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Introduction
In the last RAN4 meeting, the RRM requirements for PRS measurement in RRC Inactive was discussed and agreements were captured in WF [1]. In this contribution, the open issues in [1] are to be further discussed.
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UE Rx-Tx time difference measurement in RRC_INACTIVE
In the previous RAN4 meeting, beside PRS RSTD and PRS RSRP requirement whether UE Rx-Tx time difference measurement requirements for RRC_INACITVE shall be specified was still open:
	Issue 2-1-1 The type of measurement requirements to be defined in RRC_INACTIVE state. 
Open issue: 
· Option 1: (Qualcomm, vivo, Huawei, Nokia, Intel)
· UE requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state should be specified by RAN4. 
· Option 1a: (vivo, Huawei, Qualcomm)
· 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. 
· Option 2: (vivo)
· RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified. 
· Option 3: (Ericsson, CATT, Intel, OPPO)
· RAN4 to wait for further agreements in RAN1 and RAN2 (if any) regarding Rx-Tx time difference measurement applicability in RRC inactive state. 


One of important concern on Rx-Tx time difference measurement is whether SRS available during RRC_INACTIVE. However, in RAN1#106b-e the following agreements was achieved [2, R1-210598]:
	· From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria


Furthermore, RAN2 also agreed that:
	Proposal 6: Support SP SRS for positioning in RRC_INACTIVE state and SP SRS activation MAC CE is used by network to trigger SP SRS transmission. 
Proposal 7: RAN2 further discuss whether to support AP SRS in RRC_INACTIVE state


Therefore, in principle, with the SRS in RRC_INACTIVE it is feasible to perform the UE Rx-Tx time difference measurement.
Observation 1: With the SRS in RRC_INACTIVE (either pre-configured or Semi-persistent scheduled), it is feasible to measure the UE Rx-Tx time difference for positioning.
Proposal 1: UE requirements for UE Rx-Tx time difference measurements in RRC_INACTIVE shall be specified.

Particularly, regarding to the SRS for UE Rx-Tx time difference measurement is a little bit different with these in Rel16 for RRC_CONNECT (e.g. the MAC CE activation delay need to be considered), the exact formulation of this can be FFS.
Proposal 2: RAN4 can use the framework of Rel-16 UE Rx-Tx time difference measurement period as a start point to derive the inactive state UE Rx-Tx time difference measurement period.

PRS measurement requirements under relaxed measurement criteria 
In the last RAN4 meeting, some options on the relaxed PRS measurements requirement  were discussed but without consensus.
	Issue 2-1-3 PRS measurement requirements under relaxed measurement criteria
Open issue: 
· Option 1: (Ericsson)
· The UE is not allowed to relax any PRS measurement on a PFL, which is also configured as a carrier frequency for mobility measurements and meet any relaxed measurement criterion. 
· Option 2: (Qualcomm, Intel, OPPO, vivo, CATT, Huawei, Nokia)
· FFS, need clarification. 
· Option 3: (Huawei)
· PRS requirements should not be impacted by RRM requirements




In our views, the PRS measurement requirements and RRM requirements shall be independent even both of them are in same carrier (or PFL). When we define the PRS requirements in RAN4, the worst or common cases in which the measurement PFL for positioning can be configured as other RRM. That is the same requirements for all PFLs configuration is needed. And in order to simplify the overall standardization and testing works for positioning, we also prefer to keep the same accuracy with the other specific conditions
Proposal 3: The same PRS measurement requirements shall be defined for all cases in which other RRM measurements are occurred. 
Applicability

	Issue 2-2-2 The requirements applicability in RRC_INACTIVE state regarding state transition. 
Open issue: 
· Option 1: (Qualcomm, Nokia, Intel, OPPO, Huawei)
· No need to specify requirements for state transition to RRC_CONNECTED for the purpose of reporting positioning measurements performed in RRC_INACTIVE. 
· Option 2: (vivo, Intel, OPPO, Huawei)
· 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. 
· Option 3: (Huawei, Ericsson, Nokia, CATT)
· RAN4 to discuss the following options for PRS measurement when RRC state transition occurs during the measurement period:
· Option 1: UE continues the PRS measurement 
· Option 2: UE restarts the PRS measurement 
· Other options not precluded. 
· Option 4: (Ericsson)
· Scenario#1: UE configured with and performing PRS measurement in RRC_INACTIVE state shall restart the PRS measurements after transition to RRC_CONNECTED state if the UE needs measurement gaps for the PRS measurement in the RRC_CONNECTED state. 
· Scenario#2: UE configured with and performing PRS measurement in RRC_INACTIVE state shall continue the PRS measurements after transition to RRC_CONNECTED state if the UE does not need measurement gaps for the PRS measurement in the RRC_CONNECTED state. 
· Scenario#3: UE configured with and performing PRS measurement in RRC_CONNECTED state shall continue the PRS measurements after transition to RRC_INACTIVE state. 
· In scenario#1, #2 and #3, the PRS measurement period shall be the longest of the PRS measurement periods in RRC_INACTIVE and RRC_CONNECTED states. 



The issue of applicability due to stats transition only valid when the multiple measurement samples are needed. In case of more than one sample needed (not for the single sample), in order to simplify the requirement, it is better to enable UE to restart the other measurements if transition happened.
Proposal 4 : If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) within one successful measurement reporting period, UE measurement requirements can be based on the behaviour below.
· UE restarts the PRS measurement
PRS measurement period requirements 
Firstly, as the number of samples of measurement needed is essential to the total measurement delay, the following open issue was discussed in the last RAN4 meeting.
	Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state
Agreements: 
· At least support 4 PRS samples in RRC_INACTIVE state. 
· FFS: Whether to support the reduced number of samples in RRC_INACTIVE state.
· FFS: Whether to define two sets of PRS measurement period in RRC_INACTIVE state. 




In our views, if UE support the reduce number of samples in RRC_conncec state, usually from UE implementation itself the reduce sample can be feasible in RRC_INACTIVE. And the less measurement samples is more desirable in RRC_INACTIVE status also because of the power saving benefits.
Observation 2: If UE support the reduce number of samples in RRC_CONNECT state, the reduce sample can be applied, which is also desirable by UE  because of power consumption benefits.
Therefore, we can propose:
Proposal 5: The requirements with less PRS measurement samples can be defined for NR positioning measurement in RRC_INACTIVE upon UE capability.
Secondly, the other fundamental issue in the last RAN4 meeting is the processing time of PRS.
	Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state
Open issue: 
· Option 1: (Qualcomm)
· To further preserve power savings in RRC_INACTIVE, the UE should aim to limit the processing time per measurement occasion. A new UE PRS processing capability for measurements performed/processed in inactive state would be useful to achieve this objective.
· Option 2: (Intel, OPPO, Huawei, vivo, CATT, Ericsson, Nokia)
· Up to RAN1. 
Issue 2-4-6 Teffct,i calculation for measurement requirements in RRC_INACTIVE state
Open issue: 
· Option 1: (OPPO, Nokia, Intel, CATT, Qualcomm, vivo, Huawei)
· Postpone the discussion on  until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 
· Option 2: (Ericsson)
·  = 
· Option 3: (Huawei, Nokia)
· Teffct,i is defined in the same way as in Rel-16 requirements. 
· Option 4: (Intel, Ericsson)
· FFS




And in the latest RAN1’s LS [3], the UE processing capability will be defined by RAN1 for PRS measurement in RRC_INACTIVE. 
	Agreement 

· For UE in RRC_INACTIVE state can support DL PRS processing outside and inside of the initial DL BWP:
· For DL PRS processing outside of the initial DL BWP, the SCS, CP type of DL PRS can be the same or different as for the initial DL BWP
· For DL PRS processing inside of the initial DL BWP, the SCS, CP type of DL PRS is the same as for the initial DL BWP.
· Potential impact of retuning time and expected RSTD assistance information on DL PRS reception performance is up to RAN4
· UE capability(ies) will be defined for DL PRS processing in RRC_INACTIVE state
· details are FFS
· Send an LS to RAN4 on agreed by RAN1 UE behavior for reception of DL PRS in RRC INACTIVE state



Thus, the requirements themselves can be defined by the further detailed UE processing capability in RRC_Inactive (e.g. “	corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [34],” in TS38.133) 
Proposal 6: The PRS measurement period requirements under RRC_INACTIVE can be defined depending on UE processing capability but the exact formulation on this requirement (e.g.  )can be postponed until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1

Moreover, if there are multiple PFLs shall be measured, the necessary question shall be considered 
	Issue 2-4-2 Approach used for measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
Open issue: 
· Option 1: (CATT)
· Maximum-based approach is used. 
· Option 2: (vivo, Huawei, Nokia, OPPO)
· Summation-based approach is used. 
· Option 3: (Ericsson, Intel, Qualcomm)
· FFS




In principle, we prefer the same approach as that for RRC_CONNECT. That is the Option 2 is preferable. 
Proposal 7: The summation-based approach for measurement requirements in case of multiple PFL in RRC_INACTIVE can be taken as the start point. 
But the other question needs to be revisited is whether the multiple PFLs need to be considered for PRS measurement in RRC_INACTIVE. For an example, at least for the gap-less PRS measurement we assume the measured PFL shall be in the same.

Conclusion
This contribution makes an initial catch of the RRM impacts in a generally high-level way. Further adjustments are subject to other WG discussions.
Observation 1: With the SRS in RRC_INACTIVE (either pre-configured or Semi-persistent scheduled), it is feasible to measure the UE Rx-Tx time difference for positioning.
Proposal 1: UE requirements for UE Rx-Tx time difference measurements in RRC_INACTIVE shall be specified.
Proposal 2: RAN4 can use the framework of Rel-16 UE Rx-Tx time difference measurement period as a start point to derive the inactive state UE Rx-Tx time difference measurement period.
Proposal 3: The same PRS measurement requirements shall be defined for all cases in which other RRM measurements are occurred. 
Proposal 4 : If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) within one successful measurement reporting period, UE measurement requirements can be based on the behaviour below.
· UE restarts the PRS measurement

Observation 2: If UE support the reduce number of samples in RRC_CONNECT state, the reduce sample can be applied, which is also desirable by UE  because of power consumption benefits.
Proposal 5: The requirements with less PRS measurement samples can be defined for NR positioning measurement in RRC_INACTIVE upon UE capability.
Proposal 6: The PRS measurement period requirements under RRC_INACTIVE can be defined depending on UE processing capability but the exact formulation on this requirement (e.g.  )can be postponed until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1
Proposal 7: The summation-based approach for measurement requirements in case of multiple PFL in RRC_INACTIVE can be taken as the start point. 
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