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Abstract

In this thesis, we propose a load-balanced gateway selection algorithm and a
QoS-aware routing protocol for multi-homed wireless mesh network, that is wireless
mesh networks with multiples access gateways to Internet. As wireless network
technology advances, wireless mesh networks have become the most promising
approach to building the metropolitan,and last mile access networks, and thus have
become one of the most attractive research topics. On the other hand, multimedia
services, such as Voice over IP and Video on Demand, have gradually become more
and more popular in Internet. ‘However, the best effort data transport method of
Internet cannot fulfill the bandwidth-and-fatency requirements of multimedia services.
In order to provide Quality of Services (QoS) for multimedia applications, IETF has
also proposed several QoS assurance standards for wireline Internet. Because wireless
access networks become more and more prevalent, several IETF working groups also
working on providing QoS for Internet with wireless LAN, ad-hoc or mesh networks.
In this thesis, we focus on multi-homed wireless mesh networks and propose a
load-balanced gateway selection algorithm and QoS-aware shortest routing mechanism
for the backhaul routers of the mesh networks.

Current QoS routing algorithms aim to select a path that can fulfill user’s QoS
requirement for a given pair of source and destination. In order to select an appropriate
path, the source node needs to know the bandwidth statues of all links. Therefore each
time when a link state changes, the nodes on the link have to broadcast the changes to
all other nodes over the network. For wireless mesh networks, the link state broadcast
may cause too much traffic flow. Furthermore, there exist multiple gateways in a
multi-homed mesh network, and the gateway selection algorithm may have effects on
route selection. However, current QoS routing algorithms do not take this conditions
into consideration.

To decrease link state information exchange traffic, we present a gateway



selection algorithm to select a serving gateway for each mobile node first. We then
propose a hop-by-hop path selection algorithm that selects a shortest feasible path, i.e.,
a path where each link on the selected path fulfills the mobile node’s QoS requirement,
to the selected serving gateway. Gateway selection algorithm can achieve network load
balancing by guiding mobile nodes’ traffics to different gateways. Furthermore, it also
helps hop-by-hop routing eliminate the necessity of link state broadcast since each
backhaul router needs to know the link bandwidth of the neighbor backhaul routers
only. Simulation results show that our algorithm can indeed achieve load balance and
serve more users under various traffic loads.
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w(Video Conference) s A fRleratt ] 155 o 1 iiﬁ%]ﬁilﬂlf“%“ AOFBEIPCT | W (Rt
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® [N E (Gateway - AEHE GV — 32V connection Z[ Wireless Mesh
Network » PI— ZHRLAEAFHFAIERY router

® Backhaul router (BR) : ##if mobile node AR R EAUIRA Y router - T;'TIE
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2.2 QoS Reservation %‘?ﬁjﬂ (RSVP)

Resource reservation protocol (RSVP)fl— i resource reservation setup
protocol ¢ Hi~ fi host %Elﬁ]*— TR T fi%ﬁ,u_"@ e PRI - 7@*“‘% 0™ RSVP -
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quﬁa‘[' 2.2 ° RSVP#£ £) 1 hl— {Erouting protocol » | ﬂ%ﬁﬁ‘}ﬁﬁﬂlrouting protocol
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(1) packet classifier : ¥EE l'[ﬁ'ﬁﬁlJEUQoS class

(2) admission control : [J“rnodefq_ ﬁngF[JE¥{ﬁfF€1ﬁiﬁTj\F[JQOS
(3) packet scheduler : Félﬁ\'ﬁﬂﬁ [Eﬁﬁﬁﬁ?ji_}ﬂﬁ’ﬁé‘ﬁ,ﬁm QoS e

(4) E 4 link-layer-dependent E\‘;ﬁjﬂ : ’ﬁéfﬁ@?ﬂ@ﬁﬁﬁ‘ﬁ?j%@ﬂﬁ%ﬁ%ﬁ@ QoS °
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Application _ RSVP
RSVP = » RSVP
Process ) Process
|, Policy i G || Policy
T Control process Control
Admission Admission
vy v Control v Y Control
Classifier Packet Classifier Packet
- Scheduler
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\ / K / ata

[f' 2.2 RSVP it Hosts7#iRouters Elf’iiﬁ_fl"ﬁfﬁxgi (el

RSVP [V message type F[f{E » SR Resv 1 Path o RSVP 3 (AR Y™ st
T?JIE“;_JFF & % — [ RSVP Path message — "& 5 ¥ 'JIﬁlT}ELIHj » Path message ﬁfﬁﬁiﬁ
ALHFY nodes el [[E*F—TJJE’:‘LF* HIASYY” path state” ePathstate T;'?EIJFA', previous
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Router Router Router
PATH PATH , PATH PATH
R L T T Prpovcecancancncannanenan = >
7 : H b
« RESV | RESV. .. g RESY <« RESV

%‘2.3 RSVP message flow q%ﬂ

2.3 B EEEEIT

2.3.1 B IRV T nosoaches

PP 7 F'""i fit"Q0S fi: ST L%JEEET f BYEJOR i[RI 8] -
® Resource Conserving Approach (RC) [9]

Routing protocol ﬂﬁ ?ﬂi_ri IE?Q%I’#E%EJJ‘ B3NP hop B N E]

AT RV E Y o M RC T DEET S e R
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-------------
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