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Currently Avaijlable Celiular bands: 778 V /L INT
GSM 900 ink) + 35 (downlink) = 70 MHz L
0:

GSM 18007 75{uplink) + 75 (downlink) = 150 MHz 35 M ffo — [ JF = SSMH,
Cellular 850 plink) + 25 (downlink) = 50 MHz 1800
UMTS:(60 Juplink) + 60 (downlink) = 120 MHz

PCS 1900: 60 (uplink) + 60 (downlink) = 120 MHz

AWS: 45 (uplink) + 45 (downlink) = 90 MHz

T2 Yorh, .
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\ AWE 710-1755 55 1W U5 Auctions compieted September 2008

"Spectrum Analysis for

700 MHz TAE-TES TTE-753
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UMTS Core | 1920-1980 | 21102170 "2 g dU 15 20 | Europs and Asia Pac Patential for urused
- WWCDMA carriers
GSM 1800 | 1710-1788 | 18081880 |1 1 Europe and Asia Pac. Refarn undenttilzed
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Source: http://www.spectrum2020.ca/presentations/Rappaport.pdf
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Mobile Communication Spectrum

Spectrum requirements

= increased spectrum need

= due to mobile broadband
= indoor coverage, replacement of fixed networks

= |ow frequencies for increased range, thus coverage
(=

Currently Available Cellular bands: ' H‘ ,,U /? e
GSM 900: 35 (uplink) + 35 (downlink) = 70 MHz / _ (/l‘\}[l @
GSM 1800: 75 (uplink) + 75 (downlink) = 150 MHz

Cellular 850: 25 (uplink) + 25 (downlink) = 50 MHz

UMTS: 60 (uplink) + 60 (downlink) = 120 MHz
PCS 1900: 60 (uplink) + 60 (downlink) = 120 MHz P /,}
AWS: 45 (uplink) + 45 (downlink) = 90 MHz : Z
S S B ™ S Frrhere et (_, % Z

S _ wm_zru & Eignment with ELrope > h (_ a ,g Dh U

. = 8 2 e =

AWS 1710-1758 2110-2158 b“ 2 | US Auctions completed Septermber 2008
= is fi
Epacirumnalysie|fon o IMT 2500-2570 | 2620-2680 135 5 10 95 20 | initaly Westem Europs
Future LTE Deployments' Exdsnsian B | oreotunity torme ottt & LTEM

chamels of up 1o 20 MHz

(white paper) by Motorola GSM 500 280915 925960 | |

220 | Restiocate e spactnum o scvanced
Inc., 2007. || etworks, such as LTE. from 2008 orvers -
UMTS Core | 1920-1980 | 21102170 '35 200 15 20 | Eurcos and Asia Pac Potential for unused
. WICDMA carriees P .
GSM 1800 | 1710-1785 | 1B0S-18BO0 (125 5 10 15 20 | Eurcpe and Asia Pac Refern undenilzed
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—
PCS 1500 | 1850-1910 | 1530-1980 |125.5 10 15 20 | U'S Refam dier now 700 M-z od AWS
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Source: http://www.spectrum2020.ca/presentations/Rappaport.pdf

UNIK4700/Mobile evolution 46
UNIK4700/UNIKS700 2/20

N [l
ﬁ . - - - " 14:50
- - NO . me W L)
9 Q Takmikrofon-... [ ) B e B UNIETUO/UNL. | B 130 501006

10



20161129 _UNIK4700_notes.notebook November 29, 2016

' @) UNIK4700/Mobile evelu: X Y @ UNIKA700/UNIKITO0 Mc X

C | @ cwiunik.nofindex.php?title=UNIK4700/Mobile_evolution_4G&action=slide @ :

The Challenge Of Area Coverage

Land area Norway, 385.178 km”~2 - 7500 |

: i o1 LT Bl Vo for
basestasjons lelenor: faiectdd 12 B sl
http://www.mynewsdesk.com/no/telenor/pressrelec
haar-du-faar-4g-der-du-bor-1399662

= Tanzania 947,303 km~2 = 3 x Norway,
= Mali 1.240.000 km”~2 = 4 x Norway

= DRC 2.345.000 km”2 = 8 x Norway
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Throughput Increase

100G )
Short links (1m)

10G

WLAN (10m) &b
———?302_ Mac = o~ f-8 m
W;/C”éﬁh?é}""( 100m)

1G

100M
10M

1995 2000 2005 2010 2015

[Presentation G. Fettweis, IEEE VTC forum Baltimore], http://www.ieeevtc.org/plenaries/vtc2007fall/28. pdf
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Oslo Simulations, Performed For GSM At 1800 MHz
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how much does the range decrease when reducing the power by 10 dB?

(Source: Helge Dommarsnes, Telenor Mobil)

UNIK4700/Mobile evolution 46
UNIK4700/UNIKS700 6/20

q { Q Takmikrofon -... E" E _:_ T i ? Uten navn * - ... & Skype e r KQTDO;"UM--- NO L ez U gy 14:59

2911.2016

13



20161129_UNIK4700_notes.notebook November 29, 2016

’Q UNIKA700/Mobile evelu: X y @ UNIK4T00/UNIKITOO Mc X ‘. File:Fou3-99MeilingBroc X

=2 C | @ cwiunik.no/index.php?title=UNIK4700/Mobile_evolution_4G&action=slide @ | :

UMTS Cell Planning

UMTS
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(Source:Telenor FoU report 3-99)
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Cell Breathing Effect In UMTS

NOy
Cell breathing and noise increase in UMTS voice M) o l’ ! I(*Z
| ~ f 'I { e =t . )
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number of users

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

(Source: Eurescom P921, D2)
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Unstrung.Com - Wireless News, 24 Nov 2009  / [(J) 1t Y[/ 2
fr“r”-“ A
11:20 AM -- Four Finnish operators got some Long Term Evolution (LTE) and WiMax spectr':.lrn for{just
€3.8 million (US$5.6 million). (See Finland Awards 46 Spectrum.)

Finland completed its auction of 2.6 GHz spectrum yesterday, which lasted for five days and went 27
rounds. All three main operators and a new entrant acquired licenses for proto-4G mobile broadband
services.

For the LTE spectrum (that is, Frequency Division Duplex), Elisa Corp. bid €834,700 ($1.2 million) for
50-MHz; TeliaSonera-AB(Nasdaq: TLSN) bid €819,200 ($1.2 million) for 50 MHz; and DNA Oy bid €
675,700 ($1 million) for 40 MHz. \/

For the Wi Eiéﬁ?c?ﬁuﬁxiﬂiﬂgr?ime Division Duplex), newcomer Pirkanmaan Verkko Oy bid €

1,468,200K($2.2 million) for 50 ﬁFr?x

So now Finlaﬁa,"Norwey,_qndéwéﬂén have auctioned 2.6 GHz spectrum. Norway's auction totaled 229
million Norwegian Kronor ($41 million) in 2007 while Sweden got 2 billion Swedish Kronor ($304 million)
in 2008. LTE deployment plans are well underway in Norway and Sweden. (See Craig Goes to Norway,
Sweden Awards 46 Spectrum, Swedish 46, Telenor to Test Huawei LTE, and TeliaSonera: We'll Do 46
in 2010.)

Meanwhile, the rest of Europe still waits for more spectrum. (See Germany's Monster 4G Auction,
Europe Faces 4G Spectrum Delays, French 46 Spectrum Update, and Europe Waits for 4G Spectrum.)
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Mobile Communication Spectrum

Spectrum requirements

= increased spectrum need

= due to mobile broadband
= indoor coverage, replacement of fixed networks

= |ow frequencies for increased range, thus coverage
(=

Currently Available Cellular bands: ' H‘ ,,U /? e
GSM 900: 35 (uplink) + 35 (downlink) = 70 MHz / _ (/l‘\}[l @
GSM 1800: 75 (uplink) + 75 (downlink) = 150 MHz

Cellular 850: 25 (uplink) + 25 (downlink) = 50 MHz

UMTS: 60 (uplink) + 60 (downlink) = 120 MHz
PCS 1900: 60 (uplink) + 60 (downlink) = 120 MHz P /,}
AWS: 45 (uplink) + 45 (downlink) = 90 MHz : Z
S S B ™ S Frrhere et (_, % Z
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chamels of up 1o 20 MHz

(white paper) by Motorola GSM 500 280915 925960 | |
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Inc., 2007. || etworks, such as LTE. from 2008 orvers -
UMTS Core | 1920-1980 | 21102170 '35 200 15 20 | Eurcos and Asia Pac Potential for unused
. WICDMA carriees P .
GSM 1800 | 1710-1785 | 1B0S-18BO0 (125 5 10 15 20 | Eurcpe and Asia Pac Refern undenilzed
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—
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Source: http://www.spectrum2020.ca/presentations/Rappaport.pdf
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