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Introduction
[bookmark: _Hlk46825232]The WID for the for Rel-18 ‎[1] includes the following objective for low power high accuracy positioning (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].



The following agreements have been made in RAN1 #112b-e meeting:
	Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, sequenceID in SRS for positioning configuration is commonly configured across cells within the validity area.
Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.

Working assumption
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support that spatial relation information can be absent or present in the configuration.
 Agreement
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state:
· When the spatial relation information is absent in the configuration, the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources;
· When the spatial relation information is provided in the configuration, it is applicable across the cells within the SRS positioning validity area. Further study the configuration details.
· FFS: spatial relation information validity criteria, and whether/how to determine UE fallback behavior if validity criteria for spatial relation of the configured RS is not met.

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 absent in the configuration, the UE determines the pathloss RS using a RS resource obtained from the SS/PBCH block of the camping cell that the UE uses to obtain MIB as the pathloss RS.
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 one or multiple of the following alternatives on how to configure pathloss RS (down-selection to be made in RAN1#113 meeting):
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits SRS resources in a SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Reuse the configuration of pathloss RS in Rel-17. The UE only transmits SRS resources in a SRS resource set associated with pathloss RS that can be accurately measured.
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-6: Reuse the configuration of pathloss RS in Rel-17;
· A cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnostic DL RS itself.
· Note: UE power consumption should be considered




In this contribution, we are discussing the RAN1 issues related to this work item objective. These issues are focused on SRS configuration enhancement in the RRC_INACTIVE state.
[bookmark: _Ref178064866]Discussion 
Enhancements to UL positioning measurement
RS for RSRP change threshold
During RAN1#112b, the following was agreed:
there is an unresolved FFS in RAN1#112:
	Agreement
From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state. Details can be up to RAN2.
· For TA validation, use of area-specific RSRP change threshold is feasible
· FFS: which RS is the reference RS for the RSRP change threshold




In RAN1#113, several contribution proposed solution resolving the FFS:
	FL summary R1-2306016
Aspect 2: Reference RS for RSRP change threshold
From reviewing the submitted contributions in this meeting, the following is proposed by companies:
· Option 2-1: The downlink pathloss reference is derived from SSBs of the last serving cell
· Proposed by 2 companies: Intel, Apple
· Option 2-2: The downlink pathloss reference is derived from SSBs of the cell that UE determines the latest valid TA.
· Proposed by 3 companies: vivo, CMCC, Qualcomm
· Option 2-3: The downlink pathloss reference is derived from the current camping cell
· Proposed by 1 company: LGE
· Option 2-4: The downlink pathloss reference is a cell-agnostic DL RS in the validity area
· Proposed by 1 company: HW/Hisilicon
FL comments: Aspect 2 may be related to the outcome of Aspect 1. Let’s first resolve Aspect 1 and I’ll draft the proposal on Aspect 2 later.




RAN1 also agreed to use the DL timing from the current camping cell as a reference timing, and  maintains  the TA according the last serving cell. The UE can also adjust the UL timing (and thus its TA) according to changes in DL reference timing. 
The network must be confident that  UL timing adjustment done by the UE are not excessive.  Such large changes can be detected when the RSRP changes fast between measurements.  thus, we think that option 2-3, where the RS used for pathloss reference is belongs to the camping cell, provides a reliable safeguard against excessive TA adjustments. 
[bookmark: _Toc142587393]For the reference RS for RSRP change threshold, select Option 2-3: The downlink pathloss reference is derived from the current camping cell
Power control  
Type of SSB (remaining issues #2)
The following was agreed in RAN1#113:
	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.




 
The choice of CD or non-CD SSB should be  up to the network  implementation, as the transmit power and coverage of SSB is up to the deployment. If the network thinks the most reliable SSB to be used is a NCD SSB, it should have the freedom to do so. Thus we support that any SSB may be candidate as a pathloss RS.  
[bookmark: _Toc142587394](for conclusion) Regarding which of CD or NCD SSB can be configured as pathloss RS, the FFS is removed and the issue is left to network implementation. 
Path loss parameter configuration (remaining issues #3)
During RAN1#113, the use of alpha and p0 parameters for the SRS in RRC inactive was discussed. In the current specification, the paramters are set during the SRS configuration done when the UE is released to RRC inactive, and therefore based on the last serving cell.  It was proposed to enable setting these parameters for each cell in the validity area. However, this would make the maximum power output difficult to control for the network, since the network will not know exactly when the SRS will be transmitting in each cell. In practice, the network will simply setup p0 and alpha so  with the validity area in mind, and secure that the maximum power does not become a concern for interference. Therefore, we support that p0 and alpha are common parameter across cells. We do not see a spec impact in that decision. 
[bookmark: _Toc142587395](for conclusion) for UEs in RRC inactive state and in the validity area, p0 and alpha as common parameters across cells 
Enhancements to DL positioning measurements 
TS 38.215 defines applicability of DL positioning measurements such as DL-RSTD, UE Rx-Tx, DL PRS-RSRP, and DL PRS-RSRPP to RRC_CONNECTED and RRC_INACTIVE states. In order to ensure less impact on performance life of battery in UEs due to positioning measurements, UE shall be configured to perform positioning requirements when it is in RRC_IDLE state. In this regard, applicability of DL positioning measurement shall be extended to RRC_IDLE state. We note that this is already agreed for bandwidth aggregation in RAN1, and for LPHAP in RAN4[3]:

	Agreements:
· Existing PRS measurement requirements in RRC_INACTIVE state defined in 38.133 Rel-17 can be reused as starting point for defining the corresponding PRS measurement requirements in RRC_IDLE state. Other options are not precluded.




[bookmark: _Toc142587396]Applicability of DL positioning measurements shall be extended to RRC_IDLE state.

Conclusion 
 
Based on the discussion in the previous sections we propose the following:
Proposal 1	For the reference RS for RSRP change threshold, select Option 2-3: The downlink pathloss reference is derived from the current camping cell
Proposal 2	(for conclusion) Regarding which of CD or NCD SSB can be configured as pathloss RS, the FFS is removed and the issue is left to network implementation.
Proposal 3	(for conclusion) for UEs in RRC inactive state and in the validity area, p0 and alpha as common parameters across cells
Proposal 4	Applicability of DL positioning measurements shall be extended to RRC_IDLE state.
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