
5/4/2015

1

TEE 843 – Sistem Telekomunikasi

Muhammad Daud Nurdin
syechdaud@yahoo.com; mdaud@unimal.ac.id

Jurusan Teknik Elektro FT-Unimal
Lhokseumawe, 2015

Sistem Komunikasi Nirkabel

Wireless Communications
• Introduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLAN
• Cellular Communications
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Komunikasi Nirkabel
(Wireless Communication)

• Sistem komunikasi nirkabel atau nirkawat
(wireless communication) adalah sistem
komunikasi yang media transmisinya berupa non-
fisik (tanpa kabel/kawat). 

• Transmisinya menggunakan gelombang
elektromagnetik.

• Terminologi komunikasi nirkabel (wireless) 
adalah pengganti terminologi komunikasi radio.

• Mobile communication adalah sistem komunikasi
yg bersifat nirkabel dan memungkinkan pengguna
(user) dpt berkomunikasi sambil bergerak.
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Komunikasi Nirkabel (2)
• Secara umum mobile diidentikkan dgn wireless, 

sehingga istilah mobile communication sering
dipertukarkan dgn wireless communication. 

• Meskipun sebenarnya ada fixed wireless 
communication dan mobile wireless 
communication.

• Oleh karena sistem komunikasi bergerak yg paling 
dominan adalah sistem komunikasi seluler, maka
mobile communication sering juga diidentikkan
dengan cellular communication.

• Padahal sebenarnya sistem komunikasi bergerak
tdk hanya berupa sistem komunikasi seluler.

4



5/4/2015

3

Wireless
Communication

Fixed
Wireless

Mobile
Wireless

Non 
Cellular

Cellular

Non 
Cellular

Cellular

point to point communication, infra 
red communication, LMDS, 
Microwave  communication   

contoh :

contoh :

contoh :

contoh :

paging system (ERMES, NTT, NEC) 
, dispatching system, PAMR (Public 
Access Mobile Radio) dsb

PHS, CT2, PACS, DCS1800, 
DECT

GSM, CDMA/IS-95, AMPS, UMTS, 
PHS, DCS1800, NMT450, TACS, 
C-450, dsb 

Klasifikasi Komunikasi Nirkabel

Sistem Komunikasi Nirkabel
(disederhanakan)
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Wireless Communications
• Introduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLAN
• Cellular Communications
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Cordless Telephones
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Aplikasi
Cordless Telephones

• Residential Use
– First generation cordless phones (CT1)
– Cakupan hanya seluas rumah dan halaman.

• Telepoint dan Wireless local loop (WLL)
– Second generation cordless telephone technology (CT2)
– Misalnya pada stasiun kereta dan bandara.
– Pemakaiannya berkurang dgn semakin murahnya biaya

telepon seluler.

• Cordless Corporate Network
– Digital European Telecommunications (DECT).
– Personal access communication system (PACS) di 

Amerika.
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Wireless Communications
• Introduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLAN
• Cellular Communications

10



5/4/2015

6

PMR 
(Professional or Private Mobile Radio)

• The PMR systems are dedicated and 
independent mobile radio systems.

• Some of them are just simple “walkie-talkie” 
type radios, others are complex networks 
that use a technology similar to that of public 
cellular mobile radio systems.

• One typical PMR is owned by a taxi 
operator.

• Standar PMR digital modern: Terrestrial 
Trunked Radio (TETRA).
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Resource sharing dan 
Trunked network pada PMR

12



5/4/2015

7

Wireless Communications
• Introductions
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLANs
• Cellular Communications
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Paging Networks
• Paging networks merupakan komunikasi 

unidirectional saja.
• Pager merupakan sistem komunikasi 

wireless (nirkabel/nirkawat) yg low-cost.
• Pager sederhana hanya dpt menyampaikan 

“beep”, tetapi yg lbh maju dpt 
menyampaikan pesan (message) yg cukup 
panjang.

• Keberadaannya telah dikalahkan oleh 
munculnya sistem selular. 
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Wireless Communications
• Introductions
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLANs
• Cellular Communications
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Microwave Relay Systems
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Wireless Communications
• Introductions
• Cordless Telephones
• PMR (Professional or Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLANs
• Cellular Communica-

tions 17

Sistem Komunikasi Satelit
• Pada dasarnya, aplikasi dari sistem komunikasi 

satelit adlh utk komunikasi point-to-point.
• Namun, satelit jg menyediakan layanan komunikasi 

bergerak utk kapal dan pesawat terbang, sbg 
sistem komunikasi cadangan. Satelit yg digunakan 
adlh satelit geostasioner pd ketinggian 36.000 km.

• Lalu, satelit jg menyediakan layanan utk handy MS, 
menggunakan satelit-satelit yg berorbit pd 
ketinggian 700 – 10.000 km. Misalnya: Iridium dan 
Globalstar. 

18
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Satellites for 
Fixed Communications
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Satellites for 
Mobile Communications
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Orbit Satelit: LEO, MEO, GEO

21

Aplikasi Satelit
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Wireless Communications
• Introduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Communications
• Bluetooth
• WLAN
• Cellular Communications
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Bluetooth
• Bluetooth technology allows for the replacement of proprietary 

cables that connect one digital device to another with a universal 
short-haul radio link.

• Mobile computers, cellular handsets, printers, keyboards, and many 
other devices can be embedded with Bluetooth radios.

• Bluetooth was developed by the Bluetooth Special Interest Group 
(SIG, http://www.bluetooth.com), founded by Ericsson, IBM, Intel, 
Nokia, and Toshiba.

• A small wireless Bluetooth network connecting, for example, a user’s 
computer to its peripherals is called a personal area network (PAN)

• Bluetooth systems use the same 2.4-GHz license free frequency 
band as WLANs and they can coexist in the same area.

• Bluetooth uses frequency hopping spread-spectrum (FHSS) 
technology.

• The modulation rate of Bluetooth is 1 Mbps.

24
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Wireless Communications
• Intorduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Microwave Relay Systems
• Radio Paging
• Satellite Communications
• Bluetooth
• WLAN (Wireless Local Area Network)
• Cellular Communications
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Wireless Local Area Network 
(WLAN)

• Berasal dari jaringan komputer
berbasis IP (internet protocol).

• BS pada WLAN 
dinamakan access point (AP).

• MS pada WLAN dpt berupa PC (personal 
computer), laptop, smartphone, dll.

• Standar WLAN: IEEE 802.11a, IEEE 
802.11b, IEEE 802.11g, IEEE 802.11n, dll.

• Pita frekuensi yg digunakan adlh license 
free frequency band 2.4 GHz dan 5 GHz.
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Wireless Communications
• Introduction
• Cordless Telephones
• PMR (Professional/Private Mobile Radio)

• Radio Paging
• Microwave Relay Systems
• Satellite Comm.
• Bluetooth
• WLANs
• Cellular Communications
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Sistem Komunikasi Seluler
• Masalah utama pd jaringan komunikasi 

bergerak tradisional adlh rendah kapasitas 
akibat terbatasnya pita frekuensi.

• Jaringan selular menyediakan solusi dgn 
adanya penggunaan frekuensi yg sama
pd beberapa area dlm jaringan (dikenal dgn 
frequency reuse).

• Mekanisme kunci lainnya adlh handoff atau 
handover yg memungkinkan komunikasi 
tdk terputus saat pengguna bergerak 
menuju sel (area) lain dlm jaringan. 28
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Struktrur Sel
dan Frequency Reuse
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Struktrur Sel
dan Frequency Reuse (2)

30



5/4/2015

16

Struktur Dasar
Sistem Komunikasi Seluler

31

Mobile 
station

Mobile 
station

HLR
VLR

PSTN

Elemen-elemen dasar
pd jaringan seluler

• Base tranceiver station (BTS) atau terkadang 
disebut base station (BS) saja.  transceiver = 
transmitter/receiver.

• Mobile station (MS), misalnya pesawat telepon 
bergerak.

• Mobile switching center (MSC), yang bertindak 
seperti sentral lokal pd jaringan tetap (PSTN).

• Jaringan seluler dirancang utk jaringan akses, 
karena itu tdk memiliki hirarki swicthing dan untuk 
sambungan jarak jauh dan internasional 
menggunakan jaringan tetap (fixed network) sbg 
penghubung.
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Karakteristik penting dari
sistem seluler

• Frequency reuse provides a much larger number of 
communication channels than the number of channels 
allocated to the system.

• Automatic intercellular transfer, or a handover (or 
handoff), ensures continuity of communication when 
there is a need to change BSs.

• Continuous monitoring of communication between the 
mobile and BS verifies the quality and detects the need 
for a cell transfer.

• Automatic location of mobile stations within the 
network ensures that calls can be routed to mobiles.

• Mobile stations continuously listen to a common 
channel of the network in order to receive a call.
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Karakteristik penting dari
sistem seluler (2)

• Area pd jaringan seluler dibagi menjadi beberapa sel.
• Daya BS dan MS secara otomatis berkurang dgn 

berkurangnya ukuran sel.
• Daya transmisi BS dan MS dikontrol agar sekecil 

mungkin, utk mencegah interferensi pd sel lain yg 
menggunakan frekuensi yg sama (reuse of 
frequency).

• Dgn adanya frequency reuse, operator dpt menambah 
kapasitas jaringan dgn memperkecil ukuran sel.

• Low transmission power menjadikan masa operasi 
baterai lbh lama dan pelanggan lbh aman.

• Database: home location register (HLR) dan visitor 
location register (VLR). 34
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HLR dan VLR

• Setiap pelanggan didaftarkan pd suatu HLR 
oleh operator-nya.

• HLR menyimpan informasi ttg seluruh 
pelanggan yg terdaftar pd-nya, misalnya: 
dimana lokasinya saat ini, layanan apa 
digunakan, ke nomor nama panggilan harus 
ditransfer.

• VLR menyimpan informasi ttg seluruh 
pelanggan yg berada dlm area-nya.

• VLR biasanya terpadu dlm MSC, tp HLR 
biasanya terpisah secara fisik. 35

Kanal radio 
pd jaringan seluler

• Duplexing:
– Downlink atau forward link adlh kanal transmisi

dari jaringan (BTS) ke MS.
– Uplink atau reverse link adlh kanal transmisi

dari MS ke BTS.
– Pilihan duplexing: FDD dan TDD

• Kanal kendali dan kanal trafik:
– Kanal kontrol (control channel) utk signalling

dan kebutuhan kontrol lainnya.
– Kanal trafik (traffic channel atau dedicated 

channel) utk mengalirkan trafik (suara, data, dll.)
36
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Jenis-jenis kanal radio pd 
sistem komunikasi seluler
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Prinsip kerja (operasi dasar) 
jaringan seluler

• Setiap MS mendapat identifikasi 
(identitas), berupa nomor telepon atau 
kode lain.

• Beberapa modus operasi:
– MS in idle mode
– Outgoing call
– Incoming call
– Handover (handoff)
– MS transmitting power

38
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Operasi dasar 
pd jaringan seluler

39

Generasi Jaringan Seluler
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1G

1G (lanjutan)

42
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2G

Standar-standar pokok 2G

• GSM (TDMA) Eropa & Dunia
• PDC (TDMA) Jepang
• IS-54/IS-136 (TDMA) Amerika Utara
• IS-95 (CDMA) Amerika Utara
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Arsitektur GSM

Arsitektur GSM (lengkap)
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Characteristics of TDMA-Based 
Digital Cellular Systems
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(D-AMPS)

Multiple-Access pada GSM: 
TDMA-FDMA
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Multiple-Access pada IS-95: 
CDMA
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Pita Frekuensi yg Digunakan
pd (beberapa) 1G dan 2G
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2.5G; GPRS
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GPRS (lanjutan)
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GPRS (lanjutan)

53

3G
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3G (lanjutan)
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cdma2000
/UMTS

Arsitektur UMTS/WCDMA
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1G, 2G, 3G, 4G

1G, 2G, 3G, 4G
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/

, TACS

(IS-95), D-AMPS (IS-34/136), PDC

, CDMA2000, UWC-136

: LTE-Advanced, WiMAX-2
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59

Evolusi Jaringan Seluler Digital

60

4G

WiMAX-2

?
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Fleksibelitas Berbagai
Teknologi Nirkabel

61

Spirit Minggu Ini

• “Dan orang-orang yang bersungguh-
sungguh di jalan Kami niscaya Kami 
akan tunjukkan kepadanya jalan-jalan
Kami. Sesungguhnya Allah bersama
orang-orang yang berbuat baik.”
(Q.S. Al Ankabut [29] : 69)
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Sekian, ada pertanyaan?
Terima kasih, semoga berkah.

Semua softcopy bahan kuliah tersedia di
http://adf.ly/173i2d
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