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Introduction
In the last meeting some WFs for LPHAP requirements were agreed. Agreements and WF are captured in [1]. In this contribution we analyse FFS items and present our views on them.
Discussion
PRS measurement requirements
In the last meeting it was agreed to define requirements when eDRX longer than 10.24s is configured to UE for positioning measurements. Whether to support eDRX cycles <= 10.24s was agreed FFS.
In Rel. 17 positioning in RRC_INACTIVE state was introduced. To support positioning in RRC_INACTIVE state Rel. 17 WI concluded by defining core and performance requirements applicable when UE is configured with DRX cycle for positioning measurements. Rel. 18 SI on positioning concluded that the existing Rel. 17 positioning in RRC_INACTIVE state cannot satisfy the target battery life required by LPHAP use cases. To achieve target battery life, eDRX cycle that is extended beyond 10.24s is needed to allow UE to remain in deep sleep state for a longer period of time. To address such a need one of the objectives of Rel. 18 WI is to define requirements for positioning measurements based on eDRX cycle beyond 10.24s. TS38.133 has eDRX based requirements specified only for RedCap UEs. To support LPHAP use cases, RAN4 should also extend core requirements based on eDRX for legacy UEs performing positioning measurements in RRC_INACTIVE state. Since it has been agreed to specify requirements for eDRX cycle >= 10.24s, not defining requirements for eDRX<10.24s would mean that a UE for LPHAP shall always be configured with eDRX cycle > 10.24s for positioning measurement. This would then limit the specification from supporting use cases where lower energy consumption in comparison to Rel. 17 and moderate energy consumption in comparison to Rel. 18 is allowed. To derive requirements applicable to eDRX cycle configuration of <= 10.24s, Rel. 17 RRC_INACTIVE state requirement can be used as a baseline. And the requirements for eDRX cycle > 10.24s for positioning measurements shall be aligned with the requirements for eDRX cycle > 10.24 s defined by Rel.18 eRedCap WI. 
Proposal 1: RAN4 to define positioning core requirements for eDRX cycle <= 10.24s for both normal and RedCap UEs.
Proposal 2: Requirements for eDRX cycle <= 10.24s is derived by reusing Rel. 17 RRC_INACTIVE state requirement as a baseline, including both Nsample = 4 and reduced number of samples.
Adaptations for new PRS measurement requirements
RAN4#106bis-e discussed issues related to adaptations for new PRS measurement requirement for eDRX > 10.24s and agreed to further study the following issues.
· Way forward
· FFS whether ONLY reduced number of samples is considered with a higher SINR side condition.
· FFS whether and how to take the alignment between eDRX and PRS configuration into account based on RAN2 progress.
· FFS whether to define a scaling factor related to eDRX in the period requirement calculation.
· FFS whether and how to update Tavailable in the requirements when eDRX cycle is much larger than positioning interval.
· Other adaptations are not precluded.
# Whether ONLY reduced number of samples is considered with a higher SINR side condition
In our view number of samples for positioning measurement when UE is configured with eDRX cycle > 10.24s depends on the when during the eDRX cycle is UE going to perform positioning measurements. If PRS is measured within PTW then 4 sample measurement may not be possible., but if the PRS is measured outside of PTW then should be no restriction on number of samples for positioning measurements.
Proposal 3: RAN4 to define PRS measurement requirement for both Nsample = 4 and reduced number of samples, when UE is configured with eDRX cycle > 10.24s.
 
# Whether and how to take the alignment between eDRX and PRS configuration into account based on RAN2 progress
Alignment between eDRX cycle and PRS configuration is within RAN2 scope. RAN4 should wait for further progress to be made in RAN2 before evaluating impact of alignment between eDRX cycle and PRS configuration on PRS measurement requirements.
Proposal 4: RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements.

# Whether and how to update Tavailable in the requirements when eDRX cycle is much larger than positioning interval
In our view this issue is related to where during eDRX cycle UE is expected to perform positioning measurements when the configured eDRX cycle is longer than 10.24s. Therefore, we propose to come back to issue after PRS measurement occasion during eDRX cycle longer than 10.24s is settled.
Proposal 5: RAN4 to update Tavailable in the requirements after PRS measurement occasion during eDRX cycle longer than 10.24s is settled.

# Whether to define a scaling factor related to eDRX in the period requirement calculation.
Measurement period requirement for eDRX cycle > 10.24s is impacted by the issues discussed above. It is therefore our proposal to settle down the issues above first and then come back to the issue regarding whether a scaling factor related to eDRX in the period requirement calculation needs to be defined.
Proposal 6: RAN4 to postpone discussion on the need for any scaling factor related to eDRX in the period requirement calculation until issues related to eDRX > 10.24s are settled.

PRS measurement in RRC_IDLE 
RAN4#106bis-e discussed issues related to PRS measurement in RRC_IDLE state and identified the following issues for further study:
· Way forward 
· FFS whether the reporting delay for PRS measurements performed in RRC_IDLE needs to account for extra delay to transition to RRC_CONNECTED state.
· FFS whether to reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state.
· FFS impact of paging cycle on positioning measurement delay requirement
· FFS whether reduced sample number are considered in requirements for PRS measurement in RRC_IDLE
· FFS whether Rel. 17 accuracy requirements in RRC_INACTIVE state for Nsample = 4 also apply to positioning measurements in RRC_IDLE.
· Other adaptations are not precluded.
# Whether the reporting delay for PRS measurements performed in RRC_IDLE needs to account for extra delay to transition to RRC_CONNECTED state
In Rel. 17 RRC_INACTIVE state PRS measurement delay requirement, extra delay to transition from RRC_INACTIVE to RRC_CONNECTED state for measurement reporting is excluded. Similar approach can also be considered for PRS measurement period requirement in RRC_IDLE state. However, impact of UE transitioning from RRC_ILDE to RRC_CONNECTED on measurement period requirement needs to be defined.
Proposal 7: Extra delay to transition from RRC_IDLE to RRC_CONNECTED state for measurement reporting is excluded from the PRS measurement period requirement.
Proposal 8: When UE changes its state from RRC_IDLE to RRC_CONNECTED while performing PRS measurement then the following rules apply:
· If the RRC state transition occurs from RRC_IDLE to RRC_CONNECTED state during the RSTD measurement period, then the UE shall continue the RSTD measurement in the RRC_CONNECTED state. The RSTD measurement period can be longer.
· If the RRC state transition occurs from RRC_IDLE to RRC_CONNECTED state during the UE Rx-Tx time difference measurement period, then the UE shall restart the UE Rx-Tx time difference measurement after it obtains SRS configuration and Timing Advance command from the serving cell.
· If cell re-selection occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements after the cell selection is completed. The RSTD measurement period can be longer.
· If cell reselection occurs during the UE Rx-Tx time difference measurement period, then the UE shall restart the UE Rx-Tx time difference measurement after it obtains SRS configuration and Timing Advance command from the new serving cell.

# Whether to reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state
NRx,TEG,i, NRxBeam,i, are UE capabilities supported in RRC_CONNECTED and RRC_INACTIVE states. Regardless of RRC state UE is operating in, capability in terms of number of TEGs and number of Rx beams remain the same. In this sense, the values of NRx,TEG,i and NRxBeam,i from Rel. 17 can be reused for PRS measurement requirement in RRC_IDLE state.
Proposal 9: Reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state.
 
# Whether reduced sample number are considered in requirements for PRS measurement in RRC_IDLE
Reduced number of samples under higher side condition shall be supported in RRC_IDLE mode. The accuracy requirement from Rel. 17 can be reused. 
Proposal 10: Reduced number of samples is considered in requirements for PRS measurement in RRC_IDLE state.

Summary
Following proposals summarize the discussion presented in this paper.
Proposal 1: RAN4 to define positioning core requirements for eDRX cycle <= 10.24s for both normal and RedCap UEs.
Proposal 2: Requirements for eDRX cycle <= 10.24s is derived by reusing Rel. 17 RRC_INACTIVE state requirement as a baseline, including both Nsample = 4 and reduced number of samples.
Proposal 3: RAN4 to define PRS measurement requirement for both Nsample = 4 and reduced number of samples, when UE is configured with eDRX cycle > 10.24s.
Proposal 4: RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements.
Proposal 5: RAN4 to update Tavailable in the requirements after PRS measurement occasion during eDRX cycle longer than 10.24s is settled.
Proposal 6: RAN4 to postpone discussion on the need for any scaling factor related to eDRX in the period requirement calculation until issues related to eDRX > 10.24s are settled.
Proposal 7: Extra delay to transition from RRC_IDLE to RRC_CONNECTED state for measurement reporting is excluded from the PRS measurement period requirement.
Proposal 8: When UE changes its state from RRC_IDLE to RRC_CONNECTED while performing PRS measurement then the following rules apply:
· If the RRC state transition occurs from RRC_IDLE to RRC_CONNECTED state during the RSTD measurement period, then the UE shall continue the RSTD measurement in the RRC_CONNECTED state. The RSTD measurement period can be longer.
· If the RRC state transition occurs from RRC_IDLE to RRC_CONNECTED state during the UE Rx-Tx time difference measurement period, then the UE shall restart the UE Rx-Tx time difference measurement after it obtains SRS configuration and Timing Advance command from the serving cell.
· If cell re-selection occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements after the cell selection is completed. The RSTD measurement period can be longer.
· If cell reselection occurs during the UE Rx-Tx time difference measurement period, then the UE shall restart the UE Rx-Tx time difference measurement after it obtains SRS configuration and Timing Advance command from the new serving cell.
Proposal 9: Reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state.
Proposal 10: Reduced number of samples is considered in requirements for PRS measurement in RRC_IDLE state.
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