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1 Introduction
In RAN1#113 [1], the following agreements regarding the low power high accuracy positioning were made: 

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.

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 provided in the configuration, support:
· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, the UE suspends the transmission of the SRS for positioning resource.

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).

This contribution discusses the remaining issues for low power high accuracy positioning, from RAN1 perspective.
2 SRS Configuration in Multiple Cells 
1 
2 
Reference RS for RSRP Change Threshold 
In RAN1#112, the following agreement was made, regarding the feasibility to configure SRS positioning validity area-specific TA timer, with one FFS (highlighted) regarding the reference RS for the RSRP change threshold. 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

The following options for the type of RS and the cell that the RS is associated were considered: Which cell is the reference RS from? 
· Option 1-1: The pathloss reference for the RSRP change threshold is updated to DL RS from the new camping cell when cell reselection occurs;
· Option 1-2: The pathloss reference for the RSRP change threshold is from the last serving cell;
· Option 1-3: The pathloss reference for the RSRP change threshold is from the cell the UE determines the latest valid TA;
· Option 1-4: The pathloss reference for the RSRP change threshold is a cell-agonistic DL RS;
Which RS can be the reference RS?
· Option 2-1: SSB
· Option 2-2: CSI-RS or CSI-RS for tracking
· Option 2-3: DL PRS

In our understanding, the pathloss reference for RSRP change threshold shall be a robust one such that the RSRP calculated based on the pathloss reference can be accurate even when the UE moves to a new cell. In this sense, Option 1-2 (i.e., RS from the last serving cell) is the best candidate. 
Moreover, regarding the type of signal as the pathloss reference, SSB shall be served as the baseline, and CSI-RS (e.g., TRS) and DL PRS can also be configured as the pathloss reference if applicable, e.g., for better measurement result on a wider bandwidth than the SSB bandwidth. 
Proposal 1: For the pathloss reference for RSRP change threshold:
· The pathloss reference for the RSRP change threshold is from the last serving cell;
· The pathloss reference can be configured as one from SSB, TRS, or DL PRS, and if the configuration is not provided, the pathloss reference is SSB by default.
Power Control for SRS in Multiple Cells
In RAN1#112, the following agreement was made, regarding the power control for SRS in multiple cells, with one FFS (highlighted) regarding whether p0 and alpha can be commonly configured across cells within the validity area. Agreement
For the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· FFS criterion on UE determination of pathloss RS (e.g., up to UE implementation, UE selects an SSB as the pathloss RS based on DL measurements from multiple SSBs of cells within the validity area, etc.).
· Option 2: Pathloss RS is provided in the configuration
· FFS details on configuration (e.g., pathloss RS is configured as a cell-agnostic DL RS, pathloss RS is configured as a fixed SSB within the validity area, etc.), including whether the information is configured for all or a subset of cells within the validity area
· FFS signaling to configure the pathloss RS, e.g., via SRS activation message.
· Note: UE Power consumption needs to be taken into account 
· FFS: Whether p0 and alpha can be commonly configured across cells within the validity area.
· FFS validity criteria of pathloss RS and UE behavior if it determines that the validity criteria of pathloss RS is not met., if any, to avoid frequent RRC connection for SRS (re)configuration.

In our understanding, as a baseline, the p0 and alpha can be commonly used across multiple cells in the validity area, and a UE can reuse the commonly configured value of p0 and alpha if the SS-RSRP difference between the last serving cell and new camping cell is within a threshold. Otherwise, the UE can request an updated value of p0 and/or alpha, e.g., by SDT or RACH procedure. 
Proposal 2: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, p0 and alpha are commonly configured when the SSB RSRP difference between serving cell and the camping cell is within the RSRP change threshold in the validity area.

Another remaining issue is regarding the type of SSB as the pathloss RS for power control, as in the following agreement. 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.

As in legacy, cell defining SSB shall be considered as the baseline for the pathloss RS, and the benefit from using non-cell defining SSB is not clear at this moment. In this sense, we have the following proposal. 
Proposal 3: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, CD SSB can be configured as the pathloss RS.
· If multiple pathloss RS can be configured and if the field of pathloss RS is not configured, the UE uses the CD SSB as the reference signal.
3 PRS Based Positioning Measurement in RRC_IDLE 
In current specifications, a UE in RRC_IDLE can be provided with PRS configurations by system information, e.g., using SIBpos, which implies the PRS based positioning measurement is feasible at least from the configuration perspective. However, the PRS based measurement metrics are not defined yet for RRC_IDLE, but only applicable to RRC_INACTIVE and RRC_CONNECTED. Hence, in order to support PRS based measurement in RRC_IDLE, the corresponding metrics need be generalized and applied to RRC_IDLE as well. 
Proposal 4: Support PRS related measurement metrics for RRC_IDLE, e.g., DL PRS-RSRP, DL PRS-RSRPP.
4 Conclusion 
The proposals from this contribution are summarized as follow: 
Proposal 1: For the pathloss reference for RSRP change threshold:
· The pathloss reference for the RSRP change threshold is from the last serving cell;
· The pathloss reference can be configured as one from SSB, TRS, or DL PRS, and if the configuration is not provided, the pathloss reference is SSB by default.
Proposal 2: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, p0 and alpha are commonly configured when the SSB RSRP difference between serving cell and the camping cell is within the RSRP change threshold in the validity area.
Proposal 3: For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, CD SSB can be configured as the pathloss RS.
· If multiple pathloss RS can be configured and if the field of pathloss RS is not configured, the UE uses the CD SSB as the reference signal.
Proposal 4: Support PRS related measurement metrics for RRC_IDLE, e.g., DL PRS-RSRP, DL PRS-RSRPP.
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