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Introduction
RAN4#106 agreed to support positioning measurements in RRC_IDLE mode for LPHAP. In this contribution we present our view on RRM issues related to positioning measurements in RRD_IDLE mode. First issues related to core requirement and then issues related to performance requirement for RRC_IDLE mode positioning are discussed.
Discussion
RRC_IDLE core requirement
In the last meeting it was agreed to define requirements for positioning measurement in RRC_IDLE mode by reusing Rel. 17 RRC_INACTIVE state core requirement as a starting point.
PRS measurement requirements for in RRC_IDLE
Agreements:
· Existing PRS measurement requirements in RRC_INACTIVE state defined in 38.133 Rel-17 can be reused as starting point for defining the corresponding PRS measurement requirements in RRC_IDLE state. Other options are not precluded.






 
Rel. 17 PRS measurement delay requirements for RRC_INACTIVE state depends on multiple parameters. In the text to follow, we present our view on if those parameters can be reused to define core requirement for positioning measurement in RRC_IDLE mode.
# Kcarrier_PRS
Value of Kcarrier_PRS shall depend on whether or not a UE is capable of performing RRM measurement and PRS measurement in parallel to each other in RRC_IDLE state. In this regard an approach similar to Rel. 17 RRC_INACTIVE state shall be taken to define value for Kcarrier_PRS in RRC_IDLE state, i.e., for UEs capable of performing RRM measurement and PRS measurement in parallel to each other Kcarrier_PRS = 1 otherwise 
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.

Proposal 1: For UEs capable of performing RRM measurement and PRS measurement in parallel to each other in RRC_IDLE mode Kcarrier_PRS = 1.
Proposal 2: For UEs that are not capable of performing RRM measurement and PRS measurement in parallel to each other in RC_IDLE mode then Kcarrier_PRS is calculated as:
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4 of 38.133.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7 of 38.133.
# Number of TEGs and number of Rx beams in RRC_IDLE mode
Regardless of RRC state UE is operating in, capability in terms of number of TEGs and number of Rx beams remain the same. In this sense, the values of NRx,TEG,i and NRxBeam,i from Rel. 17 can be reused.
Proposal 3: Reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state.
# Number of samples
In Rel. 17 reduced number of samples for positioning measurement was introduced. UE in RRC_CONNECTED and RRC_INACTIVE states can be configured by LMF, depending on UE capability, to perform positioning measurements with reduced number of samples. 
In RRC_INACTIVE state:
= 1 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-Inactive, and the LMF requests the UE to perform positioning measurements with reduced number of samples, and meets the following conditions:
-	PRS bandwidth is within the initial BWP and 
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbour cell’s PRS-RSRP is within 6 dB.
= 2 if the UE supports supportedDL-PRS-ProcessingSamples-RRC-Inactive [34], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and does not meet the following conditions:
-	PRS bandwidth is within the initial BWP and
-	Magnitude of difference between the serving cell’s SS-RSRP and the neighbour cell’s PRS-RSRP is within 6 dB.
= 4 otherwise.
These conditions do not apply when UE is in RRC_IDLE state. Moreover, a condition like this is not possible to be formulated for a UE is RRC_IDLE state. In this regard, we propose UE capability to support a smaller number of samples for positioning measurement in RRC_IDLE mode is not defined/supported in Rel. 18. 
Proposal 4: UE capability to support a smaller number of samples (<4 samples) for positioning measurement in RRC_IDLE mode is not supported in Rel. 18. Nsample = 4 is used to define requirements (core and performance) for LPHAP.
# Tavailable
Tavailable defines the time duration within which UE is expected to measure PRS in a PFL in RRC_INACTIVE state. It is defined as a least common multiple between TPRS and TDRX, where TPRS denotes the periodicity of DL PRS resource with muting on the measured PFL and TDRX is the length of configured DRX cycle. In RRC_IDLE mode a UE is configured with a paging cycle as shown in Figure 1. A paging cycle constitutes a PTW and an eDRX cycle that determines time duration between two PTWs. PTW is the time window when UE wakes up to receive DL signals. Impact of paging cycle configuration in RRC_IDLE mode on positioning core requirements therefore needs to be evaluated.
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[bookmark: _Ref131682354]Figure 1. Paging cycle in RRC_IDLE mode.


Proposal 5: RAN4 to evaluate impact of paging cycle on positioning measurement core requirements.

RRC_IDLE performance requirement
Primary objective of LPHAP is to reduce power consumption when UE is performing high accuracy positioning measurements. In order to reduce power consumption, extended eDRX cycle specifically for positioning needs to be specified that will only have an impact on the core requirement in ways that are highlighted in the previous section. For accuracy requirement we do not see any impact due to UE performing positioning measurements in RRC_IDLE mode. In this regard our proposal is to reuse requirements from Rel. 17 for 4 samples to define accuracy requirement for positioning measurements in RRC_IDLE mode and do not define accuracy requirements for reduced number of samples. 
Proposal 6: Do not define accuracy requirements for positioning measurements for reduced number of samples in RRC_IDLE mode.    
Proposal 7: Rel. 17 accuracy requirements in RRC_INACTIVE state for Nsample = 4 also apply to positioning measurements in RRC_IDLE mode. 
Summary
Following are the observations and proposals based on the evaluation presented in this paper.
Proposal 1: For UEs capable of performing RRM measurement and PRS measurement in parallel to each other in RRC_IDLE mode Kcarrier_PRS = 1.
Proposal 2: For UEs that are not capable of performing RRM measurement and PRS measurement in parallel to each other in RC_IDLE mode then Kcarrier_PRS is calculated as:
· If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4 of 38.133.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7 of 38.133.
Proposal 3: Reuse values from Rel. 17 for NRx,TEG,i and NRxBeam,i in positioning measurement delay requirements for RRC_IDLE state.
Proposal 4: UE capability to support a smaller number of samples (<4 samples) for positioning measurement in RRC_IDLE mode is not supported in Rel. 18. Nsample = 4 is used to define requirements (core and performance) for LPHAP.
Proposal 5: RAN4 to evaluate impact of paging cycle on positioning measurement core requirements.
Proposal 6: Do not define accuracy requirements for positioning measurements for reduced number of samples in RRC_IDLE mode.    
Proposal 7: Rel. 17 accuracy requirements in RRC_INACTIVE state for Nsample = 4 also apply to positioning measurements in RRC_IDLE mode.  
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