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Introduction
Based on the SID of study on expanded and improved NR positioning, the Improved accuracy, integrity, and power efficiency objective is 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



Although RAN3 is not included in the above objective, the RAN3 impacts on some items are foreseen, especially in the objectives that is highlighted in green.
In this contribution, we’d like to discuss the potential RAN3 impacts on the following aspects
· RAT dependent positioning integrity
· Evaluation of whether existing RAN functionality can support these power consumption and positioning requirements on LPHAP
Discussion
RAT dependent positioning integrity
In Rel-17, only the UE based GNSS positioning integrity was specified due to time limitation. In Rel-18, RAT-dependent positioning integrity will be studied, which includes both UE based positioning and LMF based positioning. 
For UE based RAT-dependent positioning integrity, the enhancements are on LPP messages, which is in RAN2 scope. For LMF based RAT-dependent positioning integrity, how to provide the error source from gNB to LMF for UL positioning and DL+UL positioning should be discussed in RAN3. 
Observation 1, for LMF based UL positioning and UL+DL positioning, how to provide the error source from gNB to LMF should be discussed in RAN3.
Proposal, RAN3 to discuss how to provide error source from gNB to LMF for integrity.
LPHAP
As indicated in the SID, whether existing RAN functionality can support these power consumption and positioning requirements should be evaluated, and the study is limited to RRC_INACTIVE and/or RRC_IDLE state.
According to RAN1’s analysis and understanding, the UL positioning methods can reduce more power consumption than DL positioning methods since UE only needs to transmit positioning SRS for UL positioning methods. The study on UL positioning on LPHAP will be taken as main method in the R18 study to meet the low power consumption requirements. 
Observation 2, one of the main aims on LPHAP is to reduce power consumption for positioning.
Observation 3, compare to DL positioning, UL positioning is more power saving.
Observation 4, UL positioning on LPHAP will be taken as main method to meet the low power consumption requirement.
In R17, Deferred MT-LR is supported when UE is in RRC_INACTIVE state, and the solution is based on SDT procedure, in which, the UL related positioning is supported in case of SDT with anchor relocation, while the UL related positioning is not supported in case of SDT without anchor relocation, since the anchor gNB cannot know whether there’re positioning related procedures when deciding the context relocation, the UL related positioning will be failed if the anchor gNB decide to use SDT without anchor relocation. Given that the UL positioning cannot be not used in case of SDT without anchor relocation, we think current RAN functionality couldn’t meet the requirements of power consumption. 
The reason of not supporting UL positioning in case of SDT without anchor relocation in R17 is due to the limited time after the SDT WI become ready. Furthermore, the UL positioning in case of SDT without anchor relocation is supported in the specs in RAN2 and SA2 except the specs in RAN3. Based on the above, we propose RAN3 to ack the gap in UL positioning and fix the gap in R18.
Observation 5, current RAN functionality couldn’t meet the requirements of power consumption as the main power saving method i.e. UL positioning cannot be used in case of SDT without anchor relocation from RAN3 perspective.
Proposal 2, RAN3 to identify the gap with other WGs on UL positioning for LPHAP and fix the gap in R18.
Conclusion
In this contribution, we analyse the potential RAN3 impacts on RAT dependent positioning integrity and identify the gap on UL positioning for LPHAP, and suggest RAN3 start to discuss the RAN3 dependent topics. The following are the observations and proposals
Observation 1, for LMF based UL positioning and UL+DL positioning, how to provide the error source from gNB to LMF should be discussed in RAN3.
Proposal, RAN3 to discuss how to provide error source from gNB to LMF for integrity.
Observation 2, one of the main aims on LPHAP is to reduce power consumption for positioning.
Observation 3, compare to DL positioning, UL positioning is more power saving.
Observation 4, UL positioning on LPHAP will be taken as main method to meet the low power consumption requirement.
Observation 5, current RAN functionality couldn’t meet the requirements of power consumption as the main power saving method i.e. UL positioning cannot be used in case of SDT without anchor relocation from RAN3 perspective.
Proposal 2, RAN3 to identify the gap with other WGs on UL positioning for LPHAP and fix the gap in R18.
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