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[bookmark: _Ref513464071]Introduction
In RAN#98, the following descriptions for bandwidth aggregation for WID were agreed [1]. 
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· 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.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


In this contribution, we discuss potential solutions for positioning during RRC_INACTIVE and RRC_IDLE state.
Enhancements of SRS for positioning for RRC_INACTIVE mode positioning

For LPHAP scenarios, the UE may be mobile over a wide coverage area consisting of multiple cells (e.g. in factory area). For the UE to request and receive new SRSp configuration from the network each time when the UE moves to a new cell or when the TA timer expires results in high signalling and high power consumption. For LPHAP UE, power consumption reduction is essential especially when the UE is expected to operate in low power state for prolonged duration (e.g. 3 months). ​
In this regard, it can be beneficial for the UE to be provided with SRSp configuration that can be valid over a positioning area consisting of multiple cells. The UE can continue to use the SRSp configuration so long as it remains within the coverage of any of the cells in the positioning area that is associated with the cell that provided the UE the SRSp configuration. For example, the UE determines that the configured SRSp is valid if the cell ID (e.g., PCI) of a new cell belongs to the positioning area associated with the SRSp configuration. Another condition is a TA timer that is valid across multiple cells or group of cells. When the UE enters a new cell that is outside of the serving cell, the UE can send a RRCResume request message to the new cell with a cause indication to update the SRSp configuration, so that the UE can be provided with a new SRS configuration without transitioning to CONNECTED state. 
Proposal 1: Support configuring UE with SRSp resources that are valid over a positioning area consisting of multiple cells
To minimize potential wastage of resources when providing SRSp configuration that can be valid over multiple cells, the network can configure the SRSp with low resource density, and low periodicity for the UE for conservation of power at the UE. Since LPHAP UEs are expected to transmit SRSp less frequently and only when detecting a triggering event to save power, configuring SRSp with such parameters can be adequate to save resources and to meet LPHAP requirements.     
[bookmark: _Hlk115382756]Proposal 2:  Support UE sending a request for updating the SRSp configuration when the UE enters a new cell in a new positioning area.
Discussions on IDLE mode positioning
Acquisition of location information of the UE during the IDLE mode is beneficial in several scenarios. For example, the location of a UE could reduce paging load/the probability of paging escalation especially for highly mobile UEs. Alternatively, if the network is aware of large number of IDLE UEs within the cell, or alternatively no/few UEs camped within a cell, the network can optimize RACH capacity. 
NR positioning methods such as DL, UL and/or DL&UL positioning can be considered for IDLE mode positioning. Since DL-TDOA requires coordination among TRPs, one-to-one positioning or one-to-many positioning methods such as RTT or UL-AoA methods may be desirable for IDLE mode positioning. Quality of synchronization may not be sufficient enough during IDLE mode. Thus one-on-one based positioning or uplink based positioning may be more desirable during the IDLE mode. 
In RAN2#120-Toulouse meeting, the following agreement was made [2]:

Agreement:
Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)
	Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
	Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.
-	Is there AS context/security issue on sending the measurements to LMF?
A discussion topic here is about the timing of the UE to send the measurement report. The UE makes measurements on PRS during the IDLE state. As the measurements accumulate, the UE needs to change its state to RRC_CONNECTED state. For example, changing to CONNECTED state too frequently by triggering RACH whenever measurement reports are generated can be power inefficient. Also, after changing to CONNECTED state, transmitting accumulated measurement reports with high payloads can also be inefficient. RAN1 should study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE.
Proposal 3 : Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains the measurements made during RRC_IDLE.
Conclusion.
In this contribution, the following proposals are made.
Proposal 1: Support configuring UE with SRSp resources that are valid over a positioning area consisting of multiple cells
Proposal 2: Support UE sending a request for updating the SRSp configuration when the UE enters a new cell in a new positioning area.
Proposal 3 : Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE.
Reference.
[1] RP-223549, “New WID on Expanded and Improved NR Positioning, ” RAN#98e, Dec. 2022.
[2] RAN2 chairman notes, RAN2#120-Toulouse, Nov 2022


