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START OF CHANGE
[bookmark: _Toc12632593][bookmark: _Toc29305287][bookmark: _Toc46524849][bookmark: _Toc60788445][bookmark: _Toc12632700][bookmark: _Toc29305394][bookmark: _Toc37338217][bookmark: _Toc46489060][bookmark: _Toc52567413][bookmark: _Toc60789019][bookmark: OLE_LINK25][bookmark: OLE_LINK26]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;
-	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

	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)

	Sensor
	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 E-CID based on LTE signals only is supported. However, depending on the serving NG-RAN node e.g. ng-eNB, uplink E-CID may be supported based on GERAN, UTRA or WLAN signals.
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



A-GNSS, Sensor, WLAN, Bluetooth, and TBS positioning methods based on MBS signals are also supported in standalone mode, as described in the corresponding clauses.
NEXT CHANGE
[bookmark: _Toc46524956][bookmark: _Toc60788552]8.1.3.3.1	LMF initiated Location Information Transfer Procedure
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Figure 8.1.3.3.1-1 shows the Location Information Transfer operations for the network-assisted GNSS method when the procedure is initiated by the LMF.
[image: ]
Figure 8.1.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1) The LMF sends a LPP Request Location Information message to the UE for invocation of A-GNSS positioning. This request includes an indication of the positioning mode (UE-based, UE-assisted) and positioning instructions such as the GNSS mode (UE-assisted, UE-based, UE-based preferred but UE-assisted allowed, UE-assisted preferred, but UE-based allowed, standalone), positioning methods (GPS, Galileo, GLONASS, BDS, etc. and possibly non-GNSS methods, such as OTDOA positioning or E-CID positioning), specific UE measurements requested if any, such as fine time assistance measurements, velocity, carrier phase, multi-frequency measurements, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements and possibly calculates its own location. The UE sends an LPP Provide Location Information message to the LMF 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.
[bookmark: _Toc12632751][bookmark: _Toc29305445][bookmark: _Toc37338268][bookmark: _Toc46489111][bookmark: _Toc52567464]NEXT CHANGE
[bookmark: _Toc46525007][bookmark: _Toc60788603]8.4.3.3.1	LMF initiated Location Information Transfer Procedure
Figure 8.4.3.3.1-1 shows the Location Information Transfer operations when the procedure is initiated by the LMF.
[image: ]
Figure 8.4.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of barometric pressure sensor positioning. This request includes an indication ofpositioning instructions such as the positioning mode (UE-assisted, UE-based, standalone), specific requested UE measurements if any, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements and possibly calculates its own position. The UE sends an LPP Provide Location Information message to the LMF 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.
NEXT CHANGE
[bookmark: _Toc12632771][bookmark: _Toc29305465][bookmark: _Toc46525027][bookmark: _Toc60788623]8.5.3.3.1	LMF initiated Location Information Transfer Procedure
Figure 8.5.3.3.1-1 shows the Location Information Transfer operations for the WLAN method when the procedure is initiated by the LMF.
[image: ]
Figure 8.5.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of WLAN positioning. This request includes an indication ofpositioning instructions such as the positioning mode (UE-assisted, UE-based, Standalone), specific requested UE measurements if any, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements and possibly calculates its own location. The UE sends an LPP Provide Location Information message to the LMF 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.
NEXT CHANGE
[bookmark: _Toc12632783][bookmark: _Toc29305477][bookmark: _Toc46525039][bookmark: _Toc60788635]8.6.3.3.1	LMF initiated Location Information Transfer Procedure
Figure 8.6.3.3.1-1 shows the Location Information Transfer operations for the Bluetooth method when the procedure is initiated by the LMF.
[image: ]
Figure 8.6.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of Bluetooth positioning. This request includes an indication ofpositioning instructions such as the positioning mode (UE-assisted, Standalone), specific requested UE measurements if any, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements and possibly calculates its own location. The UE sends an LPP Provide Location Information message to the LMF 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.
NEXT CHANGE
[bookmark: _Toc12632801][bookmark: _Toc29305495][bookmark: _Toc46525057][bookmark: _Toc60788653]8.7.3.3.1	LMF initiated Location Information Transfer Procedure
Figure 8.7.3.3.1-1 shows the Location Information Transfer operations for the TBS method when the procedure is initiated by the LMF.
[image: ]
Figure 8.7.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of TBS positioning. This request includes an indication ofpositioning instructions such as the positioning mode (UE-assisted, UE-based, Standalone), specific requested UE measurements if any, and quality of service parameters (accuracy, response time).
(2)	The UE performs the requested measurements and possibly calculates its own location. The UE sends an LPP Provide Location Information message to the LMF 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.
NEXT CHANGE
[bookmark: _Toc12632813][bookmark: _Toc29305507][bookmark: _Toc46525069][bookmark: _Toc60788665]8.8.3.2	LMF initiated Location Information Transfer Procedure
Figure 8.8.3.2-1 shows the Location Information Transfer operations when the procedure is initiated by the LMF.


Figure 8.8.3.2-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of motion sensor positioning. This request includes an indication of positioning instructions such as the positioning mode (UE-based, UE-assisted), 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 LMF 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.
END OF CHANGE
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