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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#100-e meeting, RRM impacts of UE measurements in INACTIVE state for NR positioning enhancements was discussed. Following agreements were reached and captured in [2].
	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.
Agreements: 
FFS: RAN4 to take connected mode measurement performance requirements for DL RSTD and PRS-RSRP as baseline for inactive state measurement performance requirements. 
Sub-topic 2-4 Reporting requirements in RRC_INACTIVE state
Agreements: 
RAN4 wait for the outcomes of other WGs and define the reporting requirements based on the conclusions. 
Sub-topic 2-5 Impact on inactive state functions
Agreements: 
RAN4 to discuss impact of positioning measurements on RRC INACTIVE state functions. 


We provided views on UE PRS measurements in INACTIVE state were provided in [2, 3] in the past meetings. In this contribution, we further provide our views on UE requirements for PRS measurement in RRC-INACTIVE state for R17 NR positioning enhancement.
2. Discussion
2.1 General aspects
In the RAN2#115-e meeting, the following agreements regarding UL positioning measurements were achieved.
	Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE)  by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.


Therefore, in addition to DL PRS measurements in RRC_INACTIVE state, UL and DL+UL positioning measurements in RRC_INACTIVE state is also supported in Rel-17.  
Proposal 1: RRM requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state are specified.
Proposal 2: RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified.

	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.


For the colliding of PRS resource to other DL signals/channels, following agreements were made during RAN1#106bis meeting.
	Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP


Since DL PRS has lower priority than other signals/channels, including paging, then measurement requirements should take this into account and longer DL PRS measurement delay requirements are expected.
As for whether to define periodic inactive state positioning measurements and reporting of positioning measurement which involves state transition to connected state from inactive state, it should depend on RAN2 conclusions of the procedure. It is too early to make decision whether requirement are needed or not.
Observation 1: longer measurement period requirements are expected if PRS resource instances are partially collided with paging occasions.
Observation 2: It needs progress in other WG(s) whether to define periodic inactive state positioning measurements and reporting of positioning measurement which involves state transition to connected state from inactive state.

	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.


In our understanding, it is too early to discuss UE capability for positioning measurements in RRC-INACTIVE state. 
Observation 3: It is too early to discuss UE capability for positioning measurements in RRC-INACTIVE state.

2.2 RRM measurement requirements in RRC_INACTIVE state
In the last RAN4 meeting, it was agreed to use the framework or formula of Rel-16 RSTD/PRS-RSRP measurement period as a baseline to derive the inactive state RSTD/PRS-RSRP measurement period. For UE Rx-Tx time difference measurement, same principle should be followed also.
Proposal 3: Use the framework or formula of Rel-16 UE Rx-Tx time difference measurement period as a baseline to derive the inactive state UE Rx-Tx time difference measurement period.
Following factors needs to be addressed when defining 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


Latency reduction is one of the important features for positioning enhancement. If reducing number of samples is specified in Rel-17, then requirements for measurements in INACTIVE state can be specified based on reduced number of samples rather than number of samples in Rel-16, unless there is limitation on use cases for reduced number of samples.
Proposal 4: UE RRM requirements for positioning measurements in RRC-INACTIVE state, including RSTD, PRS-RSRP, UE RX-Tx time difference, are specified based on reduced number of samples if there is no limitation on sue cases.

For the requirements on total frequency layers, we think the summation approach as in Rel-16 should be reused. UE is supposed to do measurements on multiple layers in a sequential manner. As no gap is used in INNACTIVE state, no optimization is needed.
Proposal 5: 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.

UE is expected to receive paging only once per DRX cycle during active time period.  RRM measurements in INACTIVE state can be performed at least once per DRX cycle depending on DRX cycle configuration. For DL PRS based measurement, it is also expected that the measurement is performed once per DRX cycle, at least for DRX cycle less than a threshold. The RRM measurement will not be impacted by PRS measurement according to RAN1 agreements that DL PRS measurements have lower priority. However, how to account this in DL PRS measurement period requirements need further study.
Proposal 6: RRM measurement requirements and paging reception are not impacted by PRS measurements in INACTIVE state.
Proposal 7: PRS measurements are performed once per DRX cycle, at least for short DRX cycle.
Proposal 8: FFS how PRS measurements are impacted by other DL signals/channels, including paging, SSB etc., from PRS measurement period requirements perspective.

For performance requirements, following agreements were made in the last meeting.
	FFS: RAN4 to take connected mode measurement performance requirements for DL RSTD and PRS-RSRP as baseline for inactive state measurement performance requirements.


Similar principle should also be applied to UE Rx-Tx time difference measurement accuracy requirements. In general, the performance requirements are further discussed after core part completion.
Proposal 9: Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on UE requirements for PRS measurement in RRC-INACTIVE state. Based on analysis following observations and proposals are present.
Proposal 1: RRM requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state are specified.
Proposal 2: RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified.
Observation 1: longer measurement period requirements are expected if PRS resource instances are partially collided with paging occasions.
Observation 2: It needs progress in other WG(s) whether to define periodic inactive state positioning measurements and reporting of positioning measurement which involves state transition to connected state from inactive state.
Observation 3: It is too early to discuss UE capability for positioning measurements in RRC-INACTIVE state.
Proposal 3: Use the framework or formula of Rel-16 UE Rx-Tx time difference measurement period as a baseline to derive the inactive state UE Rx-Tx time difference measurement period.
Proposal 4: UE RRM requirements for positioning measurements in RRC-INACTIVE state, including RSTD, PRS-RSRP, UE RX-Tx time difference, are specified based on reduced number of samples if there is no limitation on sue cases.
Proposal 5: 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.
Proposal 6: RRM measurement requirements and paging reception are not impacted by PRS measurements in INACTIVE state.
Proposal 7: PRS measurements are performed once per DRX cycle, at least for short DRX cycle.
Proposal 8: FFS how PRS measurements are impacted by other DL signals/channels, including paging, SSB etc., from PRS measurement period requirements perspective.
Proposal 9: Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed.
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