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Wireless Local Area Network (WLAN) — Ad Hoc

1.Introduction

Stations in an independent BSS (IBSS) communicate directly with each other and thus must be
within direct communication range. The smallest possible 802.11 network is an IBSS with two
stations. Typically, IBSSs are composed by a small number of stations set up for a specific
purpose and for a short period of time. IBSSs are referred to as ad hoc BSSs or ad hoc
networks.

2.Network scenario

The network scenario is an ad hoc network composed by four wireless stations. These stations
communicate between them establishing several traffic flows. Each traffic flow is characterized
by start time, interarrival time and packet size.

3.0Objectives

In the final of this lesson the students must be able to identify the impact of RTS threshold,
Fragmentation Threshold and BER parameters in the network behaviour.

4.Getting Started

1.Create a project (see Basics of OPNET document )
2.Create an Object Palette (see Basics of OPNET document) with the following elements:
— Node models:
o wlan_station_adv
3.Create a Network
3.1. Build a network
3.1.1. Drag the node models according to the network scenario presented in the following
figure.
3.1.2. Name the objects with the names presented in the figure. Right-click on the object
and select Set Name
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3.2. To Configure the network objects Follow these steps

3.2.1. Configuring the station applications. Select one station, right-click on the station
and select Edit Attributes.

3.2.2. Set the Traffic generation Parameters station parameters according to the
following table.

ST1 ST2 ST3 ST4
Start Time Constant(1) Constant(900) Constant(1800) Constant(3700)
ON State Constant(3600) Constant(2700) Constant(1800) Constant(900)
OFF State Constant(0) Constant(0) Constant(0) Constant(0)
Packets generation
Arguments
Interarrival | Exponential(0.1) Exponential(0.1) Exponential(0.1) Exponential(0.1)
Packet Normal Normal Normal Normal
Size (1024,10000) (1024,10000) (1024,10000) (1024,10000)
] (ST 2) Attributes (=13
Type: ‘slatwnn
| Attribute Walug J
@ - name 5Tz
@ b bajecton NOMNE
6] Destination Address Randaom
@ = Traffic Generation Parameters [..]
@ Start Time (seconds] constant [1]
@ OM State Time [seconds) constant [3600)
@ OFF State Time [seconds) constant (0]
@ 8 Packet Generation Arguments: [..]
@ i Interarmival Time [seconds] exponential [0.1)
@ i Packet Size [bytes] uniform [1024, 10000]
@ i Segmentation Size (bytes) MNo Segmentation
@ i Stop Time (seconds) MNewver
@ i+ Traffic Type of Service Best Effart [0]
Wireless LAN
E
[ Advanced
@ | Filter [~ Apply to selected objects
[~ Exact match Cancel

4.Collecting Statistics
4.1. Global Statistics
4.1.1. Right-click in the workspace (but not on an object) and select Choose Individual
DES Statistics from the Workspace pop-up menu.
4.1.2. Select the data collection according to the following figure.



Wireless Local Area Network — Ad Hoc

i] Choose Results

=0

Global Statistics -
Traffic Sink
Traffic Source
®| ‘wieless LAN

[rata Dropped [Buffer Dverflow] [bits/sec)

[rata Dropped [Retry Threshold Exceeded] [bits/zec)

Delay [zec)

Load [bitz/zec]

Media Access Delay [zec]
Metwork Load [bits/zec)
Fietransmizzion Attempts [packets]
Throughput [bits/zec]

WLAM [Per HCF Access Category)
ode Statistics

“wireless Lan

AP Connectivity

Backoff Slots [slatg]

Control Traffic Rowd [bits/zec)

BRI TR

srﬂzmssssssss

RN EE RN E RS )|

1
w{e]®

Control Traffic Rcwvd [packets/zec)

Control Traffic Sent [bits/zec]

Control Traffic Sent [packets/sec)

[rata Dropped [Buffer Dverflow] [bits/sec)
[rata Dropped [Buffer Dverflow] [packets/zec)
[rata Dropped [Retry Threshold Exceeded] (bits/zec)
[rata Dropped [Retry Threshold Exceeded] [packets/sec)
[rata Traffic Rcvd (bits/zec)

[rata Traffic Rovd [packets/zec)

Data Traffic Sent [bits/zec)

[rata Traffic Sent [packets/sec)

Delay [zec)

Load [bitz/zec]

Load [packets/zec]

Management Traffic Dropped [bits/sec)
Management Traffic Dropped [packets/zec]
Management Traffic Rcwd [bits/sec)
Management Traffic Rowd [packets/zec)
Management Traffic Sent [bitz/zec)
Management Traffic Sent [packets/zec)
Media Access Delay [zec]

Queue Size [packets)

Fietransmizzsion Attempts [packets]
Throughput [bits/zec]

#{ 7] WLAN [Per HCF Access Categony e
|' 1 Ilﬁl__‘

[ 3

[Ee]
- [

- B

Lancel

5.Run Simulation

1.Run a simulation

1.1. Select DES > Configure/Run Discrete Event Simulation....

1.2. Type 1 in the Duration: field to simulate 1 hours of network activity.

1.3. Type 10000 (events) in the Update interval: field to specify how often the simulation
calculates events/second data. In this case, the simulation calculates and displays
events/second data at 10,000-event intervals. The default setting for this is 500,000 for
larger network simulations.

1.4. Set the Simulation Kernel to Optimized. You can use one of two types of kernels to run
your simulation. The development kernel collects simulation data you can use to debug

your models, but the optimized kernel runs faster.

1.5. Click the Run button to begin the simulation. While the simulation runs, a dialog box

appears showing the simulation’s progress.

_ﬁ Configure/Run DES: WLAN1-scenariol @@@
Frevjew Simulation Set Wt off s
[ Commen -] ~ Common
Irputs
- Dutputs Duration: |1 hourls) |
Execution
Runtime Displays Seed: [128 Enter Multiple Seed Values
Values per statistic: | 100
Update intervat [500000 events
Simulation Kemet. | Optimized ~|
Simulation set name: | scenario
Comments: =
Simple... | Egit Simulation Sequence.. | Cancel sopy | Hep |
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6.Duplicate Scenario

1.Duplicate Scenario
1.1. Choose Scenarios > Duplicate Scenario...
1.2. Enter expansion as the name for the new

ject: WLAN1 Scenario: scenariol [Subnet: top.Campus Network]

fit Wiew BEE SN Topology  Traffic  Services Protocols DES  Windows H
= Mew Scenario... Chrl+5Shift+M 1
¥ é Duplicate Scenario... Chrl+5Shift+0 E \J
Manage Scenarios. .. 50
Prewvious Scenario Chrl+Up
Mext Scenario Chrl4+Down
Switch To Scenario 3
Scenario Components 3
User-Defined Reports 3
Metwork Difference Report 3
Object/attribute Difference Report 3
Live Objectfattribute Difference 3
Generate Network Inventory Summary
Generate Scenario Web Report.,.,
Generate Scenario Bitmap. ..
Wiew Associated Output Tables. ..
5T3 5T4
.
7.Comparing Results
1.Comparing results from several scenarios
1.1. Right-click on the workspace and select view results.
> The Results Browser window opens.
1.2. Select Current Project on the Results for pull down menu.
1.3. Check all scenarios and choose the statistics
_*_"I Results Browser EJ@'EI
DES Graphs ‘DEE Parametic: Studies | DES Frun [1] T ables|
Fesults for: | Current Project - Previen
W WLANT-scenariol -DES-1
B B LA -scenarin2-DES-1
| " Wireless LAN Refransmission Attempts (packets)
3
El ] Il
Show results | Found in any selected fles ] 2
g
mngerert [o =1 s ||| S R AN n o At
WO AT | Bl A
o
Fietransmission Attempts (packets] Tty a2 it L
Thioughput [bits/sec)
B Dbject Statistics —
Overlaid Statistics |
s ls |
4] [
I~ Ignore Views Unselect All Add Show

8.Changing Station’s Parameters

1.RTS Threshold/ Fragmentation Threshold

1.1. Select one station, right-click on the station and select Edit Attributes.
1.2. Set the RTS Threshold/Fragmentation Threshold according to the following figure.
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2.Noise figure
2.1. Select one station, double-click on the station.
> The Node Editor opens as a new window within Modeler.

2.2. Right-click on the wilan_station_rx process and select Edit Attributes.
2.3. Set the noise figure according to the following figure.

~{Node Model: wian_station_adv
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