wO 2008/056864 A1 |00 0000 OO O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2008/056864 Al

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
15 May 2008 (15.05.2008)

(51) International Patent Classification: Gyeonggi-do, 431-797 (KR). OH, Sehyun [KR/KR];
HO04B 7/26 (2006.01) 103-402, Dongbu Centreville, Daechi-dong, Gangnam-gu,
Seoul, 135-838 (KR). IHM, Jongtae [KR/KR]; 304-502,

(21) International Application Number: Dongsin Apt., Imae-dong, Bundang-gu, Seongnam-si,
PCT/KR2007/002604 Gyeonggi-do, 463-797 (KR). HA, Seongho [KR/KR];

2108-1004, Haetvit-Maeul Daewoo Apt., Haengsin-dong,
Deokyang-gu, Goyang-si, Gyeonggi-do, 412-220 (KR).
YANG, Hojin [KR/KR]; 1618-204, Sarang-Maeul

(22) International Filing Date: 29 May 2007 (29.05.2007)

(25) Filing Language: Korean Cheong-gu Apt., Sang-dong, Wonmi-gu, Bucheon-si,

(26) Publication Language: English Gyeonggi-do, 420-030 (KR). MOON, Jungbae [KR/KR];

205-701, Shinan Ins Ville, Mohyeon-myeon, Cheoin-gu,

(30) Priority Data: Yongin-si, Gyeonggi-do, 499-850 (KR). CHO, Chae-

10-2006-0109252 hwan [KR/KR]; 605-1310, Samik Green 2-cha, 15,

7 November 2006 (07.11.2006) KR Myeongil-dong, Gangdong-gu, Seoul, 134-070 (KR).

SHIM, Kihak [KR/KR]; 103-1203, Seyangcheong-Maru

(71) Applicant (for all designated States except US): SK Apt., Sinjeong 7-dong, Yangcheon-gu, Seoul, 158-077
TELECOM CO., LTD. [KR/KR]; 11, Euljiro 2-ga, (KR).

Jung-gu, Seoul, 100-900 (KR). (74) Agents: LEE, Chulhee et al.; Veritas Patent & Law Of-

(72) Inventors; and fice, 5F, Donggung Bldg., 647-13, Yeoksam-dong, Gang-
b

(75) Inventors/Applicants (for US only): HAN, Gyuy- nam-gu, Seoul 135-911 (KR).
oung [KR/KR]; 202-103, Indeokwon Daerim 2-Cha (81) Designated States (unless otherwise indicated, for every
Apt., 101, Pyeongchon-dong, Dongan-gu, Anyang-si, kind of national protection available): AE, AG, AL, AM,

[Continued on next page]

(54) Title: METHOD AND SYSTEM FOR PROVIDING LOCATION MEASUREMENT OF NETWORK BASED TO MOBILE
COMMUNICATION TERMINAL BY USIMG G-PCELL DATABASE

(57) Abstract: Disclosed is a method and a system for providing a mobile com-
“TaET munication terminal with network-based location measurement by using a G-pCell
R __ database. The method and system are advantageous in that, when a mobile commu-
P —— nication system employs a network-based location measurement scheme, the influ-
I ence of repeaters is reduced to improve the positioning stability and measurement

VRRY G-ELELL CANDIDATE SROUE accuracy and provide more stable location-based services.

RN



WO 2008/056864 Al

AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ,DE, DK, DM, DO, DZ, EC, EE, EG,
ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,

7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

Published:
—  with international search report



WO 2008/056864 PCT/KR2007/002604

Description
METHOD AND SYSTEM FOR PROVIDING LOCATION
MEASUREMENT OF NETWORK BASED TO MOBILE COM-

MUNICATION TERMINAL BY USING G-PCELL DATABASE
Technical Field

[1] The present invention relates to a method and a system for providing a
[2] mobile communication terminal with network-based location measurement by
[3] using a G-pCell database. More particularly, the present invention relates to
[4] a method and a system for providing a mobile communication terminal with
[5] network-based location measurement by using a G-pCell database, wherein the
[6] service region, in which the network-based location measurement is to be
[7] provided, is divided into lattices of a predetermined size, each lattice is
[8] defined as a G-pCell and is endowed with a G-pCell ID having proper
[9] information, location measurement data collected by the mobile communication
[10] terminal is matched with the database table of each G-pCell ID to construct a
[11] G-pCell database, the G-pCell database is searched through when a location
[12] measurement request signal is received from the mobile communication
[13] terminal, and the latitude and longitude data of a G-pCell ID having the best
[14] pattern matching is selected from the G-pCell data base based on measurement
[15] data from the mobile communication terminal and is transmitted as a result of
[16] location measurement.

Background Art
[17] Various types of wireless communication services using mobile
[18] communication terminals are being developed in line with the remarkable
[19] development of electronic and communication technologies. Conventional
[20] services include wireless voice communication services providing mobile
[21] communication terminal users with wireless voice communication regardless of
[22] time and space, and text message services supplementing the voice
[23] communication services.
[24] Wireless Internet services have recently commenced, which provide
[25] mobile communication service subscribers with Internet communication services
[26] via wireless communication networks, in line with the developing wireless
[27] Internet, and various technologies are being developed in connection with the
[28] wireless Internet.
[29] Among various wireless Internet services using mobile communication
[30] terminals, the LBS (Location-Based Service) is recently drawing much
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attention due to the wide range of usefulness and convenience. The LBS refers
to a communication service for positioning a mobile communication terminal
and providing additional information based on the positioning result. The LBS

is used in various fields and circumstances, including emergency aid

requests, responses to crime reports, GIS (Geographical Information System)

for providing information regarding adjacent regions, differentiation of

mobile communication fees based on location, traffic information, vehicle
navigation, circulation control, location-based CRM (Customer Relationship
Management), etc.

Location measurement schemes for providing mobile communication

terminals with the LBS include network-based schemes relying on the
propagation environment (i.e. cell radius of a base station in a mobile
communication network) to measure the location of mobile communication
terminals and confirm the location on a software basis, handset-based schemes
using GPS (Global Positioning System) receivers mounted in mobile
communication terminals, and hybrid schemes combining both schemes.

The A-GPS scheme is one of the handset-based schemes, and is compatible

with both European GSM (Global System for Mobile Communication)-based
networks using the TDMA (Time Division Multiple Access) wireless access
scheme and IS-95-based networks using the CDMA (Code Division Multiple
Access) wireless access scheme. According to the GSM wireless scheme, mobile
communication terminals are positioned by transmitting/receiving messages
through an OMA SUPL (Secure User Plane Location) interface between the mobile
communication terminals incorporating GPS receivers and the SPC (SUPL
Positioning Center) within the GSM network and through an SUPL POS for A-GPS
location measurement within the OMA SUPL (i.e. GSM A-PGS protocol
incorporating an RRLP (Radio Resource Location Protocol)). This type of
positioning is very accurate because satellite signals are received from at

least four GPS satellites to measure the location. The A-GPS system includes

an SPC for receiving satellite signals received by mobile communication
terminals and calculating the location, and an SLC (SUPL Location Center) for
processing the calculation based on information regarding base stations

within the GSM mobile communication network or associating the information
with other systems.

The E-OTD (Enhanced Observed Time Difference) scheme is a

representative network-based location measurement scheme, and has been
standardized through LCS Release 98 and 99 by the GSM standardization
committee of the European TDMA-based GSM scheme using the TDMA wireless
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access standard. According to the E-OTD, signals received from at least three

base stations by a mobile communication terminal are used to calculate the

other words, the E-OTD scheme combines various time difference concepts,
including OTD (Observed Time Difference), RTD (Relative Time Difference),
GTD

|
|
] difference in time of arrival and distance and determine the location. In
|
|

(Geometric Time Difference), etc. for network-type location calculation.

The OTD refers to the difference in time spent by signals from two base

stations to reach a mobile communication terminal, and can be obtained by
measuring the UE Rx-Tx time difference type 2 parameter by a GSM-based mobile

communication terminal.

time of signals transmitted by two base stations, and can only be measured by

equipping the base stations with a separate measuring device, i.e. LMU

(Location Measurement Unit). This means that, in order to obtain the key

parameter necessary for network-type location calculation recommended by the

GSM standard, i.e. "GTD=0OTD-RTD", not only the OTD, but also the RTD must
be

|
|
|
|
|
79] The RTD refers to a parameter used to obtain the difference in starting
|
|
|
|
|

obtained for the E-OTD-type network location calculation.

According to network-based location measurement technology, data (PPM,
OTD, RTD, etc.) measured by a mobile communication terminal and an LMU is
transmitted to a location measurement server according to a protocol (IS-801,
RRLP, RRC, etc.) agreed upon between the mobile communication terminal and
the server, and the data (PPM, OTD, RTD, etc.) measured by the mobile

communication terminal is used by the location measurement server to measure

|
|
|
|
|
|
|
2] the location of the corresponding mobile communication terminal. The location
] measurement server conducts network-type location measurement (i.e. the
4] server side measures the location of the terminal that has requested location
] measurement, location measurement schemes using GPS satellites being
6] excluded), and transmits the result to the requesting party (SLC, CP
] (Contents Provider), mobile communication terminal that has requested the
] service, etc).

] The network-based location measurement technology includes a cell ID
scheme using the base station radius cell, an AOA (Angle of Arrival) scheme
according to which the base station receives signals from a mobile

|
|

[102] communication terminal and calculates the LOB (Line of Bearing) to calculate
] the location, a TOM (Time of Arrival) scheme according to which the location
|

of a mobile communication terminal is calculated based on the time of arrival
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[105] of radio waves from at least three base stations, and a TDOA (Time Difference
[106] of Arrival) scheme according to which the difference in time of arrival of
[107] pilot signals received by a mobile communication terminal from three base
[108] stations is measured to calculate the difference in distance between the base
[109] stations so that the point of intersection of two resulting hyperbolas is
[110] determined as the location of the mobile communication terminal.

[111] However, the above-mentioned conventional network-based location

[112] measurement schemes have the following problems.

[113] Firstly, when data regarding parameters (i.e. time and distance)

[114] measured by a mobile communication terminal or the mobile communication

[115] network is used for triangulation or to calculate the point of intersection

[116] of hyperbolas, repeaters heavily affect the result. This means that, if

[117] repeaters are used, data measured by a mobile communication terminal

[118] regarding the time and distance between the base station and the mobile

[119] communication terminal is delayed relative to the original data. This

[120] degrades the location measurement accuracy.

[121] Secondly, in the case of triangulation using time and distance

[122] measurement parameters in an asynchronous mobile communication network (GSM

[123] or W-CDMA), not only the OTD measured by a mobile communication terminal,
but

[124] also the RTD value measured by an additional LMU equipped with separate GPS

[125] equipment must be measured to obtain the location measurement result from the

[126] formula. Considering that it has little merit per investment to additionally

[127] install LMUs in the entire mobile communication network for the network-type

[128] location measurement, triangulation-based network location measurement cannot

[129] be used in a region having no LMU installed therein.

[130] Thirdly, when a base station is rearranged, the latitude and longitude

[131] data of the rearranged base station is not instantly reflected. This means

[132] that there is no confirming whether or not the latitude and longitude data

[133] referred to for location measurement is identical to the latitude and

[134] longitude data of the rearranged base station.

[135] Fourthly, since each network-based location measurement technology has

[136] different characteristics regarding the mobile communication base stations

[137] and sectors, excessive human and material resources are used to optimize

[138] parameters, which are differently used by base stations or sectors, for the

[139] purpose of improving the location measurement accuracy. This slows down the

[140] commercialization.



WO 2008/056864 PCT/KR2007/002604

[141
[142
[143
[144
[145
[146
[14
[148
[149
[150
[151
[152
[15
[154
[155

— e e e e e e e e e e e e e e

(O8]

[156
[157
[158
[159
[160
[161
[162
[163
[164
[165
[166
[16
[168
[169
[170
[171
[172
[173
[174

— e e e e e e e e e e e e e e e e e

Disclosure of Invention

Technical Problem

Therefore, the present invention has been made in view of the above-
mentioned problems, and the present invention provides a method and a system
for providing a mobile communication terminal with network-based location
measurement by using a G-pCell database, wherein the service region, in which
the network-based location measurement is to be provided, is divided into
lattices of a predetermined size, each lattice is defined as a G-pCell and is
endowed with a G-pCell ID having proper information, location measurement
data collected by the mobile communication terminal is matched with the
database table of each G-pCell ID to construct a G-pCell database, the G-

pCell database is searched through when a location measurement request signal
is received from the mobile communication terminal, and the latitude and
longitude data of a G-pCell ID having the best pattern matching is selected
from the G-pCell data base based on measurement data from the mobile
communication terminal and is transmitted as a result of location

measurement.

Technical Solution

In accordance with an aspect of the present invention, there is

provided a method for providing a mobile communication terminal with network-
based location measurement by using a G-pCell database, the method including
the steps of (a) receiving a location measurement request signal from the

mobile communication terminal by an SUPL positioning center; (b) extracting a
primary G-pCell candidate group from the G-pCell database by using
measurement data contained in the location measurement request signal

received from the mobile communication terminal; (c¢) extracting a secondary
G-pCell candidate group from the primary G-pCell candidate group by excluding
G-pCell IDs from the primary G-pCell candidate group, the G-pCell IDs having
a distance equal to or larger than a predetermined value relative to location

of the mobile communication terminal; (d) selecting a G-pCell ID having best
pattern matching with the measurement data from the secondary G-pCell
candidate group; and (e) transmitting a latitude and a longitude of the G-

pCell ID selected in step (d) to the mobile communication terminal.

According to another aspect of the present invention, there is provided

a method for constructing a G-pCell database for providing a mobile
communication terminal with network-based location measurement, the method

including the steps of: (a) dividing a location measurement service target
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[175] region into lattices of a predetermined size by an network positioning
[176] server, defining each lattice as a G-pCell, and assigning a G-pCell ID having
[177] proper information; (b) receiving a log file created by an SUPL positioning
[178] center as a result of positioning a mobile communication terminal with a
[179] reference satellite receiving device self-constructed in the SUPL positioning
[180] center, the mobile communication terminal having requested location
[181] measurement; (c) conducting program parsing for extracting only parameters
[182] necessary to update the G-pCell database to create separate data; and (d)
[183] comparing a latitude and a longitude corresponding to data regarding a
[184] positioning result for each LBS (Location Based Service) call from the
[185] separate data file with a latitude and longitude range of the G-pCell ID to
[186] find a G-pCell ID belonging to a nearest range, composing a database table
[187] based on measurement data collected by the mobile communication terminal at
[188] time of the LBS call with regard to the G-pCell ID found, and storing the
[189] database table.
[190] According to another aspect of the present invention, there is provided
[191] a method for updating a G-pCell database for providing a mobile communication
[192] terminal with network-based location measurement, the method including the
[193] steps of (a) receiving a log file from an SUPL positioning center by a
[194] network positioning server; (b) parsing the log file to create separate data
[195] and searching for a G-pCell ID matching with the created separate data; (c)
[196] confirming whether or not an MCC, an MNC, an LAC, and a CI stored in a
[197] database table of each G-pCell ID with an MCC, an MNC, an LAC, and a CI
[198] contained in the separate data; (d) comparing a CI, the CI being an ID of a
[199] base station currently used by the mobile communication terminal, and a BSIC
[200] of an adjacent base station collected by the mobile communication terminal
[201] with every CI and every BSIC stored in a database table of a corresponding G-
[202] pCell ID when it has been confirmed in step (c) that the MCC, MNC, LAC, and
[203] CI stored in the database table of the G-pCell are identical to the MCC, MNC,
[204] LAC, and CI contained in the separate data, calculating an average of OTD and
[205] signal intensity values of the separate data with regard to matching CI and
[206] BSIC, and updating the database table of an existing G-pCell ID; and (d)
[207] adding a BSIC missing from a database table of the corresponding G-pCell ID
[208] to the database table of the G-pCell ID when it has been confirmed in step
[209] (c) that the MCC, MNC, LAC, and CI stored in the database table of the G-
[210] pCell ID are identical to the MCC, MNC, LAC, and CI contained in the separate
[211] data but the BSIC missing from a BSIC list of the database table of the
[212] corresponding G-pCell ID exists only in the separate data, storing OTD and
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[213] signal intensity regarding the added BSIC, and updating the database table.
[214] According to another aspect of the present invention, there is provided
[215] a method for reflecting base station change information in a G-pCell database
[216] for providing a mobile communication terminal with network-based location
[217] measurement, the method including the steps of (a) receiving base station
[218] change information created in a mobile communication network from a central
[219] management system by a network positioning server; (b) searching through the
[220] base station change information to confirm whether or not the base station
[221] change information is base station deletion information; (c) searching for
[222] all G-pCell IDs constructed in the G-pCell database with reference to a
[223] corresponding base station and deleting all information constructed with
[224] reference to the corresponding base station from group information stored in
[225] the G-pCell IDs when it has been confirmed in step (b) that the base station
[226] change information is base station deletion information; (d) confirming
[227] whether or not the base station change information is base station addition
[228] information when it has been confirmed in step (b) that the base station
[229] change information is not base station deletion information; and (e)

[230] requesting that an SUPL positioning center provides a log file regarding a
[231] result of A-GPS positioning for a period of time set by an administrator or
[232] for a period of time after a point of time set by the administrator with

[233] regard to an added base station and constructing a database table of G-pCell
[234] IDs when it has been confirmed in step (d) that the base station change

[235] information is base station addition information.

[236] According to another aspect of the present invention, there is provided

[237] a system for providing a mobile communication terminal with network-based
[238] location measurement by using a G-pCell database, the system including a SUPL
[239] positioning center acting as a network element for providing an A-GPS

[240] (Assisted GPS) service in a user plane type defined by SUPL (Secure User
[241] Plane Location) standards corresponding to OMA (Open Mobile Alliance)
[242] standards, the SUPL positioning center simultaneously providing a network-
[243] based solution service by using an A-GPS fallback solution even in an indoor
[244] region, an underground region, or other non-open regions having no available
[245] A-GPS service, the SUPL positioning center creating a separate log file for
[246] each A-GPS positioning from measurement data collected by the mobile
[247] communication terminal for network-type location measurement; a network
[248] positioning server for storing the G-pCell database, requesting data

[249] necessary for positioning by using a protocol defined separately from SUPL
[250] POS data in case of interworking with the SUPL positioning center, parsing
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[251] the log file when the log file is received from the SUPL positioning center
[252] to extract measurement data transmitted to the SUPL positioning center by the
[253] mobile communication terminal, and searching through the G-pCell database
[254] based on the measurement data to select a G-pCell ID having best pattern
[255] matching from G-pCell IDs; a base station controller for controlling each
[256] base station arranged cell by cell and adapted to receive a location
[257] measurement request signal transmitted by the mobile communication terminal
[258] via a traffic channel among signal channels, the base station controller
[259] receiving the location measurement request signal from the base station; an
[260] SGSN (Serving GPRS Support Node) having a hardware structure adapted to
[261] provide ATM-based switch and routing access for a GPRS (General Packet Radio
[262] Service), the SGSN supporting an OS (Operating System) for various data
[263] service processing, the SGSN receiving the location measurement request
[264] signal from the base station controller; and a GGSN (Gateway GPRS Support
[265] Node) acting as a serving node in an IP-based packet network providing a
[266] high-speed packet data service for a data service, the GGSN transmitting the
[267] location measurement request signal to the SUPL positioning center via a WAP
[268] gateway when the location measurement request signal is received from the
[269] SGSN.
[270]

Advantageous Effects
[271] The present invention is advantageous in that, when a mobile
[272] communication system employs a network-based location measurement scheme, the
[273] influence of repeaters is reduced to improve the positioning stability and
[274] measurement accuracy and provide more stable location-based services. In
[275] addition, GSM-based mobile communication terminals are provided with
[276] location-based serviced in a network positioning type without installing
[277] separate LMUs in the base stations.
Brief Description of the Drawings

[278] The foregoing and other objects, features, and advantages of the
[279] present invention will become more apparent from the following detailed
[280] description when taken in conjunction with the accompanying drawings in
[281] which:
[282] FIG. 1 briefly shows a system for providing a mobile communication
[283] terminal with network-based location measurement by using a G-pCell database
[284] according to a preferred embodiment of the present invention;
[285] FIG. 2 is a flowchart showing processes for providing a mobile
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[286] communication terminal with network-based location measurement by using a G-
[287] pCell database according to a preferred embodiment of the present invention;
[288] FIG. 3 is a flowchart showing processes for constructing a G-pCell
[289] database according to a preferred embodiment of the present invention;

[290] FIG. 4 shows a G-pCell database constructed according to a preferred
[291] embodiment of the present invention;
[292] FIG. 5 is a flowchart showing processes for updating a G-pCell database
[293] according to a preferred embodiment of the present invention;
[294] FIG. 6 briefly shows a system for reflecting the particulars of change
[295] of a base station in a G-pCell database according to a preferred embodiment
[296] of the present invention; and
[297] FIG. 7 is a flowchart showing processes for reflecting the particulars
[298] of change of a base station in a G-pCell database according to a preferred
[299] embodiment of the present invention.

Best Mode for Carrying Out the Invention
[300] Hereinafter, preferred embodiments of the present invention will be
[301] described in detail with reference to the accompanying drawings. It is to be
[302] noted that the same reference numerals are used to designate the same
[303] elements throughout the specification. In addition, detailed descriptions of
[304] known functions and configurations incorporated herein is omitted to avoid
[305] making the subject matter of the present invention unclear.

Mode for the Invention
[306] FIG. 1 briefly shows a system for providing a mobile communication
[307] terminal with network-based location measurement by using a G-pCell database
[308] according to a preferred embodiment of the present invention.
[309] The system for providing a mobile communication terminal with network-
[310] based location measurement by using a G-pCell database according to a
[311] preferred embodiment of the present invention includes a mobile communication
[312] terminal 100, a base station 110, a base station controller 112, an MSC
[313] (Mobile Switching Center) 120, a CCS7 network 130, an SMSC (Short Message
[314] Service Center) 140, a home location register 142, a gateway 150, an SGSN
[315] (Serving GPRS Support Node) 160, a GGSN (Gateway GPRS Support Node) 162,
[316] WAP gateway 164, an SPC (SUPL Positioning Center) 170, an NPS (Network
[317] Positioning Server) 172, an SLC (SUPL Location Center) 180, and a CP
[318] (Contents Provider) 190.
[319] The mobile communication terminal 100 according to a preferred
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[320] embodiment of the present invention is adapted to collect measurement data
[321] necessary for the network-type location measurement and transmits the data to
[322] the SPC 170. If the SPC does not interwork, the collected measurement data is
[323] transmitted to the NPS 172.

[324] The measurement data collected by the mobile communication terminal 100
[325] for the network-type location measurement according to the present invention
[326] includes information regarding the system currently providing a service,
[327] information regarding the identity adjacent base stations, OTD values, signal
[328] intensity (Ec/lo), etc. The information regarding the system currently
[329] providing a service includes the MCC (Mobile Country Code) of the GSM service
[330] region, an MNC (Mobile Network Code) for recognizing the business provider in
[331] the GSM network service region, an LAC (Location Area Code) which is a code
[332] indicating the coverage of a GSM base station, CI (Cell Identity) which is
[333] the only information used to identify base station information, a BSIC (Base
[334] station Identity Code) which is the ID of an adjacent base station, an ARFCN
[335] (Absolute Radio Frequency Channel Number) which is an RF channel ID number
[336] the GSM, etc. The measurement also includes TA (Timing Advance) which means
[337] round trip delay measured by a base station used by a mobile communication
[338] terminal 100 and provided to the mobile communication terminal 100, the delay
[339] being measured from the base station 110 to the mobile communication terminal
[340] 100, an RSSI (Received Signal Strength Indicator) corresponding to the
[341] intensity of all signals received by the base station 110 which the mobile
[342] communication terminal 100 is currently using, RXLEV which indicates the
[343] intensity of signals received by the mobile communication terminal 100, an
[344] RXQUAL parameter indicating the degree of the received signal intensity, BSIC
[345] which is an ID number of each adjacent base station, the OTD value of each
[346] adjacent base station, which corresponds to the difference in received
[347] signals between the base station used by the mobile communication terminal
[348] 100 and an adjacent base station, an RXLEV value which is a parameter
[349] indicating the signal intensity of each adjacent base station, etc.
[350] Each base station 110 is arranged cell by cell and is adapted to
[351] receive a signal requesting packet data communication from the mobile
[352] communication terminal 100 via a traffic channel among signal channels and to
[353] conduct location registration, i.e. position the mobile communication
[354] terminal 100 existing in the cell region managed by the base station 110.

|

[355

The base station controller 112 controls the base station 110 and
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[393]

interworks with the MSC 120 to allocate wireless channels to the mobile
communication terminal 100 or release the channels. In addition, the base
station controller 112 controls the transmission power of the mobile
communication terminal 100 and the base station 110, determines the inter-
cell soft handoff and hard handoff, conducts transcoding and vocoding,
distributes GPS clocks, administrates, maintains and repairs the base

station, etc. Although the base station controller 112 is conventionally
installed in the MSC 120, it will be assumed for convenience of description
that the base station controller 112 is separate from the MSC 120.

The SMSC 140 provides an SMS (Short Message Service) which enables the
mobile communication terminal to exchange short messages containing numerals,
characters, etc. with various character transmission systems (not shown) in
both directions via a mobile communication network, as well as an MMS
(Multimedia Message Service) for transmitting multimedia messages (photos,
images, moving pictures, etc.) besides simple texts or voice messages.

The home location register 142 is a database storing service profiles

regarding subscriber information of mobile communication terminal users. The
subscriber information includes the telephone number of the subscriber, the
MIN (Mobile Identification Number) of the mobile communication terminal, the
ESN (Electronic Serial Number) of the terminal, the service type, and
information regarding the base station 110 and the MSC 120 corresponding to
the location of the mobile communication terminal 100.

The MSC 120, the SMSC 140, and the home location register 142
transmit/receive signals with one another via the CCS7 network 130.

The gateway 150 is adapted to convert communication codes or protocols
between the mobile communication network and the wired Internet so that
information can be quickly searched through the wired Internet and displayed.
Particularly, the gateway 150 connects the mobile communication network 110
with other communication networks, including a PSTN (Public Switched
Telephone Network), a PSDN (Public Switched Data Network), an ISDN
(Integrated Services Digital Network), a B-ISDN (Broad ISDN), an IN
(Intelligent Network), a PLMN (Public Land Mobile Network), etc.

The SGSN 160 has a hardware structure suited to provide an ATM-based
switch and routing access for a GPRS (General Packet Radio Service), and
supports an OS (Operating system) necessary to process various data services.
The OS incorporates a GPRS mobility management function, a GPRS session
management function, a GPRS authentication and accounting function, etc.

The SGSN 160 according to the present invention is adapted to receive a
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[394] location measurement request signal, which is transmitted by the mobile
[395] communication terminal 100 via the base station 110, and forwards the signal
[396] to the SPC 170 or the NPS 172.
[397] The GGSN 162 is a serving node of an IP-based packet network which
[398] provides a high-speed packet data service for a data service, and is adapted
[399] to provide mobility of the packet data service and process various data-
[400] related protocols. Particularly, the GGSN 162 incorporates functions for
[401] address allocation, domain address modification, accounting, maintenance, and
[402] repair.
[403] When the mobile communication terminal 100 provided with a WAP browser
[404] transmits a location measurement request signal to the SPC 170 or the NPS
[405] 172, the signal is transmitted via the WAP gateway 164 by using the mobile
[406] communication network. The WAP gateway 164 receives a request for an Internet
[407] service from the mobile communication terminal 100 according to the WAP,
[408] converts the request based on the PCT/IP (Transmission Control
[409] Protocol/Internet Protocol), and transmits the converted request to the SPC
[410] 170 or the NPS 172. Furthermore, the WAP gateway 164 receives response data
[411] from the SPC 170 or the NPS 172 according to the TCP/IP, converts the data
[412] according to WAP, and transmits the converted data to the mobile
[413] communication terminal 100.
[414] The SPC 170 according to a preferred embodiment of the present
[415] invention is a network element for providing an A-GPS (Assisted GPS) service
[416] in a user plane scheme defined by the SUPL (Secure User Plane Location)
[417] specification, which follows the OMA (Open Mobile Alliance) standard. The SPC
[418] 170 can simultaneously provide a network-based solution service (G-pCell
[419] solution) by using an A-GPS fallback solution, which provides much better
[420] location measurement accuracy than in the case of using the cell ID in a
[421] region where the A-GPS service is unavailable (e.g. indoor, underground, or
[422] any other region that is not open). In order to automatically construct a G-
[423] pCell database, the SPC 170 interworks with the NPS 172, creates a separate
[424] log file for each A-GPS location measurement from measurement data, which has
[425] been collected by the mobile communication terminal 100 for the network-type
[426] location measurement, and periodically transmits the log file to the NPS 172.
[427] Alternatively, the SPC 170 creates a log file at each request of the
[428] administrator and transmits it to the NPS 172. As such, the SPC 170 provides
[429] an interworking function necessary to automatically construct a G-pCell
[430] database.
[431] According to the present invention, for the sake of the interworking
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[432] between the mobile communication terminal 100 and the SPC 170, a protocol
[433] (IS-801 for CDMA-based mobile communication terminals, RRLP for GSM-based
[434] mobile communication terminals, and RRC for W-CDMA-based mobile com-

munication

[435] terminals) is matched so that A-GPS location measurement can be conducted by
[436] using the mobile communication network as the connection path. In order to
[437] construct a G-pCell database, the SPC 170 or the NPS 172 requests that the
[438] mobile communication terminal 100 collects measurement data for network-based
[439] location measurement according to a separately defined protocol, which is
[440] conducted in the TCP/IP mode. In this mode, the mobile communication terminal
[441] 100 interworks with the SPC 170 or the NPS 172 via the base station 110 of
[442] the GSM mobile communication network, the base station controller 112, the
[443] SGSN 160, and the GGSN 162 according to the TCP/IP.
[444] The NPS 172 according to a preferred embodiment of the present
[445] invention stores an already constructed G-pCell database. When interworking
[446] with the SPC 170, the NPS 172 requests data necessary for location
[447] measurement according to a protocol defined separately from SUPL POS data,
[448] extracts location-related measurement data which has been sent to the SPC by
[449] the mobile communication terminal, and updates the G-pCell database based on
[450] the extracted measurement data.
[451] The SLC 180 is a server for processing result data transmitted as a
[452] location measurement result by the SPC 170 and the NPS 172. The SLC 180
[453] interworks with a data network via the WAP gateway 164 and transmits the
[454] location measurement result to the mobile communication terminal 100 in an
[455] HTTP type.
[456] Although it has been assumed that, when the SPC 170 receives a location
[457] measurement request signal from the mobile communication terminal 100, it
[458] searches through the G-pCell database stored in the NPS 172 and transmits the
[459] latitude and longitude of a G-pCell ID having the best matching to the SLC
[460] 180, which then forwards the latitude and longitude to the mobile
[461] communication terminal 100 as a location measurement result, the SPC 170 can
[462] transmit the location measurement result directly to the mobile communication
[463] terminal 100. Alternatively, the NPS 172 may receive a location measurement
[464] request signal directly from the mobile communication terminal 100 and
[465] transmit a location measurement result to the mobile communication terminal
[466] 100.
[467] The CP 190 refers to a business provider's server for providing the

|

[468 mobile communication terminal 100 with contents based on location
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[469] measurement.
[470] FIG. 2 is a flowchart showing processes for providing a mobile
[471] communication terminal with network-based location measurement by using a G-
[472] pCell database according to a preferred embodiment of the present invention.
[473] For location measurement, the mobile communication terminal 100
[474] transmits a location measurement request signal to the SPC 170 via the mobile
[475] communication network (S200).
[476] In order to provide the mobile communication terminal with network-
[477] based location measurement by using a G-pCell database according to a
[478] preferred embodiment of the present invention, the NPS 172 must have a G-
[479] pCell database constructed and stored therein. The processes for constructing
[480] a G-pCell database will be described later with reference to FIG. 3.
[481] The location measurement request signal transmitted to the SPC 170 by
[482] the mobile communication terminal 100 according to the present invention
[483] includes measurement data collected by the mobile communication terminal 100
[484] to use the network-based location measurement, such as information regarding
[485] the system currently providing a service, signals regarding the time and
[486] distance of adjacent base stations, and signal intensity (Ec/lo).
[487] After receiving the location measurement request signal from the mobile
[488] communication terminal 100, the SPC 170 interworks with the mobile
[489] communication terminal 100 by using a location measurement protocol, and
[490] measurement data included in the location measurement request signal received
[491] from the mobile communication terminal 100 is used to extract a primary G-
[492] pCell candidate group (S202).
[493] The location measurement protocol for the interworking between the SPC
[494] 170 and the mobile communication terminal 100 according to the present
[495] invention is IS-801 when the mobile communication terminal is based on CDMA,
[496] RRLP when based on GSM, and RRC when based on W-CDMA.
[497] Based on the data of MCC, MNC, LAC, CI, and BSIC of the measurement
[498] data included in the location measurement request signal received from the
[499] mobile communication terminal 100, the SPC 170 selects G-pCell IDs matching
[500] with the MCC, MNC, LAC, CI, and BSIC of the measurement data from the entire
[501] G-pCell database stored in the NPS 172 as the primary G-pCell candidate
[502] group.
[503] The SPC 170 extracts a secondary G-pCell candidate group from the
[504] primary G-pCell candidate group by excluding G-pCell IDs, the distance of
[505] which is equal to or larger than a predetermined value relative to the
[506] location of the mobile communication terminal 100, from the primary G-pCell
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[507] candidate group (5204).
[508] This means that, in step S204, G-pCell IDs spaced excessively relative
[509] to the actual location of the mobile communication terminal 100 are excluded
[510] by finding G-pCell IDs, the distance from the center point of the cells
[511] exceeds a predetermined threshold, of the primary G-pCell candidate group and
[512] excluding them from the primary G-pCell candidate group. It is also possible
[513] to apply different thresholds for respective cell sizes.
[514] Alternatively, the average distance from the center point of the cells
[515] is calculated for the primary G-pCell candidate, and G-pCell IDs are excluded
[516] from the primary G-pCell candidate if their distance exceeds the average
[517] distance. Furthermore, based on TA (Timing Advance) corresponding to the
[518] distance from the center of the base station 110 currently used by the mobile
[519] communication terminal 100 to the mobile communication terminal 100 that has
[520] requested location measurement, G-pCell IDs lying out of the range of TA-
[521] 1~TA+1 may be excluded.
[522] The SPC 170 compares the MNC (Mobile Network Code) for recognizing the
[523] business provider in the service region, the LAC (Location Area Code) which
[524] is a code indicating the coverage of the GSM base station, the CI (Cell
[525] Identity) which is the only information used to identify base station
[526] information, and the ARFCN (Absolute Radio Frequency Channel Number) which

is

[527] a channel number used to identify the designated RF channel of the GSM
[528] wireless system (all of which are included in the measurement data
[529] transmitted by the mobile communication terminal 100) with the MNC, LAC, CI,
[530] and ARFCN stored in the database table of each G-pCell ID of the secondary G-
[531] pCell candidate group, and assigns weights according to the degree of
[532] matching (S206).
[533] The SPC 170 assigns weights according to the degree of matching between
[534] the BSIC, which is the ID of an adjacent base station and which is included
[535] in the measurement data, with the BSIC stored in the database table of each
[536] G-pCell ID of the secondary G-pCell candidate group (S208).
[537] The SPC 170 assigns weights according to the degree of matching in each
[538] designated step between the OTD of each adjacent base station included in the
[539] measurement data transmitted by the mobile communication terminal 100 and the
[540] OTD value regarding the BSIC stored in the database table of each G-pCell ID
[541] of the secondary G-pCell candidate group (S210).
[542] The SPC 170 assigns weights according to the degree of matching in each
[543] designated step between the signal intensity (Ec/lo) of each adjacent base
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[544] station included in the measurement data transmitted by the mobile
[545] communication terminal 100 and the signal intensity regarding the BSIC stored
[546] in the database table of each G-pCell ID of the secondary G-pCell candidate
[547] group (S212).
[548] The weights assigned to respective G-pCell IDs of the secondary G-pCell
[549] candidate group in steps S206, S208, S210, and S212 are calculated to select
[550] the best-matching G-pCell ID and transmit the selected G-pCell ID to the SLC
[551] 180 (S214).
[552] Although it has been assumed that all of the four standards included in
[553] the measurement data received from the mobile communication terminal 100 are
[554] applied to assign weights based on the degree of matching in steps S206 to
[555] S212, the present invention is not limited to that, and those skilled in the
[556] art can combine at least two of the standards for assigning weights according
[557] to the requirement regarding accuracy.
[558] In addition, although the mobile communication terminal 100 has been
[559] assumed to request a location service, the CP 190 may request the location
[560] service if necessary.
[561] If the primary G-pCell candidate group fails to be extracted from the
[562] measurement data in step S202, the mobile communication terminal 100 is
[563] provided with location measurement according to a first method including the
[564] steps of drawing connection lines between every BSIC based on information
[565] regarding the TA related to the location of the mobile communication terminal
[566] 100 and every BSIC measured by the mobile communication terminal 100, as well
[567] as the latitude and longitude data for each BSIC which corresponds to BSA
[568] (Base Station Almanac) information stored in the NPS 172, drawing circles of
[569] TA+1 and TA-1 based on the latitude and longitude of the base station
[570] currently used by the mobile communication terminal 100, finding the
[571] intersection points, and transmitting the center point of the intersection
[572] points to the mobile communication terminal 100 as the location measurement
[573] result, a second method including the steps of obtaining the center point of
[574] a cell in which the mobile communication terminal 100 that has requested
[575] location measurement is located, as well as the center point of two adjacent
[576] cells, finding the center point of the three vertices, and transmitting the
[577] center point to the mobile communication terminal 100 as the location
[578] measurement result, or a third method of selecting one of both methods with
[579] better location accuracy and transmitting it to the mobile communication
[580] terminal 100.
[581] FIG. 3 is a flowchart showing processes for constructing a G-pCell
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[582] database according to a preferred embodiment of the present invention.
[583] In order to construct a G-pCell database according to a preferred
[584] embodiment of the present invention, the NPS 172 divides the location
[585] measurement service target region into lattices of a predetermined size,
[586] defines each lattice as a G-pCell, and assigns a G-pCell ID having proper
[587] information (S300).
[588] The proper information of the G-pCell ID given to each lattice
[589] according to the present invention refers to data regarding the latitude and
[590] longitude of the center point of each lattice, as well as the latitude and
[591] longitude of four vertices of the lattice. The lattice size may vary
[592] depending on the required measurement accuracy, but the target region is
[593] preferably divided into squares of 100mx100m, 50mx50m, etc.
[594] The SPC 170 uses its self-constructed reference satellite receiving
[595] device to position the mobile communication terminal 100, which has requested
[596] location measurement, and create a log file, which is received by the NPS 172
[597] (S302).
[598] The satellite positioning data to be matched with each G-pCell ID is
[599] obtained in the following manner: when a commercially available satellite
[600] positioning data is used, satellite calls with good positioning accuracy are
[601] solely selected based on RF characteristic data, which is received by the SPC
[602] 170 from the mobile communication terminal 100 for each call positioning of
[603] the LBS (Location Based Service), to create a log file. It is also possible
[604] to select the result of satellite positioning, which is related to a region
[605] requested by a person or which has been simultaneously requested by a number
[606] of persons, to create a log file. Alternatively, data with a good positioning
[607] result is solely selected from commercially available network-type
[608] positioning results to create a log file. It is assumed in the description of
[609] the present invention that a log file is created based on satellite
[610] positioning data collected from the satellite receiving device.
[611] The SPC 170 separately selects satellite positioning data, which
[612] provides an adequate degree of positioning accuracy, from the received
[613] satellite positioning data. In the case of A-GPS positioning, the adequate
[614] level of positioning accuracy is defined in such manner that at least a
[615] predetermined number (e.g. five) of satellites are selected to obtain
[616] satellite positioning data, which is supposed to satisfy a required level of
[617] uncertainty as a standard for determining the positioning accuracy. In the
[618] case of network-type positioning, the positioning accuracy refers to the
[619] result of positioning when there are at least a predetermined number (e.g.
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[620] four) of adjacent cells during the positioning and when every employed cell
[621] has no repeater.

[622] Upon receiving a log file from the SPC 170, the NPS 172 conducts

[623] program parsing for extracting necessary parameters only and creates a

[624] separate data file (S304).

[625] The latitude and longitude, e.g. data regarding the result of

[626] positioning for each LBS call, from the data file created as a result parsing

[627] in step S304, are compared with the latitude and longitude range of G-pCell

[628] IDs, and, with regard to a G-pCell ID included in the nearest range, a

[629] database table is composed regarding measurement data collected by the mobile

[630] communication terminal 100 at the time of the LBS call (S306).

[631] A G-pCell database is constructed by composing the database table for

[632] every G-pCell ID.

[633] The database table matching with G-pCell IDs according to the present

[634] invention includes system information measured by the mobile communication

[635] terminal 100 and measurement data regarding the time and distance of adjacent

[636] base stations.

[637] Basic data must be collected for the mobile communication terminal 100

[638] to make use of a location-based service. Measurement data basically collected

[639] by the mobile communication terminal 100 corresponds to information regarding

[640] the system currently providing a service, including the MCC (Mobile Country

[641] Code) of the GSM service region, an MNC (Mobile Network Code) for recognizing

[642] the business provider in the GSM network service region, an LAC (Location

[643] Area Code) which is a code indicating the coverage of a GSM base station, CI

[644] (Cell Identity) which is the only information used to identify base station

[645] information, a BSIC (Base station Identity Code) which is the ID of an

[646] adjacent base station, an ARFCN (Absolute Radio Frequency Channel Number)

[647] which is an RF channel ID number of the GSM, TA (Timing Advance) which
means

[648] a round trip delay measured by a base station used by a mobile communication

[649] terminal 100 and provided to the mobile communication terminal 100, the delay

[650] being measured from the base station 110 to the mobile communication terminal

[651] 100, an RSSI (Received Signal Strength Indicator) corresponding to the

[652] intensity of all signals received by the base station 110 which the mobile

[653] communication terminal 100 is currently using, RXLEV which indicates the

[654] intensity of signals received by the mobile communication terminal 100, an

[655] RXQUAL parameter indicating the degree of the received signal intensity, BSIC

[656] which is an ID number of each adjacent base station, the OTD value of each
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[657] adjacent base station, which corresponds to the difference in received
[658] signals between the base station used by the mobile communication terminal
[659] 100 and an adjacent base station, and an RXLEV value which is a parameter
[660] indicating the signal intensity of each adjacent base station.
[661] FIG. 4 shows a G-pCell database constructed according to a preferred
[662] embodiment of the present invention.
[663] As mentioned above, the NPS 172 endows each G-pCell of a predetermined
[664] size with a proper G-pCell ID. However, after a G-pCell database is
[665] constructed, data stored in the database table of each G-pCell ID is compared
[666] to endow the same or similar G-pCell IDs with the same number so that a G-
[667] pCell ID group is established.
[668] For example, if data stored in the database table of the first G-pCell
[669] ID and data stored in the database table of the second G-pCell ID have the
[670] same data, except for the OTD value for each adjacent base station, which
[671] means the difference in received signals between adjacent base stations, the
[672] same number is given to construct a G-pCell ID group as shown in FIG. 3.
[673] FIG. 5 is a flowchart showing processes for updating a G-pCell database
[674] according to a preferred embodiment of the present invention.
[675] It is to be noted that, even after a database is initially constructed
[676] with regard to each G-pCell ID according to a preferred embodiment of the
[677] present invention, the G-pCell database must be continuously updated
[678] according to the situation change of the mobile communication network and the
[679] log file created by the SPC 170.
[680] The update process is conducted either at an update cycle set by the
[681] administrator of the network-type positioning system, as shown in FIG. 1, or
[682] every time the administrator requests it. It will be assumed in the
[683] description of the present invention that the update is conducted at a cycle
[684] set by the administrator.
[685] The NPS 172 manages its own update cycle and checks if an update period
[686] has arrived (S500).
[687] If it is confirmed in step S500 that an update period has arrived, the
[688] NPS 172 requests that the SPC 170 transmits a log file, and receives the log
[689] file (S502).
[690] Considering that the G-pCell database is continuously updated at the
[691] update cycle according to the present invention, the SPC 170 continuously
[692] creates and stores a log file from the A-GPS positioning result from the
[693] commercial service subscriber. The SPC 170 transmits the log file to the NPS
[694] 172 at the request of the NPS 172.
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[695] After receiving the log file from the SPC 170, the NPS 172 parses the
[696] log file and searches for a G-pCell ID matching with the parsing result value
[697] (S504).
[698] Although it is assumed in the present invention that a log file
[699] regarding the result of commercially available A-GPS positioning is parsed to
[700] update the G-pCell database by the NPS 172, it is also possible to update the
[701] G-pCell database based on manual A-GPS positioning result if the A-GPS
[702] service is not available in the corresponding region.
[703] The MCC, MNC, LAC, and CI stored in the database table of each G-pCell
[704] are compared with the MC, MNC, LAC, and CI of the positioning result data
[705] parsed form the log file to confirm whether or not they are identical (S506).
[706] If it is confirmed in step S506 that the MCC, MNC, LAC, and CI stored
[707] in the database table of the G-pCell ID are identical to the MCC, MNC, LAC,
[708] and CI of the positioning result data parsed from the log file, the CI of a
[709] base station, which is currently providing the mobile communication terminal
[710] 100 with a service, and the BSIC of another base station are compared with
[711] the CI stored in the database table of the corresponding G-pCell and every
[712] BSIC to average the OTD and signal intensity values with regard to the
[713] matching CI and BSIC and to update them (S508). The OTD and signal intensity
[714] values are used as materials to assign a weight to each G-pCell belonging to
[715] the above-mentioned secondary G-pCell candidate group.
[716] If a plurality of OTD and signal intensity values regarding the
[717] matching BSIC exist in the database table of the G-pCell ID, all OTD and
[718] signal intensity values are averaged to update reference data when the OTD or
[719] signal intensity values are below a predetermined number (e.g. six). If the
[720] values are equal to or larger than the predetermined number, values belonging
[721] to a reference range are averaged (i.e. values lying out of upper and lower
[722] 20% ranges are excluded, and the remaining values are averaged) to update the
[723] reference data.
[724] Assuming that the four parameters MCC, MNC, LAC, and CI are the same
[725] and that a BSIC missing from the BSIC list of the database table of the
[726] corresponding G-pCell exists only in the positioning result data, the missing
[727] BSIC is added to the G-pCell ID database list. Then, the OTD and the signal
[728] intensity regarding the added BSIC are stored to update the database table
[729] (S510).
[730] If it is confirmed in step S506 that at least one of the MCC, MNC, LAC,
[731] and CI stored in the database table of the G-pCell ID does not match with the
[732] corresponding MCC, MNC, LAC, and CI of the positioning result data parsed
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[733] from the log file, the NPS 172 stores the positioning result data as a
[734] separate group in the database table of the corresponding G-pCell ID (S512).
[735] As such, even the handoff situation that is likely to occur in the
[736] corresponding G-pCell is considered in step S512 to construct a database
[737] table and improve the integrity of the database.
[738] In other words, conventional network positioning schemes do not manage
[739] data in detail by considering the handoff situation of the mobile
[740] communication terminal 100. As a result, the rate of matching with various
[741] types of positioning data occurring in the same region decreases, and the
[742] positioning accuracy degrades. The present invention solves these problems by
[743] introducing the above-mentioned grouping system, and improves the integrity
[744] of the database.
[745] FIG. 6 briefly shows a system for reflecting the particulars of change
[746] of a base station in a G-pCell database according to a preferred embodiment
[747] of the present invention.
[748] According to the present invention, the particulars of change of the
[749] base station 110 in the mobile communication network can be reflected in the
[750] G-pCell database to optimize it. Any change of the base station 110 is the
[751] result of cell planning by the business provider of the mobile communication
[752] network, and includes addition, replacement, and deletion of a base station,
[753] addition of an exchanger within a base station due to increasing subscribers,
[754] modification of name of an exchanger in a specific base station, etc. In
[755] order to maintain an optimum database, any change of the base station 110
[756] must be followed by corresponding modification of the database table of the
[757] G-pCell ID which belongs to the changed base station. The present invention
[758] guarantees that, when the base station changes, the G-pCell database changes
[759] in response while interworking with the BSM provided by the business provider
[760] of the mobile communication network.
[761] A CMS (Central Management System) 610 for reflecting the particulars of
[762] change of the base station in the G-pCell database according to a preferred
[763] embodiment of the present invention interworks with the base station
[764] controller 112 contained in the MSC 120 shown in FIG. 1 and with a BSM (Base
[765] Station Manager) 620 for managing the base station 110 to manage information
[766] regarding all base stations and base station controllers contained in the BSM
[767] 620.
[768] Particularly, each base station controller 112 manages five base
[769] stations 110 and collects information regarding them, each BSM 620 manages
[770] five base station controllers 112 and collects information regarding them,
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[771] and the CMS 610 finally manages five BSMs 620. As such, the CMS 610 collects
[772] information regarding changes of base stations from information transmitted
[773] from lower elements in the tree structure, and reflects the information in
[774] the G-pCell database.

[775] The NPS 172 periodically checks the CMS 610 to confirm whether or not
[776] the base station information has changed so that information regarding change
[777] of the base station, which occurs depending on the situation of the mobile
[778] communication subscriber, is reflected in the G-pCell database. If it is

[779] confirmed that the base station information has changed, information

[780] regarding the changed base station is received to reflect it in the G-pCell
[781] database.

[782] Although it is assumed in the description of the present invention that

[783] the NPS 172 periodically checks the CMS 610 to confirm whether or not the
[784] base station information has changed, the administrator may arbitrarily check
[785] if the base station information has changed and reflect the changed base

[786] station information, if any, in the G-pCell database. Alternatively, if the

[787] base station information has changed, the CMS 610 transmits the changed base
[788] station information directly to the NPS 172 so that the changed base station
[789] information is reflected in the G-pCell database.

[790] FIG. 7 is a flowchart showing processes for reflecting the particulars

[791] of change of a base station in a G-pCell database according to a preferred
[792] embodiment of the present invention.

[793] The NPS 172 receives information regarding a base station change that

[794] has occurred in the mobile communication network from the CMS 610 (S700).
[795] The administrator of the NPS 712 may receive the information regarding
[796] a base station change from the CMS 610 at a point of time set by the

[797] administrator. Alternatively, the information may be transmitted by the CMS
[798] 610 in real time every time a base station change occurs. It is assumed in
[799] the description of the present invention that the CMS 610 transmits

[800] information regarding a base station change to the NPS 172 in real time every
[801] time the change occurs.

[802] The NPS 172 searches through the received information and confirms

[803] whether or not the information is related to deletion of a base station

[804] (S702).

[805] If it is confirmed in step S702 that the received information is

[806] related to deletion of a base station (including deletion of an exchanger),
[807] the NPS 172 searches for all G-pCell IDs, which have been constructed with
[808] reference to the corresponding base station (exchanger) in the G-pCell
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[809] database, and deletes all information constructed with reference to the
[810] corresponding base station (exchanger) from group information stored in the
[811] G-pCell IDs (S704).
[812] If it is confirmed in step 702 that the received information is not
[813] related to deletion of a base station (including deletion of an exchanger),
[814] the NPS 172 searches through the received information to confirm whether or
[815] not the information is related to addition of a base station (S706).
[816] If it is confirmed in step S706 that the received information is
[817] related to addition of a base station (including addition of an exchanger),
[818] the NPS 172 requests that the SPC 170 provide a log file regarding the result
[819] of A-GPS positioning for a period of time (e.g. a week) set by the
[820] administrator or for a period of time after a point of time set by the
[821] administrator, and constructs a database table of G-pCell IDs (S708). The G-
[822] pCell database is then updated in the above-mentioned manner.
[823] If it is confirmed in step S706 that the received information is not
[824] related to addition of a base station (including addition of an exchanger),
[825] the NPS 172 searches through the received information and confirms whether or
[826] not the information is related to replacement of an exchanger (S710).
[827] If it is confirmed in step S710 that the received information is
[828] related to replacement of a base station (including replacement of an
[829] exchanger), the corresponding base station is deleted, and a new base station
[830] is added at the same time. Particularly, the existing base station is deleted
[831] according to the base station deletion process in step S704, and a new base
[832] station is added according to the base station addition process in step S708.
[833] As such, according to the present invention, data is continuously
[834] updated based on the result of A-GPS positioning, and particulars of change
[835] of a base station is directly reflected, so that the optimum database is
[836] always maintained.
[837] Although preferred embodiments of the present invention have been
[838] described with reference to GSM as a mobile communication system to which the
[839] inventive network-based positioning method using a G-pCell database is
[840] applied, the present invention is not limited to that. Those skilled in the
[841] art can understand that the inventive positioning method for providing a
[842] location-based service can also be applied to W-CDMA, WiBro, etc., besides
[843] GSM. As used herein, WiBro refers to wireless broadband portable Internet to
[844] be commercialized soon, which aims at enabling subscribers to use ultra-high
[845] speed Internet on the move.
[846] The above-mentioned network-based positioning method using a G-pCell
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[847] database according to the present invention can be implemented as computer-
[848] readable codes implemented on computer-readable recording media. As used
[849] herein, the computer-readable recording media include every type of recording
[850] devices capable of storing programs or data that can be read by computer
[851] systems. Examples of computer-readable recording media include ROMs, RAMs,
[852] CD-ROMs, magnetic tapes, hard disks, floppy disks, flash memories, optical
[853] data storage devices, etc. As used herein, programs stored in recording media
[854] refer to a series of instructions used directly or indirectly in devices
[855] capable of processing information (e.g. computers) to obtain specific
[856] results. Therefore, contrary to commonly accepted usages, "computers" must be
[857] interpreted as every type of devices capable of processing information, which
[858] are equipped with memories, input/output devices, and processing devices so
[859] that specific functions can be conducted according to programs.

[860] The above-mentioned network-based positioning method using a G-pCell
[861] database according to the present invention may be written on computers by
[862] schematic or VHDL and implemented by a programmable IC, such as FPGA (Field
[863] Programmable Gate Array), connected to computers. The recording media include
[864] such programmable ICs.
[865] The recording media also include an ASIC (Application Specific
[866] Integrated Circuit) obtained by implementing the network-based positioning
[867] method as a platform by ICs in an LBS system.
[868] Although several exemplary embodiments of the present invention have
[869] been described for illustrative purposes, those skilled in the art will
[870] appreciate that various modifications, additions and substitutions are
[871] possible, without departing from the scope and spirit of the invention as
[872] disclosed in the accompanying claims.
Industrial Applicability

[873] As mentioned above, the present invention is advantageous in that, when
[874] a mobile communication system employs a network-based location measurement
[875] scheme, the influence of repeaters is reduced to improve the positioning
[876] stability and measurement accuracy and provide more stable location-based
[877] services. In addition, GSM-based mobile communication terminals are provided
[878] with location-based serviced in a network positioning type without installing
[879] separate LMUs in the base stations.

|

[880
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Claims

A method for providing a mobile communication terminal with network-
based location measurement by using a G-pCell database, the method comprising
the steps of:

(a) receiving a location measurement request signal from the mobile
communication terminal by an SUPL positioning center;

(b) extracting a primary G-pCell candidate group from the G-pCell

database by using measurement data contained in the location measurement
request signal received from the mobile communication terminal;

(c) extracting a secondary G-pCell candidate group from the primary G-
pCell candidate group by excluding G-pCell IDs from the primary G-pCell
candidate group, the G-pCell IDs having a distance equal to or larger than a
predetermined value relative to location of the mobile communication
terminal;

(d) selecting a G-pCell ID having best pattern matching with the
measurement data from the secondary G-pCell candidate group; and

(e) transmitting a latitude and a longitude of the G-pCell ID selected

in step (d) to the mobile communication terminal.

The method as claimed in claim 1, wherein step (b) comprises the steps

of:

(b1) searching through the location measurement request signal received
from the mobile communication terminal to extract the measurement data;
(b2) extracting an MCC (Mobile Country Code), an MNC (Mobile Network
Code), an LAC(Location Area Code), a CI (Cell Identity), and a BSIC (Base
Station Identity Code) from the measurement data, the MCC being a country
code of a GSM service region, the MNC being a network code for identifying a
business provider of a GSM network service region, the LAC being a code
indicating a coverage of a GSM base station, the CI being only information
used to recognize base station information, the BSIC being information for
identifying an adjacent base station; and

(b3) selecting G-pCell IDs from the G-pCell database as the primary G-
pCell candidate group, all of the MCC, MNC, LAC, CI, and BSIC extracted
from

the measurement data matching with the G-pCell IDs.

The method as claimed in claim 1, wherein, in step (c), the secondary
G-pCell candidate group is extracted by excluding G-pCell IDs from the
primary G-pCell candidate group, degree of spacing of the G-pCell IDs from
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center points of cells exceeding a predetermined threshold.

The method as claimed in claim 1, wherein, in step (c), the secondary

G-pCell candidate group is extracted by excluding G-pCell IDs from the
primary G-pCell candidate group, degree of spacing of the G-pCell IDs from
center points of cells exceeding an average distance from the center points

of the cells of the primary G-pCell candidate group.

The method as claimed in claim 3 or 4, wherein, in step (c), the

secondary G-pCell candidate group is extracted by selecting only G-pCell IDs
existing within a predetermined TA (Timing Advance) radius by using TA
information, the TA information being a parameter indicating a distance from
a center point of a base station currently used by the mobile communication
terminal to the mobile communication terminal.

The method as claimed in claim 3 or 4, wherein, in step (c), the

secondary G-pCell candidate group is extracted by selecting only G-pCell IDs
existing in a range of TA-1~TA+1 by using TA information, the TA information
being a parameter indicating a distance from a center point of a center cell

of the primary G-pCell candidate group to the mobile communication terminal.
The method as claimed in claim 1, wherein, in step (d), a G-pCell ID

having best pattern matching is selected from G-pCell IDs belonging to the
secondary G-pCell candidate group according to at least one method of:
comparing at least one of an MNC (Mobile Network Code), an LAC

(Location Area Code), a CI (Cell Identity), and an ARFCN (Absolute Radio
Frequency Channel Number) contained in the measurement data with an MNC,
an

LAC, a CI, and an ARFCN stored in a database table of each G-pCell ID
belonging to the secondary G-pCell ID to assign a weight based on degree of
matching, the MNC being a network code for identifying a business provider of
a GSM network service region, the LAC being a code indicating a coverage of a
GSM base station, the CI being only information used to recognize base

station information, the ARFCN being a channel number used to identify a
designated RF channel of a GSM wireless system;

comparing a BSIC (Base Station Identity Code) contained in the

measurement data with a database table of each G-pCell ID belonging to the
secondary G-pCell candidate group to assign a weight based on degree of
matching, the BSIC being adjacent base station identification information;
assigning a weight according to a degree of matching in each designated

step between an OTD of each adjacent base station contained in the

measurement data and an OTD value regarding a BSIC stored in a database table
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of each G-pCell ID of the secondary G-pCell candidate group; and

assigning a weight according to a degree of matching in each designated

step between signal intensity (Ec/Io) of each adjacent base station contained
in the measurement data and signal intensity regarding a BSIC stored in a
database table of each G-pCell ID of the secondary G-pCell candidate group.
The method as claimed in claim 1, further comprising, after step (a), a

step of:

drawing connection lines between every BSIC based on information
regarding a TA related to location of the mobile communication terminal and
every BSIC measured by the mobile communication terminal, as well as based
on

latitude and longitude data for each BSIC, the data corresponding to BSA
(Base Station Almanac) information stored in a network positioning server,
drawing circles of TA+1 and TA-1 based on a latitude and a longitude of a
base station currently used by the mobile communication terminal, finding
intersection points, and transmitting a center point of the intersection

points to the mobile communication terminal as a location measurement result,
when the primary G-pCell candidate group cannot be extracted by using the
measurement data.

A method for constructing a G-pCell database for providing a mobile
communication terminal with network-based location measurement, the method
comprising the steps of:

(a) dividing a location measurement service target region into lattices

of a predetermined size by an network positioning server, defining each
lattice as a G-pCell, and assigning a G-pCell ID having proper information;
(b) receiving a log file created by an SUPL positioning center as a

result of positioning a mobile communication terminal with a reference
satellite receiving device self-constructed in the SUPL positioning center,

the mobile communication terminal having requested location measurement;
(c) conducting program parsing for extracting only parameters necessary

to update the G-pCell database to create separate data; and

(d) comparing a latitude and a longitude corresponding to data

regarding a positioning result for each LBS (Location Based Service) call
from the separate data file with a latitude and longitude range of the G-

pCell ID to find a G-pCell ID belonging to a nearest range, composing a
database table based on measurement data collected by the mobile
communication terminal at time of the LBS call with regard to the G-pCell ID

found, and storing the database table.
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The method as claimed in claim 9, wherein the G-pCell ID comprises

latitude and longitude data corresponding to a center point of the lattices

of a predetermined size, and latitude and longitude data regarding four

vertices of the lattices.

The method as claimed in claim 9, wherein the log file is created by

selecting only a satellite call having good positioning accuracy based on RF
characteristic data received from the mobile communication terminal by the
SUPL positioning center for each LBS call positioning and then creating the
log file from the selected satellite call, when commercially available

satellite positioning data is used.

The method as claimed in claim 1 or 9, wherein the measurement data is
basically collected by the mobile communication terminal to use the LBS and
comprises, as information regarding a system currently providing a service,

an MCC (Mobile Country Code) of a GSM service region, an MNC (Mobile
Network

Code) for recognizing a business provider in a GSM network service region, an
LAC (Location Area Code) as a code indicating coverage of a GSM base station,
CI (Cell Identity) as only information used to identify base station

information, a BSIC (Base station Identity Code) as an ID of an adjacent base
station, an ARFCN (Absolute Radio Frequency Channel Number) as an RF
channel

identification number of GSM, a TA (Timing Advance) meaning a round trip
delay measured from a base station to the mobile communication terminal, an
RSSI (Received Signal Strength Indicator) corresponding to intensity of all
signals received by the base station currently used by the mobile
communication terminal, an RXLEV indicating intensity of signals received by
the mobile communication terminal, an RXQUAL parameter indicating degree
of

the received signal intensity, an OTD value of each adjacent base station as

a difference in received signals between the base station currently used by

the mobile communication terminal and an adjacent base station, and an RXLEV
value as a parameter indicating signal intensity of each adjacent base

station.

A method for updating a G-pCell database for providing a mobile
communication terminal with network-based location measurement, the method
comprising the steps of:

(a) receiving a log file from an SUPL positioning center by a network

positioning server;



29

WO 2008/056864 PCT/KR2007/002604

(b) parsing the log file to create separate data and searching for a G-

pCell ID matching with the created separate data;

(c) confirming whether or not an MCC, an MNC, an LAC, and a CI stored

in a database table of each G-pCell ID with an MCC, an MNC, an LAC, and a CI
contained in the separate data;

(d) comparing a CI, the CI being an ID of a base station currently used

by the mobile communication terminal, and a BSIC of an adjacent base station
collected by the mobile communication terminal with every CI and every BSIC
stored in a database table of a corresponding G-pCell ID when it has been
confirmed in step (c) that the MCC, MNC, LAC, and CI stored in the database
table of the G-pCell are identical to the MCC, MNC, LAC, and CI contained in
the separate data, calculating an average of OTD and signal intensity values

of the separate data with regard to matching CI and BSIC, and updating the
database table of an existing G-pCell ID; and

(e) adding a BSIC missing from a database table of the corresponding G-

pCell ID to the database table of the G-pCell ID when it has been confirmed

in step (c) that the MCC, MNC, LAC, and CI stored in the database table of
the G-pCell ID are identical to the MCC, MNC, LAC, and CI contained in the
separate data but the BSIC missing from a BSIC list of the database table of
the corresponding G-pCell ID exists only in the separate data, storing OTD

and signal intensity regarding the added BSIC, and updating the database

table.

[14] The method as claimed in claim 13, wherein a result of manual A-GPS
positioning is used to update the G-pCell database in a region having no
available A-GPS service.

[15] The method as claimed in claim 13, further comprising, after step (c),

a step of:

(c1) storing the separate data as a separate group in the database

table of the corresponding G-pCell ID by the network positioning server when
it has been confirmed in step (c) that at least one of the MCC, MNC, LAC, and
CI stored in the database table of the G-pCell ID does not match with the
corresponding MCC, MNC, LAC, and CI contained in the separate data parsed
from the log file.

[16] The method as claimed in claim 13, wherein, in step (d), when a
plurality of OTD and signal intensity values exist with regard to matching
BSIC in the database table of the G-pCell ID, an average of all OTD and
signal intensity values is obtained and separately stored in the database

table of the G-pCell when the OTD or signal intensity values are less than a
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predetermined number, and, when the OTD or signal intensity values are equal
to or larger than the predetermined number, values lying out of a
predetermined range are excluded, and an average of remaining values is
obtained and separately stored in the database table of the G-pCell ID.

[17] A method for reflecting base station change information in a G-pCell
database for providing a mobile communication terminal with network-based
location measurement, the method comprising the steps of:

(a) receiving base station change information created in a mobile
communication network from a central management system by a network
positioning server;

(b) searching through the base station change information to confirm
whether or not the base station change information is base station deletion
information;

(c) searching for all G-pCell IDs constructed in the G-pCell database

with reference to a corresponding base station and deleting all information
constructed with reference to the corresponding base station from group
information stored in the G-pCell IDs when it has been confirmed in step (b)
that the base station change information is base station deletion

information;

(d) confirming whether or not the base station change information is

base station addition information when it has been confirmed in step (b) that
the base station change information is not base station deletion information;
and

(e) requesting that an SUPL positioning center provides a log file

regarding a result of A-GPS positioning for a period of time set by an
administrator or for a period of time after a point of time set by the
administrator with regard to an added base station and constructing a
database table of G-pCell IDs when it has been confirmed in step (d) that the
base station change information is base station addition information.

[18] The method as claimed in claim 17, further comprising, after step (d),
steps of:

(d1) confirming whether or not the base station change information is

base station replacement information when it has been confirmed in step (d)
that the base station change information is not base station addition
information; and

(d2) conducting steps (c) and (e) successively with regard to a
corresponding base station when it has been confirmed in step (d1) that the

base station change information is base station replacement information.
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A system for providing a mobile communication terminal with network-
based location measurement by using a G-pCell database, the system
comprising:

an SUPL positioning center acting as a network element for providing an
A-GPS (Assisted GPS) service in a user plane type defined by SUPL (Secure
User Plane Location) standards corresponding to OMA (Open Mobile Alliance)
standards, the SUPL positioning center simultaneously providing a network-
based solution service by using an A-GPS fallback solution even in an indoor
region, an underground region, or other non-open regions having no available
A-GPS service, the SUPL positioning center creating a separate log file for
each A-GPS positioning from measurement data collected by the mobile
communication terminal for network-type location measurement;

a network positioning server for storing the G-pCell database,

requesting data necessary for positioning by using a protocol defined
separately from SUPL POS data in case of interworking with the SUPL
positioning center, parsing the log file when the log file is received from

the SUPL positioning center to extract measurement data transmitted to the
SUPL positioning center by the mobile communication terminal, and searching
through the G-pCell database based on the measurement data to select a G-
pCell ID having best pattern matching from G-pCell IDs;

a base station controller for controlling each base station arranged

cell by cell and adapted to receive a location measurement request signal
transmitted by the mobile communication terminal via a traffic channel among
signal channels, the base station controller receiving the location

measurement request signal from the base station;

an SGSN (Serving GPRS Support Node) having a hardware structure adapted
to provide ATM-based switch and routing access for a GPRS (General Packet
Radio Service), the SGSN supporting an OS (Operating System) for various data
service processing, the SGSN receiving the location measurement request
signal from the base station controller; and

a GGSN (Gateway GPRS Support Node) acting as a serving node in an IP-
based packet network providing a high-speed packet data service for a data
service, the GGSN transmitting the location measurement request signal to the
SUPL positioning center via a WAP gateway when the location measurement
request signal is received from the SGSN.

The system as claimed in claim 19, wherein the mobile communication
terminal is adapted to add the measurement data to the location measurement

request signal and transmit the location measurement request signal to the
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SUPL positioning center, and, when the SUPL positioning center does not
interwork, mobile communication terminal transmits the measurement data to
the network positioning server.

The system as claimed in claim 19, wherein the SUPL positioning center

is adapted to interwork by using an IS-801 protocol when the mobile
communication terminal is based on CDMA (Code Division Multiple Access),
by

using an RRC protocol when the mobile communication terminal is based on W-
CDMA, and by using an RRLP protocol when the mobile communication
terminal is

bsed on GSM (Global System for Mobile communication) so as to request that
the mobile communication terminal collects the measurement data for
constructing the G-pCell database.

The system as claimed in claim 21, wherein an execution mode of the

protocol is a TCP/IP mode so that the mobile communication terminal
interworks with the SUPL positioning center or the network positioning server
in a TCI/IP type via the base station, the base station controller, the SGSN,

and the GGSN.

The system as claimed in claim 19, further comprising an SUPL location
center as a server for processing result data transmitted by the SUPL
positioning center and the network positioning server as a location
measurement result, the SUPL location center interworking with a data network
via the WAP gateway to transmit the location measurement result to the mobile
communication terminal in an HTTP type.

The system as claimed in claim 19, further comprising a central

management system for collecting and managing information regarding change
of

all base stations existing in the system, the central management system
transmitting base station change information to the network positioning

server when a base station in the system changes.

The system as claimed in claim 24, wherein the network positioning

server is adapted to search through the base station change information
received from the central management system; when the base station change
information is base station deletion information, the network positioning

server searches for all G-pCell IDs constructed in the G-pCell database with
reference to a corresponding base station and deletes all information
constructed with reference to the corresponding base station from group

information stored in the G-pCell IDs; when the base station change
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information is base station addition information, the network positioning
server requests that the SUPL positioning center provides a log file
regarding a result of A-GPS positioning for a period of time set by an
administrator or for a period of time after a point of time set by the
administrator and constructs a database table of G-pCell IDs; and, when the
base station change information is base station replacement information, the
network positioning server searches for all G-pCell IDs constructed in the G-
pCell database with reference to a corresponding base station, deletes all
information constructed with reference to the corresponding base station from
group information stored in the G-pCell IDs, requests that the SUPL
positioning center provides a log file regarding a result of A-GPS
positioning for a period of time set by the administrator or for a period of
time after a point of time set by the administrator, and constructs a

database table of G-pCell IDs.
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TABLE REGARDING MEASUREMENT DATA COLLECTED BY
MOBILE COMMUNICATION TERMINAL AT TIME OF LBS CALL

'
END
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[Fig. 4]

G-pCell Database
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[Fig. 5]

UPDATE PERIOD HAS
ARRIVED?

5502 NPs REQUESTS THAT SPC TRANSMITS
LOG FILE, AND RECEIVES LOG FILE

5504 PARSE LOG FILE AND SEARCH FOR G-
~"NPCELL ID MATCHING WITH PARSING
RESULT VALUE

S506

IF MCC,MNC, LAC,
AND CI STORED IN
DATABASE TABLE OF EACH
G-PCELL ID ARE IDENTICALTO MCC,
MNC,LAC,AND CI OF POSITIONING
RESULT DATA PARSED
FROM LOG
FILE

NO

S512 |STORE POSITIONING

~RESULT DATA AS SEPARATE
GROUP IN DATABASE TABLE
OF CORRESPONDING
G-PCELL ID

S508 COMPARE CI, WHICH IS ID OF BASE

S NSTATION CURRENTLY PROVIDING SERVICE,
AND BSIC OF ANOTHER BASE STATION WITH
EVERY CI AND EVERY BSIC STORED IN
DATAPASE TABLE OF CORRESPONDING G-
PCELL ID TO AVERAGE OTD AND SIGNAL
INTENSITY VALUES REGARDING MATCHING
CI AND BSIC AND TO UPDATE EXISTING G
-PCELL DATABASE TABLE

!

IF NEW BSIC MISSING FROM DATABASE
S510 TABLE OF CORRESPONDING G-PCELL ID

~EXISTS IN POSITIONING RESULT DATA,
ADDITIONALLY STORE BSIC IN DATABASE
OF CORRESPONDING G-PCELL ID

END
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172
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[Fig. 7]

{START,

S700 NPS RECEIVES INFORMATION REGARDING

NNBASE STATION CHANGE OCCURRING IN
MOBILE COMMUNICATION NETWORK FROM
CMS

5702

BASE STATION DELETION
INFORMATION?

5706

BASE STATION ADDITION
INFORMATION?

5710 NO

BASE STATION REPLACEMENT
INFORMATION?

YES

S712 IN CASE OF BASE STATION REPLACEMENT,
“NDELETE EXISTING BASE STATION
[ACCORDING TO BASE STATION DELETION
PROCESS IN STEP 5704, AND ADD NEW
BASE STATION ACCORDING TO BASE STATION
ADDITION PROCESS IN STEP S708

v

END

5708

5704

DATABASE WITH REFERENCE TO
CORRESPONDING BASE STATION
(EXCHANGER), AND DELETE ALL
INFORMATION CONSTRUCTED WITH
REFERENCE TO CORRESPONDING BASE
STATICN (EXCHANGER)FRCOM GROUF

SEARCH FOR ALL G-PCELL IDS, WHICH
HAVE BEEN CONSTRUCTED IN G-PCELL

INFORMATION STORED IN G-PCELL IDS

N

REQUEST THAT SPC PROVIDE LOG F
REGARDING RESULT OF A-GPS
POSITIONING FOR PERIOD OF TIME
(E.G.A WEEK)SET BY ADMINISTRAT
OR FOR PERIOD OF TIME AFTER PO
OF TIME SET BY ADMINISTRATOR,
CONSTRUCT DATABASE TABLE OF
G-PCELL IDS

ILE

OR
INT
AND
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