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1. Below figure is wireless network topology. please state that what they are. {5 marks)

—
E3% Extended Service Ser P g :
T3S S % =
" - h=is -
P - -
) ) H5% /—(, Cerrean e s
. e . TN
< G s
s - PR
- T b
(b)
B
LY
. <
o,
(d) J
Answer
A
B)
CY
D)
2. Please explain that why CSMA/CD is not suitable for Wireless LAN in the following reasons:

(10 marks)

1. Cost of bandwidth

2. Hidden terminal problem

3. Network dimension (or network length)

Answer
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3. 2 FEthernet stations are using CSMA/CA to communicate to each other. Station 1 and Station
2 have backofl interval B1 and B2 respectively, as given in the figure below. Please describe
its working sequernce, given by the table below. {10 marks)

B1 =25 Bl =35

— wait . data
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Answer

Step Station | Station 2

P jtuaita

4. Below fieures show signal sequence diagram of how CSMA/CA works. Please describe the
following signats: DIFS. RTS, CTS. ACK, SIFS, and NAV. (/0 marks)
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Souree Destination Al onbier stations
f "‘-_ gl (2 ) . el
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5. (a) What is a main problem of signal padding? Please describe its effects in terms of time-varying,
and difterent signal paths (or muiti-path). (10 marks)
(b} If we encounter signal padding problem, which way is the most easiest way to avoid this
problem.

Answer
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6.  A) What is the main difference between multi-antenna and MIMO in WLAN?

B} What is the main difference between antenna beamforming and diversity?

Answer
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7. Please explain why transmission efficiency of IEEE 802.11 n is better than TEEE 802.11 a/b/g.
{There are 4 of them) (10 marks)

Answer

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

th
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31 2 Collision detection in Ethernet

If propagation delay in copper wire is 250,000 kin/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
1s still working properly. (5 marks)

Answer

9. InIEEE 802.11n and IEEE 802.11ac, they provide an aggregation of multiple frames to improve
system efficiency. There are 2 aggregation methods: MSDU and MPDU aggregations. Please
describe MSDU and MPDU, how 1t works. (10 marks)

Answer
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0. Figure below show categories of medium access techniques. Please pive examples of each sub-
category. (10 marks)

[ Medium Sharing Techniques
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Answer:
EY
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11. Figure below show system throughput of between pure Aloha and slotted Aloha. From this given
throughput result, please explain why slotied Aloha gives 2 times higher (with draw a diagram of

each scheme) (10 marks)

Ideal (no coflisions): R
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Throughput (ALOHA)
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R
1A 3 Throughput of pure Aloha and slotted Aloha

Answer
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12. TCP has a congestion avoidance mechanism. Graphs shown below, (a) and (b), are throughputs
obtained from 2 different TCP schemes. Please explain how each TCP scheme works.
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13, TCP has deployed cumulative acknowledgements where an acknowledgement acks all
contiguously received data. TCP assigns byte sequence numbers, for simplicity, we will assign
packet sequence numbers. A new cumulative acknowledgement is generated only on receipt of a
new in-sequence packet. A dupack is generated whenever an out-of-order segment arrives at the
receiver. According to this rule, please put on acknowledgement numbers in 1, 2, and 3. (5 marks)

S’ T e
EI New Ack aﬂNewAck
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34 - e e
New Ack Newjﬁ\n{:k w
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New Ack
Answer
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14. This is TCP Snoop Protocol. TCP Snoop Buffers data packets at the base station BS, to allow link
layer retransmission. When dupacks received by BS from MH, retransmit on wireless link, if
packet present in buffer. Please fill in packet numbers to all bank boxes given below:

241-4a2 Broadband Integrated Networks 10



Answer *Please fill in the blank boxes
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13, What are the advantages and disadvantages of TCP Snoop Protocol?
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16. In mobile environment, Maobile TCP (M-TCP} pertorms a better performance than a regular TCP.
Ptease deseribe how M-TCP works.
Answer:

17. Ethernet Passive Optical Network ( EPON). Sometimes called GEPON (Gigabit Ethernet Passive
Opticat 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 fintsh all the missing boxes (A), (B),
and (C); what their names are.
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GPON layering EPON Layering

TCP+UDP efe TCP+UDP et
P WP
1a)
ATM cell B}
GTC TL frame (c:
. GICswb-layer MAC loyer
PON-PHY PON-PHY

Answer;
A

{b)} Please describe GPON & EPON similarity.
Answer:

18. Passive I'TTH nctwork or passive optical network (PON) is playing an important role on today
network service and access technology, TDM-PON (Time Division Multiplexer PON}Y and Home-

Tsd
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A
O O USSP THU
run from CC to end users or point-to-point Home-run are competitors to provide a high speed
access network. Please make a comparison between both of them
TOM-PON
Fasnwe ] T,
spitter o ;
- t Pou
ce: = [CC .
RN
Passive power-splitting from Home-run from CQ to
CO to end users {PFON) end users
Answer

Answer
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20. ds: paugnlatoas 2 Azkuu naulinennzuuLdaay 1 Aziuy

drwillvsoy T mnefiagn “F vaneiione

1 TDMA s inefficient for low duty factor traffic

] Aloha gives much lower delays, at the price of lower utilization

1 DSSS gives better performance than OFOM

I Multiple antennas consume more power {than SISO)

Lot
2.1
3. [ Jin wireless communications, signal fading is caused by multi-path effect.
4. [
5 [
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