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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 based on LTE signals;
-	enhanced cell ID methods based on LTE signals;
-	WLAN positioning;
-	Bluetooth positioning;
-	terrestrial beacon system (TBS) positioning;
-	sensor based methods:
-	barometric Pressure Sensor;
-	motion sensor.
-	NR enhanced cell ID methods (NR E-CID) based on NR signals;
-	Multi-Round Trip Time Positioning (Multi-RTT based on NR signals);
-	Downlink Angle-of-Departure (DL-AoD) based on NR signals;
-	Downlink Time Difference of Arrival (DL-TDOA) based on NR signals;
-	Uplink Time Difference of Arrival (UL-TDOA) based on NR signals;
-	Uplink Angle-of-Arrival (UL-AoA), including A-AoA and Z-AoA based on NR signals.
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 8

	A-GNSS
	Yes
	Yes
	No
	Yes

	OTDOA Note1, Note 2
	No
	Yes
	No
	Yes

	E-CID Note 4, Note 7 
	No
	Yes
	Yes
	Yes for E-UTRA

	Sensor
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 5
	Yes
	Yes
	No
	Yes (MBS)

	DL-TDOA
	Yes
	Yes
	No
	Yes

	DL-AoD
	Yes
	Yes
	No
	Yes

	Multi-RTT
	No
	Yes
	Yes
	Yes

	NR E-CID 
	No
	Yes
	Yes
	Yes (DL NR E-CID)

	UL-TDOA
	No
	No
	Yes
	Yes

	UL-AoA
	No
	No
	Yes
	Yes

	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:	Void
NOTE 4:	This includes Cell-ID for NR method when UE is served by gNB.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals.
NOTE 6:	Void
NOTE 7:	Enhanced Cell ID based on LTE signals.
NOTE 8:	This shows whether the positioning method is supported by SUPL ULP [16].



Sensor, WLAN, Bluetooth, and TBS positioning methods based on MBS signals are also supported in standalone mode, as described in the corresponding clauses.
In NR access, operation as a Layer 2 UE-to-Network Remote UE is supported as defined in TS 38.331[14]. Table 4.3.1-2 indicates which positioning methods and versions are supported for a Layer 2 UE-to-Network Remote UE.
Table 4.3.1-2: Supported versions of NR positioning methods for L2 UE-to-Network Remote UE
	Method
	UE-based (relay posSIBs/LPP PDU via PC5)
	UE-assisted, LMF-based (relay posSIBs/LPP /RRC via PC5)
	NG-RAN node assisted (relay RRC via PC5)
	SUPL Note 1

	A-GNSS
	Yes
	Yes (relay posSIBs/LPP PDU)
	No
	Yes

	Sensor
	Yes
	Yes (relay posSIBs/LPP PDU)
	No
	No

	WLAN
	Yes
	Yes (relay posSIBs/LPP PDU)
	No
	Yes 

	Bluetooth
	No
	Yes (relay posSIBs/LPP PDU)
	No
	No

	DL-TDOA
	Yes
	Yes (relay posSIBs/LPP PDU)
	No
	Yes

	DL-AoD
	Yes
	Yes (relay posSIBs/LPP PDU)
	No
	Yes

	Multi-RTT
	No
	Yes (relay LPP PDU/RRC; periodic SRS only)
	Yes (relay LPP PDU/RRC; periodic SRS only)
	Yes

	NR E-CID 
	No
	Yes (relay LPP PDU)
	Yes (relay RRC)
	Yes (DL NR E-CID)

	UL-TDOA
	No
	No
	Yes (relay RRC; periodic SRS only)
	Yes

	UL-AoA
	No
	No
	Yes (relay RRC; periodic SRS only)
	Yes

	NOTE 1:	This shows whether the positioning method is supported by SUPL ULP [16].
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