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Introduction
In RAN#98-e, the WID “New WID on Expanded and Improved NR Positioning” [1] was approved. 
One of objectives for the core part in RAN4 is to specify requirements for positioning measurements in case of LPHAP use-case 6 as self-contained below: 
	
· 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].




[bookmark: OLE_LINK1][bookmark: OLE_LINK2]And in last RAN4 meeting the high-level general aspects of this WI was agreed in [R4 WF].  In this contribution we will provide further considerations on RRM requirements for Rel18 positioning  in LPHAP case 6  based on latest RAN1’s agreements [2].
Discussion
This objective is mainly to extend the eDRX cycle beyond 10.24s in RRC_INACTIVE to reduce more power consumption. Thus from RRM perspective, the existing requirements for positioning in RRC_INACTIVE in Rel17 need to be revisited to allow the longer eDRX. From the specification works, the existing DL PRS measurement reporting requirements defined in Rel17 38.133 5.6 can be taken as the baseline.
Using scenario considerations
Since the longer eDRX will introduce the too long measurement latency for positioning, the possible way to improve the latency can be also studied. 
Observation 1:  If much longer eDRX introduced whether the latency reduction mechanism shall be optimized could be studied in RAN4, e.g. 
· ONLY Reduced number of samples needed for measurement in a higher SINR side condition

Proposal 1: ONLY reduced number of samples needed for LPHAP case 6 positioning measurement in a higher SINR side condition.

RRM impacts
In this subsection, more initial insights on the impacts on RAN4 RRM are provided from the following aspects. 
· SRS configuration validity
In Rel-17 positioning, SRS for positioning transmissions in RRC_INACTIVE state was specified. The UE keeps using the SRS configuration obtained via RRCRelease unless validity criteria fails (e.g., upon cell re-selection, TA invalidation, etc.). In the last RAN1 meeting, the following agreements on SRS validity were achieved.
	Agreement
For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support the following:
· An SRS positioning validity area consists of cells configured in the same band and the same carrier, and the following parameters with respect to BWP information of SRS for positioning configuration are commonly applied across cells within the validity area:
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix

Agreement
· For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly configured across cells within the validity area:
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping-r16
· resourceType
· FFS: whether sequenceId is configured commonly across cells or per cell




Observation 2:  In Rel18 for LPHAP case 6 positioning, the requirements applicability conditions defined in current TS38.133 5.6.4.2 [3] could be updated because SRS configuration may not from serving cells.
	5.6.4.2	Requirements Applicability
The requirements in clause 5.6.4 apply for periodic and triggered UE Rx-Tx time difference measurements, provided:
-	UE Rx-Tx time difference measurement related side conditions given in clause 10.1.25 are met for a corresponding band.
-	SRS is configured on the PCell. 




Proposal 2: The requirements applicability for Rel17 positioning in RRC_INACTIVE shall be updated depending on valid SRS for positioning in multiple cells
· UL timing
Moreover, for the determination of timing advance to transmit the SRS by UEs in RRC_INACTIVE state within the validity area, the following options are agreed in RAN1
	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

Agreement
· For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area:
· For the UL timing advance, further study the following options, including the DL reference timing for each option:
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 
· FFS: how the UE adjusts the TA, e.g. up to UE implementation, or based on the TA from the last serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· FFS: whether there is RAN1 specification impact
· Option 3: UE maintains multiple TA values, e.g. UE obtains TA using RACH



 
The UL timing change can impact the exact SRS transmission timing. For an example, in Rel16, the impacts on UE Rx-Tx time difference measurements when TA change due to TA command updates was counted (issue4-2-1 in [99e][214]).  
Observation 3: When RAN4 defining UE Rx-Tx time difference, some conditions of UL timing change can be taken count into UE Rx-Tx time difference measurements.
Therefore, we suggest that:
Proposal 3: RAN4 can FFS UE Rx-Tx time difference measurement requirements in LPHAP case 6 depending on RAN1’s agreements on UL timing advance. 

· Spatial relation
In Rel-16 positioning for UEs in RRC_CONNECTED state, the following UE behaviour is specified if spatial relation information is not provided[TS38.133]:
	· If the UE is not configured with the higher layer parameter spatialRelationInfoPos 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.


In Rel-17 positioning for UEs in RRC_INACTIVE state, the validity criteria of spatial relation for SRS transmission and UE behaviour was specified as follows []:
	If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning



And in last RAN1 meeting, it was agreed that:
	Agreement
· For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options: 
· Option 1: Spatial relation information is absent in the configuration
· FFS: different approaches for down selection at least include the following:
· 1a: UE transmits SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter
· FFS criterion on UE determination of the fixed spatial domain transmission filter (e.g., up to UE implementation, based on a selected SSB of the camping cell, based on the configured path-loss RS such as SSB, etc.)
· Option 2: Spatial relation information is provided in the configuration
· FFS details on the configuration and corresponding UE behavior, including whether the information is configured for all or subset of cells
· FFS signaling to configure the spatial relation information, e.g., via SRS activation message.
· Note: UE power consumption needs to be taken into account
FFS validity criteria of spatial relation for the configured RS and UE behavior if it determines that the validity criteria of spatial relation for the configured RS is not met, if any, to avoid frequent RRC connection for SRS (re)configuration.



Proposal 4: The applicability for UE Rx-Rx requirements can be FFS upon RAN1’s agreements on SRS spatial relation.
Conclusion
This contribution makes an initial catch of the RRM impacts on Rel18 WI of “Expanded and Improved NR Positioning” in a generally high-level way. Further adjustments are subject to other WG discussions.
Observation 1:  If much longer eDRX introduced whether the latency reduction mechanism shall be optimized could be studied in RAN4, e.g. 
· ONLY Reduced number of samples needed for measurement in a higher SINR side condition

Proposal 1: ONLY reduced number of samples needed for LPHAP case 6 positioning measurement in a higher SINR side condition.
Observation 2:  In Rel18 for LPHAP case 6 positioning, the requirements applicability conditions defined in current TS38.133 5.6.4.2 [3] could be updated because SRS configuration may not from serving cells.
Proposal 2: The requirements applicability for Rel17 positioning in RRC_INACTIVE shall be updated depending on valid SRS for positioning in multiple cells.
Observation 3: When RAN4 defining UE Rx-Tx time difference, some conditions of UL timing change can be taken count into UE Rx-Tx time difference measurements.
Proposal 3: RAN4 can FFS UE Rx-Tx time difference measurement requirements in LPHAP case 6 depending on RAN1’s agreements on UL timing advance. 
Proposal 4: The applicability for UE Rx-Rx requirements can be FFS upon RAN1’s agreements on SRS spatial relation.
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