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Abstract Handoff is a critical issue for seamless roaming in IEEE 802.11-based wireless networks.
In order to provide real-time services, handoff mechanism must be provided. However, the IEEE 802.11
standard handoff is not appropriate to provide the services, because it is based on the full-scanning
approach which spends too much time searching Access Point (AP). In this paper, we propose a new
scheme, which can reduce the scanning latency. A station performs full-scanning operation for finding
APs when it enters wireless networks for the first time. The station sends the scanned channel
information to AP. AP maintains the neighbor channel table based on the information received from
stations. A station performs the partial-scanning by using the table. Therefore, the proposed scheme
can reduce the scanning latency.
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9 Sensable = Sensahle v ch;

10 L=L+1;

1 )

12 |

13 if(L == 1) {

14 handoff_channel = max signal {Sensable}:
15 end of this algorithm;

16 | else |

17 Tmp_list= {}

18 Tmp_list="Tmp_list + neighbour{CHs) for all s = Channels;
19 Tmp_list = Tmp_list — Scanned_Channels;
20 Channels = Tmp_list;

21 }

22 |}

Fig. 5 Channel Scan Algorithm with Information
in the Received Channel Table
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1 | Channels = randomly choose one channel among CHi (i=1. 2, ..., n);

2 |Scanned_Channels = {};

3 |while(1) {  # 1st loop

4 Sensable = | }:

5 L=0;

6 while(ch & Channels) { // 2nd loop

7 Scanned Channels = Scanned Channels ' ch:

8 ifich is sensed) {

g Sensable = Sensable v ch:

10 L=L+1;

11 )

12 }

13 Tmp_list={};

14 Tmp_list = Tmp_list + neighbour{CHs) for all s = Channels;
15 Tmp_list = Tmp_list — Scanned_Channels;
16 Channels = Tmp_list;

17 if[L>=1) end of Ist loop and goto line 19;
18 [}

19 |while(ch = Channels) |

20 if{ch is sensed) Sensable = Sensable v ch;

21 |}
2 |handoff channel = max signal {Sensable}:
3 |end of this algorithm;

Fig. 6 Channel Scan Algorithm without Information
in the Received Channel Table
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Table 1 Simulation Parameters

Parameters Value
Simulation time 1000 s
Transmission range 100 m
Distance between neighbor APs 150 m
MaxChannel Time 11 ms
MinChannel Time 5 ms
Channel switch delay 5 ms

T8 As A
Scanning Channels)®} 2d 271 %] 9 (Scanning
Latency), <FAl¥ H A ]
Received Messages)o|th. =7 Ad <

] 7t 4

| MEeEd AYEe AT o 3

a4 27 *(Number of

I3 (Number of

O

A FAF A ol

2
Asl Ad =WE Al

:

==

4 K ode
=) m
> e
N £
N
4 X
[

N R

Qé__gm
>
N

,_<
@)
wn
= o oZ ¥
2L oo o

e o of
b oo Y o o i

)
b
o
N
™
@ 8 opy e
= 0
o o,
Or‘_l, r
2
2 M1 o
>

)

X,

[
g

> =
B
)
of

2 N o
N
ofd L >
Bt A fo °
o

ety
n)
—{>
>,
)
o
!

_32_



Journal of the Korea Industrial Information Systems Research Vol. 20 No.5, Oct. 2015 :25-35

20

L —-— PSAM
§,16 —o—Ics
g 12 F
§0.8 -
k<]
§0.4 L
z —

00 1 1 1 1 1 1 1 1

1 2 8 9 10

4 5 6 7
Inter-Arrival Time (s)

Fig. 8 Number of received advertisement messages

AA FE Aol

A ——4777,&,,77774
0.8 - A A
—

L
5 06 -
=
=
w

02|

—~— PSAM

° : I y L L I I I

1 2 10

4 5 6 7
Inter-Arrival Time (s)

Fig. 9 Full scan ratio for PSAM scheme

Fig. 9 #¢ =% +4

2
el A A 270 Hlget. S JE =S
TP GdEE FAA A Ad 2WS FAF
el v goltt. =3 314 AJRbo] Frhghel uwh
g AA Ad 27 HEol TS Ry

A" 4 Ad HelE

Z__ L

Agleol Aoty ICS ®H o] PSAM HH R} 3

A AL Fo A ARS FdeE A4S & 5

Atk ICS WS Fa 3| 3]
A ESAY e A2

T AR Do e AW

o

% Ad EHlol&& o]&ste] <

,foffﬁf”**Aiiiiii&77A77777d
a51 o
g -
[+
54 /
g
c
§ 3
E 2 i
E 1L —-— PSAM
—o—ICS
o 1 1 1 1 1 1 1 1

4 5 6 7
Inter-Arrival Time (s)

Fig. 10 Number of scanning channels

W FAstoE g A4 fA 9 1y
v Fig. 9914 ®<l ZAAT PSAM WHE& 4
H F3n WA 7 o HA Ad A4S
T gEo] mopAERE A BE o Ad
20 Yt
70
—~60 A A ”””&77<&/x/{
z P
> -
g
Fof
2
£
<§4o-
—2— PSAM
—o—ICS
30 1 1 1 1 1 1 1 1
1 2 4 5 6 7 9 10
Inter-Arrival Time (s)
Fig. 11 Scanning latency
Fig. 11& B¢ %3 717 Azke] w2 @
A 270 A AHE YERATE Fig. 109 =7
Ad F Adet upRsbA R AjkE ICS Wi ol
44 PSAM WET v Ay e et
ICS WS 50ms ©]8t= FA A v PSAM W
W wF 04 Aol 19 4$E Agstn
50ms °o]/e] #hs zZteth ol FA #elA A
A AEl g Agsed glel IS WHe ¥



Incremental Channel Scan Scheme based on Neighbor Channel Information in IEEE 802.11 Wireless LANs

Ho
__‘|7L_“
iz}
fo
rot
)
I
to
[k
o 2 >
e’ N
fo oy
kb =
i —=
o [y

o ¥
ol
o,
_\.L
L
a
X
w
rz
%
g
N o
oK
h=)
e
i
o X
T
4
)
= >
ol
ol

==
3
B

rEl WM o] -

20l ohd 2% A
R IEE
=

5 2=
= T

ru&
H ool o & oAy N )y rE o

>
)

> o
ol
[
>0
Y
v
(e}

o < JN

s e

oo é

s0

References

[1] J.-Y. Kim, H.-H. Ahn, and B.-K. Lee, “A
Design of the efficient data aggregation
using Hotspot Zone on Ad-hoc Networks,”
Journal of the Korea Industrial Information
System Society, Vol. 17, No. 7, pp. 17-24,
2012.

[2] H-W. Choi, “CUCE:

using node connectivity and node energy,”

clustering protocol

Journal of the Korea Industrial Information
System Society, Vol. 17, No. 4, pp. 41-50,
2012.
[3] X. Di
analysis

and B.-H. Moon,
of wireless

“Performance

sensor nodes over

indoor and outdoor environments,” Journal
of the Korea Industrial Information System
Society, Vol. 17, No. 2, pp. 1-9, 2012.

[4] IEEE Standard for Information Technology-
Telecommunications and Information Exchange
Between Systems-Local and Metropolitan
Area Networks-Specific Requirements—Part
11: Wireless LAN Medium Access Control
(MAC) and Physical Layer (PHY) Specification,
IEEE Std. 802.11, 2012.

[5] M. Yoon, K. Cho, J. Li, J. Yun, M. Yoo, Y.

Kim, Q. Shu, J. Yun, and K. Han,

“AdaptiveScan: the fast layer-2 handoff for
WLAN,” 2011 Eighth International Conference
on Information Technology: New Generations
(ITNG), pp. 106-111, Apr. 2011.

[6] Y. Chen, M. Chuang, and C. Chen,
“DeuceScan:  deuce-based fast handoff
scheme in IEEE 802.11 wireless networks.”
IEEE Transactions on Vehicular Technology,
Vol. 57, pp. 1126-1141, 2008.

[7]1 S. Park, J. Choi, T. Kwon and Y. Choi,
“Fast handoff in IEEE 802.11
wireless networks.” IEEE Communications
Serveys & Tutorials, Vol. 9, pp. 2-12, May
2007.

[8] R. W. Pazzi, Z. Zhang, and A. Boukerche,
“Design and evaluation of a novel MAC

for IEEE 802.11

Journal of Systems and

No. 8, pp. 1364-1372,

support

layer handoff protocol
wireless networks,”
Software, Vol. 83,
Aug. 2010.

[9] V. M. Chintala and Q.-A. Zeng, “Novel
MAC layer handoff schemes for IEEE
802.11 wireless LANs,” in Proc. of IEEE
WCNC 2007, pp. 4435-4440, March 2007.

[10] M. Almulla, Y. Wang, A. Boukerche, and
Z. Zhang, “Design of a fast location—based
handoff scheme for IEEE 802.11 vehicular
networks,” IEEE Transactions on
Vehicular Technology, Vol. 63, No. 8, pp.
3853-3866, October 2014.

[11] H.-Y. Qian, W.-X. Cai, and X.-L. Qin,
“Soft-handoff in WLAN realized by dual
link,” Journal of Networks, Vol. 6, No. 4,

pp. 678-685, April 2011.

_34_



Journal of the Korea Industrial Information Systems Research Vol. 20 No.5, Oct. 2015 :25-35

3 g & (Nam Chul Huh)

[e] bl
kAt
s FEstrled darsta Fs
P A AL

c@ael) &9 Axpaaets dastd s $ o

uka

_35_



