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Introduction
The WID on LPHAP is approved in [1]. 
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


In this paper, we share our views of positioning in RRC_INACTIVE.

SRS for positioning configurations in multiple cells
In R17, the SRS configuration is considered as valid under the following criteria:
· The inactivePosSRS-TimeAlignmentTimer is running;
· RSRP increased/decreased within inactivePosSRS-RSRP-ChangeThreshold;
· No cell re-selection happened after receiving the configuration;
· If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning, the SRS transmission is suspended.
· If UE determines that it cannot accurately measure the pathloss RS, the SRS transmission is suspended.
For a configured SRS in multiple cells, when cell reselection happens within the SRS positioning validity area, the UE can keep the SRS configuration and continue the SRS transmission if the UE is under a positioning procedure. However, due to the mobility of the UE, potential cell reselection will occur within the multiple cells, which may be cause the SRS configuration to no longer be valid.

Timing alignment and UL Interference
In RAN1#112, the following agreement on UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area had been achieved [2].
	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area:
· For the UL timing advance, further study the following options, including the DL reference timing for each option:
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 
· FFS: how the UE adjusts the TA, e.g. up to UE implementation, or based on the TA from the last serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
· FFS: whether there is RAN1 specification impact
· Option 3: UE maintains multiple TA values, e.g. UE obtains TA using RACH


In Rel-17, in order to avoid interference between UEs in the serving RAN node, UE needs to maintain the validity of the TA of the serving cell for SRS transmission, including the following criteria. 
· The inactivePosSRS-TimeAlignmentTimer is running;
· RSRP increased/decreased within inactivePosSRS-RSRP-ChangeThreshold.
However, due to the mobility of the UE, potential cell reselection will occur within the multiple cells. When the UE camped-on a new cell, which belongs to the multiple cells, how does the UE determine the TA value of sending SRS. The following three options had been agreed to further study in last meeting.
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 
· Option 3: UE maintains multiple TA values, e.g. UE obtains TA using RACH
For Option 1, to maintain the TA from the old serving cell, the geometric coverage of cells within the validity area should be similar, and the size of the validity area taking into the account of synchronization conditions between cells should be covered by CP.
For Option 2, UE autonomously adjusts the TA based on the TA from the last serving cell and the DL time difference measurement of SSBs from the last serving cell and the new camping cell.
For Option 3, when the UE camped-on a new cell, UE can update the TA for the new cell by RACH. In this case, UE needs to initiate random access frequently to obtain TA, which causes high UE power consumption.
 In our view, Option 1 and/or Option 2 can be considered for timing alignment within multiple cells.
Proposal 1: The following TA determination schemes can be considered for timing alignment within multiple cells.
· Option 1: UE maintains the TA obtained from the last serving cell within the validity area
· Option 2: UE autonomously adjusts the TA 

Spatial relation
In RAN1#112b, the following Working assumption on the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state had been achieved [3].
	Working assumption
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support that spatial relation information can be absent or present in the configuration.


The spatial relation information is an optional parameter, and whether or not to configure is up to the network implementation. In our view, the above Working assumption should be confirmed.
Proposal 2: the following Working assumption should be confirmed.
Working assumption
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support that spatial relation information can be absent or present in the configuration.

Pathloss
In RAN1#112b, the following Working assumption on the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state had been achieved [3].
	Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.


In TS 38.331, the configuration field of pathlossReferenceRS-Pos-r16 is optional. In our view, the above Working assumption should be confirmed.
Proposal 3: the following Working assumption should be confirmed.
Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.

The following agreement on the power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state had been achieved [3].
	Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is absent in the configuration, the UE determines the pathloss RS using a RS resource obtained from the SS/PBCH block of the camping cell that the UE uses to obtain MIB as the pathloss RS.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support one or multiple of the following alternatives on how to configure pathloss RS (down-selection to be made in RAN1#113 meeting):
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits SRS resources in a SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Reuse the configuration of pathloss RS in Rel-17. The UE only transmits SRS resources in a SRS resource set associated with pathloss RS that can be accurately measured.
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-6: Reuse the configuration of pathloss RS in Rel-17;
· A cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnostic DL RS itself.
· Note: UE power consumption should be considered



In Rel-17, the pathloss RS validity criteria for SRS transmission in RRC_inactive mode is as follows:
· If the UE is in the RRC_INACTIVE state and determines that the UE is not able to accurately measure , the UE does not transmit SRS for the SRS resource set
In our view, if validity criteria fails for the configured pathloss RS, the fallback procedure can be to use the detected SSB of the new camping cell. Therefore, we support Alt. 2-1.
Proposal 4: Reuse the configuration of pathloss RS in Rel-17
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.

Conclusion
In this contribution, we provided initial views on LPHAP (Low Power High Accuracy Positioning). In summary, we have following observations and proposals:
Proposal 1: The following TA determination schemes can be considered for timing alignment within multiple cells.
-	Option 1: UE maintains the TA obtained from the last serving cell within the validity area
-	Option 2: UE autonomously adjusts the TA
Proposal 2: the following Working assumption should be confirmed.
Working assumption
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support that spatial relation information can be absent or present in the configuration.
Proposal 3: the following Working assumption should be confirmed.
Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.

Proposal 4: Reuse the configuration of pathloss RS in Rel-17
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
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