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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#101-e meeting, RRM impacts of UE measurements in INACTIVE state for NR positioning enhancements was discussed. Following agreements were reached and captured in [1].
We provided views on UE PRS measurements in INACTIVE state were provided in [2, 3, 4, 5] in the previous 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 Requirements applicability 
	 Issue 2-2-2 The PRS measurement requirements applicability in RRC_INACTIVE state regarding state transition. 
· Option 1: (CATT, vivo, OPPO)
· RAN4 deprioritize the discussion for PRS measurement requirements when RRC state transition occurs during the measurement period and focus on the baseline requirements in RRC_INACTIVE state.
· Option 2: (Intel, Huawei, Ericsson, OPPO, Nokia)
· [bookmark: _Hlk95383371][bookmark: _Hlk95383383]If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) during the measurement period, UE measurement requirements can be based on the behaviour below. 
· UE restarts the PRS measurement
· Option 3: (Qualcomm)
· If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) during the measurement period, 
· UE continue the PRS measurement
· The measurement period requirements will be extended
· FFS the behaviour for UE Rx-Tx when SRS configuration is affected by state transition. 


In general, we think ongoing PRS measurement should be restarted if state transition from inactive state to connected state or vice versa, i.e., Option 2. And it seems no requirements need to be specified for state transition. 
As for Option 3, we understand it may be not feasible for UE to continue the PRS measurement because there are differences for connected state measurements and inactive state measurements, e.g., the measurement is performed with gap or without gap in RRC_CONNECTED and the measurement is performed based on DRX cycle in RRC_INACTIVE.
Proposal 1: Prefer that UE restarts the PRS measurement if there is status transition during the measurement period.

	Issue 2-2-6 UE behavior for PRS measurement under cell change. 
Agreements: 
· The UE behaviour if the cell reselection occurs during the PRS measurement period is as follows:
· The UE shall continue the RSTD measurement after the cell reselection
· The UE shall continue the PRS-RSRP measurement after the cell reselection
· The UE shall continue the PRS-RSRPP measurement after the cell reselection
Candidate options:
FFS the UE behaviour if the cell reselection occurs during the UE Rx-Tx measurement period:
· Option 1: (Ericsson)
· The UE shall restart the UE Rx-Tx measurement after the cell reselection
· Option 2: (Huawei)
· The UE shall stop the UE Rx-Tx measurement after the cell reselection
Issue 2-2-7 PRS measurement requirements applicability under cell change. 
Candidate options: 
· Option 1: (Ericsson)
· The measurement period for RSTD, PRS-RSRP and PRS-RSRPP, should be based on the longest of the Kcarrier and DRX cycles used among the old serving cell before the cell reselection and the new serving cell after the cell reselection.
· The UE upon initiating the cell selection for the selected PLMN, stops performing the PRS measurements and is not expected to meet the PRS measurement requirements.
· Option 2: (Huawei)
· Do not define exact requirements for the cell change case. 
· The UE behaviour upon initiating the cell selection for the selected PLMN is within RAN1/2 scope. 


Similar to the state transition, the UE behaviour needs to be clarified for cell change case. We can agree to continue the RSRD measurement, PRS-RSRP measurement and PRS-RSRPP measurement after the cell reselection and the measurement period can be longer, but the measurement period requirements should be specified after the UE behaviour is clarified in RAN1/2. In the current stage, we suggest to not define the exact requirements for the cell change case.
Proposal 2: After the cell reselection, the measurement period can be longer. In the current stage, no need to define the exact requirements for the cell change case, i.e., Option 2.

2.2 Measurement period requirements 
	Issue 2-4-1 Whether to support the reduced number of samples in RRC_INACTIVE state
· Option 1: (CATT, CMCC, vivo, Nokia, Ericsson)
· Yes. 
· Option 2: (Intel, Huawei, Qualcomm, OPPO)
· upon UE capability



In our understanding, there is no conflict between Option 1 and Option 2. The reduced number of samples should be supported in RRC_INACTIVE state. The measurements in RRC_INACTIVE state would be based on DRX cycle, which may lead to very long measurement delay. To make the feature of RRC_INACTIVE state PRS measurement more useful, it is better to support the reduced number of samples in RRC_INACTIVE state. In addition, similar to RRC-CONNECTED state, the UE capability which can support the reduce number of samples for positioning needs to be specified. We suggest to introduce a new UE capability for RRC_INACTIVE state.
Proposal 3: Introduce a new UE capability to support the reduced number of samples for positioning in RRC_INACTIVE state.

	Issue 2-4-6 Tavailable_PRS,i calculation for PRS measurement requirements in RRC_INACTIVE state
· Option 1: (CATT, CMCC, OPPO, Ericsson)
· Tavailable_PRS,i could be the least common multiple between TPRS and DRX cycle.
· Option 2: (Huawei)
· Tavailable_PRS,i for Inactive state measurement is defined as the LCM of Tprs, measurement window periodicity and DRX cycle.



In the last meeting, a LS on the applicability of PRS processing window in RRC_INACTIVE sate has been sent to ask RAN1 to whether the PRS processing window defined for PRS measurements outside measurement gaps can be also applied for PRS measurements in RRC_INACTIVE state. Therefore, we can wait for RAN1’s outcome on the calculation of Tavailable_PRS,i .
	Issue 2-4-9 How to define Kcarrier for PRS measurement requirements in RRC_INACTIVE state
· Option 1: (vivo, Nokia, CATT, Ericsson, Intel)
· [bookmark: _Hlk95395494]Replace CSSF with Kcarrier for inactive state PRS measurement requirements, Kcarriers is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer. 
· Option 2: (Qualcomm)
· Depending on UE capability, the PRS measurement period length would be proportional to K=Kcarrier  + 1 or  K=1, where the latter would correspond to a UE that has a dedicated PRS processing engine. 
· Option 3: (OPPO, Huawei)
· Replace CSSF with Kcarrier and Nlayer for RRC-INACTIVE state measurement requirements, only one positioning frequency layer is accounted into Kcarrier and Nlayer. 


[bookmark: _Hlk95395894]Option 1 and Option 3 seems to be similar. The only difference is that Option 3 considers the special case where only high priority inter-frequency layers are measured if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ are met. We are fine to consider the scenario when to define the total PRS measurement requirements in RRC_INACTIVE state. We suggest to replace CSSF with Kcarrier for inactive state PRS measurement requirements with some clarification, e.g., if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Kcarrier is the total numbers of higher priority carriers plus one positioning frequency layer, otherwise, Kcarrier is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
Proposal 4: Replace CSSF with Kcarrier for inactive state PRS measurement requirements with some clarification, e.g., if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Kcarrier is the total numbers of higher priority carriers plus one positioning frequency layer, otherwise, Kcarrier is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
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: Prefer that UE restarts the PRS measurement if there is status transition during the measurement period.
Proposal 2: After the cell reselection, the measurement period can be longer. In the current stage, no need to define the exact requirements for the cell change case, i.e., Option 2.

Proposal 3: Introduce a new UE capability to support the reduced number of samples for positioning in RRC_INACTIVE state.
Proposal 4: Replace CSSF with Kcarrier for inactive state PRS measurement requirements with some clarification, e.g., if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, Kcarrier is the total numbers of higher priority carriers plus one positioning frequency layer, otherwise, Kcarrier is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
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