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Introduction
RAN4 #101-bis-e meeting discussed PRS measurements in RRC_INACTIVE state and a lot of conclusions were achieved [1]. This paper will provide our considerations on the remaining issues.
Discussion
	Issue 2-2-2 The PRS measurement requirements applicability in RRC_INACTIVE state regarding state transition. 
Candidate options:
· 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)
· 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. 


When RRC state transition occurs during PRS measurement, UE behaviour to perform PRS measurement may be different in different RRC states. For example, MG is required for UE in RRC_CONNECTED state, and additional processing delay is needed for MG configuration when switching from RRC_INACTIVE state to RRC_CONNECTED state. Besides, the PRS processing capability may be different. Continuing PRS measurement is complicated since UE Rx-Tx time difference measurement will be affected as mentioned by option 3. Ideally, the LMF could derive the measurement latency and accordingly decide the response time for UE to report measurement results. If RRC state transition is considered, it is hard for LMF to determine the response time without RRC state transition information. Therefore, we prefer option 1 to deprioritize the PRS measurement requirements when RRC state transition. 
Proposal 1: Deprioritize the PRS measurement requirements when RRC state transition.
	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


As for UE behaviour for PRS measurement under cell change, RAN4 agreed that the UE shall continue the RSTD, PRS-RSRP and PRS-RSRPP measurement. One concern for UE Rx-Tx time different measurement is how to handle SRS resource as well as new TA reconfigured by the target cell. It is the same as the PRS measurement in RRC_CONNECTED state in case of handover and reusing the existing rule is desirable.
Proposal 2: The UE shall restart the UE Rx-Tx time difference measurement after cell reselection and SRS reconfiguration on the target cell is completed.
	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. 


It is agreed that the UE shall continue measurement for RSTD, PRS-RSRP and PRS-RSRPP under cell change. But it is hard to specify the total measurement period simply based on the longest of the Kcarrier and DRX cycles. Additional interruption is needed for UE to execute cell change and to receive the necessary system information from target cell. Moreover, the existing spec only clarifies that the measurement period is expected to be longer in case of handover. Similar method should be used here. For UE Rx-Tx time difference measurement, there is no need to define period extension since the UE shall restart the measurement.
Proposal 3: The measurement period for RSTD, PRS-RSRP and PRS-RSRPP can be longer under cell change. 
	Issue 2-3-1 Whether to define SRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (Nokia)
· Upon completion of measurement requirements for DL positioning methods, RAN4 investigates measurement requirements for periodic SRS and semi-persistent SRS in RRC_INACTIVE and develops corresponding measurement requirements for the latter.
· RRM requirements for transmission of SRS for positioning do not apply in case of expected UL transmissions in other channels in the initial UL BWP in RRC_INACTIVE state.
· Option 2: 
· No gNB measurement requirements are defined in RRC_INACTIVE state. 


For gNB side measurement in Rel-16, only accuracy requirements are defined and no measurement period requirements are defined in RRC_CONNECTED state. In our understanding, the accuracy requirements are derived based on one-shot measurement and they will not be impacted by periodic SRS and semi-persistent SRS in RRC_INACTIVE state. No additional effort is needed in Rel-17. The measurement period may be impacted if SRS for positioning is dropped due to the collision with other expected UL transmission in other channels as mentioned by the second bullet in option 1. But it is not necessary to define core requirements, as discussed in Rel-16.
Proposal 4: No gNB measurement period requirements are defined in RRC_INACTIVE state, and the existing accuracy requirements in Rel-16 can be reused for SRS measurement in RRC_INACTIVE state. 
	Issue 2-4-9 How to define Kcarrier for PRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (vivo, Nokia, CATT, Ericsson, Intel)
· 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: _GoBack]Similar as CSSF in RRC_CONNECTED state, positioning frequency layers should be accounted to calculate the scaling factor Kcarriers. The common point among all the three options is to add one positioning frequency layer into the existing Kcarriers, i.e. K=Kcarrier + 1. We think this part could be agreed firstly. While higher UE capability with a dedicated PRS processing engine needs further discussion. The difference between option 1 and option 3 is whether to consider Nlayer. In RRC_INACTIVE state, UE shall search for inter-frequency layers of higher priority only if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and search all frequency layers configured by the network otherwise. Therefore, both Nlayer in clause 4.2.2.7 and Kcarrier in clause 4.2.2.4 will be impacted due to PRS measurements.
Proposal 5: Replace CSSF with Kcarrier and Nlayer for RRC_INACTIVE state measurement requirements, only one positioning frequency layer is accounted into Kcarrier and Nlayer.
Conclusion
This paper analyses PRS measurements in RRC_INACTIVE state. Our proposals are:
Proposal 1: Deprioritize the PRS measurement requirements when RRC state transition.
Proposal 2: The UE shall restart the UE Rx-Tx time difference measurement after cell reselection and SRS reconfiguration on the target cell is completed.
Proposal 3: The measurement period for RSTD, PRS-RSRP and PRS-RSRPP can be longer under cell change.
Proposal 4: No gNB measurement period requirements are defined in RRC_INACTIVE state, and the existing accuracy requirements in Rel-16 can be reused for SRS measurement in RRC_INACTIVE state.
Proposal 5: Replace CSSF with Kcarrier and Nlayer for RRC_INACTIVE state measurement requirements, only one positioning frequency layer is accounted into Kcarrier and Nlayer.
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