


20161101_UNIK4700_l6.notebook November 01, 2016

Building
History, Now and Fu

History
Pioneers: Maxwell/ Hertz....
15, 265.... BE networks

Frequencies and/ Standards

lodo ’

A-Basiez of Communication
Electromagnetic Signals
Radio Ta ication Principles

Signal strength and Capacity)
B-Antennas and Prepagation

Free Space Pmpugu’rion(/ /
Antennas, Gain, Radiation Pattern Vj"

ultipath Propagation, Reflection, Diffraction H/@
Attenuation, Scattering -~

ayleigh. Rician. ..) — Fﬁl 0{(\\6 MQV‘\BI\/\

Environments (indoer, outdoor to indoor. vehicular)
Outdoor (Lee, Gkumura, Hata, COST221 models)

Indoor (One-slope. multiwall, linear attenuation)

b-System Comparizon ]() e %,&(
meimifmtl, MNFC « /7
Short Range: Z?@, Bluetooth, ANT+,.. HJ \(
WLAN/Witya02.11...

%Mobile: GSM. UMTS, IMT-A (WiMAX, LTE)

E-Makili
MD%DFI{ mobility

IP mability
F-Metwerk Building
Future Metworks

55 Heterageneous Netwaorks
Basic Internet




20161101_UNIK4700_l6.notebook November 01, 2016

'@ Eyenetworks - cwiunikn x" Frequency Ranges and [ x’@ UNIK4700/UNIKS700 M: % ‘Q UNIK4700H16Participan: X _ )

C | ® cwiunik.nofindex.php?title=Frequency_Ranges_and_Propagation_Models_for_Communications&action=slide

AA2-Mobile Generations

Building .... Networks
Histery, New and Future
History
Pioneers: Maxwell, Hertz....
15. 26.... 55 networks
Frequencies and Standards
Future Challenges
A-Bazicz of Communication
Electromagnetic Signals
Radio Communication Principles
Digital communication: Signal/Moise Ratio
Signal strength and Capacity: Shannon
B-Antennas and Propagation
Free Space Propagation
Antennas, Gain, Radiation Pattern
Multipath Propagation, Reflection, Diffraction
Attenuation, Scattering
Interference and Fading (Rayleigh, Rician, ..)
Mobile Communication dependencies
C-Propagation models
Environments (indoor. outdoor fo indoor. vehicular)
Outdoor (Lee, Okumura, Hata, CO5T231 models)
Indoor (Une-slope. multiwall, linear attenuation)
D-Syztem Comparizon
Proximity: RFID, NFC
Short Range: ZigBee. Bluetooth. ANT+...
WLAN/Wifi/a02.11..,
Mobile: GSM, UMTS, IMT-A (WiMAX, LTE)
E-Mobility
Mobile Metwork mobility
IP mobility
F-Network Building
Future Networks
55 Heterogeneous Metworks
Basic Internet
Video Distribution Metworks
Coverage simulations
Coverage simulations
Tratfic simulations
Network Capacity simulations
Building .... Networks

Frequency Ranges and Propagation Models for Communications &) = ﬂ « »
UNIK4700/UNIKS700 1724

1: AA2-Mobile Generations v

C) \ - Takmikrof... @” r—

—



20161101_UNIK4700_l6.notebook November 01, 2016

History Of Wireless Commumcatlons

/,WUL fat L{(r;r N
Whlle- 16 Gnd 26 were P = b SG?. Seamless heterogeneity

all about radio X Wf'

. Personalised’broadband
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u 36 Gnd Beyond 36 3G: éD/l,lﬂ Muttlmedla communication
(B36G) are all about Q N 1
Services \ I'[\;Iogle telephony, SMS, FAX,

= 4G is using mobile §9 ) 1

Mobile telephony
broadband o
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= 5G will be truly heterogeneous network
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Frequency Spectrum
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Expansion: 960 — 1700 MHz
Radio

av., S-UMTS, GPS, Fixed Radio, Inmarsat, Meteorology, Space Remote Sensing

Expansion: 300 - 900 MHz
PMR, NMT450, Broadcast, Industrial usage, Remote measurements, etc
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Current Wireless Technologies

Ultra short range

= RFID, NFC N 1
/" 5(/ 2 /l J
= Bluetooth, Wibree, Zigbee, WiMedia, (

. ANT+, Bluetooth Smart @Ener@m

Local area S

= Wireless LAN, 802.11 family

®  Wireless telephony: DECT (Digital Enhanced Cordless
Telecommunications)

Vicinity

Mobile Communications:

= NMT [
= GSM I{ W" { | ;
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! Class 1 100 mW ~100 meters
) (20 dBm)
3 Class 2 2.5 mwW =10 melers
(4 dBm)
5 Class3 1mwW -1 meter
(0 dBm)

Version 1.2 1 Mbits/sec

Version 3 Mbits/sec
2. 0+EDR
WiMedia 53 - 480
Alliance Mbit's
(proposed)
{1~
|
Al
ARy

= Mobile satellite communicatior’: GeosTaTiOWInmar'saT A, C, M) or low orbit (e.g.

Tridium)
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Expectations Towards Global Coverage

Wﬁ(ﬂzb @

= According to Ericsson, Mobile Technologrﬂ are
available for 50% of the world's population (2013),
and the coverage will increase to 75% by 2017.

= According to Internet.org (Facebook, Opera
Software, ....), only 1/3 of the world’s population has
access to the Internet (2013).

= An extrapolation by the Basic Internet Foundation
points out that even in 2017 about 45% of the
population will not have access to Internet, mainly
due to affordability. Thus they promote the free
access to basic information of the Internet, being
text and pictures.
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Measurements In Rural Farmland

= Typical IR from Farm_1, 1718 Unik/MHz. Total received power was/-84 dBm, 20 dB above
GSM sensitivity level —_—

dBO (@ ﬁg"{d@M - \4
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VZ ~ Y 6: (/
5 6 LL
(Source:R Razkken, 6. Levnes, Telektronikk) /“r

These questions are valid for all of the following impulse responses }ng"/ ) ZE ég

= from delay, calculate reflection factor and free space attenuation

®  describe characteristics of reflection
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= Typicc
25 dBm-{un O
antennas.

dB

-10

300 400 500 600 700 800 ﬁgft:iﬁgo
b ns

(Source:R Raekken, G. Lovnes, Telektronikk)

why almost equal distribution? What effect?
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Forest, 961 MHz Measurements

= slightly hiIIy terrain

or

=20

/ ?M Q{WC@
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i HT =6m, $=0.039 dB/m * %
( 40dB o sel)

- Free space (Lo)
* Measurement
| — A.exp(-ar) + Lo
Total PL Model

O Discarded meas.
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ETSI Indoor Office Test Environme

= derived from COST 231

B s transmitter-receiver distance in m: A is
humber of floors in the path

» path loss L should always be more than free

space loss. Log-normal shadow fading standard
deviation of 12 dB

] Pa'l'h IOSS mOdeI' Lmdum' - 3? lui-f. r-—+ lh;)’ H““—FE}'H:H—EI:‘_”' 16

[dB]
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Forest, 18900 MHz Measurements

= slightly hilly terrain

CW Pw [dB]
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