PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING

Final Examination: Semester I Academic Year: 2015
Date: December 12, 2015 Time: 13.30-16.30
Subject: 212-463 Telecommunication Engineering Room: #v{u
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Final Examination: Semester | Academic Year: 2015

Date: December 12, 2015 Time: 13.30-16.30
Subject: 212-463 Telecommunication Engineering Room: ‘fﬁvju
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Do all problems

Assume the switch in Figure 1 is part of a home system for both calling and called

parties. Explain clearly the paging mechanisms using the scenario in Figure 1.

o 4 a [ . . I3 ' A o ar
{-Audaland- aun@li switch lu Figure 1 1udunilsnes home system dniy
E wva T % o : a . \ O
nagiSun (Hadiums) uaz goniFun (Famems) sseSununaln paging ansia
widlapldidlasasaslu Figure 1}
(6 points)

Figure 1 Two cellular-phone calls

Explain the registration process of a mobile station (MS) using a scenario as
shown in Figure 2. Suppose that the home system of a mobile user is in
Morristown and this user moves from a visited city (New York) to another (Los

Angeles).

-fudaland- saSununszuiuns registration 289 MS laglfidlasatoslu
Figure 2 au3@71 home system paaflEInsdwriindaufiaglu Morristown uazilF
Insawriiliafaufiannilias New York Ut Los Angeles)

(4 points)
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Home Location Register

Visitor Location Register

Los Angcles, California New York City, New York

Figure 2 Registration process

Explain the call delivery process of a mobile station using a scenario as shown in
Figure 3. Assume a wireline phone attempts to call a mobile subscriber in this

scenario.

-sutaland- 23au1e call delivery process U84 mobile station laglgid1lass

Iod

Faalu Figure 3 munddlnsdwiunuldmoneowinaFondldlnsdwriiadond

Tuiinlasasaaiy)
(4 points)

Figure 3 Call delivery process

Discuss the similarities and differences among FDMA, CDMA and OFDMA

fudaland- wemsoaanumniiswuazainuadlusznity FDMA, CDMA uaz

OFDMA}
(6 points)

AMPS is the first generation (analog) cellular systems based on FDMA. Consider
the AMPS forward (downlink) control channel. It has an effective data transfer rate
of 1209.5 bps. In a typical AMPS system a maximum of 30% of the forward

control channel bandwidth is dedicated to paging, a PAGE command requires 28
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bits and on average must be repeated twice before receiving a response from the

mobile.

-fudaland- AMPS ﬁas:uuimﬁwﬁmagmimuLLauzﬁanéuﬁ 1 fivhonuun
Aug1uu09 FDOMA RINIDNTEISTYYIMATUAIUU Downlink 189 AMPS
ﬁaqﬁmﬁmﬁnmmuquﬁﬁ effective data transfer rate 7 1209.5 bps lagivly szuu
AMPS WLi4 30 % 28IUUUGINTITaIR N MAILANLL downlink T paging
s PAGE usinzdndsdaans 28 Da uazlanialy dindasdednds PAGE 2 a%a

rowfiazldsumInauausInInIAnTLafown}

a. What is the maximum number of mobile terminating calls per hour that
the system can handle in a geographic service area based on paging

capacity.

(-fudalang- aoma‘hmumnﬁqmao mobile terminating calls per hour

fiszuumaniodamsleluiuilivimmaplimaaiuuiugiuses

paging capacity}
(4 points)

b. If a geographic service area is divided into 10 paging areas of roughly
equal load and when a mobile terminating call request is received only

one paging area is paged,

Fudalang- dudsiudilivimamegiimaaiosniu 10 paging
areas Nfllnaalvi ¢ i waztilale3u mobile terminating call request 3¢
a A A 1 :: :i‘
UIWEINW paging area LNUWNAN page}

i. what would the system paging capacity be?

° (3 ' . .
{-fudaland- 39men system paging capacity}
ii. What are the drawbacks of this approach?

Fudaland- Toifurasumdaiifanzs)
(4 points)
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Consider the M/M/1 queue. Denote the mean customer arrival and service rates
as A and u respectively in the units of customers/time. Using the flow balance

approach to determine L, W, L_and W,

dutaland- Rswn MM queue uuald A waz 4 Unu mean customer
arrival rate L8z mean service rate aud1ey lasiiniieiu customersitime 2914

flow balance approach w1 L, W, L_uaz W}
(12 points)

Discuss how an ATM network allocates resources to different types of traffic
(CBR, VBR, ABR and UBR) simultaneously during a steady-state period of time

(no additions or deletions of virtual channels).

-fudaland- Wansouinedaine ATM Htmradslslumsdaasiniweins
TWuAnsTIAnnanatusia (CBR, VBR, ABR and UBR) wiay ¢ nulugiaim
steady-state (Lifin1siRunIaaa virtual channels)}

(10 points)
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