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Beginning of change
[bookmark: _Toc525727652]4.3	Standard UE Positioning Methods
[bookmark: _Toc525727653]4.3.1	Introduction
 The standard positioning methods supported for NG-RAN access are:
-	network-assisted GNSS methods;
-	observed time difference of arrival (OTDOA) positioning;
-	enhanced cell ID methods;
-	barometric pressure sensor positioning;
-	WLAN positioning;
-	Bluetooth positioning;
-	terrestrial beacon system (TBS) positioning.
-	Sensor based methods:
· Barometric Pressure Sensor;
· Motion sensor.

Hybrid positioning using multiple methods from the list of positioning methods above is also supported.
Standalone mode (e.g. autonomous, without network assistance) using one or more methods from the list of positioning methods above is also supported.
These positioning methods may be supported in UE-based, UE-assisted/LMF-based, and NG-RAN node assisted versions. Table 4.3.1-1 indicates which of these versions are supported in this version of the specification for the standardised positioning methods.
· Table 4.3.1-1: Supported versions of UE positioning methods
	Method
	UE-based
	UE-assisted, LMF-based
	NG-RAN node assisted
	SUPL NOTE 6

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)

	OTDOA Note1, Note 2
	No
	Yes
	No
	Yes (UE-assisted)

	E-CID Note 3, Note 4 
	No
	Yes
	Yes
	Yes for E-UTRA (UE-assisted)

	BarometricSensor
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 5
	Yes
	Yes
	No
	Yes (MBS)

	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification only OTDOA based on LTE signals is supported.
NOTE 3:	In this version of the specification only E-CID based on LTE signals is supported.
NOTE 4:	This includes Cell-ID for NR method.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals.
NOTE 6:	SUPL 2.0 ([15], [16]) is not defined to support NR.



Barometric pressure sSensor, WLAN, Bluetooth, and TBS positioning methods based on MBS signals are also supported in standalone mode, as described in the corresponding sections.

Next Change
4.3.x.	Motion sensor positioning 
The motion sensor method makes use of different sensors such as accelerometers, gyros, magnetometers, to calculate the displacement of UE. The UE estimates a relative displacement based upon a reference position and/or reference time.  UE sends a report comprising the determined relative displacement which can be used to determine the absolute position.
This method should be used with other positioning methods for hybrid positioning.
The operation of the sensor positioning method is described in clause 8.x.

Next Change
8.x	Motion sensor positioning method
8.x.1	General
Motion sensors can be used to estimate the location of the UE. With the combination of other positioning methods (hybrid) a more accurate position of the UE can be computed. UE using one or more motion sensors provides the movement information. The movement information comprises displacement results estimated at an ordered series of points. 
The positioning modes supported are UE-Assisted, UE-Based, and Standalone.
8.x.2	Information to be transferred between E-UTRAN Elements
This subclause defines the information (e.g., assistance data, position and/or measurement data) that may be transferred between E-UTRAN elements.
8.x.2.1	Information that may be transferred from the UE to E-SMLC
The information transferred from the UE to the E-SMLC consists of capability information and location measurements or UE position. The supported information elements are given in Table 8.x.2.1-1.
Table 8.x.2.1-1: Sensor Measurement Information that may be transferred from UE to the E-SMLC
	Information 
	UE‑assisted 
	UE-based/
Standalone 

	Displacement Timestamp
	Yes
	Yes

	Displacement Information
	Yes
	Yes



8.x.2.1.1	UE-assisted, UE-based, Standalone mode
In the UE-assisted, UE-Based, and Standalone mode, the UE reports, displacements and reference time stamp.
8.x.2.1.1.2	UE Displacement and Movement Information
The UE may report movement and displacement information which comprises an ordered series of direction and distance travelled by the target device.
8.x.2.2	Information that may be transferred from the E-SMLC to the UE
In this release, no information, e.g. assistance data is transferred to the UE.
8.x.3	Motion Sensors Location Information Transfer Procedure
The purpose of this procedure is to enable the E-SMLC to request additional sensor measurements or to enable the UE to provide sensor measurements to the E-SMLC for position calculation.
[bookmark: _Toc535100483]8.x.3.1	E-SMLC initiated Location Information Transfer Procedure
Figure 8.x.3.1-1 shows the Location Information Transfer operations when the procedure is initiated by the E-SMLC.



Figure 8.x.3.1-1: E-SMLC-initiated Location Information Transfer Procedure
(1)	The E-SMLC sends a LPP Request Location Information message to the UE for invocation of motion sensor positioning. This request includes positioning instructions such as the positioning mode, specific requested UE measurements if any, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements. The UE sends an LPP Provide Location Information message to the E-SMLC before the Response Time provided in step (1) elapsed. If the UE is unable to perform the requested measurements, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information.
8.x.3.2	UE-initiated Location Information Delivery Procedure
Figure 8.x.3.2-1 shows the Location Information delivery operations for motion sensor method when the procedure is initiated by the UE.


Figure 8.x.3.2-1: UE-initiated Location Information Delivery Procedure
(1)	The UE sends an LPP Provide Location Information message to the E-SMLC. The Provide Location Information message may include UE sensor measurements or location estimate already available at the UE.
Next Change
[bookmark: _Toc525727849]A.1	SUPL 2.0 Positioning Methods and Positioning Protocols
The following table shows how the 3GPP positioning protocols are supported in SUPL 2.0.
· Table A.1-1: SUPL support of positioning methods
	Positioning Protocol:
	RRLP
(GSM/GPRS/WCDMA/
LTE/WLAN/WiMAX)
	RRC
(WCDMA)
	LPP
(NR/LTE)

	Positioning Method:
	
	
	

	A-GPS (A-GANSS) SET Assisted 
	
	
	

	A-GPS (A-GANSS) SET Based 
	
	
	

	Autonomous GPS/GANSS 
	
	
	

	Enhanced Cell ID NOTE 1
	
	
	 NOTE 2

	Enhanced Observed Time Difference (E-OTD) 
	 (GSM only)
	NA
	NA

	Observed Time Difference of Arrival (OTDOA) NOTE 1, NOTE 3
	NA
	
	

	Barometric Pressure Sensors
	NA
	 NOTE 5
	

	WLAN
	NA
	
	

	Bluetooth
	NA
	
	

	TBS NOTE 4
	NA
	
	

	NOTE 1:	Excludes methods based on NR signals.
NOTE 2:	For LPP, NR CID is supported. However, SUPL 2.0 does not currently support NR CID.
NOTE 3:	This includes TBS positioning based on PRS signals, which is only supported in LPP (LTE).
NOTE 4:	TBS positioning based on MBS signals.
NOTE 5:	Only barometric pressure sensor is supported



NOTE:	What is referred to in the SUPL specifications as "Enhanced Cell ID", is a UE-Assisted positioning mode, where the neighbouring cell measurements are carried at the SUPL layer (in the SUPL_POS_INIT for example) and does not include methods based on NR signals. The ASN.1 container for this mode is defined as follows:

End of changes
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