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« 3G/4G LTE global market overview

e UMTS Forum contributions to the
work on IMT mobile broadband

* Mobile data traffic strong expected
growth = towards WRC -15

* Future technology evolutions &
services =» new spectrum needs
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3G/4G global deployment
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breakdown and evolution of 3G/4G connections by regicen (Junse 2014}
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AG LTE: the blg plcture

. conpnectons (end of June 2014, Tm+ subs) P @ 1 0-50m . Sl _;,.'a

comnections w conneciions connections connections me

Canada
Russia China
Japan
USA
5 Arabis
= Korea
Hang Keng
Malaysia Brazi
Sngapone -
i South . \5
Africa M
LTE comnectioms
wiorigwide as of
]

June 30, 214 i
[imonma WCTS) I I I a k__}

Japan's LTE subs [FHima has row becoms the Ehare of the LS., Souin Morss:. LTE retwirks commercaly
corsume shiut Z38rmonth of dats secord] [ergast LTE smanphons 2nd J=nein the workd™s LTE leurchied woridwide 2= of
vi. 1668 for LS subs [Eversge for markes in terms af vollmes n subeerier bEssend Juns 2014, duly 2074 in 111 coundries.
{fes Srmt-four momang of 200 4, mobils 3214, with almost 5 fourth of {nfama WGISE A I";I = which Wik riss o

= Dec. Mar Jum Sep Dec Mar Jim ; 3¢
anly, WS smohided) iz 13 13 13 13 4 14 gioba| LTE wilumse S50 by YE™ T4

(iobeds, Juwss 25) M2 WIS (Seplemper 3, 2074 et [Cagrtsmoint, Aug2 G5A, July 28 F01)



The

spectrum's

]

compared
to other

things

'-I".

[Spectrum is]

i Fre 3
the mosi

vaitable natural

FESOIFce § J I‘_‘!pr

informat ion age.”

Promoting mobile broadband evolution

Stabe T

e il a

Building %’l Bill Gates

51 bilfion $52.8 billion

Temporary
apsiziance

for nﬂar
farmities (TAMNF)
£24 billion
il

&

Governmanit
Medicaid

o
iy

McDonalds
531.2 billion

All the geld
stored in
Fort Mo
S45.C billon

i

m a0 .
(i1 N Yalaa |-I|" -

3GPP/PCG#33, 28 October 2014, Bundang, Sout

W www.umts-forum.org

.S, radio spectrum §TT1 billlon (o2l

h Korea

T twitter.com/umtsforum



Promoting mobile broadband evolution

w www.umts-forum.org T twitter.com/umtsforum

UMTS Forum is a long-standing trade organization
supporting UMTS / IMT/IMT Advanced technologies, th e 3GPP
mobile broadband roadmap — as well as, inthe ITU co  ntext

UMTS Forum developed Report 07 for WRC-2000 R@[@@UJ& 07

— where the band 2500 — 2690 MHz was identified
to UMTS/IMT

UMTS Forum developed Report 40 for WRC-07

— for the Report ITU-R M.2072 on the future mobile
market, estimates the total volume of mobile traffic R@ @[ﬁt 4@
will reach about 60 EB per year around 2020 [@

— in support of Report ITU-R M.2078 estimating the
total UMTS/IMT spectrum requirements in 2020;
1280 MHz for a “low market” and 1720 MHz for a
“high market”

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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UMTS Forum deve|oped Report Comparison of M.2072 with Current Data
44 for WRC-12 / 15 (for an New
agenda item) Forecas’
Range of
ELWU” fnrecasts B
— forecasts addressing the year 2020 E / / in M.2072
(2025) 5
— for a diverse range of applications and | § * 7 —
services that require very high peak . /
data rate delivery
— In support of the new Report ITU-R s erssccunamanaas
M.2243 [IMT.UPDATE] forecasting the SEREEEREEEEEEEERREERE
future mobile market Report [TU-R M.2243

Report

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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WRC-15 preparatory activities
for the mobile service

Agenda Items

1.1 Additional frequency allocations for broadband

mobile and identifications for IMT
1.2 700 MHz band/broadcasting and ARNS
 ic PPDR

Source : ITU-R

3GPP/PCG#33, 28 October 2014, Bundang, South Korea



Towards WRC -15

ITU-R Report M.2243 highlighted trends o 120
of fast growing mobile data traffic,
very high peak data rates, and need
for capacity and coverage
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ITU-R WP5D extrapolation for year 2020
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Year

expansion of M2M traffic

=>» it is predicted that mobile traffic in 2020 would increase by 44 — 80
times subject to market developments, compared to year 2011

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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1 340 MHz 44-fold
1 960 MHz 80-fold
Source : ITU-R

3GPP/PCG#33, 28 October 2014, Bundang, South Korea 11
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Ultra dense deployments

« order of magnitudes more dense than most dense networks of
today

» locally, infrastructure density of the same order or higher than
device density

* Dboth indoor and outdoor, very dense environments 4

o extreme peak data rates and traffic capacity a few
gigabits per second

* minimized energy consumption

« very low cost deployments and maintenance

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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Backhauling , for the gigabit cell sites, multi-gigabit backhaul is needed

M2M communication, an integrated part of future networks

— communication link partly under network control, that is to say - network
assisted

— quality of service in licensed spectrum , but also in other spectrum

D2D direct peer to peer communications, network assisted
— for user terminal devices, machines, cars,...
— discovery of peer devices lr‘\~\\
— enhanced capacity off-loading
— when mobile broadband networks ar
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 significant increase of subscriptions and traffic placing
demands for more spectrum resources

e in addition, more spectrum is also driven by demand for low
latency and high peak data rates

 more bandwidth is needed for the advanced gigabit services
and applications, and dedicated spectrum is fundamental
for serving quality consumer needs

« complementary and supplemental use of spectrum would
also be needed

— downlink only (SDL) for broadcasting and unicasting
— small cells (heterogeneous networks)
— unlicensed indoor (RLAN)

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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Facts and figures [ Objectives ] Levers
UK Ofcom predicts  Deploy more
x45 growth by 2030 Coverage spectrally efficient
(pre-offloading) and technologies
x25 growth by 2030 * Refarming of
(post-offloading)* Capacity existing spectrum
Cisco predicts amount » Use of alternative
of mobile traffic networks (when
increases from 2.7 Performance viable)
exabytes/month in * New spectrum (low

: 2
2014to 33.271n 2018 and high frequency)

Spectrum is clearly a scarce resource and there are many competing demands, but
ultimately allocation should be made on basis of quantifiable benefit (efficiency)

! Mobile Data Statement, May 2014
2Cisco VNI Mobile 2014

3GPP/PCG#33, 28 October 2014, Bundang, South Korea 16
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.
METIS: Objectives 5G development !“«‘;

", 10 times longer battery life for low |
power MMC = - .
- Up to 10 years time (for » 1000 times higher mobile data
g sensofs/pagers) J volume per area | subscriber
1010 100 TEs FIGRETTUMBETOT| | coviaretoioermont
connected devices — - =
- 300,000 devices per access node

: ~ Trathic Volume

New ﬂppliCHﬁUIlS 1 10 o 100 times higher typical

_ _ e user data rate
» Support of ultra-fast application ~ over 1 Ghps as typical user data
response times  rate
- EZE lateney < 5 ms with high
" reliability | ,
Source: METIS

3GPP/PCG#33, 28 October 2014, Bundang, South Korea 17
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Example of Framework for 5G (3) o
Maximum system capabilities

Peak data rate ' >10Gbps
—_— 5G
w: — IMT-Advanced

500km/h

Energy Saving . 1/nx " Mobility
(energy/bit)
> 1000 x
Lfiemoy, — /tmn Capacity (km?)
(RAN R.T. delay)
Number of connected ——W—

N devices/cell 10000 n RIB

31

3GPP/PCG#33, 28 October 2014, Bundang, South Korea 18
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Future 5G spectrum: combined usage
of lower and higher frequency bands

Existing cellular bands Higher frequency bands
(high power density for coverage) (wider bandwidth for high data rate)
A A
r N ~ B
Very wide Super wide
‘ ‘ (e.g. > 3GHz) (e.g. > 10GHz)

“4’/ Frequency

Source: NTT DOCOMO

3GPP/PCG#33, 28 October 2014, Bundang, South Korea 19
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Suitable new additional spectrum for
future IMT systems

470-698 MHz (TV UHF)
1.4 GHz (L-band)

2.8 GHz (S-band)
3.6 GHz (C-band)

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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UMTS Forum presses for acceleration of

EC’s 700 MHz review
Spectrum policy on UHF band must not put Europe behind other regions

09 September 2014 : The UMTS Forum has welcomed a new report to the European
Commission on future use of the UHF spectrum band (470-790 MHz).

A number of high-level technical initiatives in Europe have already identified various
long-term scenarios for use of the 470-694 MHz band, including one where
broadcast and broadband services can safely co-exis t with significant benefits
for consumers . The report to the European Commission endorses such a scenario
through its proposal to adopt a ‘flexibility option ’, giving European countries greater
freedom about which technologies to deploy in the 470-694 MHz band.

In advance of next year's WRC-15 meeting in Geneva, the UMTS Forum advocates
the timely implementation of the 700 MHz band for mobile use, and by 2020 at the
very latest. Furthermore, the Forum calls for a positive decision on co-prima ry
allocation of the band 470-694 MHz for mobile servic  es in ITU Regions 1 and 2 at
WRC-15 and supports the ‘flexibility option’ proposed by the report.

3GPP/PCG#33, 28 October 2014, Bundang, South Korea
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UMTS Forum Study of allocations and usage of spectr um
In the C -band (3400-4200MHz) — February 2014

40 representative countries from all ITU regions

Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 22
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Context and objectives of the study

The radio frequency range 3400-4200MHz, the C-Band, is currently used
worldwide for various radio communication services, involving satellite, fixed,
nomadic, and mobile or radar systems.

In order to prepare for future spectrum usage for h igh peak data rate mobile
broadband systems, the UMTS Forum has commissioned CGI Business
Consulting to conduct a study of the allocations an d usage in the C-Band, on
a worldwide basis (target of 40 representative coun  tries).

The present document is a summary of the Study of a  llocations and usage of

spectrum in the C-Band (3400-4200MHz), which was con  ducted from October
2013 to January 2014.

Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 23
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General findings (1)

Considering the acceleration of mobile traffic grow

harmonization is more than ever a crucial question.
the identification of frequency bands and the deplo
leads to a mandatory anticipation discussion to be

requirements.
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globally in Q3 2013
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Moreover, the long time between

yment of system on those bands

able to face these challenging

9.3 billion
mobile
subscriptions

6.7 billion

2.6 BILLION

LTE subscriptions
by the end of 2019

@ LTE/HSPA/GSM and LTE/COMA
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@ Other
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Source: Ericsson Mobility Report, ON THE PULSE OF THE NETWORKED SOCIETY, Nov 2013

Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 24
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General findings (2)

This study is based on 40 representative but not ex  haustive countries. Indeed, each
country is having specific use and views on the C-B and. On a national level, climate
conditions, the size of country, the quality of ter restrial networks and population
density are key differentiation factors related to the use of the C-Band.

The usage in the C-Band and the market circumstance s have changed considerably
since 2010. Several new technologies have appeared  or are being deployed in the
satellite industry allowing for a gradual shift fro m the C-band to higher frequency Ka-
and Ku-Bands. These new satellite technologies are more cost efficient.

In a global perspective, there are opportunities fo ~ r mobile broadband services in the C-
Band as there are already proposals under considera  tion in some countries. Indeed
some countries will try in the coming years to intr oduce IMT-Advanced in the whole
range or in parts of the range 3400-4200 MHz band, subject to sharing with FSS.

Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 25
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General findings (3)

Regarding the forecast of transpondeur utilization | n C-Band, we observed very
different - and still unexplained - information from NSR and Euroconsult. This confirms
that estimating the actual utilization and forecast by 10 years for transpondeur demand
is a complicated exercise that needs to be reviewed each year, with no exception of
assumptions and chosen mathematic model.

According to Euroconsult, the demand in C-Band shou ld increase at a relatively slow
pace in the next eight years. The growth is expecte  d to be reported in emerging
regions, where low sensitivity to rain fade is cons idered as a key advantage.

On the other hand, NSR explains that global C-band  transponder demand is predicted
to remain relatively stable/increase slightly betwe en 2011 and 2016, and then demand
will begin to drop off from 2017 onwards.

Concerning the applications, NSR and Euroconsult agr ee that C-Band should be used
primarily for the delivery of TV channels to terres trial networks in certain regions

(Americas and Asia, in particular).
Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 26
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Conclusions

The trends of increased mobile broadband usage and numbers of
subscriptions are confirming the need for urgent re views of spectrum
allocations. Otherwise, as traffic grows the freque ncy bands below 3GHz will
be congested.

The C-Band which is a contiguous band with other ba nds suitable for
the evolution of mobile broadband can play a signif icant role in the
4G/LTE evolution and future innovation of the IMT- A dvanced
technology.

Based on the studied countries (all ITU Regions), o ur findings are suggesting
that there is already a dynamic move in some countr les that will try in the
coming years to introduce IMT-Advanced in the whole range or in parts of the
range 3400—4200 MHz band, subject to sharing with FS  S.

Study of spectrum allocations and usage in the range 3400-4200 MHz (C-Band) 27
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