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1. In Wireless networks the most critical components are data Dissertation
compression, quality-of-service, communication protocols References

and effective digital management. We are providing QoS
to cellular networks.

2. Quality-of-service is described as well-defined and
controllable behavior of a system according to
quantitatively measurable parameters.

Provisioning of QoS to Multimedia Traffic in Cellular Networks



Introduction

Overview

What ?

Literature Survey

Provisioning of QOS to Multimedia Traffic in Cellular Networks Proposed Work
Analysis of

] Table 1: Types of Multimedia Services Appllc ation group S

ia Application | Description
A S N N Movies-on- | Customers can select and play
Demand movies with full VCR capabilities. Re sults
TIF MP3 WAV JPG Interactive Customers can play downloadable .
Video computer games without having to
E : Games buy a physical copy of the game C Onc 1u810n and
. i E —_— Interactive Newscasts tailored to customer
Services whv Il TXT — News tastes with the ability to see more Future V\/ Orks

T \ Television detail  on  selected  stories.

=== Interactive selection and retrieval. D < rt t'

LS MPG = Catalog Customers examine and purchase lsse a lon
Applicat

Me

Browsing commercial products.

Distance Customers subscribe to courses Re ferences

. Learning being taught at remote sites.
IoNsS Student tailor courses to individual

preferences and time constraints.
Interactive Customers respond to advertiser
Advertising | surveys and are rewarded with free
services and samples.

QoS Model

(Components) Indicate the Multimedia QoS model for each
: multimedia application is more
D . .
Fr?nsmltt? d valuable to identify QoS patterns.
Source Traffic Information (2 or more components)

Information
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Literature Survey- Multimedia Application

Overview

Introduction

Mulnmedna Appllcatlon

»Bandwidth Model
»Time duration Model
——— CE Periodic Traffic Proposed Work
ursty Traific . - Identify scene changes .
Components COLLEFTION fe.g. movie, cartoom, AnaIYSIS Of
Identification wsing e.g TCPdump lecture, Sports efc.)
ONOFF threshold & 15] bbvgrab ) ) 5 0
fesize e o aocormelonon Application groups
Bloc Transaction Streaming Re Sults
> \7 ~ .
Conclusion and
Statistical Analysis Statistical Analysis
Dietermenation of Choase streaming model Future WOI’kS
distriBtion paraneters using based on soeme chamges
aristioal testing and curve find, anrocorrelatic T : :
ra w\:; (Ij:ﬁr:;j“u’r;\ ming anrocarvelation properties Dlssertatlon
JEd L i References

Yi"" i gi."i3%1 i..i i L i ALLTEEvI sy e L

b cmd

Multimedia Traffic Modelmg Framework -

The multimedia traffic modeling process and the role of the proposed framework in this process.

Fig. Multimedia Traffic Modeling [2]
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Literature Survey- Bandwidth Model

Bandwidth Reservation Model

Uniform and Bandwidth-Based Reservation Model:
In this model, it is assumed that user movement patterns are
unknown, and the same amount of bandwidth is reserved in all
neighboring cells. In addition, the amount of bandwidth to reserve
1s calculated based on the requested bandwidth of existing Class |
connections. Specifically, the largest of all of the requested
bandwidths, is used as the amount of bandwidth to reserve.

Movement- and Bandwidth-Based Reservation Model:

In this model, it 1s assumed that user movement patterns are known,
and different amounts of bandwidth are reserved in different
neighboring cells based on user movement patterns.

Highest Directionality is given connection.

Movement- and Number-of-Connections-Based Reservation Model:

The amount of bandwidth to reserve is calculated as a function of
the number of existing Class I connections instead of the requested

bandwidths.
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Literature Survey- Duration Model

Distribution functions used mn framework

Continuous distributions Cumulative distribution function (CDF) Parameters to define
Exponential Fi)=1-¢% o Mean ()
Weibull Flx)=1- ' o Parameter 0
e o Parameter k
Pareto Flx)=1- (—) o Parameter .
. . i o Minimum value m
Normal Fx) = / xf(x)dx, where f(x) = s * Mean, .
-x o Vanance, ¢
Lognormal Fx) = ®(In(x)), where ¢ is the CDF of the normal distribution * Mean, u
o Variance, ¢
Discrete distributions ,
Poi ~
oisson Fly=Y — Mean, p
e il
Geometric Flx) = i p(1 - pf Mean=1/p
im0

Fig. Mathematical Distribution functions [2, 10]
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Bandwidth Request Model

QoS Allocation Model

Connection Duration Model

CAC System
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CAC Architecture

Handoff and New
connection mechanism
Layer 2

Trust Boundary
Layer 1

Rules & Schemes

Quality of System Type of
Terms & Conditions Traftic

Time ‘ CoS, Queuing 7

Duration

Bandwidth
Requested

Call Dropping
(X
N\
Call Admission Control
System

R
User Request Call Blocking

0
4

Call with QoS
(X

N/

No of Calls Bandwidth

Output

Methods
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Multimedia Traffic

Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
Quality of System Type of
Terms & Conditions Traffic
Bandwidth CoS, Queuing
Requested Call Dropping
Call Admission Control
Input System Output
Connection Call Blocking
Duration

Bandwidth

No of Calls

Methods

Provisioning of QoS to Multimedia Traffic in Cellular Networks

Overview

Introduction
Literature Survey

»Bandwidth Request Model
=QoS Allocation Model
»Connection Duration Model
*CAC System

Analysis of
Application groups
Results
Conclusion and
Future Works
Dissertation
References




Multimedia Traffic

Overview

Variable Bit Rate Traffic :
Introduction

What is? . Literature Survey
Compression Schemes

Where it is used?

Multlmedla Ap phcatlons =sBandwidth Request Model

Why this is used? =QoS Allocation Model
Characteristics of Application (LRD and SRD properties). g:glescynsct’:rf HHaton ROEE
Who are included? Analysis of
Video Streaming, VOIP and Online gaming, Application groups
often demand seamless real time delivery. Results
When it is used? Conclusion and
For better understanding of traffic. Future Works
How it is used? Dissertation
It 1s used as a stochastic process ( Numerical Variable). References
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Bandwidth Request Model

Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
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Bandwidth Request Model

1. Observation

2. Classification

7 Applic. | Traffic Bandwidth Avcrage
Group Class Requirement Bandwidth
Requirement
()
Requested 1 I 30 Kbps
Bandwidth (CBR)
2 I 256 Kbps
(CBR)
3 I 1-6 Mbps (average) 3 Mbps
2.5-9 Mbps (peak)
(VBR)
Number of users 4 1I 5-20 Kbps 10 Kbps
(UBR)
5 1T 64-512 Kbps 256 Kbps
(UBR)
6 1L 1-10 Mbps 5 Mbps
(UBR)

3. Analysis
Bandwidth Requirement
It is found
distribution.
_xz
o) ={zz8*" %20
0 otherwise
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Bandwidth Request Model

4. Proposed Function

The random variable B, is said to be distributed with parameter
B,.i,;: Minimum Bandwidth requested by the user.

B,.x: Maximum bandwidth requested by the user.

B,., : Bandwidth requested by the user.

req

Case 1: If Beg < Bmin then Beg = 0;

Beq —Bred
f(Breq) = ;:q T Breqg = 0

S0. f(Breq) =0

Case 2: If Bain < Brg < Baax;

B.., —Brea”
f(Bing) = { ;q e 207 Breq > 0
Case 3: If By » Bax
B,., —Sred
f(Breq) = { g A Breqg = 0

S0, f(Beq) = 0
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Bandwidth Request Model

0.6 4

5. Results

0.5

0.4

0.3

Frequency

0.2

0.1

6. Performance Evaluation

Less number of Samples Large number of Samples

10,000

Precision

Case 1:
Small (5)
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3 4
Bandwidth required

10,000,000

Precision

Case 2:
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Large (10)
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Bandwidth Request Model

7. Verification

Random Number Generation

By Inverse transform Sampling method, we obtain random number
generation is obtained efficiently from the distribution. We use the U and ¢
as parameters to obtain the random numbers.

Steps to obtain random number generation:-

1. Firstly, generate the distribution function U.
U~U(, 1)~ f (Be=g)
2. For generating random numbers for B=s. We
obtain it by

Breq = o = V(—2log(1— U))

sSim_1._C 5 P ———
Frequency --->---

Frequency

3 4 5 6
Bandwidth required
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Bandwidth Request Model

8. Further Investigations

Average Bandwidth Requirement (Bavg):

The average bandwidth requirement Bax: of the
connection which is defined as mean of the
distribution:

L4 k

-

Where k is the number of repetitions.

Where as the ¢ simulation parameter which is
defined as follows:

Where N is total number of samples.
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Bandwidth Request Model

Table 2: Application Group 3

Table LappScioos GrospY ' Traffic Class “Real Time Traffic (Adaptive)
Traffic Class : Real Time Traffic (Adaptive)
5 : Vo y— Parameter | Values Description
bzl I o v B IO i, sl Ban 7560 kbps | Mimimum _Bandwidth
Bmin 1 Mbps | Minimum Bandwidth T by s,
el e | 9216 kbps | Maximum __ Bandwidth
Bmax 6 Mbps | Maximum Bandwidth requested by the user.
requested by the user | I 4379583 | Summulation parameter
G 2.677069 | Simulation parameter 984
Bave 3.355884 Average Bandwidth Bave 5490.098 | Average Bandwidth
Requirement 145kbps | Requirement
Example: Interactive Multimedia Example: Video-on-demand

0.0003

Simulation Results

Theoretical Results -------

0.00025

0.0002

0.00015

Frequency

0.0001

5e-05 |-

0 I I I I 1
1000 2000 3000 4000 5000 5000
Bandwidth

Fig 1. Bandwidth Requested by the user
vs. Frequency distribution of theoretical
and simulation results of Table 1.
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" Simulation Results

Theoretical Results -------

0.00025 -

0.0002 -

0.00015

Frequency

0.0001

5e-05 -

L L L L L L L
3000 4000 5000 5000 7000 8000 9000
Bandwidth

Fig.2. Bandwidth Requested vs.
Frequency distribution of theoretical and
simulation results of Table 2.
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QoS Allocation Model

Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
Quality of System Type of
Terms & Conditions Traffic
Bandwidth CoS, Queuing
Requested Call Dropping
Call Admission Control
Input System Output
Connection Call Blocking
Duration

Bandwidth

No of Calls
Methods
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QoS Allocation Model

1. Observation

(User QoS)

(System QoS)
Application

L )

(Application QoS)

System
operation and
communication system

2

MM devices Network

(Device QoS)

(Network QoS)

2. Classification

Application

Description

Movies-on-
Demand

Customers can select and play
movies with full VCR capabilities.

Interactive
Video
Games

Customers can play downloadable
computer games without having to
buy a physical copy of the game

Interactive
News
Television

Newscasts tailored to customer
tastes with the ability to see more
detail on  selected  stomes.
Interactive selection and retrieval.

Catalog
Browsing

Customers examine and purchase
commercial products.

Distance
Leaming

Customers subscribe to courses
being taught at remote sites.
Student tailor courses to individual
preferences and time constraints.

Interactive
Advertising

Customers respond to advertiser
surveys and are rewarded with free
services and samples.

that bandwidth requirement follows Geometric

If px=pg¥l, k=1, 2,3, q=1-p. then

3. Analysis
QoS Allocation
It is found
distribution.
S
Gx(s) = 1—gs
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QoS Allocation Model

4. Proposed Function

Let us Consider a random variable B, (Bandwidth requested i.e., a

discrete Random variable taking non negative values). It is written as

follows:

p: Value generated from pseudo random numbers from the system

q:Value generated from pseudo random numbers from the system
(q=1-p)

Bnin: Minimum bandwidth requested for the user

Bhax: Maximum bandwidth values is acceptable for the connection

B,.q :Bandwidth requested by the user

B.io.: Bandwidth allocated by the system

Casel: If By < Bgip then By =0 and
GQoS(Balloc) =0
Case 2: If Brip = Boy = By and if By < q7?

B
then By, = Breq and GQoS(Balloc) = ﬁ

Case 3: If Bgs < By <@ and if | By [€q7

B
then Byjo.= B!eq and GQOS(BaIloc) 1 i_pq::;‘

Provisioning of QoS to Multimedia Traffic in Cellular Networks
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QoS Allocation Model

5. Results

Simulation Parameters

Parameter | Values Description

P 0-1 Pseudo-random value
generated by the system

q 0-1 Pseudo-random value

(q=1-p) | generated by the system

Bair 1 Mbps | Minimum Bandwidth
which is required for
the connection.

Busx 6 Mbps | Bandwidth values
which are above the
acceptable condition
Buz. .

Bz 3 Mbps | Maximum Bandwidth
value which is accepted

o by the connection.
Otfred Bandwiih(n Mexe) Baues Random | Requested Bandwidth
. Variable | allocated to  the
6. Performance Evaluation connection

2 3 4 5 6

Offered Bandwidth(In Mbps)

Offered Bandwldth(in Mbps)
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QoS Allocation Model

Overview

7. Verification
Uniqueness Theorem Introduction

If X and Y have Gy and Gy respectively, then Gx(s) = Gy(s) for all s iff BB
P(X=k) = P(Y=k) for k=0, 1, 1.e. if and only if X and Y have the same
probability distribution.

=Connection Duration Model
*CAC System

=r 1 Analysis of
Application groups
Results
Conclusion and
Future Works

I ——— T S e R T Dissertation

References

1.5

Frequaency
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Connection Duration Model

Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
Quality of System Type of
Terms & Conditions Traffic
Bandwidth CoS, Queuing
Requested Call Dropping
Call Admission Control
Input System Output
Connection Call Blocking
Duration No of Calls Bandwidth

Methods
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Connection Duration Model

2. Classification

Overview

Applic. | Traffic | Connection Average Example .
Group | Class Duration Connection IntrOdUCtlon
1. Observation e Literature Survey
o 1 I 1-10m 3 minutes Voice Service
soox o & Audio-phone
r200% 2 I 1-30m 5 minutes Video-phone &
0.00% Video-conference
o 3 I Sm-5h 10 minutes | Interact. Multimedia
:Z | | & Video on Demand
s | I [Tiaaatlnn 4 Il | 10-120s | 30seconds | E-mail, Paging
012345 6785 LIRBUIBI®ETELD & Fax "CAC System
5 11 30s-10h | 3 minutes Remote Login & 1
Data on Demand Aﬂ&lYSlS Of
6 1 30s-20m | 2 minutes File Transfer & 1 1
Retrieval Service ﬁp plicatlon groups
. esults
3. Analysis :
) ) Conclusion and
Connection Duration F Work
It is observed that connection duration follows Poisson 1.1ture .or S
distribution. Dissertation
References
k
— A -A
f(x)= —e
k!
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CAC System
Input ——— m—) Output Introduction

Literature Survey

Overview

Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
Quality of System Type of
Terms & Conditions Traffic
Bandwidth Analysis of
Requested Call Dropping Application groups
Results
Call Admission Control Conclusion and
Input System Output Future Works
Dissertation
References
Connection Call Blocking
Duration

No of Calls Bandwidth
Methods
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Flow Chart of CAC System

Define and Initialize system parameters

New connection Request

New
Connection

Handoff
Connection

Desired B.W
< Total
UnusedB.W

Class] Class]

Call Blocking or it

Breq < Bmin ClassII Yes can be extended to

+ Unused Condition* Clags. IT
BW Condition*

Accept Connection

allocate desired
amount of bandwidth

Allocate ( Breq,

releaseno
Drop

Connection

longer needed

B.W)




Analysis of Application Groups

Real Time Application Group
(Interactive Services and Video on Demand)
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Analysis of Traffic

Table 1: Application Group 1

Table 2: Application Group 2

Traffic Class - Real Time Tratfic (Hard)

Parameter | Values | Description

B 30 Kbps | Bandwidth Request for
CBR Traffic

G 0.5 Simulation parameter

f(Beg) 0-1 Uniform distribution
values

Example: Voice Service and Audio-phone

Time Duration Model

Table 3: Application Group 3

Traffic Class : Real Time Traffic (Adaptive)

Parameter | Values Description

Bain 1 Mbps Minimum Bandwidth
(Average) | requested by the user

Basx 6 Mbps Maximum Bandwidth
(Average) | requested by the user

b2 0.5 Simulation parameter

Brg Random | Bandwidth generated
generation | by the system

f(Beg) 0-1 Uniform distribution

values
Example: Interactive Multimedia

Time Duration & Bandwidth Model

Provisioning of QoS to Multimedia Traffic in Cellular Networks

Traffic Class : Real Time Tratfic (Hard)

Parameter | Values | Description

By 256 Bandwidth Requirement
kbps for CBR Traffic

c 0.5 Simulation parameter

f(Breo) 0-1 Uniform distribution

values
Example: Video-phone and Video-Conference
== Y
Time Duration Bandwidth Model
Model
Table 4: Application Group 3

Traffic Class : Real Time Traffic (Adaptive)

Parameter | Values Description

Bamin 2.5 Mbps | Minimum Bandwidth
(peak) requested by the user.

Baax 9  Mbps | Maximum Bandwidth
(peak) requested by the user.

By Random Bandwidth generated
generation | by the system

c 0.5 Simulation parameter

f(Beo) 0-1 Uniform distribution

values

Example: Video-on-demand

Time Duration & Bandwidth Model
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Trust Boundary Handoff and New
Layer 1 Rules & Schemes connection mechanism
Layer 2
Quality of System Type of
Terms & Conditions Traffic
Bandwidth CoS, Queuing
Requested Call Dropping
Call Admission Control
Input System Output
Connection Call Blocking
Duration No of users

Bandwidth

and calls

Methods
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Process for CAC

=  Call arrival process for new calls and handoff calls are
all Poisson process.

=  Channel holding times for new calls and handoff calls
are exponentially distributed.

=  Both the process depends upon the cell residence time
distribution. It is to show how call-blocking probabilities
can be approximated when the channel holding times
for new calls and handoff calls have different averages
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New Call Blocking Prababllity

Results for CAC

08 -

06 -

04+

02+

Call Blocking

The CAC takes offered
bandwidth as input and call
blocking probability as output.

Call Dropping

The CAC takes offered
bandwidth as input and call
dropping probability as output.

I 1 I 1
0 2 4 6 8 10

Offered Load(Calls/second)

Provisioning of QoS to Multimedia Traffic in Cellular Networks

Parameter | Values | Description
N 10 Cells | Number of cells in the system
Pwp 0.5 Handoff dropping rate
Pns 0.5 Call blocking rate
thres_up1 1.0 Upper threshold for dropping
probability
thres_down: | 0.5 Lower threshold for dropping
probability
thres_up2 1.0 Upper threshold for reserved pool
utilization
thres_down2 | 0.5 Lower threshold for reserved pool
utilization
M 0.01sec’! | Handoff call amival rate
N 0-10 New call arrival rate.
calls/sec
1
08
z
§ 06
o
g
a
]
£ 04r
2
3
0zt

1 Il 1
4 6 8
Offered Load(Calls/second)
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Conclusion and Future Works
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Conclusion and Future Works

Overview

O To end of my work I have proposed In.tTOdUCUOH
1. An Appropriate CAC System Literature Survey
2. Bandwidth Request Model Proposed Work
3. QoS Allocation Model Bandwidth Model
Considering Real-time Traffic Application Group 3 such as Analysis of

Interactive multimedia and Video on Demand applications. Application groups
Results

U In future, I would like to extend my work by using other
1. Application groups such as real time and non real time
traffic.

2. Call admission control techniques like prioritizing the calls. Dissertation

References
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N. Rakesh and Hemanta Kumar Pati, “Characteristic Function
for Variable-Bit-Rate Multimedia QoS”, To appear in Springers’
Advances in Intelligent Systems and Computing, ICCD-2014,
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N. Rakesh and Hemanta Kumar Pati, “Characteristic Function
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