Advanced Computer Network Final (103/06/18)

Classify the following wireless network standards into (a) wireless LAN, (b) wireless
personal area network. (¢) 2G cellular network. (d) 2.5G cellular network. (e) 3G
cellular network. (f) 3.5G cellular network. (g) 4G cellular network (14%)

LTE, UMTS, GPRS, Bluetooth, HSDPA, GSM, 802.11

(a) Router, hub and switch 4 %] & % 8 & iR & 7 (6%) (b)Which two important
information of the AP is given to the wireless host through the beacon frame? (4%) (10%
total)

Draw a figure to show the CDMA encoding and decoding processes for two senders and
receivers if the CDMA code of senderl and receiverl is (-1, 1, 1, 1, -1, -1, -1, -1) and
that of sender2 and receiver2 is (1, -1, 1, 1, -1, -1, 1, 1). Please note source bits of
senderl are (-1, 1) and those of sender2 are (-1, -1). (3* & iE42& § 1 & >encoding F¥ %

fe B AP A e % o decoding PF receiverl and 2 A B B k| 10%)

T pE A % S Bthernet R RE D ()81 73 B ML 2 B0 L& -
427 (2%) 719195 F B4 0 (4%) (b) B 5 Ethernet 4 i 5 edE 65 £~ 65 4l ip B &
GoedE s T B R DY SRR DR LA (2%) (o) PR
ERPE* SO68B erfR i 5 i BB IPER S P 7 (d pinl 2 8, 8%) (16% total)

(a) What is mobility? (2%) (b) What kind of routing is used by Mobile IP? (2%) (c)
Describe its routing operation by drawing a figure. (8%) (d) What problem will happen
using this kind of routing? (2%) (total 14%)

Draw a figure to describe Components of cellular network architecture (12%) (& &
7B TP H )

How IEEE 802.11 uses CSMA/CA with RTS/CTS packets to avoid collision? % ]I 4c
P (8 %)

Describe how Ethernet uses CSMA/CD with exponential backoff (& ¥ dfidg {$ 4o i@
¥ 17) in detail (9%)

Draw figures to describe the infrastructure mode of wireless networks. (& Bl 4 f? >
7%)
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1. Classify the following wireless network standards into (a) wireless LAN, (b) wireless personal area
network. (¢) 2G cellular network. (d) 2.5G cellular network. (e) 3G cellular network. (f) 3.5G cellular
network. (g) 4G cellular network (14%)

LTE, UMTS, GPRS, Bluetooth, HSDPA, GSM, 802.11

Ans: (2% each)

(a) wireless LAN : 802.11,

(b) personal area network: Bluetooth,
(c) 2G cellular network: GSM

(d) 2.5G cellular network: GPRS

(e) 3G cellular network: UMTS

() 3.5G cellular network: HSDPA
(g) 4G cellular network: LTE

2. (a) Router, hub and switch 4 %] £ % % & cnie itk & ? (6%) (b)Which two important information of
the AP is given to the wireless host through the beacon frame? (4%) (10% total)
Ans: (a) Router: layer 3, hub: layer 1, switch: layer 2 (2% each)
(b) AP’s name (SSID) and MAC address (4%)

3. Draw a figure to show the CDMA encoding and decoding processes for two senders and receivers if the
CDMA code of senderl and receiverl is (-1, 1, 1, 1, -1, -1, -1, -1) and that of sender2 and receiver2 is
(1,-1, 1, 1, -1, -1, 1, 1). Please note source bits of senderl are (-1, 1) and those of sender2 are (-1, -1).

Y EAZE B Ak > encoding FF A iy BB AP e ek % 0 decoding PF receiverl and 2 4 BB d %k,
10%)
Ans:
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YT BEE © (4%) (b) H2 A Ethernet e aiF s £ - AR i in WA wdd » 3 f B2k T D
LRRT  SERFOLF L2 Q%) (O AP GRFE T S68B iR o ST 5 A
L 2(d pinl I 8,8%)(16% total)
Ans () 8134 FjEd cha » A 42 & h-42 2%) - E %1 4%)
(DYRIA5(2%) (c) 1~ ¥ 4 2 4 3 6% 4~ F S~dF 6% 7T v 84 (8%)

5. (a) What is mobility? (2%) (b) What kind of routing is used by Mobile IP? (2%) (c) Describe its routing
operation by drawing a figure. (8%) (d) What problem will happen using this kind of routing? (2%)
(total 14%)

Ans:

(a) mobility: handling the mobile user who changes point of attachment to network (2%)
(b) indirect routing (2%)
(c) Each step 2%, total 8%

foreign agent

receives packets,
home agent intercepts forwards to mobile  visited
packets, forwards to network
foreign agent

home
network

o

wide area

nefwé(
correspondent —

addresses packets

: mobile replies
using home address P

of mobile directly to
correspondent
(d) triangle routing (2%): correspondent->home-network->mobile => is inefficient when

correspondent, mobile are in same network

6. Draw a figure to describe Components of cellular network architecture (12%) (& & 1 6 38 » # zLp H
i)

Ans: MSC (2%); Cell (2%); BS (2%); Mobile user (2%); air interface (2%), wired core network (2%)
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e

Components of cellular network architecture

MSC
|7_I connects cells to wide area net

U manages call setup (more later!)
O handles mobility (more later!)

— cell

O covers geographical — \
region \ ol X

Q base station (BS) N
analogous to 802.11 AP N
O mobile users attach
to network through BS
Q air-interface:
physical and link layer
protocol between

mobile and BS

" public telephone
network, and
Internet

wired network

6: Wireless and Mobile Networks 6-36

7. How IEEE 802.11 uses CSMA/CA with RTS/CTS packets to avoid collision? 2 BT 4c 72 3 (8 %)
Ans:

e sender first transmits small request-to-send (RTS) packets to BS using CSMA; RTSs may still

collide with each other (but they’re short) (2%)

e BS broadcasts clear-to-send (CTS) in response to RTS; CTS heard by all nodes (2%)

e sender transmits data frame, other stations defer transmissions (2%)

e BS replies ACK to sender (2%)

.

Collision Avoidance: RTS-CTS exchange

& C@_"Dj @«m
s Asp s &
.J_ RTS(A) | 'HTQTW

i reservation collision
| RTS(A)
CTS(A) CTS(A)

defer

time.
ACK(A) ACK(A)

6: Wireless and Mobile Networks  6-25

8. Describe how Ethernet uses CSMA/CD with exponential backoff (& & !4 {& 4o @ #5 i%) in detail

(9%)
Ans:
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» adapter doesn’t transmit if it senses that some other adapter is transmitting, that is, carrier sense (2%)
» transmitting adapter aborts when it senses that another adapter is transmitting, that is, collision detection
(2%)
» Before attempting a retransmission, adapter waits a random time, that is, random access with
Exponential Backoff. (2%)
» first collision: choose K from {0,1}; delay is K- 512 bit transmission times (1%)
after second collision: choose K from {0,1,2,3}...(1%)
after ten collisions, choose K from {0,1,2,3.4,...,1023}  (1%)

9. Draw figures to describe the infrastructure mode of wireless networks. (& Bl 4r 3P > 7%)
Ans:
infrastructure mode:
e cell (2%)
e base station connects mobiles into wired network (2%)
e mobile (2%)
o BI(1%)




