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ABSTRACT

Differentiated Services have been proposed as scalable solution that can satisfy real
time traffic. In a diffserv domain an Edge Router performs Multi Field classification
and maintain per flow profile. If a mobile node connects to a Diffserv domain, it is
subjected to the same policing and shaping as done for the static nodes.

When a mobile node moves and changes its connectivity from one RER to another,
the new RER does not have the context unless it is transferred from the old RER. A
study is conducled considering a diffserv domain where RERs run three different
marking schemes (TSW, srTCM, trTCM) to meler the flows and mark the packels.
This thesis presents the results of this study, which show that by transferring context
during handoff leads to improvement in marking the flow especially for TSW where
the marking of packets reach stability quickly and result in less delay and jitter. If the
context is not transferred, then the marking at the new RER takes a while to reach
stability. The instability period 1s proportional to the window size setting. The resulls
also show that the instability caused by the hand ofT negatively effect the flows of the
same class at the new RER.
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CHAPTER 1
INTRODUCTION

1.1 Introduction

The current Internet architecture provides what 15 called a "best effort” service. It
implies that the network can make no puarantees about when data will armive at the
destination, or how much 1t can deliver.

Best effort is acceptable for traditional Intemnel applications like web, email, file
transfer, and the like but it’s inadequate for new classes of applications such as audio
and video streaming. These new applications demand high data throughput capacity
{bandwidth) and have low-latency requirements,

Differentiated services {diffserv) architecture [Blake et al. 1998] hias been proposed as
a scalable solution that can satisfy the new applications requirement.

On the other hand recent research has begun to focus on the provision of the inlernet
service in wireless network, as this widely seen to be the next growth for the internet
[Chan, E 2001]. Based on that rescarchers have identified the intepration of wireless
systems and DiffServ as promising research direchon

The thesis s a study that investigates the mobility effect on colouring and marking in
diffserv. so that Qualily of Service (QoS) of the fow preserved during and after that

handolf.

1.2 Literature Review
A number of research ard paper that analyse and investipate open issues in Diffsery,
[Mahadevany et al 1999} identified meodifications that nced to be made 10 make

Diffserv suitable for wireless networks, They sugpesied a lightweight signalling



protocol be added to the Diffserv “DiffServ architecture does not require end-to-end
signalling and follows an implicit admissien control mechanism. [n wireless networks
a simple signalling scheme would be required and advamageous because: (1) static
provisioning is not enough because user mobility necessitates dynamic allocation of
resources, (ii) the sender must know the limitations of the wireless link for berter
performance, and (iii) information on local conditions like power status of the mobile
etc. need 1o be sent occasionally between the Base Station {BS) and the mobile. A
signalling protocol that can be used is a modified ICMP (Intemnetl Control Message
Protocol). The modilied ICMP protocol 1s scalable and generates reduced control
tralfic when com-pared lo RSVP™

One of the interesting area in wireless network is the effect of hand off situation on
QoS [Fikoura el al. 1999] analyse the performance of mobile node with respect to the
three available Mobile Internet Protocol {MIP) mevement detection methods, namely
lazy Cell Switching L.CS, Prefix Matching (PM) and Eager Cell Switching (ECS). In
LCS MN use agent advertisements lifetime as indication of movement. [N PM
camper subnet prefixes of mobility agent in order 10 determing new agents In ECS 1
assumned that MNs tend to change their detection of movement very slowly. That 1s, if
they are moving forward in one direction, it unlikely that they wall stop and tum back.
Hence, it is appropriate for nodes to hand off immediately upon encountening a new
agent [Fikoura, et al 1999] experimentally analysed the performance of
communications involving the Transport Control Protocol {TCP) over MIPv4 dunng
handoffs. The efficiency of MIP handoff is measured in terms of service disruption
duration. The results indicate that no movement detection meihod can offer a MIP
handolT without suffering some period of service disruption “Web or file transfer

application (over TCP) will suffer much disruption dunng handofT, potentially more



than 10 seconds. Also an [nternet Telephony application running over UDP would
suffer a disruption peniod between 3 (ECS) and 6 (LCS) second with every hand ofT ™

|Zubairi et al 2001] investigated the effect of shaping and marking on QoS of a VBR
stream when 1t passes through a diffserv domain. Simulations are conducted using
NS-2 simulatien platform applying VBR streams that are shaped using Token Bucket
and dual-Token Bucket shapers followed by srTCM, trTCM and TSWTCM markers
“The results show that the lowest delay jitter and maximum number of green packets
are obtained when the VBR stream is shaped with dual token bucket shaper and
marked using TSW scheme. Such a setup would be usefisl in handling stored MPEG
compressed video in a diffserv domain because an increase in delay jitter would

adversely affect this stream.”

1.3 Thesis Statement

In a wirgless access nelwork an edge router connected to one or more base stations,
called RER {Radio Edge Routenr), provides conmectivity to a mobile node. The RER
builds comsext for the Mows communicaled between the mobile and the CN
(Correspondent Node). CN s a wired node that communicates with the mobile node.
Conrext 15 defined as the information on the current state of a routing-related service
required 1o re-establish the routing-related service on a new subnet without having to
perform the entire protocol exchange with the mobile host from scratch [ Kempf
2001]. A service that can potentially modify the default routing treatment of packets to
and from the mobile node is a routing-related service, e.g. header compression, QoS
etc, A Diffserv enabled access router keeps configuration and state coniexts [Syed
2001). The example of state context is the estimated bandwidth computed by a meter,

The parameters with which a meter is configured are known as configuration context,



c.2. AVERAGE INTERVAL. CTR and PTR for TSW meter. [ Fang & Seddigh.
20001

In a Diffserv domain. an edge router performs maffic classification [Blake et al 1998)
and maintains the profile as the context. When a mobile node moves from one RER to
another, the new RER lacks the context maintained by the previous RER. The context
needs 1o he transferred to new RER to provide similar services lo the mobile node.

Figure 1 illustrates the siluation when a mobile node moves from one RER 1o another.

New RER d

Mobile

.

Old RER Mobile

Figure |-1- Mobile Node mobility from old to new RER

There are iwo possible ways to deal with the problem of transterning diffserv context.
. The new RER builds the flow profite from scratch. For example. the new RER
compules the average bandwidth estimate afresh.

2. Alternatively, during handofT {transfer of mobile node from one RER to another)

the flow profile may also be transferred 10 the new RER.



Our objective is to study the benefit of context transfer during handoff To understand
what are the benefits of transferring context and what is the window of opportunity,
that is what is the time period after which the benefits diminish. Furthermore, what are
the factors determining the window of opportunity, To achieve that there 1s a need (o
define a performance metnic. the possible metrics used is this study is 1 the number of
packeis that are colored green, vellow, and red. For example, we gather the statistics
of the packets that are marked green, yellow, or ted in both cases in some intervals,
and compare the results {1 we also consider the packets thal are colored green, yellow,
and red being transmitied for both cases. 11l Delay, Jitter and Loss. This thesis report
results for Time Sliding Window metenng/marking scheme (TSW) [ Fang, &
Seddigh, 2000], Single rate three color marker (siTCM) and T'wo Rate Three-Color

Marker (fTCM).

1.4 Thesis Structure

‘The structure of the thesis is as follows

Chapter one gives a peneral introduction and descnbes the problem statement or thesis
statement.

Chapter two presents three types network architectures that proposed by [ETF were
oresent, Integrated Service, Differentiated services Model and MPLS, the chapier
gives an over view about Integrated services and it accompanying RSVP protocol
whitle examining the Differentrated services in more detail the s the chapter also
include an over view aboul MPLS protocol.

Chapter three discuss the characteristics of network traffic beside that it examines
three types of marking scheme TSW, stTCM and trTCM- that can be used in Diffsery

ER or RER as component of traffic conditioner.



Chapter four gives a theoretical background about mobility issues like mobile [P and
related definition, quality of service in wireless environment and handoff situations
and it effect on the QoS.

Chapter five provides background information about Network simulator Ns2
simulator and also present the simulation setup for mobile node connected to fixed
node Lhrough a Diffserv domain where the set up is designed  to study the benefit of
context transferring during the a handofT situation.

Chapter six analyse the simulations resuits obtained by using thres different marking
schemes TSW, ssTCM, oTCM and

Chapter seven contain the conclusion and suggestion of future works.



CHAPTER 2
QUALITY OF SERVICE ARCHITECTURES

2.1 Introduction

Traditionally, Internet has provided best-effort services to every user regardless of its
requirements. This may results in senous degradation for some applications that need
certain Quality of Service {QoS).

Work on QoS-enabled IP networks has led to two distincl approaches: the
Integrated Secrvices architecture (Intserv) and its accompanying signalling
protocol, RSVP, and the Differentiated Services architecture (Diffserv). This

chapter gives an over view about Intserv and discuss Diffserv in more details.

2.2 Integrated Services Architecture

Integrated services (Intserv) [Braden et al. 1994] have been developed by IETF 1o
provide differemt QoS. The architecture assumes that some explicit setup mechanism
15 used to convey information to routers so that they can provide the requested
services. Intserv requires the use of packets classifiers as shown in Fig 2.1 to identify
flows Lhat are to receive a cerlain level of service. [t also requires the use of packets
schedulers to handle the forwarding of different packets in a manner that ensure (QoS
commitments are meel. Admission control 1s also required 10 determine whether a
router has the necessary resource 10 accept a new flow.

The Resource Reservation Protocol (RSVP), which will be discussed in following
section, is used by Intserv to provide the reservation message required to set up a flow

with the requested QoS across the network. RSVP is used to inform each router of the





