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1. Introduction
In RAN4#100e meeting, the issues on the measurement in RRC_INACTIVE state were discussed and the following agreements were made and captured in the approved WF [1] as below. 
	Issue 2-1-1 The type of measurement requirements to be specified in RRC_INACTIVE state
Agreements:
At least UE RRM requirements for DL RSTD and DL PRS-RSRP measurements in RRC-INACTIVE state are specified. 
Issue 2-1-2 The requirements applicability in RRC_INACTIVE state
Agreements: 
· RAN4 shall define inactive state positioning measurements for FR1 and FR2. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Issue 2-2-1 The factors considered for the measurement requirements in RRC_INACTIVE state
Agreements:
MG is not to be considered in the measurement period requirements in RRC_INACTIVE state.
Issue 2-2-2 The PRS-RSRP measurement requirements in RRC_INACTIVE state
Agreements:
Use the framework or formula of Rel-16 PRS_RSRP measurement period as a baseline to derive the inactive state PRS-RSRP measurement period.
Issue 2-2-3 The RSTD measurement requirements in RRC_INACTIVE state
Agreements:
Use the framework or formula of Rel-16 RSTD measurement period as a baseline to derive the inactive state RSTD measurement period.


There are still some open issues left and captured in [1]. In this paper, we further discuss the possible RRM core requirements for positioning measurement in RRC_INACTIVE state and give our proposals. 
2. Discussion
2.1 The requirements applicability
	Issue 2-1-2 The requirements applicability in RRC_INACTIVE state
FFS: 
Further study the following applicability: 
· Option 1: (Ericsson)
· RAN4 to define periodic inactive state positioning measurements and reporting of positioning measurement which involves state transition to connected state from inactive state.
· Option 2: (Huawei, Intel)
· Measurement requirements do not apply for a PRS resource if it has instances colliding with paging.
Issue 2-1-3 The UE measurement capability
· Option 1: (Ericsson, Huawei, vivo, CATT, Nokia)
· RAN4 to wait for RAN1 progress regarding UE measurement capability within DL RSTD and PRS-RSRP 
· Option 2: (Qualcomm)
· A new UE capability would be required to support the feature.


For the requirements applicability, we think we should study the measurement requirements in RRC_INACTIVE state firstly and it is too early to discuss the state transition and the reporting requirements. 
But for the UE in RRC_INACTIVE state, the paging information is more important. The requirements should be defined based on the case that PRS is not collided with paging. 
For the UE measurement capability, we think more RAN1 input is needed before RAN4 starting discussion. And for the UE capability to support this feature, we think it should be RAN1 scope. 
Proposal 1: Measurement requirements in RRC_INACTIVE state shall apply for the PRS resources not collided with paging. 
Proposal 2: RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
2.2 Measurement requirements in RRC_INACTIVE state
	Issue 2-2-1 The factors considered for the measurement requirements in RRC_INACTIVE state
FFS: 
Further study the following factors and impacts for the measurement requirements in RRC_INACTIVE state: 
· Whether to use the reduced number of samples if it is agreed in Rel-17. 
· Whether to use the summation-based approach for total frequency layers.
· The impact of paging periods.
· Analysis on PRS resource configuration, positioning measurement period and DRX behaviors in the UE RRC_INACTIVE state.
· How to define the measurement interval Teffect.
· How to define the parameter Kcarrier.
· Others
Candidate options:
· [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Option 1: (vivo)
· UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified based on reduced number of samples if it is agreed in Rel-17.
· Option 2: (vivo, Huawei)
· UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified with summation-based approach for total frequency layers. 
· Option 3: (Nokia, Intel)
· RAN4 starts with analysis on PRS resource configuration, positioning measurement period and DRX behaviors in the UE RRC_INACTIVE state. Consider following for minimum requirements.
· A UE follows DRX cycle for paging to measure PRS. A UE completes PRS measurements during active DRX period for paging. A new measurement period requirement can be discussed.
· Others procedure are not precluded for positioning measurements in inactive mode regarding power saving and measurement latency reduction.
· Option 4: (ZTE)
· When defining core requirements for UE positioning under INACTIVE mode, the principle can be to replace the measurement gap related parameters with paging periods and re-use the R16 requirements for CONNECTED mode.
· Option 5: (Huawei, Intel)
· The measurement interval Teffect should take DRX cycle but not MGRP into account.
· The parameter Kcarrier should take one additional PFL into account.


It has been agreed to define measurement requirements for RSTD and PRS-RSRP measurement and R16 measurement requirements framework can be the Baseline. The factors in R16 measurement requirements need to be revisited. 
For the number of samples, it has been agreed in last meeting that it is feasible to reduce the processing samples in certain conditions. We think the reduced number of samples can be used in RRC_INACTIVE state and it is better to use one shot measurement in RRC_INACTIVE state since the DRX cycle for RRC_INACTIVE state is long. 
Proposal 3: RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
For the requirements of multiple positioning frequency layers, we think summation approach is not needed since there is no gap limitation in RRC_INACTIVE state and the multiple positioning frequency layers can be measured simultaneously. The maximum approach can be used for the measurement requirements in RRC_INACTIVE state. 
Proposal 4: Maximum approach can be used for multiple positioning frequency layers for the measurement requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
For the impact of PRS resources configuration, the approach of calculating TPRS,i with muting can be reused. But for the Teffect, DRX cycle should be taken into account instead of MGRP. In the other hand, no PRS resources processing capability is needed in RRC_INACTIVE state. 
Proposal 5: For calculating Teffect in RRC_INACTIVE state, the calculation of TPRS,i with muting can be reused, but DRX cycle should be taken into account instead of MGRP. 
Proposal 6: No PRS resources processing capability is defined in RRC_INACTIVE state. 
3. Conclusion
This document discusses the positioning measurement requirements in RRC_INACTIVE state, and the following observations and proposals are given: 
Proposal 1: Measurement requirements in RRC_INACTIVE state shall apply for the PRS resources not collided with paging. 
Proposal 2: RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
Proposal 3: RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
Proposal 4: Maximum approach can be used for multiple positioning frequency layers for the measurement requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
Proposal 5: For calculating Teffect in RRC_INACTIVE state, the calculation of TPRS,i with muting can be reused, but DRX cycle should be taken into account instead of MGRP. 
Proposal 6: No PRS resources processing capability is defined in RRC_INACTIVE state. 
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