


[image: U:\UWTSD Logo.jpg]


	LOCATION: Swansea 
	LLEOLIAD:  abertawe

	LEVEL 5
	LEFEL 5

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	January 2019 
	IONAWR 2019



MODULE CODE: ACCB5004
Wireless Networks & Simulation
TIME:  2 HOURS 
answer four questions
each question carries equal marks.


Equipment or materials required – None
Adnoddau neu ddefnyddiau sydd eu hangen - Dim





ANSWER FOUR QUESTIONS

Q1. 

A. List the seven layers of the OSI Model. Explain what is the major function of any two layers?							   			[5 marks]



Layer 7 - Application
Layer 6 - Presentation
Layer 5 - Session
Layer 4 - Transport
Layer 3 - Network
Layer 2 - Data Link
Layer 1 - Physical

The Network layer of the OSI model is responsible for managing logical addressing information in the packets and the delivery of those packets to the correct destination. The MAC Layer of the OSI model is responsible for managing MAC addressing it is responsible for security. 






B. Explain the difference between basic service set (BSS) and independent BSS (IBSS).                                                                         [5 marks]



BSS has only one AP to connect wireless node, so not Support mobility. BSS s are connected through distribution system, which is usually a wired LAN. BSS is the smallest building block of a WLAN. 

IBSS does not require AP. It supports mobility. Any network node that is within range of any other can communicate if both nodes agree on a few basic parameters. This mode is known as the Ad-Hoc or Peer-to-Peer mode.













C. In your own words briefly explain, what is the fundamental difference between CSMA/CA and the Aloha access mechanism?                                                 [5 marks]  




Aloha random access is a widely used technique for coordinating the access of large numbers of intermittent transmitters in a single shared communication channel. In an ALOHA channel each transmitter sharing the channel transmits data packets at random times. In most ALOHA channels the transmitters then rely on some protocol (such as repetition) to handle the case of packets lost due to interference by other packets. An ALOHA channel may also just provide a best effort delivery mechanism and leave it to the receiver to deal with lost packets.

In Carrier Sense Multiple Access/Collision Avoidance (CSMA/CA), as soon as a node receives a packet that is to be sent, it checks to be sure the channel is clear (no other node is transmitting at the time). If the channel is clear, then the packet is sent. If the channel is not clear, the node waits for a randomly chosen period of time, and then checks again to see if the channel is clear. This period of time is called the back off factor, this timer will be reset to zero if the channel is clear and transmission is possible. 



D.  Critically compare and contrast Wireless Mesh Networks (WMN) and Wireless Sensor Networks (WSN).                                                                                [10 marks]


WMN
· Wireless LAN (WLAN) provide all the features and benefits of traditional LAN technologies such as Ethernet and Token Ring, but without the limitations of wires or cables. 
· A WLAN, just like a LAN, requires a physical medium through which transmission signals pass. 
· Instead of using twisted-pair or fiber-optic cable, WLANs use infrared light (IR) or radio frequencies (RFs). 
· Wireless networking provides the freedom and flexibility to operate within buildings and between buildings.

WSN

· Made up of sensor nodes, which are usually static
· Relatively economic efficiency
· Ease of deployment
· Relatively superior monitoring capabilities
· Use low power consumption
· Nodes automatically established and maintained mesh connectivity among themselves
· Have relaxed bandwidth
· Communicate over short distance



Q2.

A. Explain how Wireless LAN (WLANs|) are different from wired networks (LAN).   
                                 [5 marks]



LAN uses cables at the Physical layer and MAC sub-layer of the Data Link layer. 
LAN connect clients to the network through an Ethernet switch.
LAN uses collision-detection for media access to proactively avoid collisions within the media. 
LAN devices are plugged-in it doesn’t support mobility.

WLANs use Wireless technologies instead of cables at the Physical layer and MAC sub-layer of the Data Link layer.
WLANs connect clients to the network through a wireless access point (AP).
WLANs connect mobile devices that are often battery powered.
WLAN uses collision-avoidance to proactively avoid collisions within the media.










B. Name two Data Link layer standards and give an example of a protocol for each standard. 				                                                               [5 marks]



[image: ]



C.  Describe the IEEE 802.11 logical topologies (diagrams may be used to aid your answer).                                                                                                       [5 marks]
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D. List three of the advantages and two disadvantages of Wireless ATM networks.         									               [5 marks]


Advantages:
· Flexible bandwidth allocation
· Efficient multiplexing of traffic
· Availability of existent ATM switching
· Flexibility of reusing same frequency 
· Soft handoff without any data loss

Disadvantages:

· Delay to multi-path interference
· Hop-by-hop routing method not adequate
· Virtual connection takes longer



E. What are the four common properties of electromagnetic waves?             [5 marks]


· Amplitude
· Period
· Wavelength
· Frequency









Q3. 


A. Which transport layer protocol of the TCP/IP model is preferred when using live video streaming applications? Discussion it’s necessary properties in this context.	                         				                                                                   [5 marks]


All video streaming protocols are based on transport protocols. The most frequently used are Transmission Control Protocol (TCP)). The main aim of TCP is to provide a trustworthy process of transmission. While using TCP protocol you can be sure that all data packages will be delivered. As far as TCP works on flow control principle, it wouldn’t transmit other packages if a row of previous ones didn’t reach its final destination. It might be time-consuming, however, you won’t lose any part of your media stream on the way.

	
B. The logical link control (LLC) is the upper sublayer of the Data link layer of the IOS, list the service LLC provides to the Upper Layer Protocols (ULP) and explain one of your choices.    
                                                                                                 [5 marks]

Unacknowledged connectionless services
· This is the usual best-effort service of a LAN. 
· Network entities can exchange link service data units (LSDUs) without the establishment of a data link level connection.
· The data transfer can be point-to-point, multicast, or broadcast.
Acknowledged connection-oriented services
· This set of services provides the means for establishing, using, resetting, and terminating data link layer connections. 
· This service also provides data link layer sequencing, flow control, and error recovery, for reliably exchanging LSDUs on the established connection. 
· Connections are point-to-point.
Acknowledged connectionless services
· The acknowledged connectionless services provide the means by which network layer entities can reliably exchange LSDUs, but without the establishment of a data link connection. 
· The data unit transfer is point-to-point.













C. What is the the basic unit of power? Write the formula used to calculate power.  
[5 marks]


A watt is the basic unit of power, and power is related to energy. However, power is a rate, and energy is a quantity. The formula for power is:
P = DE / Dt
· DE is the amount of energy transferred
· Dt is the time interval over which that energy is transferred.

D. The two main types of antenna are omni-directional and directional.  With the aid of diagrams, explain the principles of both these antennas.                                [10 marks]


The omnidirectional antenna radiates or receives equally well in all directions. It is also called the "non-directional" antenna because it does not favour any particular direction.
Antenna Location











Directional antennas are usually mounted on walls and have their radiation patterns focused in a certain direction. The goal is to provide coverage for areas such as long hallways, a warehouse, or anywhere you need a more directed signal.

[image: ]



















Q4. 


A. Suppose transmission channels become virtually error-free. Is the data link layer still needed?                                                 					   [5 marks]


The data link layer is still needed for framing the data and for flow control over the transmission channel. In a multiple access medium such as a LAN, the data link layer is required to coordinate access to the shared medium among the multiple users.




B. Discuss the three security goals supported by provided by the WPA2 in IEEE 802.11x? 							                         [5 marks]


· Confidentiality 			
· Access control
· Data integrity




C. What is meant by the following terms:
i. Bandwidth
ii. Refraction
iii. Multipath
iv. Absorption
   [5 marks]


Bandwidth is also the amount of data that can be transmitted in a fixed amount of time. For digital devices, the bandwidth is usually expressed in bits per second(bps) or bytes per second. 
Refraction of radio waves. In just the same way that light waves are refracted, so too radio waves can undergo refraction. The classic case for refraction occurs at the boundary of two media. At the boundary, some of the electromagnetic waves will be reflected, and some will enter the new medium and be refracted.
multipath in wireless telecommunications is the propagation phenomenon that results in radio signals reaching the receiving antenna by two or more paths. 
Light waves across the electromagnetic spectrum behave in similar ways. When a light wave encounters an object, they are either transmitted, reflected, absorbed, refracted, polarized, diffracted, or scattered depending on the composition of the object and the wavelength of the light.

D.  Briefly define what is LET?                                                                            [5 marks]


LTE is the latest standard in the mobile network technology tree that previously realized the GSM/EDGE and UMTS/HSxPA network technologies that now account for over 85% of all mobile subscribers.

E. Compare the LET and LTE advance using the following criterial:
i. Capacity
ii. Bandwidth scalability 

   [5 marks]


[image: ]




Q5. 


A. What are the converged networks? Give two examples of the converged networks 
[5 marks]


Network convergence is the efficient coexistence of telephone, video and data communication within a single network. The use of multiple communication modes on a single network offers convenience and flexibility that are not possible with separate infrastructures. ATM and LTE are examples of CN. 





B. Explain what is meant by the signal the refraction issue?                                [5 marks]


A waveform is being passed through a glass of water as shown in the figure above. Notice that, because the glass is reflective, some of the light is reflected, yet some still passes through.

[image: ]



C. Suppose all laptops in a large city are to communicate using radio transmissions from a high antenna tower. Is the data link layer or network layer more appropriate for this situation?                                                                                                      [5 marks]


The data link layer is concerned with the transfer of frames of information across a single hop. The network layer involves the transfer of information across a network using multiple hops per path in general. The connection from a radio antenna to the laptops is direct, and thus a data link layer protocol is more suitable for this situation.





D. For a Parabolic reflective antenna with diameter of 1.2m, operating at 12GHz. Calculate the following: 					                       [10 marks]
i. [bookmark: _GoBack]Effective area.
ii.  The antenna gain in dB.


Area of a circle is πr2, A= πr2 = π.  Therefore Ae = 0.56π based on the effective are from the given table. Ae = 1.76m2

The wavelength is λ = c/f = (3 x 108)/(12 x 109) = 0.025m.  
From the given table,  G = (7A)/λ2 = (7 x π)/(0.025)2 = 35,186

Diwedd/End
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