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FIELD NAME DESCRIPTION
Pilot sector name 50-byte ASCII string
System 1D INT2 (16 bits)
Network 1D INT2 (16 bits)
Extended base |D INT4 (32 bits)
Transmit PN INT4 (32 bits)
Antenna latitude DOUBLE (64 bits) degrees
Anienna longitude | DOUBLE {84 bits) degrees
Antenna altitude INT4 (32 bits) meters
Antenna location accuracy UINT2 (16 bits) centimeters
Antenna orientation INT4 (32 bits) degrees
Antenna opening INT4 (32 bits) degrees
Maximum antenna range INT4 (32 bits) meters
Rid calibration DOUBLE (64 bits) chipx8
Rid calibration accuracy UINT2 (16 bits) chipx64
Fwd link calibration DOUBLE (64 bits) chipx8
Fwd link calibration accuracy | UINT2 (16 bits) chipx64
Potential repeater - INT2 (16 bits)
PNincrement = - INT2 (16 bits)
Format Type UCHAR (8 bits)
MSC Switch Number INT2 (16 bits)

FIG. 4

FIELD NAME DESCRIPTION
Secior Center Latitude DOUBLE (64 bits) degrees
Sector Center Longitude DOUBLE (64 bits) degrees
Sector Center Altitude INT4 (32 bitsymeters |

| Terrain Average Height INT4 (32 bits) meters

| Tetrain Height Standard Dev. | INT4 (32 bits) meters

FIG. 5
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Calibration Description Problem Detection

Data Base Methodology / Calibration
Field Group Data Base Server Function

Using this Parameter

Cell Sector ldentity ¢ Spot all instances where
Identity information is the an identity observed by a

Information (in
1S-95:
Network 1D,
System ID,
Switch
Number,
Extended
Base Station
ID, plus PN}

key to relating

signals ohserved
by a handset to
information in the
calibration data
base. Identity
information in
particular must
be complete and
accurate, and
must be free of
duplication or
error for good
location
determination
performance.
New or modified
cellular

| infrastructure or

cellular
infrastructure
configuration
changes, result in
identity changes.
Such changes
are frequent.

handset is not found in the
calibration data base.
Track such occurrences
over time.

« ldentify new sectors
added to the network.
Advise operator.
Generate a calibration
data base entry including
determination of the
antenna location, the
observed identity,
calibration and uncertainty
parameters calculated
automatically, and default
values.

» Ideniify sectors whose
identity observed by the
handset or reported by the
cellularinfrastructure has
changed due to a network
change or reconfiguration
and no longer matches
the calibration data hase.
Automatically alter the
calibration data base to
reflect the new identity.

FIG. 14
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Calibration | Description Problem Detection
Data Base Methodology/
Field Group Calibration Data Base
' Server Function Using
this Parameter
Antenna For terrestrial range e Identifycalibration
Position — measurements, antenna data base sector
Latitude, position helps the PDE to antenna positions
Longitude, | resolve the reference sector that are not
and Allitude | and measurement sector consistent with the
(height identities, and is the location measured position.
above from where the range This can resuilt from
ellipsoid) measurements originate. mobile cells (COWs
Antenna position erors and COLTs) or
1 translate into terrestrial range from calibration
errors. Antenna position is data base typos.
also essential in generating an Advise operator.
“initial position estimate”, so configured,
which is used 1o generate GPS automatically fix.
assist information.

FIG. 15




WQ 03/058986

14/20

2 7 JUN 2005

Calibration

Data Base

| Field
Group

Description

Problem Detection
Methodology /
Calibration Data Base
Server Function Using
this Parameter

Cell Sector
Centroid
Position -~
Latitude,
Longitude,
and
Altitude
(heighi
above' .
ellipsoid)

Sector centroid position is
returned as the resuit when
more accurate location
determination methods fail.
Also, sector centroid position is
also essential in generatingan
“initial position estimate”,
which is used o generate GPS .
assist information.

The cell secior centriod is one
of the parameters that helps
the PDE understand the sector
coverage area. Knowledge of
the sector covérage area is
key to successfully relating
observed terrestrial signais to
an entry in the calibration data
base.

» Map the sector
coverage area and
thus the most
optimal cell sector
centroid position

-over time. Update
- calibrationdata
base as needed.

FIG. 16
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Calibration Data | Descripiion Problem Detection
Base Field Methodology / Calibration
Group Data Base Server Function

Using this Parameter
Antenna The direction the cell » Map the sector
Orientation sector antenna is coverage area and

thus the most optimal
Antenna Orientation
over fime. Update
calibration data base
as needed.

Antenna Opening

Antenna opening (beam
width) is often used to
determine the
approximate sector

Map the sector
coverage area and
thus the most optimal
Antenna Opening over

sector coverage area.
Knowledge of the secior
coverage area is key to
successfully relating the
observed terrestrial
signal o anentryinthe
calibration data base.

coverage regionand time. Update
sector center position calibration data base
_ with off-line tools. as needed.
Maximum Maximum Antenna e Map the sector
Antenna Range Range is the key coverage area and
{(MAR) parameter used by the thus the most optimal
PDE to quantify the MAR over time.

Update calibration data
base as needed.

FIG. 17
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Calibration Data
Base Field
Group

Description

Problem Detection Methodology /
Calibration Data Base Server
Function Using this Parameter

Terrain Average
Height

Terrain average height
is required with AFLT
because withouta
height constraint,
AFLT fixes could drift
wildly. Also
knowledge of height
allows one few
measurement to come
from a range
measurement, which
can greatly improve
location fix availability.

o Generate Terrain Average
Height using an altitude
database.

» Track the heights returned
from focation fixes with low
uncertainties. Correctthe
Terrain Average Height in
the calibration data base as
required, and automatically
set terrain standard deviation
1o reflect the distribution of
actual fixes.

FIG. 18
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Calibration Data | Description Problem Detection -
Base Field Methodology / Calibration
Group Data Base Server Function

Using this Parameter

RTD Calibration

RTD calibration is
intended specificaily to
improve the accuracy of
reverse-link AFLT range
measurements.

» Automatically improve
RTD calibration and
RTD calibration
accuracy over time
using real user
measurements.

FWD Link
Caiibration

Forward link cafibration
is intended specifically to
improve the accuracy of
forward-link terrestrial
AFLT range
measuwements in IS-85
CDMA systemns.
Forward link calibration
erors-translate into
AFLT Range
measurement ernors,
which translate into fix
erors.

» Automatically improve
forward link '
calibration and
forward link
calibration accuracy
over time using real
user measurements.

FIG. 19
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Calibration Data
Base Field
‘Group

Description

Problem Detection
Methodology / Calibration
Data Base Server Function
Using this Parameter

Potential
Repeater

if a repeater is used and
the PDE does not know
about it, AFLT range
measurements can be
wildly wrong, and the
AFLT algorithm becomes
unstable. For this reason,
any sector ideniity with a

' repeater used mustbe

noted in the calibration
data base.

Detect the presence of
an un-noted repeater.
Make appropriate fixes
to the calibration data
base.

Track how frequently
each noted repeater is
observed. ‘Remove

the repeater use flag

or advise an operator if
a repeater is believed

the PN offset numbers of
distant base stations.
Since itis so easy fo
know, there is no reason
not to include it. -

not to exist.
PN Increment PN increment helps the s Detect PN increment
PDE to correctlyresolve inconsistency belween

whatis observed over
the air and whatis in
the calibration daia
base. If inconsisient,
fix.

FIG. 20
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Calibration
Data Base
Field Group

Description

Problem Detection
Methodology / Calibration
Data Base Server Function
Using this Parameter

Uncertainty
Parameters

Uncertainty parameters, such
as “antenna location
accuracy”, “terrain height
standard deviation”, “RTD
calibration accuracy”, and
*FLC accuracy” give bounds to
their respective calibration
data base parameters and
allow the PDE to construct an -
overall unceriainty to the
range measurements that
uses these parameters, and
thus an error estimate for the
final position fix.

When highly accurate
final location fixes are
available, use this
knowledge to assess
the uncertainty of the
terrestrial range
measurements seen
in these fixes.
Allocate this
uncertainty to the
uncertainty
parameters that were
used to construct

-each range.

Automatically update
uncertainty
parameters once a
sufficient number of
samples exist to
establish confidence
in the new values.
Track changes over
time, making updates
as needed.

FIG. 21
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PROBLEM DETECTION METHODS THAT USE AN ESTIMATE -
OF THE CELLULAR HANDSET'S POSITION

INVERSE SECTOR ANTENNA POSITIONING

FORWARD LINK CALIBRATION AND RTD CALIBRATION

RESOLVING INCORRECT SECTOR IDENTITY IN THE PDE

SPOTTING THE PRESENCE OF REPEATERS

SPOTTING NEW OR MOVED SECTORS

DETERMINING UNCERTAINTY PARAMETERS

PROVIDING CELLULAR COVERAGE MAPS & DIAGNOSTIC
INFORMATION

PROVIDING FEEDBACK TO USERS ABOUT CELLULAR SYSTEM OR |
LOCATION PERFORMANCE.

FIG. 22



