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Introduction
General support of positioning methods was discussed a lot in RAN1 during SI, but the categories of NR positioning methods are not clear according to the discussion in RAN2#105bis.It’s better to categorize the candidate NR positioning methods at first. Also we should make it clear that if the new candidate NR positioning methods are UE-based or LMF-based.
In this contribution, the categories of the RAT-dependent positioning and RAT-independent positioning methods are mainly discussed. We would like to provide our consideration on updating the table 4.3.1-1 Supported versions of UE positioning methods in TS 38.305.
Discussion
[bookmark: _Toc517225862][bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]Definitions
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]As used in this document, the suffix "-based" refers to the node that is responsible for making the positioning calculation.
The suffixes "-assisted" refers to a node that provides measurements (but which does not make the positioning calculation).  
RAT-dependent and RAT-independent positioning methods classification
The candidate RAT-dependent and RAT-independent positioning methods for NG-RAN are observed in section 7 in 3GPP TR 38.855 g00 [2]. According to the TR38.855 and trying to align the style of table 4.3.1-1 in 38.305 [3] and table 4.3-1 in 36.305 [13], we can classify these positioning methods as following:
-	A-GNSS; 
-	Downlink:
	>DL-TDOA
>DL-AOD
-	E-CID;
-	Uplink:
>UL-TDOA
>UL-AOA
-	Multi-cell RTT;
-	Sensor:
	> Barometric
	>IMU
-	WLAN;
-	Bluetooth;
-	Terrestrial beacon system (TBS).
These positioning methods may be supported in UE-based, LMF-based and SUPL versions. Note in this contribution, SUPL is not considered since it assumes SUPL will be updated after 3GPP has some conclusions on NR positioning. It can be re-discussed later.
Since there is no NG-RAN node measurements provided to UE, the NG-RAN node assisted is not applied to UE-based methods at all. So in order to avoid misunderstanding, these metrics in table 4.3.1-1 can be re-defined as UE-based, UE-assisted (LMF-based) and NG-RAN node assisted (LMF-based).

Proposal 1: Except SUPL related part, the content in Table 4.3.1-1 in 38.305 can be updated as below:
	Method
	UE-based 
	UE-assisted, LMF-based
	NG-RAN node assisted, LMF-based 

	A-GNSS
	Yes
	Yes
	No 

	Downlink
	
	
	

	>DL-TDOA,Note 1, Note 2
	tbd
	Yes 
	No 

	>DL-AOD
	tbd
	Yes
	No

	E-CID Note 3, Note 4 
	No 
	Yes
	Yes

	Uplink
	
	
	

	>UL-TDOA
	No 
	No
	Yes

	>UL-AOA
	No
	No
	Yes

	Multi-cell RTT
	No 
	Yes
	Yes

	Sensor
	Yes 
	Yes
	No

	WLAN
	Yes
	Yes
	No

	Bluetooth
	No
	Yes
	No

	TBS Note 5
	Yes
	Yes
	No

	
	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification DL-TDOA includes OTDOA based on LTE signals and DL-TDOA based on NR signals.
NOTE 3:	In this version of the specification E-CID based on LTE signals is supported.
NOTE 4:	This includes Cell-ID/E-CID for NR method.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals.


Note whether to support UE-based positioning for downlink is not decided, so “tbd” is used in current table.
[bookmark: _GoBack]Hybrid positioning methods classification
Some hybrid positioning techniques with multiple positioning methods were studied in SI. Some contributions about hybrid positioning techniques are described as references [4]-[12] in 3GPP TR 38.855 V16.0.0. According to the TR and these references, and also considering what has supported in LTE system, the following combinations can be considered as potential hybrid positioning methods:
· NR + A-GNSS:
· NR + Sensor;
· A-GNSS + Sensor;
· NR + WLAN;
· NR + Bluetooth;
· Other combinations…
The hybrid positioning methods would affect the specifications which multiple methods can be triggered simultaneously for one positioning session. So it should be clarified in the specification which hybrid positioning methods can be supported in NR Rel-16.
Proposal 2: What hybrid positioning methods can be standardized in 3GPP should be FFS. The supported hybrid methods should be clarified in specification once the hybrid positioning methods are clear.
Conclusion
In this contribution, we discuss the candidate RAT-dependent, RAT-independent and the hybrid positioning methods classifications and given the following proposals.
Proposal 1: Except SUPL related part, the content in Table 4.3.1-1 in 38.305 can be updated as below:

	Method
	UE-based 
	UE-assisted, LMF-based
	NG-RAN node assisted, LMF-based 

	A-GNSS
	Yes
	Yes
	No 

	Downlink
	
	
	

	>DL-TDOA,Note 1, Note 2
	tbd
	Yes 
	No 

	>DL-AOD
	tbd
	Yes
	No

	E-CID Note 3, Note 4 
	No 
	Yes
	Yes

	Uplink
	
	
	

	>UL-TDOA
	No 
	No
	Yes

	>UL-AOA
	No
	No
	Yes

	Multi-cell RTT
	No 
	Yes
	Yes

	Sensor
	Yes 
	Yes
	No

	WLAN
	Yes
	Yes
	No

	Bluetooth
	No
	Yes
	No

	TBS Note 5
	Yes
	Yes
	No

	
	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification DL-TDOA includes OTDOA based on LTE signals and DL-TDOA based on NR signals.
NOTE 3:	In this version of the specification E-CID based on LTE signals is supported.
NOTE 4:	This includes Cell-ID/E-CID for NR method.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals.


Proposal 2: What hybrid positioning methods can be standardized in 3GPP should be FFS. The supported hybrid methods should be clarified in specification once the hybrid positioning methods are clear.
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Annex
-------------------------------------------------------------TS38.305 f00----------------------------------------------------------
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 standardized positioning methods.
Table 4.3.1-1: Supported versions of UE positioning methods

	[bookmark: _Toc535100373]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.



-------------------------------------------------------------TS36.305 f30----------------------------------------------------------
These positioning methods may be supported in UE-based, UE-assisted/E-SMLC-based, eNB-assisted, and LMU-assisted/E-SMLC-based versions. Table 4.3-1 indicates which of these versions are supported in this version of the specification for the standardised positioning methods.
Table 4.3-1: Supported versions of UE positioning methods
	Method
	UE-based
	UE-assisted, E-SMLC-based
	eNB- assisted
	LMU-assisted/ E-SMLC-based
	SUPL

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

	Downlink Note1
	No
	Yes
	No
	No
	Yes (UE-assisted)

	E-CID
	No
	Yes
	Yes
	No
	Yes (UE-assisted)

	Uplink
	No
	No
	No
	Yes
	No

	Sensor
	Yes
	Yes
	No
	No
	No

	WLAN
	Yes
	Yes
	No
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No
	No

	TBS Note 2
	Yes
	Yes
	No
	No
	Yes (MBS)

	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification only for TBS positioning based on MBS signals.
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