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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the approved new WID on Expanded and Improved NR Positioning [1], the objectives of LPHAP are 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].



Following the agreements reached at the RAN1#113 meeting, this contribution addresses the remaining open issues, which are under the power control topic. 

[bookmark: _Ref115331598][bookmark: _Ref129681832]Discussion

Power control
Referring to [2], the agreement reached at the RAN1#113 meeting for the power control topic is as follows:
	Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support:
· Alt. 2-1 (modified): Reuse the configuration of pathloss RS in Rel-17;
· FFS: A CD SSB or non-CD SSB can be configured as pathloss RS
· If the UE determines that the pathloss RS cannot be accurately measured, pathloss may be calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.




A UE is configured with the pathloss reference signal at the SRS resource set level. This implies that all the SRS resources within the resource set share the same pathloss reference signal(s) as well as the pathloss estimation. In order to save battery energy, the LPHAP device can be configured with one pathloss reference signal although each positioning SRS resource is transmitted to different gNodeBs but the pathloss between the device and the different gNodeBs is almost the same assuming a typical grid topology as shown in Fig. 1. For the grid topology with a uniform cell size (i.e., a fixed ISD value), the p0 and alpha parameters can be commonly configured across cells within the positioning validity area. On the other hand, if the cell sizes are non-uniform, per-cell configuration of p0 and alpha might result in higher energy efficiency of LPHAP devices. As a starting point, p0 and alpha can be commonly configured across cells within the positioning validity area.        
[bookmark: _Hlk131680407]Proposal 1: For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support common configuration of p0 and alpha across cells within the positioning validity area. 

As for the pathloss RS, a non-CD SSB is preferred due to its configuration simplicity. This means, LPHAP UE needs to be configured once with one single pathloss RS. As such, no further pathloss RS configuration is needed as long as the devices remain in the positioning validity area. As the LPHAP UE only needs to perform pathloss measurements on a single pathloss RS with very low periodicity, significant energy savings can be achieved by the UE as compared with pathloss estimations made with CD SSB. Thus, CD SSB-based pathloss estimations are recommended for the fallback behaviour only.       

Proposal 2: For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support a non-CD SSB to be configured as pathloss RS.
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Fig. 1: LPHAP network topology


Conclusion
The contribution has discussed the open issues associated with SRS resource configuration in the positioning validity area. The following proposals have been made:
Proposal 1: For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support common configuration of p0 and alpha across cells within the positioning validity area. 
Proposal 2: For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support a non-CD SSB to be configured as pathloss RS.
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