Report to 3GPP PCG #30

Overview of LTE devices landscape and recent actions

Stockholm = April 3, 2013

Alan Hadden, President, GSA

Global mobile Suppliers Association
www.gsacom.com




Strategy and role

GSA's strategy is to inform, educate, and influence opinion about mobile communications using
3GPP technologies, including GSM/EDGE, WCDMA-HSPA/HSPA+, and LTE/LTE Advanced by
reporting on the facts, statistics, developments and trends

GSAis a trusted brand used widely across the industry, and is established as the de-facto
reference source for the worldwide status of mobile broadband commitments, network
deployments and launches, and the supporting devices ecosystems
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The GSA website is targeted to the industry 56,000+
O Global reach, users community growing by ~10,000 per year  |™ registered site users
U 46% Y-o0-Y growth in downloads of reports, papers, efc.
U Significant presence across social network platforms
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BRI EGoA in particular on the “Telstra has worked closely with the GSA for
LTE1800 and LTE2600 MHz front has certainly “GSA is doing a wonderful job and its 1L .
. ) a number of years to obtain vital information
contributed to the fast development of the eco- web site gsacom.com has become a one .
) ) ] i on emerging technology trends and take up
system into these two bands, as we can see stop shop for any key information like i )
. . . rates. We have also jointly worked to gain
from the high numbers of networks and devices operator roll-outs, device eco system, } : =
; .. . ) ; . . industry alignment for new opportunities
now in these bands. This is helping the industry vendor information, etc. etc. for Mobile
; ) such as the recent emergence of LTE1800.
in deploying 4G LTE networks globally at the Broadband. If you want the Ilatest ] ) . )
. . ; . The information papers, LinkedIn site and
fastest speed ever seen for a wireless information for any mobile broadband .
. ; . . GSA site allow operators from around the
technology to offer an improved broadband ecosystem just login to gsacom.com o ] ] -
. . ” . . world to obtain timely information to assist
experience to the more demanding customers — Dialog Axiata ) . . g P
CSL Limited in network and strategic planning decisions.




GSA explains the progress of Mobile Broadband worldwide

0 GSA own-researched and produced reports and papers
Q working directly with stakeholders, investors, developers, suppliers, etc.

U Regulatory developments including spectrum and licensing

U Operator commitments, network deployments, commercial launches, market acceptance
U Development of the devices ecosystems, maturity, industry participants, encouragement
U Regular updates according to market developments

U Subscriptions growth and trends

Facts-based reports and Case studies, white papers,
databases (e.g. GAMBoD), press | bespoke reports, submissions to
LTE TDD & FDD releases, editorials regulator consultations, etc.

Effective
communications
targeted to the key
audiences

WCDMA-HSPA | FisiEECl

deliverables

Briefings incl. webinars, Seminars and relationship events
conferences, interviews in all regions
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2012 — another strong year for LTE

LTE is the fastest

LTE service is
"OW availapq
'n 37 More
COuntrieg than
dyear ago

Number of LTE user devices more than doubled Voice (VoLTE) and
LTE is supported in the leading smartphone brands and models LTE Advanced (carrier aggregation)
Wide choice of LTE-enabled tablets on the market - First services commercially launched

1800 MHz emerged as the dominant band for LTE network deployments (LTE1800)




Commercial LTE network launches GSA
- cumulative totals

www.gsacom.com

© Global mobile Suppliers Association (GSA)

145

156 (March 19, 2013)

Source of data: GSA Evolution to LTE report — March 19, 2013
www.gsacom.com




LTE devices report confirmed 821 LTE user devices announced

- March 27, 2013

821 LTE User Devices
« announced by 97 manufacturers

GSA surveys worldwide mobile broadband market
developments and publishes the facts, stalistics and
trends in its “Evolution 1o LTE" report, confirming
operator _commitments to  LTE, _ network
deployments, launches, rals, regulatory and market
developments.

commercially launched globally, with around 100
launched during 2012. GSA forecasts 244 LTE
networks will be in commercial service by end 2013,

ee our website www.gsacom.com for updates.

There were 68.33 milion LTE subs by end | LTE user devices growth to March 2013
December 2012 €G34 - Global mobil Supplors Assaiation
Download the above chartvia ik on wiw.gsacomcom

821 LTE user devices including frequency and
cartier variants have been launched by 97
manufacturers according to research by GSA to | LTE Operating Frequencies
March 26, 2013, and is 474 more devices than GSA

reported a year ago. The number of manufacturers
increased by 54% in the same perio

LTE networks are deployed globally in many bands.
GSA's analysis of how the main LTE bands are
supported by the devices ecosystem is as follows:
Most devices operate in FDD mode. However, 166 LTE FOD

devices can operate in the TDD mode - see next

2600 MHz band 7 280 devices
page for details. LTE devices address all segmens. 1600 iz band s %3 cetices
800 MHz band 20 207 devices
700 MHz band 13 188 devices
700 MHz bands 12,17 188 devices
AWS band 4 2 devices
2100 MHz band 1 163 davices

900 MHz band 8
3001160073600 tiband 176 devices

LTE
2300 MHz band 40 112 devices

REPORT. Status Of 2600 MHz band 38 123 devices
. 2600 MHz band 41 31 devices

821 LTE user devices - form factors 1900 MHz band 39 30 devices

©GSA - Global mobil Supplers Associaton

the LTE Ecosystem O B AR I | et e

261 LTE smariphones including operator  and | orathack moces o some o
March 27, 2013 frequency variants are amounced . 4 imes the | oo : Sevural docesare mtban
’ number confirmed in April 2012. LTE s SUPORSG in | o 5 565 dufes o number of bands n 700 M
the most popular smartphones. ffom the leading
brands, Smanphones are the largest LTE device | S 12 Conr 0 M) 60 Wi 16 Wi 720 M 46 Wi

] ; . LTEA p e | B e T
This report by the GSA (Global mobile Govng o sogmen. ¢ N | S e b S
Suppliers Association) provides an analysis of i C"”“j;::j:i‘::z‘i;wmmfwm_mm
821 LTE user devices launched in the market (o inorsed o of the GAMBOD. LTE taol < | ™t voebensimaoi
i i Gondions apply (www.gsacom.com/gambod) T o
by 97 suppliers, which we have identified from A subscriber with a dual band 1800/2600 MHz
(bands 3 and 7) LT P

our latest research. LTE is a mainstream fmgf”l’;”ﬁ;; public. resourse. Access is | (bends 3 ot T) FTE

technology with global acceptance backed R i o oo remeor conpanis Sakaris. 1305 (CBRE e o ey
with a huge industrial commitment and  egiered usos from “Assosats of GSA" nterprises || agreements). =

supported by a very well established and fast
growing devices eco-system. LTE is the
fastest developing mobile communications
system technology ever.

GSA (Global mobile Suppliers
A iation) www. com

© GSA - Global mobile Suppliers
Association

Join the discussions in our LinkedIN groups
GSA: www.linkedin.com/groups?gid=2313721

LTE1800:
www.linkedin.com/groups?gid=3129390

LTE TDD:
www.linkedin.com/groups ?gid=3978061

LTE User Devices:
www.linkedin.com/groups?gid=4146472

APT700 band:
www.linkedin.com/groups?gid=4759091

Published March 27, 2013
Free download
www.gsacom.com Jan 12 July 12 Jan 13 Mar-13

Growth in number of announced LTE user
devices — GSA reports 6




LTE Ecosystem: 821 user devices announced

Includes FDD and TDD

821 LTE User Devices
www.gsacom.com » Modules

" Tablets

® Notebooks

" PC cards

® Femtocell

® Smartphones

¥ Routers/personal hotspots

®Dongles
March 2013

A e R LG SUIEIE B B 5 4
O (A1 V00 501 01 St R SIS 19,3 1) (A e <
LG ! I

_ Analysis using GSA’s GAMBoD-LTE tool

www.gsacom.com

2600 MHz band 7 280 devices
1800 MHz band 3 233 devices
800 MHz band 20 207 devices
700 MHz band 13 188 devices
700 MHz bands 12,17 188 devices
AWS band 4 172 devices
2100 MHz band 1 163 devices
900 MHz band 8 58 devices

800/1800/2600 tri-band 176 devices

LTE TDD :

2300 MHz band 40 112 devices
2600 MHz band 38 123 devices
2600 MHz band 41 31 devices
1900 MHz band 39 30 devices

474 LTE new devices in past year

Number of manufacturers
expanded by 54% in same period

261 LTE smartphones
including operator and frequency variants
Number quadrupled in past year

166 LTE TDD user devices

Source : Status of the LTE Ecosystem report
© GSA - March 27, 2013

www.gsacom.com 7




Building device ecosystems

The industry, investors, and users all benefit from economies of scale

J Harmonization and firm investment commitments are crucial
[ Technology needs to be standardized and available

[ Operators need to confirm they are willing to invest, explaining scale and timelines
O providing necessary leadership for the market
O suppliers are then able to build confidence in the size of the market and the timetable
Q this will in turn support further spectrum allocations and more investments

d Messages and intentions must be clearly communicated, e.g.:
Press releases

By-lined articles

Roundtables, workshops

White papers

Joint report(s)

Requirements included in specifications to partners/suppliers

pooooo

O Favorable regulatory environment needed, including allocations of harmonized
spectrum in required contiguous blocks




Successes from recent campaigns

LTE1800 (band 3) Notebooks N

O Kick off GSMA-GSA seminar at MW(C2011 remtocets 1

L < 10 user devices supported LTE1800 at that time -

O Current situation = 233 devices announced g

O No. of LTE1800 products more than tripled in past year R G e S N B R ey e

QO All form factors supported including the most popular smartphones N ——
smartphone brands and models — see chart Tablets NN

U 1800MHz is most widely used band for LTE deployments Modules N
(used by 44% of LTE operators) - key enabler for roaming o 1 22 30 4 s s 0 8

LTES00 (band 20)

O Sustained efforts by GSMA, GSA, industry ) Notebooks
O Current situation = 207 devices announced _::::E"
Q No. of LTE800 products almost tripled in past year Modules
Q All form factors supported — see chart * Dongles

@ facebook (Biiber Linkedﬁ,_
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Spectrum outcomes GSA
U Bands used currently in 156 commercially launched LTE networks worldwide

A user with a triband
800/1800/2600 MHz
LTE device could
potentially use it in 55
countries, i.e. in 83%
of countries where
LTE is commercially
available today

' ' ' 176 triband
800/1800/2600 MHz user
- - | /18007

; devices have been
900 MHz 850 MHz b5 1900 MHz b25 2100 MHz AWS b4 800 MHz b20 700 MHz total of 2.6 GHz 1800 MHz b3 .
b12,13,14,17 introduced

1800 MHZ: is likely to remain the prime band for LTE and a key enabler for roaming in the foreseeable future
2" most used band for LTE deployments is 2.6 GHz (band 7)

800 MH?z is the next most popular contiguous band

AWS is 4th most used band for LTE deployments




3G interworking/fallback device support

HSPA/HSPA+ worldwide networks status

533 HSPA Operator Commitments in 199 countries/territories
505 commercial operators are launched in 196 countries

S 1 & y including 302 commercial HSPA+ networks in 134 countries

— — HSPA Operator Commitments report — March 30, 2013

lobal mobile Suppliers Association

1 GSM/3G MARKET/TECHNOLOGY UPDATE
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HSPA 7.2 Mbps and above HSPA+ 42 Mbps

60% of HSPA operators have deployed HSPA+

124 DC-HSPA+ networks i.e. 25% of commercial HSPA networks, are commercially launched in 66 countries

562 LTE devices also operate on either HSPA, HSPA+ or DC-HSPA+ networks

259 LTE devices support DC-HSPA+

215 LTE devices can operate on EV-DO networks




2013 device ecosystem initiatives: APT700 band plan

The APT700 FDD band plan (698-806 MHz) represents a major opportunity for global spectrum
harmonization for LTE systems, paving the way for ensuring the greatest economies of scale for
devices and capacity for mobile broadband, and for roaming

Adoption of the APT700 band plan by a growing number of countries across the APAC and Latin
America regions confirms the strong momentum

The FDD plan (2 x 45 MHz plus guard band: 3GPP band 28) has attracted the most support

Joint GSA-GSMA industry roundtable held at MWC2013
) Presentations by Ericsson and GSA on
- More events to fO”OW In 201 3 www.gsacom.com and www.gsma.com
- New white papers being produced
- PR campaign

APT700 band: www.linkedin.com/groups?gid=4759091
Linked 1) |

LTE User Devices: www.linkedin.com/groups?gid=4146472

“GSA calls on semiconductor and device manufacturers worldwide to support the goals of policy makers
and planned investments by LTE operators worldwide to ensure availability of the required devices eco-
system for the APT700 band plan”

Status of the LTE Ecosystem report : March 27, 2013

and press release http.//www.gsacom.com/news/gsa_374.php




2013 device ecosystem initiatives: 3.5 GHz LTE TDD

Multi-band, multi-mode LTE-TDD dongles and CPEs are commercially available from all major chipset
and device manufacturers

According to GSA’s research, 166 devices can operate in the TDD mode of the LTE standard.
Bands 38 (2.6 GHz) and 40 (2.3 GHz) have the largest ecosystems of user devices

2300 MHz band 40 112 devices
2600 MHz band 38 123 devices
2600 MHz band 41 31 devices
1900 MHz band 39 30 devices

Note: some devices are multiband

Several operators have 3.5 GHz spectrum assets, including many WiMAX operators planning to
migrate to LTE TDD systems

7 products operate in 3.5 GHz (bands 42, 43) — more development is required

GSA was invited to contribute to 3.5 GHz Industry Group meeting at MWC2013

- Proposals made by GSA to network operators were approved and adopted
- Actions progressing target key new report deliverable in June 2013

LTE TDD: http://www.linkedin.com/groups?gid=3978061 -
Linked ). |

LTE User Devices: www.linkedin.com/groups?gid=4146472




