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N.B.

1. Dutch student are strongly advised to present their sheets written in Dutch. If

the English text of the problems is not clear, please do not hesitate to ask for an

explanation.

2. Keep your answers as short as possible, but be complete.

3. Use pictures whenever possible, but clearly describe or indicate what the picture

and the different parts present.

Problem 1

a) What are the advantages and disadvantages of ring networks?

b) Sketch a ring network with add/drop multiplexers and describe how traffic can

be tapped-off and inserted at the nodes.

c) Describe the operation of the so-called “self-healing” ring.

Problem 2

In an optical fiber communication system WDM is applied. The wavelength range used

for that runs from 1.3 µm to 1.6 µm.

a) Calculate the static bandwidth of this wavelength range.

b) The fiber has a loss of 0.4 dB/km and the pulse broadening (due to dispersion)

amounts to 1 ps/km. The modulation speed is taken 10 Gb/s. Assume that the

allowable span loss is 30 dB and the maximum pulse broadening should be less

than half a bit time.

Is the maximum distance that can be bridged limited by the loss or by the

dispersion? Calculate this maximum distance.

c) Assume that the lasers are AM modulated and that the baseband spectral width

of the data signal takes three times the modulation speed. What is the total

transmission capacity if adjacent WDM channels are most densely packed without

guard band.

d) Same question as c) but now a guard wavelength of 1 nm has to be taken into

account between adjacent WDM channels.
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Problem 3

Consider the Ethernet system.

a) What are the main changes when going from 10 Mb/s to 100 Mb/s (fast Ether-

net)?

b) At which layer(s) are the changes to be implemented?

c) What parameters determine the network span?

d) What are the main changes when going from 100 Mb/s to 1 Gb/s?

e) What makes Ethernet so attractive?

Problem 4

Consider the SDH system, particularly an STM-1 frame.

a) Sketch the basic structure of the STM-1 frame and describe the functionality of

the different portions.

b) How many VC-3’s can be inserted in the payload section.

c) Describe how VC-3’s are inserted. Use a sketch to show how the payload section

is filled and explain how the start of the different VC-3 frames can be found.

d) One of the VC-3’s arrives with a clock rate lower than that of the SDH multi-

plexer.

Describe all the actions to be taken by the multiplexer to cope with this speed

difference.

e) What are the differences with respect to d) when the VC-3 arrives with a faster

clock than that of the multiplexer.

Problem 5

Consider the following statements. From each of them answer whether it is true or

false. Give a short explanation of your answers!

a) Standardization plays a minor role in telecommunications.

b) Optical fiber is not really needed in the fixed public networks; copper can do the

same job.

c) Broadband ISDN didn’t get the role that was expected at the time ISDN was

developed.

d) ADSL makes an efficient use of the copper medium.

e) Bluetooth can replace WLAN.


