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1. Figure below show system throughput of between pure Aloha and slotted Aloha. From this given
throughput result, please explain why slotted Aloha gives 2 times higher (with draw a diagram of
each scheme) (10 marks)
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31 | Throughput of pure Aloha and slotted Aloha

242-461 BROADBAND AND HIGH SPEED NETWORKS 1




2. Aloha performance (10 marks)

Suppose that a radio system uses a 9600 bps channels for sending call setup
request messages to a base station. Suppose that packets are 120 bits long.
that the timeout 1s 20 ms. and that the backoft is uniformly distributed between
I and 7. What is thc maximum throughput possible with ALOHA and with
slotted ALOHA? Compare the average delay in ALOHA and slotted ALOHA
when the lToad is 40 percent of the maximum possible throughput of the ALOHA

system.
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3. Below table show the description of Subfields in FC field used in WLAN. Please fill in what
addresses (1, 2, 3 and 4) used in scenarios (a) and (b). (10 marks)

To From Address Address Address Address
DS DS 1 2 3 4
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4. (a) What is a main problem of signal padding? Please describe its effects in terms of time-varying,
and different signal paths (or multi-path). (3 marks)

(b) If we encounter signal padding problem, which way is the most easiest way to avoid this
problem. (5 marks)

Answer
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6. 802.11ac achieves its raw speed increase by pushing on three different factors:n channel bonding,
dense modulation, and MIMO. Please describe what they are.

Answer

7. Below figure shows collision detection of Ethernet using CSMA/CD.

Host 1 Host 2
a) Time = t, Host 1 gﬁ

staris to send frame % propagation delay (d) %

.
Host * Host 2
DT ieed? [ |
just before it hears from ? =
host 1’s frame
—nm

T

ost

-

Host 2
c}Time = t+2°d, Host 1 j \
hears Host 2'sframe > | propagation delay (d) %D
detects collision Py

31 2 Collision detection in Ethernet

If propagation delay in copper wire is 250,000 km/hr, and Ethernet smallest packet size is 512
bytes. Ethernet transmission rate is up to 1 Gbps. Please calculate the maximum cable length that
CSMA/CD is still working properly. (5 marks)

Answer
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8. Please give some 802.11ad Key Features (at least 4 of them) (5 marks)

Answer

9. Figure below show categories of medium access techniques. Please give examples of each sub-

category. (10 marks)

[ Medium Sharing Techniques

AN

Dynamic Medium
Access Control

Static
Channelization
Exampler A)

B

AN

~ Scheduling | Random Access

Example: C) . L
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Answer:
A)

10. Below is the sequence diagram of how WLAN works. Please complete the diagram of the
signaling of node C, D, and E.(10 marks)

SIFS | SIFS
CTS Ack
B
Destination
C starts <—————>
/ DIFS
C
D starts
D /
E starts
E /

Answer
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Source

SIFS
cTS Ack

Destination

DIFS

11. In IEEE 802.11ac, there are some new features and enhancements. Below is one of them, where
wider bandwidth can be achieved by using for wider frequency bandwidth:
80 MHz channel width
160 MHz channel width
Non-contiguous 160 MHz (80 MHz + 80 MHz)
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Please explain how each bandwidth each bandwidth combining work. (10 marks)
You need to show that non-contiguous differ from the first two mechanism. Please use the given
diagram to draw how each one works.

Answer
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12. Wireless LAN Performance:
a. Please explain how MSDU aggregation and MPDU aggregation work, what they differ to
each other, which one can offer better throughput (10 marks)
b. What are the differences of HT PHY (High Throughput PHY) and MPDU? (5 marks)

Answer
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13. Ethernet Passive Optical Network (EPON), Sometimes called GEPON (Gigabit Ethernet Passive
Optical Network), and has been defined by IEEE standard. In contrast, Gigabit Passive Optical
Network (GPON) has been defined by ITU in ITU Standard G.984.

(a) below are GPON layering and EPON Layering. Please finish all the missing boxes (A). (B),
and (C); what their names are. (5 marks)

GPON Layering EPON Layering

TCP+UDP eic TCP+UDP etc

M Y
P M
¥
)

] ¥

ATM cell ®
4 ¥ ¥ y 3
GTC TC frame )
,L GTC sub-layer l MAC layer
PON-PHY PON-PHY

Answer:
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14. Below high speed access network based on optical fiber technology. Please make a comparison
between both of them. (5 marks)

TDM-PON o P
Passive / . s
%05l < o i~ .f e %
aﬁlillj{,} -ﬁ/,w,_.w,,, ,.b[ij - w‘/,"//x
co < o~ o=
No— \ N

Passive power-splitting from Home-run from CO to
CO to end users {PON) end users
Answer
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