3GPP TSG RAN WG1 #114bis			      R1-2310034
Xiamen, China, October 9th – October 13th, 2023

Source:	NTT DOCOMO, INC.
Title:	Remaining issues on Low Power High Accuracy Positioning
[bookmark: Source]Agenda Item:	8.3.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
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. Discussions on SRS for positioning configurations in multiple cells
2.1. UL timing
Regarding the determination of UL timing to SRS for positioning, the following agreement was made, and RAN1 received the reply LS from RAN4 [2][3]. 
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· The DL reference timing follows the DL timing of current camping cell.
· By default, UE maintains the TA from the last serving cell.
· UE can adjust its UL timing according to the change in DL reference timing.
· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.
· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).



	RAN4 thanks RAN1 for the LS (R1-2306248) on determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE states. RAN4 has discussed this issue and agreed on the following:

· It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area. 
· The condition and UE behavior during autonomous UL timing adjustment are under discussion in RAN4.



Although RAN4 confirmed the feasibility of the autonomous TA adjustment, necessary conditions are under discussion. During the discussion at the last RAN1 meeting, some companies pointed the RRM issues. Considering that RAN4 would discuss this issue at October meeting, we believe at least RAN1 needs to wait for RAN4 progress. In addition, since RAN1 is in a maintenance phase for Rel-18 WI, issues about the conditions and RRM procedures should be up to RAN4, unless RAN4 requests the RAN1 discussion explicitly. 
Corresponding higher layer parameter was discussed at the last RAN1 meeting [4].
	Description
Configuration from the serving gNB, subject to UE capability, to perform UE-autonomous adjustment of TA when cell-reselection happens. 
FFS: any other criterion/a (up to RAN4).



Because of the same reason, we believe that the FFS point can be removed (i.e., it no longer needs to be discussed in RAN1 and should be up to RAN4).
Observation 1:
· Issues about the conditions and RRM procedures for autonomous TA adjustment should be up to RAN4, unless RAN4 requests the RAN1 discussion explicitly.
Proposal 1:
· Regarding the higher layer parameter for enabling autonomous TA adjustment, the FFS point can be removed (i.e., it no longer needs to be discussed in RAN1 and should be up to RAN4).

3. Conclusion
In this contribution, we discussed potential enhancements for LPHAP for Rel-18 NR positioning. Based on the discussion, we made following observation and proposal.
Observation 1:
· Issues about the conditions and RRM procedures for autonomous TA adjustment should be up to RAN4, unless RAN4 requests the RAN1 discussion explicitly.
Proposal 1:
· Regarding the higher layer parameter for enabling autonomous TA adjustment, the FFS point can be removed (i.e., it no longer needs to be discussed in RAN1 and should be up to RAN4).
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