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Introduction
In RAN#94-e meeting, the following objective on LPHAP was achieved [1]:
· 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

In this contribution, we will discuss the evaluation assumptions and potential enhancements for LPHAP. 
Evaluation assumptions for LPHAP
The following table defined in TS 22.104[2] shows the requirements of LPHAP use cases. Use case #6 targets for deferred MT-LR positioning, where the positioning interval is 15s to 30s. The battery life time is 6 - 12 months. 
Table 1: Low power high accuracy positioning use cases (Table A.7.2-1 in [2])
	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)

	9
	10 m
	Service Level 1
	20 minutes
	12 years (@20mJ/position fix)



According to the SID[1], RAN1 has to firstly evaluate whether existing RAN functionality can support these power consumption and positioning requirements. For this task, a unified evaluation assumption is preferred to be defined. In Rel-17, positioning solutions for UE in RRC_INACTIVE state have been specified, which enables either DL positioning or UL positioning. In addition, for power saving, eDRX in RRC_INACTIVE/RRC_IDLE state has also been supported. In our view, positioning solutions for UE in RRC_INACTIVE state configured with eDRX would be the suitable case for the evaluation. Because it would achieve the lowest power assumption and fulfill the positioning requirement. Considering the horizontal accuracy is less than 1m, bandwidth of PRS/SRS-pos may be assumed to be 100MHz. And the RS periodicity should be within the range of 15s to 30s and aligned with the supported eDRX periodicity. Based on such configuration, RAN1 could calculate the battery life time and compare with the requirement of up to 1 year.

Proposal-1: On whether existing RAN functionality can support LPHAP power consumption and positioning requirements, positioning solutions for UE in RRC_INACTIVE state configured with eDRX could be used for the evaluation.
 
Possible enhancement for LPHAP
DL enhancement
If positioning solutions for UE in RRC_INACTIVE state could not meet the requirement in Table 1, we may further consider positioning solutions for UE in RRC_IDLE state. For Rel-17 UE positioning in RRC_INACTIVE state, configuration of PRS resources is carried by system information. Measurement reporting is supported by SDT mechanism. The PRS configuration for RRC_INACTIVE state could be reused for RRC_IDLE state as system information reception is enabled for RRC_IDLE UE. However, SDT is not supported for RRC_IDLE UE. Therefore, enhancement to support measurement reporting in RRC_IDLE state could be considered.

Proposal-2: For DL positioning, enhancement to support measurement reporting in RRC_IDLE state could be considered for LPHAP in Rel-18.

UL enhancement
In Rel-17, the configuration of SRS-pos for RRC_INACTIVE UE is carried by RRC release signaling. Validity criteria of the configuration has also been agreed to reuse that of the pathloss measurement. In the case that RRC_INACTIVE UE moves to the neighboring cell, the SRS configuration usually becomes invalid and UE stops transmission of SRS. But use case #6 requires UE to transmit SRS-pos periodically. If UE has to enter RRC_CONNECTED state to obtain the new SRS-pos configuration, large power consumption would be resulted in. To meet the requirement of use case #6, one possible enhancement is to design mechanism of SRS-pos configuration for UE in RRC_INACTIVE/RRC_IDLE state, especially for the case when UE moves out of the original gNB. As a candidate scheme, referring to DL positioning, candidate SRS resource configurations could be carried by system information. An SRS-pos request could be sent by a new PRACH procedure. Then one of the candidate SRS resource configurations could be indicated to the UE in Msg2. This scheme is suitable for deferred MT-LR positioning. If it is event-triggered, UE would either send SRS-pos using current configuration or request a SRS configuration from the network.

Proposal-3: For UL positioning, mechansim of SRS-pos configuration for UE in RRC_INACTIVE/RRC_IDLE state should be enhanced especially for the case when UE moves out of the original gNB in Rel-18.

Proposal-4: The following SRS-pos configuration method for UL positioning could be considered:
· Introducing a new RACH procedure for UE to obtain the SRS-Pos configuration information.

Conclusions
In this contribution, we discuss the evaluation assumption and possible enhancements for LPHAP, and have the following proposals: 

Proposal-1: On whether existing RAN functionality can support these power consumption and positioning requirements, UE positioning in RRC_INACTIVE state configured with eDRX could be used for the evaluation.

Proposal-2: For DL positioning, enhancement to support measurement reporting in RRC_IDLE state could be  considered for LPHAP.

Proposal-3: For UL positioning, mechansim of SRS-pos configuration for UE in RRC_INACTIVE/RRC_IDLE state should be enhanced especially for the case when UE moves out of the original gNB.

Proposal-4: The following SRS-pos configuration method for UL positioning could be considered:
· Introducing a new RACH procedure for UE to obtain the SRS-Pos configuration information.
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