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1 Introduction
In the RAN2#121 meeting, the LPHA positioning was discussed and some agreements were made as below [1].


In this contribution, we further discuss the LPHA positioning and provide our suggestions.

2 Discussion
2.1 SRS configuration enhancement 
The SRS positioning validity area refers to the area where the UE can continue SRS transmission when reselecting to another cell within the SRS validity area, provided that it is configured with SRS configuration. This ensures that the UE maintains uninterrupted SRS transmission, even when switching between cells within the specified SRS validity area. And we think the PCI list could be used to indicate the validity area. 
In Rel-17, SRS configuration for RRC Inactive is configured by the RRC release message, thus the SRS positioning validity area can be configured when gNB configures the SRS for RRC Inactive UE. In other words, the gNB configures the SRS positioning validity area by RRC release message. 
Proposal 1: The PCI list is used for the SRS positioning validity area and it was configured by RRC release message when gNB configures the SRS for RRC inactive UE.

In Rel-17, UE sends SRS based on SRS configuration from serving cell, and neighbour cells measure the SRS without reserve the SRS configuration in advance, the neighbour cell may also configure the same SRS to other UE, thus implies the SRS transmission will lead inference to UE in the neighbour cells. Moreover, when SRS positioning validity area is introduced, UE keeps transmitting SRS when it moves from the serving cell to neighbour cell, it means the SRS transmission will lead to inference to UE in the new serving cell if the new serving cell configures the same SRS for other UE. Therefore, we think the inference to UE in serving cell introduced by the SRS transmission should be avoid.
Proposal 2: When UE moves out of the cell which configures the SRS with the validity area for the UE, the SRS transmission from the UE will lead to inference to other UE in serving cell, and the inference should be avoid.

In order to resolve the issue on SRS inference in serving cell, if SRS with validity area is configured to UE, all gNBs in the validity area should reserve the SRS in advance, and there is no SRS inference in serving cell.
Proposal 3: If SRS with validity area is configured, all gNBs in the validity area should reserve the SRS in advance.
We think there is another issue that how to determine the validity area should be discussed. Generally speaking, there are two options for determining the positioning validity area, or two options to reserve the SRS resources.
Option 1: LMF determines the validity area  

The option 1 is LMF to request neighbour cell to reserve SRS resources and determines the SRS positioning validity area. For instance, LMF gets the SRS configuration from serving cell, and LMF requests neighbour cell to reserve the SRS resources, if response from neibhour cell is that the SRS resources is reserved successfully, the neibhour cell is added into the SRS positioning validity area. 
Option 2: gNB determines the validity area
When gNB receives the request on configuring the SRS configuration with validity area, the gNB determines the SRS resource and requests neighour cells to reserve the SRS resource by Xn message. If the response from neibhour cell is that the SRS resource is reserved successfully, the serving cell add the neibhour cell into the SRS positioning validity area. Then the SRS positioning validity area is determined by serving cell and the serving cell send it to the UE and LMF.
Currently, the gNBs/TRPs which will measure the SRS are determine the by LMF and LMF may also have the history location information of the located UE, it seems that LMF is more feasible for determining the SRS positioning validity area.
Proposal 4: The SRS positioning validity area is determined by LMF. 
In Rel-17 RRC inactive positioning, UE gets the SRS configuration at every event detected, for uplink and downlink positioning, UE sends the SRS configuration request in the event report and LMF will trigger gNB to configure the SRS to UE. For uplink positioning, when LMF receives the event report without SRS configuration request, LMF also triggers the gNB to configure the SRS to the UE. If the SRS positioning validity area is configured to UE, the SRS may be still valid when UE sends the event report to LMF, which means that there is no need to reconfigure the SRS to UE. However, LMF may not know whether UE is still in the validity area or not, and always triggers gNB to configure the SRS to UE when LMF receives the event report. Therefore, UE indicates the SRS status to LMF and LMF don’t trigger gNB to configure SRS if the SRS configuration is still valid.
Proposal 5: UE indicates the SRS status to LMF in event report when the SRS positioning validity area is configured and LMF don’t trigger gNB to configure the SRS if the SRS configuration is still valid.
In the last meeting, it was agreed that UE may send an RRC message to gNB for SRS configuration request, if UE requests the SRS validity area or the gNB decide to configure the SRS validity area to UE, gNB may request the SRS validity area from LMF if the SRS validity area is determined by LMF.

Proposal 6: If UE requests gNB to provide the SRS validity area, gNB may request the SRS validity area from LMF if the SRS validity area is determined by LMF.

In the legacy positioning procedures, LMF triggers gNB to activate or deactivate the semi-persistent or aperiodic SRS. However, if UE requests the SRS configuration, the UE could also request the gNB to activate or deactivate the semi-persistent or aperiodic SRS.
Proposal 7: UE may send the activation/deactivation request for semi-persistent or aperiodic SRS to gNB.
2.2 Extending DRX cycle 

Based on the RAN1 evaluation, extending DRX cycle beyond 10.24s achieves the significant power reduction for LPHA positioning, but gNB may not have enough knowledge to determine to configure the DRX cycle beyond 10.24s. Considering LMF can recognize the LPHA positioning, it may request gNB to configure the eDRX cycle beyond 10.24s and LMF may also provide the assistance information to gNB, such as the periodic of the deferred MT-LR. UE could also request the network to configure the eDRX cycle beyond 10.24s, for instance, UE sends the request to LMF and then the LMF request gNB to configure it.
Proposal 8: UE sends request on eDRX cycle beyond 10.24s to LMF and LMF requests gNB to configure the eDRX cycle beyond 10.24s.
2.3 Alignment between eDRX and PRS
According to the WID, the alignment between eDRX will be speicified and there may be two alternatives for alignment between eDRX and PRS.
Alt 1: PRS is aligned with eDRX

Alt 2: eDRX is aligned with PRS

For Alt 1, PRS configuration is changed to align with eDRX, and alt 2 is to change eDRX to align with PRS. For Alt 2, if eDRX is changed, the other service except positioning will be impacted. For Alt 1, PRS only relates positioning, the other service of UE will not be impacted.
Proposal 9: PRS is aligned with eDRX for alignment between eDRX and PRS.

Generally speaking, both UE and LMF can request PRS to align with eDRX, which is the same as the on-demand PRS. 
UE sends PRS request to LMF

UE requests LMF to align PRS with eDRX, the UE may provide eDRX parameters or preferred periodic of PRS to LMF, and LMF requests gNB to update the PRS accordingly;
LMF sends PRS request to gNB

LMF requests gNB to align PRS with eDRX, if gNB is non-serving gNB, the LMF provides the eDRX parameters or preferred periodic of PRS. And LMF may acquire the eDRX parameters from the UE or the serving cell of the UE.
Proposal 10: UE requests LMF to align PRS with eDRX by LPP request assistance information and UE may provide the eDRX parameters to LMF.
Proposal 11: LMF requests gNB to align PRS with eDRX by NRPPa message and LMF may acquire the eDRX parameters of UE from UE or serving cell and send it to gNB.
3 Conclusions 
In this contribution, we have discussed the LPHA positioning and provided the following proposals:
Proposal 1: The PCI list is used for the SRS positioning validity area and it was configured by RRC release message when gNB configures the SRS for RRC inactive UE.
Proposal 2: When UE moves out of the cell which configures the SRS with the validity area for the UE, the SRS transmission from the UE will lead to inference to other UE in serving cell, and the inference should be avoid.
Proposal 3: If SRS with validity area is configured, all gNBs in the validity area should reserve the SRS in advance.
Proposal 4: The SRS positioning validity area is determined by LMF.
Proposal 5: UE indicates the SRS status to LMF in event report when the SRS positioning validity area is configured and LMF don’t trigger gNB to configure the SRS if the SRS configuration is still valid.Proposal 7: UE may send the activation/deactivation request for semi-persistent or aperiodic SRS to gNB.
Proposal 6: If UE requests gNB to provide the SRS validity area, gNB may request the SRS validity area from LMF if the SRS validity area is determined by LMF.
Proposal 7: UE may send the activation/deactivation request for semi-persistent or aperiodic SRS to gNB.
Proposal 8: UE sends request on eDRX cycle beyond 10.24s to LMF and LMF requests gNB to configure the eDRX cycle beyond 10.24s.
Proposal 9: PRS is aligned with eDRX for alignment between eDRX and PRS.
Proposal 10: UE requests LMF to align PRS with eDRX by LPP request assistance information and UE may provide the eDRX parameters to LMF.
Proposal 11: LMF requests gNB to align PRS with eDRX by NRPPa message and LMF may acquire the eDRX parameters of UE from UE or serving cell and send it to gNB.
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When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.


Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.


RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request.


LS to RAN3 to confirm this.
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