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Abstract

It is widely accepted that the coverage with high user densities in mobile multimedia environments can only be
achieved with small cell such as micro- and pico—cell. The smaller cell size causes frequent handovers between cells and
a decrease in the permissible handover processing delay. This may result in the handover failure, in addition to the loss of
some packets during the handover. In these cases, re-transmission is needed in order to compensate errors, which triggers
a rapid degradation of throughput. In this paper, we propose a new handover scheme in the next generation mobile
communication systems, in which the handover setup process is done in advance before a handover request by predicting
the handover cell based on mobile terminal’s current position and moving direction. Simulation is focused on the handover
failure rate and packet loss rate. The simulation results show that our proposed method provides a better performance
than the conventional method.
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. double y;

// polar coordinates

!
struct polar

\double distance;
double angle;

{;)oiar;distance=sqrt(xypos.x*xypos,x+xypos,y*xypos.y);
* The distance from the BS to the MT gets from vertical
and horizontal ingredient using Pythagoras theorem */

polar.angle = atan2(xypos.y, xypos.x) * 180

/* Atan2() computes the angle between a BS and a MT ¥/

/* Convert the radian unit into the angle unit */

1

g 3 =zE ost MuE flx|
Fig. 3. Relative location of the block by the polar
coordinates.
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class BlockObject

private:
int BlocklId;
int BlockLocationInfo[4];
int HandoverCellld[i];
int NextBlockId[j];

int Verification;
public:

a3 4 =58 e A g2

Fig. 4. Obiject information for a block.

class MobileObject

érivate:
int Mtld
int Blockld;
int HandoverCellld[i];
int NextBlockId[j];
int MovementPath {n];
int Verification;

public:

3
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Fig. 5. Obiect information for a MT.
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MT scans the GPS receiver for its new coordinate
information at fixed interval

MT measures the downlink channel quality from
the active cell and the surrounding cells

'

GPS engine computes the pseudo range between
satellites and the GPS receiver based on their
time delay

v

CPU calculates the MT’s position information by
triangulation using the pseudo range

A 4

MT’s position within a cell is computed based on
the produced information

Handover cell selection
stop

v v

Handover system performs the first
effectiveness inspection

Perform the
exception handling

Is the position value included to
BlockLocationInfo of a block

Handover system determines handover cells from
NextCellld information of the block object 7

v

Handover system registers the first candidate cell set
and handover cell set in the cell management table

3% 6.
Fig. 6.

e 4 M3 g
Flowchart of a handover cell selection algorithm.
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Decide 7 handover cells from a
handover cell selection algorithm

¢

i=0,n

\ Perform the network level )
handover

l Perform the radio level handover ‘

La— 111111 e

’ Report the handover completion ‘

l—|

‘ Modify routing information \

End
a8 7. #E2H pre-processing E X}
Fig. 7. The flowchart of a handover pre-processing

procedure.
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MT measures the downlink channel
quality of his active cell and
surrounding cells

e measured value satisfies

a forward handover threshold 2

Fﬂandover system performs the second effectiveness inspection

Is the result effective ?

MT Performs a backward MT reports handover completion
handover to the target BS
End
a8 8 MEb A g

Fig. 8. The flowchart of handover decision method.
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Table 2. System Parameter.

Parameter Value Description
Rs 5MHz Frequency Bandwidth
Mg 100m The radius of microcell
MAg 10km The radius of macrocell
3km/  [20M (Bandwidth per channel (Cy))
MT speed | 60 km/h M
250 km/h 384K
K1 0 dBm Transmission power
K2 30 Path loss
Cln 10dB Minimum C/I required

E 3 HYelojCfo] Myl
Table 3. Multimedia services.

Transmission | Packet loss rate

delay (%)
High Quality Voice 32K 150ms 0.5

Application Packet rate

VOD, Digital TV 10-20M 150ms 1
Image Conference | 64-384K 150ms 1
WWW <2M 20s 0
Electronic Commerce | 64-384K 4 0
FTP <20M 10s 0
A0 RAFA UG EFRea 1% of
T 9WN(BR)E, & AFer BT 1% ol &
u} o 5
= = -1

H 01% }% A, #/$-3d agla Ud
3

W7y = 011/‘1 /5 El@% TR F A AR

¥ (uniform distribution)2 243} olF £=& A
A0  km/hr), R3BG~5 km/hr), A7HE30~100
km/hr), H2(10~70 km/hn) 2 B73t1 23 T¢ 5
U3 S2& FATHL 7HRSAT A Al=e A
WellA n=2A SAs, QA TS Fold EX
(poisson distribution), =¥ B Hi 75%9 E

3 A A 1]7]9} #Aso tFe AlgdelA
b1} 13 ch path-lossd 9% BT A3 74
= A7 71*’4«] 35 ujd] Bl#st 2 shadowing < =6dB
9] H Y= log-normal EX & w&c} TE
Ji /Hl7l7} -16dB °oj¥ 2F2 Hoais Fal
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0.02 | -

0.01 | -
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Fig. 9. The comparison of handover failure rate.
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