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1. Introduction
At the RAN#94-e meeting, revised SID on Rel-18 NR positioning was agreed [1]. The study item includes objectives related to improved positioning accuracy, integrity and power efficiency as follows:
· Improved accuracy, integrity, and power efficiency:
· Study solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2]
· Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.
· Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g. timing errors, phase coherency, frequency errors, power imbalance, etc [RAN4]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary
· 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 present our views on solutions for Low Power High Accuracy Positioning (LPHAP) for Rel-18 NR positioning.

2. Discussion points
2.1. High priority DL-PRS
In Rel-17 NR, DL-PRS reception in RRC_INACTIVE state is supported to reduce positioning latency of RRC_INACTIVE state UEs. The reception priority between DL-PRS and other DL signals is captured in TS 38.214 as follows:
TS 38.214, section 5.1.6.5 
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.

To enable LPHAP which requires use case 6 defined in TS 22.104, the UE needs to measure DL-PRS immediately when NW requests the measurement of DL-PRS and the measurement result reporting for LPHAP use case. However, DL-PRS reception priority in Rel-17 NR is lower than other DL signals as above. Thus, to achieve the requirements of Rel-18 LPHAP (i.e., use case 6 defined in TS 22.104), high reception priority of DL-PRS in RRC_INACTIVE state may be needed. One possible solution is to reuse PRS Processing Window (PPW) for high priority reception of DL-PRS since Rel-17 PPW supports higher reception priority of DL-PRS than DL signals in RRC_CONNECTED state outside measurement gap by using priority indicator. If the mechanism of PPW is reused to support higher reception priority of DL-PRS in RRC_INACTIVE state, RAN1 may need to discuss additional specification impacts.
Proposal 1: 
· To achieve the requirements of Rel-18 LPHAP (i.e., use case 6 defined in TS 22.104), high reception priority of DL-PRS in RRC_INACTIVE state may be needed.
· One possible solution is to reuse PPW for high priority reception of DL-PRS. In addition, RAN1 may need to discuss additional specification impacts.

2.2. High priority SRS for positioning
The transmission of SRS for positioning in RRC_INACTIVE state is supported in Rel-17 NR. The transmission priority between SRS for positioning and other DL/UL signals is captured in TS 38.214 as follows:
TS 38.214, section 6.2.1.4 
If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs.

Transmission priority of SRS for positioning in Rel-17 NR is lower than other DL/UL signals. To enable both UL LPHAP and DL LPHAP, the UE needs to transmit SRS for positioning immediately when NW requests to operate UL positioning for LPHAP use case. Thus, high transmission priority of SRS for positioning in RRC_INACTIVE state may be needed. One possible solution is to introduce transmission priority indicator between SRS for positioning and other DL/UL signals in Rel-18 NR.
Proposal 2: 
· To achieve the requirements of Rel-18 LPHAP (i.e., use case 6 defined in TS 22.104), high transmission priority of SRS for positioning in RRC_INACTIVE state may be needed.
· One possible solution is to introduce transmission priority indicator between SRS for positioning and other DL/UL signals.

2.3. DRX and DL-PRS/SRS alignments
There is the power consumption issues related to DRX for LPHAP. If DRX on-duration and positioning measurement/transmission timing are not aligned, UE will consume more power since UE may be required to wake up outside DRX on-duration to measure PRS or to transmit SRS. One possible solution is to align DRX configuration and paging occasion with PRS measurement or SRS transmission occasion. gNB configures DRX cycle, and there’s no IEs to inform the parameter including DRX configuration from UE/TRP to LMF in Rel-17. Therefore, if above alignment isn’t possible, priority rules between DRX and PRS/SRS configuration may be needed. For further power consumption reduction, it may be beneficial to consider DRX as higher priority than PRS/SRS configuration. 
Proposal 3: 
· RAN1 should study to align DRX configuration and paging occasion with PRS measurement or SRS transmission occasion.
· Priority rules between DRX and PRS/SRS configuration may be needed if the alignment isn’t possible.

3. Conclusion
In this contribution, we discussed on solutions for LPHAP for Rel-18 NR positioning. Based on the discussion, we made following proposals.
Proposal 1: 
· To achieve the requirements of Rel-18 LPHAP (i.e., use case 6 defined in TS 22.104), high reception priority of DL-PRS in RRC_INACTIVE state may be needed.
· One possible solution is to reuse PPW for high priority reception of DL-PRS. In addition, RAN1 may need to discuss additional specification impacts.
Proposal 2: 
· To achieve the requirements of Rel-18 LPHAP (i.e., use case 6 defined in TS 22.104), high transmission priority of SRS for positioning in RRC_INACTIVE state may be needed.
· One possible solution is to introduce transmission priority indicator between SRS for positioning and other DL/UL signals.
Proposal 3: 
· RAN1 should study to align DRX configuration and paging occasion with PRS measurement or SRS transmission occasion.
· Priority rules between DRX and PRS/SRS configuration may be needed if the alignment isn’t possible.
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