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Techniques of Multilevel Location Trigger for Location-based Services

taaal

Min Kyoung Wook™ - Kim Do Hyun™ - Nam Kwang Woo™™" - Kim Ju Wan

ABSTRACT

Recently, various applications of location trigger service have been required and developed as users of location-based services are
increasing. The location trigger is detecting event of entering in, existing in or leaving from pre-specified area, and then alerting by short
message service, an e-mail or servicing other pre-defined action to mobile subscribers. The conventional methodology of supporting
location trigger is detecting location trigger events as periodical requesting location of mobile communication terminal to location gateway
server in mobile communication network. But these conventional methods cause mobile communication interruption when the location
trigger services are overloaded; thereby inducing performance of core server to be fell off.

So, in this paper. we have studied a new location trigger technology, named multilevel location trigger, to reduce mobile core network
server triggering bottleneck and power consumption caused embedded (GPS device of mobile phone. Actually, as design and evaluating the

performance of location trigger after huilding test-bed environment, we contribute toward improving technology of location trigger.

Key Words : LBS, Location Trigger, MS-Assisted Mode GPS, MS-Based Mode GPS, Autonomous GPS
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where LOCATION_TRIGGER(“Z4+*", ENTERING) and
Sex = ‘female” and Ages > 20 and Ages <= 30
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Algorithm MS_STANDALONE_LT_ENTERING (cellldCollection, area, GPS)
1. currentCellld = LOCATION.MET_CELLID; // J2ME location API, static variable
2. for each cellld « cellldCollection do

3 if currentCellld == cellld then break; // Entering Cell

4. if currentCellld =cellld then return null;

5. GPS.turnOn();

6. while true do

7 sleep(); // during GPS receiving data

8 location = GPS.readData(); // After Map Matching

9. if area.within(location.x, location.y) then// Geometry Function

10. GPS.trunOff();

11. return EVENTTYPE.ENTERING; // Entering Area

12, if currentCellild ~ LOCATION.MET_CELLID then // Moving

13. currentCellld = LOCATION,MET_CELLID;

14, for each cellld = cellldCollection do

15. if currentCellld == cellld then break; // Moving other cell
16. if currentCellld =cellld then // Leaving Cell

17. GPS.turnOff(};

18. return EVENTTYPE.LEAVING;

19.end loop

End Algorithm MS_STANDALONE_LT_ENTERING
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<IELEMENT LT_SET {MSID+, Event+, Area+, Action, Time)>

<IELEMENT LT_INIT (TriggerlD, Event+, (Area?, CelllD+)+, Action?, Time)>
<IELEMENT LT_EVENT (TriggerID, MSID, Positioning, Event, (ArealD | CelllD}+, Time)>
<IELEMENT LT_ACTION (MSID+, (PushSMS] PushMMS))+>

<IATTLIST Event (Entering | Leaving { Existing)>

<IELEMENT Area ((ArealD?, (Polygon | LineString | Circle | Box))+)>

<IELEMENT Action (Event, (PushSMS | PushMMS))+>

<IELEMENT Time (Period | Instant)>

<IATTLIST Positioning {CELL | MS_ASSISTED_GPS | MS_BASED_GPS | AUTONOMOUS_GPS)>

(2 4) fIxl E2/H XML DTD

Type Definition)= Aelstdceh thrdel wAx dgHE
= (29 49 2ol LT SET, LT INIT, LT _EVENT,
LT _ACTION 47}A] =2 ¢l #rf

LT SETE 9% Ef|A &3 MMl A% A

Aol x, LT INITS A e} o] 5 &4l ehdae] A5 o
Al Aotk LT EVENTE ©dolA o|ldEZ ZE4E30S 4
2 9 E ALt wxAolx, LT _ACTIONS HE
o|HE} A& HAL 4% THWBMH AA ERA &§

o7 H&shE WA Rolth Event®] 4 Entering, Leaving.
Existing 37k Z A5 ™, Positioning9] 74-¢ &9 %ol
e FFS el ok LT_ACTIONS thafst Au s
7b 7bgskAT, ¥ dfteAds SMS dEem @A 49U
(19 5= LT_SET LT_INIT, LT_EVENT‘ﬂ AL A
AE YEpHT vk LT_SET 2] xlf 59 MSIDel 3
et d@riel tiste] EfA Aq(Egs)e Iy T
olg 3 g SMSE #&siete E_r,] /ﬂ a% AR o],
LT_NIT A AAA EdA 999 siEst= CELL ID=
233, 234} sj@dsttt MS-Based Mode GPS ©Z7]e| A o]
“““37} AEHAS A 9AAHE dAFste LT EVENT
WAIR & 01011112222 wH7]7F 20061 39 29 12:00¢] =
2] A 03"401] APt o|E A w AR o]
MS-Assisted LT Z@9l % $-olli= ArealD7} ek CELLID

2 LT_EVENT "7t #49ch LT_EVENT mAA&
?’\J WO o 3 B SMS VASOl “Hi 010111122221 o)}
T SMS #WAIA] AES a4 ok

<LT_SET> 1/ MS-STANDALONE LOCATION TRIGGER
<MSID>"01011112222"</MSID> <LT_INIT>
<MSID>"01022223333"</MSID> <TriggeriD> "001" </TriggerlD>
<MSID>"01033334444"</MSID> <Event>"Entering” </Event>
<MSID>"01044445555"</MSID> <Event> "Leaving" </Event>

<MSID>"01055556666"</MSID> <Arga>
<Event>"Entering” </Event> <ArealD>1</ArealD>
<Event> “Leaving” </Event> <Palygon>
<Area> <coord>
<Polygon> <pos> 100, 100, 100, 200 </pos>
<coord>
<pos> 100, 100, 100, 200 </pos> <icoord>
<IPolygon>
</coord> </Arga>
</Polygon> <CellD> 233, 244</CellID>
</Area> <Time>
<Action> <Period>20060301. 20060306</Period>
<PushSMS> </Time>
<Event> "Entering” </Event>
<8MS> "Hi everyonell” </SMS> TN
</PushSMS>
<PushSMS> <LT_EVENT>

<Event> "Leaving" </Event> <TriggeriD> "001" </TriggeriD>

<SMS> "Bye!!” </SMS> <MSID> "01011112222" </MSID>

</PushSMS> <Positioning > “MS_BASED_GPS </Positioning >
</Action> <Event> "Entering” </Event>
<Time> <ArealD > 1 </ArealD >

<Period>20060301, 20060306</Period> <Time>
<{Time> <Instant>200603021200</Instant>

r
<ILT_SET> </Time>
</LT_EVENT>
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Location Assistant (f;) Lacation Server (fs)

Location Server in MPC, PDE
LBS Piatform in Core Network

Location Assistant
in Mobile Device

Transmission (fy) Lacation Gateway (1)

Cost fs: Cel/GPS Location Acquisition Cost Cost fs: Location Trigger Event Detecting Cost in Server
Cost t;: Trigger Information Transmission Cost Cost f: Location Trigger Event Detecting Cost in Terminal

Cost f,: Location Accuracy Factor
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