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[bookmark: _Toc12618164][bookmark: _Toc12632605][bookmark: _Toc20690526]
1	Scope
The present document contains the definition of the LTE Positioning Protocol (LPP). LPP is also used in 5GS with NR radio access to support NR positioning.
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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
ARP	Antenna Reference Point
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
DL-AoD	Downlink Azimuth angle of Departure
DL-TDOA	Downlink Time Difference of Arrival
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
FKP	(German) Flächen-Korrektur-Parameter (area correction parameter)
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
HA GNSS	High-Accuracy GNSS (RTK, PPP)
ICD	Interface Control Document
IGS	International GNSS Service
IOD	Issue of Data
IS	Interface Specification
LLA	Latitude Longitude Altitude
LPP	LTE Positioning Protocol
LPPa	LTE Positioning Protocol Annex
LSB	Least Significant Bit
MAC	Master Auxiliary Concept
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
Multi-RTT	Mulitple-Round Trip Time
NAV	Navigation
NB-IoT	NarrowBand Internet of Things
NCGI	NR Cell Global Identifier 
NICT	National Institute of Information and Communications Technology
NI-LR	Network Induced Location Request
NPRS	Narrowband Positioning Reference Signals
NR	NR Radio Access
NRSRP	Narrowband Reference Signal Received Power
NRSRQ	Narrowband Reference Signal Received Quality
NTSC	National Time Service Center of Chinese Academy of Sciences
OSR	Observation Space Representation
OTDOA	Observed Time Difference Of Arrival
PDU	Protocol Data Unit
PPP	Precise Point Positioning
PRB	Physical Resource Block
PRC	Pseudo‑Range Correction
PRS	Positioning Reference Signals
posSIB	Positioning System Information Block
PZ-90	Parametry Zemli 1990 Goda – Parameters of the Earth Year 1990
QZS	Quasi Zenith Satellite
QZSS	Quasi-Zenith Satellite System
QZST	Quasi-Zenith System Time
RF	Radio Frequency
RRC	Range‑Rate Correction
Radio Resource Control
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSTD	Reference Signal Time Difference
RTK	Real-Time Kinematic
RTT	Round Trip Time
RU	Russia
SBAS	Space Based Augmentation System
SET	SUPL Enabled Terminal
SFN	System Frame Number
SLP	SUPL Location Platform
SSID	Service Set Identifier
SSR	State Space Representation
SUPL	Secure User Plane Location
SV	Space Vehicle
TB	Terrestrial Beacon
TBS	Terrestrial Beacon System
TLM	Telemetry
TOD	Time Of Day
TOW	Time Of Week
TP	Transmission Point
TRP	Transmission-Reception Point
UDRE	User Differential Range Error
ULP	User Plane Location Protocol
USNO	US Naval Observatory
UT1	Universal Time No.1
UTC	Coordinated Universal Time
WAAS	Wide Area Augmentation System
WGS‑84	World Geodetic System 1984
WLAN	Wireless Local Area Network

[bookmark: _Toc12618165]4	Functionality of Protocol
[bookmark: _Toc12618166]4.1	General
[bookmark: _Toc12618167]4.1.1	LPP Configuration
LPP is used point-to-point between a location server (E-SMLC. LMF or SLP) and a target device (UE or SET) in order to position the target device using position-related measurements obtained by one or more reference sources. Figure 4.1.1-1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN and NG-RAN (as defined in TS 36.305 [2], TS 38.305 [38] and TS 23.271 [3]).
NB-IoT is a non-backward compatible variant of E-UTRAN supporting a reduced set of functionalities. In this specification, procedures and messages specified for the UE equally apply to the UE in NB-IoT.


Figure 4.1.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN or NG-RAN
[bookmark: _Toc12618168]4.1.2	LPP Sessions and Transactions
An LPP session is used between a Location Server and the target device in order to obtain location related measurements or a location estimate or to transfer assistance data. A single LPP session is used to support a single location request (e.g., for a single MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.271 [3]). Each LPP session comprises one or more LPP transactions, with each LPP transaction performing a single operation (capability exchange, assistance data transfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as LPP procedures. The instigator of an LPP session will always instigate the first LPP transaction, but subsequent transactions may be instigated by either end. LPP transactions within a session may occur serially or in parallel. LPP transactions are indicated at the LPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response).
Messages within a transaction are linked by a common transaction identifier.
[bookmark: _Toc12618169]4.1.3	LPP Position Methods
Internal LPP positioning methods and associated signalling content are defined in this specification.
This version of the specification defines OTDOA, A-GNSS, E-CID, Sensor, TBS, WLAN, and Bluetooth positioning methods.
Editor’s Note: FFS on how to capture NR E-CID, Multi-RTT, DL-AoD, DL-TDOA for NR.
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[bookmark: _Toc12618187]5.1.4	Transmission of LPP Provide Capabilities
When triggered to transmit a ProvideCapabilities message, the target device shall:
1>	for each positioning method whose capabilities are to be indicated:
2>	set the corresponding IE to include the device's capabilities;
2>	if OTDOA capabilities are to be indicated:
3>	include the IE supportedBandListEUTRA;
1>	deliver the response to lower layers for transmission.
Editor’s Note: FFS on whether supportedBandListNR is needed.
[bookmark: _Toc12618188]5.2	Procedures related to Assistance Data Transfer
The purpose of the procedures in this clause is to enable the target to request assistance data from the server to assist in positioning, and to enable the server to transfer assistance data to the target in the absence of a request.
These procedures instantiate the Assistance Data Transfer transaction from TS 36.305 [2] and TS 38.305 [38].
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[bookmark: _Toc12618196]5.3	Procedures related to Location Information Transfer
The purpose of the procedures in this clause is to enable the server to request location measurement data and/or a location estimate from the target, and to enable the target to transfer location measurement data and/or a location estimate to a server in the absence of a request.
These procedures instantiate the Location Information Transfer transaction in TS 36.305 [2] and TS 38.305 [38].
NOTE:	The service layer (e.g. NAS or OMA SUPL ULP) would be used to transfer information associated with a location request from a target to a server (MO-LR).
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[bookmark: _Toc12618217]6.3	Message Body IEs
[bookmark: _Hlk23878758]Editor’s Note: FFS on whether use use critical extension for Rel-16 to branch out message body for LTE and combined LTE and NR.

[bookmark: _Toc12618218]–	RequestCapabilities
[bookmark: OLE_LINK2]The RequestCapabilities message body in a LPP message is used by the location server to request the target device capability information for LPP and the supported individual positioning methods.
-- ASN1START

RequestCapabilities ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			requestCapabilities-r9		RequestCapabilities-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

RequestCapabilities-r9-IEs ::= SEQUENCE {
	commonIEsRequestCapabilities		CommonIEsRequestCapabilities		OPTIONAL,	-- Need ON
	a-gnss-RequestCapabilities			A-GNSS-RequestCapabilities			OPTIONAL,	-- Need ON
	otdoa-RequestCapabilities			OTDOA-RequestCapabilities			OPTIONAL,	-- Need ON
	ecid-RequestCapabilities			ECID-RequestCapabilities			OPTIONAL,	-- Need ON
	epdu-RequestCapabilities			EPDU-Sequence						OPTIONAL,	-- Need ON
	...,
	[[	sensor-RequestCapabilities-r13	Sensor-RequestCapabilities-r13		OPTIONAL,	-- Need ON
		tbs-RequestCapabilities-r13		TBS-RequestCapabilities-r13			OPTIONAL,	-- Need ON
		wlan-RequestCapabilities-r13	WLAN-RequestCapabilities-r13		OPTIONAL,	-- Need ON
		bt-RequestCapabilities-r13		BT-RequestCapabilities-r13			OPTIONAL	-- Need ON
	]],
	[[	nr-ECID-RequestCapabilities-r16	NR-ECID-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-Multi-RTT-RequestCapabilities-r16	NR-Multi-RTT-RequestCapabilities-r16	OPTIONAL,	-- Need ON
		nr-DL-AoD-RequestCapabilities-r16	NR-DL-AoD-RequestCapabilities-r16		OPTIONAL,	-- Need ON
		nr-DL-TDOA-RequestCapabilities-r16	NR-DL-TDOA-RequestCapabilities-r16		OPTIONAL	-- Need ON
	]]
}

-- ASN1STOP

[bookmark: _Toc12618219]–	ProvideCapabilities
The ProvideCapabilities message body in a LPP message indicates the LPP capabilities of the target device to the location server.
-- ASN1START

ProvideCapabilities ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			provideCapabilities-r9		ProvideCapabilities-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

ProvideCapabilities-r9-IEs ::= SEQUENCE {
	commonIEsProvideCapabilities		CommonIEsProvideCapabilities		OPTIONAL,
	a-gnss-ProvideCapabilities			A-GNSS-ProvideCapabilities			OPTIONAL,
	otdoa-ProvideCapabilities			OTDOA-ProvideCapabilities			OPTIONAL,
	ecid-ProvideCapabilities			ECID-ProvideCapabilities			OPTIONAL,
	epdu-ProvideCapabilities			EPDU-Sequence						OPTIONAL,
	...,
	[[	sensor-ProvideCapabilities-r13	Sensor-ProvideCapabilities-r13		OPTIONAL,
		tbs-ProvideCapabilities-r13		TBS-ProvideCapabilities-r13			OPTIONAL,
		wlan-ProvideCapabilities-r13	WLAN-ProvideCapabilities-r13		OPTIONAL,
		bt-ProvideCapabilities-r13		BT-ProvideCapabilities-r13			OPTIONAL
	]],
	[[	nr-ECID-ProvideCapabilities-r16	NR-ECID-ProvideCapabilities-r16		OPTIONAL,	
		nr-Multi-RTT-ProvideCapabilities-r16	NR-Multi-RTT-ProvideCapabilities-r16	OPTIONAL,	
		nr-DL-AoD-ProvideCapabilities-r16	NR-DL-AoD-ProvideCapabilities-r16		OPTIONAL,	
		nr-DL-TDOA-ProvideCapabilities-r16	NR-DL-TDOA-ProvideCapabilities-r16		OPTIONAL	
	]]

}

-- ASN1STOP

[bookmark: _Toc12618220]–	RequestAssistanceData
The RequestAssistanceData message body in a LPP message is used by the target device to request assistance data from the location server.
-- ASN1START

RequestAssistanceData ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			requestAssistanceData-r9	RequestAssistanceData-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

RequestAssistanceData-r9-IEs ::= SEQUENCE {
	commonIEsRequestAssistanceData		CommonIEsRequestAssistanceData		OPTIONAL,
	a-gnss-RequestAssistanceData		A-GNSS-RequestAssistanceData		OPTIONAL,
	otdoa-RequestAssistanceData			OTDOA-RequestAssistanceData			OPTIONAL,
	epdu-RequestAssistanceData			EPDU-Sequence						OPTIONAL,
	...,
	[[	sensor-RequestAssistanceData-r14
										Sensor-RequestAssistanceData-r14	OPTIONAL,
		tbs-RequestAssistanceData-r14	TBS-RequestAssistanceData-r14		OPTIONAL,
		wlan-RequestAssistanceData-r14	WLAN-RequestAssistanceData-r14		OPTIONAL
	]],
	[[	nr-ECID-RequestAssistanceData-r16	NR-ECID-RequestAssistanceData-r16	OPTIONAL,	
		nr-Multi-RTT-RequestAssistanceData-r16	NR-Multi-RTT-RequestAssistanceData-r16	OPTIONAL,
		nr-DL-AoD-RequestAssistanceData-r16	NR-DL-AoD-RequestAssistanceData-r16	OPTIONAL,	
		nr-DL-TDOA-RequestAssistanceData-r16	NR-DL-TDOA-RequestAssistanceData-r16	OPTIONAL	
	]]

}

-- ASN1STOP

[bookmark: _Toc12618221]–	ProvideAssistanceData
The ProvideAssistanceData message body in a LPP message is used by the location server to provide assistance data to the target device either in response to a request from the target device or in an unsolicited manner.
-- ASN1START

ProvideAssistanceData ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			provideAssistanceData-r9	ProvideAssistanceData-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

ProvideAssistanceData-r9-IEs ::= SEQUENCE {
	commonIEsProvideAssistanceData		CommonIEsProvideAssistanceData		OPTIONAL,	-- Need ON
	a-gnss-ProvideAssistanceData		A-GNSS-ProvideAssistanceData		OPTIONAL,	-- Need ON
	otdoa-ProvideAssistanceData			OTDOA-ProvideAssistanceData			OPTIONAL,	-- Need ON
	epdu-Provide-Assistance-Data		EPDU-Sequence						OPTIONAL,	-- Need ON
	...,
	[[
	sensor-ProvideAssistanceData-r14	Sensor-ProvideAssistanceData-r14	OPTIONAL,	-- Need ON
	tbs-ProvideAssistanceData-r14		TBS-ProvideAssistanceData-r14		OPTIONAL,	-- Need ON
	wlan-ProvideAssistanceData-r14		WLAN-ProvideAssistanceData-r14		OPTIONAL	-- Need ON
	]],
	[[	nr-ECID-ProvideAssistanceData-r16	NR-ECID-ProvideAssistanceData-r16	OPTIONAL,	-- Need ON
		nr-Multi-RTT-ProvideAssistanceData-r16	NR-Multi-RTT-ProvideAssistanceData-r16	OPTIONAL,	-- Need ON
		nr-DL-AoD-ProvideAssistanceData-r16	NR-DL-AoD-ProvideAssistanceData-r16	OPTIONAL,	-- Need ON
		nr-DL-TDOA-ProvideAssistanceData-r16	NR-DL-TDOA-ProvideAssistanceData-r16	OPTIONAL	-- Need ON
	]]

}

-- ASN1STOP

	ProvideAssistanceData field descriptions

	commonIEsProvideAssistanceData
This IE is provided for future extensibility and should not be included in this version of the protocol.



[bookmark: _Toc12618222]–	RequestLocationInformation
The RequestLocationInformation message body in a LPP message is used by the location server to request positioning measurements or a position estimate from the target device.
-- ASN1START

RequestLocationInformation ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			requestLocationInformation-r9	RequestLocationInformation-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

RequestLocationInformation-r9-IEs ::= SEQUENCE {
	commonIEsRequestLocationInformation
										CommonIEsRequestLocationInformation	OPTIONAL,	-- Need ON
	a-gnss-RequestLocationInformation	A-GNSS-RequestLocationInformation	OPTIONAL,	-- Need ON
	otdoa-RequestLocationInformation	OTDOA-RequestLocationInformation	OPTIONAL,	-- Need ON
	ecid-RequestLocationInformation		ECID-RequestLocationInformation		OPTIONAL,	-- Need ON
	epdu-RequestLocationInformation		EPDU-Sequence						OPTIONAL,	-- Need ON
	...,
	[[
	sensor-RequestLocationInformation-r13
										Sensor-RequestLocationInformation-r13
																			OPTIONAL,	-- Need ON
	tbs-RequestLocationInformation-r13	TBS-RequestLocationInformation-r13	OPTIONAL,	-- Need ON
	wlan-RequestLocationInformation-r13	WLAN-RequestLocationInformation-r13	OPTIONAL,	-- Need ON
	bt-RequestLocationInformation-r13	BT-RequestLocationInformation-r13	OPTIONAL	-- Need ON
	]],
	[[	nr-ECID-RequestLocationInformation-r16	NR-ECID-RequestLocationInformation-r16	OPTIONAL,	-- Need ON
		nr-Multi-RTT-RequestLocationInformation-r16	NR-Multi-RTT-RequestLocationInformation-r16 OPTIONAL,	-- Need ON
		nr-DL-AoD-RequestLocationInformation-r16	NR-DL-AoD-RequestLocationInformation-r16	OPTIONAL,	-- Need ON
		nr-DL-TDOA-RequestLocationInformation-r16	NR-DL-TDOA-RequestLocationInformation-r16	OPTIONAL	-- Need ON
	]]

}

-- ASN1STOP

	RequestLocationInformation field descriptions

	commonIEsRequestLocationInformation
This field specifies the location information type requested by the location server and optionally other configuration information associated with the requested location information. This field should always be included in this version of the protocol.



[bookmark: _Toc12618223]–	ProvideLocationInformation
The ProvideLocationInformation message body in a LPP message is used by the target device to provide positioning measurements or position estimates to the location server.
-- ASN1START

ProvideLocationInformation ::= SEQUENCE {
	criticalExtensions		CHOICE {
		c1						CHOICE {
			provideLocationInformation-r9	ProvideLocationInformation-r9-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture	SEQUENCE {}
	}
}

ProvideLocationInformation-r9-IEs ::= SEQUENCE {
	commonIEsProvideLocationInformation
										CommonIEsProvideLocationInformation	OPTIONAL,
	a-gnss-ProvideLocationInformation	A-GNSS-ProvideLocationInformation	OPTIONAL,
	otdoa-ProvideLocationInformation	OTDOA-ProvideLocationInformation	OPTIONAL,
	ecid-ProvideLocationInformation		ECID-ProvideLocationInformation		OPTIONAL,
	epdu-ProvideLocationInformation		EPDU-Sequence						OPTIONAL,
	...,
	[[
	sensor-ProvideLocationInformation-r13
										Sensor-ProvideLocationInformation-r13
																			OPTIONAL,
	tbs-ProvideLocationInformation-r13	TBS-ProvideLocationInformation-r13	OPTIONAL,
	wlan-ProvideLocationInformation-r13	WLAN-ProvideLocationInformation-r13	OPTIONAL,
	bt-ProvideLocationInformation-r13	BT-ProvideLocationInformation-r13	OPTIONAL
	]],
	[[	nr-ECID-ProvideLocationInformation-r16	NR-ECID-ProvideLocationInformation-r16	OPTIONAL,	
		nr-Multi-RTT-ProvideLocationInformation-r16	NR-Multi-RTT-ProvideLocationInformation-r16 OPTIONAL,	
		nr-DL-AoD-ProvideLocationInformation-r16	NR-DL-AoD-ProvideLocationInformation-r16	OPTIONAL,	
		nr-DL-TDOA-ProvideLocationInformation-r16	NR-DL-TDOA-ProvideLocationInformation-r16	OPTIONAL	
	]]

}

-- ASN1STOP

Editor’s Note: FFS on how to capture NR E-CID, Multi-RTT, DL-AoD, DL-TDOA for NR, introduce highlevel IE NR-Positioning and common subsection NR positioning measurements or define them as separate IEs and separate subsections.
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[bookmark: _Toc12618226]6.4	Common IEs
Common IEs comprise IEs that are applicable to more than one LPP positioning method.
[bookmark: _Toc12618227]6.4.1	Common Lower-Level IEs
[bookmark: _Toc12618228]–	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-v1510	(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: _Toc12618229][bookmark: OLE_LINK121][bookmark: OLE_LINK122]–	ARFCN-ValueEUTRA
The IEs ARFCN-ValueEUTRA and ARFCN-ValueEUTRA-v9a0 are used to indicate the ARFCN of the E-UTRA carrier frequency, as defined in TS 36.331 [12].
-- ASN1START

ARFCN-ValueEUTRA ::= INTEGER (0..maxEARFCN)

ARFCN-ValueEUTRA-v9a0 ::=	INTEGER (maxEARFCN-Plus1..maxEARFCN2)

ARFCN-ValueEUTRA-r14 ::=	INTEGER (0..maxEARFCN2)

maxEARFCN					INTEGER ::= 65535	-- Maximum value of EUTRA carrier frequency

maxEARFCN-Plus1				INTEGER ::= 65536	-- Lowest value extended EARFCN range

maxEARFCN2					INTEGER ::= 262143	-- Highest value extended EARFCN range

-- ASN1STOP

NOTE:	For fields using the original value range, as defined by IE ARFCN-ValueEUTRA i.e. without suffix, value maxEARFCN indicates that the E-UTRA carrier frequency is indicated by means of an extension.
[bookmark: _Toc12618230]–	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 [34] and TS 38.101-1 [37].
-- ASN1START

ARFCN-ValueNR-r15 ::= INTEGER (0..3279165)

-- ASN1STOP

[bookmark: _Toc12618231]–	ARFCN-ValueUTRA
The IE ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, as defined in TS 25.331 [13].
-- ASN1START

ARFCN-ValueUTRA ::=	INTEGER (0..16383)

-- ASN1STOP

[bookmark: _Toc12618232]–	CarrierFreq-NB
The IE CarrierFreq-NB is used to provide the NB-IoT carrier frequency, as defined in TS 36.101 [21].
-- ASN1START

CarrierFreq-NB-r14 ::=		SEQUENCE {
	carrierFreq-r14				ARFCN-ValueEUTRA-r14,
	carrierFreqOffset-r14		CarrierFreqOffsetNB-r14				OPTIONAL,
	...
}

-- ASN1STOP

	CarrierFreq-NB field descriptions

	carrierFreq
This field specifies the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

	carrierFreqOffset
This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. 



–	CarrierFreqOffsetNB
The IE CarrierFreqOffsetNB is used to provide the offset of the NB-IoT channel number to EARFCN of a NB-IoT carrier.
-- ASN1START

CarrierFreqOffsetNB-r14 ::=		ENUMERATED {
									v-10, v-9, v-8,	v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,
									v0, v1, v2, v3, v4, v5, v6, v7, v8, v9
									}

-- ASN1STOP


	CarrierFreqOffsetNB field descriptions

	CarrierFreqOffsetNB
This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10 means -10, v-9 means -9, and so on.



[bookmark: _Toc12618233]–	CellGlobalIdEUTRA-AndUTRA
The IE CellGlobalIdEUTRA-AndUTRA specifies the global Cell Identifier for E‑UTRA or UTRA, the globally unique identity of a cell in E‑UTRA or UTRA.
-- ASN1START

CellGlobalIdEUTRA-AndUTRA ::= SEQUENCE {
	plmn-Identity		SEQUENCE {
							mcc		SEQUENCE (SIZE (3))	OF INTEGER (0..9),
							mnc		SEQUENCE (SIZE (2..3))	OF INTEGER (0..9)
						},
	cellIdentity		CHOICE {
		eutra	BIT STRING (SIZE (28)),
		utra	BIT STRING (SIZE (32))
	},
	...
}

-- ASN1STOP

	CellGlobalIdEUTRA-AndUTRA field descriptions

	plmn-Identity
This field identifies the PLMN of the cell as defined in TS 36.331 [12].

	cellIdentity
This field defines the identity of the cell within the context of the PLMN as defined in TS 36.331 [12] and TS 25.331 [13]. The size of the bit string allows for the 32-bit extended UTRAN cell ID; in case the cell ID is shorter, the first bits of the string are set to 0.



[bookmark: _Toc12618234]–	CellGlobalIdGERAN
The IE CellGlobalIdGERAN specifies the global Cell Identifier for GERAN, the globally unique identity of a cell in GERAN.
-- ASN1START

CellGlobalIdGERAN ::= SEQUENCE {
	plmn-Identity		SEQUENCE {
							mcc		SEQUENCE (SIZE (3))	OF INTEGER (0..9),
							mnc		SEQUENCE (SIZE (2..3))	OF INTEGER (0..9)
							},
	locationAreaCode		BIT STRING (SIZE (16)),
	cellIdentity			BIT STRING (SIZE (16)),
	...
}

-- ASN1STOP

	CellGlobalIdGERAN field descriptions

	plmn-Identity
This field identifies the PLMN of the cell.

	locationAreaCode
This field is a fixed length code identifying the location area within a PLMN.

	cellIdentity
This field specifies the cell Identifier which is unique within the context of the GERAN location area.



[bookmark: _Toc12618235]–	ECGI
The IE ECGI specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA (TS 36.331 [12]).
NOTE:	The IE ECGI is also used for NB-IoT access.
-- ASN1START

ECGI ::= SEQUENCE {
	mcc				SEQUENCE (SIZE (3))	OF INTEGER (0..9),
	mnc				SEQUENCE (SIZE (2..3))	OF INTEGER (0..9),
	cellidentity	BIT STRING (SIZE (28))
}

-- ASN1STOP

[bookmark: _Toc12618236]–	Ellipsoid-Point
The IE Ellipsoid-Point is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

Ellipsoid-Point ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607)		-- 24 bit field
}

-- ASN1STOP

[bookmark: _Toc12618237]–	Ellipsoid-PointWithUncertaintyCircle
The IE Ellipsoid-PointWithUncertaintyCircle is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

Ellipsoid-PointWithUncertaintyCircle ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	uncertainty					INTEGER (0..127)
}

-- ASN1STOP

[bookmark: _Toc12618238]–	EllipsoidPointWithUncertaintyEllipse
The IE EllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

EllipsoidPointWithUncertaintyEllipse ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	uncertaintySemiMajor		INTEGER (0..127),
	uncertaintySemiMinor		INTEGER (0..127),
	orientationMajorAxis		INTEGER (0..179),
	confidence					INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc12618239]–	EllipsoidPointWithAltitude
The IE EllipsoidPointWithAltitude is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

EllipsoidPointWithAltitude ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	altitudeDirection			ENUMERATED {height, depth},
	altitude					INTEGER (0..32767)				-- 15 bit field
}

-- ASN1STOP

[bookmark: _Toc12618240]–	EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
The IE EllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	altitudeDirection			ENUMERATED {height, depth},
	altitude					INTEGER (0..32767),				-- 15 bit field
	uncertaintySemiMajor		INTEGER (0..127),
	uncertaintySemiMinor		INTEGER (0..127),
	orientationMajorAxis		INTEGER (0..179),
	uncertaintyAltitude			INTEGER (0..127),
	confidence					INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc12618241]–	EllipsoidArc
The IE EllipsoidArc is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

EllipsoidArc ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607),	-- 24 bit field
	innerRadius					INTEGER (0..65535),				-- 16 bit field,
	uncertaintyRadius			INTEGER (0..127),
	offsetAngle					INTEGER (0..179),
	includedAngle				INTEGER (0..179),
	confidence					INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc12618242]–	EPDU-Sequence
The EPDU-Sequence contains IEs that are defined externally to LPP by other organizations.
-- ASN1START

EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU

maxEPDU INTEGER ::= 16

EPDU ::= SEQUENCE {
	ePDU-Identifier			EPDU-Identifier,
	ePDU-Body				EPDU-Body
}

EPDU-Identifier ::= SEQUENCE {
	ePDU-ID					EPDU-ID,
	ePDU-Name				EPDU-Name		OPTIONAL,
	...
}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING

-- ASN1STOP

	EPDU-Sequence field descriptions

	EPDU-ID
This field provides a unique integer ID for the externally defined positioning method. Its value is assigned to the external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers defined in this version of the specification.

	EPDU-Name
This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body
The content and encoding of this field are defined externally to LPP.



External PDU Identifier Definition
	EPDU-ID
	EPDU Defining entity
	Method name
	Reference

	1
	OMA LOC
	OMA LPP extensions (LPPe)
	OMA-TS-LPPe-V1_0 [20]



[bookmark: _Toc12618243]–	HighAccuracyEllipsoidPointWithUncertaintyEllipse
The IE HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15 ::= SEQUENCE {
	degreesLatitude-r15				INTEGER(-2147483648..2147483647),
	degreesLongitude-r15			INTEGER(-2147483648..2147483647),
	uncertaintySemiMajor-r15		INTEGER (0..255),
	uncertaintySemiMinor-r15		INTEGER (0..255),
	orientationMajorAxis-r15		INTEGER (0..179),
	confidence-r15					INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc12618244]–	HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid
The IE HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15 ::= SEQUENCE {
	degreesLatitude-r15				INTEGER(-2147483648..2147483647),
	degreesLongitude-r15			INTEGER(-2147483648..2147483647),
	altitude-r15					INTEGER(-64000..1280000),
	uncertaintySemiMajor-r15		INTEGER (0..255),
	uncertaintySemiMinor-r15		INTEGER (0..255),
	orientationMajorAxis-r15		INTEGER (0..179),
	horizontalConfidence-r15		INTEGER (0..100),
	uncertaintyAltitude-r15			INTEGER (0..255),
	verticalConfidence-r15			INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc12618245]–	HorizontalVelocity
The IE HorizontalVelocity is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047)
}

-- ASN1STOP

[bookmark: _Toc12618246]–	HorizontalWithVerticalVelocity
The IE HorizontalWithVerticalVelocity is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalWithVerticalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalSpeed				INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc12618247]–	HorizontalVelocityWithUncertainty
The IE HorizontalVelocityWithUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalVelocityWithUncertainty ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	uncertaintySpeed			INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc12618248]–	HorizontalWithVerticalVelocityAndUncertainty
The IE HorizontalWithVerticalVelocityAndUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalWithVerticalVelocityAndUncertainty ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalSpeed				INTEGER(0..255),
	horizontalUncertaintySpeed	INTEGER(0..255),
	verticalUncertaintySpeed	INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc12618249]–	LocationCoordinateTypes
The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].
-- ASN1START

LocationCoordinateTypes ::= SEQUENCE {
	ellipsoidPoint											BOOLEAN,
	ellipsoidPointWithUncertaintyCircle						BOOLEAN,
	ellipsoidPointWithUncertaintyEllipse					BOOLEAN,
	polygon													BOOLEAN,
	ellipsoidPointWithAltitude								BOOLEAN,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid		BOOLEAN,
	ellipsoidArc											BOOLEAN,
	...,
	[[
		highAccuracyEllipsoidPointWithUncertaintyEllipse-r15				BOOLEAN		OPTIONAL,
		highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15	BOOLEAN		OPTIONAL
	]]
}

-- ASN1STOP

[bookmark: _Toc12618250]–	NCGI
The IE NCGI specifies the NR Cell Global Identifier (NCGI) which is used to identify NR cells globally (TS 38.331 [35]).
-- ASN1START

NCGI-r15 ::= 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

[bookmark: _Toc12618251]–	PeriodicAssistanceDataControlParameters
The IE PeriodicAssistanceDataControlParameters is used in a periodic assistance data delivery procedure as described in clauses 5.2.1a and 5.2.2a.
-- ASN1START

PeriodicAssistanceDataControlParameters-r15 ::= SEQUENCE {
	periodicSessionID-r15			PeriodicSessionID-r15,
	...,
	[[
		updateCapabilities-r15		UpdateCapabilities-r15		OPTIONAL
	]]
}

PeriodicSessionID-r15 ::= SEQUENCE {
	periodicSessionInitiator-r15	ENUMERATED { locationServer, targetDevice, ... },
	periodicSessionNumber-r15		INTEGER (0..255),
	...
}

UpdateCapabilities-r15 ::= BIT STRING {primaryCellID-r15	(0)} (SIZE(1..8))

-- ASN1STOP

	PeriodicAssistanceDataControlParameters field descriptions

	periodicSessionID
This field identifies a particular periodic assistance data delivery session and the initiator of the session.

	updateCapabilities
This field identifies the capabilities of the sending entity to support an update of periodic assistance data. A bit value set to one indicates a capability is supported and a bit value set to zero indicates a capability is not supported.



[bookmark: _Toc12618252]–	Polygon
The IE Polygon is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

Polygon ::= SEQUENCE (SIZE (3..15)) OF PolygonPoints

PolygonPoints ::= SEQUENCE {
	latitudeSign				ENUMERATED {north, south},
	degreesLatitude				INTEGER (0..8388607),			-- 23 bit field
	degreesLongitude			INTEGER (-8388608..8388607)		-- 24 bit field
}

-- ASN1STOP

[bookmark: _Toc12618253]–	PositioningModes
The IE PositioningModes is used to indicate several positioning modes using a bit map.
-- ASN1START

PositioningModes ::= SEQUENCE {
	posModes		BIT STRING {	standalone	(0),
									ue-based	(1),
									ue-assisted	(2)
	} (SIZE (1..8)),
	...
}

-- ASN1STOP

	PositioningModes field descriptions

	posModes
This field specifies the positioning mode(s). This is represented by a bit string, with a one‑value at the bit position means the particular positioning mode is addressed; a zero‑value means not addressed.



[bookmark: _Toc12618254]–	SegmentationInfo
The IE SegmentationInfo is used by a sender to indicate that LPP message segmentation is used, as specified in clause 4.3.5.
-- ASN1START

SegmentationInfo-r14 ::= ENUMERATED { noMoreMessages, moreMessagesOnTheWay }

-- ASN1STOP

	SegmentationInfo field descriptions

	SegmentationInfo
noMoreMessages indicates that this is the only or last LPP message segment used to deliver the entire message body.
moreMessagesOnTheWay indicates that this is one of multiple LPP message segments used to deliver the entire message body.



[bookmark: _Toc12618255]–	VelocityTypes
The IE VelocityTypes defines a list of possible velocity shapes as defined in TS 23.032 [15].
-- ASN1START

VelocityTypes ::= SEQUENCE {
	horizontalVelocity										BOOLEAN,
	horizontalWithVerticalVelocity							BOOLEAN,
	horizontalVelocityWithUncertainty						BOOLEAN,
	horizontalWithVerticalVelocityAndUncertainty			BOOLEAN,
	...
}

-- ASN1STOP
6.4.3	Common NR Positioning Information Elements

–	NR DL PRS configuration
The IE NR-DL-PRS-Config defines downlink PRS configuration.
-- ASN1START

NR-DL-PRS-Config-r16 ::= SEQUENCE {

	nr-DL-PRS-ConfigTRP-List-r16	SEQUENCE (SIZE (1..nrMaxTRP)) OF NR-DL-PRS-ConfigTRP-r16,
	...
}

NR-DL-PRS-ConfigTRP-r16 ::= SEQUENCE {
	trp-id-r16					TRP-ID-r16,
	dl-PRS-ResourceSetList-r16		SEQUENCE (SIZE (1..nrMaxSets)) DL-PRS-ResourceSet-r16,	
	dl-PRS-SFN0-Offset-r16		INTEGER (1..FFS),			-- FFS us
	ss-PBCH-BlockPower-r16		INTEGER (-60..50),
	...
}


DL-PRS-ResourceSet-r16 ::= SEQUENCE {
	dl-PRS-ResourceSetId-r16			DL-PRS-ResourceSetId-r16,
	dl-PRS-Periodicity-r16				ENUMERATED {s4, s5, s8, s10, s16, s20, s32, s40, s64, s80, s160, s320, s640, s1280, s2560, s5120, s10240, s20480},
	dl-PRS-ResourceRepetitionFactor-r16	ENUMERATED {n1, n2, n4, n6, n8, n16, n32},
	dl-PRS-ResourceTimeGap-r16			ENUMERATED {s1, s2, s4, s8, s16, s32},
	dl-PRS-ResourceSetSlotOffset-r16	INTEGER {0..DL-PRS-Periodicity-1},
	dl-PRS-ResourceList-r16				SEQUENCE (SIZE (1..nrMaxResources)) OF DL-PRS-Resource-r16,
	dl-PRS-NumSymbols-r16				ENUMERATED {n2, n4, n6},	-- FFS on {1, 3, 8, 12}
	dl-PRS-MutingPattern-r16			CHOICE {
			po2-r16							BIT STRING (SIZE(2)),
			po4-r16							BIT STRING (SIZE(4)),
			po8-r16							BIT STRING (SIZE(8)),
			po16-r16						BIT STRING (SIZE(16)),
			po32-r16						BIT STRING (SIZE(32)),
			...
		}															OPTIONAL,	-- Cond ?
	dl-PRS-ResourcePower-r16			INTEGER (0..ffs),	--FFS on the value range
	dl-PRS-CombSizeN-r16				ENUMERATED {n2, n4, n6},	
--FFS in RAN1PositioningFrequencyLayer or DL-PRS-ResourceSet or Per TRP
	...
	nrMaxResources	INTEGER ::= ffs	-- Maximum resources can be configured for one set
	nrMaxSets	INTEGER ::= ffs	-- Maximum resources set can be configured for one TRP
}

DL-PRS-Resource-r16 ::= SEQUENCE {
	dl-PRS-ResourceId-r16				NR-DL-PRS-ResourceID,
	dl-PRS-SequenceId-r16				INTEGER {0.. 4095},	--FFS larger value
	dl-PRS-ReOffset-r16					INTEGER (0..ffs),	--FFS on the value range
	dl-PRS-ResourceSlotOffset-r16		CHOICE {
			n2-r16							INTEGER (0..1),
			n4-r16							INTEGER (0..3),
			n6-r16							INTEGER (0..5)
		},
	dl-PRS-ResourceSymbolOffset-r16		INTEGER (0.. MaxResoourceOffsetValue),
--FFS in RAN1 on MaxResoourceOffsetValue
	dl-PRS-QCL-Info-r16						DL-PRS-QCL-Info-r16,
	...
}

DL–PRS-PositioningFrequencyLayer-r16 ::= SEQUENCE {
	dl-PRS-SubcarrierSpacing-r16		ENUMERATED {kHz15, kHz30, kHz60, kHz120},
-- Dl-PRS-ResourceBandwidth, DL-PRS-StartPRB FFS in RAN1 DL–PRS-PositioningFrequencyLayer or DL PRS --Resource Set
	dl-PRS-ResourceBandwidth-r16		INTEGER (0..272), --n24, n28, n32, n36, n40, …, 268, 272
	dl-PRS-StartPRB-r16					INTEGER(0..2176),
	dl-PRS-PointA-r16					ARFCN-ValueNR-r15,
	...
}
[bookmark: _Hlk24037360]DL-PRS-QCL-Info-r16 ::= SEQUENCE {
	rs-Type-r16						ENUMERATED {SSB, dlPRS},
	dl-PRS-QCL-Type-r16				ENUMERATED {typeC, typeD}
}

nrMaxTRP					INTEGER ::= FFS		-- Maximum number of TRPs 
DL-PRS-Periodicity-1	INTEGER ::= 20479	-- Maximum PRS periodicity minue 1

-- ASN1STOP


–	NR DL PRS measurment capability
The IE NR-DL-PRS-Meas-Capability defines the UE downlink PRS measurement capability. 
-- ASN1START

NR-DL-PRS-Meas-Capability-r16 ::= SEQUENCE {
	supportedBandListNR-r16			SEQUENCE (SIZE (1..nrMaxBands)) OF SupportedBandNR		OPTIONAL, --- not in RAN1 list
	maxNumOfDL-PRS-Resources-r16	MaxNumOfDL-PRS-Resources-r16,		-- FFS on the definition
	numDL-PRS-RSRPMeasurementsPerTRP-r16	INTEGER (1..FFS),			-- FFS 3?
	numPositioningFrequencyLayers-r16		INTEGER (1..FFS),			-- FFS
	numTrpPerPositioningFrequencyLayer-r16	INTEGER (1..FFS),			-- FFS
	numDL-PRS-ResourceSetsPerTRP-r16		INTEGER (1..FFS),			-- FFS
	numDL-PRS-ResourcesPerSet-r16			INTEGER (1..FFS),			-- FFS
	totalNum-DL-PRS-Resources-r16			INTEGER (1..FFS),			-- FFS
	...
}

SupportedBandNR-r16 ::= SEQUENCE {
	FreqBandIndicatorNR-r16 ::=             INTEGER (1..1024)
}

nrMaxBands-r16                                INTEGER ::= 1024    -- Maximum number of supported bands in UE capability.
-- ASN1STOP
Editor’s Note: all capabilities in NR-DL-PRS-Meas-Capability will be discussed in RAN1 in Nov meeting.

–	NR MeasQuality reporting
The IE NR- MeasQuality defines the target device′s best estimate of the quality of measurements. 
-- ASN1START

NR-MeasQuality-r16 ::= SEQUENCE {
	timingMeasQualityValue-r16			INTEGER (0..ffs),	--FFS on the value range
	timingMeasQualityResolution-r16 	INTEGER (0..ffs),	--FFS on the value range
	...
}

-- ASN1STOP

Editor’s Note: FFS on whether to introduce DL-PRS-MeasurementReportConfig IE or put in CommonIEsRequestLocationInformation and RequestLocationInformation.

–	NR-DL-PRS-AssistanceData
The IE NR-DL-PRS-AssistanceDataList is used by the location server to provide lists of DL-PRS assistance data. 
-- ASN1START


NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-Reference-r16 DL-PRS-ReferenceInfo	OPTIONAL,		-- FFS on Need Code
	nr-DL-PRS-AssistanceDataList-r16	SEQUENCE (SIZE (1..nrMaxFreqLayers)) OF NR-DL-PRS-AssistanceDataPerFreq-r16
}

NR-DL-PRS-AssistanceDataPerFreq-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceDataPerFreq (SIZE (1..nrMaxTRPs)) OF NR-DL-PRS-AssistanceDataPerTRP-r16,
	nr-DL–PRS-PositioningFrequencyLayer-r16	NR-DL–PRS-PositioningFrequencyLayer-r16	OPTIONAL,	--Need ON
	...

}

NR-DL-PRS-AssistanceDataPerTRP-r16 ::= SEQUENCE {
	nr-DL-PRS-expectedRSTD-r16		INTEGER (0..ffs),	--FFS in RAN1
	nr-DL-PRS-expectedRSTD-uncerainty-r16	INTEGER (0..ffs),	--FFS in RAN1
	nr-PhysCellId-r16				NR-PhysCellId-r16			OPTIONAL,
	nr-CellGlobalId-r16				NCGI-r15					OPTIONAL,		-- Need ON
	nrARFCNRef-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Cond NotSameAsRefServ0
	nr-DL-PRS-Config-r16			NR-DL-PRS-Config-r16,				
	...

}

DL-PRS-ReferenceInfo ::= SEQUENCE {
	trp-ID-r16					TRP-ID-r16		OPTIONAL,
	nr-DL-PRS-ResourceID-List-r16	(SIZE (1..nrMaxResourceIDs)) OF NR-DL-PRS-ResourceId-r16 OPTIONAL,
	dL-PRS-ResourceSetId-r16			DL-PRS-ResourceSetId-r16 OPTIONAL	
}

nrMaxFreqLayers	INTEGER ::= FFS	-- FFS on meax freq
nrMaxTRPs		INTEGER ::= FFS		-- FFS on max TRPs
nrMaxResourceIDs INTEGER ::= FFS		-- FFS on max ResourceIDs

-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRefServ0
	The field is mandatory present if the NRARFCN is not the same as for the assistance data reference TRP or the NRARFCN of the target devices' current primary TRP.; otherwise it is not present.



	NR-DL-PRS-AssistanceData field descriptions

	nr-PhysCellId
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalId
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP indicated by nr-PhysCellId.

	nrARFCNRef
This field specifies the NRARFCN of the TRP.

	nr-DL-PRSprsInfo-Config 
This field specifies the PRS configuration of the TRP.



[bookmark: _Hlk24040501]Editor’s Note: TBC whether PCI/NCGI are not needed?

–	NR-DL-PRS-ResourceID
-- ASN1START

NR-DL-PRS-ResourceID-r16 ::= INTEGER (0..ffs) --FFS on the value range
-- ASN1STOP

–	NR-DL-PRS-ResourceSetID
-- ASN1START

NR-DL-PRS-ResourceSetID-r16 ::= INTEGER (0..ffs) --FFS on the value range
-- ASN1STOP


–	NR-PhysCellId
The IE NR-PhysCellId specifies the NR physical cell identifier (TS 38.331 [35]).
-- ASN1START

NR-PhysCellId-r16 ::= SEQUENCE {
	PhysCellId				INTEGER (0..1007)}

-- ASN1STOP

–	TRP-ID
-- ASN1START

TRP-ID-r16 ::= INTEGER (0..ffs) --FFS on the value range
-- ASN1STOP

–	NR UL SRS measurment capability
The IE NR-UL-SRS-Meas-Capability defines the UE uplink SRS measurement capability. 
-- ASN1START

NR-UL-SRS-Meas-Capability-r16 ::= SEQUENCE {
	--FFS
}

-- ASN1STOP
Editor’s Note: all capabilities in NR-UL-SRS-Meas-Capability will be discussed in RAN1 in Nov meeting.


	Next change



6.w.1	NR-ECID Positioning
This clause defines the information elements for NR ECID positioning (TS 38.305 [38]).
6.w.1.1	NR-ECID Location Information
–	NR-ECID-ProvideLocationInformation
The IE NR-ECID-ProvideLocationInformation is used by the target device to provide NR ECID location measurements to the location server. It may also be used to provide NR ECID positioning specific error reason.
-- ASN1START

NR-ECID-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-ECID-SignalMeasurementInformation-r16	NR-ECID-SignalMeasurementInformation-r16 OPTIONAL,
	nr-ECID-Error-r16							NR-ECID-Error-r16						OPTIONAL,
	...
}

-- ASN1STOP


6.w.1.2	NR-ECID Location Information Elements
–	NR-ECID-SignalMeasurementInformation
The IE NR-ECID-SignalMeasurementInformation is used by the target device to provide NR ECID measurements to the location server. 

-- ASN1START

NR-ECID-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-PrimaryTRPMeasuredResults-r16	NR-MeasuredResultsElement-r16	OPTIONAL,
	nr-MeasuredResultsList-r16			NR-MeasuredResultsList-r16,
	...
}
NR-MeasuredResultsList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs)) OF MeasuredResultsElement-r16

NR-MeasuredResultsElement-r16 ::= SEQUENCE {
	systemFrameNumber			BIT STRING (SIZE (10)),	
	nr-PhysCellId-r16			NR-PhysCellId-r16 			OPTIONAL,
	cellGlobalId-r16			NCGI-r15					OPTIONAL,
	nrarfcn-r16					ARFCN-ValueNR-r15,
	nr-SS-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-SS-RSRQ-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-SS-RSRPB-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-CSI-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-CSI-RSRQ-Result-r16			INTEGER (0..127)			OPTIONAL,
	...
}


nrMaxTRPs		INTEGER ::= FFS		-- FFS on max TRPs

-- ASN1STOP

	NR-ECID-SignalMeasurementInformation field descriptions

	systemFrameNumber
This field specifies the system frame number of the measured TRP 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.

	nr-SS-RSRP-Result
This field specifies the SS reference signal received power (SS-RSRP) measurement, as defined in TS 38.331 [35].

	nr-SS-RSRQ-Result
This field specifies the SS reference signal received Quality (SS-RSRQ) measurement, as defined in TS 38.331 [35].

	nr-CSI-RSRP-Result
This field specifies the CSI reference signal received power (CSI-RSRP) measurement, as defined in TS 38.331 [35].

	nr-CSI-RSRQ-Result
This field specifies the CSI reference signal received Quality (CSI-RSRQ) measurement, as defined in TS 38.331 [35].

	nr-SS-RSRPB-Result
This field specifies the SS reference signal received power per branch (SS-RSRPB) measurement, as defined in TS 38.331 [35].

	nr-PhysCellId
This field specifies the physical cell identity of the measured TRP.

	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 NCGI of the measured TRP at the time of measurement.

	nrarfcn
This field specifies the ARFCN of the measured NR carrier frequency, as defined in TS 38.331 [35]. 

	primaryCellMeasuredResults
This field contains measurements for the primary TRP (if the primary TRP is a NR TRP), when the target device reports measurements for both primary TRP and neighbour TRPs. This field shall be omitted when the target device reports measurements for the primary TRP only, in which case the measurements for the primary TRP is reported in the measuredResultsList. 



6.w.1.3	NR-ECID Location Information Request
–	NR-ECID-RequestLocationInformation
The IE NR-ECID-RequestLocationInformation is used by the location server to request NR-ECID location measurements from a target device. 

-- ASN1START

NR-ECID-RequestLocationInformation-r16 ::= SEQUENCE {
	requestedMeasurements-r16		BIT STRING {	ssrsrpReq		(0),
													ssrsrqReq		(1),
													csirsrpReq		(2),				
													csirsrqReq		(3),																				ssrsrpbReq		(4)} (SIZE(1..8)),
	... 
}

-- ASN1STOP

	NR-ECID-RequestLocationInformation field descriptions

	requestedMeasurements
This field specifies the NR-ECID 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.w.1.4	NR-ECID Capability Information
–	NR-ECID-ProvideCapabilities
The IE NR-ECID-ProvideCapabilities is used by the target device to indicate its capability to support NR-ECID and to provide its NR-ECID positioning capabilities to the location server.
-- ASN1START

NR-ECID-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-ECID-MeasSupported -r16		BIT STRING {	ssrsrpSup		(0),
													ssrsrqSup		(1),
													csirsrpSup		(2),				
													csirsrqSup		(3),																				ssrsrpbSup		(4)} (SIZE(1..8)),
	... 
}
-- ASN1STOP


6.w.1.5	NR-ECID Capability Information Request
–	NR-ECID-RequestCapabilities
The IE NR-ECID-RequestCapabilities is used by the location server to request the capability of the target device to support NR-ECID and to request NR-ECID positioning capabilities from a target device.
-- ASN1START

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

-- ASN1STOP

6.w.1.6	NR-ECID Error Elements
–	NR-ECID-Error
The IE NR-ECID-Error is used by the location server or target device to provide NR-ECID error reasons to the target device or location server, respectively.
-- ASN1START

NR-ECID-Error-r16 ::= CHOICE {
	locationServerErrorCauses-r16		NR-ECID-LocationServerErrorCauses-r16,
	targetDeviceErrorCauses-r16			NR-ECID-TargetDeviceErrorCauses-r16,
	...
}

-- ASN1STOP

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

NR-ECID-LocationServerErrorCauses-r16 ::= SEQUENCE {
	Cause-r16		ENUMERATED	{	undefined,
								...
							},
	...
}

-- ASN1STOP

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

NR-ECID-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	Cause-r16		ENUMERATED {	undefined,
								requestedMeasurementNotAvailable,
								notAllrequestedMeasurementsPossible,
								...
							},
	ss-RSRPMeasurementNotPossible				NULL		OPTIONAL,
	ss-RSRQMeasurementNotPossible				NULL		OPTIONAL,
	csi-RSRPMeasurementNotPossible				NULL		OPTIONAL,
	csi-RSRQMeasurementNotPossible				NULL		OPTIONAL,
	ss-RSRPBMeasurementNotPossible				NULL		OPTIONAL,
	...
}

-- ASN1STOP


6.x.1	NR-DL-TDOA Positioning
This clause defines the information elements for NR downlink TDOA positioning (TS 38.305 [38]).
[bookmark: _Toc12618267]6.x.1.1	NR-DL-TDOA Assistance Data
[bookmark: _Toc12618268]–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR downlink TDOA. It may also be used to provide NR DL TDOA positioning specific error reason.

-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16				NR-DL-PRS-AssistanceData-r16,
	nr-DL-TDOA-Error-r16						NR-DL-TDOA-Error-r16		OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

[bookmark: _Toc12618277]6.x.1.2	NR-DL-TDOA Assistance Data Request
[bookmark: _Toc12618278]–	NR-DL-TDOA-RequestAssistanceData
The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellId-r16			NR-PhysCellId-r16,
	...
}

-- ASN1STOP

	NR-DL-TDOA-RequestAssistanceData field descriptions

	nr-PhysCellId
This field specifies the NR physical cell identity of the current primary TRP of the target device.



[bookmark: _Toc12618279]6.x.1.3	NR-DL-TDOA Location Information
[bookmark: _Toc12618280]–	NR-DL-TDOA-ProvideLocationInformation
The IE NR-DL-TDOA-ProvideLocationInformation is used by the target device to provide NR-DL-TDOA location measurements to the location server. It may also be used to provide NR-DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideLocationInformation-r16 ::= SEQUENCE {
	dl-TDOA-SignalMeasurementInformation-r16	DL-TDOA-SignalMeasurementInformation-r16 OPTIONAL,
	dl-TDOA-Error-r16							DL-TDOA-Error-r16							OPTIONAL,
	...
}

-- ASN1STOP


[bookmark: _Toc12618281]6.x.1.4	NR-DL-TDOA Location Information Elements
[bookmark: _Toc12618282]–	NR-DL-TDOA-SignalMeasurementInformation
The IE NR-DL-TDOA-SignalMeasurementInformation is used by the target device to provide NR-DL TDOA measurements to the location server. 

-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-MeasQuality-r16	NR-MeasQuality-r16,
	nr-SystemFrameNumber		BIT STRING (SIZE (10)),	
	nr-PRS-RSRP-Result-r16		INTEGER (0..127)			OPTIONAL,
	nr-PhysCellIdRef-r16		NR-PhysCellId-r16,
	nr-CellGlobalIdRef-r16		NCGI-r15					OPTIONAL,
	nrarfcnRef-r16				ARFCN-ValueNR-r15		OPTIONAL,		-- Cond NotSameAsRef0
	nr-NeighbourMeasurementList-r16	NR-NeighbourMeasurementList-r16,
	...
}

NR-NeighbourMeasurementList-r16 ::= SEQUENCE (SIZE(1.. nrMaxTRPs)) OF NR-NeighbourMeasurementElement-r16

NR-NeighbourMeasurementElement-r16 ::= SEQUENCE {
	nr-PhysCellIdNeighbour-r16		NR-PhysCellId-r16,
	nr-CellGlobalIdNeighbour-r16	NCGI-r15					OPTIONAL,
	nrarfcnNeighbour				ARFCN-ValueNR-r15		OPTIONAL,		-- Cond NotSameAsRef1
	nr-RSTD-r16						INTEGER (0..ffs),	-- FFS on the value range
	nr-MeasQuality-r16				NR-MeasQuality-r16,
	nr-PRS-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	...
}


nrMaxTRPs		INTEGER ::= FFS		-- FFS on max TRPs

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The target device shall include this field if the NRARFCN of the RSTD reference TRP is not the same as the NRARFCN of the assistance data reference TRP provided in the PRS assistance data.

	NotSameAsRef1
	The target device shall include this field if the NRARFCN of this neighbour TRP is not the same as the nrarfcnRef for the RSTD reference TRP.



	NR-DL-TDOA-SignalMeasurementInformation field descriptions

	nr-SystemFrameNumber
FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets (can be determined by the UE)

	nr-PRS-RSRP-Result
This field specifies the reference signal received power (RSRP) measurement, as defined in TS 38.331 [35].

	nr-PhysCellIdRef
This field specifies the physical cell identity of the PRS reference TRP.

	nr-CellGlobalIdRef
This field specifies the NCGI, the globally unique identity of a cell in NR, of the PRS reference cell. The target shall provide this IE if it knows the NCGI of the PRS reference TRP.

	nrarfcnRef
This field specifies the NRARFCN of the PRS reference TRP.

	nr-ReferenceQuality
FFS

	nr-NeighbourMeasurementList
This list contains the measured DL-TDOA measurements for neighbour cells together with the PRS reference TRP, along with quality for each measurement.

	nr-PhysCellIdNeighbour
This field specifies the physical cell identity of the neighbour TRP for which the DL-TDOA measurements are provided.

	nr-CellGlobalIdNeighbour
This field specifies the NCGI, the globally unique identity of a cell in NR, of the neighbour cell for which the DL-TDOA measurements are provided. The target device shall provide this IE if it was able to determine the NCGI of the neighbour TRP at the time of measurement.

	nrarfcnNeighbour
This field specifies the NRARFCN of the neighbour TRP used for the DL-TDOA measurements.

	nr-RSTD
This field specifies the relative timing difference between this neighbour TRP and the PRS reference TRP, as defined in FFS.  Mapping of the measured quantity is defined as in FSS.

	nr-MeasQuality 
This field specifies the target device′s best estimate of the quality of the measurement.
FFS on details



[bookmark: _Toc12618286]6.x.1.5	NR-DL-TDOA Location Information Request
[bookmark: _Toc12618287]–	NR-DL-TDOA-RequestLocationInformation
The IE NR-DL-TDOA-RequestLocationInformation is used by the location server to request NR DL-TDOA location measurements from a target device. 

-- ASN1START

NR-DL-TDOA-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-DL-PRS-RstdMeasurementInfoRequest-r16	NR-DL-PRS-RstdMeasurementInfoRequest-r16		OPTIONAL,		-- Need ON
	nr-RequestedMeasurements-r16		BIT STRING {	prsrsrpReq		(0),
												dl-TDOA		(1)} (SIZE(1..8)),
	nr-AssistanceAvailability-r16		BOOLEAN, -- Not in RAN1 list
	... 
}

NR-DL-PRS-RstdMeasurementInfoRequest-r16 ::= SEQUENCE {
	--FFS in RAN2
}

-- ASN1STOP

	NR-DL-TDOA-RequestLocationInformation field descriptions

	nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE means allowed and FALSE means not allowed.

	nr-RequestedMeasurements
This field specifies the NR DL-TDOA 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.



[bookmark: _Toc12618288]6.x.1.6	NR-DL-TDOA Capability Information
[bookmark: _Toc12618289]–	NR-DL-TDOA-ProvideCapabilities
The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.
-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-TDOA-Mode-r16		BIT STRING {	ue-assisted-r16				(0),
											ue-based-r16		(1)} (SIZE (1..8)), -- Not in RAN1
[bookmark: _Hlk24040745]	nr-InterFreqRSTDmeasurement-r16		ENUMERATED { supported }		OPTIONAL,-- Not in RAN1 lists
	nr-DL-PRS-Meas-Capability-r16 		NR-DL-PRS-Meas-Capability-r16,
	nr-NumDL-PRS-RSTD-MeasurementsPerTRPPair-r16	INTEGER (1..FFS),	-- FFS, 3?
	nr-DL-TDOA-MeasSupported-r16			BIT STRING {	prsrsrpSup		(0),
										rxtd	(1)} (SIZE(1..8)),
	...
}
-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode
This field specifies the DL-TDOA 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 DL-TDOA mode is supported; a zero value means not supported. A zero-value in all bit positions in the bit string means DL-TDOA positioning method is not supported by the target device.
ue-assisted:		Bit 0 indicates that the target device supports UE-assisted DL-TDOA.
ue-based:	Bit 1 indicates that the target device supports UE-based DL-TDOA.

	nr-InterFreqRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD.

	nr-NumDL-PRS-RSTD-MeasurementsPerTRPPair
Indicates the maximum DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the maximum measurements being performed on the same pair of TRPs that the UE can measure and report up.



[bookmark: _Toc12618290]6.x.1.7	NR-DL TDOA Capability Information Request
[bookmark: _Toc12618291]–	NR-DL-TDOA-RequestCapabilities
The IE NR-DL-TDOA-RequestCapabilities is used by the location server to request the capability of the target device to support NR DL-TDOA and to request NR DL-TDOA positioning capabilities from a target device.
-- ASN1START

NR-DL-TDOA-RequestCapabilities ::= SEQUENCE {
	...
}

-- ASN1STOP

[bookmark: _Toc12618292]6.x.1.8	NR-DL-TDOA Error Elements
[bookmark: _Toc12618293]–	NR-DL-TDOA-Error
The IE NR-DL-TDOA-Error is used by the location server or target device to provide NR DL-TDOA error reasons to the target device or location server, respectively.
-- ASN1START

NR-DL-TDOA-Error-r16 ::= CHOICE {
	locationServerErrorCauses-r16		NR-DL-TDOA-LocationServerErrorCauses-r16,
	targetDeviceErrorCauses-r16			NR-DL-TDOA-TargetDeviceErrorCauses-r16,
	...
}

-- ASN1STOP

[bookmark: _Toc12618294]–	NR-DL-TDOA-LocationServerErrorCauses
The IE NR-DL-TDOA-LocationServerErrorCauses is used by the location server to provide NR DL-TDOA error reasons to the target device.
-- ASN1START

NR-DL-TDOA-LocationServerErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED	{	undefined,
								assistanceDataNotSupportedByServer,
								assistanceDataSupportedButCurrentlyNotAvailableByServer,
								...
							},
	...
}

-- ASN1STOP

[bookmark: _Toc12618295]–	NR-DL-TDOA-TargetDeviceErrorCauses
The IE NR-DL-TDOA-TargetDeviceErrorCauses is used by the target device to provide NR-DL-TDOA error reasons to the location server.
-- ASN1START

DL-TDOA-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
								assistance-data-missing,
								unableToMeasureReferenceTRP,
								unableToMeasureAnyNeighbourTRP,
								attemptedButUnableToMeasureSomeNeighbourTRPs,
								...
							},
	nr-Prs-RSRPMeasurementNotPossible-r16				NULL		OPTIONAL,
	nr-RSTDMeasurementNotPossible-r16				NULL		OPTIONAL,
	...
}

-- ASN1STOP

6.y.1	NR-DL-AoD Positioning
This clause defines the information elements for NR downlink AoD positioning (TS 38.305 [38]).
6.y.1.1	NR-DL-AoD Assistance Data
–	NR-DL-AoD-ProvideAssistanceData
The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted Aod. It may also be used to provide NR DL AoD positioning specific error reason.

-- ASN1START

NR-DL-AoD-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16			NR-DL-PRS-AssistanceData-r16,
	nr-DL-AoD-Error-r16						NR-DL-AoD-Error-r16				OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

6.y.1.2	NR-DL-AoD Assistance Data Request
–	NR-DL-AoD-RequestAssistanceData
The IE NR-DL-AoD-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-AoD-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellId-r16			NR-PhysCellId-r16,
	...
}

-- ASN1STOP

	NR-DL-AoD-RequestAssistanceData field descriptions

	nr-PhysCellId
This field specifies the NR physical cell identity of the current primary TRPof the target device.



6.y.1.3	NR-DL-AoD Location Information
–	NR-DL-AoD-ProvideLocationInformation
The IE NR-DL-AoD-ProvideLocationInformation is used by the target device to provide NR DL-AoD location measurements to the location server. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-DL-AoD-SignalMeasurementInformation-r16	NR-DL-AoD-SignalMeasurementInformation-r16 OPTIONAL,
	nr-DL-AoD-Error-r16								NR-DL-AoD-Error-r16							OPTIONAL,
	...
}

-- ASN1STOP


6.y.1.4	NR-DL-AoD Location Information Elements
–	NR-DL-AoD-SignalMeasurementInformation
The IE NR-DL-AoD-SignalMeasurementInformation is used by the target device to provide NR DL AoD measurements to the location server. 

-- ASN1START

NR-DL-AoD-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-MeasQuality-r16					NR-MeasQuality-r16,
	nr-PrimaryTRPMeasuredResults-r16	NR-MeasuredResultsElement-r16	OPTIONAL,
	nr-MeasuredResultsList-r16			NR-MeasuredResultsList-r16,
	...
}
NR-MeasuredResultsList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs)) OF NR-MeasuredResultsElement-r16

NR-MeasuredResultsElement-r16 ::= SEQUENCE {
	nr-SystemFrameNumber			BIT STRING (SIZE (10)),	
	nr-PhysCellId-r16			NR-PhysCellId-r16,
	nr-CellGlobalId-r16			NCGI-r15					OPTIONAL,
	nrarfcn-r16					ARFCN-ValueNR-r15,
	nr-PRS-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	...
}


nrMaxTRPs		INTEGER ::= FFS		-- FFS on max TRPs

-- ASN1STOP

	NR-DL-AoD-SignalMeasurementInformation field descriptions

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

	nr-PRS-RSRP-Result
This field specifies the reference signal received power (RSRP) measurement, as defined in TS 38.331 [35].

	nr-PhysCellId
This field specifies the physical cell identity of the measured TRP.

	nr-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 NCGI of the measured TRP at the time of measurement.

	nrarfcn
This field specifies the ARFCN of the measured NR carrier frequency, as defined in TS 38.331 [35]. 

	nr-PrimaryTRPMeasuredResults
This field contains measurements for the primary TRP (if the primary TRP is a NR TRP), when the target device reports measurements for both primary TRP and neighbour TRPs. This field shall be omitted when the target device reports measurements for the primary TRP only, in which case the measurements for the primary TRP is reported in the measuredResultsList. 



6.y.1.5	NR-DL-AoD Location Information Request
–	NR-DL-AoD-RequestLocationInformation
The IE NR-DL-AoD-RequestLocationInformation is used by the location server to request NR DL-AoD location measurements from a target device. 

-- ASN1START

NR-Dl-AoD-RequestLocationInformation-r16 ::= SEQUENCE {

	nr-RequestedMeasurements-r16		BIT STRING {	prsrsrpReq		(0)} (SIZE(1..8)),
	nr-AssistanceAvailability-r16		BOOLEAN, -- Not in RAN1 list
	... 
}

NR-DL-PRS-RstdMeasurementInfoRequest-r16 ::= SEQUENCE {
	--FFS in RAN2
}

-- ASN1STOP

	NR-DL-AoD-RequestLocationInformation field descriptions

	nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE means allowed and FALSE means not allowed.

	nr-RequestedMeasurements
This field specifies the DL-AoD 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.y.1.6	NR-DL-AoD Capability Information
–	NR-DL-AoD-ProvideCapabilities
The IE NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD and to provide its NR DL-AoD positioning capabilities to the location server.
-- ASN1START

NR-DL-AoD-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-PRS-Meas-Capability-r16 		NR-DL-PRS-Meas-Capability-r16,
	...
}
-- ASN1STOP


6.y.1.7	NR-DL AoD Capability Information Request
–	NR-DL-AoD-RequestCapabilities
The IE NR-DL-AoD-RequestCapabilities is used by the location server to request the capability of the target device to support NR DL-AoD and to request NR DL-AoD positioning capabilities from a target device.
-- ASN1START

NR-DL-AoD-RequestCapabilities ::= SEQUENCE {
	...
}

-- ASN1STOP

6.y.1.8	NR-DL-AoD Error Elements
–	NR-DL-AoD-Error
The IE NR-DL-AoD-Error is used by the location server or target device to provide NR DL-AoD error reasons to the target device or location server, respectively.
-- ASN1START

NR-DL-AoD-Error-r16 ::= CHOICE {
	locationServerErrorCauses-r16		NR-DL-AoD-LocationServerErrorCauses-r16,
	targetDeviceErrorCauses-r16			NR-DL-AoD-TargetDeviceErrorCauses-r16,
	...
}

-- ASN1STOP

–	NR-DL-AoD-LocationServerErrorCauses
The IE NR-DL-AoD-LocationServerErrorCauses is used by the location server to provide NR DL-AoD error reasons to the target device.
-- ASN1START

NR-DL-TDOA-LocationServerErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED	{	undefined,
								assistanceDataNotSupportedByServer,
								assistanceDataSupportedButCurrentlyNotAvailableByServer,
								...
							},
	...
}

-- ASN1STOP

–	NR-DL-AoD-TargetDeviceErrorCauses
The IE NR-DL-AoD-TargetDeviceErrorCauses is used by the target device to provide NR-DL-AoD error reasons to the location server.
-- ASN1START

NR-DL-AoD-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
								assistance-data-missing,
								unableToMeasureReferenceTRP,
								unableToMeasureAnyNeighbourTRP,
								attemptedButUnableToMeasureSomeNeighbourTRPs,
								...
							},
	nr-PRS-RSRPMeasurementNotPossible-r16				NULL		OPTIONAL,
	...
}

-- ASN1STOP

6.z.1	NR-Multi-RTT Positioning
This clause defines the information elements for downlink NR-Multi-RTT positioning (TS 38.305 [38]).
6.z.1.1	NR-Multi-RTT Assistance Data
–	NR-Multi-RTT-ProvideAssistanceData
The IE NR-Multi-RTT-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted NR Multi-RTT. It may also be used to provide NR Multi-RTT positioning specific error reason.

-- ASN1START

NR-Multi-RTT-ProvideAssistanceData-r16 ::= SEQUENCE {

	nr-DL-PRS-AssistanceData-r16				NR-DL-PRS-AssistanceData-r16,
	nr-Multi-RTT-Error-r16						NR-Multi-RTT-Error-r16							OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP


6.z.1.2	NR-Multi-RTT Assistance Data Request
–	NR-Multi-RTT-RequestAssistanceData
The IE NR-Multi-RTT-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-Multi-RTT-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellId-r16			NR-PhysCellId-r16,
	...
}

-- ASN1STOP

	NR-Multi-RTT-RequestAssistanceData field descriptions

	nr-PhysCellId
This field specifies the NR physical cell identity of the current primary TRP of the target device.



6.z.1.3	NR-Multi-RTT Location Information
–	NR-Multi-RTT-ProvideLocationInformation
The IE NR-Multi-RTT-ProvideLocationInformation is used by the target device to provide NR Multi-RTT location measurements to the location server. It may also be used to provide NR Multi-RTT positioning specific error reason.
-- ASN1START

NR-Multi-RTT-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-SignalMeasurementInformation-r16	NR-Multi-RTT-SignalMeasurementInformation-r16 OPTIONAL,
	nr-Multi-RTT-Error-r16								NR-Multi-RTT-Error-r16		OPTIONAL,
	...
}

-- ASN1STOP


6.z.1.4	NR-Multi-RTT Location Information Elements
–	NR-Multi-RTT-SignalMeasurementInformation
The IE NR-Multi-RTT-SignalMeasurementInformation is used by the target device to provide NR Multi-RTT measurements to the location server. 

-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-MeasQuality-r16					NR-MeasQuality-r16,
	nr-SystemFrameNumber		BIT STRING (SIZE (10)),	
	nr-PRS-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-PhysCellIdRef-r16	NR-PhysCellId-r16,
	nr-CellGlobalIdRef-r16		NCGI-r15					OPTIONAL,
	nrarfcnRef-r16				ARFCN-ValueNR-r15		OPTIONAL,		-- Cond NotSameAsRef0
	nr-UE-RxTxTimeDiff-r16				INTEGER (0..ffs)	OPTIONAL,	-- FFS on the value range
	nr-NeighbourMeasurementList-r16	NR-NeighbourMeasurementList-r16,
	...
}

NR-NeighbourMeasurementList-r16 ::= SEQUENCE (SIZE(1.. nrMaxTRPs)) OF NR-NeighbourMeasurementElement-r16

NR-NeighbourMeasurementElement-r16 ::= SEQUENCE {
	nr-PhysCellIdNeighbour-r16		NR-PhysCellId-r16,
	nr-CellGlobalIdNeighbour-r16	NCGI-r15					OPTIONAL,
	nrarfcnNeighbour			ARFCN-ValueNR-r15		OPTIONAL,		-- Cond NotSameAsRef1
	nr-PRS-RSRP-Result-r16			INTEGER (0..127)			OPTIONAL,
	nr-UE-RxTxTimeDiff-r16				INTEGER (0..ffs)	OPTIONAL,	-- FFS on the value range
	...
}


nrMaxTRPs		INTEGER ::= FFS		-- FFS on max TRPs

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The target device shall include this field if the NRARFCN of the PRS reference TRP is not the same as the NRARFCN of the assistance data reference TRP provided in the PRS assistance data.

	NotSameAsRef1
	The target device shall include this field if the NRARFCN of this neighbour TRP is not the same as the nrarfcnRef for the PRS reference TRP.



	NR-Multi-RTT-SignalMeasurementInformation field descriptions

	nr-SystemFrameNumber
FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets (can be determined by the UE)

	nr-PRS-RSRP-Result
This field specifies the reference signal received power (RSRP) measurement, as defined in TS 38.331 [35].

	nr-PhysCellIdRef
This field specifies the physical cell identity of the PRS reference TRP.

	nr-CellGlobalIdRef
This field specifies the NCGI, the globally unique identity of a cell in NR, of the PRS reference cell. The target shall provide this IE if it knows the NCGI of the PRS reference TRP.

	nrarfcnRef
This field specifies the NRARFCN of the PRS reference TRP.

	nr-UE-RxTxTimeDiff
This field specifies the UE Rx–Tx time difference measurement, as defined in FFS. 

	nr-NeighbourMeasurementList
This list contains the measured Multi-RTT values for neighbour cells together with the PRS reference TRP, along with quality for each measurement.

	nr-PhysCellIdNeighbour
This field specifies the physical cell identity of the neighbour TRP for which the Multi-RTT measurements are provided.

	nr-CellGlobalIdNeighbour
This field specifies the NCGI, the globally unique identity of a cell in NR, of the neighbour cell for which the Multi-RTT measurements are provided. The target device shall provide this IE if it was able to determine the NCGI of the neighbour TRP at the time of measurement.

	nrarfcnNeighbour
This field specifies the NRARFCN of the neighbour TRP used for the Multi-RTT measurements.



6.z.1.5	NR-Multi-RTT Location Information Request
–	NR-Multi-RTT-RequestLocationInformation
The IE NR-Multi-RTT-RequestLocationInformation is used by the location server to request NR Multi-RTT location measurements from a target device. 

-- ASN1START

NR-Multi-RTT-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-DL-PRS-UE-Rx-Tx-MeasurementInfoRequest-r16 NR-DL-PRS-UE-Rx-Tx-MeasurementInfoRequest-r16, --FFS in RAN1
	nr-RequestedMeasurements-r16		BIT STRING {	prsrsrpReq		(0),
												ueRxTxReq	(1),} (SIZE(1..8)),
	nr-AssistanceAvailability-r16		BOOLEAN, -- Not in RAN1 list
	... 
}

-- ASN1STOP

	NR-Multi-RTT-RequestLocationInformation field descriptions

	nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE means allowed and FALSE means not allowed.

	nr-RequestedMeasurements
This field specifies the Multi-RTT 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.z.1.6	NR-Multi-RTT Capability Information
–	NR-Multi-RTT-ProvideCapabilities
The IE NR-Multi-RTT-ProvideCapabilities is used by the target device to indicate its capability to support NR Multi-RTT and to provide its Multi-RTT positioning capabilities to the location server.
-- ASN1START

NR-Multi-RTT-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-PRS-Meas-Capability-r16 		NR-DL-PRS-Meas-Capability-r16,
	nr-Multi-RTT-MeasSupported-r16			BIT STRING {	prsrsrpSup		(0),
										ueRxTxSup	(1)} (SIZE(1..8)),
	...
}
-- ASN1STOP

	NR-Multi-RTT-ProvideCapabilities field descriptions

	

	

	



6.z.1.7	NR-Multi-RTT Capability Information Request
–	NR-Multi-RTT-RequestCapabilities
The IE NR-Multi-RTT-RequestCapabilities is used by the location server to request the capability of the target device to support NR Multi-RTT and to request NR Multi-RTT positioning capabilities from a target device.
-- ASN1START

NR-Multi-RTT-RequestCapabilities ::= SEQUENCE {
	...
}

-- ASN1STOP

6.z.1.8	NR-Multi-RTT Error Elements
–	NR-Multi-RTT-Error
The IE NR-Multi-RTT-Error is used by the location server or target device to provide NR Multi-RTT error reasons to the target device or location server, respectively.
-- ASN1START

NR-Multi-RTT-Error-r16 ::= CHOICE {
	locationServerErrorCauses-r16		NR-Multi-RTT-LocationServerErrorCauses-r16,
	targetDeviceErrorCauses-r16			NR-Multi-RTT-TargetDeviceErrorCauses-r16,
	...
}

-- ASN1STOP

–	NR-Multi-RTT-LocationServerErrorCauses
The IE NR-Multi-RTT-LocationServerErrorCauses is used by the location server to provide NR Multi-RTT error reasons to the target device.
-- ASN1START

NR-Multi-RTT-LocationServerErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED	{	undefined,
								assistanceDataNotSupportedByServer,
								assistanceDataSupportedButCurrentlyNotAvailableByServer,
								...
							},
	...
}

-- ASN1STOP

–	NR-Multi-RTT-TargetDeviceErrorCauses
The IE NR-Multi-RTT-TargetDeviceErrorCauses is used by the target device to provide NR Multi-RTT error reasons to the location server.
-- ASN1START

NR-Multi-RTT-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
								assistance-data-missing,
								unableToMeasureReferenceTRP,
[bookmark: _GoBack]								unableToMeasureAnyNeighbourTRP,
								attemptedButUnableToMeasureSomeNeighbourTRPs,
								...
							},
	nr-PRS-RSRPMeasurementNotPossible-r16				NULL		OPTIONAL,
	nr-UERxTxMeasurementNotPossible-r16			NULL		OPTIONAL,
	...
}

-- ASN1STOP




	End Text Proposal Change
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