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Reason for change:
(

It is proposed to improve the accuracy indicator in UE positioning measurement request in RRC 25.331 specification. The OTDOA measurement quality indication from the UE to the Serving Mobile Location Center (SMLC) in the same specification is inadequate and misses the number of measurements that is essential for location estimation. Furthermore, one UE positioning error reason is proposed to be added in case the reference base station is not the serving one in GPS positioning.

The SFN-SFN observed time difference type 2 measurement in TDD can be performed on any channel. The channel to measure on is given to UE in the IE “UP neighbour cell info” within IE “cell and channel ID”. The channel is identified by Burst type, Midamble shift and slot. The slot is missing in the IE “cell and channel ID”.

Basic Midamble is defined already as Cell parameters ID, therefore the existing IE is used in “cell and channel ID”.

Rx-Tx Time difference measurement is for FDD only. 




Summary of change:
(

- Unit of accuracy changed. OTDOA quality indicators changed and number of measurements added. One error reason added.
- Time slot is added to “cell and channel ID”.
- Basic Midamble is repalced by cell parameters ID.

- Choice Mode is introduced in “UE positioning OTDOA measurement” IE so that Rx-Tx Time difference is only reported in case of FDD.

Backward compatibility: ASN.1 definitions are affected. However, all the affected definitions are related only to UE positioning measurements.
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not approved:
If this CR is not approved, the UE Positioning function in the UTRAN/UE will not be able to perform properly.
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10.3.6.8a
Cell and Channel Identity info

NOTE:
Only for TDD.

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

Burst type
MP

Enumerated (Type1, Type2)
Identifies the channel in combination with the Midamble shift and slot number

Midamble Shift
MP

Integer (1…16)


Time Slot
OP

Timeslot number

10.3.6.84
This IE is present only if no IPDL scheme is configured in the reference cell. Otherwise the slot is defined by the IPDL configuration.

Cell parameters ID
MP

Cell parameters ID 10.3.6.9
Identifies the cell

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

CHOICE mode





>FDD





>>UE Rx-Tx time difference type 2
MP

UE Rx-Tx time difference type 2 10.3.7.84


>TDD



(no data)







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.

>>>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 

>>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







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

Integer (0..100)
in percentage

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

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

--

--     PHYSICAL CHANNEL INFORMATION ELEMENTS (10.3.6)

--

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

CellAndChannelIdentity ::=


SEQUENCE {


burstType






BurstType,


midambleShift





MidambleShiftLong,


timeslot






TimeSlotNumber,


cellParametersID




CellParametersID



}

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

--

--     MEASUREMENT INFORMATION ELEMENTS (10.3.7)

--

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



Neighbour ::=





SEQUENCE {


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




neighbourIdentity




PrimaryCPICH-Info




OPTIONAL




uE-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2

OPTIONAL



},



tdd







SEQUENCE {




neighbourAndChannelIdentity

CellAndChannelIdentity




OPTIONAL



}


},



neighbourQuality




NeighbourQuality,


sfn-SFN-ObsTimeDifference2


SFN-SFN-ObsTimeDifference2,


}

NeighbourList ::=




SEQUENCE (SIZE (1..maxCellMeas)) OF











Neighbour


NeighbourQuality ::=



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),


modeSpecificInfo



CHOICE {



fdd







SEQUENCE {




ue-RX-TX-TimeDifferenceType2

UE-RX-TX-TimeDifferenceType2,


},


tdd







NULL,







}


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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