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1 Introduction
In last meeting, RAN4 has discussed the RRM impact of LPHAP with conclusions captured in [1]. RAN1#114bis 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 last meeting, the measurement requirements with eDRX in RRC_INACTIVE were agreed. 
	Issue 1-1-1: TDRX in PRS requirements with RAN eDRX <= 10.24s
· Agreement (from online session)
· When CN eDRX <= 10.24 s, TDRX is defined as T in Rel-17 TS 38.304.
· When CN eDRX > 10.24 s, TDRX is set to the maximum of the T inside and outside of the CN PTW, where T inside and outside of the CN PTW are defined in Rel-17 TS 38.304.
Issue 1-1-2: Tavailabe in PRS requirements with RAN eDRX > 10.24s
· Background
· Based on agreement for Issue 1-1-4 in WF R4-2314462, there are two cases for PRS measurement with RAN eDRX > 10.24s
· Case 1: eDRX cycle is smaller or equal to configured PRS measurement reporting periodicity. In this case, UE starts positioning measurement within PTW.
· Case 2: eDRX cycle is longer than configured PRS measurement reporting periodicity. In this case, positioning measurement start is not limited to PTW.
· Agreement (from online session)
· Case 1 & 2: Tavailable = LCM (TPRS,i, TDRX), where TDRX is the maximum of the DRX cycles within the CN PTW and the RAN PTW, according to RAN2 definitions of UE DRX cycle in Rel-18 eRedCap.
· Further discuss the wording when drafting the CR.


When RAN eDRX > 10.24s, the Tavailable in both case 1 and case 2 were agreed, but there are still some clarifications are needed, e.g., the following open issue: 
	Issue 1-1-3: Start of PRS measurement with RAN eDRX > 10.24s
· Wayforward
· Option 1: 
· In Case 1, PRS configuration should be aligned with the eDRX cycle so that the UE can perform PRS measurement within PTW
· Option 2: 
· In Case 1, the PRS measurement reporting periodicity is the configured reportingInterval. If not configured, start of PRS measurement is not limited to PTW
· In Case 1, if there is no PRS resource in PTW, start of PRS measurement is not limited to PTW


The first issue is the case when PRS measurement reporting periodicity is not configured. This case doesn’t belong to any one of the cases and the measurement is one shot reporting. We understand in this case, the PRS measurement should not be limited within the PTW. 
The second issue is the alignment between eDRX and PTW for case 1. Some companies suggest adding the condition in the spec that the PRS configuration should be aligned with eDRX cycle. But we think the issue is discussed in RAN2 and we don’t need to repeat the discussion. And on the other hands, usually we don’t restrict the NW configuration in the specification. The issue is not specific to the LPHAP, and even in legacy measurement requirements, the PRS configuration and DRX cycle have the same issue. But we didn’t add the condition related to the alignment into the specification. 
Proposal 1: When PRS measurement reporting periodicity is not configured, the PRS measurement start is not limited to the PTW. 
Proposal 2: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration. 
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 1-1-4: RRM measurement requirements
· Background
· Based on agreement for Issue 1-1-5 in WF R4-2314462, there are two cases for RRM measurement
· Case 1: 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). In this case, RRM measurements for positioning needs are performed within PTW
· Case 2: 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). In this case, RRM measurements for positioning needs are not limited to PTW
· Agreement (from online session)
· For Case 1, re-use the existing INACTIVE requirements for RAN eDRX <= 10.24s and the requirements newly defined in eRedCap WI for RAN eDRX > 10.24s.
· For Case 2: introduce additional RRM requirements based on one of the three options:
· Option 1: Tpos
· Option 2: TDRX
· Option 3: Tpos & TDRX
· Definition of Tpos
· DL only: PRS measurement reporting periodicity
· UL only: SRS transmission periodicity
· DL & UL: the minimum of PRS measurement reporting periodicity and SRS transmission periodicity


For case 2, i.e., 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. The remaining is the measurement periodicity in such case. Since PRS measurement requirements has been agreed to be defined based on LCM (TPRS,i, TDRX), it would be OK to also perform the RRM measurement based on TDRX for DL-only and DL&UL measurement. For uplink only, since the RRM measurement is to guarantee the transmit timing, it is suggested to define the requirements based on Tpos to reflect the positioning needs. 
Similarly to PRS measurement, the case when PRS measurement reporting periodicity is not configured should be also clarified. In such case, the RRM measurement is not limited to the PTW, and the requirements can be based on TDRX. 
Proposal 3: For the RRM requirements in case 2: 
· For DL-only and DL&UL measurement, introduce the RRM requirements based on TDRX. 
· For UL-only measurement, introduce the RRM requirements based on Tpos. 
Proposal 4: When PRS measurement reporting periodicity is not configured, the RRM measurement start is not limited to the PTW and the RRM measurement requirements are introduced based on TDRX. 
In last meeting, it was agreed to reuse one shot TA adjustment in HST on determination of UL timing to transmit SRS in RRC_INACTIVE state within SRS positioning validity area. After one shot adjustment, we understand the existing Te requirements would apply. 
Proposal 5: After one shot TA adjustment when cell reselection occurs within SRS positioning validity area, the existing Te requirement applies for UL transmission. 
For the PRS measurement in RRC_IDLE, in previous meeting, it was agreed that the requirements in RRC_INACTIVE can be reused. 
	Issue 1-3-1: New PRS measurement requirements
· Agreement (from GTW)
· Define requirements for normal (non-RedCap) and RedCap type of devices
· Requirements for PRS measurement in INACTIVE, both with and without eDRX, are re-used for PRS measurement in IDLE.


We understand the conclusions in RRC_INACTIVE state can be reused for both RAN eDRX <= 10.24s and RAN 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: When PRS measurement reporting periodicity is not configured, the PRS measurement start is not limited to the PTW. 
Proposal 2: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration. 
Proposal 3: For the RRM requirements in case 2: 
· For DL-only and DL&UL measurement, introduce the RRM requirements based on TDRX. 
· For UL-only measurement, introduce the RRM requirements based on Tpos. 
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