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Change
4.3
Standard UE Positioning Methods

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.

Hybrid positioning using multiple methods from the list of positioning methods above is also supported.
Hybrid positioning using motion sensor information together with downlink positioning method 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)

	Barometric
	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 sensor, WLAN, Bluetooth, and TBS positioning methods based on MBS signals are also supported in standalone mode, as described in the corresponding sections.
Motion sensors are only supported in hybrid mode.
Next change

5.4
Functional Description of Elements Related to UE Positioning in NG-RAN

5.4.1
User Equipment (UE)

The UE may make measurements of downlink signals from NG-RAN and other sources such as E-UTRAN, different GNSS and TBS systems, WLAN access points, Bluetooth beacons,  UE barometric pressure and motion sensors. The measurements to be made will be determined by the chosen positioning method.

The UE may also contain LCS applications, or access an LCS application either through communication with a network accessed by the UE or through another application residing in the UE. This LCS application may include the needed measurement and calculation functions to determine the UE's position with or without network assistance. This is outside of the scope of this specification.

The UE may also, for example, contain an independent positioning function (e.g., GPS) and thus be able to report its position, independent of the NG-RAN transmissions. The UE with an independent positioning function may also make use of assistance information obtained from the network.

Next change

5.4.4
Location Management Function (LMF)

The LMF manages the support of different location services for target UEs, including positioning of UEs and delivery of assistance data to UEs. The LMF may interact with the serving gNB or serving ng-eNB for a target UE in order to obtain position measurements for the UE, including uplink measurements made by an ng-eNB and downlink measurements made by the UE that were provided to an ng-eNB as part of other functions such as for support of handover.

The LMF may interact with a target UE in order to deliver assistance data if requested for a particular location service, or to obtain a location estimate if that was requested. The LMF may also interact with a target UE in order to obtain relative positioning information in relation to a reference position/time obtained from motion sensors in downlink positioning.
For positioning of a target UE, the LMF decides on the position methods to be used, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, gNB positioning capabilities and ng-eNB positioning capabilities. The LMF then invokes these positioning methods in the UE, serving gNB and/or serving ng‑eNB. The positioning methods may yield a location estimate for UE-based position methods and/or positioning measurements for UE-assisted and network-based position methods. The LMF may combine all the received results and determine a single location estimate for the target UE (hybrid positioning). Additional information like accuracy of the location estimate and velocity may also be determined.

Next change
8.2.2.3
Information that may be transferred from the UE to LMF

The information that may be signalled from UE to the LMF is listed in Table 8.2.2.3-1. The individual UE measurements are defined in [17].

Table 8.2.2.3-1: Information that may be transferred from UE to the LMF

	Information 
	Measurements

	Downlink Measurement Results List for EUTRA TPs
	Physical cell IDs

	
	Global cell IDs

	
	TP IDs

	
	Downlink timing measurements

	Displacement information obtained independently from motion sensors in correspondent to the time stamp for each downlink timing measurement
	Delta SFN for each neighbour cell used for downlink timing measurements


	
	Motion time source


End of change


