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Soranat Jenthnomma 2010: End-to-End QoS Guarantee on Heterogeneous Wireless
Network: Bluetooth and WLAN. Master of Engineering (Computer Engineering),
Major Field: Computer Engineering, Department of Computer Engineering. Thesis

Advisor: Associate Professor Anan Phonphoem, Ph.D. 72 pages.

Wireless network is a well-accepted technology which has been widely deployed.
Currently, two major wireless technologies are WLAN and Bluetooth. Implementing both
technologies in the same coverage area is an irregular condition. The coexisting of both
technologies creates many challenge issues such as inequality of bandwidth: Bluetooth
bandwidth is much lower than WLAN and the different of MAC layers, made it cannot send the

data directly.

In this thesis, The end-to-end QoS guarantee on heterogeneous wireless network:
Bluetooth and WLAN has been proposed. In this method the bridge is the control center of
network. It controls the media access of all stations, both WLAN stations and Bluetooth’s
stations. Focusing on the REAL TIME traffic. In the Bluetooth side, I use the adaptive tuning of
park and active time method by the feedback of the REAL TIME station’s queue length value

which apply this park and active ratio method to the NON-REAL TIME station.

After the implementing this proposed heterogeneous wireless network on the real
testbed, by sending the REAL TIME and NON-REAL TIME traffics from the WLAN station to
the Bluetooth stations. The empirical result shows that, for the REAL TIME station, the
bandwidth has increase better than the standard protocol and the average of inter-packet time

and the percentage of packet drop have decrease.
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Access Category - Background

Access Category - Video

Access Category - Voice

Asynchronous Connection-Less
Adaptive Frequency Hopping

Access Point

Access Request Address

Bluetooth Carrier Sense

Bluetooth Device Address

Bluetooth Network Encapsulation Protocol
Bluetooth Wireless Gateway

Bluetooth Web Internet Gateway
Constant Bit Rate

Channel state Independent Fair Queuing
Cyclic Redundancy Check

Carrier Sense Multiple Access with Collision Avoidance
Distributed Coordination Function

Data Height rate

Data Medium rate

Enhanced Distributed Channel Access
Forward Error Correction

Frequency Hopping Spread Spectrum
First In First Out

File Transfer Protocol

HCF Controlled Channel Access
Hybrid Coordination Function

Host Controller Interface
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Payload User Symmetric Asymmetric Max
Type Header Payload FEC CRC Max Rate Rate (kbps)

(bytes) (bytes) (kbps) Forward  Reverse
DMI 1 0-17 2/3 yes 108.8 108.8 108.8
DHI 1 0-27 no yes 172.8 172.8 172.8
DM3 2 0-121 2/3 yes 258.1 387.2 54.4
DH3 2 0-183 no yes 390.4 586.6 86.4
DMS5 2 0-224 2/3 yes 286.7 477.8 36.3
DHS5 2 0-339 no yes 433.9 723.2 57.6
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2.5 MIMANUUDNFUUIDUDN

c?/‘ dlc" s

FULOUBDN (Bluetooth Network Encapsulation Protocol: BNEP) ‘ﬁTH‘LTTﬁ NS

A3

=) 1

% d! (% Y 091’ d‘ 1 d‘
UWALNINNFULIATDOUIY (Network Layer) GD'\‘]ffﬂlﬂiﬂ%ﬂﬂTﬁulﬂ‘ﬂ\‘]IWﬁI@]ﬂ@aulfJWiqu‘ﬂ 4 (Internet
Protocol version 4: IPv4) uaz Ins Iﬁﬂ@’d[lﬂﬁj: UN 6 (Internet Protocol version 6: IPv6) Hann13

) 3 Ad aaA A o 3 A [l ] Y
NMNIUUDNFUULDUDNABDILNUD T ULUNALNINIIINTULATDUY LLWﬂLﬂﬂﬁ]ggﬂWﬂﬂﬁJ (Encapsulate)

Y 1 4
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Y
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2 e YA A w (g ¢
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Y
aunsafaaeiu lagiurunToienionanie aoliugnszansnanaeniuril

=0 qu’ AQd AaA 1 v 3 ~ 3 [ ~
Tws Taaoa lodi 1a Tassuiinudiszodszning su lolinazsutoanualdanini 11

‘ Network Application ‘

\
‘ TCP/UDP ‘

| IP |

‘ L2CAP ‘

LMP

‘ Bluetooth Baseband ‘
\
‘ Bluetooth Radio ‘

M 11 Tns InnvaduanueIugys

131: Bluetooth Encapsulation Protocol (BNEP) Specification (2003)
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NUUYD (Encapsulate) AIYTIUNIVDIFULDUDONW AINTNN 12
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Ethernet Header Ethernet Payload
14 lu@ 0-1500 'lus
L2CAP Header BNEP Header Ethernet Payload
k4 ' 9) J i4
4 lud athaos 1 lud 0-1500 Tud

Y

q' ] 9 = =] v A d AaA
NINN 12 ﬂTiWﬂﬂNlLWﬂLﬂﬂ@Lﬂﬂﬁlu@]ﬂlﬂﬂ%uﬂmuﬂw
131: Bluetooth Encapsulation Protocol (BNEP) Specification (2003)
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ihlFdenvunaunseesFion (Hybrid Coordination Function: HCF) Taefigtuvumadhly
Jouvvdes 2 uuude 1) mahlFdenuunszeonsedadio (Enhanced Distributed Channel
Access: EDCA) 1la 2) ﬂﬁrﬁ’fl%’?}auummquﬁ (HCF Control Channel Access: HCCA) Tag
ﬁmmuw‘lfu”lﬁ'ﬂﬁ"ﬁmJ'n;m1%1ﬂﬂ1iﬁﬂ%’§auuuﬁc§mw (Distributed Coordination Function:
DCF) tiaziuuiaio (Point Coordination Function: PCF) 4090193911 IEEE 802.11 1A) a3l

Taaalunini 13

M3t l¥aenuuran e¥Fe (HCF)
IEEE 802.11¢

v qya ¢
msm“lwmmmmquﬂ
N (PCF)
IEEE 802.11

v q YA v q YA ¢
mahldaenuunszae | | matlddenvusingud
0% (EDCA) Y5510 (HCCA)

manl¥asuuunszare aden (DCF)
IEEE 802.11

M 13 msh1¥donuua1en luinasgiu IEEE 802.11 uag IEEE 802.11e
d‘ v A
N 37.93. 0UUA WAy (2550)
Y v aaA
3.1.1 manlsdonuunszate oA

9 9 A aaA = 1 1 =} 1 o w Jq 9
ﬂWilélﬂGl“Ifﬁ@LL‘U‘Uﬂﬂ‘ﬁfl@%$uﬂ']ﬁLLUQﬂQNﬁQWH@WN‘ﬂTﬂ'ﬂNﬁ'lﬂfg“U’EN?fl‘IN']u
. . t o 5 4 [ 1 1
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