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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]During RAN2#114-e, the following agreements were made regarding positioning in IDLE/INACTIVE: 
Agreements:
Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 
Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 
	Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.
In this contribution, we further discuss the open issues of positioning in RRC_INACTIVE and introduce some potential enhancement for DL positioning in RRC_INACTIVE.
2. Remaining open issues
Positioning of UEs in RRC_INACTIVE state may be beneficial for deferred location requests for periodic and triggered location events. In TS 23.273 [1], a separate "low power periodic and triggered MT-LR" location procedure was specified which utilizes the Control Plane CIoT 5GS Optimisation and EDT to transfer the Event Report.
The Control Plane CIoT 5GS Optimisation can used to exchange message between the UE and the AMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session. If UE and NG-RAN node both support EDT, the UE can send an RRCEarlyDataRequest message to the NG-RAN node and includes a NAS control plane service request.
Therefore, some companies suppose this procedure could be extended to support the SDT feature for NR. Further, we think it’s essential to clarify whether the positioning in RRC_INACTIVE is restrict to specific location type (e.g. low power periodic and triggered 5GC-MT-LR), which belongs to SA2 scope.
Proposal 1: LS to SA2 to confirm whether positioning in RRC_INACTIVE is restrict to specific location type (e.g. low power periodic and triggered 5GC-MT-LR).
3. Potential enhancement of DL positioning in INACTIVE
It is agreed that exposure of the RRC state of the UE to the LPP layer will not be specified and cross-layer behavior in UE side is up to implementation. Meanwhile, the RRC state of the UE is not exposed to the LMF. Therefore, no enhancement based on the RRC state exposures will be specified, e.g. INACTIVE state triggered LPP segmentation. To be specific, some companies would like to inform the LPP layer of the RRC state, so the LPP layer may perform the LPP segmentation to meet the data volume threshold requirement in SDT. As described above, the RRC state exposure and LPP segmentation can leave to implementation and standardization of these enhancements will not be pursued.
From our understanding, the universal enhancement to optimize the DL positioning in RRC_INACTIVE and RRC_CONNECTED is not precluded. In this section, we would like to discuss some universal enhancements.
3.1 Assistance data transfer
In RAN2#113 meeting, it was concluded that PRS configuration in RRC_INACTIVE state can be delivered to the UE by two ways: posSIB and LPP message in RRC_CONNECTED state. For the latter case, the UE can obtain UE-specific PRS configuration. 
However, due to the mobility of the UE in inactive state, a part or all of the PRS configuration may become invalid. For instance, when the UE moves out of a certain area, some previous PRS configurations may no longer be applicable, such as priority indication of TRPs, expected-RSTD, etc. The priority of the TRP below may be related to the location of the UE. For example, in order to ensure positioning accuracy, some TRPs around the cell where the UE is located can be indicated as high priority. However, as the UE moves in RRC_INACTIVE state, the TRP with the previous high priority may be far away from the UE, but the TRP currently around the UE is indicated with a low priority.
	TS38.214
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 dl-PRS-IDs of the frequency layer are sorted according to priority;
-	Up to 2 DL PRS resource sets per dl-PRS-ID of the frequency layer are sorted according to priority.


If the UE still use the previous priority rules for measurement and reporting, the positioning accuracy may be affected. Therefore, the validity criteria for PRS configuration in RRC_INACTIVE received in RRC_CONNECTED state should be considered.
Proposal 2: Introduce validity criteria for PRS configuration in RRC_INACTIVE received in RRC_CONNECTED.
3.2 Location information transfer
The data volume threshold is introduced for the UE to decide whether to perform SDT or not. Only if the data size is small enough, it can be transmitted in RRC_INACTIVE state. Therefore, the data size for positioning report in RRC_INACTIVE state also needs to meet the requirements of small data transmission. How to optimize the data size of ProvideLocationInformation especially for positioning measurement report should be considered by RAN2. 
Proposal 3: The data size optimization of ProvideLocationInformation should be considered. 
For periodic deferred MT-LR, the UE needs to send out the event report periodically. As the UE may be immobile or moves for a short distance during the interval, one way to optimize the data size of ProvideLocationInformation to perform differential report by the UE. Differential report can represent the change/difference of the latter report compared to the previous report in 2 adjacent reports. For instance, if the difference between the two measurement results is less than a certain threshold, the UE reports a small number of bits (e.g., 1 bit) to indicate that the measurement result is almost unchanged; if the difference between the two measurement results exceeds a certain threshold, the UE reports the differential measurement result. This enhancement is beneficial for UE in both RRC_INACTIVE and RRC_CONNECTED state. 
Proposal 4: Introduce differential report to optimize the data size of report in deferred MT-LR.
4. Conclusion
Based on the discussion, we propose the following:
Proposal 1: LS to SA2 to confirm whether positioning in RRC_INACTIVE is restrict to specific location type (e.g. low power periodic and triggered 5GC-MT-LR).
Proposal 2: Introduce validity criteria for PRS configuration in RRC_INACTIVE received in RRC_CONNECTED.
Proposal 3: The data size optimization of ProvideLocationInformation should be considered.
Proposal 4: Introduce differential report to optimize the data size of report in deferred MT-LR.
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