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1. Introduction
At the RAN#98-e meeting, new WID on Rel-18 NR positioning enhancement was agreed [1]. The work item includes objectives related to improved positioning power efficiency as follows:
	· 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 present our views on solutions for Low Power High Accuracy Positioning (LPHAP) for Rel-18 NR positioning.

2. Potential enhancements
Regarding potential enhancements for LPHAP, some candidates were discussed in SI phase and the following potential solutions were captured in TR 38.859 [2].
	For UL and DL+UL positioning for UEs in RRC_INACTIVE, the potential benefits and performance gains of enhancements on SRS for positioning to avoid frequent SRS (re)configurations are studied, including at least the following:
-	The (pre-)configuration of SRS for positioning. Details, e.g., signaling and procedure, whether/how it is applicable to an area across multiple cells, consideration of UL overhead/capacity implied by (pre-)configuration and multiple cells, etc. can be considered further during normative work.
-	SRS for positioning activation/request procedure(s), e.g., network activation of SRS via paging, UE request to obtain/update SRS via RACH-based procedure.
-	Events of invalidity of SRS configuration to trigger the UE request procedure can be considered further during normative work.
· Whether the enhancements may be applicable to UEs in RRC_IDLE state can be considered further during normative work.
From RAN1's perspective, DL PRS measurement for UEs in RRC_IDLE state is recommended for the normative work.
Enhancements on simplified DL PRS configuration with 1-symbol PRS can be studied further and if needed, specified during normative phase.


RAN1 discussed the battery life evaluation of existing Rel-17 positioning and evaluated some potential enhancements. Based on the SI phase discussion, RAN1 will discuss SRS configuration enhancements which include SRS configurations in multiple cells and SRS for positioning activation/request procedures in WI phase. 

2.1. SRS for positioning configurations in multiple cells
It was clarified in SI phase that frequent RRC connection is a critical factor of power consumption. SRS for positioning configurations in multiple cells is one potential enhancement to avoid frequent RRC connection for SRS (re)configuration. At the last meeting, RAN1 discussed the validity of configurations in multiple cells for LS discussion. In the discussion, majority companies considered resource type, time domain resource allocation, and frequency domain resource allocation can be configured across multiple cells. However, regarding spatial relation information and pathloss reference RS, whether/how to configure these parameters in multiple cells need to be further discussed. We think RAN1 should clarify which parameters can be configured across multiple cells and which parameters are required to be configured separately at first.
Proposal 1: 
· Regarding SRS for positioning configurations, RAN1 should clarify which parameters can be configured across multiple cells and which parameters are required to be configured separately at first.

We think the parameters can be categorized into three types as follows: 
· Parameters which can be valid across multiple cells and can be preconfigured
· E.g., resource type, time/frequency domain resource allocation
· Parameters which can be configured to cell-specific values and can be preconfigured
· E.g., time/frequency domain resource allocation (if any)
· Parameters which can’t be valid across multiple cells and can’t be preconfigured
· E.g., spatial relation, power control parameters

For the first bullet, we think fundamental SRS parameters can be configured to common values across multiple cells. Then, preconfigured SRS are beneficial to reduce RRC connection.
For the second bullet, we think some SRS parameters can be configured to cell-specific values i.e., different values for different cells, but they can be preconfigured assuming they are constant values in a cell. Then, multiple preconfigured SRS configurations are beneficial to reduce RRC connection.
For the third bullet, we think location dependent parameters should be configured for each cell and they can’t be preconfigured since they are location dependent and are changing with UE moving. Then, a UE may be required to update parameters when the UE moves across cells e.g., for spatial relation parameter of SRS. Assuming the beam correspondence between DL and UL, the UE may be able to use DL reception beam for UL transmission beam update even without performing RRC connection establishment. RAN1 can consider such potential spatial relation update procedures across multiple cells to avoid frequent RRC connection. 
Proposal 2: 
· RAN1 should discuss an efficient way to avoid frequent RRC connection for location dependent parameters (e.g., spatial relation) update.

2.2. SRS for positioning activation/request procedures
When a UE moves out of the area of cell(s) where current parameters are available so that some parameters need to be updated, the UE needs to enter RRC_CONNECTED state to request new SRS for positioning configuration, which causes too much power consumption. One potential solution is RACH based SRS for positioning request procedure as identified in SI phase. A UE sends new SRS for positioning configuration request via RACH based procedure so that the UE does not need to perform RRC connection establishment just for SRS for positioning configuration request. Therefore, RAN1 should consider the feasibility of SRS for positioning configuration request via RACH based procedure. We think RAN1 can discuss the SRS for positioning activation/request procedures and necessary parameters, but final decision may be up to RAN2. RAN1 should discuss which parameters of SRS for positioning configuration need to be activated/requested at first.
Proposal 3: 
· RAN1 should consider the feasibility of SRS for positioning configuration request via RACH based procedure.
Proposal 4: 
· RAN1 should discuss which paramters of SRS for positioning configuration need to be activated/requested.

3. Conclusion
In this contribution, we discussed on solutions for LPHAP for Rel-18 NR positioning. Based on the discussion, we made following proposals.
Proposal 1: 
· Regarding SRS for positioning configurations, RAN1 should clarify which parameters can be configured across multiple cells and which parameters are required to be configured separately at first.
Proposal 2: 
· RAN1 should discuss an efficient way to avoid frequent RRC connection for location dependent parameters (e.g., spatial relation) update.
Proposal 3: 
· RAN1 should consider the feasibility of SRS for positioning configuration request via RACH based procedure.
Proposal 4: 
· RAN1 should discuss which paramters of SRS for positioning configuration need to be activated/requested.
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