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Introduction
[bookmark: _Hlk510705081]RAN4 has progressed the discussion on NR positioning enhancements for the Rel-17 WID [1] at RAN4 #101bis-e and made following agreements related to measurement in RRC_INACTIVE, as summarized below and depicted in WF [2].
	· PRS measurement requirements
· Will be specified for RSTD, PRS-RSRP and for UE Rx-Tx TD and PRS-RSRPP and will reuse Rel-16 requirements as baseline.
· Measurement requirements are independent from SDT requirements, 
· No measurement relaxation allowed for PRS frequency layers, 
· Measurement period extension in case of collision (i.e. (+/- X symbols prior and after PRS resource),  
· UE behaviour for RSTD/PRS-RSRP/PRS-RSRPP measurements during cell reselection.
· SRS measurement requirements 
· No agreement (yet) on the proposal that no gNB requirements are defined in RRC_INACTIVE state. 
· Measurement period requirements 
· Define 2 sets of requirements, for 4 PRS samples and reduced number of PRS samples
· Summation approach for multiple frequency layers 
· Impact of DRX cycle to the PRS measurement period and measurement delay (LS sent to RAN2)
· Reuse Rel-16 requirements for 1 PFL as baseline
· No measurement prioritization of long-periodicity PRS resources
· Seek clarification from RAN1 on the usage of the PRS processing window in RRC_INACTIVE state (LS sent to RAN1).  
· Performance and measurement reporting requirements
· PRS Ês/Iot side conditions can be reused from Rel-16 for same number of samples, 
· PRS measurement reporting delay to exclude SDT transmission delays or delays due to transition to connected state.



The WF [2] also contains following list of open issues, summarized below.
	· PRS measurement requirements
· Applicability of requirements for RRC state transition during measurement period: deprioritize the discussion, UE restarts PRS measurement or measurement period will be extended
· UE behavior if the cell reselection occurs during the UE Rx-Tx measurement period: UE restarts the measurement or stops the measurement 
· PRS measurement requirements applicability under cell change: Whether to specify measurement period for this case or not. 
· SRS measurement requirements 
· Whether to define SRS measurement requirements in RRC_INACTIVE state
· Measurement period requirements 
· Whether to support the reduced number of samples in RRC_INACTIVE state: connect this to UE capability
· How to do the Tavailable_PRS,i calculation for PRS measurement requirements in RRC_INACTIVE state
· How to do the Teffct,I calculation for PRS measurement requirements in RRC_INACTIVE state
· How to define Kcarrier for PRS measurement requirements in RRC_INACTIVE state


This contribution treats some of the above depicted open RAN4 issues.
Discussion 
Some open RAN4 issues from R4#101bis-e are discussed in this section based on [2] and [3].
PRS measurement requirements
2.1.1 	Requirements applicability regarding RRC state transition
RAN4 #101bis-e discussed the open issue how to specify measurement requirements in case of RRC state transition [2].
	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. 


In our view, the scenario of RRC transition from RRC_INACTIVE to RRC_CONNECTED should not be deprioitized as it may appear frequently in case of periodic or aperiodic data transmissions on DL and/or UL. Given that PRS measurements need to be aligned to DRX cycle in RRC_INACTIVE as requested by RAN4 in LS to RAN2 [4], if the measurement period is extended, this will yield a longer measurement period and hence measurements may be rather outdated compared to the case when the UE restarts the PRS measurement in CONNECTED mode. The case of different PRS configurations for RRC_INACTIVE and RRC_CONNECTED should be also considered in this context. 
Thus, we continue to support option 2. 
If there is state transition (e.g. RRC_INACTIVE to RRC_CONNECT) during the measurement period, UE measurement requirements are based on the UE behaviour restarting the PRS measurement.
     
2.1.2 	UE behavior in case of cell reselection during the UE Rx-Tx measurement period
RAN4 #101bis-e discussed the open issue how to define the UE behaviour in case of cell reselection occuring during the UE Rx-Tx measurement period [2].
	Candidate options:
· 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 


In case the network configures UE Rx-Tx measurement in RRC_INACTIVE, it can be expected that PRS and SRS configuratons are also available in neighbour cells. Thus, in case of cell reselection, the UE has to acquire positioning SIBs and derive the PRS and SRS configurations and based on this information restart the UE Rx-Tx measurement.    
Thus, UE behaviour in this case should follow option 1.
UE shall restart the UE Rx-Tx measurement after cell reselection.
2.1.3 	Requirements applicability under cell change
RAN4 #101bis-e discussed the open issue how to specify measurement requirements in case of cell change [2].
	Candidate options:
· Option 1: (Ericsson)
· [bookmark: _Hlk95773689]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. 


In case of cell change due to cell reselection, measurement period requirements should be defined according to option 1. For the case of cell selection for the selected PLMN, we agree the UE behaviour should be defined by RAN1/2 according option 2. RAN4 should request guidance from RAN1/RAN2.    
In case of cell reselection, 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. In case of cell selection for the selected PLMN, the UE behaviour should be defined by RAN1/2.    
SRS measurement requirements
RAN4 #101bis-e discussed the open issue whether to specify SRS measurement requirements for gNB in case of UE in RRC_INACTIVE state [3] capturing following options in [2].
	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. 


In the discussion [3] concerns were raised by companies related to defining new gNB requirements due to UEs in RRC_INACTIVE state. In addition, we observe, as listed under option 1, that SRS transmission has low priority in case of expected UL transmission in other channels, as it is not guranteed. This is similar to RRC_CONNECTED state in Rel-16, where no SRS measurement core requirements were specified except for report mapping. Thus, we can agree to proceed in the same way as for Rel-16 and hence support option 2.   
RAN4 to not define gNB measurement requirements for UE in RRC_INACTIVE state.    
Measurement period requirements in RRC_INACTIVE
Different aspects were debated at RAN4 #101bis-e [3] and are treated below.
2.3.1 	Reduced number of PRS samples
RAN4 #101bis-e discussed the open issue whether and how to support reduced number of PRS samples capturing following options in [2].
	Candidate options:
· Option 1: (CATT, CMCC, vivo, Nokia, Ericsson)
· Yes. 
· Option 2: (Intel, Huawei, Qualcomm, OPPO)
· upon UE capability 


The work on reduced number of PRS samples should follow the work for RRC_CONNECTED state. We agree that the support of reduced PRS samples should be bound to UE capability. In our view, a UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state.   
Support of reduced PRS samples should be bound to UE capability. A UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state.    
2.3.2	Tavailable_PRS,i calculation for measurement requirements
RAN4 #101bis-e discussed the open issue how to calculate Tavailable_PRS,i capturing following options in [2].
	Candidate options:
· 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.


RAN4 sent LS to RAN1 [5] asking whether PRS processing window for gapless measurements in RRC_CONNECTED mode is also applicable to RRC_INACTIVE. Thus it is proposed to wait for RAN1’s reply to resolve this issue. 
For Tavailable_PRS,i determination in RRC_INACTIVE, wait on RAN1’s reply on the applicability of the PRS processing window in RRC_INACTIVE.
2.3.3	Teffect,i calculation for measurement requirements 
RAN4 #101bis-e discussed the open issue how to calculate Teffect,i capturing following options in [2].
	Candidate options:
· Option 1: (CATT, Huawei, Ericsson, OPPO, Nokia, vivo)
· The same approach as R16 can be used. 
· Option 2: (Intel, OPPO, Qualcomm)
· Postponed until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 


RAN4 sent LS to RAN1 [5] asking whether PRS processing window for gapless measurements in RRC_CONNECTED mode is also applicable to RRC_INACTIVE. Thus, also here, it is proposed to wait for RAN1’s reply to resolve this issue. 
For Teffect,i determination in RRC_INACTIVE, wait on RAN1’s reply on the applicability of the PRS processing window in RRC_INACTIVE.

2.3.4	Definition of parameter Kcarrier
RAN4 #101bis-e discussed the open issue how to calculate Kcarrier capturing following options in [2].
	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.  


In our view, the same principle requirement as agreed for positioning measurements in RRC_CONNECTED state, should apply, i.e. one additional PFL is taken into account per measurement occasion, should be agreed for RRC_INACTIVE. Thus, the parameter Kcarrier should take one additional PFL into account as proposed in option 1. 
Replace CSSF with Kcarrier for inactive state PRS measurement requirements, Kcarrier is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
Conclusion
In this contribution, we provide our view on open issues related to positioning measurement support for RRC_INACTIVE state. Following proposals are made:
1. If there is state transition (e.g. RRC_INACTIVE to RRC_CONNECT) during the measurement period, UE measurement requirements are based on the UE behaviour restarting the PRS measurement.
1. UE shall restart the UE Rx-Tx measurement after cell reselection.
1. In case of cell reselection, 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. In case of cell selection for the selected PLMN, the UE behaviour should be defined by RAN1/2.    
1. RAN4 to not define gNB measurement requirements for UE in RRC_INACTIVE state.    
1. Support of reduced PRS samples should be bound to UE capability. A UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state.    
1. For Tavailable_PRS,I determination in RRC_INACTIVE, wait on RAN1’s reply on the applicability of the PRS processing window in RRC_INACTIVE.
1. For Teffect,i determination in RRC_INACTIVE, wait on RAN1's reply on the applicability of the PRS processing window in RRC_INACTIVE.
1. Replace CSSF with Kcarrier for inactive state PRS measurement requirements, Kcarrier is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
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