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	Reason for change:
	1. The latest version of SUPL ULP is 2.0.6. Thus, the reference [16] should be updated.

2. In Table 4.3.1-1, the column SUPL indicates which positioning methods are supported by SUPL ULP as discussed in R2-2104512. Considering that SUPL can support user-plane positioning with two different ways (i.e., by SUPL ULP itself or via tunnelling LPP), we need to add some note to clarify the distinction between a SUPL ULP position method and an LPP position method.

3. The text following Table A.1-1 is no longer correct and needs modification. According to OMA-TS-ULP-V2_0_6, NR Location ID is supported in SUPL ULP, and the ASN.1 encoding shows that NR cell info can be also carried in the SUPL_POS_INIT message. Thus, we need to modify the sentences and the following details.

Regarding the description for “MeasResultListEUTRA” IE, it is not necessary to describe the mirroring relation here. Moreover, in the case of “MeasResultListNR’ IE, it does not seem to mirror the equivalent IE from the RRC spec. Thus, it would be better to just remove the part for simplicity and consistency.

	
	

	Summary of change:
	1. In References, update [16] with the latest version of SUPL ULP (i.e., OMA-TS-ULP-V2_0_6).
2. In Table 4.3.1-1, add the note to clarify the meaning of the column SUPL.
3. In section A.1, correct the wrong description regarding “Enhanced Cell ID” support in SUPL ULP.

Impact analysis
Impacted functionality:
Positioning

Inter-operability:
If only the network is implemented according to the CR, interoperability problems are not foreseen.
If only the UE is implemented according to the CR, interoperability problems are not foreseen.

	
	

	Consequences if not approved:
	1. TS 38.305 refers to the old version of SUPL ULP.
2. TS 38.305 describes the misleading table regarding SUPL support of positioning methods.
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------------------------------------------------- Start of 1st change ------------------------------------------------
[bookmark: _Toc12632585][bookmark: _Toc29305279][bookmark: _Toc37338084][bookmark: _Toc46488925][bookmark: _Toc52567278][bookmark: _Toc76507882]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: _Hlk36986482][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501 "System Architecture for the 5G System; Stage 2".
[bookmark: _Hlk503399801][3]	3GPP TS 22.071: "Location Services (LCS); Service description, Stage 1".
[4]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[5]	IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th, 2006.
[6]	IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
[7]	IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.
[8]	Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23rd, 2006.
[9]	Global Navigation Satellite System GLONASS Interface Control Document, Version 5, 2002.
[10]	IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS, Ver.1.0, June 17, 2008.
[11]	Specification for the Wide Area Augmentation System (WAAS), US Department of Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.
[12]	RTCM 10402.3, RTCM Recommended Standards for Differential GNSS Service (v.2.3), August 20, 2001.
[13]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[14]	3GPP TS 38.331: "NR Radio Resource Control (RRC) protocol specification".
[15]	OMA-AD-SUPL-V2_0: "Secure User Plane Location Architecture Approved Version 2.0".
[16]	OMA-TS-ULP-V2_0_64: "UserPlane Location Protocol Approved Version 2.0.64".
[17]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer – Measurements".
[18]	3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".
[19]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[20]	BDS-SIS-ICD-B1I-3.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1I (Version 3.0)", February, 2019.
[21]	IEEE 802.11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications"
[22]	Bluetooth Special Interest Group: "Bluetooth Core Specification v4.2", December 2014.
[23]	ATIS-0500027: "Recommendations for Establishing Wide Scale Indoor Location Performance", May 2015.
[24]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation".
[25]	3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E‑UTRA".
[26]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[27]	3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
[28]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[29]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[30]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[31]	RTCM 10403.3, "RTCM Recommended Standards for Differential GNSS Services (v.3.3)", October 7, 2016.
[32]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[33]	3GPP TS 29.572: "Location Management Services; Stage 3".
[34]	BDS-SIS-ICD-B1C-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (Version 1.0)", December, 2017
[35]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[36]	IS-QZSS-L6-001, Quasi-Zenith Satellite System Interface Specification – Centimetre Level Augmentation Service, Cabinet Office, November 5, 2018.
[37]	3GPP TS 38.215: "NR; Physical layer – Measurements".
[bookmark: _Hlk22831181][38]	3GPP TS 38.401: "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NG-RAN; Architecture description".
[39]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[40]	3GPP TS 38.212: "NR; Multiplexing and channel coding".
[41]	3GPP TS 24.571: "Control plane Location Services (LCS) procedures".
----------------------------------------------------End of 1st change ---------------------------------------------


--------------------------------------------------- Start of 2nd change ---------------------------------------------
[bookmark: _Toc12632592][bookmark: _Toc29305286][bookmark: _Toc37338091][bookmark: _Toc46488932][bookmark: _Toc52567285][bookmark: _Toc76507889]4.3	Standard UE Positioning Methods
[bookmark: _Toc76507890]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.
------------------------------------------------End of 2nd change -------------------------------------------


--------------------------------------------------- Start of 3rd change ---------------------------------------------
[bookmark: _Toc12632816][bookmark: _Toc29305510][bookmark: _Toc37338425][bookmark: _Toc46489273][bookmark: _Toc52567631][bookmark: _Toc67987571]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
	
	

	Sensors
	NA
	 NOTE 5
	

	WLAN
	NA
	
	

	Bluetooth
	NA
	
	

	TBS NOTE 4
	NA
	
	

	NR DL-TDOA
	NA
	NA 
	

	NR DL-AoD
	NA
	NA
	

	NR E-CID (downlink)
	NA
	NA
	

	NR Multi-RTT
	NA
	NA
	

	NR UL-TDOA
	NA
	NA
	

	NR UL-AoA
	NA
	NA
	

	NOTE 1:	Excludes methods based on NR signals.
NOTE 2:	For LPP, NR CID is supported.
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:
LteCellInformation ::= SEQUENCE {
  cellGlobalIdEUTRA	 	CellGlobalIdEUTRA,
  physCellId		PhysCellId,
  trackingAreaCode		TrackingAreaCode,
  rsrpResult		RSRP-Range	OPTIONAL,
  rsrqResult		RSRQ-Range	OPTIONAL,
  ta      INTEGER(0..1282) OPTIONAL, -- Currently used Timing Advance value (N_TA/16 as per [3GPP 36.213])
  measResultListEUTRA   MeasResultListEUTRA OPTIONAL, --Neighbour measurements
  ...,
  earfcn	INTEGER(0..65535) OPTIONAL, -- see Table 37
  earfcn-ext INTEGER (65536..262143) OPTIONAL, -- see Table 37
  rsrpResult-ext	RSRP-Range-Ext	OPTIONAL,
  rsrqResult-ext	RSRQ-Range-Ext	OPTIONAL,
  rs-sinrResult	RS-SINR-Range		OPTIONAL,
  servingInformation5G	ServingInformation5G	OPTIONAL
}


MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA

MeasResultEUTRA ::=	SEQUENCE {
 physCellId PhysCellId,
 cgi-Info SEQUENCE {
	cellGlobalId	CellGlobalIdEUTRA,
	trackingAreaCode TrackingAreaCode
} OPTIONAL,
 measResult SEQUENCE {
	rsrpResult	RSRP-Range	OPTIONAL,  -- Mapping to measured values
	rsrqResult	RSRQ-Range	OPTIONAL,  -- in 3GPP TS 36.133
	...,
	earfcn	INTEGER(0..65535) OPTIONAL, -- see Table 37
earfcn-ext	INTEGER (65536..262143) OPTIONAL, -- see Table 37
  rsrpResult-ext	RSRP-Range-Ext	OPTIONAL,
  rsrqResult-ext	RSRQ-Range-Ext	OPTIONAL,
  rs-sinrResult	RS-SINR-Range		OPTIONAL,
  neighbourInformation5G	NeighbourInformation5G	OPTIONAL
 }
}


NRCellInformation ::= SEQUENCE {
servingCellInformation 	ServingCellInformationNR, 	--Serving cell information
measuredResultsListNR	 	MeasResultListNR 	OPTIONAL, --Neighbour measurements
...
}

ServCellNR ::= SEQUENCE { 
physCellId		PhysCellIdNR, 
arfcn-NR 		ARFCN-NR, 
cellGlobalId 	CellGlobalIdNR, 
trackingAreaCode 	TrackingAreaCodeNR, 
ssb-Measurements		NR-Measurements	 OPTIONAL, 
csi-rs-Measurements NR-Measurements	 OPTIONAL, 
ta INTEGER(0..3846) OPTIONAL, 		--Timing Advance value 
	...,
	arfcn-type 			ENUMERATED {ssb, csi-rs} 	OPTIONAL,
 systemFrameNumber 		BIT STRING (SIZE (10))	OPTIONAL,
 ssb-IndexList-Measurements			SSB-IndexList-Measurements 		OPTIONAL,
 csi-rs-IndexList-Measurements 		CSI-RS-IndexList-Measurements 	OPTIONAL 
}

MeasResultListNR ::= SEQUENCE (SIZE (1..maxCellReportNR)) OF MeasResultNR
MeasResultNR ::= SEQUENCE {
physCellId		PhysCellIdNR,
arfcn-NR 		ARFCN-NR,
cellGlobalId	 	CellGlobalIdNR	 	OPTIONAL,
trackingAreaCode  		TrackingAreaCodeNR 	OPTIONAL,
ssb-Measurements  		NR-Measurements		OPTIONAL,
csi-rs-Measurements	NR-Measurements		OPTIONAL,
...,
arfcn-type			 ENUMERATED {ssb, csi-rs} 	OPTIONAL, 
systemFrameNumber 		BIT STRING (SIZE (10))		OPTIONAL, 
ssb-IndexList-Measurements		SSB-IndexList-Measurements		OPTIONAL, 
csi-rs-IndexList-Measurements CSI-RS-IndexList-Measurements 	OPTIONAL
}

The IE "MeasResultListEUTRA" mirrors the equivalent IE from the RRC specification:
MeasResultEUTRA ::=	SEQUENCE {
	physCellId							PhysCellId,
	cgi-Info							SEQUENCE {
		cellGlobalId						CellGlobalIdEUTRA,
		trackingAreaCode					TrackingAreaCode,
		plmn-IdentityList					PLMN-IdentityList2				OPTIONAL
	}															OPTIONAL,
	measResult							SEQUENCE {
		rsrpResult							RSRP-Range						OPTIONAL,
		rsrqResult							RSRQ-Range						OPTIONAL,
		...,
		[[	additionalSI-Info-r9				AdditionalSI-Info-r9		OPTIONAL
		]],
		[[	primaryPLMN-Suitable-r12			ENUMERATED {true}			OPTIONAL,
			measResult-v1250					RSRQ-Range-v1250			OPTIONAL
		]],
		[[	rs-sinr-Result-r13					RS-SINR-Range-r13			OPTIONAL,
			cgi-Info-v1310						SEQUENCE {				
				freqBandIndicator-r13				FreqBandIndicator-r11		OPTIONAL,
				multiBandInfoList-r13				MultiBandInfoList-r11		OPTIONAL,
				freqBandIndicatorPriority-r13		ENUMERATED {true}			OPTIONAL
			}																OPTIONAL
		]],
		[[
			measResult-v1360					RSRP-Range-v1360					OPTIONAL
		]],
		[[
			cgi-Info-5GC-r15		SEQUENCE (SIZE (1..maxPLMN-r11)) OF CellAccessRelatedInfo-5GC-r15		OPTIONAL
		]]
	}
}

It should be noted that in addition to the container provided by SUPL itself, E-CID/NR E-CID positioning methods (excludes E-CID and CID for NR signals) defined within LPP proper can be supported in SUPL, via tunnelling LPP as shown in this annex (in the same manner that A-GNSS, OTDOA, Barometric Pressure Sensors, WLAN, Bluetooth and TBS are supported).
--------------------------------------------------- End of 3rd change ---------------------------------------------
END OF CHANGE

