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ABSIRACT

With the rapid evolution of wireless technology, WLAN gradually becomes a
common solution of setting up a |ocal areanetwork. In order to cover the whole building
with wireless signals, the network administrators often choose to deploy the access points
(APs) densely. On the other hand, under the IEEE 802.11 infrastructure mode, there may
be interference between the nearby access points if they use the same channel. Static
channel assignment is not good enough because of the limitation of channels and the
mobility of users. How to change the channels of access points dynamically to speed up the
throughput of the whole network is the main issue that we want to discuss.

In this thesis, we propose two centralized schemes to assign the channels of access
points dynamically according to the AP utilizations. We aso implement one of our
schemes and compare the performance of it with other methods by experiments. The
experiment result shows that our methods indeed increase the network throughput alot and
achieve better performance than others.

Keyword: |[EEE 802.11, infrastructure mode, WLAN, channel assignment, interference
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P = Max Throughput / number of clients
Load = sum of Active number(i)

P AP Throughput AP
client client actual bandwidth(i)
Client(i) AP
Active number(i) client
client(i) 1 1
AP Load client  Active number
Load
AP (

AP
Throughput  600KB/s)

(1) Active number  Throughput

STAT
600KB/s
200KB/s
STA2
200KB/s
3.7 AP1 Client 600KB/S AP2 Client
STA2 200KB/S STAS3

200KB/S

APL : 600k
P=600k/1=600k
L 0ad=600/600=1

AP2 : 200k+200k=400k
P=600k/2=300k

L oad= 200/300+200/300=4/3

11



AP2 Client

200KB/S
AP2

(2) Active number

3.8 AP1

STA2

AP1 : 600k
Client number: 1
P=600k/1=600k
L oad=600/600=1

AP1

300KB/S

3. Neighbor’s Load

NL(Neighbor’s Load)

AP (Throughput) Load
AP1 AP2
AP AP2
AP1 AP2
AP1 300KB/S
Load AP1

Client Number

STA1
600K B/s

Client

100KB/S STA3

100K B/s

600KB/S AP2
100KB/S

Client

AP2 : 100k+100k=200k
Client number: 2
P=600k/2=300k

Load= 100/300+100/300=2/3

AP Client Load
AP2 Client
AP AP1
AP2 AP1
AP2 400KB/S

APl Load AP2
AP(Neighbor) Load AP

NL

12



Load AP NL

AP
NL1: channel1  Neighbor Load
NL6: channel 6 Neighbor Load
NL11: channel 11  Neighbor Load
NLO= AP Neighbor Load
4. Neighbor’s Neighbor A B C AP A
B Beacon B C Beacon A C Beacon

C A NN(Neighbor’s Neighbor)

34

341
AP  Server

(1) Server AP
1.Get Load Cmd AP Server
2.Change_Channel_Cmd AP

(20 AP Server

1.AP_MAC_Addr AP MAC address AP
2Nb MAC Addr AP Neighbor Server
3.Load Active Number Load
4.Neighbor number AP Neighbor
5.Channel AP
342 AP
AP Server
Get Load Cmd Transfer Message Back
Change_Channel_Cmd Change Channel
(1) Transfer Message Back AP Load

AP Server

13



(2) Change Channel AP Server

WAIT |

A 4

Get Load Cmd Change_Channel_Cmd
Get Message from Serve

\ 4 A 4

Transfer Message Back Change Channel
39 AP
343 Server
WHILE()
{
sleep();
Get the Load of every AP
Function();
}
sleep() AP client
AP
AP AP
Get the Load of every AP AP Get_Load Cmd()
AP
Function() AP

AP Change_Channel_Cmd

14



Function()
{
A : APs which has not been picked
A<- all Aps
Calculate NL © (AP) of every AP
While (Al=empty)
{
J = MAX{NLO (AP) inA}
if NLO (J) is not the minimum among NL1(J), NL6(J), and NL11(J)
{
Change J to channel n ( NLn(J) is the minimum among three channel)
Calculate NL © (AP) of every AP

1. Process 1

7. Return

3. Process 2

Y

N

5. Process 3

\ 4

6. A=A-J <

3.10 Server

15



(1) Process 1 A AP

AP Server AP NLO
(2 A ?
(3) Process 2 A NLO AP J NLO
AP Load
AP
4 APJ NLO NL1 NL6 NL11
AP
(5) Process 3 APJ NL J
AP NLO
(6) J A
@) Function() Return
344 Server Neighbor’s Neighbor
NL Neighbor
Load Neighbor AP 31
AP Neighbor
AP AP R~2R( )
AP Client AP AP
3.3
Neighbor’s
Neighbor(NN) Load AP
Server
1. Server AP probability table
AP NN P 0O<=P<=1
0 NN AP

NN AP

16



2.Server Neighbor’s Load
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4.3

AP  Throughput

(1)
AP1
O A / \o A
AP AP B:600K B:600K C: 300K
B:600K C: 300K B:600K  C: 300K
D: 300K D: 300K
4.18
AP2  .600KB/S | AP3  Client 300KB/S
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—/cC
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Ay Mmoo ol e ol
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==3cC 300 | 300 | 300 [ 300 | 300 | 300 | 300 | 300 | 300 | 300

B D 300 | 300 | 300 [ 300 | 300 | 300 | 300 | 300 | 300 | 300

—e— SUM |1,322. 1331 | 1410 | 1331 | 1391 | 1306 | 1321 | 1319 | 1294 | 1335
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(2 AP  Throughput

AA AN
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>

4.23 AP Throughput

1,600.00

L0000 | e

1,200.00 |—— . —

1,000.00 —
800.00 —
600.00 —
400.00 U
200.00

0.00

1 2 3 4 5 6 7 8 9 10

I A 200.00| 192 [ 209 | 203 | 183 | 192 [ 186 | 190 | 230 | 220
I C 227 | 241 | 250 | 253 | 237 | 179 | 212 | 228 | 257 | 197
/B 600 | 600 [ 600 | 600 [ 600 | 600 [ 600 | 600 [ 600 | 600
E=D 293 | 297 | 291 | 290 | 280 | 233 | 299 | 287 | 278 | 280
—e—SUM (1,320.( 1330 | 1350 | 1346 | 1300 | 1204 | 1297 | 1305 | 1365 | 1297

Table 4.6 AP Throughput
client
A - 200.5 KB/S
B - 600 KB/S
C - 228.1 KB/S
D : 282.8 KB/S
: 1311.4KB/S
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4.24 AP  Throughput Client A
AP2 600KB/S AP3
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APL AP3 AP
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A A AN

B-600K B:600K C: 300K B:600K C: 300K B:600K C: 300K
D: 300K D: 300K
4.25
1, 00 G—090
800 .00 I C
600 .06 ESD
A
400 .00 =B
oo g o el i s
O - 0 1 2 3 4 5 6 7 8 9 10
I C 174.00| 177 181 146 177 172 171 148 159 164
B D 199 196 173 170 158 161 178 169 216 172
A 138 149 135 147 161 103 158 136 131 152
B 212 224 194 227 230 247 258 215 273 244
—e—SUM |723.00| 746 683 690 726 683 765 668 779 732
Table 4.7
AP2 600KB/S AP3
Client 300KB/S AP Client A

141 KB/S ClientB
166.9 KB/S Client D

719.5KB/S

232.4KB/S ClientC

179.2 KB/S



(KB/S) client Throughput
1249 660.45
1075 711.8 814.27
1330.58 719.5 13114
Table 5.1
AP AP
Client
Client
AP  Throughput
AP
Client
AP AP
Neighbor’s neighbor
Server
AP channel Client
Client AP
AP  Client Server
AP Client

AP
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