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ABSTRACT

This paper suggests the new network scanning algorithm that makes use of measurement pilot of IEEE
802.11k. The purpose of suggesting this algorithm is to improve the existing network scanning schemes. After
introducing new algorithm, this paper shows the difference of time property and energy property between former
scanning schemes and new scheme with simulation results. Passive scan has a merit of low-power consumption
but it takes too long time to fulfill whole scanning. On the contrary, an advantage of active scan is speed but it
consumes more battery power than passive scan. By using measurement pilot’s smaller interval than beacon
interval, the suggested algorithm can consume less power than active scan does, and also make shorter scanning

delay than passive scan does.

I.M 8 el 2] S ARgels mulel whielx] F8Ae R Y

& AMgehe AL F88A AR I gl SRt

Tl BN 874 Al Aul2E S5 u o] F s AR AFERs AP =] whie] G
2 &2 AR S, FAlolehs 5494 Mgl 7h wreiA R wele] o] X|4A17ke] Aol s AR

R AT 20139 % A AN eR AT AlE ol el 7]%2A7AH] 9 (No. NRF-2013R1A1A2010388).
¢ First Author : Korea University School of Electrical Engineering, schk00@korea.ac.kr, S43]<]

°  Corresponding Author : Korea University School of Electrical Engineering, hnkim@korea.ac.kr, F413]<1

Korea University School of Electrical Engineering, gustns2010@Xkorea.ac.kr

= E D KICS2014-02-048, Received February 7, 2014; Revised May 29, 2014; Accepted May 29, 2014

*

482

www.dbpia.co.kr



=¥ [ IEEE 802.11k-Measurement PilotS 283t A48 WEY = A dag|&

2 Zol#¥ Av]x E£%7} 7hisor g} IEEE
802 11 %W Eﬂ % °ﬂH %*dw%ﬂﬂﬂ Ad gAas

E
_\_4
5 Lo
£y
=2
o
o %
F
TR
>,
~
off
- o
d
o %
o
>,
1
_?1_"

7] “H‘v“’ﬂ /‘]7‘1"’] EH Al wdo] glrh v =
% eHEAL Probe Request® X181 APZ4-
B o]ol] dgt -4l Probe Responses AlgHC] o]
FAle S 02 A= o] wE Swr) A=
FHAoR Qg AFEaws AAA " 28w
4171719k APS 7} g 745, Wigh <ke] Probe
Request/Response A 37} S71= A ollA] Air Holl
J,],Tg]_y]‘ K- A o] = 1:]—;(41: o}\r/],B] 0]3} 71.0 ;\]_:d,
< 7WAs] $8l - =FellM+= IEEE 802.11k 714
o & 715l Measurement Piloto|2}he= Z#|-S-

Sl ol vlZMe) #2715 23 APEY
B AgEo] 7]7]9] HA-siE vE
< FE gske gl 2 =72 Measurement
P110t°] | 'S A shs whae] o, wziH
B 75 e s 283l 7|E vES=
A Al S 2pdstEl A28 v ES = g v
& ASk, Sl W] 2 A9k A
S AAlS gelgit) 24w £ = e
A adol] i 7REESAl w3lar 3AelA=
Measurement Pilot2 &-8-3h= V|ES = ~olde] 7
NS sk A, A7F mds AlEdelA
g}, 4ol A= 3aellA] Al mele] e v
she #HTA LSS At 94 AlEHelA
el &, #AE FARKE 24 Bl 4
2|5 A8-2] el tiste] =it 5732] ARelA
= FF a7 wEe AXEe 2 =S eIk

[
)
>,

EQlm E]—/lﬂ DJ z]jﬁ:

r

—_—

Il BRI

2008l WX IEEE 802.11k: 200740l W%
%l IEEE 802.11 %F9] ¥ %xM Fe] o] e
w-‘-’~7l7l XW«] T

<N
Eb«%*%%JVV}%VL4%%1ﬂﬁﬂlﬂﬁﬂﬂ

=
= [e]
sk Vlees U 5 sles ok =@

Channel Load Request/Reportt} Neighbor Request/

ReportE 53}9] Pre-Handoff AR5 H53h= WA
3l ol A EAlE] ES AR o7

& A oL
vk HHE e 9 3 AlElolA] Y gjdEa) o
22% 7P A A9 F $ s Feok

IEEE 802.11k ¥5toll 37} Measurement Pilot(®]
3} MP)> APEHE] $Al=E=u, vzl nls)] 7
715 Za A EA R % Measurement Pilot Interval
‘é% gl TS 3 Il FARET)E ol
PE BXAH O AlR3slo] A9 A8 3AA]T)
3 Eﬂ 2 UEH = AHET F gJ=E g
slolBe|e 2 AT 5 B vEY=A
st FAE sAs] S8 At =Holok F 24
—V]_ _.JI; E]—/KWO] \:1353._& ?SZLO A] A= é};‘g—_ EUMH_%
T3l wizls ] B o E %‘f*—ﬂ—% S =
Aol o] 7oA Algksle S wHA A%
4= vzl F71HEe Fol o)Al o TS
F33p7] Erhke Aol gk o] vlEY T AR
o]g3l= 2ld dellA= IEEE 802.11kellA
*P&’ﬁk— WAL FARBHA] AP 2ol elehe 71“Jg
B3] FH vE A AHHE 531, o)& viEke
2 2909 25E SRkl Y SAE AR
2Hlele] el A DA Fol= WS AlAIRE
o} = o}2 ol Fol| 4= IEEE 802.11ai 3o 2=
=5 FA vAUSE AAE] VES A e As
o] H3lE Folx A 29l e A k= ul%-
S AR, o] ofellm A1l A EelA A
ZokS ARSI FpH X 71e gatol® v
Ef= /S 28H 07 JlesH sk vkl 7]
HEe] A= gk

>

[m

Il. Measurement Pilot 7|8} EfAMO| 7=
W (Preliminary Concept)

Sk A3 U, 55 S 48]
7} Probe Request® 41817 wfstell oA LmaF
o] Z7hlehe ko] 9lek M| S5 ShalelA
hes] vzl 2] ARbEeE 7l ole A
HA <l wlellA] Ao alAut o1 2pgo] v 2 A
Al whde] gtk B =elld Algkslazl sk
Measurement Pilot 7]8F ®2 n]73}  Probe
Response?] F-5#13Hel MPE &85} &40l Ae]
£ AIZFS- Eo]3L Probe Request% Ael- oz =21
sto] AHAQ] ®ellA] S A= AFle] rh

IEEE 802.11k ¥<4]oll*= Measurement Pilot®] ®]
7ol ¥3A 3~25% A% F2 AE F71E 2t

483

www.dbpia.co.kr



The Journal of Korea Information and Communications Society *14-06 Vol.39C No.06

Start Passive Scan

MP Received?

| Start Active Scan ‘

Move to next Channe

T2 1. MP 78k 242 g A ellAe] 3 eAx
Fig. 1. Flow diagram of MP based scan in one channel
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MPReadDelay-Checking time
TMPR 1
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TMPChannel MPChannel Time 10ms
ProbReqTransmitE-Power
EProbReqTx consumption of transmitting 3000mA"!
the probe request
Li E-P i f
EListen . 1sten. ower consumption o 900mA"
idle time
NofProbResp The number of received probe Changable
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EReceive Recelve.E.—Power consumption 110mA"!
of receiving the packet
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Algorithm 1 Measurement Pilot based scanning algorithm
1: procedure MP ScaN()
2: number of activated channel =0
3; number of scanned channel = 0
4 while number of scanned channel < 13 do
5 while Scanning time < M PChannelT'ime do
6:
T

PassiveScan(Current Channel)
if Receive M P then

8 ChCheck(MP)

9; if Proper M P then

10; Remember the channel activated

11 number of activated channel + +

12: if number of activated channel > 8 then
13; ActiveScan(Remaining Channels)
14; ActiveScan(Activated Channels)
15 RETURN

16: end if

17; end if

18; end if

19: end while

20: number of scanned channel + +

21 do ChannelShift()

22 end while

23, do ActiveScan(Activated Channels)

24: end procedure
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Table 2. Channel utilization information of APs over
the world

S;::E:rl Total Percentage
1 29,497,631 24.95942879
2 3,828,040 3.239097125
3 3,319,826 2.809071706
4 2,818,100 2.384536109
5 2,302,180 1.947990256
6 33,774,244 28.57808608
7 2,998,301 2.537013236
8 2,242,145 1.897191624
9 3,927,032 3.322859234
10 3,539,760 2.995168922
11 27,802,826 23.52536906
12 534,651 0.452395094
13 1,597,580 1.351792767

E 3. A& F A9 A Apg A
Table 3. Average AP scan result of two regions in
Seoul

Region Scan Result(APs/Scan)
Whole Gang-Nam 20
Business District (Gang-Nam) 30
Down Town (Gang-Nam) 15
High Layer Apartment (Byul-Yang) 20
Low Layer Apartment (Byul-Yang) 10
Common Residence (Byul-Yang) 3
Down Town (Byul-Yang) 8
3 30l A% APpoll H83k= Al Bl 573
RS 2 IS AdE e el disd ok Ao
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2 e ARSEla, e o AdS 8381 Active
Scan®®l tjn] Arh} w2 AR ofUx]E A3

=4 #els) Bt} o]F A= & 40 A= gl
th o ARE A ee, Fuellx] Alste] 71k wok
& 5 ole P Al A RE oflUA] AmlellA
o]5g A F3a 11 #19] AHeofx= A= 102

=

4. A4 g euR] Aanle] AlEdelAd A
Table 4. Simulation Result of the number of channels
and energy consumption

Scan | Number Energy
Result of Standard | Consumpti
(APs/ | Average | Deviation on

Scan) | Channel Percentage

Region

Whole Gang-Nam | 20 6.611 1.3469 | 83.4002

Business District

30 | 7.8406 1.394 89.62
(Gang-Nam)

Down Town

(Gang-Nam) 15 | 5.8553 | 1.2596 | 75.3074

High Layer
Apartment 20 | 6.611 | 1.3469 | 83.4002
(Byul-Yang)

Low Layer
Apartment 10 | 4.8835 | 1.1074 | 67.2668
(Byul-Yang)

Common
Residence 3 2.4387 | 0.5924 | 4509121
(Byul-Yang)

Down Town 3 43886 | 1.0211 67.2668

(Byul-Yang)
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