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» Interference

m 12Sep2014 - Wave Propagation

m 195ep2014 - Radiation equation, Antennas

m 265ep2014 - Propagation models: Yun Ai

m 265ep2014 - Frequency rande and type of wireless communications - Raul
» G5M and UMTS (cell breathing)

m 170ct2014 - LTE - Solomon

m 170ct2014 -Voice in LTE - Mikhail Yakubovich

m 100ct2014 - WiFi long lange standards - Mohsen

m 100ct2014 - WIMAX - Qihaoli

m 100ct2014 - Security in NFC - Seraj

» System capapcity

» Basic Internet (free access to basic information (text & pictures) on the Internet]
® inverse MVNO: the customer owns the access network

» WLAN system for video communication
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#0slo simulations, performed for GSM at 1800 MHz

File:Scaleimage.png

how much does the range decrease when reducing the power by 10 dB?
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sDifferengé GSM - UMTS - 1909 - 2109 M} 2

= Frequen
= Receiver structure
~— GSM sliding window of 16 3.5

= UMTS Rake receiver WOL,M CD./LL g

Qlé6ratio:The ratio of the power inside to the power outside a
window of duration 16 3#,5. For each IR the window is slid to find
the position with highest power inside the window.

(Source:R Reekken, G. Levnes, Telektronikk)

#Results of link level simulation

Simulations to achieve minimum W-CDMA using given QoS
parameter: here voice service

(Source: Eurescom P921, D2)
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3Cell Breathing effect in UMTS “

Cell breathing and noise increase in UMTS@
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View: http://www.eurescom.de/~public-web-deliverables/P900-series/P921/D2/index.html  for "live simulation" and "Cell Ranges for GSM1800 anc
UMTS Services"

(Source: Eurescom P921, D2)

#Network planning

GSM versus UMTS

= UMTS is interference limited

= GSM is build on frequency reuse in the cells, while UMTS has the same frequency in neighbouring cells
= UMTS range is capacity limited

= UMTS requires simultaneous cell planning and network dimensioning

= handover is network based, the handset announces, network performs the handover

= In UMTS a mobile phone can be connected to two cells at the same time, the handover is then called soft handover. Handover between sectors in
of the same antenna are called softer handover
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WiMax and Wi-Fi

= Standard -
= Range R
= Scalability V\\D‘D‘Q -
= Bitrate {O&‘/ -
® Frequency band -
= Channel Bandwidth =
= Radio fechnology
= Modulation

= Mobility

-»
= Access Protocol

D =
>< J C‘QW L\Dla <

LOS OMN(/J' GHLWM\

5 A = 7 e
WiMax / 00 uy KUW&&“ Fi (802.11n)

802.16 *L = 802.11n,802.11ac LOS

he maximug range) = |ndoQr 70m\ outdoor 250m
Wy ‘an;,,\ A)”'ﬂ\

© hundreds cpnsumers 3 = From one to tens

P

Betweeyg 34 Mbit/s and 1 CGhbit/s = 150 Mbit/s (1 spatial stream)
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Adjustable from 1.25M fo 20, 25, Fd’&,(\- Per channel 40Mhz
28MHz, Y3 x

OFDM (256-channels) = OFDM
Mobile WiMax (802.1ée)
Request/Grant

From one

= Cannot move fast
= CSMA/CA or AP-uncontention

Reference from: H. Labiod, H. Afifi, C. DE SANTIS, “WI-FI, Bluetooth, Zigbee, and WIMAX™,

published by Springer,
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WiMax and Wi-Fi

WiMax
= Standard » 802.16
= Range » 50km (at the maximum range)
= Scalability = From one fo hundreds consumers
= Bjt rate » Between 34 Mbit/s and 1 Gbit/s

= Frequency band » |icensed/Unlicensed 2G to 11GHz

=» Channel Bandwidth = iyle fro 1.25Ml#g 20, 25,

» Radio fechnology
= Modulation
= Mobility

= Access Protocol = Request/Grant

#(256-channels) (\g »

e Ciha
= Mobile WilMax (802.16¢] P _
»

October 17, 2014

Wi-Fi (802.11n)

802.11n, 802.11ac

Indoor 70m, outdoor 250m

From one to tens
150 Mbit/s (1 spatial stream)
2.4GHz/5GHz

Per channel 40Mhz

OFD
Cannot move fast
CSMA/CA or AP-uncontention

Reference from: H. Labiod, H. Afifi, C. DE SANTIS, “WI-FI, Bluetooth, Zigbee, and WIMAX",

published by Springer,
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