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Abstract

The fourth generation (4G) of mobile communication system concern the seamless acess for any
etworks. ESp;’:iaily, when the connection is transferred to the other network, the mobile station
any difference during the moving interval. In particular, one feature in 4G is to allow the
_v;.t":es perform a handeff across the different networks so called vertical handoff (VHO). For
e mobile device receives a higher signal strength from WLAN (Wireless Local Area Network)
iar network. Then the mobile device will make a vertical handoff from cellular netowrk to
rom literature, almost researchers proposed the improvement of vertical handoif by decreasing
lay ‘and data loss. The rest proposed the call controller to eliminate the unneccessary vertical
“The weak point of call controller is to increase the call blocking and degrade QoS (Quality of
Therefore, this research project proposes the new concept to decrease the unneccessary vertical
by using the information of moving dircetion in making the decision of vertical handoff. The
‘show that the proposed concept can significantly eliminate the unneccessary vertical handoff and

mprove the overall system performance.
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Estimation of Moving Direction Using Received
Signal Strength for VHO Decision

lssaraphap Jantarayst, Peerapong Uthasakul and Monthippa Uthansakul
School of Telecommunication Engineering, Surenaree Usiversity of Technology, Nakhon Ratchasima, Thailand 20000
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Abstrocl— Nexst  peneration wireless netwarle  emviroomest
emmsists of beleropaneons wireless techoologies, 1het mumeroos
importance fpcus on mobility snd Yertivad HundOver (YHO}
anapement W oflor multiphe inter{roes mobile stations (MSs) 1
o seapdessly between these aress echnalogies. Each YHO
process caums many problem lssves such ns Qualily of Service
(QcS), delay mul datn boss However, the vepscessery ¥HO can
be redoced if the moving direction of user is kpown In advance
In this paper, we propose & nev metbod to istimate the moving
direclicn by vsing the informsation of received sigosl stremsth
The resulis show that the vanecessary VHO can be reduoced vp o
60% whes the proposed method is xppBed

1. INTROPUCTION

in the founh gereration wikekss networks, mobike 9atioss
(MSs) will operate in heerogensous eavironmenl ine emting
diffeerd wireless access lechmologies such as WLAN
(Wireless  L1ocal  Newwosk) WIMAX  (Worldwide
Inzroperability for Micsowave Access} and UMTS (Universal
Mobike Telscommunication Systemp Handower is  the
procedus: by which wser chooees and trensfers all connections
from ona Point of Atachment (PoA) o another. There ar two
types of handovers Horizontn) HandOvers (HHO) and Verticat
HandOvers (VHO) [1]. HHD is made tereoen differznt PoAs
within tha same tachnology. whilk VHO is made between PoAs
with different techmologies. In {11 ithe authors proposd
technigoe Based on [EEE 802.2) Mediz Indepondent Handover
(MIH) 5nd Mobile IPv6 to optimize YHO management I [21
tha pmpnsiﬁun of  fuzzy handover decision strategy (FHDS)
WEE support handover irggering and retwerk
salection Tha wud. 10 [3) presanted an spproach for mobility
snanzgement that allows the operator to influence the behavior
of M5 hondover docisions, However, the upnecessary VHO
still remains in the system. This mnrcessary VHO §s ocoured
when user maves from ope network 1o the other and then raove
back 10 the previcus npetwaork within a shont time, In thiscase, it
is mot mEcessary 1o parform VHO becawse wer can hold e
previous petwork when movieg across the other.

from litecateres, the study on YHO has been paid
atiention 1o develop the mechanism of VHO process in ordas 10
Iower time delay and data loss which affect to reduoe miss dute
hetweon sepding and receiving dats bt 588 cannot rmove the
unmecessary YHO, In facy the mmecesswy VHO cen be
avoided only if the metwork knows the moving direction of user
snd predict whether # is worth tp perfosm VHO. ia this lizht,
this paper proposes the mothod 1o estimale the moving

direction by using the information of Received Signal Strength
{R5S) in order to make the eppropriste decisior op WHO
cperation,
1L ESTBLon OF Moy DG DIRECTION
Fig | shows the coozept of estimating & moving direction
for VHO. When MS wsr moves 0 edge of WLAN coverage,
the aser start measering RSS from both natwozks: ozlivisr and
WLAN Then, the measized cngoing RSS while user direction
points mto WLAN coverage is recorded step by sep. The
angls betwean wer and acoess poind can be given by

P gos=Hixt & 05 - ¢ B

From the simple propagation model (4 the RSS () s
exprssad as

(1)

R = £, — Helog{d) @
The difference of RES hetween each semmpling point cae be
wTiten by
S ——
Yoa s drant we Sl ons
&) - % 8) = ~=lo {-—————m—)

Figure LThe comop of coading amoviep drocsiee fer VD,



Then

P 6d) ~F () = - ? lagfl < n* (:]: -2n fg)ms e}
(23]

The parameters K, and K are congiant with K220 being a
typical value for the urban mobile environmen. & is caleudated
from cosine rule. P, (R) is measured from user as R distance.
R is a radius of WLAN coverage. ., (d) is measured from
user ol o distance. d= vR* +x* = 2vR cos®, and n is the
number of sumpling rate.

.

The conligermion of experimental seenarios is shown m
Fig. 2. The measured RSS is recorded by wireless monitor
program. The step of 5, 10, 15, and 20 sampling rate is
underiaken and cach MS user moves in one straight direction
at 0, 10, 20, 38, 40, 50, 60, 70, 88 and Y0 degree. The radivs of
WLAN coverage is set ol the threshold RSS of -50 and -70
dBin (this threshold is the VHO decision level 1o switch
between cellular or WEAN)

Fig. 3 shows the estintion error on sach estimated interval
of moving direction at (hreshold <50 and <70 dBm Ut shows
that the 20 sampbng rate m 70 JBm provides the bost
performance. However, it costs the delay for processing and
tie risk of packet loss due 10 kow RSS, The resudis in Table 1
also confirm that the proposed muethod can reduce the
unnecessary VHO up 1o 604z,

EXPEREMTNAL RESULTS

CONCLUSIONS
In this paper. the rew approach lo esdimale the ioving
dircction using RSS for VHO has been prosentsd. The
measurcd results indicate the  effectiveness of estimating
direction. Also the unnecessary VHO ean b reduced using the
information of moving dircction,
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