning interval / duty cycle of 15-30 s
· UE battery life of 6 months – 1 year
· Note: Setting an exact value each from the set of positioning interval / duty cycle and UE battery life in the evaluation and identification of performance gap will be discussed separately when necessary.

Conclusion
· At least when the positioning accuracy is evaluated without jointly evaluating the associated power consumption, the target horizontal positioning accuracy requirement on LPHAP of <1m can be achieved by Rel-16/17 positioning techniques with a positioning bandwidth of at least 100MHz.
· The main aspect of RAN1 evaluation is on power consumption.
· Note: This does not preclude the case that the positioning accuracy can be revisited, if found necessary at later stage.



Regarding whether existing RAN functionality can support the positioning requirements, RAN1 has concluded that Rel-16/Rel-17 positioning techniques can already meet the LPHAP positioning accuracy requirement. They have also agreed that their focus will be on UE power consumption evaluations. This makes the RAN2 objective to study whether the existing RAN functionality can support the positioning requirements not relevant anymore. Also, since RAN1 will be evaluating the power consumption, it is better that RAN2 do not spend time on the same in parallel unless some higher layer aspects of UE power consumption analysis can be done in RAN2. One possible way forward is for RAN2 to already start looking for any higher layer enhancements that might improve the UE battery life.
Proposal 3: RAN2 shall not spend time on evaluating the performance of current Rel-16/Rel-17 NR positioning methods to see if they meet LPHAP positioning accuracy requirements.
Proposal 4: RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption but already start investigating (study) potential areas for higher layer enhancements that may result in reduction of UE power consumption.
2.4	Possible enhancement areas to study in RAN2
Some potential areas of enhancements for study are: 
· UE measurement and measurement reporting in RRC_INACTIVE state
· Study optimisations to measurement reporting if the UE mobility is rare or if measurement to be reported are redundant
· Study if any partial measurement reporting is possible
· Delivery of assistance data updates to UE in RRC_INACTIVE state
· Study optimisations to PRS assistance data updates e.g., provide UE with only those PRS configuration parameters that have changed on the network side
· Study if pre-configuration and area wide SRS configuration is possible like the Rel-17 pre-configuration of PRS assistance data
3	Conclusion
This document has proposed the following:
Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).
Proposal 2: RAN2 to use the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273, which also includes the UE positioning procedures between UE and LMF (LPP procedures), in their study on LPHAP.
Proposal 3: RAN2 shall not spend time on evaluating the performance of current Rel-16/Rel-17 NR positioning methods to see if they meet LPHAP positioning accuracy requirements.
Proposal 4: RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption but already start investigating (study) potential areas for higher layer enhancements that may result in reduction of UE power consumption.
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