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1 Introduction
In RAN2#119 meeting, the LPHA positioning was discussed and made the agreements as below [1]:  
In the post meeting email discussion [2], some candidate solutions were discussed, in this contribution, we will further discuss the solutions for LPHA positioning and provide our suggestions.
2 Discussion
2.1 SRS configuration enhancement 
In Rel-17, the positioning SRS for RRC inactive UE was introduced, and the UE uses the following criterions to determine the SRS validity.  
· The inactivePosSRS-TimeAlignmentTimer is running;

· RSRP increased/decreased within inactivePosSRS-RSRP-ChangeThreshold;

· No cell re-selection.
Therefore, according to the use case for LPHA positioning, it will track of workpiece (in- and outdoor) in assembly area and warehouse，thus the SRS configuration may be invalid frequently with the UE moving, so the area specific SRS configuration can be considered, which means the SRS configuration could be valid in the multiple cells. 
For the area specific SRS, the gNB is responsible for configuring the validity area since the SRS configuration is configured by the gNB. However, the gNB may don’t know the LPHA positioning requirements, and it can’t decide when and whether to configure the validity area to the UE,  and the LMF may indicate the gNB to configure the area specific SRS.
Proposal 1: The area specific SRS should be supported for RRC inactive positioning and the LMF indicates the gNB to configures the area specific SRS to UE.
Considering the SRS configuration is UE specific, the SRS configuration should be reserved in the validity area when the serving cell configures the area specific SRS to the UE. We think there are two options for  reserving the SRS.

Option 1: LMF requests the neighbour cell to reserve the SRS configuration 

The LMF assists the gNB/TRP to reserve the SRS configuration. For instance, when LMF gets the SRS configuration from the serving cell, the LMF requests the neighour cells which are in the validity area to reserve the SRS configuration, then the UE continues to apply the SRS configuration when UE is in the validity area.

Option 2: gNB request the neighbour cell to reserve the SRS configuration

When the serving cell receives the indication on configuring the area specific SRS from the LMF, the serving cell determines the SRS configuration and requests the neighbour cell to reserve the SRS configuration by Xn message. Then the serving cell provide the area specific SRS configuration to the LMF and UE.
Proposal 2: Both LMF and gNB request the neighour cells which are in the validity area to reserve the SRS configuration could be considered. 

In Rel-17, the RRC inactive UE use the TA and power control parameters from the serving to transmit SRS. However, for the area specific SRS, when UE is in the validity area but out of the serving cell, how to maintain the TA and how to perform power control should be considered. 
Proposal 3: How to maintain the TA and how to perform power control for area specific SRS transmission should be considered.
When the SRS is invalid, the UE should get the new SRS configuration, in Rel-17, the UE get the new SRS configuration by sending event report, but this is not efficient way from the point of UE power consumption. If UE gets the new SRS configuration from the gNB directly, the power consumption is reduced, for instance, the UE requests the SRS configuration from the gNB in RACH procedure, and then gNB provides it to UE and LMF. If the semi-persistent or aperiodic SRS is provided based on the UE request, the UE may request the gNB to activate/deactivate the SRS.
Proposal 4: The UE sends the SRS configuration request to the gNB and the gNB provides the SRS configuration to the UE and LMF, and UE may send the activation/deactivation request to the gNB if the semi-persistent or aperiodic SRS is configured.
2.2 Event report enhancement 
In last meeting, it was agreed that ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273 can be considered and the UL positioning procedure is listed as below [3]: 
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For the UL positioning, when the event is detected in step 3, the UE sends the event report in step 4 and then the network will re-configure the SRS to UE in step 11. After step 11, the gNB measures the SRS from UE. However, when the event is detected and the SRS is still valid, without step 4 to step 11, the gNB still can measure the SRS from UE and the LMF always gets the SRS measurement from the gNB and then calculates the UE location. In other words, for the UL positioning, if the SRS configuration is valid, there is no need to send event report to the LMF when the event detected, in this way, the UE power consumption can be reduced.
Proposal 5: In oreder to reduce UE power consumption, if the SRS configuration is valid, there is no need to send the event report to the LMF when the event is detected for the UL positioning. 
2.3 RRC Idle positioning 
For downlink positioning in RRC idle, RAN1 had already agreed that the RRC ilde UE can measure the PRS. From RAN2 perspective, how to deliver the PRS assistance information and transmit the measurement report should be discussed. For the positioning assistance information, the Pos SIB can be used which means the gNB broadcasts the positioning assistance information. For the reporting measurement, some companies think the UE can report it in the RACH procedure, however, considering the security issue, only MSG5 can be considered in the RACH procedure. We also think the UE can send the measurement report in the RRC connected.
Proposal 6: For downlink positioning in RRC idle, the positioning assistance information is provided to UE by positioning SIB and the UE measures the PRS in the RRC idle and sends the positioning measurement report after entering the RRC Connected or sending the measurement report by MSG5.
3 Conclusions 
In this contribution, we have discussed the LPHA positioning and provide the following proposals:
Proposal 1: The area specific SRS should be supported for RRC inactive positioning and the LMF indicates the gNB to configures the area specific SRS to UE.
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Proposal 2: Both LMF and gNB request the neighour cells which are in the validity area to reserve the SRS configuration could be considered.
Proposal 3: How to maintain the TA and how to perform power control for area specific SRS transmission should be considered.
Proposal 4: The UE sends the SRS configuration request to the gNB and the gNB provides the SRS configuration to the UE and LMF, and UE may send the activation/deactivation request to the gNB if the semi-persistent or aperiodic SRS is configured.
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Proposal 5: In oreder to reduce UE power consumption, if the SRS configuration is valid, there is no need to send the event report to the LMF when the event is detected for the UL positioning.
Proposal 6: For downlink positioning in RRC idle, the positioning assistance information is provided to UE by positioning SIB and 
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the UE measures the PRS in the RRC idle and sends the positioning measurement report after entering the RRC connected or sending the measurement report by MSG5.
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Agreements:


Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).


RAN2 to consider at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273.  Other procedures are not excluded from discussion.


RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption with respect to baseline functionality and whether enhancements are needed.  RAN2 will study potential areas for higher layer enhancements that may result in reduction of UE power consumption.
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