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[bookmark: _Ref513464071]Introduction
In RAN1-110be, the following agreement was made [1].
	Agreement
· For UL and DL+UL positioning for UEs in RRC_INACTIVE, study the potential benefits and performance gains of enhancements on SRS for positioning in order to avoid frequent SRS (re)configuration, including at least the following:
· The (pre-)configuration of SRS for positioning. FFS details, e.g., signaling and procedure, whether/how it is applicable to an area across multiple cells, consideration of UL overhead/capacity implied by (pre-)configuration and multiple cells, etc;
· SRS for positioning activation/request procedure(s), e.g., network activation of SRS via paging, UE request to obtain/update SRS via RACH-based procedure;
· FFS: Events of invalidity of SRS configuration to trigger the UE request procedure.
· FFS whether it is applicable to UEs in RRC_IDLE state.


In this contribution, we discuss potential solutions for positioning during RRC_IDLE state.
Enhancements of SRS for positioning for RRC_INACTIVE mode positioning

For LPHAP scenarios, the UE may be mobile over a wide coverage area consisting of multiple cells (e.g. in factory area). For the UE to request and receive new SRSp configuration from the network each time when the UE moves to a new cell or when the TA timer expires results in high signalling and high power consumption. For LPHAP UE, power consumption reduction is essential especially when the UE is expected to operate in low power sate for prolonged duration (e.g. 3 months). ​
In this regard, it can be beneficial for the UE to be provided with SRSp configuration that can be valid over a positioning area consisting of multiple cells. The UE can continue to use the SRSp configuration so long as it remains within the coverage of any of the cells in the positioning area that is associated with the cell that provided the UE the SRSp configuration. When the UE enters a new cell that is outside of the serving cell, the UE can send a RRCResume request message to the new cell with a cause indication to update the SRSp configuration, so that the UE can be provided with a new SRS configuration without transitioning to CONNECTED state. 
Proposal 1: Support providing UE with SRSp configuration that is valid over a positioning area consisting of multiple cells
To minimize potential wastage of resources when providing SRSp configuration that can be valid over multiple cells, the network can configure the SRSp with low resource density, and low periodicity for the UE for conservation of power at the UE. Since LPHAP UEs are expected to transmit SRSp less frequently and only when detecting a triggering event to save power, configuring SRSp with such parameters can be adequate to save resources and to meet LPHAP requirements.     
[bookmark: _Hlk115382756]Proposal 2: Support UE sending a request for updating the SRSp configuration when the UE enters a new cell in a new positioning area.
Discussions on IDLE mode positioning
Acquisition of location information of the UE during the IDLE mode is beneficial in several scenarios. For example, the location of a UE could reduce paging load/the probability of paging escalation especially for highly mobile UEs. Alternatively, if the network is aware of large number of IDLE UEs within the cell, or alternatively no/few UEs camped within a cell, the network can optimize RACH capacity. 
NR positioning methods such as DL, UL and/or DL&UL positioning can be considered for IDLE mode positioning. Since DL-TDOA requires coordination among TRPs, one-to-one positioning or one-to-many positioning methods such as RTT or UL-AoA methods may be desirable for IDLE mode positioning. Quality of synchronization may not be sufficient enough during IDLE mode. Thus one-on-one based positioning or uplink based positioning may be more desirable during the initial access. During the study, achievable accuracy during IDLE mode can be discussed. The target for the accuracy can be less than 2km, given the agreement in RAN2 [3]. Thus the following proposal is made.
Proposal 3: Study achievable accuracy of IDLE mode positioning
In RAN2#119be, the following agreement was made with respect to IDLE mode positioning [3].
Agreement:
Further discuss the two candidate solutions on how to report measurements taken in RRC_IDLE as below:
Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
-	Whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than legacy mechanism, i.e. RRC_INACTIVE positioning.
-	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Alt2: measurement is performed in IDLE and report is carried with initial access messages, including the concern:
-	Is there AS context/security issue on sending the measurements to LMF?
One approach is to send the measurement reports in initial access message (e.g. Msg 3), as applied in Early Data Transmission (EDT) procedure [4]. This approach would obviously offer power saving gain by avoiding the state transition into CONNECTED mode. Details related to the content of the measurement report or security of transmission can be discussed.
 Proposal 4: Study how a measurement report can be sent to the network from the UE during IDLE mode positioning
Conclusion.
In this contribution, the following proposals are made.
Proposal 1: Support providing UE with SRSp configuration that is valid over a positioning area consisting of multiple cells
Proposal 2: Support UE sending a request for updating the SRSp configuration when the UE enters a new cell in a new positioning area.
Proposal 3: Study achievable accuracy of IDLE mode positioning
Proposal 4: Study how a measurement report can be sent to the network from the UE during IDLE mode positioning
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