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[bookmark: _Toc27765450][bookmark: _Toc37681153][bookmark: _Toc46486725][bookmark: _Toc52547070][bookmark: _Toc52547600][bookmark: _Toc52548130][bookmark: _Toc52548660][bookmark: _Toc156479285]6.5.7	Bluetooth-based Positioning
[bookmark: _Toc27765451][bookmark: _Toc37681154][bookmark: _Toc46486726][bookmark: _Toc52547071][bookmark: _Toc52547601][bookmark: _Toc52548131][bookmark: _Toc52548661][bookmark: _Toc156479286]6.5.7.1	Bluetooth Location Information
[bookmark: _Toc27765452][bookmark: _Toc37681155][bookmark: _Toc46486727][bookmark: _Toc52547072][bookmark: _Toc52547602][bookmark: _Toc52548132][bookmark: _Toc52548662][bookmark: _Toc156479287]–	BT-ProvideLocationInformation
The IE BT-ProvideLocationInformation is used by the target device to provide measurements for one or more Bluetooth beacons to the location server. It may also be used to provide Bluetooth positioning specific error reason.
-- ASN1START

BT-ProvideLocationInformation-r13 ::= SEQUENCE {
	bt-MeasurementInformation-r13		BT-MeasurementInformation-r13	OPTIONAL,
	bt-Error-r13						BT-Error-r13					OPTIONAL,
	...,
	[[
	bt-AoA-Config-r18			BT-AoA-Config-r18	OPTIONAL
	]]
}

BT-AoA-Config-r18 ::= SEQUENCE {
	btAddr-r18				BIT STRING (SIZE (48)),
	cteStatus-r18			ENUMERATED { enabled, disabled}			OPTIONAL,
	primaryAdvInterval-r18	INTEGER (32..16777)				OPTIONAL,
	secondAdvInterval-r18	INTEGER (6..65535)				OPTIONAL,
	txPower-r18				INTEGER (-127..20)				OPTIONAL,
	cteLength-r18			INTEGER (2..20)					OPTIONAL,
	cteCount-r18			INTEGER (1..16)					OPTIONAL,
	tx-PHY-M2-r18			NULLENUMERATED { m2 }							OPTIONAL,
	...
}

-- ASN1STOP

	BT- ProvideLocationInformation field descriptions

	btAddr
This field specifies the Bluetooth address of the device [53]. In case the device updates its address during an established LPP session, the device shall provide the new address as unsolicited location information to the server

	cteStatus
This field provides the Bluetooth AoA transmission status of the device. If the field is present and set to enabled, the Bluetooth AoA transmission is enabled and if the field is not present, the Bluetooth AoA transmission is disabled.:
enabled: Bluetooth AoA transmission is enabled
disabled: Bluetooth AoA transmission is disabled

	primaryAdvInterval
This field specifies the Bluetooth primary advertisement channel periodicity that the device will use, scaling factor 0.625 ms [53].

	secondAdvInterval
This field specifies the Bluetooth periodic advertising interval on secondary advertisement channels that the device will use, scaling factor 0.625 ms [53].

	txPower
This field specifies the Bluetooth advertising TX power in dBm that the device will use.

	cteLength
This field specifies the configured CTE length to be used by the device in number of 8us segments.

	[bookmark: _Hlk142481004]cteCount
This field specifies the number of Bluetooth packets that include a CTE that the device will transmit each periodic advertising. 

	tx-PHY-M2
This field, if present and set to m2, indicates that Bluetooth TX PHY 2 Megasymbols/s will be used for AoA, otherwise Bluetooth TX PHY 1 Megasymbols/s will be used,
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[bookmark: _Toc27765454][bookmark: _Toc37681157][bookmark: _Toc46486729][bookmark: _Toc52547074][bookmark: _Toc52547604][bookmark: _Toc52548134][bookmark: _Toc52548664][bookmark: _Toc156479289]–	BT-MeasurementInformation
-- ASN1START

BT-MeasurementInformation-r13 ::= SEQUENCE {
	measurementReferenceTime-r13		UTCTime						OPTIONAL,
	bt-MeasurementList-r13				BT-MeasurementList-r13		OPTIONAL,
	...,
	[[
	bt-MeasurementList-r18				BT-MeasurementList-r18		OPTIONAL
	]]
}

BT-MeasurementList-r13 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-MeasurementElement-r13


BT-MeasurementElement-r13 ::= SEQUENCE {
	btAddr-r13						BIT STRING (SIZE (48)),
	rssi-r13						INTEGER (-128..127)				OPTIONAL,
	...
}

BT-MeasurementList-r18 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-MeasurementElement-r18

BT-MeasurementElement-r18 ::= SEQUENCE {
	btAddr-r18						BIT STRING (SIZE (48)),
	bt-azimuth-r18					INTEGER (0..359),
	bt-elevation-r18				INTEGER (0..180)				OPTIONAL,
	rssi-r18						INTEGER (-128..127)				OPTIONAL,
	...
}

-- ASN1STOP

	BT-MeasurementInformation field descriptions

	measurementReferenceTime
This field provides the UTC time when the Bluetooth measurements are performed and should take the form of YYMMDDhhmmssZ.

	bt-MeasurementList
This field provides the Bluetooth measurements for up to 32 Bluetooth beacons.

	btAddr
This field specifies the Bluetooth public address of the Bluetooth beacon [25].

	rssi
This field provides the beacon received signal strength indicator (RSSI) in dBm.

	bt-azimuth
This field represents the estimated AoD azimuth in GCD relative the Bluetooth beacon reference position.

	bt-elevation
This field represents the estimated AoD elevation in GCD relative the Bluetooth beacon reference position.



[bookmark: _Toc27765455][bookmark: _Toc37681158][bookmark: _Toc46486730][bookmark: _Toc52547075][bookmark: _Toc52547605][bookmark: _Toc52548135][bookmark: _Toc52548665][bookmark: _Toc156479290]6.5.7.3	Bluetooth Location Information Request
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The IE BT-RequestLocationInformation is used by the location server to request Bluetooth measurements from a target device.
-- ASN1START

BT-RequestLocationInformation-r13 ::= SEQUENCE {
	requestedMeasurements-r13	BIT STRING {	
											rssi		(0),
											aod-v1800	(1)} (SIZE(1..8)),
	...,
	[[
	bt-requestedAoA-Config-r18		BIT STRING {
											aoa-advConfig (0),
											aoa-cteConfig (1)} (SIZE(1..8))	OPTIONAL,	-- Need ON
	bt-suggestedAoA-Config-r18		BT-SuggestedAoA-Config-r18				OPTIONAL	-- Need ON
	]]
}

BT-SuggestedAoA-Config-r18 ::= SEQUENCE {
	cteStatus-r18					ENUMERATED {enabled, disabled}	OPTIONAL,	-- Need ON
	primaryAdvInterval-r18			INTEGER (32..16777)				OPTIONAL,	-- Need ON
	secondAdvInterval-r18			INTEGER (6..65535)				OPTIONAL,	-- Need ON
	txPower-r18						INTEGER (-127..20)				OPTIONAL,	-- Need ON
	cteLength-r18					INTEGER (2..20)					OPTIONAL,	-- Need ON
	cteCount-r18					INTEGER (1..16)					OPTIONAL,	-- Need ON
	tx-PHY-M2-r18					NULLENUMERATED { m2 }							OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	BT-RequestLocationInformation field descriptions

	requestedMeasurements
This field specifies the Bluetooth 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. The following measurement requests can be included:
rssi: Bluetooth beacon signal strength at the target
aod: Estimated AoD per Bluetooth beacon

	bt-requestedAoA-Config
This field specifies the Bluetooth AoA configuration parameters 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. The following information requests can be included:
aoa-advConfig: The Bluetooth advertisement address and periodic intervals of the device
aoa-cteConfig: The configured CTE status, length, count and PHY

	cteStatus
This field suggests the Bluetooth AoA transmission status of the device, and is used by the location server to suggest BLE AoA transmission of the device to be enabled or disabled:
enabled: Bluetooth AoA transmission is suggested enabled
disabled: Bluetooth AoA transmission is suggested disabled 

	primaryAdvInterval
This field suggests the Bluetooth primary advertisement channel periodicity of the device, scaling factor 0.625 ms [53].

	secondAdvInterval
This field suggests the Bluetooth periodic advertising interval on secondary advertisement channels of the device, scaling factor 0.625 ms [53].

	txPower
This field suggests the Bluetooth advertising TX power in dBm of the device [53].

	cteLength
This field suggests the CTE length ofthe device in number of 8us segments.

	cteCount
This field suggests the number of Bluetooth packets that include a CTE of the device each periodic advertising event

	tx-PHY-M2
This field, if present and set to m2, suggests that Bluetooth TX PHY 2 Megasymbols/s is used for AoA, otherwise Bluetooth TX PHY 1 Megasymbols/s is suggested to be used by the device,
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The IE BT-ProvideCapabilites is used by the target device to provide its capabilities for Bluetooth positioning to the location server.
-- ASN1START

BT-ProvideCapabilities-r13 ::= SEQUENCE {
	bt-Modes-r13			BIT STRING {	standalone		(0),
											ue-assisted		(1) ,
											ue-based-v18xy	(2)}	(SIZE (1..8)),
	bt-MeasSupported-r13	BIT STRING {	rssi-r13		(0),
											aod-v1800		(1)}	(SIZE (1..8)),
	...,
	[[
	idleStateForMeasurements-r14
							ENUMERATED {	required	}							OPTIONAL,
	periodicalReportingSupported-r14	
							PositioningModes										OPTIONAL
	]],
	[[	scheduledLocationRequestSupported-r17	ScheduledLocationTimeSupportPerMode-r17		OPTIONAL
	]],
	[[	bt-AoA-r18								ENUMERATED { request-only, suggestion }		OPTIONAL
	]]
}

-- ASN1STOP

	BT-ProvideCapabilities field descriptions

	bt-Modes
This field specifies the Bluetooth mode(s) supported by the target device. This is represented by a bit string, with a one value at the bit position means the Bluetooth mode is supported; a zero value means not supported.

	bt-MeasSupported
This field specifies the Bluetooth 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 Bluetooth positioning method is supported by the target device which is reporting of the Bluetooth beacon identity. The following bits are assigned for the indicated measurements.

rssi:	Bluetooth beacon signal strength at the target device
aod: Bluetooth beacon AoD at the target device

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

	periodicalReportingSupported
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is supported; a zero value means not supported. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the target device supports scheduled location requests – i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation – and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not support scheduled location requests.

	bt-AoA
This field, if present, indicates that the target device supports Bluetooth AoA, where 

request-only: Target device supports to provide its Bluetooth AoA transmission configuration to LMF upon request
suggestion:	Target device supports obtaining a suggestion from LMF about device Bluetooth AoA transmission configuration and device supports to provide its Bluetooth AoA transmission configuration based on the suggestion back to LMF

	bt-AoD
This field, if present, indicates that the target device supports Bluetooth AoD
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[bookmark: _Toc27765460][bookmark: _Toc37681163][bookmark: _Toc46486735][bookmark: _Toc52547080][bookmark: _Toc52547610][bookmark: _Toc52548140][bookmark: _Toc52548670][bookmark: _Toc156479295]–	BT-RequestCapabilities
The IE BT-RequestCapabilities is used by the location server to request Bluetooth positioning capabilities from a target device.
-- ASN1START

BT-RequestCapabilities-r13 ::= SEQUENCE {
	...
}

-- ASN1STOP

[bookmark: _Toc27765461][bookmark: _Toc37681164][bookmark: _Toc46486736][bookmark: _Toc52547081][bookmark: _Toc52547611][bookmark: _Toc52548141][bookmark: _Toc52548671][bookmark: _Toc156479296]6.5.7.6	BT Error Elements
[bookmark: _Toc27765462][bookmark: _Toc37681165][bookmark: _Toc46486737][bookmark: _Toc52547082][bookmark: _Toc52547612][bookmark: _Toc52548142][bookmark: _Toc52548672][bookmark: _Toc156479297]–	BT-Error
The IE BT-Error is used by the location server or target device to provide error reasons for Bluetooth positioning to the target device or location server, respectively.
-- ASN1START

BT-Error-r13 ::= CHOICE {
	locationServerErrorCauses-r13		BT-LocationServerErrorCauses-r13,
	targetDeviceErrorCauses-r13			BT-TargetDeviceErrorCauses-r13,
	...
}

-- ASN1STOP

[bookmark: _Toc27765463][bookmark: _Toc37681166][bookmark: _Toc46486738][bookmark: _Toc52547083][bookmark: _Toc52547613][bookmark: _Toc52548143][bookmark: _Toc52548673][bookmark: _Toc156479298]–	BT-LocationServerErrorCauses
The IE BT-LocationServerErrorCauses is used by the location server to provide error reasons for Bluetooth positioning to the target device.
-- ASN1START

BT-LocationServerErrorCauses-r13 ::= SEQUENCE {
	cause-r13								ENUMERATED	{undefined,	...},
	...
}

-- ASN1STOP

[bookmark: _Toc27765464][bookmark: _Toc37681167][bookmark: _Toc46486739][bookmark: _Toc52547084][bookmark: _Toc52547614][bookmark: _Toc52548144][bookmark: _Toc52548674][bookmark: _Toc156479299]–	BT-TargetDeviceErrorCauses
The IE BT-TargetDeviceErrorCauses is used by the target device to provide error reasons for Bluetooth positioning to the location server.
-- ASN1START

BT-TargetDeviceErrorCauses-r13 ::= SEQUENCE {
	cause-r13								ENUMERATED {undefined,
														requestedMeasurementsNotAvailable,
														notAllrequestedMeasurementsPossible,
														...
														},
	bt-Beacon-rssiMeasurementNotPossible-r13	NULL		OPTIONAL,
	...
}

-- ASN1STOP

	BT-TargetDeviceErrorCauses field descriptions

	cause
This field provides a Bluetooth specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible', the target device was not able to provide all requested Bluetooth measurements (but may be able to provide some measurements). In this case, the target device should include bt-Beacon-rssiMeasurementNotPossible field.



[bookmark: _Toc156479300]6.5.7.7	Bluetooth Assistance Data
[bookmark: _Toc156479301]–	BT-ProvideAssistanceData
The IE BT-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑based and UE-assisted AoD positioning. It may also be used to provide Bluetooth positioning specific error reasons.
-- ASN1START

BT-ProvideAssistanceData-r18 ::= SEQUENCE {
	bt-BeaconInfo-r18					BT-BeaconInfo-r18,
	bt-Error-r18						BT-Error-r13					OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	BT-ProvideAssistanceData field descriptions

	bt-BeaconInfo
This field provides data for aset of Bluetooth beacons.

	bt-Error
This field provides error information and may be included when a Provide Assistance Data is sent in response to a Request Assistance Data. 



[bookmark: _Toc156479302]6.5.7.8	Bluetooth Assistance Data Elements
[bookmark: _Toc156479303]–	BT-BeaconInfo
The IE BT-BeaconInfo is used by the location server to provide Bluetooth beacon information for one set of Bluetooth beacons.
-- ASN1START

BT-BeaconInfo-r18 ::= SEQUENCE {
	referencePoint-r18					ReferencePoint-r16,
	bt-BeaconInfoList-r18				SEQUENCE (SIZE (1..maxBT-BeaconAD-r18)) OF
																		BT-BeaconInfoElement-r18,
	...
}

BT-BeaconInfoElement-r18 ::= SEQUENCE {
	btAddr-r18							BIT STRING (SIZE (48)),
	bt-BeaconLocation-r18				RelativeLocation-r16	OPTIONAL,	-- Need OP
	bt-LCS-GCS-TranslationParameter-r18	LCS-GCS-TranslationParameter-r16	
																OPTIONAL,	-- Cond NotSameAsPrev1
	bt-antArrayConfig-r18				BT-AntArrayConfig-r18	OPTIONAL,	-- Cond NotSameAsPrev2
	bt-antElementList-r18		SEQUENCE (SIZE (2..maxBT-BeaconAntElt-r18)) OF
										BT-AntElement-r18		OPTIONAL,	-- Cond NotSameAsPrev3
	bt-antSwitchingPattern-r18	SEQUENCE (SIZE (2..maxBT-BeaconAntElt-r18)) OF
										BT-AntSwitchElement-r18	OPTIONAL,	-- Cond NotSameAsPrev4
	bt-AoDTransmConfig-r18				BT-AoDTransmConfig-r18	OPTIONAL,	-- Cond NotSameAsPrev5
	...
}

BT-AntArrayConfig-r18 ::= CHOICE {
	bt-UniformLinearArray-r18			BT-UniformLinearArray-r18,
	bt-UniformRectangularArray-r18		BT-UniformRectangularArray-r18,
	bt-UniformCircularArray-r18			BT-UniformCircularArray-r18,
	bt-GenericArray-r18					BT-GenericArray-r18
}

BT-AntElement-r18 ::= SEQUENCE {
	polarization-r18				ENUMERATED {m45, zero, p45, p90, circ},
	...
}

BT-AntSwitchElement-r18 ::= SEQUENCE {
	antElementIndexShort-r18		INTEGER (1..16),
	antElementIndexOffset-r18		ENUMERATED {o16, o32, o48, o64}		OPTIONAL,	-- Need OP
	...
}

BT-AoDTransmConfig-r18 ::= SEQUENCE {
	primaryAdvInterval-r18		INTEGER (32..16777),
	secondAdvInterval-r18		INTEGER (6..65535),
	cteLength-r18				INTEGER (2..20),
	cteCount-r18				INTEGER (1..16),
	cteType2us-r18				NULL					OPTIONAL,	-- Need OP
	tx-PHY-M2-r18				NULL					OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsPrev1
	The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise if not present, the bt-LCS-GCS-TranslationParameter of this element is the same as the bt-LCS-GCS-TranslationParameter of the previous element in the bt-BeaconInfoList list

	NotSameAsPrev2
	The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise if not present, the bt-antArrayConfig of this element is the same as the bt-antArrayConfig of the previous element in the bt-BeaconInfoList list

	NotSameAsPrev3
	The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise if not present, the bt-antElementList of this element is the same as the bt-antElementList of the previous element in the bt-BeaconInfoList list

	NotSameAsPrev4
	The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise if not present, the bt-antSwitchingPattern of this element is the same as the bt-antSwitchingPattern of the previous element in the bt-BeaconInfoList list

	NotSameAsPrev5
	The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise if not present, the bt-AoDTransmConfig of this element is the same as the bt-AoDTransmConfig of the previous element in the bt-BeaconInfoList list



	BT-BeaconInfo field descriptions

	btAddr
This field specifies the Bluetooth public address of the Bluetooth beacon [53].

	referencePoint
This field specifies the reference point used to define the locations of the set of Bluetooth beacons.

	bt-BeaconLocation
This field provides the location of the Bluetooth beacon relative to the referencePoint location. If this field is absent the Bluetooth beacon location coincides with the referencePoint location 

	bt-LCS-GCS-TranslationParameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].

	polarization
This field specifies the antenna element polarization in degrees relative the positive y-axis, where m45, zero, p45, p90 represents -45, zero, 45 and 90 degrees respectively towards the z-axis, and circ represents circular polarization.

	bt-AoDTransmConfig
This field specifies Bluetooth beacon AoD transmission configuration in terms of advertising periodicities and CTE configuration to support the device to configure its scan windows and intervals.

	primaryAdvInterval
This field specifies the Bluetooth primary advertisement channel periodicity used by the Bluetooth beacon, scaling factor 0.625 ms [53].

	secondAdvInterval
This field specifies the Bluetooth periodic advertising interval on secondary advertisement channels used by the Bluetooth beacon, scaling factor 0.625 ms [53].

	cteLength
This field specifies the configured CTE length to be used by the beacon in number of 8us segments.

	cteCount
This field specifies the number of Bluetooth packets that include a CTE that are transmitted each periodic advertising event

	cteType2us
This field, if present, indicates that 2us antenna switching slot duration is used by the beacon, otherwise 1us antenna switching slot duration is used,

	tx-PHY-M2
This field, if present, indicates that Bluetooth TX PHY 2 Megasymbols/s is used by the beacon, otherwise Bluetooth TX PHY 1 Megasymbols/s is used,

	bt-antSwitchingPattern
This field specifies the Bluetooth antenna switching pattern as a list of indices, where each index is the order value of a specific antenna element in the bt-antElementList-r18 attribute of the IE BT-BeaconInfoElement-r18 – first element in the list corresponds to index 1 and so on. If the antenna switching pattern is shorter than the number of available sample slots, then the antenna switching patterns continues from the beginning of the bt-antSwitchingPattern-r18. If antenna switching pattern is longer than the number of available sample slots, then the elements in bt-antSwitchingPattern-r18 are discarded. If this field is not present, the target device can assume an antenna switching pattern with the configured antenna element in the same order as in the bt-antElementList-r18.

	antElementIndexShort
This field specifies short part of the antenna element index 

	antElementIndexOffset
This field specifies offset of the antenna element index, where o16, o32, o48 and o64 respresents 16, 32, 48 and 64 respectively to offset the short part of the antenna element index. If not present, the offset is zero.



[bookmark: _Toc156479304][bookmark: _Hlk146520506]–	BT-UniformLinearArray
The IE BT-UniformLinearArray is used by the location server to define a linear antenna array as a formula based on the antenna element index.
-- ASN1START

BT-UniformLinearArray-r18 ::= SEQUENCE {
	bt-NoElements-r18				INTEGER (2..maxBT-BeaconAntElt-r18),
	bt-InterElementDist-r18			INTEGER (30..130)
}

-- ASN1STOP

	BT-UniformLinearArray field descriptions

	bt-NoElements
This field specifies the number of antenna elements in the linear antenna array. It is the same as the number of antenna elements in the bt-antElementList-r18 of the IE BT-BeaconInfoElement-r18.

	bt-InterElementDist
This field specifies the distance between to adjacent elements in the uniform linear antenna array between ¼ and just above 1 wavelength. Scale factor 1mm.



The antenna element locations of the antenna array are defined along the y-axis from the reference point. The coordinates of the elements are x=0, z=0 and y = (index-1)*bt-InterElementDist-r18, where index is the order value of a specific antenna element in the bt-antElementList-r18 attribute of the IE BT-BeaconInfoElement-r18 – first element in the list corresponds to index 1 and so on.
[bookmark: _Toc156479305]–	BT-UniformRectangularArray
The IE BT-UniformRectangularArray is used by the location server to define a rectangular antenna array as a formula based on the antenna element index.
-- ASN1START

BT-UniformRectangularArray-r18 ::= SEQUENCE {
	bt-NoElementsY-r18				INTEGER (1..maxBT-BeaconAntElt-r18),
	bt-NoElementsZ-r18				INTEGER (1..maxBT-BeaconAntElt-r18),
	bt-InterElementDistY-r18		INTEGER (30..135),
	bt-InterElementDistZ-r18		INTEGER (30..135)
}

-- ASN1STOP

	BT-UniformRectangularArray field descriptions

	bt-NoElementsY
This field specifies the number of antenna elements in the L-shaped antenna array along the y-axis. The product bt-ElementDeltaY* bt-ElementDeltaZ is the same as the number of antenna elements in the bt-antElementList-r18 of the IE BT-BeaconInfoElement-r18.

	bt-NoElementsZ
This field specifies the number of antenna elements in the linear antenna array along the z-axis.

	bt-InterElementDistY
This field specifies the distance between to adjacent elements in the uniform rectangular antenna array along the y-axis.

	bt-InterElementDistZ
This field specifies the distance between to adjacent elements in the uniform rectangular antenna array along the z-axis.



The antenna element locations of the uniform rectangular antenna array are defined row by row along the y-axis with an increasing offset in the z-direction for each row from the reference point. The coordinates of the elements of the
-	first row are x=0, z=0 and y = (index-1)*bt-InterElementDistY-r18, for index 1 to bt-NoElementsY
-	second row are x=0, z = bt-InterElementDistZ and y = (index-bt-NoElementsY-1)*bt-InterElementDistY-r18, for index (bt-NoElementsY+1) to 2*bt-NoElementsY
-	row N are x=0, z = (N-1)*bt-InterElementDistZ and y = (index-(N-1)*bt-NoElementsY-1)*bt-InterElementDistY-r18, for index ((N-1)*bt-NoElementsY+1) to N*bt-NoElementsY, where N = 1 to bt-NoElementsZ.

[bookmark: _Toc156479306]–	BT-UniformCircularArray
The IE BT-UniformCircularArray is used by the location server to define a uniform circular antenna array as a formula based on the antenna element index.
-- ASN1START

BT-UniformCircularArray-r18 ::= SEQUENCE {
	bt-NoElements-r18				INTEGER (2..maxBT-BeaconAntElt-r18),
	bt-InterElementDist-r18			INTEGER (30..130)
}

-- ASN1STOP

	BT-UniformCircularArray field descriptions

	bt-NoElements
This field specifies the number of antenna elements in the circular antenna array. It is the same as the number of antenna elements in the bt-antElementList-r18 of the IE BT-BeaconInfoElement-r18

	[bookmark: _Hlk148392122]bt-InterElementDist
This field specifies the distance between to adjacent elements in the uniform circular antenna array between ¼ and just above 1 wavelengths. Scale factor 1mm.



The antenna element locations of the antenna array are defined along a circle with the reference point as center. The coordinates of the elements are:
-	x=0
-	y = bt-Radius* cos(2*p*(index-1)/ bt-NoElements-r18)
-	z = bt-Radius* sin(2*p*(index-1)/ bt-NoElements-r18)
where index is the order value of a specific antenna element in the bt-antElementList-r18 attribute of the IE BT-BeaconInfoElement-r18 – first element in the list corresponds to index 1 and so on, and

	bt-Radius = bt-InterElementDist-r18/(2*sin(p / bt-NoElements-r18))

[bookmark: _Toc156479307]–	BT-GenericArray
The IE BT-GenericArray is used by the location server to define a generic antenna array as a list of offset locations for each antenna element, where each ordered entry in BT-GenericArray-r18 is associated to the same ordered entry in the bt-antElementList-r18 attribute of the IE BT-BeaconInfoElement-r18.
-- ASN1START

BT-GenericArray-r18 ::= SEQUENCE (SIZE (2..maxBT-BeaconAntElt-r18)) OF BT-ULA-GenericAntElement-r18

BT-ULA-GenericAntElement-r18 ::= SEQUENCE {
	deltaY-r18						INTEGER (-135..135)			OPTIONAL,	-- Need OP
	deltaX-r18						INTEGER (-135..135)			OPTIONAL,	-- Need OP
	deltaZ-r18						INTEGER (-135..135)			OPTIONAL	-- Need OP
}

-- ASN1STOP

	BT-GenericArray field descriptions

	deltaX, deltaY, deltaZ
This field specifies the antenna element location offset in X, Y, Z directions respectively. If not present, the delta is zero. Scale factor 1mm.



[bookmark: _Toc156479308]6.5.7.9	Bluetooth Assistance Data Request
[bookmark: _Toc156479309]–	BT-RequestAssistanceData
The IE BT-RequestAssistanceData is used by the target device to request BT assistance data from a location server.
-- ASN1START

BT-RequestAssistanceData-r18 ::= SEQUENCE {
	requestedAD-r18			BIT STRING {
										beacon-location		(0),
										beacon-antConfig	(1),
										beacon-transmConfig	(2) }	(SIZE (1..8)),
	...
}

-- ASN1STOP

	BT-RequestAssistanceData field descriptions

	requestedAD
This field specifies the Bluetooth assistance data requested. This is represented by a bit string, with a one-value at the bit position means the particular assistance data is requested; a zero-value means not requested. The following assistance data types are included:
-	beacon-location: Bluetooth beacon location information
-	beacon-antConfig: Bluetooth beacon antenna orientation, array configuration information and antenna switching pattern for AoD estimation
-	beacon-transmConfig: Bluetooth beacon advertisement and CTE configuration information



[…]
[bookmark: _Toc27765468][bookmark: _Toc37681250][bookmark: _Toc46486827][bookmark: _Toc52547172][bookmark: _Toc52547702][bookmark: _Toc52548232][bookmark: _Toc52548762][bookmark: _Toc156479400]7.2	Mapping of posSibType to assistance data element
The supported posSibType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data IEs are defined in clause 6.5.2.2. The OTDOA Assistance Data IEs and NR DL-TDOA/DL-AoD Assistance Data IEs are defined in clause 7.4.2. The Barometric Assistance Data IEs are defined in clause 6.5.5.8. The TBS (based on MBS signals) Assistance Data IEs are defined in clause 6.5.4.8.
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	
	posSibType1-8
	GNSS-SSR-CorrectionPoints

	
	posSibType1-9
	GNSS-Integrity-ServiceParameters

	
	posSibType1-10
	GNSS-Integrity-ServiceAlert

	
	posSibType1-11
	GNSS-LOS-NLOS-GridPoints

	
	posSibType1-12
	GNSS-SSR-IOD-Update

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-17a
	GNSS-SSR-OrbitCorrectionsSet2

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-18a
	GNSS-SSR-ClockCorrectionsSet2

	
	posSibType2-19
	GNSS-SSR-CodeBias

	
	posSibType2-20
	GNSS-SSR-URA

	
	posSibType2-20a
	GNSS-SSR-URA-Set2

	
	posSibType2-21
	GNSS-SSR-PhaseBias

	
	posSibType2-22
	GNSS-SSR-STEC-Correction

	
	posSibType2-23
	GNSS-SSR-GriddedCorrection

	
	posSibType2-24
	NavIC-DifferentialCorrections

	
	posSibType2-25
	NavIC-GridModelParameter

	
	posSibType2-26
	GNSS-LOS-NLOS-GriddedIndications

	
	posSibType2-27
	GNSS-SSR-SatellitePCVResiduals

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted

	Barometric Assistance Data
(clause 6.5.5.8)
	posSibType4-1
	Sensor-AssistanceDataList

	TBS Assistance Data
(clause 6.5.4.8)
	posSibType5-1
	TBS-AssistanceDataList

	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSibType6-4
	NR-TRP-BeamAntennaInfo

	
	posSibType6-5
	NR-DL-PRS-TRP-TEG-Info

	
	posSibType6-7
	NR-PRU-DL-Info

	On-demand DL-PRS Configurations (clause 6.4.3)
	posSibType6-6
	NR-On-Demand-DL-PRS-Configurations

	Integrity Assistance Data for NR Positioning Methods (clause 6.4.3)
	posSibType7-1
	NR-IntegrityRiskParameters

	
	posSibType7-2
	NR-IntegrityServiceParameters

	
	posSibType7-3
	NR-IntegrityServiceAlert

	
	posSibType7-4
	NR-IntegrityParameters

	Bluetooth Assistance Data (clause 6.5.7.7)
	posSibType8-1
	BT-BeaconInfo




End of changes
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