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First modified section
3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

E-OTD Assistance Data Message: contains the RTD and BTS coordinates of the neighbours that should be used in E-OTD measurements. This E-OTD Assistance Data is broadcasted using CBCH channel using SMSCB DRX service. The reception of this broadcast message enables MS to calculate its own location.

GPS Assistance Data Message: contains GPS differential corrections. The reception of this broadcast message enables MS to have calculate more accurate location estimate.

GANSS Assistance Data Message: contains GANSS differential corrections. The reception of this broadcast message enables MS to have calculate more accurate location estimate.
Next modified section
11.1.2
ASN.1 data types

LLP-DataTypes 

-- { LLP-DataTypes object identifier }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

Intentionally skipped
RIT-CellIDInfo ::= CHOICE {


rit-NeighborCI


CI,


rit-NeighborBTS


RIT-NeighborBTS

}

RIT-NeighborBTS ::= SEQUENCE {


rit-NeighborBSIC


BSIC,


rit-NeighborBCCHCarrier

BCCHCarrier

}

FrameNumber ::= INTEGER (0..2715647)

LAC ::= INTEGER (0..65535)

CommonClock ::= INTEGER {


gpsClock 

(0),


glonass 

(1),


galileoClock
(2)
} (0..7)

TimeSlot ::= INTEGER (0..7)

RXLevel ::= INTEGER (0..63) -- range -150 to -24 with 2dBm steps

-- STATUS ELEMENTS

Intentionally skipped
--

-- PCS-Extensions ::= SEQUENCE {

--
...}

--

-- END

Next modified section
A.2.2.1.2
RIT Measurement IE

This IE includes the required RIT measurements. The length of this IE depends on the number of measured neighbor BTSs. This IE is mandatory.

Reference LAC

This field indicates the Location Area Code of the reference BTS. The purpose of the Location Area Code is to identify a location area.


Range: 0 - 65535.

Reference CI

This field indicates the Cell Identity value of the reference BTS. The purpose of the Cell Identity value is to identify a cell within a location area.


Range: 0 - 65535.

Reference Frame Number

This field indicates the frame number of the last measured burst from the reference BTS.


Range: 0 - 2715647.

Response Type

This field indicates whether AT of reference BTS is reported or not.

'0':
AT of reference BTS is not reported.

'1':
AT of reference BTS is reported.

Common Clock

This field indicates the type of the common reference clock for AT measurement. This field is included only if the Response Type field is '1'. 

'0':
GPS clock is used.

'1':
glonass clock is used
'2':
Galileo clock is used
'3' to '7' :
Reserved for future use (e.g. Synchronized atomic clocks).

Reference AT

This field indicates the measured AT value for the serving BTS. It is the starting moment of a time slot. It is counted in two parts: seconds after last minute change, and nanoseconds after last second change.This field is included only if the Response Type field is '1'.


Range:


seconds: 0-59.


nanoseconds: 0-999,999,999.

Reference AT Quality Resolution

Reference AT Quality Resolution field includes the resolution used in Reference AT Quality field.  Encoding on 2 bits as follows.

'00'
0.005 micro seconds.

'01'
0.01 micro seconds.

'10'
0.05 micro seconds.

'11'
Reserved.

This field is included only if the Response Type field is '1'.

Reference AT Quality

Reference AT Quality field includes the quality of reported RIT measurement. This Reference AT Quality field can be e.g. used to evaluate the reliability of AT measurements in the SMLC. Reference AT quality is defined as


Reference AT Quality =
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 is its expectation value. The reporting resolution of Reference AT Quality is defined by Reference AT Quality resolution field.


Range: 0 to 63.

Value 63 means that Reference AT Quality is greater than or equal to R*63, where R is the resolution defined in Reference AT Quality Resolution field.

This field is included only if the Response Type field is '1'.

Reference AT Change

This field indicates the first time derivative of the AT value for the reference BTS. This value is based on measurements made during Monitor Period, if the monitoring period is provided. Otherwise it is the best estimate of AT Change value at the time of last AT measurement. This field is conditional and included if Response Type field is '1'. The range is -0.05 … 0.05 ppm and resolution is 0,00005 ppm.


Range: -1000 … 1000.

Reference AT Change Quality Resolution

Reference AT Change Quality Resolution field includes the resolution used in Reference AT Change Quality field.  Encoding on 2 bits as follows.

'00'
0.00005 ppm.

'01'
0.0001 ppm.

'10'
0.0005 ppm.

'11'
Reserved.

This field is conditional and included if the Response Type field is '1'.

Reference AT Change Quality

Reference AT Change Quality field includes the quality of reported Reference AT Change. This Reference AT Change Quality field can be e.g. used to evaluate the reliability of RIT measurements in the SMLC. Reference AT Change Quality is defined as.


Reference AT Change Quality =
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 is its expectation value. The reporting resolution of Reference AT Change Quality is defined by Reference AT Change Quality Resolution field.


Range: 0 to 63.

This field is conditional and included if the Response Type field is '1'.

Reference Time Slot

Reference Time Slot indicates the time slot relative to which the LMU reports the reference BTS measurements. This field is mandatory.


Range: 0 to 7

NOTE:
If the LMU does not know timeslot scheme, the LMU reports the used timeslot. The LMU can only report results based on one time slot (N) or two time slots (N and N+4). If the LMU knows timeslot scheme, the LMU can make measurements from several timeslots and reports that the used timeslot is zero (and makes correction).

Reference RX Level

RX Level field includes the received signal strength of the reference BTS.

The RX Level is expressed in  2 dBm steps within the range -150 .. -24 dBm.


Range: 0 .. 63.

ATD/RTD Quality Resolution

ATD/RTD Quality Resolution field includes the resolution used in ATD/RTD Quality field.  Encoding on 2 bits as follows.

'00'
0.005 micro seconds.

'01'
0.01 micro seconds.

'10'
0.05 micro seconds.

'11'
Reserved.

This field is mandatory.

ATD/RTD Change Quality Resolution

ATD/RTD Change Quality Resolution field includes the resolution used in ATD/RTD Change Quality field.  Encoding on 2 bits as follows.

'00'
0.00005 ppm.

'01'
0.0001 ppm.

'10'
0.0005 ppm.

'11'
Reserved.

This field is mandatory.

Number of Measured Neighbors

This field indicates the number of different neighbor BTSs.

NOTE:
If the LMU can not measure any neighbor BTSs, then this value is set to '0'.


Range: 0 – 15  

The following fields are repeated the number of times included in Number of Measured Neighbors field.

CellIdType

This field indicates is the identity method of the cell.

'0' = Cell identity is told using BSIC and BCCH carrier.

'1' = Cell identity is told using CI. 

Neighbor CI

This field indicates the Cell Identity of the particular neighbor cell. The purpose of the Cell Identity value is to identify a cell within a location area.

Neighbor CI field is a conditional field and it is included only if CellIdType is set '1' and CI value of the given cell is available.


Range: 0 - 65535.

Neighbor BSIC

This field indicates the BSIC (Base  Station  Identity Code of the base station).

BSIC field is conditional and it is included only if CellIdType is set '0'.


Range: 0 - 63.

Neighbor BCCH Carrier

This field indicates the absolute RF channel number of the neighbor base station. BCCH carrier field is conditional and it is included only if CellIdType is set '0'.


Range: 0 - 1023

Neighbor RX Level

RX Level field includes the received signal strength on the neighbor BTS.

The RX Level is expressed in 2 dBm steps within the range -150 .. -24 dBm.


Range: 0 .. 63.

Neighbor Frame Number

This field indicates the calculated value of the neighbor BTS's frame that would have been received at the same time or immediately after as the last measured frame from the reference BTS. This field is optional.

Range: 0 - 2715647 

Neighbor Time Slot 

Neighbor Time Slot indicates the time slot relative to which the LMU reports the serving BTS measurements. This field is mandatory.


Range: 0 to 7

NOTE:
If the LMU does not know timeslot scheme, the LMU reports the used timeslot. The LMU can only report results based on one time slot (N) or two time slots (N and N+4).  If the LMU knows timeslot scheme, the LMU can make measurements from several timeslots and reports that the used timeslot is zero (and makes correction).

ATD/RTD Value

This field indicates the measured ATD/RTD value between the receptions of signals from the reference and the neighbor BTS. This ATD/RTD value is the difference in reception of signal (the starting moment of time slot) from reference BTS compared to the signal (next starting moment of a time slot) from the neighbor BTS (i.e. this value is always positive). This field is mandatory. The reporting resolution of ATD/RTD value is 0.005 micro-seconds.


Range: 0 … 923200.

NOTE:
The reported ATD/RTD value may be based on some filtering or estimation algorithm. I.e. the reported value is not the last measurement result, it is the best estimate of real RTD value at the time of last measurement.

ATD/RTD Quality

ATD/RTD Quality field includes the quality of reported RIT measurement. This ATD/RTD Quality field can be e.g. used to evaluate the reliability of RIT measurements in the SMLC. ATD/RTD quality is defined as


ATD/RTD Quality =
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 is its expectation value. The reporting resolution of ATD/RTD Quality is defined by ATD/RTD Quality resolution field.


Range: 0 to 63

This field is mandatory.

ATD/RTD Change

This field indicates the first time derivative of the ATD/RTD value between the receptions of signals from the reference and the neighbor BTS. This value is based on measurements made during Monitor Period, if the monitoring period is provided. Otherwise it is the best estimate of the ATD/RTD Change value at the time of last ATD/RTD measurement. The range is -0.1 … 0.1 ppm and resolution is 0,00005 ppm.


Range: -2000 … 2000 

ATD/RTD Change Quality

ATD/RTD Change Quality field includes the quality of reported ATD/RTD Change. This ATD/RTD Change Quality field can be e.g. used to evaluate the reliability of RIT measurements in the SMLC. ATD/RTD Change Quality is defined as


ATD/RTD Change Quality =
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 is the reported ATD/RTD Change and  
[image: image12.wmf][

]

x

E

=

m

 is its expectation value. The reporting resolution of ATD/RTD Change Quality is defined by ATD/RTD Change Quality resolution field.


Range: 0 to 63

This field is mandatory.

Last modified section
A.2.4.1.2
RIT Error Type IE

This IE indicates whether the error is  temporarily (e.g. GNSS receiver reset) or permanent errors. Permanent error requires actions in SMLC, temporarily error informs that LMU can not send results temporarily (but it is expected to recover without any actions from SMLC).

'0' = Permanent error.

'1' = Temporarily error.
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