3GPP TSG-RAN WG4 Meeting # 110 	    R4-2402677
Athens, Greece, 26 February – 01 March 2024

Agenda Item:	8.14.2.3
Source: 	Ericsson
Title:	On remaining issues related to LPHAP core requirements
Document for:	Approval
Introduction
RAN4#109 closed the core part of the Rel. 18 WI related to LPHAP. The agreements reached in the meeting are captured in the WF document [1]. There are some minor issues that needs to be addressed as a part of maintenance of the core part. In this contribution those left over issues are discussed and Ericsson view on them are expressed.
Discussion
Start of PRS measurement
For LPHAP core requirements, the following scenarios have been considered by RAN4:
Case 1: when the eDRX cycle configured to UE is smaller or equal to the configured PRS measurement reporting periodicity.
Case 2: when the eDRX cycle configured to UE is larger than the configured PRS measurement reporting periodicity.
For case #1 the following has already been agreed:
· When periodic PRS measurement reporting interval is configured and the PRS resources in the assistance data fall within the PTW, UE starts the PRS measurement within the PTW.
· When the periodic PRS measurement reporting is not configured to UE, then start of the PRS measurement is not limited to PTW.
And for case #2 it has been agreed that UE can perform RRM measurements to meet the positioning needs and can also perform PRS measurement outside of the PTW. What remains to be clarified or agreed upon is the PRS measurement starting point in scenario #1 when the periodic PRS measurement reporting interval is configured but the PRS resources in the assistance data do not fall within the PTW. 
This issue was discussed in the last meeting. Based on the discussions, the following agreements were reached:
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.
Way forward
· Further discuss during maintenance phase: for Case 1, whether positioning measurement start is limited to PTW when PRS resource are not within PTW.
The eDRX cycle and the PRS measurement reporting periodicity are configured to UE by different network nodes. The eDRX cycle configuration and the PRS measurement reporting periodicity is transparent to the nodes configuring these parameters to the UE. For this reason, it is likely that the UE is configured with eDRX cycle that is shorter or equal to the PRS measurement reporting periodicity, but there is no PRS resources within the PTW as there is no mechanism to adapt eDRX cycle configuration based on PRS configuration or vice-versa. In this type of scenario, it is reasonable that UE starts PRS measurement outside of the PTW. If the PRS resources are located very far from the PTW, the UE may also perform RRM measurements to meet the positioning specific needs. The procedure for which can be similar to the one that has been agreed for scenario #2.
Proposal 1: In case #1, positioning measurement start is not limited to PTW when the PRS resource indicated in the assistance data is not within PTW.
Observation 1: If PRS resources in case #1 are far from PTW, UE can perform additional RRM measurement to meet positioning specific needs, as defined for case #2.

TA adjustment for SRS transmission within positioning validity area
One of the other remaining issues related to LPHAP core requirement is UE behaviour when UE autonomously performs multiple TA adjustments for SRS transmission within a positioning validity area. In the last meeting this issue was discussed, and the following options were identified for further study.
· Question 2: what is the UE behaviour for multiple one-shot autonomous TA is adjustment?
· Option 1: 
· 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.

When a UE is configured with SRS resource(s) that is valid within a positioning validity area, the UE will transmit the same SRS resources for positioning measurements if the UE mobility is within the positioning validity area for which the SRS resource(s) is configured to the UE by the network. This feature is introduced to mainly support SRS transmission in RRC_INACTIVE state such that the UE does not has to perform frequent RRC state switching from RRC_INACTIVE to RRC_CONNECTED to acquire a new SRS configuration due to its mobility from the cell where the SRS resource configuration is valid to a new cell where the UE is still expected to transmit SRS resources for positioning measurements. In this regard, the UE will have to autonomously adjust its TA if needed before SRS transmission when moved to a new cell that is within the positioning validity area. As long as the UE mobility is within the positioning validity area for which the UE is configured with SRS resource(s) for, the UE shall transmit the configured SRS resource and perform autonomous TA adjustment where applicable. If UE needs to perform multiple autonomous TA adjustments then it is our view that:
· NTA is the new TA after UE autonomous TA adjustment from last camping cell, 
· TDL_old is the DL timing from lasting camping cell.
Proposal 2: For multiple autonomous TA adjustments:
· NTA is the new TA after autonomous TA adjustment in the last camped cell, 
· TDL_old is the DL timing of the last camped cell.
eDRX and PRS alignment
In the last meeting the following options were identified for further study:
Way forward
· 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.
In the previous RAN4 meetings, PRS measurement requirements when UE is configured with eDRX cycles have been extensively discussed. The agreement reached in those meetings shall be enough to address the issue related to eDRX and PRS alignment. In this regard, from RAN4 point of view RAN4 does not need to define applicability condition for PRS measurements requirements specifically related to alignment between eDRX cycle and PRS configuration.
Proposal 3: RAN4 to not define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.

Summary
In this paper remaining issues related to LPHAP core requirements are discussed. The following observation and proposals summarize Ericsson view on the discussed issues:
Proposal 1: In case #1, positioning measurement start is not limited to PTW when the PRS resource indicated in the assistance data is not within PTW.
Observation 1: If PRS resources in case #1 are far from PTW, UE can perform additional RRM measurement to meet positioning specific needs, as defined for case #2.
Proposal 2: For multiple autonomous TA adjustments:
· NTA is the new TA after autonomous TA adjustment in the last camped cell, 
· TDL_old is the DL timing of the last camped cell.
Proposal 3: RAN4 to not define applicability condition for PRS measurement requirements related to alignment between (e)DRX and PRS configuration.
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