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Beginning of Change
[bookmark: _Toc486025695]2	References
[x1]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[x2]	3GPP TS 38.101: “NR; User Equipment (UE) radio transmission and reception”
[x3]	3GPP TS 38.215: "NR; Physical layer measurements".
[x4]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".

Next Change
[bookmark: _Toc510540802][bookmark: _Toc494150419][bookmark: _Toc494150442]3.2	Abbreviations
For the purposes of the present document, the following abbreviations apply. 
ADR	Accumulated Delta-Range
A‑GNSS	Assisted‑GNSS
AP	Access Point
ARFCN	Absolute Radio Frequency Channel Number
BDS	BeiDou Navigation Satellite System
BSSID	Basic Service Set Identifier
BTS	Base Transceiver Station (GERAN)
CID	Cell-ID (positioning method)
CNAV	Civil Navigation
CRS	Cell-specific Reference Signals
ECEF	Earth-Centered, Earth-Fixed
ECGI	Evolved Cell Global Identifier
ECI	Earth-Centered-Inertial
E‑CID	Enhanced Cell-ID (positioning method)
EGNOS	European Geostationary Navigation Overlay Service
E-SMLC	Enhanced Serving Mobile Location Centre
E-UTRAN	Evolved Universal Terrestrial Radio Access Network
EOP	Earth Orientation Parameters
EPDU	External Protocol Data Unit
FDMA	Frequency Division Multiple Access
FEC	Forward Error Correction
FTA	Fine Time Assistance
GAGAN	GPS Aided Geo Augmented Navigation
GLONASS	GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS	Global Navigation Satellite System
GPS	Global Positioning System
ICD	Interface Control Document
IOD	Issue of Data
IS	Interface Specification
LLA	Latitude Longitude Altitude
LPP	LTE Positioning Protocol
LPPa	LTE Positioning Protocol Annex
LSB	Least Significant Bit
MBS	Metropolitan Beacon System
MO-LR	Mobile Originated Location Request
MSAS	Multi-functional Satellite Augmentation System
MSB	Most Significant Bit
msd	mean solar day
MT-LR	Mobile Terminated Location Request
NAV	Navigation
NB-IoT	NarrowBand Internet of Things
NICT	National Institute of Information and Communications Technology
NI-LR	Network Induced Location Request
NPRS	Narrowband Positioning Reference Signals
NR	New Radio
NRSRP	Narrowband Reference Signal Received Power
NRSRQ	Narrowband Reference Signal Received Quality
NTSC	National Time Service Center of Chinese Academy of Sciences
OTDOA	Observed Time Difference Of Arrival
PDU	Protocol Data Unit

Next Change
[bookmark: _Toc510540861]6.4	Common IEs
Common IEs comprise IEs that are applicable to more than one LPP positioning method.
[bookmark: _Toc510540862]6.4.1	Common Lower-Level IEs
[bookmark: _Toc510540863]–	AccessTypes
The IE AccessTypes is used to indicate several cellular access types using a bit map. 
-- ASN1START

AccessTypes ::= SEQUENCE {
	accessTypes		BIT STRING {	eutra		(0),
									utra		(1),
									gsm			(2),
									nb-iot		(3),
									nr			(4) } (SIZE (1..8)),
	...
}

-- ASN1STOP

	AccessTypes field descriptions

	accessTypes 
This field specifies the cellular access type(s). This is represented by a bit string, with a one‑value at the bit position means the particular access type is addressed; a zero‑value means not addressed.




[…]
[bookmark: _Toc510018580]–	ARFCN-ValueNR
The IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in TS 38.101-2 [x2].
-- ASN1START

ARFCN-ValueNR ::=				INTEGER (0..3279165)

-- ASN1STOP
[…]
[bookmark: _Toc494150426]– NR-CGI
The IE NR-CGI  specifies the NR Cell Global Identifier (NR-CGI), the globally unique identity of a cell in NR [x1].
-- ASN1START

NR-CGI ::= SEQUENCE {
	mcc-r15					SEQUENCE (SIZE (3)) 	OF INTEGER (0..9),
	mnc-r15					SEQUENCE (SIZE (2..3)) 	OF INTEGER (0..9),
	nr-cellidentity-r15		BIT STRING (SIZE (36))
}

-- ASN1STOP


Next Change
6.4.2	Common Positioning
[…]
–	CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type. 
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
... ,
	[[
		primaryNRCellID-r15		NR-CGI		OPTIONAL	-- Cond NR	
	]]

}
-- ASN1STOP

	Conditional presence
	Explanation

	EUTRA
	The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted for non-EUTRA and non-NB-IoT user plane support.

	NR
	The field is only mandatory present for NR access. 



	CommonIEsRequestAssistanceData  field descriptions

	primaryCellID
This parameter identifies the current primary cell for the target device. 

	primaryNRCellID
This parameter identifies the current primary NR cell for the target device. 



Next Change
[bookmark: _Toc510540925]6.5.2	A-GNSS Positioning
[…]
NetworkTime
-- ASN1START

NetworkTime ::= SEQUENCE {
	secondsFromFrameStructureStart				INTEGER(0..12533),
	fractionalSecondsFromFrameStructureStart	INTEGER(0..3999999),
	frameDrift									INTEGER (-64..63)	OPTIONAL,	-- Cond GNSSsynch
	cellID		CHOICE { 
				eUTRA		SEQUENCE {
							physCellId			INTEGER (0..503),
							cellGlobalIdEUTRA	CellGlobalIdEUTRA-AndUTRA	OPTIONAL,	-- Need ON
							earfcn				ARFCN-ValueEUTRA,
							...,
							[[ earfcn-v9a0		ARFCN-ValueEUTRA-v9a0 OPTIONAL	-- Cond EARFCN-max 
							]]
							},
				uTRA		SEQUENCE {
							mode	CHOICE {
									fdd		SEQUENCE {
											primary-CPICH-Info	INTEGER (0..511),
											...
											},
									tdd		SEQUENCE {
											cellParameters		INTEGER (0..127),
											...
											}
									},
							cellGlobalIdUTRA	CellGlobalIdEUTRA-AndUTRA	OPTIONAL,	-- Need ON
							uarfcn				ARFCN-ValueUTRA,
							...
							},
				gSM			SEQUENCE {
							bcchCarrier			INTEGER (0..1023),
							bsic				INTEGER (0..63),
							cellGlobalIdGERAN	CellGlobalIdGERAN			OPTIONAL,	-- Need ON
							...
							},
				...,
				nBIoT-r14	SEQUENCE {
							nbPhysCellId-r14	INTEGER (0..503),
							nbCellGlobalId-r14	ECGI						OPTIONAL,	-- Need ON
							nbCarrierFreq-r14	CarrierFreq-NB-r14,
							...
							},
				nr-r15		SEQUENCE {
							nrPhysCellId-r15	INTEGER (0..1007),
							CellGlobalIdNR-r15 	NR-CGI-r15					OPTIONAL,  	-- Need ON
							nrarfcn-r15			ARFCN-ValueNR-r15,
							...
							}
				},
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding earfcn (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	GNSSsynch
	The field is present and set to 0 if NetworkTime is synchronized to gnss-SystemTime; otherwise the field is optionally present, need OR.



	NetworkTime field descriptions

	secondsFromFrameStructureStart
This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air interface. 
In case of E-UTRA, the SFN cycle length is 10.24 seconds.
In case of UTRA, the SFN cycle length is 40.96 seconds.
In case of GSM, the hyperfame length is 12533.76 seconds.
In case of NB-IoT, the Hyper-SFN cycle lengths is 10485.76 seconds.
In case of NR, the SFN cycle length is 10.24 seconds.

	fractionalSecondsFromFrameStructureStart
This field specifies the fractional part of the secondsFromFrameStructureStart in 250 ns resolution. 
The total time since the particular frame structure start is secondsFromFrameStructureStart + fractionalSecondsFromFrameStructureStart

	frameDrift
This field specifies the drift rate of the GNSS‑network time relation with scale factor 2-30 seconds/second, in the range from ‑5.9605e-8 to +5.8673e-8 sec/sec.

	cellID
This field specifies the cell for which the GNSS–network time relation is provided.

	physCellId 
This field specifies the physical cell identity of the reference cell (E-UTRA), as defined in [12], for which the GNSS network time relation is provided.

	cellGlobalIdEUTRA 
This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the reference cell for the GNSS‑network time relation, as defined in [12].

	earfcn
This field specifies E-ARFCN of the reference cell for the GNSS‑network time relation (E-UTRA). In case the server includes earfcn-v9a0, the server shall set the corresponding earfcn (i.e. without suffix) to maxEARFCN.

	primary-CPICH-Info 
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [13].

	cellParameters 
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [13].

	cellGlobalIdUTRA
The filed specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell for the GNSS‑network time relation, as defined in [13].

	uarfcn
This field specifies ARFCN of the reference cell for the GNSS‑network time relation (UTRA).

	bcchCarrier
This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [14].

	bsic 
This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [14].

	cellGlobalIdGERAN
This field specifies the Cell Global Identification (CGI), the globally unique identity of a cell in GERAN, of the reference base station for the GNSS‑network time relation.

	nbPhysCellId
This field specifies the narrowband physical layer cell identity of the NB-IoT reference cell, as defined in [12], for which the GNSS network time relation is provided.

	nbCellGlobalId
This field specifies the global cell identifier of the NB-IoT reference cell for which the GNSS‑network time relation is provided, as defined in [12].

	nbCarrierFreq
This field specifies the carrier frequency of the NB-IoT reference cell for which the GNSS‑network time relation is provided.

	nrPhysCellId 
This field specifies the physical cell identity of the reference cell (NR), as defined in [x1], for which the GNSS network time relation is provided.

	cellGlobalIdNR 
This field specifies the NR Cell Global Identifier (NR-CGI), the globally unique identity of a cell in NR, of the reference cell for the GNSS‑network time relation, as defined in [x1].

	nrarfcn
This field specifies NR-ARFCN of the reference cell (NR) for the GNSS‑network time relation. 



Next Change
[bookmark: _Toc510540997]6.5.2.6	GNSS Location Information Elements
[bookmark: _Toc510540998]–	GNSS-SignalMeasurementInformation
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The IE GNSS-SignalMeasurementInformation is used by the target device to provide GNSS signal measurement information to the location server and GNSS‑network time association if requested by the location server. This information includes the measurements of code phase, Doppler, C/No and optionally accumulated carrier phase, also called accumulated deltarange (ADR), which enable the UE‑assisted GNSS method where position is computed in the location server. Figure 6.5.2.6-1 illustrates the relation between some of the fields.
-- ASN1START

GNSS-SignalMeasurementInformation ::= SEQUENCE {
	measurementReferenceTime		MeasurementReferenceTime,
	gnss-MeasurementList			GNSS-MeasurementList,
	...
}

-- ASN1STOP

	GNSS-SignalMeasurementInformation field descriptions

	measurementReferenceTime
This field specifies the GNSS system time for which the information provided in gnss-MeasurementList is valid. It may also include network time, if requested by the location server and supported by the target device.

	gnss-MeasurementList
This field provides GNSS signal measurement information for up to 16 GNSSs. 



[bookmark: _Toc510540999]–	MeasurementReferenceTime
The IE MeasurementReferenceTime is used to specify the time when the measurements provided in A-GNSS-ProvideLocationInformation are valid.  It may also include GNSS-network time association, in which case reported measurements shall be valid for the cellular frame boundary defined in the network time association.
-- ASN1START

MeasurementReferenceTime  ::= SEQUENCE {
	gnss-TOD-msec		INTEGER (0..3599999),
	gnss-TOD-frac		INTEGER (0..3999)			OPTIONAL,		
	gnss-TOD-unc		INTEGER (0..127)			OPTIONAL,		
	gnss-TimeID			GNSS-ID,
	networkTime			CHOICE {
		eUTRA	SEQUENCE {
				physCellId			INTEGER (0..503),
				cellGlobalId		CellGlobalIdEUTRA-AndUTRA		OPTIONAL,
				systemFrameNumber	BIT STRING (SIZE (10)),
				...
				},
		uTRA	SEQUENCE {
				mode					CHOICE {
										fdd			SEQUENCE {
													primary-CPICH-Info	INTEGER (0..511),
													...
													},
										tdd			SEQUENCE {
													cellParameters		INTEGER (0..127),
													...
													}
										},
				cellGlobalId			CellGlobalIdEUTRA-AndUTRA		OPTIONAL,
				referenceSystemFrameNumber
										INTEGER (0..4095),
				...
				},
		gSM		SEQUENCE {
				bcchCarrier			INTEGER (0..1023),
				bsic				INTEGER (0..63),
				cellGlobalId		CellGlobalIdGERAN					OPTIONAL,
				referenceFrame		SEQUENCE {
									referenceFN		INTEGER (0..65535),
									referenceFNMSB		INTEGER (0..63)		OPTIONAL,
									...
									},
				deltaGNSS-TOD		INTEGER (0 .. 127)		OPTIONAL,
				...
				},
		...,
		nbIoT-r14
				SEQUENCE {
				nbPhysCellId-r14	INTEGER (0..503),
				nbCellGlobalId-r14	ECGI						OPTIONAL,
				sfn-r14				BIT STRING (SIZE (10)),
				hyperSFN-r14		BIT STRING (SIZE (10))		OPTIONAL,
				...
				},
		nr-r15	SEQUENCE {
				nrPhysCellId-r15	INTEGER (0..1007),
				cellGlobalIdNR-r15	NR-CGI-r15					OPTIONAL,
				nrSystemReferenceNumber-r15
									BIT STRING (SIZE (10)),
				...
				}
		}		OPTIONAL,												
	...
}

-- ASN1STOP

	MeasurementReferenceTime field descriptions

	gnss-TOD-msec
This field specifies the GNSS TOD for which the measurements and/or location estimate are valid. The 22 bits of GNSS TOD are the least significant bits. The most significant bits shall be derived by the location server to unambiguously derive the GNSS TOD.
The value for GNSS TOD is derived from the GNSS specific system time indicated in gnss-TimeID rounded down to the nearest millisecond unit.
Scale factor 1 millisecond.

	gnss-TOD-frac
This field specifies the fractional part of the GNSS TOD in 250 ns resolution. The total GNSS TOD is given by gnss-TOD-msec + gnss-TOD-frac.
Scale factor 250 nanoseconds.

	gnss-TOD-unc
This field provides the accuracy of the relation GNSS-network time when GNSS-network time association is provided. When GNSS-network time association is not provided, this element can be included to provide the accuracy of the reported gnss-TOD-msec. 
If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time if applicable, as observed at the target device location, lies in the interval [GNSS TOD – gnss-TOD-unc, GNSS TOD + gnss-TOD-unc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
												r = C*(((1+x)K)-1)
with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K. Examples of gnss-TOD-unc value are as in the table Value of K to Value of uncertainty relation below.
This field shall be included if the target device provides GNSS-network time relationship.

	gnss-TimeID
This field specifies the GNSS system time for which the gnss-TOD-msec (and gnss-TOD-frac if applicable) is provided.

	networkTime
These fields specify the network time event which the GNSS TOD time stamps.
This field shall be included if the target device provides GNSS-network time relationship.

	physCellId
This field identifies the reference cell, as defined in [12], that is used for the GNSS-network time relation.

	cellGlobalId
This field specifies the globally unique cell identifier (Evolved Cell Global Identifier (ECGI) in E-UTRA, global UTRAN Cell Identifier in UTRA, or Cell Global Identification (CGI) in GERAN) of the reference cell, as defined in [12] for E-UTRA and [13] for UTRA, for which the GNSS network time relation is provided. 

	systemFrameNumber
This field specifies the system frame number in E-UTRA which the GNSS time time stamps, as defined in [12].

	mode
This field identifies the reference cell for the GNSS-network time relation, as defined in [13].

	referenceSystemFrameNumber
This field specifies the system frame number in UTRA, as defined in [13], which is used for time stamping.

	bcchCarrier, bsic
This field identifies the reference cell for the GNSS-network time relation in GERAN, as defined in [14].

	referenceFN, referenceFNMSB
These fields specify the frame number in GERAN which the GNSS time time stamps, as defined in [14]. The time of the reference frame boundary is as observed by the target device, i.e. without Timing Advance compensation. The referenceFNMSB field indicates the most significant bits of the frame number of the reference BTS corresponding to the GNSS-MeasurementList.  Starting from the complete GSM frame number denoted FN, the target device calculates Reference FN MSB as
									Reference FN MSB = floor(FN/42432)
The complete GSM frame number FN can then be reconstructed in the location server by combining the fields referenceFN with referenceFNMSB in the following way
								FN = referenceFNMSB *42432 + referenceFN

	deltaGNSS-TOD
This field specifies the difference in milliseconds between gnss-TOD-msec reported and the milli-second part of the SV time tsv_1 of the first SV in the list reported from the target device, as defined in [14]. The deltaGNSS-TOD is defined as 
										deltaGNSS-TOD  = gnss-TOD-msec  - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.

	nbPhysCellId
This field identifies the reference cell, as defined in [12] that is used for the GNSS-network time relation.

	nbCellGlobalId
This field specifies the global cell identifier of the NB-IoT reference cell, as defined in [12], for which the GNSS network time relation is provided.

	sfn
This field specifies the system frame number in NB-IoT which the GNSS time time stamps, as defined in [12].

	hyperSFN
This field specifies the hyper-SFN in NB-IoT which the GNSS time time stamps, as defined in [12].

	nrPhysCellId
This field identifies the reference cell, as defined in [x1], that is used for the GNSS-network time relation.

	cellGlobalIdNR
This field specifies the globally unique cell identifier (NR-CGI) in NR, of the reference cell, as defined in [x1] for NR, for which the GNSS network time relation is provided. 

	nrSystemFrameNumber
This field specifies the system frame number in NR which the GNSS time time stamps, as defined in [x1].



Value of K to Value of uncertainty relation
	Value of K
	Value of uncertainty

	0
	0 microseconds

	1
	0.07 microseconds

	2
	0.1498 microseconds

	-
	-

	50
	349.62 microseconds

	-
	-

	127
	≥ 8430000 microseconds



Next Change
[bookmark: _Toc494150455]6.5.1.2	OTDOA Assistance Data Elements
[bookmark: _Toc494150456]–	OTDOA-ReferenceCellInfo
The IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information for OTDOA assistance data. The slot number offsets and expected RSTDs in OTDOA-NeighbourCellInfoList are provided relative to the cell defined by this IE. If earfcnRef of this assistance data reference cell is different from that of the serving cell, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements with this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS positioning occasion information.
NOTE:	The location server should always include the PRS configuration of the assistance data reference and neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in [18].
-- ASN1START

OTDOA-ReferenceCellInfo ::= SEQUENCE {
	physCellId					INTEGER (0..503),
	cellGlobalId				ECGI						OPTIONAL,		-- Need ON
	earfcnRef					ARFCN-ValueEUTRA			OPTIONAL,		-- Cond NotSameAsServ0
	antennaPortConfig			ENUMERATED {ports1-or-2, ports4, ... }
															OPTIONAL,		-- Cond NotSameAsServ1
	cpLength					ENUMERATED { normal, extended, ... },
	prsInfo						PRS-Info					OPTIONAL,		-- Cond PRS
	...,
	[[ earfcnRef-v9a0			ARFCN-ValueEUTRA-v9a0		OPTIONAL		-- Cond NotSameAsServ2
	]],
	[[ tpId-r14					INTEGER (0..4095)			OPTIONAL,		-- Need ON
		cpLengthCRS-r14			ENUMERATED { normal, extended, ... }	
															OPTIONAL,		-- Cond CRS
		sameMBSFNconfigRef-r14 	BOOLEAN						OPTIONAL,		-- Need ON
		dlBandwidth-r14			ENUMERATED {n6, n15, n25, n50, n75, n100}
															OPTIONAL,		-- Cond NotSameAsServ3
		addPRSconfigRef-r14		SEQUENCE (SIZE (1..maxAddPRSconfig-r14)) OF PRS-Info
															OPTIONAL		-- Need ON	
	]]
}

maxAddPRSconfig-r14 			INTEGER ::= 2

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsServ0
	This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’ current primary cell.

	NotSameAsServ1
	The field is mandatory present if the antenna port configuration of the OTDOA assistance data reference cell is not the same as the antenna port configuration of the target devices’ current primary cell.

	NotSameAsServ2
	The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices’ current primary cell.

	PRS
	The field is mandatory present if positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present. 

	CRS
	The field is optionally present, need ON, if prsInfo is present. Otherwise it is not present.

	NotSameAsServ3
	The field is mandatory present if the downlink bandwidth configuration of the assistance data reference cell is not the same as the downlink bandwidth configuration of the target devices’ current primary cell and if PRS frequency hopping is used in the assistance data reference cell [16]; otherwise it is not present.



	OTDOA-ReferenceCellInfo field descriptions

	physCellId 
This field specifies the physical cell identity of the assistance data reference cell, as defined in [12].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as defined in [12]. The server should include this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	earfcnRef
This field specifies the EARFCN of the assistance data reference cell.

	antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the assistance data reference cell.

	cpLength
This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present, otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

	prsInfo
This field specifies the first PRS configuration of the assistance data reference cell.

	tpId
This field specifies an identity of the transmission point. This field together with the physCellId and/or prsID may be used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

	cpLengthCRS
This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as defined in [16]).

	sameMBSFNconfigRef
This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

	dlBandwidth
This field specifies the downlink bandwidth configuration of the assistance data reference cell, NRB in downlink, see TS 36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. 

	addPRSconfigRef
This field specifies the additional (second and possibly third) PRS configuration(s) of the assistance data reference cell.



[bookmark: _Toc494150457]–	PRS-Info
The IE PRS-Info provides the information related to the configuration of PRS in a cell.
-- ASN1START

PRS-Info ::= SEQUENCE {
	prs-Bandwidth			ENUMERATED { n6, n15, n25, n50, n75, n100, ... },
	prs-ConfigurationIndex	INTEGER (0..4095),
	numDL-Frames			ENUMERATED {sf-1, sf-2, sf-4, sf-6, ..., sf-add-v1420},
	...,
	prs-MutingInfo-r9		CHOICE {
		po2-r9					BIT STRING (SIZE(2)),
		po4-r9					BIT STRING (SIZE(4)),
		po8-r9					BIT STRING (SIZE(8)),
		po16-r9					BIT STRING (SIZE(16)),
		...,
		po32-v1420				BIT STRING (SIZE(32)),
		po64-v1420				BIT STRING (SIZE(64)),
		po128-v1420				BIT STRING (SIZE(128)),
		po256-v1420				BIT STRING (SIZE(256)),
		po512-v1420				BIT STRING (SIZE(512)),
		po1024-v1420			BIT STRING (SIZE(1024))
	}														OPTIONAL,				-- Need OP
	[[	prsID-r14				INTEGER (0..4095)			OPTIONAL,				-- Need ON
		add-numDL-Frames-r14	INTEGER (1..160)			OPTIONAL,				-- Cond sf-add
		prsOccGroupLen-r14		ENUMERATED {g2, g4, g8, g16, g32, g64, g128,... } 
															OPTIONAL, 				-- Cond Occ-Grp
		prsHoppingInfo-r14	CHOICE {
			nb2-r14				INTEGER (0.. maxAvailNarrowBands-Minus1-r14),
			nb4-r14				SEQUENCE (SIZE (3)) 
										OF INTEGER (0.. maxAvailNarrowBands-Minus1-r14)
	}														OPTIONAL				-- Cond PRS-FH
	]] ,
	[[	nrDelta-SFN-r15			INTEGER (-1024..1023)		OPTIONAL,				-- Need OP
	]]
	
}

maxAvailNarrowBands-Minus1-r14		INTEGER ::= 15	-- Maximum number of narrowbands minus 1

-- ASN1STOP

	Conditional presence
	Explanation

	sf-add
	The field is mandatory present if the numDL-Frames field has the value 'sf-add'; otherwise it is not present. 

	Occ-Grp
	The field is mandatory present if a PRS occasion group is configured; otherwise it is not present.

	PRS-FH
	The field is mandatory present if frequency hopping is used for PRS; otherwise it is not present.



	PRS-Info field descriptions

	prs-Bandwidth
This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

	prs-ConfigurationIndex
This field specfies the positioning reference signals configuration index IPRS as defined in [16].

	numDL-Frames
This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Enumerated values define 1, 2, 4, or 6 consecutive downlink subframes. The value sf-add indicates that NPRS is provided in the field add-numDL-Frames.

	prs-MutingInfo
This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic PRS muting sequence with periodicity TREP where TREP, counted in the number of PRS occasion groups [18], can be 2, 4, 8, 16, 32, 64, 128, 256, 512, or 1024 which is also the length of the selected bit string that represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in all the PRS occasions in the corresponding PRS occasion group. A PRS occasion group comprises one or more PRS occasions as indicated by prsOccGroupLen. Each PRS occasion comprises NPRS downlink positioning subframes as defined in [16]. The first bit of the PRS muting sequence corresponds to the first PRS occasion group that starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the prs-MutingInfo. If this field is not present the target device may assume that the PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfo is provided for a cell in the OTDOA-NeighbourCellInfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a TREP-bit muting pattern together with a PRS periodicity TPRS for the same cell which exceeds 10240 subframes (i.e., TREP × TPRS > 10240 subframes), the UE shall assume an n-bit muting pattern based on the first n‑bits, where n = 10240/TPRS.

	prsID
This field specifies the PRS-ID as defined in [16].

	add-numDL-Frames
This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Integer values define 1, 2, 3, …, 160 consecutive downlink subframes.

	prsOccGroupLen
This field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS occasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If omitted, the PRS occasion group length is 1. The product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280.

	prsHoppingInfo 

This field specifies the PRS frequency hopping configuration [16]. The choice nb2 indicates hopping between 2 narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning occasion of the first PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell is located at the centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated by nb2 or nb4, respectively, which defines the narrowband index as specified in TS 36.211 [16]. If this field is absent, no PRS frequency hopping is used.

	nrDelta-SFN 
This field specifies offset between the serving NR cell and the RSTD reference cell and if present,  the OTDOA configuration is relative the serving NR cell time timing instead of an LTE cell timing



[bookmark: _Toc494150458]–	OTDOA-NeighbourCellInfoList
The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the set of cells in the OTDOA-NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be performed by the target device, with the first cell in the list being the highest priority for measurement and with the same earfcn not appearing in more than one instance of OTDOA‑NeighbourFreqInfo.
If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the list may contain all cells (up to 3x24 cells) belonging to the same frequency layer or cells from different frequency layers with the first cell in the list still being the highest priority for measurement.
The prioritization of the cells in the list is left to server implementation. The target device should provide the available measurements in the same order as provided by the server.
If inter-frequency neighbour cells are included in OTDOA-NeighbourCellInfoList, where an inter-frequency is a E-UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.
-- ASN1START

OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF OTDOA-NeighbourFreqInfo
OTDOA-NeighbourFreqInfo ::= SEQUENCE (SIZE (1..24)) OF OTDOA-NeighbourCellInfoElement

OTDOA-NeighbourCellInfoElement ::= SEQUENCE {
	physCellId							INTEGER (0..503),
	cellGlobalId						ECGI				OPTIONAL,		-- Need ON
	earfcn								ARFCN-ValueEUTRA	OPTIONAL,		-- Cond NotSameAsRef0
	cpLength							ENUMERATED {normal, extended, ...} 
															OPTIONAL,		-- Cond NotSameAsRef1
	prsInfo								PRS-Info			OPTIONAL,		-- Cond NotSameAsRef2
	antennaPortConfig					ENUMERATED {ports-1-or-2, ports-4, ...}
															OPTIONAL,  		-- Cond NotsameAsRef3
	slotNumberOffset					INTEGER (0..19)		OPTIONAL,		-- Cond NotSameAsRef4
	prs-SubframeOffset					INTEGER (0..1279)	OPTIONAL,		-- Cond InterFreq
	expectedRSTD						INTEGER (0..16383),
	expectedRSTD-Uncertainty			INTEGER (0..1023),
	...,
	[[ earfcn-v9a0					ARFCN-ValueEUTRA-v9a0	OPTIONAL		-- Cond NotSameAsRef5
	]],
	[[ tpId-r14						INTEGER (0..4095)		OPTIONAL,		-- Need ON
		prs-only-tp-r14				ENUMERATED { true }		OPTIONAL,		-- Cond TBS
		cpLengthCRS-r14				ENUMERATED { normal, extended, ... }	
															OPTIONAL,		-- Cond CRS
		sameMBSFNconfigNeighbour-r14	BOOLEAN				OPTIONAL,		-- Need ON
		dlBandwidth-r14				ENUMERATED {n6, n15, n25, n50, n75, n100}
															OPTIONAL,		-- Cond NotSameAsRef6
		addPRSconfigNeighbour-r14	SEQUENCE (SIZE (1..maxAddPRSconfig-r14)) OF 
										Add-PRSconfigNeighbourElement-r14 
															OPTIONAL		-- Need ON
	]]
}

Add-PRSconfigNeighbourElement-r14 ::= SEQUENCE {
	add-prsInfo-r14					PRS-Info				OPTIONAL,		-- Cond NotSameAsRef7
	...
}

maxFreqLayers	INTEGER ::= 3

-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef0
	The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef1
	The field is mandatory present if the cyclic prefix length is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef2
	The field is mandatory present if the first PRS configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef3
	The field is mandatory present if the antenna port configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotsameAsRef4
	The field is mandatory present if the slot timing is not the same as for the assistance data reference cell; otherwise it is not present.

	NotSameAsRef5
	The field is absent if earfcn is present. If earfcn is not present, the field is mandatory present if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	InterFreq
	The field is optionally present, need OP, if the EARFCN is not the same as for the assistance data reference cell; otherwise it is not present.

	TBS
	The field is mandatory present if the OTDOA-NeighbourCellInfoElement is provided for a PRS-only TP; otherwise it is not present. 

	CRS
	The field is optionally present, need ON, if prsInfo is present. Otherwise it is not present.

	NotSameAsRef6
	The field is mandatory present if PRS frequency hopping is used on this neighbour cell [16] and if the downlink bandwidth configuration is not the same as for the assistance data reference cell; otherwise it is not present.

	NotSameAsRef7
	The field is mandatory present if any instance of the additional PRS configurations of addPRSconfigNeighbour is not the same as the corresponding instance of the additional PRS configuration of the addPRSconfigRef for the assistance data reference cell; otherwise it is not present.



	OTDOA-NeighbourCellInfoList field descriptions

	physCellId
This field specifies the physical cell identity of the neighbour cell, as defined in [12].

	cellGlobalId
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell identified by physCellId.

	earfcn
This field specifies the EARFCN of the neighbour cell.

	cpLength
This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise this field specifies the cyclic prefix length of CRS in this neighbour cell.

	prsInfo
This field specifies the first PRS configuration of the neighbour cell.
When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.
When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume that this cell has the same PRS periodicity (TPRS) as the assistance data reference cell.

	antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

	slotNumberOffset
This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell. 
The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent, the slot timing is the same as for the assistance data reference cell.

	prs-SubframeOffset
This field specifies the offset between the first PRS subframe of the first PRS occasion group of the first PRS configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS occasion group of the PRS configuration with the longest PRS occasion group periodicity (NOTE) of this cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.

	expectedRSTD
If PRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3Ts,  with Ts=1/(15000*2048) seconds.

If PRS is not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3´Ts, with Ts=1/(15000*2048) seconds.

	expectedRSTD-Uncertainty
If PRS is transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device.
The scale factor of the expectedRSTD-Uncertainty field is 3Ts, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the PRS occasion group of the PRS configuration with the longest PRS occasion group periodicity (NOTE) of the neighbour cell is received within the search window of size
[ expectedRSTD-Uncertainty3Ts,  expectedRSTD-Uncertainty3Ts] centered at 
TREF + 1 millisecondN + (expectedRSTD8192) 3Ts, where TREF is the reception time of the beginning of the first PRS occasion group of the first PRS configuration of the assistance data reference cell at the target device antenna connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N = prs-SubframeOffset otherwise.

If PRS is not transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3Ts, with Ts=1/(15000*2048) seconds.

If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to subframe X is received within the search window of size [ expectedRSTD-Uncertainty3Ts,  expectedRSTD-Uncertainty3Ts] centered at Tx + (expectedRSTD8192) 3Ts,

	tpId
This field specifies an identity of the transmission point. This field together with the physCellId and/or prsID may be used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

	prs-only-tp
This field, if present, indicates that the OTDOA-NeighbourCellInfoElement is provided for a PRS-only TP. 

For the purpose of RSTD measurements from a PRS-only TP, the target device shall not assume any other signals or physical channels are present other than PRS [28].

For the purpose of RSTD measurements from a PRS-only TP, the target device shall use the physCellId only for PRS generation, and only if no PRS-ID is provided for this TP.

	cpLengthCRS
This field specifies the cyclic prefix length of this assistance data neighbour cell CRS. If this field is present, the target device may assume the CRS and PRS antenna ports of this assistance data neighbour cell are quasi co-located (as defined in [16]).

	sameMBSFNconfigNeighbour
This field indicates whether the MBSFN subframe configuration of the neighbour cell is the same as the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

	dlBandwidth
This field specifies the downlink bandwidth configuration of the neighbour cell, NRB in downlink, see TS 36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	addPRSconfigNeighbour
This field specifies the additional (second and possibly third) PRS configuration(s) of the neighbour cell. When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume that each PRS positioning occasion in each instance of addPRSconfigNeighbour in the neighbour cell at least partially overlaps with a PRS positioning occasion of the same instance of addPRSconfigRef in the assistance data reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.
When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume that each instance of addPRSconfigNeighbour of this cell has the same PRS periodicity (TPRS) as the corresponding instance of addPRSconfigRef of the assistance data reference cell.



NOTE: 	If this cell has more than one PRS configuration with equal longest PRS occasion group periodicity (i.e., PRS occasion group length times TPRS), the first such configuration is referenced. In order to avoid ambiguity for frequency hopping, a PRS occasion group should contain at least 2 PRS occasions with hopping between 2 narrowbands and at least 4 PRS occasions with hopping between 4 narrowbands.


[…]
[bookmark: _Toc494150473]6.5.1.7	OTDOA Capability Information
[bookmark: _Toc494150474]–	OTDOA-ProvideCapabilities
The IE OTDOA-ProvideCapabilities is used by the target device to indicate its capability to support OTDOA and to provide its OTDOA positioning capabilities to the location server. 
-- ASN1START

OTDOA-ProvideCapabilities ::= SEQUENCE {
	otdoa-Mode		BIT STRING { 	ue-assisted 		(0),
									ue-assisted-NB-r14	(1) } (SIZE (1..8)),
	...,
	supportedBandListEUTRA 		SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA		OPTIONAL,
	supportedBandListEUTRA-v9a0	SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9a0
																						OPTIONAL,
	interFreqRSTDmeasurement-r10		ENUMERATED { supported }						OPTIONAL,
	additionalNeighbourCellInfoList-r10	ENUMERATED { supported }						OPTIONAL,
	prs-id-r14							ENUMERATED { supported }						OPTIONAL,
	tp-separation-via-muting-r14		ENUMERATED { supported }						OPTIONAL,
	additional-prs-config-r14			ENUMERATED { supported }						OPTIONAL,
	prs-based-tbs-r14					ENUMERATED { supported }						OPTIONAL,
	additionalPathsReport-r14			ENUMERATED { supported }						OPTIONAL,
	densePrsConfig-r14					ENUMERATED { supported }						OPTIONAL,
	maxSupportedPrsBandwidth-r14 		ENUMERATED { n6, n15, n25, n50, n75, n100, ...}	OPTIONAL,
	prsOccGroup-r14						ENUMERATED { supported }						OPTIONAL,
	prsFrequencyHopping-r14 			ENUMERATED { supported }						OPTIONAL,
	maxSupportedPrsConfigs-r14			ENUMERATED { c2, c3 }							OPTIONAL,
	periodicalReporting-r14				ENUMERATED { supported }						OPTIONAL,
	multiPrbNprs-r14					ENUMERATED { supported }						OPTIONAL,
	idleStateForMeasurements-r14		ENUMERATED { required }							OPTIONAL,
	numberOfRXantennas-r14				ENUMERATED { rx1, ... }							OPTIONAL,
	nrTimingReference-r15				ENUMERATED { supported }						OPTIONAL
}

maxBands INTEGER ::= 64

SupportedBandEUTRA ::= SEQUENCE {
	bandEUTRA							INTEGER (1..maxFBI)
}

SupportedBandEUTRA-v9a0 ::=		SEQUENCE {
	bandEUTRA-v9a0						INTEGER (maxFBI-Plus1..maxFBI2)		OPTIONAL
}

maxFBI								INTEGER	::=	64	-- Maximum value of frequency band indicator
maxFBI-Plus1						INTEGER ::= 65	-- lowest value extended FBI range
maxFBI2								INTEGER ::= 256	-- highest value extended FBI range

-- ASN1STOP

	OTDOA-ProvideCapabilities field descriptions

	otdoa-Mode
This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular OTDOA mode is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: 		Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.
ue-assisted-NB: 	Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-IoT NPRS.

	SupportedBandEUTRA
This field specifies the frequency bands for which the target device supports RSTD measurements. One entry corresponding to each supported E‑UTRA band as defined in TS 36.101 [21]. In case the target device includes bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

	interFreqRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and between the frequency bands indicated in SupportedBandEUTRA.

	additionalNeighbourCellInfoList
This field, if present, indicates that the target device supports up to 3×24 OTDOA-NeighbourCellInfoElement in OTDOA‑NeighbourCellInfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each OTDOA-NeighbourCellInfoElement as specified in subclause 6.5.1.2.

	prs-id
This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in [16] and support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList.

	tp-separation-via-muting
This field, if present, indicates that the target device supports RSTD measurements for cells which have associated transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission points have the same physical cell identity as the associated cell, and where these transmission points are identified via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA‑NeighbourCellInfoList.

	additional-prs-config
This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS configuration in PRS-Info IE comprise:
- support for prs-ConfigurationIndex > 2399;
- support for NPRS values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);
- support for muting bit string lengths > 16 bits.

	prs-based-tbs
This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

	additionalPathsReport
This field, if present, indicates that the target device supports reporting of timing information for additional detected paths for RSTD reference and each neighbour cell.

	densePrsConfig 
This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated with capability additional-prs-config which comprises:
- support for prs-ConfigurationIndex > 2404;
- support for NPRS values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).
In case additional-prs-config is present, this field is not present.

	maxSupportedPrsBandwidth 
This field, if present, indicates the maximum PRS bandwidth supported by the target device. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If this field is not present, the target device is assumed to support the PRS bandwidth associated with the target device type, which for LTE devices including Cat-M1/M2 is 100 resource blocks and for NB-IoT devices is 1 resource block.

	prsOccGroup 
This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a configured muting pattern applies per PRS occasion group.

	prsFrequencyHopping 
This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in [16].

	maxSupportedPrsConfigs
This field, if present, indicates that the target device supports multiple PRS configurations per cell. Enumerated value c2 indicates support for up to 2 configurations; c3 indicates support for up to 3 configurations.

	periodicalReporting
This field, if present, indicates that the target device supports periodicalReporting of RSTD measurements. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	multiPrbNprs
This field, if present, indicates that the target device supports NPRS configuration in more than one resource block (i.e., maxCarrier in PRS-Info-NB greater 1).

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform RSTD measurements.

	numberOfRXantennas
This field is not applicable to NB-IoT devices.
This field, if present, indicates the number of UE downlink receive antennas for RSTD measurements (see 3GPP TS 36.133 [18]). Enumerated value rx1 indicates a single antenna receiver. If this field is absent, the target device is assumed to support two RX antennas for RSTD measurements. 

	nrTimingReference
This field, if present,indicates that the target device supports OTDOA configurations based on an NR cell timing reference.



Editor’s Note: 	Whether the capability multiPrbNprs is needed or not is FFS.

[bookmark: _Toc494150475]6.5.1.8	OTDOA Capability Information Request
[bookmark: _Toc494150476]–	OTDOA-RequestCapabilities
The IE OTDOA-RequestCapabilities is used by the location server to request the capability of the target device to support OTDOA and to request OTDOA positioning capabilities from a target device. 
-- ASN1START

OTDOA-RequestCapabilities ::= SEQUENCE {
	...,
	
}

-- ASN1STOP

Next Change

6.5.3	Enhanced Cell ID Positioning
6.5.3.1	E‑CID Location Information 
–	ECID-ProvideLocationInformation
The IE ECID-ProvideLocationInformation is used by the target device to provide E‑CID location measurements to the location server. It may also be used to provide ECID positioning specific error reason.
-- ASN1START

ECID-ProvideLocationInformation ::= SEQUENCE {
	ecid-SignalMeasurementInformation	ECID-SignalMeasurementInformation		OPTIONAL,
	ecid-Error							ECID-Error								OPTIONAL,
	...
}

-- ASN1STOP

6.5.3.2	E‑CID Location Information Elements
–	ECID-SignalMeasurementInformation
The IE ECID-SignalMeasurementInformation is used by the target device to provide various UE‑measurements to the location server. 

-- ASN1START

ECID-SignalMeasurementInformation ::= SEQUENCE {
	primaryCellMeasuredResults	MeasuredResultsElement	OPTIONAL,
	measuredResultsList			MeasuredResultsList,
	...
}

MeasuredResultsList ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement

[bookmark: _Hlk513634504]MeasuredResultsElement ::= SEQUENCE {
	physCellId		INTEGER (0..503),
	cellGlobalId	CellGlobalIdEUTRA-AndUTRA			OPTIONAL,
	arfcnEUTRA 		ARFCN-ValueEUTRA,
	systemFrameNumber
					BIT STRING (SIZE (10))				OPTIONAL,
	rsrp-Result		INTEGER (0..97)						OPTIONAL,
	rsrq-Result		INTEGER (0..34)						OPTIONAL,
	ue-RxTxTimeDiff	INTEGER (0..4095)					OPTIONAL,
	...,
	[[ arfcnEUTRA-v9a0		ARFCN-ValueEUTRA-v9a0 		OPTIONAL		-- Cond EARFCN-max 
	]],
	[[ nrsrp-Result-r14		INTEGER (0..113)			OPTIONAL,
	   nrsrq-Result-r14		INTEGER (0..74)				OPTIONAL,
	   carrierFreqOffsetNB-r14
							CarrierFreqOffsetNB-r14		OPTIONAL,		-- Cond NB-IoT
	   hyperSFN-r14			BIT STRING (SIZE (10))		OPTIONAL
	]]
	[[ nrPhysCellId-r15		INTEGER (0..1007),
	   cellGlabalIdNR-r15	NR-CGI				  		OPTIONAL,
	   arfcnNR-r15			ARFCN-ValueNR,
	   nrSystemFrameNumber-r15		
							BIT STRING (SIZE (10))		OPTIONAL,
	   nr-RSRP-Result-r15   INTEGER (0..124)			OPTIONAL,
       nr-RSRQ-Result-r15	INTEGER (0..127)			OPTIONAL,
	   cgiAndTimingInd-r15	 ENUMERATED { retrieved }   OPTIONAL
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding arfcnEUTRA (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	NB-IoT
	The field is mandatory present if the measured cell is a NB-IoT cell. Otherwise it is not present.



	ECID-SignalMeasurementInformation field descriptions

	primaryCellMeasuredResults
This field contains measurements for the primary cell, when the target device reports measurements for both primary cell and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell only, in which case the measurements the primary cell is reported in the measuredResultsList.

	measuredResultsList 
This list contains the E‑CID measurements for up to 32 cells.

	physCellId
This field specifies the physical cell identity of the measured cell.

	cellGlobalId
This field specifies cell global ID of the measured cell. The target device shall provide this field if it was able to determine the ECGI of the measured cell at the time of measurement.

	arfcnEUTRA
This field specifies the ARFCN of the measured E-UTRA carrier frequency, as defined in [12]. In case the target device includes arfcnEUTRA-v9a0, the target device shall set the corresponding arfcnEUTRA (i.e. without suffix) to maxEARFCN.

	systemFrameNumber
This field specifies the system frame number of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of measurement.

	rsrp-Result
This field specifies the reference signal received power (RSRP) measurement, as defined in [12], [17].

	rsrq-Result
This field specifies the reference signal received quality (RSRQ) measurement, as defined in [12], [17].

	ue-RxTxTimeDiff
This field specifies the UE Rx–Tx time difference measurement, as defined in [17]. It is provided only for measurements on the UE’s primary cell.
Measurement report mapping is according to 3GPP TS 36.133 [18]. 

	nrsrp-Result
This field specifies the narrowband reference signal received power (NRSRP) measurement, as defined in [17]. Measurement report mapping is according to TS 36.133 [18].

	nrsrq-Result
This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in [17]. 
Measurement report mapping is according to TS 36.133 [18].

	carrierFreqOffsetNB
This field specifies the offset of the NB-IoT channel number to ARFCN given by arfcnEUTRA as defined in TS 36.101 [21].

	hyperSFN
This field specifies the hyper-SFN of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the hyper-SFN of the cell at the time of measurement.

	nrPhysCellId
This field specifies the physical cell identity of the measured NR cell. 

	nrCellGlobalId
This field specifies cell global ID of the measured NR cell. The target device shall provide this field if it was able to determine the CGI of the measured NR cell at the time of measurement.

	arfcnNR
This field specifies the ARFCN of the measured NR carrier frequency, as defined in [x1]. 

	nrSystemFrameNumber
This field specifies the system frame number of the measured NR cell during which the measurements have been performed. The target device shall include this field if it was able to determine the SFN of the NR cell at the time of measurement.

	nr-RSRP-Result
This field specifies the NR reference signal received power (NR RSRP) measurement, as defined in [x3]. Measurement report mapping is according to TS 36.133 [x4].

	nr-RSRQ-Result
This field specifies the NR reference signal received quality (NR RSRQ) measurement, as defined in [x3]. 
Measurement report mapping is according to TS 36.133 [x4].

	[bookmark: _Hlk513634546]cgiAndTimingInd
This field, if present, confirms that the target device has retrieved SFN0 timing of the concerned E-UTRA cell. If present, the field cellGlobalId shall be included,



6.5.3.3	E‑CID Location Information Request
–	ECID-RequestLocationInformation
The IE ECID-RequestLocationInformation is used by the location server to request E‑CID location measurements from a target device. 
-- ASN1START

ECID-RequestLocationInformation ::= SEQUENCE {
	requestedMeasurements		BIT STRING { 	rsrpReq		(0),
												rsrqReq		(1),
												ueRxTxReq	(2),
												nrsrpReq-r14	(3),
												nrsrqReq-r14	(4),
												cgiAndTimingInd-r15	(5),
												nr-rsrpReq-r15  (6),
												nr-rsrqReq-r15  (7)} (SIZE(1..8)),
	...
}

-- ASN1STOP

	ECID-RequestLocationInformation field descriptions

	requestedMeasurements 
This field specifies the E‑CID measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested.



6.5.3.4	E‑CID Capability Information 
–	ECID-ProvideCapabilities
The IE ECID-ProvideCapabilities is used by the target device to indicate its capability to support E‑CID and to provide its E‑CID location capabilities to the location server. 
-- ASN1START

ECID-ProvideCapabilities ::= SEQUENCE {
	ecid-MeasSupported	BIT STRING { 	rsrpSup		(0),
										rsrqSup		(1),
										ueRxTxSup	(2),
										nrsrpSup-r14	(3),
										nrsrqSup-r14	(4),
										cgiAndTimingInd-r15	(5),
										nr-rsrpReq-r15  (6),
										nr-rsrqReq-r15  (7)} (SIZE(1..8)),
	...,
	[[	ueRxTxSupTDD-r13					ENUMERATED { true }				OPTIONAL
	]],
	[[	periodicalReporting-r14				ENUMERATED { supported }		OPTIONAL,
		triggeredReporting-r14				ENUMERATED { supported }		OPTIONAL,
		idleStateForMeasurements-r14		ENUMERATED { required }			OPTIONAL
	]]
}

-- ASN1STOP

	ECID-Provide-Capabilities field descriptions

	ecid-MeasSupported
This field specifies the E‑CID measurements supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic Cell ID positioning method is supported by the target device. 
If the UE Rx-Tx time difference measurement is supported by the target device (i.e., ueRxTxSup field is set to one), it means that the UE supports the UE Rx-Tx time difference measurement reporting via both LPP signaling and RRC signalling.
If a target device doesn’t support LPP, the E-SMLC may assume the target device can not report the UE Rx-Tx time difference measurement results via RRC signalling.
If the target device supports CGI and timing indication, it means that the UE supports retrieving E-CGI and SFN0 timing from an LTE cell, and internally maintaining the SFN0 timing for subsequent E-UTRA OTDOA configuration.

	ueRxTxSupTDD
This field, if present, indicates that any UE Rx-Tx time difference measurement reporting for TDD from the target device includes the NTAoffset according to [16], [17] and uses the UE Rx-Tx time difference measurement report mapping for TDD as specified in 3GPP TS 36.133 [18]. This field may only be included if the ueRxTxSup field in ecid‑MeasSupported is set to value one.

	periodicalReporting
This field, if present, indicates that the target device supports periodicalReporting of ECID measurements. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	triggeredReporting
This field, if present, indicates that the target device supports triggeredReporting for the cellChange event. If this field is absent, the location server may assume that the target device does not support triggeredReporting in CommonIEsRequestLocationInformation.

	idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform ECID measurements.



6.5.3.5	E‑CID Capability Information Request
–	ECID-RequestCapabilities
The IE ECID-RequestCapabilities is used by the location server to request E‑CID positioning capabilities from a target device. 
-- ASN1START

ECID-RequestCapabilities ::= SEQUENCE {
	...
}

-- ASN1STOP

6.5.3.6	E‑CID Error Elements
–	ECID-Error
The IE ECID-Error is used by the location server or target device to provide E‑CID error reasons to the target device or location server, respectively. 
-- ASN1START

ECID-Error ::= CHOICE {
	locationServerErrorCauses		ECID-LocationServerErrorCauses,
	targetDeviceErrorCauses			ECID-TargetDeviceErrorCauses,
	...
}

-- ASN1STOP

–	ECID-LocationServerErrorCauses
The IE ECID-LocationServerErrorCauses is used by the location server to provide E‑CID error reasons to the target device.
-- ASN1START

ECID-LocationServerErrorCauses ::= SEQUENCE {
	cause		ENUMERATED	{	undefined,								
								...
							},
	...
}

-- ASN1STOP

–	ECID-TargetDeviceErrorCauses
The IE ECID-TargetDeviceErrorCauses is used by the target device to provide E-CID error reasons to the location server.
-- ASN1START

ECID-TargetDeviceErrorCauses ::= SEQUENCE {
	cause		ENUMERATED {	undefined,
								requestedMeasurementNotAvailable,
								notAllrequestedMeasurementsPossible,
								...
							},
	rsrpMeasurementNotPossible				NULL		OPTIONAL,
	rsrqMeasurementNotPossible				NULL		OPTIONAL,
	ueRxTxMeasurementNotPossible			NULL		OPTIONAL,
	...,
	[[
	  nrsrpMeasurementNotPossible-r14		NULL		OPTIONAL,
	  nrsrqMeasurementNotPossible-r14		NULL		OPTIONAL
	]],
    [[
	  cgiAndTimingIndNotPossible-r15		NULL		OPTIONAL,
	  nrRSRPMeasurementNotPossible-r15		NULL		OPTIONAL,
	  nrRSRQMeasurementNotPossible-r15		NULL		OPTIONAL
	]]

}

-- ASN1STOP

	ECID-TargetDeviceErrorCauses field descriptions

	cause
This field provides a ECID specific error cause. If the cause value is ‘notAllRequestedMeasurementsPossible’, the target device was not able to provide all requested ECID measurements (but may be able to provide some measurements). In this case, the target device should include any of the rsrpMeasurementNotPossible, rsrqMeasurementNotPossible, ueRxTxMeasurementNotPossible, nrsrpMeasurementNotPossible, or nrsrqMeasurementNotPossible cgiAndTimingIndNotPossible, nrRSRPMeasurementNorPossible, or nrRSRQMeasurementNotPossible fields, as applicable.
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