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Introduction
The WID on LPHAP is approved in [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 paper, we share our views on the remaining issues of LPHAP.

SRS for positioning configurations in multiple cells

Timing alignment and UL Interference
In RAN1#113, the following agreement on UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area had been achieved [2].
	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).


The remaining issue regarding uplink timing is how the UE determines the reference RS for RSRP change threshold. In last meeting, the follow Options had been discussed.
· Option 1: The downlink pathloss reference is derived from SSBs of the last serving cell.
· Option 2: The downlink pathloss reference is derived from SSBs of the cell that UE determines the latest valid TA.
· Option 3: The downlink pathloss reference is derived from the current camping cell.
· Option 4: The downlink pathloss reference is a cell-agnostic DL RS in the validity area.
In TS 38.321, the TA validation for SRS transmission in RRC_INACTIVE state in R17 has been specified as following.
	[bookmark: _Toc109217654]5.26.2	TA validation for SRS transmission in RRC_INACTIVE
[bookmark: _Hlk95993306]RRC configures the following parameters for validation for SRS transmission in RRC_INACTIVE:
-	inactivePosSRS-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.
The MAC entity shall:
1>	if the UE receives configuration for SRS transmission in RRC_INACTIVE:
2>	store the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
1>	else if Timing Advance Command MAC CE is received for inactivePosSRS-TimeAlignmentTimer as in clause 5.2:
2>	update the stored downlink pathloss reference with the current RSRP value of the downlink pathloss reference.
The MAC entity shall consider the TA to be valid when the following condition is fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured.


In TS 38.331, derivation of pathloss reference for TA validation of SRS for Positioning transmission and CG-SDT in RRC_INACTIVE has been specified as following.
	5.7.17	Derivation of pathloss reference for TA validation of SRS for Positioning transmission and CG-SDT in RRC_INACTIVE
Upon request from lower layer for pathloss reference derivation for TA validation for SRS for Positioning transmission or CG-SDT in RRC_INACTIVE, the UE shall:
1>	acquire SIB2, if stored version is invalid:
2>	verify the configuration of nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation is available.
3>	if absThreshSS-BlocksConsolidation is not configured or if absThreshSS-BlocksConsolidation is configured and the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
4>	derive the downlink pathloss reference RSRP for TA validation as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [24].
3>	else:
4>	derive the downlink pathloss reference RSRP for TA validation as the linear average of the power values of up to nrofSS-BlocksToAverage of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation, where each beam measurement quantity is described in TS 38.215 [24].


In our views, the procedure for UE to judge the TA validation along with the derivation of downlink pathloss reference specified in Rel-17 should be reused as much as possible. Considering that we have agreed that UE maintains the TA from the last serving cell, the downlink pathloss reference should be derived from SSBs of the last serving cell.
Proposal 1: The downlink pathloss reference is derived from SSBs of the last serving cell.

Power control
In RAN1#113, the following Working assumption on the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state had been achieved [2].
	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.


There two remaining issues regarding the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state.
· Issue#1: Whether a CD SSB or non-CD SSB can be configured as pathloss RS.
· Issue#2: Whether p0 and alpha can be commonly configured across cells in the validity area.
For Issue#1, we think that both CD SSB and non-CD SSB can be configured as pathloss RS. For non-CD SSB, a cell-agnostic DL RS can be configured as the pathloss RS by NW implementation.
Proposal 2: Both CD SSB and non-CD SSB can be configured as pathloss RS.
For Issue#2, in existing specifications, p0 and alpha is per resource set configured. Considering that the configuration parameters of SRS are valid throughout within the SRS positioning validity area. From this perspective, to configure p0 and alpha as common parameters across cells within the SRS positioning validity area is the most straightforward solution.
	7.3.1 UE behaviour
If a UE transmits SRS based on a configuration by SRS-ResourceSet on active UL BWP  of carrier  of serving cell  using SRS power control adjustment state with index , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where,
-	 is the UE configured maximum output power defined in [8, TS 38.101-1], [8-2, TS 38.101-2] and [TS 38.101-3] for carrier  of serving cell  in SRS transmission occasion 
-	 is provided by p0 for active UL BWP  of carrier  of serving cell  and SRS resource set  provided by SRS-ResourceSet and SRS-ResourceSetId
-	 is a SRS bandwidth expressed in number of resource blocks for SRS transmission occasion  on active UL BWP  of carrier  of serving cell  and  is a SCS configuration defined in [4, TS 38.211] 
-	 is provided by alpha for active UL BWP  of carrier  of serving cell  and SRS resource set 
……


Proposal 3: p0 and alpha can be commonly configured across cells in the validity area.

Conclusion
In this contribution, we provided initial views on LPHAP (Low Power High Accuracy Positioning). In summary, we have following observations and proposals:
Proposal 1: The downlink pathloss reference is derived from SSBs of the last serving cell.
Proposal 2: Both CD SSB and non-CD SSB can be configured as pathloss RS.
Proposal 3: p0 and alpha can be commonly configured across cells in the validity area.
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