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Introduction

This CR is aimed to introduce improvements and/or additions to three different items in 3GPP specification 25.331:

1) The unit of 'Accuracy' (mandatory for UE based method, optional for UE assisted) in IE 10.3.7.111 has been changed to percentage in the last version, v3.6.0, of specification 25.331. Earlier (e.g. in v3.4.1) it was a bit string(7) as in GSM, too. The current unit of percentage is inadequate for the purpose of UE positioning.

2) The specification defines how the UE can indicate the quality of OTDOA measurements. Quality figures are used for weighting the measured OTDOA values in location estimation. This weighting results in a more accurate location estimate. The quality figures are also needed when confidence of an OTDOA location estimate is calculated. The current specification, however, has some inadequacies when it comes to defining the measurement quality. As of now, the quality type field (25.331, IE 10.3.7.107) is a direct copy of an older, no longer valid version of GSM specification 04.31. Also in GSM, the quality indicators have been corrected with an approved CR 04.31 A006 and A010 (Tdoc 2-00-684/SMG#31bis, April 2000). The quality indicators are briefly discussed below but for a more detailed description, the reader is referred to the GSM CR that is attached to this CR.

3) From the UE positioning error reasons in specification 25.331 (IE 10.3.7.87) is missing the error reason that corresponds to error reason 'Reference BTS for GPS is not the serving BTS' in GSM 04.31. This error reason is needed also in specification 25.331 to stand for the situation when GPS assistance data containing UTRAN air-interface timing information for the reference cell is present in this data but the reference Node B is not the serving Node B.

Discussion

1) The 'Accuracy' field in current specification 25.331 gives the accuracy requirement for the calculated position estimate. The current unit that is percentage does not specify this requirement satisfactorily and nor does it state from which value the percentage is to be taken. The parameter is mandatory for UE based OTDOA or GPS method to give an unambiguous requirement on the accuracy of the calculated position and should therefore be in meters. The corresponding accuracy used in GSM 04.31 gives the LCS accuracy requirement in meters (range 0-1800 km). The range is coded according to GSM specification 03.32 with 7 bits that correspond to numerical values 0-127. The corresponding specification for 3GPP is 23.032 and in chapter 6.2 of this specification the accuracy is defined in exactly the same way as in GSM. This definition of the unit of accuracy in specification 23.032 would be appropriate to restore into IE 10.3.7.111.

2) The discussion in GSM CR (Tdoc 2-00-684) is recommended as a basis for the discussion in point 2) in this CR.
The GSM CR states that the standard deviation of E-OTD (now OTDOA in 3G) measurements together with the number of OTDOA measurements is the best alternative to indicate the quality of OTDOA measurements. The standard deviation of TOA is not sufficient to estimate the OTDOA measurement quality as it leaves the correlation between TOA measurements unaccounted for. This can have a significant impact on the standard deviation values used in location estimation. On the other hand, the standard deviation of reported OTDOA values can be seen as a possible solution for estimating the variance and hence the quality of reported OTDOA values (the variance values are the squares of the standard deviations and form the diagonal elements of the error covariance matrix).
Currently, the 3GPP specification 25.331 does not make the reporting of these values possible. According to this standard there is no way to convey information on the number of measurements. Additionally, the current specification indicates only the standard deviation of TOA but not the standard deviation of OTDOA that is to be preferred. In its current form the specification 25.331 also contains the quality type CPICH Ec/No that is very difficult to use for covariance estimation. The default quality type enumerated in meters does not state from where the range is determined and is not reliable.

3) The UE positioning GPS assistance data (25.331, IE 10.3.7.90) contains the field 'UE positioning GPS reference time' (25.331, IE 10.3.7.96). This field can optionally include information on UTRAN air interface timing for the reference Node B. In GSM, the SMLC has been defined to use the current serving BTS as the reference BTS. The target mobile station has then the option of rejecting a GPS position request or GPS assistance data if the reference BTS is not the serving BTS. The same configuration is most probable also in 3G as it is combined with the system independent GPS method and therefore the corresponding error reason ('Reference cell for GPS is not the serving cell') would be needed also in 3GPP specification 25.331 (IE 10.3.7.87).

Conclusions

The accuracy requirement of the UE position estimate is presently not clearly defined. Current quality indicators for OTDOA measurements are viewed insufficient. Hence, changes are needed in both the accuracy requirement and the quality indicators.

Additionally, an error reason is added for UE positioning.
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10.3.7.87
UE positioning Error

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

Error reason
MP

Enumerated(ER1, ER2, ER3, ER4, ER5, ER6, ER7, ER8)
Note 1

GPS Additional Assistance Data Request
OP

UE positioning GPS Additional Assistance Data Request 10.3.7.88a


NOTE 1:
The following table gives the mapping of the IE "Error reason"

Value
Indication

ER1
There were not enough cells to be received when performing mobile based OTDOA-IPDL.

ER2
There were not enough GPS satellites to be received, when performing UE-based GPS location.

ER3
Location calculation assistance data missing.

ER4
Requested method not supported.

ER5
Undefined error.

ER6
Location request denied by the user. 

ER7
Location request not processed by the user and timeout

ER8
Reference cell for GPS is not the serving cell

10.3.7.105
UE positioning OTDOA measurement

The purpose of the OTDOA Measurement Information element is to provide OTDOA measurements of signals sent from the reference and neighbour cells.

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

SFN
MP

Integer(0..4095)
SFN during which the last measurement was performed

UE Rx-Tx time difference type 2
MP

UE Rx-Tx time difference type 2 10.3.7.84








Neighbours
MP
0 to <maxCellMeas>



>CHOICE mode





>>FDD





>>>Neighbour Identity
MD

Primary CPICH info 10.3.6.60
Default value is the same as in the first set of multiple sets.

>>TDD





>>>Cell and Channel ID
MD

Cell and Channel Identity info 10.3.6.8a
Default value is the same as in the first set of multiple sets.

>UE positioning OTDOA quality 
MP

UE positioning OTDOA quality 10.3.7.107
Quality of the OTDOA from the neighbour cell.

>SFN-SFN observed time difference
MP

SFN-SFN observed time difference 10.3.7.63 
Gives the timing relative to the reference cell. Only type 2 is allowed. Type 2 means that only the slot timing is accounted for

>UE Rx-Tx time difference type 2
OP

UE Rx-Tx time difference type 2 10.3.7.84
Included if the neighbour is in the active set 

10.3.7.107
UE positioning OTDOA quality
Information Element/Group name
Need
Multi
Type and Reference
Semantics description






























































Std Resolution
MP

Bit string(2)
Std Resolution field includes the resolution used in Std of OTDOA Measurements field. Encoding on two bits as follows:

'00'        10 meters

'01'        20 meters

'10'        30 meters

'11'        Reserved

Number of OTDOA Measurements
MP

Bit string(3)
Number of measurements field is used together with Std of OTDOA Measurements field to define quality of a reported OTDOA measurement. The field indicates how many OTDOA measurements have been used in the UE to define the standard deviation of the measurements. Following 3 bit encoding is used:

'000'        0-4

'001'        5-9

'010'      10-14

'011'      15-24

'100'      25-34

'101'      35-44

'110'      45-54

'111'      55 or more

Std of OTDOA Measurements
MP

Bit string(5)
Std of OTDOA Measurements field includes standard deviation of OTDOA measurements. Following linear 5 bit encoding is used:

'00000' 0 - (R*1-1) meters

'00001' R*1 – (R*2-1) meters

'00010' R*2 – (R*3-1) meters

…

'11111' R*31 meters or more

where R is the resolution defined by Std Resolution field. Eg. R=20 m corresponds to 0-19 m, 20-39 m,…,620+ m. 
















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)


Response Time
MP

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

Accuracy
CV-MethodType

Bit string(7)

7 bit Uncertainty Code as defined in 3GPP TS 23.032.


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

11.3 Information element definitions

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

--

--     MEASUREMENT INFORMATION ELEMENTS (10.3.7)

--

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



Neighbour ::=





SEQUENCE {


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




neighbourIdentity




PrimaryCPICH-Info




OPTIONAL



},



tdd







SEQUENCE {




neighbourAndChannelIdentity

CellAndChannelIdentity




OPTIONAL



}


},



neighbourQuantity




NeighbourQuantity,


sfn-SFN-ObsTimeDifference2


SFN-SFN-ObsTimeDifference2,


uE-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2


OPTIONAL

}

NeighbourList ::=




SEQUENCE (SIZE (1..maxCellMeas)) OF











Neighbour


NeighbourQuantity ::=



SEQUENCE {










UE-Positioning-OTDOA-Quality
}









UE-Positioning-Accuracy ::=




BIT STRING (SIZE (7))
UE-Positioning-ErrorCause ::=




ENUMERATED {











notEnoughOTDOA-Cells,











notEnoughGPS-Satellites,











assistanceDataMissing,











methodNotSupported,











undefinedError,











requestDeniedByUser,











notProcessedAndTimeout,











referenceCellNotServingCell }

UE-Positioning-OTDOA-Measurement ::=


SEQUENCE {


sfn








INTEGER (0..4095),


ue-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2,








neighbourList





NeighbourList





OPTIONAL

}

UE-Positioning-OTDOA-Quality ::=


SEQUENCE {


stdResolution





BIT STRING (SIZE (2)),


numberOfOTDOA-Measurements


BIT STRING (SIZE (3)),


stdOfOTDOA-Measurements



BIT STRING (SIZE (5))

}
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