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1. Introduction
After RAN2#125 meeting, there are several leftover issues on LPP for Rel-18 POS WI. In this contribution, these leftover issues are listed and corresponding solutions are also given.
2. Leftover issues on LPP
The leftover issues on LPP are listed as follow.
	Topic
	Open issues
	Clause Number
	Comments

	[bookmark: _Hlk155684911]LPHAP
	1) Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX
	6.4.3      Common NR Positioning Information Elements
	Will discuss based on contribution

	RAN1 Led item- Carrier phase positioning
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]9) FFS exact IE structure of the request for location+measurements
	6.4.2      Common Positioning
	Will discuss based on contribution


3. Solutions
Issue#1: Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX
In current UE-initiated On-Demand PRS procedure, the UE can send an On-Demand PRS request to the LMF to request an expected periodicity of PRS [1]. However, to align the PRS to the PO of the UE, an offset is also is also helpful. And after the LMF acquires the PRS characteristics including periodicity and offset requested from UE, it needs to request RAN for the PRS with these characteristics via the procedure PRS Configuration Exchange [2]. The IE Requested DL PRS Transmission Characteristics also needs to be enhanced with an offset. By this way, the PRS configured by RAN could align with the DRX accurately.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]However, according to the online discussion of RAN2#125 meeting, there is no obvious supportive of possible enhancements on stage 3. Companies think this feature is best effort alignment and the current existing parameters are enough. For example, the offset of the PO and PRS can be aligned by implementation of RAN node, because the RAN could calculate the PO offset of UE. Considering there is no strong supportive tendency for stage 3 enhancement of this feature, we propose:
Proposal 1: Stage 3 impact is not specified any more to align PRS to fixed (e)DRX.

Issue#2: IE structure of the request for location+measurements
The LS on PRU is sent from RAN1 indicating that measurement report and location report can be reported in the same report which should be decoupled in R2-2302409	 LS Reply on PRU Procedures (R1-2302146; contact: Qualcomm) [3].
	SA2 request:
	Additionally, SA2 also would like to know what location information can be provided by PRU, and whether RAN1 and RAN2 see benefit to allow PRU to provide its location information together with the location measurements reports.



RAN1 reply:
A PRU can report its location and associated uncertainty as is the case for other UEs. It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and measurements should be decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements, even if the PRU location information and the PRU measurements would be included in the same report.


The measurements report from PRU and target UE are used in the double differential operation which will eliminate the impact of both the receiver clock errors and the transmitter clock errors on the double differenced measurements. 
When the double differential technique is used for the determination of the position of target UE, one of the receiver’s position is known and used as the PRU. In order to solve the three unknown parameters for the coordinate of the unknown mobile receiver position, it needs at least three double differential measurements obtained from four transmitters.
Observation 1: The location and associated uncertainty of PRU is required for network.
Observation 2: It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and the PRU measurements may be included in the same report in some scenario, e.g. when the location of PRU is changed.
According to the above observations, the structure of the request for location+measurements works when the location of PRU is changed. So the LocationInformationType should support two scenario as below:
· When the location of PRU is not fixed, the LMF may request LocationInformationType as locationEstimateAndMeasurementsRequired in CommonIEsRequestLocationInformation. 
· When the location of PRU is fixed, LMF may request LocationInformationType as locationMeasurementsRequired and locationEstimateRequired separately in CommonIEsRequestLocationInformation even in different time slot. 
So we propose to keep the existing LPP structure of the request for location+measurements.
Proposal 2: Keep the existing IE structure of the request for location+measurements for LocationInformationType in CommonIEsRequestLocationInformation.
However these IEs in LocationCoordinates don’t support uncertainty in the exsiting LPP high lighted as below: 
LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...,
	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510
								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510
								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																			HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680
								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16,
	local2dPointWithUncertaintyEllipse-v1800	Local2dPointWithUncertaintyEllipse-r18,
	local3dPointWithUncertaintyEllipsoid-v1800	Local3dPointWithUncertaintyEllipsoid-r18
}

So the field description of locationEstimate in CommonIEsProvideLocationInformation should be added as below:
	CommonIEsProvideLocationInformation field descriptions

	locationEstimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message. The PRU shall not support these types including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty.


Proposal 3: The PRU shall not support types in LocationCoordinates including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty.
4. Conclusion
In this contribution, the leftover issues on LPP are listed and corresponding solutions are also given with corresponding proposals:
Issue#1: Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX
Proposal 1: Stage 3 impact is not specified any more to align PRS to fixed (e)DRX.

Issue#2: IE structure of the request for location+measurements
Observation 1: The location and associated uncertainty of PRU is required for network.
Observation 2: It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and the PRU measurements may be included in the same report in some scenario, e.g. when the location of PRU is changed.
Proposal 2: Keep the existing IE structure of the request for location+measurements for LocationInformationType in CommonIEsRequestLocationInformation.
Proposal 3: The PRU shall not support types in LocationCoordinates including Ellipsoid-Point, Polygon and EllipsoidPointWithAltitude which don't support uncertainty.
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