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Introduction
RAN4#108 discussed requirements for LPHAP use case. The agreements and the issues identified for further discussion are captured in the WF document [1]. In this contribution we present our views on the open issues identified in [1].

Discussion
TDRX in PRS requirements with RAN eDRX <= 10.24s
In the last meeting calculation of TDRX for PRS measurement requirement was discussed and the options below were identified for further discussion.
· Way forward
· Option 1: 
· 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.
· Option 2:
· Based on T calculation in clause 7.1 of TS 38.304

Based on the options above, following observations can be made:

Observation 1: Defining TDRX based on option 1 results into one value applicable to both inside and outside of CN configured PTW.
Observation 2: Defining TDRX based on option 2 results into different values applicable to inside and outside of CN configured PTW.

Based on these observations, we propose to adopt TDRX calculation based on option 1 that results in to consistent TDRX for PRS measurement.

Proposal 1: TDRX for PRS measurement with RAN eDRX <= 10.24s is calculated as:
· 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.

Tavailable in PRS requirements with RAN eDRX > 10.24s
How to update Tavailable parameter in measurement period requirement was also discussed in the last meeting. The discussion concluded by identifying the following options for further discussion.
· Way forward
· Option 1: 
· Tavailable is defined as PRS periodicity TPRS.
· Option 2: 
· Tavailable is LCM (TPRS,i, TDRX), and 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.
· Option 3:
· FFS. 

When UE is configured with eDRX cycle longer than 10.24s UE is at least configured with RAN PTW. It means UE will have DRX configuration that is at least valid for RAN configured PTW. Based on this observation, option 1 does not seem to a reasonable way to define or updated Tavailable parameter in the positioning measurement period requirement for LPHAP. Option 2 on the other hand is more reasonable considering the fact that this option also addresses a scenario where there is CN configured PTW also. In this regard, we propose to update Tavailable in PRS measurement period requirement expression based on option 2.

Proposal 2: Tavailable in PRS requirements with RAN eDRX > 10.24s is updated as:
· Tavailable is LCM (TPRS, TDRX).
· For the case where CN eDRX > 10.24s TDRX is the maximum of the DRX cycles within the CN PTW and the RAN PTW, according RAN2 definitions of UE DRX cycle in Rel-18 eRedCap.

Determination of UL timing to transmit SRS (related to RAN1 LS R1-2306248)
RAN4#108 discussed RAN1 LS R1-2306248 and made an agreement on the feasibility issue related to UE autonomously adjusting TA when cell-reselection happens in RRC_INACTIVE state after receiving SRS configuration or a validity area. The other issues highlighted in R1-2306248 is yet to be discussed and concluded in RAN4.

# Feasibility of autonomously adjusting TA after cell-reselection in RRC_INACTIVE state
Agreement (from AH session)
· It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area.


# Autonomous TA adjustment after cell-reselection in RRC_INACTIVE state
Way forward (from AH session)
· FFS: How UE should autonomously adjust the TA when cell-reselection happens, if confirmed to be feasible:
· Option 1: UE autonomously adjusts the TA based on twice of the DL timing difference and use the requirements for one shot large UL timing adjustment in clause 7.1.2.3 as baseline. 
· Option 2: autonomously adjusts the TA based on the DL timing difference, to maintain the same UL timing immediately before and after each cell reselection.

One of the open questions is how UE should autonomously adjust the TA when cell-reselection happens. Two options listed above were identified for further discussion. Option 1 elaborates on reusing the existing procedure in RAN4 spec and is also our view on how UE should autonomously adjust TA in RRC_INACTIVE state.

Proposal 3: UE autonomously adjusts the TA based on twice of the DL timing difference and use the requirements for one shot large UL timing adjustment in clause 7.1.2.3.

Impact of SRS positioning validity area
Way forward
· Option 1: 
· UE restarts Rx-Tx time difference measurement after autonomous adjustment of UL timing.
· Option 2: 
· RAN4 shall study the RRM impact including the applicability of UE Rx-Tx measurement requirements once the design in RAN1 and RAN2 is stable.

The UL timing has an impact on UE Rx-Tx measurement. After updating its UL timing, UE shall therefore restart Rx-Tx time difference measurement.  

Proposal 4: UE restarts Rx-Tx time difference measurement after autonomous adjustment of UL timing.

Tavailable in PRS requirements (RRC_IDLE)
Way forward
· Option 1:
· for both cases with eDRX <= 10.24s and eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.

In RRC_IDLE mode there is only CN configured eDRX cycle. In this regard, to derive TDRX valid for measurement period in RRC_IDLE mode, T calculation in 38.304 can be reused. 

Proposal 5: Tavailable in PRS requirements in RRC_IDLE mode is updated as:
· Tavailable is LCM (TPRS, TDRX).
· For both cases with eDRX <= 10.24s and eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304. 

Report mapping for LPHAP
RAN4 needs to define report mapping for LPHAP. From measurement accuracy requirement point of view, we do not foresee any difference whether the measurements are performed in RRC_CONNECTED, RRC_INACTIVE with DRX cycle, RRC_INACTIVE state with eDRX cycle <= 10.24 seconds or eDRX cycle > 10.24 seconds, or in RRC_IDLE state. We therefore propose to reuse existing positioning measurement report mapping when UE is configured with eDRX cycle <= 10.24 seconds in RRC_INACTIVE state and eDRX cycle > 10.24 seconds in RRC_INACTIVE state. Existing report mapping can also be reused to report positioning measurements performed in RRC_IDLE state.

Proposal 6: Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
Proposal 7: Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state.
Proposal 8: Send an LS to RAN2 and RAN3 informing about the RAN4 agreement on reporting mapping for LPHAP.

Summary
In this contribution, we discussed open issues identified in WF document. The discussions presented in this paper can be summarized in terms of the observations and proposals below:

# TDRX for PRS measurement with RAN eDRX <= 10.24s
Observation 1: Defining TDRX based on option 1 results into one value applicable to both inside and outside of CN configured PTW.
Observation 2: Defining TDRX based on option 2 results into different values applicable to inside and outside of CN configured PTW.
Proposal 1: TDRX for PRS measurement with RAN eDRX <= 10.24s is calculated as:
· 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.

# Tavailable in PRS requirements with RAN eDRX > 10.24s
Proposal 2: Tavailable in PRS requirements with RAN eDRX > 10.24s is updated as:
· Tavailable is LCM (TPRS, TDRX).
· For the case where CN eDRX > 10.24s TDRX is the maximum of the DRX cycles within the CN PTW and the RAN PTW, according RAN2 definitions of UE DRX cycle in Rel-18 eRedCap.

# Determination of UL timing to transmit SRS in RRC_INACTIVE state
Proposal 3: UE autonomously adjusts the TA based on twice of the DL timing difference and use the requirements for one shot large UL timing adjustment in clause 7.1.2.3.
Proposal 4: UE restarts Rx-Tx time difference measurement after autonomous adjustment of UL timing.

# Tavailable in PRS requirements in RRC_IDLE mode
Proposal 5: Tavailable in PRS requirements in RRC_IDLE mode is updated as:
· Tavailable is LCM (TPRS, TDRX).
· For both cases with eDRX <= 10.24s and eDRX > 10.24s, TDRX is modified to follow the RAN2 definition of T in Rel-17 TS 38.304.

# Report mapping for LPHAP
Proposal 6: Reuse existing measurement report mapping table for positioning measurements in RRC_INACTIVE state when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds.
Proposal 7: Reuse existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements for positioning measurements in RRC_IDLE state.
Proposal 8: Send an LS to RAN2 and RAN3 informing about the RAN4 agreement on reporting mapping for LPHAP.
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1. Overall Description:
RAN4 discussed report mapping for LPHAP and agreed on the following:
Agreements:
· Existing measurement report mapping table for positioning measurements in RRC_INACTIVE state is reused for LPHAP (when eDRX cycle <= 10.24 seconds, and eDRX cycle > 10.24 seconds).
· Tables in 10.1.23.3 are reused for RSTD measurement reporting.
· Tables in 13.1.1 are reused for UL-RTOA measurement reporting
· Tables in 10.1.24.3 are reused for PRS-RSRP measurement reporting.
· Tables in 13.3.1 are reused for UL SRS RSRP measurement reporting.
· Tables in 10.1.25.3 are reused for UE Rx-Tx measurement reporting.
· Tables in 13.2.1 are reused for gNB Rx-Tx measurement reporting.
· Tables in 10.1.38.3 are reused for PRS-RSRPP measurement reporting.
· Tables in 13.6.1 are reused for UL SRS RSRPP measurement reporting.

· Existing measurement report mapping table for RSTD, PRS-RSRP, and PRS-RSRPP measurements is reused to report positioning measurements performed in RRC_IDLE state.
· Tables in 10.1.23.3 are reused for RSTD measurement reporting.
· Tables in 10.1.24.3 are reused for PRS-RSRP measurement reporting.
· Tables in 10.1.38.3 are reused for PRS-RSRPP measurement reporting.


2. Actions:
To RAN WG2 and RAN WG3.
ACTION: 	RAN4 respectfully asks RAN WG2 and RAN WG3 to take above information into account and introduce necessary support for LPHAP measurement report mapping.

4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #109		13 – 17, November 2023				Chicago, US.
TSG RAN WG4 Meeting #110		26 February – 01 March 2024			Athens, GR.


4

