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Introduction
RAN4 started discussing requirements for the Rel-18 WI on expanded and improved NR positioning in RAN4#106 [1]. Initial agreements regarding the scope of RAN4 work related to LPHAP are listed below for reference.
In this brief paper we provide further proposals based on the RAN1 agreements reached to date.

Issue 3-2-1: PRS measurement requirements for in RRC_IDLE:
Agreements:
· Existing PRS measurement requirements in RRC_INACTIVE state defined in 38.133 Rel-17 can be reused as starting point for defining the corresponding PRS measurement requirements in RRC_IDLE state. Other options are not precluded. 


Discussion
 Requirements in RRC_IDLE
The Rel-18 WID includes as one objective to “specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state” [3].
RAN4 has agreed to use existing PRS measurement requirements in RRC_INACTIVE as a starting point to define the new requirements for measurements in RRC_IDLE [1]. However, there are three significant differences that should be taken into account in the new requirements.
1. Requirements in RRC_IDLE will apply only to DL PRS measurements. i.e. only requirements for DL positioning methods and measurements are in scope.
2. Measurements performed in RRC_IDLE are reported once the UE reaches RRC_CONNECTED state.
3. Rel-17 requirements for NR positioning in RRC_INACTIVE do not account for eDRX_IDLE configuration.

Proposal 1: RAN4 will specify NR positioning requirements in RRC_IDLE for DL-only positioning methods and measurements.
Proposal 2: The reporting delay for PRS measurements performed in RRC_IDLE needs to account for extra delay to transition to RRC_CONNECTED state.
Proposal 3: Requirements for DL-PRS measurements in RRC_IDLE may need to account for eDRX_IDLE configuration.
 Requirements in RRC_INACTIVE
For LPHAP requirements in RRC_INACTIVE, there are two enhancements in the scope of the Rel-18 WI:
1. Extension of eDRX cycle length beyond 10.24 seconds.
2. Enhancement of SRS configuration (SRS validity area) to improve the power consumption of UL and UL+DL positioning in RRC_INACTIVE.
Regarding the first enhancement, according to the WID, the work on position-specific enhancements should be coordinated with the work on Rel-18 eRedCap WI. Work on eRedCap has just started in RAN4 and we should wait for further progress before starting to work on the positioning-specific enhancement [4]. 
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.


Proposal 4: Wait for further progress in Rel-18 eRedCap before starting to work on positioning-specific enhancements related to eDRX cycle extension.
Regarding the second enhancement, RAN1 and RAN2 are still discussing several related issues e.g. TA validation for SRS transmission within the validity area. Relevant RAN1 agreements are reproduced below for reference [2].
Proposal 5: Wait for further progress in RAN1 and RAN2 to determine the RRM impact of SRS configuration enhancements in RRC_INACTIVE.
Agreement
· From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state. Details can be up to RAN2.
· For TA validation, use of area-specific RSRP change threshold is feasible
· FFS: which RS is the reference RS for the RSRP change threshold

Agreement
· For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area:
· For the UL timing advance, further study the following options, including the DL reference timing for each option:
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 
· FFS: how the UE adjusts the TA, e.g. up to UE implementation, or based on the TA from the last serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· FFS: whether there is RAN1 specification impact
· Option 3: UE maintains multiple TA values, e.g. UE obtains TA using RACH


Conclusions
Proposal 1: RAN4 will specify NR positioning requirements in RRC_IDLE for DL-only positioning methods and measurements.
Proposal 2: The reporting delay for PRS measurements performed in RRC_IDLE needs to account for extra delay to transition to RRC_CONNECTED state.
Proposal 3: Requirements for DL-PRS measurements in RRC_IDLE may need to account for eDRX_IDLE configuration.
Proposal 4: Wait for further progress in Rel-18 eRedCap before starting to work on positioning-specific enhancements related to eDRX cycle extension.
Proposal 5: Wait for further progress in RAN1 and RAN2 to determine the RRM impact of SRS configuration enhancements in RRC_INACTIVE.
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