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Introduction
[bookmark: _Hlk525462591]In Rel-16 native NR positioning support was standardized and in Rel-17 enhancements were made. At RAN#98, a new work item “Expanded and improved NR positioning” was approved and updated at RAN#99 [1]. This contribution discussed our views on the remaining issues related to LPHAP. The objective in the WID is:
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].
Discussion
Area-specific SRS for Positioning
 RAN4 sent a reply LS (R4-2317379) to RAN1. Based on this LS, the UE follows the legacy behavior of the autonomous TA adjustment. In addition, RAN1 agreed to reuse the legacy power control feature and spatial relation information. To make the area-specific SRS feature meaningful, the configuration/re-configuration signalling should be avoided. Given that the reuse of the existing feature is a stable way, we should consider extension of the validity time of the TA. The current timer value is { ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}. It includes the infinity value, but the network may not allow an infinite valid time in practice, as it is risky to allow RRC_INACTIVE UEs to use the TA infinitely. 
Proposal 1: Introduce extended timer value(s) of time alignment timer for the area-specific SRS configuration such as 1 min, and 5 min.
eDRX-related issue
The UE may be in the sleep mode for a long time (e.g., more than XX seconds). One of the critical issues for UL-based positioning is synchronization between the UE and the gNB. The UE may need tight synch before transmitting the UL SRS right after waking from the sleep mode. The UE is not required to perform RRM measurement to adjust time synchronization outside of paging time windows or on-duration of DRX. However, the UE may still need to perform DL positioning measurements or transmit positioning SRS. In this case, the time synchronization might affect the timing measurement accuracy.

In case the eDRX cycle is too long, the may also needs an SRS transmission for the positioning. Based on the additional RRM measurement, the UE can recover the time synchronization. Also, the UE may be able to obtain the necessary measurement for the SRS transmission such as RSRP measurements for the path-loss estimation and RSRP measurements to determine a spatial relation information. Given that the eDRX cycle could be too long than the required positioning interval of the LPHAP, supporting SRS transmission outside the paging window is necessary.

Proposals 2: UE is configured to perform additional RRM measurement outside of the DRX on-duration and/or outside of paging time window before performing DL PRS measurement or transmitting positioning SRS under certain conditions.
· FFS: details on conditions triggering the additional RRM measurement

Update of the SRS configuration
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634][bookmark: Proposal98262][bookmark: Proposal38119]For area-based SRS configuration mechanism, UE roams in multiple cells transmitting one dedicated SRS, the SRS transmission of the target UE may interfere with the normal UL transmission of the neighbour cells. Therefore, in order to reduce the interference, all the cells in the validity area need to reserve the SRS resource because the cells don’t know where UE moves. This would cause large resource overhead, especially when there are many UEs performing UL positioning in the inactive state. To avoid unnecessary resource reservation at each gNB within the validation area, one potential solution is to consider allowing subset of cells (e.g., only cells near to UE) in the validity area to reserve the SRS resource based on the UE coarse location information. 
Proposal 3: Support allowing a subset of cells (i.e., close to UE) in the validation area to reserve the same resource for area-based SRS. 
Another issue that we should consider is the area-based SRS resource release. In legacy positioning for RRC_INACTIVE UE [38.321], the SRS configuration is considered as invalid if TA is not valid. In RAN2#122 meeting, a positioning area-specific TA timer has been agreed for a UE in RRC_INACTIVE to control the validity area specific SRS configuration. When the area-specific TA timer expires, the UE stops the SRS transmission. However, there is no agreement on whether to release the area-specific SRS resource when the area-specific TA timer expires. In our view, since the UE in RRC_INACTIVE stops the SRS transmission when the validity area specific TA timer expires, it is reasonable to release the SRS resource as in legacy positioning. Correspondingly, the last serving gNB will also release the area-specific SRS resource when the TA timer expires.
Proposal 4: UE should release the area-specific SRS configuration when the area-specific TA timer expires.
When the area-specific TA timer expires, both the UE and last serving cell would release the SRS resource since they both know when the TA timer expires. However, the other cells in the validity area would not know when the area-specific TA timer expires, and then these cells would keep the SRS configuration, which will result to the resource waste. Thus, we consider it would be beneficial if the last serving gNB can provide indication to trigger other cells in the validity area to release the area-based SRS resource when the TA timer expires.
Proposal 5: RAN1 should consider trigger other cells in the validation area to release the area-based SRS resource when the area-specific TA timer expires.
In addition, in order to avoid the multiple reconfigurations of the area-specific SRS, we need to consider how to keep reusing the already configured SRS. Even after expiration of the TA timer such as 5 min., it is possible that the UE can satisfy TA validity criterion based on measurements. In such cases, rather than receiving reconfiguration of SRS, an extension or restart of the current timer would be efficient.
Proposal 6: Support UE request of an extension or a restart of the TA timer to avoid reconfiguration of area-specific SRS configuration. 
Conclusions
Based on the discussion in Section 2, we made the following proposals.

Proposal 1: Introduce extended timer value(s) of time alignment timer for the area-specific SRS configuration such as 1 min, and 5 min.

Proposals 2: UE is configured to perform additional RRM measurement outside of the DRX on-duration and/or outside of paging time window before performing DL PRS measurement or transmitting positioning SRS under certain conditions.
· FFS: details on conditions triggering the additional RRM measurement

Proposal 3: Support allowing a subset of cells (i.e., close to UE) in the validation area to reserve the same resource for area-based SRS. 
Proposal 4: UE should release the area-specific SRS configuration when the area-specific TA timer expires.
Proposal 5: RAN1 should consider trigger other cells in the validation area to release the area-based SRS resource when the area-specific TA timer expires.
Proposal 6: Support UE request of an extension or a restart of the TA timer to avoid reconfiguration of area-specific SRS configuration.  
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