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1 Introduction
In RAN# #98-e, a new WID on Expanded and Improved NR Positioning was approved [1]. One of the objectives for this work item is to specify solutions for alignment between eDRX and PRS configurations for LPHAP:
	· 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].



Furthermore, the following agreements were made for the alignment between DRX and PRS in the RAN2#120 meeting [2]:
	Agreements: 
Proposal 2: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work. (14/15)
· Two directions of solutions for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS 
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, is to be discussed 
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) is to be discussed 



In this contribution, we will present our views on PRS and DRX configuration for UE power saving in LPHAP.
2 	Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As analyzed in our company paper [3], the operation of DRX in RRC_INACTIVE/RRC_IDLE and positioning procedure in legacy release are performed independently from each other. Misalignment between the PRS configuration and the DRX configuration may result in unnecessary power consumption of LPHAP UE. Based on discussion in the last RAN2 meeting, it is agreed that alignment between DRX and PRS is beneficial from power saving point of view for LPHAP. Furthermore, it is proposed to consider the following two solutions for DRX/PRS alignments:
- option (a) PRS alignment with fixed DRX 
- option (b) DRX alignment with fixed PRS
For option (b), it is necessary to configure paging occasions (PO) in the time domain in the vicinity of PRS measurement or SRS transmission for LPHAP UE to reduce the transmission power of the UE. For this, one potential solution is to take periodicity of PRS measurement or SRS transmission into account during the setting of (e)DRX configuration (e.g., DRX cycle) for UE. However, the (e)DRX cycle is generally set based on the paging probability of the UE. For LPHAP UE, if a small (e)DRX cycle is configured due to (e)DRX and PRS alignment, the paging monitoring and power consumption will increase given the low paging probability for LPHAP UE, which would be contrary to power saving intention of the (e)DRX/PRS alignment. In our view, the alignment operation shall not increase paging monitoring occasions for UE.
Observation 1: The option where (e)DRX configuration is aligned for a given/fixed PRS configuration may negatively impact the (e)DRX performance.
In addition, cell reselection may happen due to UE mobility and the PO in the time domain will change upon cell reselection since some of the (e)DRX parameters are cell-specific, e.g., paging frame offset.  Therefore, when cell-reselection happens, the UE may need to adjust the PO in the time domain to align with the PRS configuration. As the PO adjustment involves the cell-specific (e)DRX parameters, it may have impact on (e)DRX operation of other UEs in RRC_IDLE/RRC_INACTIVE. 
Observation 2: UE mobility necessitates changes to (e)DRX configuration if the DRX configuration is aligned for a given/fixed PRS configuration and this may impact the (e)DRX performance of other UEs.
Based on the above observations, the option (b) shall not be preferable.
In our view, it would be beneficial if the LMF is aware of the (e)DRX configuration of the UE and the PRS configuration is aligned by the LMF for a given (e)DRX configuration. Based on the knowledge of the UE’s (e)DRX configuration, the LMF can optimize the PRS configuration of the UE so that the PRS measurement (or SRS transmission) can be aligned with the already configured (e)DRX active time, which can reduce power consumption of the UE for PRS measurement or SRS transmission when it wakes up from sleep. 
Proposal 1: The option (a) where PRS is aligned with fixed (e)DRX should be considered as the solution to align PRS and (e)DRX configuration for power saving of LPHAP UE.
Proposal 2: The LMF shall acquire the (e)DRX configuration for support of option (a). Details FFS.
Sometimes it is difficult to ensure that each PRS measurement aligns with DRX active time. For example, PO may be different in different cells. Therefore, the cells that provide (e)DRX configuration can be not only the serving cell, but also neighbouring cells around the UE in the same RNA area. After cell reselection, the PRS configuration of the UE may not be aligned with the (e)DRX configuration of the reselected cell. To avoid re-configuration of PRS for UE after cell reselection, if the positioning requirement (e.g., positioning latency or accuracy) can be satisfied, the LMF can trigger the UE to avoid PRS measurements or SRS transmission nearby some PO which are not in line with the UE’s DRX active time in the reselected cell for power saving. Furthermore, if the UE is in low power status or there are enough measurements available to estimate UE position, the LMF can trigger the UE to selectively avoid some positioning measurements or SRS transmission in one or more configured DRX cycles or a certain window, for UE power saving, when the UE monitors paging message during the DRX active time
Proposal 3: The LMF can indicate to LPHAP UE to selectively measure PRS or transmit SRS so as to align (e)DRX configuration for UE power consumption.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: The option where (e)DRX configuration is aligned for a given/fixed PRS configuration may negatively impact the (e)DRX performance.
Observation 2: UE mobility necessitates changes to (e)DRX configuration if the DRX configuration is aligned for a given/fixed PRS configuration and this may impact the (e)DRX performance of other UEs.

Proposal 1: The option (a) where PRS is aligned with fixed (e)DRX should be considered as the solution to align PRS and (e)DRX configuration for power saving of LPHAP UE.
Proposal 2: The LMF shall acquire the (e)DRX configuration for support of option (a). Details FFS.
Proposal 3: The LMF can indicate to LPHAP UE to selectively measure PRS or transmit SRS so as to align (e)DRX configuration for UE power consumption.
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