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Explanation and Background
Although the 802.11x standards are designed to work together to some extent, some of the compromises made to further this aim do, in fact, have their own prices to pay.
During the data gathering phase, the person designing an expansion to an existing wireless network has to pay particular attention to inventory legacy systems that may be required to be incorporated into the new network and to carefully document the consequences (if any) of leaving such legacy systems in place.
Possible consequences are the point of this lab where we will examine what happens to an 802.11g installation when a legacy 802.11b node becomes a part of the network and then leaves.

Objective
Compare the total achievable WLAN throughputs measured in a mixed 11b/11g WLAN and in an all-11g WLAN to study the performance degradation in 11g WLANs that support legacy nodes.

Methodology
Create a wireless LAN where all the stations and access point are operating at the 11g data rate of 54 Mbps.
Make the stations generate traffic that is heavy enough to saturate the network to measure the highest aggregate throughput achieved in that 11g wireless LAN.
Make all this traffic to flow in the uplink direction (i.e., to a destination that is outside of the wireless LAN) to prevent the access point being a bottleneck, and therefore, reducing the total throughput significantly.
Configure a legacy station using 11b PHY while not generating any traffic that will roam and associate with the above described 11g WLAN for a certain period of the simulation. 
Compare the total achieved throughput in the 11g WLAN when the legacy node is associated and not associated with the WLAN’s access point.

New Features
This lab will introduce you to the use of animation and animated trajectories to emulate the moving objects we frequently see in wireless and other mobile technologies. You will be setting some of the important parameters used by the various objects.
You will also use the “time controller,” a feature that allows you to match the gathering of statistics to the animation. This allows you to match events in the data with precise positioning of mobile objects.
You will be exposed to the ways in which OPNET handles wireless objects in contrast to static objects. For one thing, because wireless is a broadcast medium, much heavier calculation is required because packets are broadcast. This means all objects within range are receiving the packets, so considerable calculations are required over point-to-point and simulations may take longer to run.



Mixed 11b/11g WLAN Performance
Procedure
Initialize the OPNET Modeler Environment
The following steps must be performed in sequence to ensure proper configuration and successful execution of your labs.

1. Log into the Citrix environment using your Citrix credentials. If you have difficulty with your password, please call the Help Desk @ 877-784-1997. There is also Citrix-specific help information and tutorials in your Course Home/iLab tab. 

2. Start Windows Explorer from the application list on Citrix. Your window will appear similar to the one shown below (note: the number of drives shown will depend on the configuration of your computer).  At a minimum though, everyone will have a personal F: drive and will have access to a shared read-only G: drive. 
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3. In Explorer, ensure that the directory, F:\op_models, exists. If it does not exist, create it.

4. Copy the G:\OPNET\MIS589 directory to your F:\op_models directory.

5. Start OPNET Modeler from the Citrix Applications to configure your default models directory.

a. Select File>Manage Model Files>Add Model Directory.

1. Navigate to the op_models directory and highlight the folder name. Click OK. 

2. On the confirmation dialog, select both Include all subdirectories and Make this the default directory. Click OK.
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6. At this point, your environment is properly initialized and configured to begin your lab.  


Start OPNET Modeler
1. Click the “OPNET Modeler” icon from Citrix applications.
2. Select File->Open.
3. The OPEN screen will appear. Double-click the F: drive. 
4. In the Directory Browser, change your directory to F:\op_models\MIS589. 

Open the scenario
1. Open the 1332_WLAN scenario. The following scenario should open.
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Configure the destination node
1. Right-click on the node “Destination Station” and select Edit Attributes.
2. Set the attribute Ethernet/Ethernet Parameters/Address to “100.”
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We will use this address as the destination address for the traffic generated by the 11g WLAN stations.
3. Note that the attribute Traffic Generation Parameters is set to “None.” This node will not send any traffic into the network.
4. Click OK.

Configuring WLAN stations and access points

Configure the access point in Art Building (legacy access point).
1. Right-click on the node “11b AP” and select Edit Attributes.
2. Expand the attribute Wireless LAN/Wireless LAN Parameters.
3. Set the attribute BSS Identifier to “1” (one).
4. Set the attribute Access Point Functionality to “Enabled.”
5. Set the Transmit Power to “0.003” watts.


An example screenshot appears below that represents the lab author’s environment when the lab was created. Yours may be slightly different.
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Note: Click on the? (question mark icon) to the left of each parameter to see an explanation of that attribute. It is important that you understand the attributes as they control the behavior of the object in the real world, as well as in OPNET. It is also a good way to enhance your learning of wireless.

Lab Question 1: In your opinion, what is the purpose of our dropping the Transmit Power to such a low level?

6. Click OK.

Configure the access point in the Engineering Building (11g access point)

1. Right click on the node “11g AP” and select Edit Attributes.
2. Expand the attribute Wireless LAN/Wireless LAN Parameters.
3. Make the following attribute configurations:
a. BSS Identifier == 2
b. Access Point Functionality == Enabled
c. Physical Characteristics == Extended Rate PHY (802.11g)
d. Data Rate == 54 Mbps
e. Transmit Power == 0.003
4. Click OK.

Configure the roaming legacy WLAN station

1 Right-click on the node “11b STA-0” and select Edit Attributes.
2 Note that the attribute Traffic Generation Parameters is set to “None.” This node will not send any traffic into the network.
3 Expand the attribute Wireless LAN/Wireless LAN Parameters.
4 Set the attribute BSS Identifier to “1.”
Note: Although this node will be roaming capable, this configuration is still necessary to specify the BSS to which this node belongs at the beginning of the simulation.
5 Set the attribute Roaming Capability to “Enabled.”
6 Note that Physical Characteristics and Data Rate are set to “Direct Sequence” and “11 mbps.”
7 Click OK.

Note: The node has been configured to traverse the trajectory path in 20 seconds (starting at 5 and finishing at 25 seconds). We expect it to be associated with the access point in the engineering building from approximately 10 to 20 seconds.
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Configure the 11g WLAN stations
1 While holding down the Shift key, left click on all the 10 stations in the engineering building. Make sure that the access point node is not selected.
2 Right-click on one of the selected nodes and choose Edit Attributes.
3 Check the apply changes to selected objects checkbox.
4 Set the attribute Destination Address to “100.”
5 Expand the attribute Traffic Generation Parameters/Packet Generation Arguments.
6 Configure the traffic generation by setting the following attribute to:
a. Start Time → uniform (0.01, 0.0101)
b. ON State Time → constant (120.0)
c. OFF State Time → constant (0.0)
d. Interarrival Time → exponential (0.004)
e. Packet Size → uniform (1000, 2000)

Note: This will make the total load of the wireless LAN = 1 /0.004 packet/sec and node * 1500 byte/packet * 8 bits/byte * 10 nodes = 30Mbps
7 Expand the attribute Wireless LAN/Wireless LAN Parameters.
8 Make the following attribute configurations:
a. BSS Identifier → 2
b. Physical Characteristics → Extended Rate PHY (802.11g)
c. Data Rate → 54 Mbps
9 Click OK.
10 Type Ctrl+S to save the project.


Measuring the impact of the roaming legacy node

Run simulation
1. Click Configure/Run Discrete Event Simulation (DES) button.
2. Make sure that the simulation Duration is set to “30 seconds.”
3. Click Run.
4. When the simulation completes click Close.

View results
1. Click on the Hide/Show Graph Panels button.
2. Select DES/Panel Operations/Panel Templates/Load with Latest Results.

The panels will be updated with the latest results and will look similar to the ones below. It is ok if your graphs are slightly different.
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3. Now select the left hand panel. <Right-Click> anywhere on the panel to get an attributes menu and select “Panel Properties.”  The “Panel Operations” window appears and looks similar to the following.
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4. Fill in the “Panel Title” with a title for the panel as you see above that includes your name and click “OK.”

5. To study the results along with the movements of the roaming station, use the Time Controller.
a. Select View/Show Time Controller.
b. Click Configure…
c. Set Slider end time to “30s.”
d. Set Time step to “2.5s” and click OK.

[image: ]

6. On the Time Controller window click >> to advance the animation with 2.5-second steps.
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Note: Observe that with each step, the green vertical bars on the results panels moves to the right and the roaming station is traversing its trajectory.




Results analysis
1. Before closing your Graph Panels, answer the following questions.

Lab Question 2: What does Access Point Connectivity statistics collected for the roaming station show?

Lab Question 3: What do you think the Wireless LAN control traffic received by the roaming 11b node when it is in the engineering building is composed of?

Lab Question 4: How much did our roaming node reduce the total throughput in our heavily loaded WLAN?

Lab Question 5: What caused this reduction in “goodput” on the 11g WLAN?

2. Click Hide/Show Graph Panels button to hide the graphs.
3. Type Ctrl+S to save the project.

General Questions concerning mixing 11b and 11g clients
Guidelines: Answer each of the following questions using knowledge gained from this iLab, readings from the textbook, and individual research on the Web. A good starting point for research would be to search for Lisa Phifer’s article, “B vs. G: Understanding mixed WLAN performance.”
	
Answer all questions in full college-level sentences and paragraphs.  

Lab Question 6: Supposedly, 802.11b is “backwards compatible” with 802.11g, yet this lab demonstrates there are significant problems with allowing the two to coexist. What is the primary “incompatibility” between b and g?

Lab Question 7: There is another mechanism besides RTS/CTS that helps the incompatibility.  Explain briefly the difference between RTS/CTS and CTS-to-self and when each is used.
Lab Question 8: What is the “protection” scheme talked about in the standard? In short, how do 11g nodes know that an 11b node is associating, and how is CCK involved?
Lab Question 9: In addition to the added overhead of the RTS/CTS scheme, what else causes the drop in throughput you see? Are there other factors that can affect the throughput?
Lab Question 10: In situations where 802.11g and 802.11b are coexisting, what steps might you take to minimize the impact of the presence of the legacy nodes?





1

image4.emf

image5.emf

image6.emf

image7.emf

image8.png
] Panel Operations





image9.emf

image10.emf

image1.png
m 22 ~ Computer + D01029606 (\ikbss\homeS) (F) ~ %)
Organize v 1= Views v @
A Name & [l ostemocifies _[+| Type [ofsze ||
). Actionscript 30 21872013838 AM  File Folder
Empty) )i Desktop /262012805 AM  File Folder
). Documents 12/013114PM  File Folder
| i My Documents 1222013901 AM  File Folder
). op_admin 472013846 PM  File Folder
Ul op_models I4/2013907PM File Folder
Ul op_reports 21972013820 AM  File Folder
=% Computer Personal e P Ji wiNDows S/012828AM  File Folder
3 ES (\Client) (E) ] bash_history 3/21/2011105PM  BASH_HISTORY File 1K8
EE) [ opgalaTar T21/011308PM VR Fie 268
) Actionscript 30 Jdmb.pkt 320/2011110PM  PKTFile 0K8
i Desktop ) dpbin.cig 2I/211812AM  CFG File K8
Ui Documents
Ui My Documents
Ui opsdmin
Ui op_models
Ui op_reports
b WINDOWS
|
215 (\Client) ()

% DeptShare (\obt-w-nasstglp) (R)
S8 XS (W\Client) (U)

S CS (\Client) ()

a2 Share (\obt-w-nasstglp) (X)

3 DVD Drive (Z)





image2.png
IV Make this the defaut drectory

B e |





image3.emf

