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1. Introduction
The work items for Expanded and Improved NR Positioning were approved in RAN #98[1]. After several rounds of discussion, the detail of the WID are stable. The following agreements reached during the last RAN1 meeting for item of Low Power High Accuracy Positioning[2].
	[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, the power control parameters p0 and alpha per resource set are commonly configured across cells within the validity area.

Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)

Agreement
With regards to the reference RS for the RSRP change for TA validation:
· Alt1: The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.
· Send LS to RAN2 stating that there is no consensus in RAN1 regarding the reference RS for the current RSRP derivation for TA validation but it can be further discussed in RAN2. 

Conclusion
For power control of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, UE can be configured with a CD-SSB as the pathloss RS, or with a CD-SSB or NCD-SSB at least for RedCap UE as the pathloss RS. No specification impact is expected from RAN1 perspective.

Agreement
For spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, on suspension of the transmission of an SRS resource for positioning, a UE is expected to keep monitoring the configured RS for spatial relation, and if the UE determines that it is being accurately measured, the UE resumes the SRS transmission.

Agreement
Suggest replying the first question that the eDRX cycle lengths agreed for eRedCap are sufficient for positioning in RRC_INACTIVE state. 

Agreement
Suggest replying the second question as follows: 
· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 
· inactivePosSRS-RSRP-ChangeThreshold 
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· p0 and alpha
· pathlossReferenceRS-Pos
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping
· resourceType
· sequenceID
· spatialRelationInfoPos
· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:
· A list of PCIs defining the positioning area
· autonomous TA adjustment enabler



[bookmark: OLE_LINK27][bookmark: OLE_LINK28]According to the process of RAN #114 and previous meetings, the following issue is discussed in this contribution:
· Spatial relation information

2. Spatial relation information
In the RAN1 #113 meeting, a proposal has been discussed for spatial relation of UE moving inside SRS positioning validity area, but the discussion is absent in RAN1 #114:
	Proposal 1-2
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, when the spatial relation information is provided in the configuration, down-select to one of the following alternatives:
· Alt. 1-1: Reuse the configuration of spatial relation information in Rel-17.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it follows the behaviour when the spatial relation information is absent in the configuration.
· Alt. 1-2: Configure a list of candidate spatial relation information reference RSs or candidate cells per SRS for positioning resource. The UE transmits an SRS resource using a reference RS determined from the candidate reference RSs based on its DL measurements on the candidate reference RSs.
· When the UE determines that the configured RS for the spatial relation information cannot be accurately measured, it suspends the transmission of the SRS for positioning resource.



Currently, the SRS configuration for RRC_INACTIVE is only restricted to the serving cell that the UE connects lastly. If the UE moves to another cell and cell re-selection is performed while continues positioning service is required(which is very likely to happen in a large factory area as use case 6 indicates), UE must reach RRC_CONNECTED to receive a new SRS configuration embedded in RRC reconfiguration. As common knowledge, the most significant UE power consumption comes from power state transferring (e.g., from sleep state to active state), so the frequent state transition will lead to huge power consumption. 
Taking the following Figure 1 as an example, when the UE moves from Point 1 to Point 2 with cell reselection occurring from cell 1 to cell 2, a new SRS configuration is needed for keeping the continuous positioning requirements by switching from RRC_INACTIVE mode to RRC_CONNECTED mode.


Figure 1 UE route between different cells
By the introducing the SRS positioning validity area for UEs in RRC_INACTIVE state, the new SRS configuration may not be necessary even the RRC_INACTIVE UE camps on a new cell. Additional, the current validity criteria of spatial relation only apply for a signal cell as specified as follow[3]. 
	6.2.1 UE sounding procedure
…
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 where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
…


A comprehensive validity criteria of spatial relation across the SRS positioning valid area is required for determining the UL SRS transmission beam direction to avoid the drawback of current validity criteria. In detail, at least the following issue need to be addressed:
· Issue: if a RRC_INACTIVE UE in point 1 accurately measures the reference RS, e.g., PRS in below, from cell 1 configured in SRS-SpatialRelationInfoPos, the UE transmits the SRS1 to gNB1 with the same spatial domain transmission filter that used for the reception of the reference PRS, otherwise the UE stops transmission of the SRS1 resource for positioning. Similarly, the UE determines spatial domain filter of SRS2, SRS3 and SRS4 when accurately measure the reference RS from the cell 2, cell 3, and cell 4. As the UE move to point 2 that means the UE camps on a new cell, i.e., cell 2, the UE will not accurately measure the reference PRS very likely when the periodic reference PRS is transmitted by the gNB1, thus the UE will stop the transmission of SRS1 also. However, when the UE moves to point 3 where the UE is inside SRS positioning valid area, and the UE will accurately measure the reference RS(PRS in this example) from cell 1. However, if the UE does not receive the reference RS actually since the network not schedule the transmission of this PRP or the semi-persistent RS is deactivated by MAC CE, the UE will not transmit the SRS1 in point 3 as before, which break the continuous positioning requirements from UE/gNB/AMF, if the current validity criteria of spatial relation is reused.


Figure 2 Current validity criteria within different cell
For this issue, if gNB provides a specific timing which is used to keep UE save the spatial domain transmission filter information of the last SRS transmission in a specific duration when the UE inside SRS positioning validity area, the UE can reuse the previous spatial domain transmission filter rather than suspending the transmission of SRS when it move to the new point that approaches to the previous point. For example as shown in Figure 2, even the RRC_INACTIVE UE moves to point 3 by way of point 2 where the UE is not able to accurately measure the PRS from cell 1, the UE can still transmit the SRS1 to the cell 1 by using the same spatial domain transmission filter same as the reception of PRS from cell 1 if the a timing provided by the gNB is not running out at point 3.
Proposal 1: Provide a specific timing in gNB side to keep the same spatial relation information within the timing even the UE move to anywhere inside SRS positioning validity area.

3. Conclusion
In this contribution, we discussed the issues of AI/ML for positioning accuracy enhancement. Proposal is summarized as following: 
Proposal 1: Provide a specific timing in gNB side to keep the same spatial relation information within the timing even the UE move to anywhere inside SRS positioning validity area.
References
[1] RP-223549, New WID on Expanded and Improved NR Positioning, RAN #98
[2] 3GPP RAN1 #114 meeting, chairman’s notes.
[3] TS 38.214, Physical layer procedures for data, v17.5.0
[bookmark: _GoBack]
3
image2.emf
SRS Positioning valid area

Cell 1

Cell 2

UE route

Point 1

Point 2

Point 3


Microsoft_Visio___1.vsdx
PRS
Point 1
SRS Positioning valid area
Cell 1
Cell 2

SRS1
SRS2
SRS3
SRS4
UE route

Point 1
Point 2
Point 3



image1.emf
Point 1

Point 2

Cell 1 Cell 2


Microsoft_Visio___.vsdx


UE moving route
Point 1
Point 2
Cell 1
Cell 2



