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1. Introduction
RAN2 has been discussing the positioning operations in RRC_INACTIVE and RRC_IDLE and there are some open issues for SRSp validity area and RRC_IDLE measured results reporting.
In this contribution, we propose a study related to INACTIVE state positioning and discuss issues related to alignment between DRX and PRS, and also RRC_IDLE measured results reporting in RRC_CONNECTED.
2. Enhancements to RRC_INACTIVE state positioning
In RAN1#112, the following agreements were made [2] which are related to TA timer, determination of UL transmission timing, spatial relation and pathloss RS determination.
	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

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.
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.


According to the RAN1 agreement, area-specific TA timer can be supported. From RAN1’s perspective, a larger value for TA timer, covering an area which encompasses multiple cells, can be supported. Thus, the following proposal is made.
Proposal 1: Study potential values for area specific TA timer
For transmission timing, spatial information and pathloss determination for SRS for positioning (SRSp), RAN1 needs to make further progress on down selection of the options identified in RAN1#112.
Observation 1: RAN2 should wait for RAN1 to finalize details for configurations of UL timing of transmission of SRSp, spatial relationship for SRSp and pathloss determination of SRSp. 
3. Alignment between DRX and PRS transmission periodicity
In RAN2#120 Toulouse meeting, the following agreement was made;
Agreements:

Proposal2: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work. (14/15)


Two directions of solutions for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS


Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, is to be discussed


Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) is to be discussed

Currently 2 approaches (a) PRS alignment with fixed DRX and (b) DRX alignment with fixed PRS can be considered.
In theory, DRX cycle would be much longer than PRS periodicity (e.g. hundreds milliseconds order for DRX cycle while milliseconds order for PRS) unless RRC_INACTIVE/RRC_IDLE specific PRS periodicity is defined. Thus, if PRS is aligned with DRX cycle, it would compromise the positioning performance. On the other hand, if DRX cycle is aligned with fixed PRS, then either paging or positioning performance won’t be compromised and so it may make sense to select option b) DRX alignment with fixed PRS. However, that’s subject to the DL positioning requirement in RRC_IDLE/RRC_INACTIVE (i.e. how often UE needs to measure the PRS in RRC_IDLE/RRC_INACTIVE states). Thus, we propose;
Proposal 2: 
Down-select the alignment options a) and b) after knowing the PRS measurement requirements in RRC_INACTIVE/RRC_IDLE.
3. Enhancements to RRC_IDLE state positioning
 In RAN2#120-Toulouse meeting, the following agreement was made [1]:

Agreement:

Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)


Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED


Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.


Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.

RAN2 has confirmed the introduction of the DL positioning in RRC_IDLE. However, it’s not clear when UE should trigger a state transition to report the measured results made during RRC_IDLE.
Proposal 3: 
Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE
Conclusion
In this contribution, the following conclusions are made:
Proposal 1: Study potential values for area specific TA timer

Observation 1: RAN2 should wait for RAN1 to finalize details for configurations of UL timing of transmission of SRSp, spatial relationship for SRSp and pathloss determination of SRSp. 
Proposal 2: 
Down-select the alignment options a) and b) after knowing the PRS measurement requirements in RRC_INACTIVE/RRC_IDLE.
Proposal 3: 
Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE
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