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1 Introduction
In last meeting, RAN4 has discussed the RRM impact of LPHAP with conclusions captured in [1]. RAN1#113 meeting has also discussed the work item and the agreements were captured in [2]. In this paper, we further discuss the potential RRM requirements for LPHAP based on RAN1 progress. 
2 Discussion
In previous meeting, the PRS measurement requirements with RAN eDRX <= 10.24s for RedCap and non-RedCap UEs were discussed, and it was agreed that the requirements for RRC_INACTIVE state in R17 can be reused as baseline. The different part is the used DRX cycle i.e., TDRX since there are different configuration for CN eDRX. When RAN eDRX is configured with <= 10.24s, the used eDRX has been defined as T in TS 38.304 and can be reused in positioning measurement. 
Proposal 1: TDRX in PRS requirements with RAN eDRX <= 10.24s is based on T calculation in clause 7.1 of TS 38.304. 
For the PRS measurement requirements when RAN eDRX is larger than 10.24s, in last meeting, there was the following agreement for the start of PRS measurement. 
	[bookmark: _Hlk143076898]Issue 1-1-4: Start of PRS measurement with RAN eDRX > 10.24s
· Agreement (from online session)
· Use the following assumptions on the start of PRS measurement to derive the requirements
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, UE starts positioning measurement within PTW
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, positioning measurement start is not limited to PTW


For the case when UE starts the positioning measurement within PTW, the measurement requirements can be defined based on used eDRX TDRX which can use the same definition as the case when RAN eDRX <= 10.24s. For the case when UE starts the measurement not limited to PTW, the measurement requirements can be defined based on the PRS periodicity. So Tavailable can be defined separately for different eDRX cycle. 
Proposal 2: Tavailable for PRS requirements with RAN eDRX > 10.24s is defined as: 
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, Tavailable = LCM (TPRS,i, TDRX), where TDRX is based on T calculation in clause 7.1 of TS 38.304. 
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, Tavailable = TPRS,i. 
For the additional RRM requirements for positioning specific needs, to guarantee the PRS measurement and SRS transmission, there was the following agreement in last meeting: 
	Issue 1-1-5: RRM measurement requirements
· Agreement (from online session with update)
· For the case when UE is configured to perform PRS measurements or to perform SRS transmission for positioning
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW
· Otherwise, RRM measurements for positioning needs are not limited to PTW
· RRM measurements for positioning needs include at least RRM measurement for cell reselection


When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity (if PRS measurement is configured) and configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are performed within PTW. In such case, the existing RRM requirements in RRC_INACTIVE apply. When eDRX cycle is larger than configured PRS measurement reporting periodicity (if PRS measurement is configured) or configured SRS transmission periodicity (if SRS transmission for positioning is configured), RRM measurements for positioning needs are not limited to PTW. In such case, the additional RRM requirements can be defined based on SMTC periodicity. It is suggested to introduce such requirements for positioning needs. 
Proposal 3: RAN4 to introduce additional RRM requirements based on SMTC periodicity for the case when eDRX cycle is larger than configured PRS measurement reporting periodicity (if PRS measurement is configured) or configured SRS transmission periodicity (if SRS transmission for positioning is configured). 
For the case when UE starts the measurement not limited to PTW, if RAN4 define the requirements based on PRS periodicity, it is not mandatory to keep the eDRX cycle and PRS configuration aligned. 
For the case when UE starts the positioning measurement within PTW, the PRS configuration should be aligned with the eDRX cycle so that the UE can perform PRS measurement within PTW. For such case, RAN4 need to wait for RAN2 progress on the alignment between PRS and eDRX cycle to evaluate the impact on the requirements. 
Proposal 4: RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements. 
In last meeting, RAN4 discussed RAN1 LS on determination of UL timing to transmit SRS in RRC_INACTIVE state within SRS positioning validity area and sent the reply LS [3] to RAN1. It was agreed that it is feasible for UE to autonomously adjust the TA when cell reselection happens within the SRS positioning validity area. But the mechanism to adjust the TA is still open. Our initial consideration in last meeting is to use gradual adjustment and in existing UL timing requirement. But considering that when the timing change between two cells is large, the gradual adjustment would be not timely, we are fine to reuse the current one shot adjustment in HST requirements with both threshold and mechanism reused. 
Proposal 5: For the determination of UL timing to transmit SRS in RRC_INACTIVE state within SRS positioning validity area, the one shot adjustment in HST requirements can be used. 
For the PRS measurement in RRC_IDLE, we understand the requirements in RRC_INACTIVE state can be reused for both CN eDRX <= 10.24s and CN eDRX > 10.24s. 
Proposal 6: For the PRS measurement in RRC_IDLE, the requirements in RRC_INACTIVE state can be reused. 
3 Summary
In this paper, we discuss the RRM aspects on LPHAP and the following proposals are given: 
Proposal 1: TDRX in PRS requirements with RAN eDRX <= 10.24s is based on T calculation in clause 7.1 of TS 38.304. 
Proposal 2: Tavailable for PRS requirements with RAN eDRX > 10.24s is defined as: 
· When eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity, Tavailable = LCM (TPRS,i, TDRX), where TDRX is based on T calculation in clause 7.1 of TS 38.304. 
· When eDRX cycle is longer than configured PRS measurement reporting periodicity, Tavailable = TPRS,i. 
Proposal 3: RAN4 to introduce additional RRM requirements based on SMTC periodicity for the case when eDRX cycle is larger than configured PRS measurement reporting periodicity (if PRS measurement is configured) or configured SRS transmission periodicity (if SRS transmission for positioning is configured). 
Proposal 4: RAN4 to wait for progress in RAN2 on alignment between eDRX cycle and PRS configuration before evaluating its impact on PRS measurement requirements. 
Proposal 5: For the determination of UL timing to transmit SRS in RRC_INACTIVE state within SRS positioning validity area, the one shot adjustment in HST requirements can be used. 
Proposal 6: For the PRS measurement in RRC_IDLE, the requirements in RRC_INACTIVE state can be reused. 
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Annex RAN1 agreements on LPHAP
RAN1#114 meeting: 
Agreement
Suggest replying the second question as follows: 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler

R1-2308348	Draft reply LS on LPHAP	Huawei
Decision: The draft LS in R1-2308348 is endorsed as a reply to RAN2. Final LS is approved in R1-2308349.
Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.).

R1-2308570	Draft LS on the longer PRS/SRS periodicity for LPHAP	Moderator (Huawei)
Decision: The draft LS to RAN2/RAN3 in R1-2308570 is endorsed. Final LS is approved in R1-2308571.

Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

R1-2308648	Draft LS on RSRP based TA validation for LPHAP	Huawei
Decision: The draft LS in R1-2308648 is endorsed. Final LS is approved in R1-2308649.

Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.

Agreement
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.
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