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Introduction
RRM core requirements for LPHAP are discussed in RAN4#109, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed. 
· eDRX in INACTIVE
· SRS positioning validity area
In this paper we will provide our views on RRM requirements for LPHAP.
Discussion
eDRX in INACTIVE
	Issue 1-1-1: Start of PRS measurement
· Agreement (from AH session)
· the PRS measurement reporting periodicity is the configured reportingInterval in RequestLocationInformation.
· When periodic PRS measurement reporting is not configured then the start of the PRS measurement is not limited to the PTW
· Wayforward
· Further discuss during maintenance phase: for Case 1, whether positioning measurement start is limited to PTW when PRS resource are not within PTW

	Issue 1-1-3: Impact of eDRX and PRS alignment
· Wayforward
· Option 1: 
· RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
· Option 2: 
· Wait for RAN2 progress before studying RRM impact of alignment between eDRX and PRS configuration.


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.
One remaining issue is for Case 1, whether positioning measurement start is limited to PTW when PRS resource are not within PTW. The issue is related to eDRX and PRS alignment. There are 2 options for the issue discussed in last meeting:
· Option 1: PRS measurement requirements apply and the measurement start is not limited to PTW when PRS resource are not within PTW
· Option 2: PRS measurement requirements do not apply when PRS resource are not within PTW
We support option 2. RAN2#123 reached the following agreements related to PRS/(eDRX) alignment.
	At least alignment of PRS to fixed (e)DRX is supported.
At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.


Based on the procedure for on-demand PRS, UE can request the preferred PRS parameters, including PRS time domain offset in this case, to LMF, but it is up to LMF and TRP to decide whether to transmit PRS based on UE request. This is reflected in the following notes in 38.305.
	NOTE 4:	It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving UE-initiated On-Demand PRS request.
NOTE 5:	It is up to Network (TRP) implementation on the steps to follow (accept/reject/ignore) on receiving LMF-initiated On-Demand PRS requests.


This means alignment of (e)DRX and PRS configuration should be up to NW implementation, i.e. NW may optimize the (e)DRX and PRS configuration to help UE to achieve additional power saving, but it is not a must for NW. UE could perform PRS measurement based on the received PRS configuration, no matter if it is time aligned with (e)DRX or not, and we see no issue in it.
Proposal 1: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration. 
For Case 1, if PRS resource are within PTW, it is reasonable to follow the existing agreement to allow UE to start PRS measurement within PTW. However, when PRS resource are not within PTW, UE should still perform the measurement and meet the requirements based on Tavailable = LCM (TPRS,i, TDRX), with start of the measurement not limited to PTW (it is not possible to start the measurement within PTW). Not defining the requirements means NW is mandated to make sure eDRX and PRS are aligned, which is conflicting with the principle as agreed in RAN2. 
Proposal 2: For Case 1, PRS measurement requirements apply and the measurement start is not limited to PTW when PRS resource are not within PTW. 
SRS positioning validity area
	Issue 1-2-1: One-shot autonomous TA adjustment
· Question 1: what is the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment
· Agreement (from AH session)
· UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te
· Question 2: what is the UE behaviour for multiple one-shot autonomous TA adjustment
· Option 1 (CMCC): 
· UL transmit timing after UE autonomous TA adjustment = TDL_new - NTA + 2*(TDL_old - TDL_new), TDL_new is the DL timing from current camping cell. 
· For the subsequent UE autonomous TA adjustment (except 1st UE autonomous TA adjustment), further discuss how to decide NTA and TDL_old.
· Option 1: NTA is the signalled TA from last serving cell (i.e. cell A as shown in Figure 1), TDL_old is the DL timing from lasting serving cell (i.e. T5 from cell A as shown in Figure 1) 
· Option 2: NTA is the new TA after UE autonomous TA adjustment from last  camping cell (i.e. cell B as shown in Figure 1), TDL_old is the DL timing from lasting camping cell (i.e. T3 from cell B as shown in Figure 1)
· RAN4 to discuss how to solve the issue: With the number of UE performing autonomous TA adjustment increase, the accumulated TA value decrease. As a result, the accumulated TA used for determining UE UL transmit timing could be zero. 
· UE only perform up to 1 time autonomous TA adjustment after receiving the signalled TA from last serving cell in Rel-18.
· Way forward:
· Check RAN1 progress and its impact on RAN4 requirements


RAN4 has made agreements on most issues related to autonomous TA adjustment at cell reselection within the SRS positioning area. One issue raised up last meeting is related to multiple autonomous TA adjustments as discussed in [2]. 
First, as to the NTA_old, NTA_new, TDL_old and TDL_new involved in autonomous TA adjustment, we share the understanding of option 2. The old serving cell should refer to the last camping cell instead of the cell where RRCRelease or TAC is received. 
Then, related to multiple autonomous TA adjustments, the issue is that UE may decrease the TA each time when autonomous TA adjustment is performed, and the TA can become negative. The issue was discussed in RAN1 and the following agreements are made. 
	Agreement
From RAN1 perspective, for TA adjustment upon cell reselection within the validity area, UE is not expected to reduce the TA value to be a negative value. There is no RAN1 specification impact.


Following RAN1 agreements and considering that UE behaviour for autonomous TA adjustment is defined in RAN4, RAN4 should clarify that the new TA, i.e. NTA_old - 2*(TDL_old - TDL_new), cannot be smaller than zero.
Proposal 3: RAN4 to clarify that the new TA, i.e. NTA_old - 2*(TDL_old - TDL_new), cannot be smaller than zero, where NTA_old is the TA value used by the UE in the last camping cell, TDL_old and TDL_new are the DL timing from the last and current camping cell, respectively.
Conclusions
In this paper we provided our views on RRM requirements for LPHAP.
Proposal 1: RAN4 not to define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration. 
Proposal 2: For Case 1, PRS measurement requirements apply and the measurement start is not limited to PTW when PRS resource are not within PTW. 
Proposal 3: RAN4 to clarify that the new TA, i.e. NTA_old - 2*(TDL_old - TDL_new), cannot be smaller than zero, where NTA_old is the TA value used by the UE in the last camping cell, TDL_old and TDL_new are the DL timing from the last and current camping cell, respectively.
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