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8.6.7.19 
UE positioning
8.6.7.19.1 
UE positioning reporting quantity

The UE shall

- 
ignore IE “Multiple Sets”;

-
ignore IE “Response Time”;

- 
if IE “Accuracy” is included, the UE should try to achieve the requested positioning accuracy with 67% confidence
-
if IE “Positioning Methods” is set to “Cell ID”,

-
perform the Rx-Tx time difference type 2 measurement on the reference cell indicated in the OTDOA assistance data
-
if the IE "Method Type" is set to "UE based":

-
if the IE "Positioning Methods" is set to "GPS":

-
when a measurement report is triggered, include the IE "UE positioning position estimate info" in the measurement report and set the contents of the IE as follows:

-
if the UE supports the capability to provide the GPS timing of the cell, and

-
if the IE "GPS timing of Cell wanted" is set to true:

-
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD; and

-
include the IE "Reference SFN", the IE "GPS TOW msec"; and

-
the UE may include the IE "GPS TOW rem usec".

-
if the IE "Positioning Methods" is set to "OTDOA":

-
when a measurement report is triggered, include the IE "UE positioning position estimate info" in the measurement report

-
if the IE "Method Type" is set to "UE assisted":

-
if the IE "Positioning Methods" is set to "GPS":

-
when a measurement report is triggered, include the IE "UE positioning GPS measured results" in the measurement report and set the contents of the IE as follows:

-
if the UE supports the capability to provide the GPS timing of the cell, and

-
if the IE "GPS timing of Cell wanted" is set to true:

-
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD; and

-
include the IE "Reference SFN", the IE "GPS TOW msec"; and

· the UE may include the IE "GPS TOW rem usec".

-
if the UE does not support the capability to provide the GPS timing of the cell:


-
include the IE “GPS TOW msec”.

-
if the IE "Positioning Methods" is set to "OTDOA":

-
when a measurement report is triggered, include the IE "UE positioning OTDOA measured results" in the measurement report
The UE shall perform the following consistency check:

-
 if UE, according to its capabilities, does not support UE based OTDOA and if IE “Positioning Methods” is set to “OTDOA” and if IE “Method Type” is set to “UE based”, 

-
act as specified in section 8.4.1.4 

-
 if UE, according to its capabilities, does not support UE based GPS and if IE “Positioning Methods” is set to “GPS” and if IE “Method Type” is set to “UE based”, 

- 
act as specified in section 8.4.1.4 

- 
if UE, according to its capabilities, does not support UE assisted GPS and if IE “Positioning Methods” is set to “GPS” and if IE “Method Type” is set to “UE assisted”, 

- 
act as specified in section 8.4.1.4 

- 
if UE, according to its capabilities, does not support UE based positioning and if IE “Positioning Methods” is set to “OTDOAorGPS” and if IE “Method Type” is set to “UE based”, 

- 
act as specified in section 8.4.1.4 

- 
if UE, according to its capabilities, does not support Rx-Tx time difference type 2 measurement and if IE “Positioning Methods” is set to “Cell ID”, 

- 
act as specified in section 8.4.1.4 

8.6.7.19.2 
UE positioning OTDOA assistance data

If IE “UE positioning OTDOA reference cell info” is received in System Information Block 15.4 or in the MEASUREMENT CONTROL message, the UE shall update the variable UE_POSITIONING_OTDOA_DATA accordingly. The UE shall:

- 
store received cell information in the UE positioning reference cell info in the variable UE_POSITIONING_OTDOA_DATA, overwriting any existing information

If IE “UE positioning OTDOA neighbour cell list” is received in System Information Block 15.4 or in the MEASUREMENT CONTROL message, the UE shall update the variable UE_POSITIONING_OTDOA_DATA accordingly. The UE shall:

- 
store received cell information in the neighbour cell info list in the variable CELL_INFO_LIST, overwriting any existing information

If, according to its capabilities, UE does not support IPDLs and if IE “IPDL parameters” is received for the reference or any of the neighbour cells, the UE shall

-
ignore this IE.

If IE “UE positioning measurement” is received in the MEASUREMENT CONTROL message, the UE shall also perform the following consistency checks:

- 
if IE “Positioning Methods” is set to “OTDOA” or “Cell ID” and 

- 
if IE “UE positioning OTDOA reference cell info” is not included and if UE positioning OTDOA reference cell info in variable UE_POSITIONING_OTDOA_DATA is empty

- 
set the variable CONFIGURATION_INCOMPLETE to TRUE;
- 
if IE “Positioning Methods” is set to “OTDOA” and
- 
if IE “UE positioning OTDOA neighbour cell list” is not included and if less than two neighbour cells are stored in UE positioning OTDOA neighbour cell info list in variable UE_POSITIONING_OTDOA_DATA

- 
set the variable CONFIGURATION_INCOMPLETE to TRUE;

- 
if IE “Method Type” is set to “UE based” and 

- 
if IE “UE positioning OTDOA reference cell info” is included and if IE “Cell Position” for the reference cell is not included, the UE shall,  

- 
set the variable CONFIGURATION_INCOMPLETE to TRUE;

- 
if the IE ”UE positioning OTDOA neighbour cell list” is included and if cell position of less than two neighbour cells of the cells included in this IE and stored in variable UE_POSITIONING_OTDOA_DATA are different and if those cell positions are not different to the one of the reference cell stored in variable UE_POSITIONING_OTDOA_DATA, the UE shall, 

- 
set the variable CONFIGURATION_INCOMPLETE to TRUE;
- 
if the IE ”UE positioning OTDOA neighbouring cell list” is included and only two neighbour cells are included or stored in variable UE_POSITIONING_OTDOA_DATA and if the IE “Round Trip Time” is neither included for the neighbour cells nor for the reference cell info, the UE shall, 

- 
set the variable CONFIGURATION_INCOMPLETE to TRUE;

10.3.3.45
UE positioning capability

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Standalone location method(s) supported
	MP
	
	Boolean
	Defines if a UE can measure its location by some means unrelated to UTRAN

TRUE means supported

	UE based OTDOA supported
	MP
	
	Boolean
	TRUE means supported

	Network Assisted GPS support
	MP
	
	Enumerated ('Network based', 'UE based', 'Both', 'None')
	Defines if the UE supports network based or UE based GPS methods.

	GPS reference time capable
	MP
	
	Boolean
	Defines if a UE has the capability to measure GPS reference time as defined in [7].

TRUE means capable

	Support for IPDL
	MP
	
	Boolean
	Defines if a UE has the capability to use IPDL to enhance its 'SFN-SFN observed time difference –type 2' measurement.

TRUE means supported

	Support for Rx-Tx time difference type2 measurement
	MP
	
	Boolean
	TRUE means supported


10.3.7.93
UE positioning GPS measured results

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	CHOICE mode
	
	
	
	

	>FDD
	
	
	
	

	>>Primary CPICH Info
	OP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship

	>TDD
	
	
	
	

	>>cell parameters id
	OP
	
	Cell parameters id 10.3.6.9
	Identifies the reference cell for the GPS TOW-SFN relationship

	Reference SFN
	OP
	
	Integer(0..4095)
	The SFN for which the location is valid

	GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE. If the Reference SFN field is present it is the ms flank closest to the beginning of that frame.

GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec

	GPS TOW rem usec
	OP
	
	Integer(0..999)
	GPS Time of Week in microseconds MOD 1000.

	Measurement Parameters
	MP
	1 to <maxSat>
	
	

	>Satellite ID
	MP
	
	Enumerated(0..63)
	

	>C/No
	MP
	
	Integer(0..63)
	the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the measurement. It is given in whole dBs. Typical levels observed by UE-based GPS units will be in the range of 20 – 50 dB.



	>Doppler
	MP
	
	Integer(-32768..32768)
	Hz, scale factor 0.2.

	>Whole GPS Chips
	MP
	
	Integer(0..1023)
	Unit in GPS chips

	>Fractional GPS Chips
	MP
	
	Integer(0..(210-1))
	Scale factor 2-10

	>Multipath Indicator
	MP
	
	Enumerated(NM, low, medium, high)
	See note 1

	>Pseudorange RMS Error
	MP
	
	Enumerated(range index 0..range index 63)
	See note 2


	
	

	
	


NOTE 1:
The following table gives the mapping of the multipath indicator field.

	Value
	Multipath Indication

	NM
	Not measured

	Low
	MP error < 5m

	Medium
	5m < MP error < 43m

	High
	MP error > 43m


NOTE 2:
The following table gives the bitmapping of the Pseudorange RMS Error field.

	Range Index
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P

	0
	000
	000
	0.5
	P < 0.5

	1
	001
	000
	0.5625
	0.5 <= P < 0.5625

	I
	X
	Y
	0.5 * (1 + x/8) * 2y
	xi-1 <= P < xi

	62
	110
	111
	112
	104 <= P < 112

	63
	111
	111
	--
	112 <= P


10.3.7.109
UE positioning position estimate info

The purpose of this IE is to provide the position estimate from the UE to the network, if the UE is capable of determining its own position.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	CHOICE mode
	
	
	
	

	>FDD
	
	
	
	

	>>Primary CPICH Info
	OP
	
	Primary CPICH Info 10.3.6.60
	Identifies the reference cell for the GPS TOW-SFN relationship

	>TDD
	
	
	
	

	>>cell parameters id
	OP
	
	Cell parameters id 10.3.6.9
	Identifies the reference cell for the GPS TOW-SFN relationship

	Reference SFN
	OP
	
	Integer(0..4095)
	The SFN for which the location is valid

	GPS TOW msec
	OP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time-stamps the beginning of the frame defined in Reference SFN

GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec

	GPS TOW rem usec
	OP
	
	Integer(0..999)
	GPS Time of Week in microseconds MOD 1000.

	CHOICE Position estimate
	MP
	
	
	

	>Ellipsoid Point
	
	
	Ellipsoid Point; 10.3.8.4a
	

	>Ellipsoid point with uncertainty circle
	
	
	Ellipsoid point with uncertainty circle 10.3.8.4d
	

	>Ellipsoid point with uncertainty ellipse
	
	
	Ellipsoid point with uncertainty ellipse 10.3.8.4e
	

	>Ellipsoid point with altitude
	
	
	Ellipsoid point with altitude 10.3.8.4b
	

	>Ellipsoid point with altitude and uncertainty ellipsoid
	
	
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	


	
	

	
	


10.3.7.111
UE positioning reporting quantity

The purpose of the element is to express the allowed/required location method(s), and to provide information required QoS.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	Method Type
	MP
	
	Enumerated(UE assisted, UE based, UE based is preferred but UE assisted is allowed, UE assisted is preferred but UE based is allowed)
	

	Positioning Methods
	MP
	
	Enumerated(OTDOA, GPS, OTDOA or GPS, Cell ID)
	

	Response Time
	MP
	
	Integer(1,2,4, 8, 16, 32, 64, 128)
	in seconds

	Accuracy
	CV-MethodType
	
	Bitstring(7)
	The uncertainty is derived from the "uncertainty code" k by

r = 10*(1.1k-1)

	GPS timing of Cell wanted
	MP
	
	Boolean
	If true the SRNC wants the UE to report the SFN-GPS timing of the reference cell. This is however optional in the UE.

	Multiple Sets
	MP
	
	Boolean
	TRUE indicates that the UE is requested to send multiple OTDOA/GPS Measurement Information Sets. UE is expected to include the current measurement set. 

	Additional Assistance Data Request
	MP
	
	Boolean
	TRUE indicates that the UE is requested to send the IE "Additional assistance Data Request" when the IE "UE positioning Error" is present in the UE positioning measured results.

	Environment Characterisation
	OP
	
	Enumerated(possibly heavy multipath and NLOS conditions,

no or light multipath and usually LOS conditions,

not defined or mixed environment)


	


	Condition
	Explanation

	Method Type
	The IE is optional if the IE "Method Type" is 'UE assisted'; otherwise it is mandatory


11.2
PDU definitions
-- ***************************************************

--

-- RRC CONNECTION SETUP COMPLETE

--

-- ***************************************************

RRCConnectionSetupComplete ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



startList





STARTList,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


--
Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList
OPTIONAL,


-- Non critical extensions



v370NonCriticalExtensions


SEQUENCE {




rrcConnectionSetupComplete-v370ext
RRCConnectionSetupComplete-v370ext,




-- Reserved for future non critical extension




nonCriticalExtensions


SEQUENCE {




rrcConnectionSetupComplete-v380ext
RRCConnectionSetupComplete-v380ext,





-- Reserved for future non critical extension





nonCriticalExtensions


SEQUENCE {}

OPTIONAL



}

OPTIONAL



}

OPTIONAL

}

RRCConnectionSetupComplete-v370ext ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v370ext
UE-RadioAccessCapability-v370ext
OPTIONAL

}
RRCConnectionSetupComplete-v380ext ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v380ext
UE-RadioAccessCapability-v380ext
OPTIONAL

}
-- ***************************************************

--

-- UE CAPABILITY INFORMATION

--

-- ***************************************************

UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList



OPTIONAL,


-- Non critical extensions



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




-- Reserved for future non critical extension




nonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v380ext
UECapabilityInformation-v380ext,





-- Reserved for future non critical extension





nonCriticalExtensions


SEQUENCE {}

OPTIONAL




}

OPTIONAL



}

OPTIONAL

}

UECapabilityInformation-v370ext::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v370ext

UE-RadioAccessCapability-v370ext

OPTIONAL

}
UECapabilityInformation-v380ext::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v380ext

UE-RadioAccessCapability-v380ext

OPTIONAL

}
11.3
Information element definitions

UE-Positioning-Capability ::=




SEQUENCE {


standaloneLocMethodsSupported

BOOLEAN,


ue-BasedOTDOA-Supported



BOOLEAN,


networkAssistedGPS-Supported

NetworkAssistedGPS-Supported,


gps-ReferenceTimeCapable


BOOLEAN,


supportForIPDL





BOOLEAN

}

UE-RadioAccessCapability ::=

SEQUENCE {


ics-Version






ICS-Version,


pdcp-Capability





PDCP-Capability,


rlc-Capability





RLC-Capability,


transportChannelCapability


TransportChannelCapability,


rf-Capability





RF-Capability,


physicalChannelCapability


PhysicalChannelCapability,


ue-MultiModeRAT-Capability


UE-MultiModeRAT-Capability,


securityCapability




SecurityCapability,


ue-positioning-Capability


UE-Positioning-Capability,


measurementCapability



MeasurementCapability

OPTIONAL

}

UE-RadioAccessCapability-v370ext::=

SEQUENCE {


ue-RadioAccessCapabBandFDDList

UE-RadioAccessCapabBandFDDList
}

UE-RadioAccessCapability-v380ext::=

SEQUENCE {


ue-PositioningCapabilityExt


UE-PositioningCapabilityExt
}

UE-PositioningCapabilityExt::=


SEQUENCE {


rx-tx-TimeDifferenceType2Capable
BOOLEAN
}

-- ***************************************************

--

--     MEASUREMENT INFORMATION ELEMENTS (10.3.7)

--

-- ***************************************************

PositioningMethod ::=



ENUMERATED {











otdoa,











gps,











otdoaOrGPS, cellID }

UE-Positioning-ReportingQuantity ::=


SEQUENCE {


methodType






UE-Positioning-MethodType,


positioningMethod




PositioningMethod,


responseTime





UE-Positioning-ResponseTime,


accuracy






UE-Positioning-Accuracy





OPTIONAL,


gps-TimingOfCellWanted



BOOLEAN,


multipleSets





BOOLEAN,


environmentCharacterisation


EnvironmentCharacterisation


OPTIONAL

}

UE-Positioning-PositionEstimateInfo ::=




SEQUENCE {


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




referenceIdentity



PrimaryCPICH-Info


OPTIONAL



},



tdd







SEQUENCE {




referenceIdentity



CellParametersID


OPTIONAL



}


},


referenceSFN





ReferenceSFN

OPTIONAL,

gps-tow-1msec





GPS-TOW-1msec

OPTIONAL,


gps-tow-rem-usec




GPS-TOW-rem-usec
OPTIONAL,


positionEstimate




PositionEstimate

***** NEXT MODIFIED SECTION *****

14.7
UE positioning measurements

14.7.1
UE positioning measurement quantities
The quantity to measure for UE positioning is dependent on the positioning method and the method type requested in the IE "UE positioning reporting quantity".
1
SFN-SFN observed time difference type 2, mandatory.

2 Rx-Tx time difference type 2, optional.

3 GPS timing of cell fames, optional.

The definition of other GPS measurements is not within the scope of this specification.






14.7.2
Void




14.7.3
UE positioning reporting events

In the UE positioning reporting criteria field in the Measurement Control messages, the UTRAN notifies the UE of which events should trigger a measurement report. UE positioning reporting events that can trigger a report are given below. The content of the measurement report is dependant on the location method and method type requested in the IE "UE positioning reporting quantity" of the Measurement Control message and is described in detail in [18].

14.7.3.1
Reporting Event 7a: The UE position changes more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE changes its position compared to the last reported position more than a predefined threshold. This event is used for UE-based methods only.

14.7.3.2
Reporting Event 7b: SFN-SFN measurement changes more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the SFN-SFN time difference measurement of any measured cell changes more than a predefined threshold. This event is primarily used for UE-assisted methods, but can be used also for UE-based methods.

14.7.3.3
Reporting Event 7c: GPS time and SFN time have drifted apart more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the GPS Time Of Week and the SFN timer have drifted apart more than a predefined threshold. This event is primarily used for UE-assisted methods, but can be used also for UE-based methods.
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