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1 Introduction
The Rel-17 New WID on NR Positioning Enhancements has the following objectives on positioning in INACTIVE [1]: 
	· Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 

· Support of UE positioning measurements for UEs in RRC_INACTIVE state

· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state

Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:

· UL and DL+UL NR positioning methods

· Support of gNB positioning measurements for UEs in RRC_INACTIVE state


In this contribution, we discuss the enhancements for supporting DL-based and UL-based positioning when the UE is mobile and operates in INACTIVE state.
2 Discussion
2.1 Mobility during INACTIVE
IIoT devices may be mobile when continuing to operate in INACTIVE. Such use cases can occur when the devices are moved due to accidents or natural disasters. For enabling INACTIVE operation during mobility, a UE can be configured with RAN notification area (RNA), consisting of a list of cells where the UE can receive paging messages during DRX on-durations. 
In Rel-16, the UE can be configured with positioning RS configurations for supporting positioning procedures independent of the RNA and DRX configurations. In this case, it is possible for the UE during mobility to use PRS configuration parameters (e.g. cell IDs associated with PRS configurations) that may not be aligned with the cells/gNBs associated with RNA. Consequently, a misalignment can occur in the on-duration of the DRX cycle for receiving the DL-PRS during INACTIVE. This can result in possible inefficiency in resource usage, interference, and inaccuracy in positioning measurements. 
Observation 1: 
Configuring positioning RS in UE independently of the RNA and DRX configurations can possibly result in inefficiency in resource usage, interference, and inaccuracy in positioning measurements when in INACTIVE
By aligning the PRS configuration parameters with the DRX configurations, the UE can receive PRS in similar time slots when receiving paging messages or when transmitting initial access messages during mobility. Since the PRS configurations are received by UE in LPP messages transparently to gNB, the UE can indicate to gNB (via RRC) performing alignment between the PRS and DRX configurations. 

Proposal 1: 
Support alignment between the DL-PRS reception/measurements and DRX configuration

Proposal 2: 
Existing LPP and RRC procedures can be enhanced for configuring and aligning in UE the DL-PRS and DRX configurations
In addition, the UE can be configured to send/receive measurement reports/location estimates (i.e. for UE-assisted and UE based positioning) which is correlated with the RNA update messages sent to the network. For example, the network can configure an RNA consisting of one or more cells in which the location of UE is known while in INACTIVE. In this case, the UE can send the measurement reports/location estimates to indicate to network the change in the UE location when sending the RNA update messages.   
Proposal 3: 
Support sending of measurement reports/location estimates which are aligned with the transmission of RNA updates
For supporting periodic reporting of measurements/location estimates during mobility, the UE in INACTIVE state can be preconfigured with CG resources that can be used across different cells. In this case, when the UE sends the measurement reports to a cell/gNB using preconfigured CG the associated context can be transferred from the anchor cell/gNB. 
While in INACTIVE, it is also possible that the timing alignment with respect to different cells to change when the UE is mobile. In this case, the UE can be configured with CG with periodicities which are aligned with appropriate offset with respect to the PRS transmitted from different cells. The CG configured in UE can also be associated with a timing alignment timer, so that the UE uses the CG so long as the timer is valid and is running.   
Proposal 4: 
Support configuring of CG that is valid across different cells for sending periodic measurement report/location estimates when in INACTIVE 
In the case when the UE moves to a new cell which may be outside of the validity area or RNA, the UE can send in the RRCResumeRequest message (e.g. in Msg A or Msg 3) the cause value indicating the expiry the previous assistance data and request for new assistance data containing new PRS/SRSp configuration. 

For example, the UE can include an identifier associated with the previous assistance data (e.g. PRS/SRSp configuration IDs) along with the UE identifier (e.g. I-RNTI). In this case, when fetching the UE context from the source/anchor cell, the new cell can determine whether the UE is to be allocated/activated with a new assistance data or continue using the previous assistance data based on the identifiers sent by UE.

Proposal 5: 
Support mechanism for ensuring usage of assistance data that is valid across different cells for making DL-PRS measurements or transmitting SRSp when in INACTIVE 

For UL based positioning, the RAN can send a paging message to the UE to update the SRSp configuration while in INACTIVE based on the SRS for positioning (SRSp) transmitted by the UE during mobility to a cell outside of the configured RNA.

Another issue to be addressed for UL-based positioning during mobility when in INACTIVE is ensuring that the UE is synchronized with the gNBs/TRPs that receive the SRSp sent by the UE. In this case, a mechanism for supporting timing alignment maintenance can be considered. For example, the UE can send the SRSp while remaining in INACTIVE when a timer associated with the timing alignment and SRSp resource is valid and running.  

Proposal 6:  
Support mechanism for ensuring timing alignment maintenance when transmitting SRSp in INACTIVE

Conclusion
In this contribution, the following observation were made on: 

Observation 1: 
Configuring positioning RS in UE independently of the RNA and DRX configurations can possibly result in inefficiency in resource usage, interference, and inaccuracy in positioning measurements when in INACTIVE
Based on these observations, the following conclusions were made:
Proposal 1: 
Support alignment between the DL-PRS reception/measurements and DRX configuration

Proposal 2: 
Existing LPP and RRC procedures can be enhanced for configuring and aligning in UE the DL-PRS and DRX configurations
Proposal 3: 
Support sending of measurement reports/location estimates which are aligned with the transmission of RNA updates
Proposal 4: 
Support configuring of CG that is valid across different cells for sending periodic measurement report/location estimates when in INACTIVE 
Proposal 5: 
Support mechanism for ensuring usage of assistance data that is valid across different cells for making DL-PRS measurements or transmitting SRSp when in INACTIVE 

Proposal 6:  
Support mechanism for ensuring timing alignment maintenance when transmitting SRSp in INACTIVE
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