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Monday June 24, 2013

08:00 - 08:30

Registration and morning tea - networking

08:30 - 10:30

Welcome and introduction

Keynote: Perspectives from Australia

Ulf Ewaldsson, Group CTO, Ericsson

Hans Vestberg, President and CEO, Ericsson

Ulf Pehrsson, VP Government & Industry Relations, Ericsson
Keynote: Perspectives from the Hong-Kong

Miss Eliza Lee, Director-General, OFCA, Hong-Kong

Chris Chapman, Chairman, ACMA, Australia
Keynote: Technologies for the Networked Society

10:30 - 11:00 | Coffee break - networking

11:00 - 12:00 [Panel debate: The imperative of demand-side ICT policies
Chair: René Summer, Director Government & Industry Relations,
Ericsson

Yk B 57 T RERIEER (B ELEE © Kungl. Ingenjorsvetenskapsakademien, IVAEEE : Royal Swedish
Academy of Engineering Sciences)7 it 19194 » it i B TAEIR B> — - 34w BT
TR > ST R BRI TARE-SE BT - (RT3 ~ Pa3E ~ T9E - RIBUREIRT Al
A o B B TR R T R R R TR 2 — » AR 1:47 10004 » BYMet (7h
FEft) 9250 A




12:00 - 13:30

Lunch - networking

13:30 - 15:30

Broadband for all in Sweden

Goran Marby, Director-General, PTS, Sweden
Broadband for all in Africa

Mr. Abdoulkarim Soumaila, Secretary-General, ATU
Broadband for all in Mexico

Alexis Milo, Commissioner, COFETEL, Mexico
Broadband for all in Taiwan

Hsiao-Cheng YU, Vice Chairperson, NCC, Taiwan

15:30 - 16:00

Coffee break - networking

16:00 - 17:00

Panel debate: How to balance licensed, shared and unlicensed
spectrum needs, also for mobile broadband services for public
safety, M2M, health, etc?

Chair: Tom Lindstrom, Director Government & Industry Relations,
Ericsson

Kelly Gillis, Senior Assistant Deputy Minister, Industry Canada,
Canada

Franck Lebeugle, Director of Technology, CSA, France

Joaquin Restrepo, Head of the Outreach and Publication Division
of the BR, ITU

Luis Lucatero, Chief of Regulatory Policy, COFETEL, Mexico

Dr Georg Serentschy, Vice Chairman of BEREC and Managing Director
of RTR® s Telecommunications and Postal Services Division,
Austria

17:00

End of afternoon session

2013/706/25

Ericsson Technology Briefing

08:30 - 09:00

Registration and morning tea

09:00 - 09:10

09:00 - 09:10 Welcome and introduction
- Mikael Halén, Director, Government & Industry Relations,
Ericsson

09:10 - 10:00

Heterogeneous networks - including seamless WiFi integration
- Dr Magnus Frodigh, Director, Wireless Access Networks, Ericsson

10:00 - 10:30

Coffee break and technology demonstrations

10:30 - 11:00

Technologies for new spectrum access
- Dr Mikael Prytz, Manager Radio Network Deployment & Spectrum
Management, Ericsson

11:00 - 11:30

5G - The next frontier
- Dr Sara Mazur, VP & Head of Ericsson Research, Ericsson

4




12:00 - 13:00

Lunch is served in the Ericsson Studio
(bilateral meeting with PTS)

13:00 - 13:30

Recent and coming licensing of spectrum suitable for mobile
broadband

>

Urban Landmark, Head of Spectrum Department, at Swedish Post
and Telecom Authority (PTS) will talk about PTS recent
auctions in the 800 MHz and 1800 MHz bands, as well as PTS
future licensing of spectrum suitable for mobile broadband.
How to conduct a successful spectrum auction and enable modern
technology as well as an early roll-out through proactive and
foresighted spectrum management.

13:30 - 14:00

The

Swedish long term spectrum strategy

Ylva Malarstig, Chief Advisor at the Spectrum Department,
Swedish Post and Telecom Authority (PTS) will talk about how
PTS will work to ensure that spectrum will be used efficiently
and to maximum societal benefit in the future.

14:00 - 14:30

Q&A

and discussion

14:30 - 15:30

bilateral meeting with Chris Chapman, Chairman, ACMA, Australia
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FHBAA 19 ZEWMEZERL ZTH ¥ A BElW®HIR%S A £ (Penetration)
% 86% > AT Byi@ 12 AR5 5% £ (Penetration) £ % 228% > Mg Lo m ¥ o
FERATHBERBEPFEL > BATZ EAARAEARE 7K - Fi 8 2009 F
PA4G 44 BAEL 2. 3GHz & 2. 6GHz 48/ » &2 £ 424 46 R R THEEH -

BAEG RIAMBER BRI GER AT EEHRMA SR MREF
W RBARFET AR BUF L&A %5 ISR/ TUIA AR R - M
Wk E B B BAIRIERFIME - Bedl 0 B AT FTTB/FTTH i& 5 24238 80%
E 9
— ~ Keynote : Perspectives from Australia

TR 38 ARG 4L 82 B ACMA £ /% Chris Chapman # Bt B R #.25 ~ U B E
VEAMTBREIEA IR B X EE KM E E 32 X (layers-based) il 47
BT A 4e ~ TIRMA M B RG Z ® i 0 e 5 LR R A IR R BT R
HIAE > S0l X P RGE R o

BRI B AR ECEARS EARZN(ApD) T RRMEBE - THRRBFH

B AT S0 M AR Ovum %3t 13E - (voice) B 8 (messaging) JE FA AR 7 2011
FHEEREREEL IBE K > BATHEBERSEN k£ R AR TIRAMA
NS &R AR B AR R T AR - IR E ) -

FRF 5 ik & (hyper—connected ) #1493 4 € E UG 5 ~ BE— B F K, >
BARRUEE % 4(multi-dimensional ) B4E 2@ AR EIRIRE 224 W BE
HELGBMBERER TEEEA Y X EIR GRS B BRI AL TR

ECEQRALRTREEZABAAY R
(—) B &AL TRRY

TEEIERGERAEBEN > EGAETROMEALAA > AL ET AR
FEBEFEEHA AREGBEETEFR > AR TELSBHUT 3 fEHED

2 B RS HERE ACMA BEST (41535 (3 (telecommunications) & #% (broadcasting) 4385 (=
(radiocommunicationg} 4P 4EiE (YEFE L8RS T 4 K5 o MERZEE R LUK & Ry AL rt g
(infrastructure)- 4% & (Networks)s NZAFEH] f&(Content and Applicationss) 3% {4 & (Devices)s 4
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1. 2B #B4l(Licensed) ' BURRH R REFRFT X > BB EH R B IE%
H N4 e eEm > 450 A T {RE AR &Y QoS
EFHANEBRENGLEAER > TREL S HAEZETEM -

2. ## B #(Unlicensed) : 154w & 4% & 3% 48 2% (WLAN) 3% & # (Bluetooth)
JER > AAMERABEH D ERBAAM THEELSRABZEEER
BoOMRAEETPHERUBTLEZIEMERAZIEELEET R > BNRHELE
FMETEEBRNBIREME S > BENERMEREER -

3. ¥4 £ Z 4] (Authorized shared) : 4] 4o &4 f& 42 T AR P B 4A3L(TV
White Space )&% » #F R 4042 E (Cognitive Radio)3kitiie 7 &
EBRRSAEL T EEMES > AR THRELA PAAMAET > NEEM EAM
(Spectrum Hole) » #IAZ &L TR S M BIARL > T8 B RFAE
Ao AnAREGIALLTR - ABHEP THERBEELRREERE
B REZRFmY  BA LR EE A (Licensed) ~ Z B H]
(Unlicensed) 4E BE45 1 > MARATZARTH > S H L SHAEE A 285
M EREE > ZREFABRAEH ASRLHFETRE -

BAF) A B4 42 TR B AL (TV White Space )4 > RGAEZERHL L
BERANBMERTRIBEZIIALEE RETHEEARGEFLSEES - K
REFEBHAMER TN 2 EERARMERERAMERL bt b T M
BRTERAP XN A EHAERTEIR RARELSEEEESH AL
BZEE A ADREERS A THANR MM SR TRMESFLTARD
B AR B M ) 2 38 A A SE BE AR AN o

R o 2k e TR B8 (TV White Space)##] & 5] » 48 3F4& 4
R 2HEAF LYHE TSR AFSAE (channel ) TTHA A > miEH 10998 & E
VA 9ESEE T A o

Criterion 1: Qutage probability < 5%

20

Number of available channels

-
[=]

15 B HAr e 47 B AR B SRS
Bk R IR - A&k € Broadband for all 24t %% &kt



(=) %3247 8 SUIRSRH BOR IR

B R T A2 405 (PTS) 4R i 9 2k e 4335 F R Rk > R 4R 35 7 20 A]
A B ERETRIEA B o) RAE G AR~ RT3 R % M & S0k I AT B R
HBER-PISBCREAZS !
1. RAER AR 835 R AR RS ©
2. A AN RSBERIEBE R
S.IRENTFAMMF REHEHE S LEERSGEEXR -
A K EHFA TR~ BB (3 MR ERF -

ok BB R EFARHPISOBEHEZBEREZAT I WIBERA > K EH

EEAMRBMSEIALEE R B IEZE 2022 75483 B R (300MHz E 6GHz = F43
B~ st RATE S B E S A EA AR TETHRR

1. A 384E A 75 A8 P SLELARFS F 3L o

2.HWEHFXARELELTELF -

3. FFIREMB KRR G °

4B RZAABRETIEZESL  THEHR LB 4 (Licence

exemption) °

PISHEIZ T 4B BEEFT X » ANRAANAGEHEZRA > HHR
RABHEAE A B > B L RAERE LS > ABSARE RSTE 2N 2013 5% 3
FHMPERBR  HE&EBBFEERLEL

1. 255516483 (Dedicated Spectrum Exclusive Use)

2. # %4 A (Shared Use)

3. AKFRE &tk Z 4 A (Least Restrictive Conditions Shared Use)

4, RAKFRE & E3E 1512 A (Least Restrictive Conditions Exclusive
Use) % 3t -

Least restrictive conditions
Shared use

Least restrictive conditions

R >4
Exclusive use

AN Shared use

Exclusive use
IR R EAE 485 (PTS) M EARL #8672 X 2 b4
FORRIR | AR G Rk SR TS 4R (PTS) 3SR o 45 72 ok 7
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E M AP o PTS K ARIBHEAE L R 9% 0 #§ 3 % 3R 9A 3% £ F (Spectrum Sharing)
HBEZKA BEIAERARERA XIS TH EEY | AR RKARRE A4 (Least
Restrictive Conditions)##| > A TR EERMERE G > AELETEEX
AR ERIES BB RERARBZERHERNE OB EEBERR T EHE
Ko mMEBEIESALETRZIIARB > ARFELERVEL > EERBARRBESL > I
DR ERTAREARME R R BT IE S X (Bl ok BT ~ I E ~ AR E)
HHEEEEERZHER -

PTS #1748  RA B R ZIBHL © LIS B RIS ~ 3945 &AL 18 A
B~ AR KRR e AR 2y XCERIE « £EHRA - RISRAEMH
£ XS E 4RI EIRRALS - DS SRS IOR BRI A -

W~ ATHBEERAABES
(—) 2R IRZATS) IR RIS

7% 3 5% F145 (ERICSSON) > 8] 32 th % 53 A 4T 83812 4988 RO ~ 4R o sh %
A8 kR B A P TiE 100Mbps 2K BAZ » K E XML E B R ELET 7
244

l. fTH@ s m @Rt (& X ¥H A LT 47 200Mz S8 &R
2. RITHBLEWBEABHREFECUCEFEZ2E64) -
3. BEAIME A~ MA K (ZATEHBEERAIENYEE I £ 2418) -

«i» @ED «E» «E»

D

Improved Macro Densified macro Small Cells
2x20MHz - 2x200MHz Two to sixteen times more Add 3-24 pico base stations
per operator macro base stations (2W) per macro site

A BEIR5RATE LIAEB IR EF B =
TR R R - 2% F142 (ERICSSON) 2 3] €35 B

(=) #BH A T 4&(Supplemental downlink ,SDL) % &

BRI A PR AR 2 MR (data traffio)BH - @% F474%
BAR EATZAHBRE - AL RN EHEARR(Video) B4 - @ABEER
R B R AR TRAE A 2015 448 BB P 546 S 44T 8 8 45 3085 B 66% M £ > T
AR E KAH -

#Bh A T 42 (Supplemental downlink , SDL)A% 4 » Bp 4T i@ 13 49383 BL T
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SRR R BRTATRMEMNER > AGSATHBEETHEBEE RIHEHE
EZA—BAFNE AREGEBHB TR E RRE&KMEEME] L-bandl. 4GHz
(1452-1492MHz) SR B4 A 2 7T sE ko My £ B B 13 £ 3 AT&T 2 3] AR ]+ T00MHz
JAEk > RS RBEAEN 2014 FREBRFS -

((IEI))

D [ FDD paired band A
— [[] FDD paired band B
B SDLband C

# 8y A T4 (Supplemental downlink , SDL) #4474 Bl 5]
HH AR B A1£2 (ERICSSON) 2 3] €34 5 4

Bl 8RR TRZMEITEBEZETEABRELSMS S22 EH5RE AR
2 5® 0 MUBURLERZ R BIAE B R 0 oA s By A T 42 (Supplemental
downlink , SDL) ~ # &% 4 £ Z 4| (Authorized shared)#at & %4 %38
(Unlicensed)$8#% ERER (FlwiX a2 RE=_FTZ2EXVWIFIALER) &
B2 DR EH EHTE RIARS E RIEEAEY -

Licensed, dedicated mobile

Supplemental Downlink (SDL)

complementing coverage and capacity

Licensed / Authorized Shared mobile
unlocking spectrum — complementing coverage and capacity

HEITEHEE BT EBRELSMA
BRI C 3R 2013 AR ARR-ERE L ZHABRERCHLTH
2 MBEFHBEREZREBA
(—) LTE Broadcasting
% ek 43 a7 (Multimedia Broadcast and Multicast Services,

MBMS) #2%& > A 4T8@ 15 £ A B IARE > 3 7 ARG M (linear) &
10



#(on demand) % $ A e 2 S W BN EIRF > TRIFEFR S A P BV TR
FHREAAE > ERERAPBERRNERBLEEFL  ALFRERFEM W
3548 0 LTE &P AR eMBMS BtrAR & > B R RKRE BN > FRERF £
Verizon 23] » M. FA 2 2014 53 & RF

(=) FT—E#RATE B BRMRE SCHMES

ARGHATRAFELRITHAZEOOERMES DRAELEFEAFHRIARL
TR - ERERBZHMREREANLSBEERHEY > R THERAE RS
E-XESRBHAEN - EHEE - Ko - REERFMHEFaas L E
z Fii2 8 (connected devices) e » A¥ @ Bt R F X M4 & -

Great service

Amazingly fast in a crowd

Very low
energy, cost,
and massive
number of,

devices

Ubiquitous things

Super real-time and communicating

reliable connections

Best experience
follows you

BT TR RAT BB AR b AMB RS
AR T 8 2013 A KR KR 0 B0 RAER R

HBRREARITEHBERMZEEREMY > BHEGRIEETEFT X > Gl LG
#H B %] (Licensed) ~ #3188 4] (Unlicensed) 3 4% 4 & = 4] (Authorized shared)
ZHA O BAFNETRTHERATE S M(diversified) RF5 B A RIE -

N JEHME RBEERER

JEM#PL 3 FATHRBRGSEE KRB THEZRETRAR
FBABFE ~ FEARGB R A S RS I @H R R EH 5155 AIENB R
B e o

HHIIENEZEHARSEE RARNTCHREEZRRE ERB1EHAB
AMEZEH YR EEETRAINIBEL TR AL R BRIBIAZIAK L EEE
S # & # w4 H)(Digital Dividend)700 = 800MHz 48 #

FEMNE 2Rk AP RE L & - RobfTE @ 4 MBATEE AP 8B
¥ iEi% 0 BrT # BT84k e (Mobile Money) 2 JE Al > AT X 5 AT K 4w

¥ #7922 (Kenya) 4 5 M-pesa & Airtel-money 8B B4  CRRAH EHEA -
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LR & & TR

ARSEHBEHRPALETRMRE A ATBAMEEIN > A M EA
i ACMA % % Chris Chapman &35 PTS R A BATE S XA &% Lo nge
¥ % TeliaSonera 2~ 8] Z % 435 & 38 P 8148 %% (Vice President of System
Development) Mr. Tommy Ljunggren €3 > TRBEBRTIZ N3 L% Rk o

— AT

ACMA & =&y 0 AR IR 28 R ~ B E R R 2 EAib € > 7 2009 F a3
% %4493 (National Broadband Network, NBN) 2~ 3] » Fa4& LA 12 485 Pl &9 BUAT
HEERANBLBEEARLE I BRALE  EHLCRETLIEEARRY > AR
93% 3% #.4% %] P (Fiber To The Premises , FTTP) #8# - i 4% sA$bs (wholesale)
FREE o Ak 100Mbps & B A% > FAEA R RAEIRFA Z 1Gbps -

Bl 4T8) AR A4 & - ACMA 7R (2013)4 5 A 7 B R es#E S T00MHz
(Asia-Pacific Telecommunity , APT #4%) ~ 2. 5GHz F4AF&4E % F R » 3tk CCA
BEHFXER L4 T00MHz 8 & A st ihic ) A2 REEHEB - AL 2015
FHSBRERS C A0 2.5GHZ A A BHER -

ACMA % % Chris Chapman 3t 7% 383% 38 Fx 4% APT B4& » B A AN E RER K
Ml 4Rt A > @44 ® B R E O EX#E T T00Miz 4844 3% APT 4% >
MR~ PR BREE ~ M kT B E A E AR ITY B E LS R
BEEHSEH | BR(ITU region DF RAIFEME F IR TRES R > TARK A
MEZRBERBELES -

— g e

H B A3k F 3 2009 3 LTE AR B £ ° PTS €3% X% Urban
Landmark &4 5 F B 2008 FAere4g 52 4 2. 6GHz ~ 800MHz & 1800MHz % % 4143
BBy

1. zmann 2008 46 & 2. 6GHz #8 8 (2500-2690MHz) 190MHz 42K » A ek ¥t
ERFELEBEAE > E4 4 FDD Mode 14 18 & 3. (2x5MHz) & TDD Mode 1 48
@3 (50MHz) » B 1 (% % % THRIF A L R824 140Mlz - 46 & 9 X
# SMRA-Switching » B34 F @R R AHYEHFEE - & 112 9 6H T &
R HIHA L TEHFR -

2. 2011 %34 & S00MHz #A#x - 3+ #E 6 kI (B TR A 2xOMHZ A7) > £ 1
12



¥#Z7 5THRAF 2ERMB 3 FH XA SMRA-Switching #2 2. 6GHz 48 # 48
AL o

3. 2011 #35 & 1800MHz 48B3t 2x3bMHz 42 & » 32X 2xOMHz A B fEd - k&
MH B | £5TH24F48 % > 4% Clock auction —PS&3a & F X o

PISBREBZ @B ETHRAREFROEARR HA TRAHKAR
RETIGHFRARFZADEBERAARS BBR THRAEH FERaL -
B IHIAT S HE PRI T 0 B E RIS B R 2020 4 90% 89 R
PhidiieFEA RAERZBAR > ZWEHERIELTRT » HRLEA
800MHz $a 2z H & | SRR EH R A B E R > M B EH L EE  BIXES
AR EMARETALOBEIEL(ONEFTREILEL)  BBEZXR
EsE > Rld PIS 2 B W TRBEFMABELZ -

Mz LTE/® E 2 > 2012 F 10 A %3t iz 93% 0 m 24400 PTS #2r8
PTEZREFEHXAHMEER EoMEHFCARERFEEREL  HEXBE
#iE II% AT o

AR R B fridz o PTS 5 A8 A3 2R ~ AR B A% ~ SORMGH %
FoOREER AT RONH  AMBALN  RABEF —REEERR
Fast 4% 2 5 0ER -

Project Goals and Development Public Open Auction and
start targets /analysis Consultation invitation award of
« Planning «» Decided by Major issues « Decision to « Decision to S
the PTS limit the limit the * Perform
* Resources + Coverage A
board number of number of auction
* Etc. * Spectrum licenses licenses
o « Award
P * Open +Open licenses
+ Technical Invitation Invitation -
license St
P « Potentially « Potentially auction
conditions
other other proceeds
« Auction regulations regulations . Celebratel
format
» Etc.

st H R 15 405 (PTS) BB AL B8 72 1] 913 98
FHARR ARG R RE AR T 0 R PTORAAHF 2 Ko T
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Project start Hearing 1 Goals and targets Hearing 2 Public consultation and

| | by PTS Board ‘ survey of interest
Year 1 1 \ \ \ |

January April June September October
; Public consultation Decision on Public -
Hearing 3 of Open Invitation Invitation Auction
Year 2 } } i }
March May September November

IR BB B S 48 5 (PTS) BRI Ei 42 30 A
FRAUR | AR G R B 12 40 (PTS) R G652 o 7

= ~#F e TeliaSonera &1z 2 3

#n# TeliaSonera &% 2 34X %& Mr. Tommy Ljunggren &€ 3% > &%~ 3
JERIAMAABE 2 84 Kk - TeliaSonera Tz 23 B 55 A3 #t Telia &5
Sonera % 2 /a7 2003 F444ark >0 B AT CRABRMBE 15 BB F AR5
SIRMEHBRRS > £V ATT1IBERP -

=

TeliaSonera & 1% 2 3) & 23 & T3 & LTE BFs ¥ % 3% o 3] 4245 800MHz~
1800MHz & 2. 6GHz % % Ja x4 % - 48 R An#A4n oA LTE 4242 R4 L @Rk #s » 26 &
3G RALZBERFS > 1445053 % LTE 325 7% - Mr. Tonmy Ljunggren 3t 37,88 B A7
ZIIES RN E R R HE# 800MHz ~ 2. 6GHz ZE 3 E =4 LTE B %% AR ©

MEATEHRBIEMBEZ S BA NG R X 2R S miEH > migs
EL AR %A% > TeliaSonera BE NS B EHURBEELEFHARKE R
%o DGERAEERF BRESEHGERER  TREBLEREEES AL
BB RF

~
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% AR BT RETsE i ~ B AE A B A AR BLAR k- By TR E RAT
WY X EMRMMEBTETARBERBIRE  #HRA T REE -

AREBALmBBEHREEEHPIORMEE RRARRGHR > LHE
SRR A G 2SR Z R e AR B IR BT R AR Y BB E AR
BEE DL TR BRI TRAA > AR BATIARRR - AT EETERE
5RO JEIER

=~ RIREA T RIMFHE RS - FRMFE - AL - RBF L MRS

BESREBTRAL ARGHTHAARBEZMER T 22RMBDIBER
RRGIAEAEY > RIABEALT R HECELEREIRRITH LAME
Sh FREARBHEAIREBTRERABHVAFEHEE TR FERRF K
BSRE R AR B 4t BT RABTHREAN  THFANERTHEERETR

3 o

54 PTS Z15) > MEIR FRIRL B RBAZML RS RETEH C MABR R &
BGSERTRER BT ERABL B SHERBERAEY  REATRAL
e RRBRZEE S X(LBEE - £F2EA - JIKREGELZRELE 458
TRERBER  UBARAME DRRA A A > AR THAREEELE R
FERMSEE -

=~ ELIHE B BESAE £ ¥ (Spectrun Sharing) #4558 & A4 &

B e B AR BESA3E(TV White Space, TVWS) & A 473 B 3 B4R » M
VAR~ 2B - Mok - BARERAERE 4G AMETRtE  RLE
AREENEREREE RIZ2EE -FEDXPRER -FEXBEE B
OERBRITHAA T AE TS ATGRAE - B8R ATEERAR £ -

AR FRHFEFTWS ZER A FHBEMERERAM P B
A B R HERBEZR RARAZEL R EEHZAEABREBE ) EAORE
EEBC THARA B RG TN BIEEITARD > B obts A B8 AR A
PEEE A ASE R 2 5 E 0 M 48 B TVWS 48 B Hiir T £ 3% 2 A& & % (VHF
SAE% © 30MHz~300 MHz ~ UHF #8#£ : 300MHz~3, 000 MHz) » Bt » kR4 H 44 &

3 &ifer 2013.08.28" B TVWS 4547 | -
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B BATHFABE TR > BNLEXETER S R LRI RA]

% B JESAE 3 F (Spectrum Sharing) & #7 sk A8 % » PRSAEAE A A o By X
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% % (3G) 7 B BB ho 1A MRS B A 35 B > % wa X IMT-Advanced 47 3@ 12 4 4.(4G)
Rl E A FEEBAR -

$ERATEEZOCOBMARE  2HRBEATHREMAEZI TR - ARTHEK
A6 RAABREBE BRTHEARABNLE XEZREEHESN THEX -
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TN ARk 2020 SFTREX B < sboh > BIRASEEAI A & > sy A T 42(SDL) ~
%R % 3 Huatr (MBMS) ~ WiFi & 4ET2 A £ AN ATE 8 5 B A ThAe3s
CRFRIR ARREEABRRTRZERAES  FRELEEMER > 54
BREABRITHAIARBRABAERZRE S -

AL S0z AR AR R ERATRE LWBHRALE

ARERBEERMREEEIRGRF TG HAAL R L DA BELTIE
BURM 2020 £ 90% 9 Z P o RAEFA RABRZ BAR  ENBE BRELT
BP o H BRI AT S00MHz SRR H P 1 R FDDE B EL R A B ERFAL
ik & RIFZEAE  BRE SRR %LF&%%%%EB L.OfEE IEAU(HMER
TREI4EL) SG@ERESEX FZEGE Al bl S PTS 24 B 4
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M4 — : "Keynote : Perspectives from Hong Kong , # 3%k &t

M4 = : T Keynote : Technology for the Networked Society ; f§#& &}

M4 = : "Regulation for Innovation ff3%R %kt

Mi#F v : " Broadband for all in Africa f§3R&#

M4 # " Broadband for all in Mexico, f§3R &#t

M7 ¢ T Hetereogenous Networks including seamless WiFi
integration | i3k &kt

M4+ T Technologies for new spectrum access | ff3R & ¥

M4\ TLTE Broadcasting | f3R &4t

M4 A - T 5G The next frontier | f§3R &k

M4+ : TPTS recent and coming licensing of spectrum ; f§3k &}

M4+ — TPTS long term spectrum strategy work ; f§3R &t
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M4 — : TKeynote : Perspectives from Hong Kong | ffj$&

OFf'A ANSHERENLE
cumwmmNSAUTHEHITY

Market Overview

Internal Fixed Services ‘

»

¢ 19 Internal Fixed Carriers

= Mobile Services —
! |

* 5 Mobile Carriers

200% 10000
E 3G/4GSubscriber - 9000
Easou e
g ©Tatal Mobile Data Usage 5000
=100% - 5000
= - a000
= - 3000
= 0% 2000
g. - 1000
e 0% 0

BANEEERNL ' |
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Market-Driven Approach

Market Leads, Government Facilitates

Big Market, Small Government

Government to facilitate the market to

operate effectively

No Government funding is involved in

rollout of broadband infrastructure

21



OFW' BANHEERANLE
_f DFFICE OF THE
—_— COMMURMSCATIONS AUTHORITY

Spectrum Policy Framework

Guiding * Market-based approach (e.g. auction) for

Principle in spectrum with competing demands from

ip providers of non-Government services
Vi ® In case there are overriding public policy reasons

Management to do otherwise, the reasons will be published

* No legitimate expectation on right of renewal or
SPE, l:thr Hi right of first refusal of any licence or spectrum
Rights assignment upon the expiry
Supply of " : :
Spectrum . Puhl_if:a_i_mp of spectrum n[_easeplaq

OFW' BANHEEANLE
B DFFICE OF THE 3
== COMMUKECATIONS ALTTHORITY E
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Timely Release of Spectrum Through Auctions

® Total amount of spectrum assigned through auctions:
400 MHz at US$1.4 billion

'« 1800 MHz

. 1.9-2.2 * 850 MHz . 2.5/2.6 GHz
GHz « CDMA 2000  Broadband * Public
* 3G Mabile Mobile Wireless Mobile
Services J Services Access (4G) Services
120 Oct 2007 15 Jan 2009 a0 ]Un 2{]09 . 9.6
* 700 MHz e 850/900 MHz | |* 2.3 GHz * 2.5/2.6 GHz
Broadcast_— e Public Mobile | ' * Broadband * Wireless
type Mabile cariicas Wireless Broadband
TV ‘ Access (4G) | Services (anG}'1
Jun 201 0 'y 1 Feb 2012, 90 W 50
MHZ » MHZ MHZ
'/(/'-A BRSNS —
CEDF THE
OF —— gnl'JLIMhhni.‘._'lLN:-hLilrIEIRII'T 7

Outcomes Achieved

e Global Information Technology Report: Ranked 1¢
among 143 economies in terms of international
Internet bandwidth

e State of the Internet Report: Ranked 1%t among 98
economies in terms of average peak connection speed

e The World Competitiveness Yearbook: Ranked 1%t in
terms of technological infrastructure development

OF,?’//'-A BANBEEENA R
OFFICEDF THE
—— COMMURMSCATIONS AUTHORITY
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Conclusion

e We are committed to our light-handed and
market-driven approach in facilitating
broadband development in Hong Kong

P s =
OF(//'A B
OFFICEDFE THE
= DOMMUKECATIONS ALTHORITY
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M # = : T Keynote : Technology for the Networked Society | ffj$&

-

TECHNOLOGIEJ FOR THE NcTWORKcD SOCIETY .‘ .

up CTO

eNABLING THE REVOLUTION —

] w5 O

Mobility Broadband Cloud

Service
convergence
delivered to users

25



MOBILE SUBSCRIPTIONS
Q12015 e Acorone ot 20 Lo

6.4
BILLION
MOBILE SUBSCRIPTIONS
GLOBALLY IN O 2013
o -

Hota: Numbe af subisarihers arsling 4.4 billons et

\\\

'hbl l I

Ay

m
oy

MILLION

AALH

1T
NET ADDITIONS
Q12013 MOBILE SUBSCRIPTIONS (MILLION)

CAGR 2012-2018 &%

hkablle subseriplions by repien, 2F 2013
@ Exkzegy AR ITIT | dnpe2800 | Nae &

FIXED AND MOBILE SUBSCRIPTIONS
2009-2018

W

9,000
8,000 f-—-mev
7.000

6,000

>9

5
£
E
0 8000 pe=e g
5
B"-L!ON g A000 Feee-
£
g 3,00¢
OB :
SUBSCRIFTIONS T
BY THE END OF 2018 ol
L e T
0 | T I .I T | | T | I
2008 2010 2017 2012 2013 2074 2015 2016 2017 2018
Fiiied irmadband “=¢ Mablls broadband e Mabilis PCs, tablets
aird mobile muters
- Nfobiie suEscrpam
©Ekzi0) AR 21T | e 20 | a5 M2 subseriptisns natin clided
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4.5 BILLION SMARTPHONE
SUBSCRIPTIONS END 2018

» 4.5 B smartphone subscriptions by the
end of 2018

+ 50% of phones sold during Q1 were
smartphones

y By 2018 the average smartphone
subscription will use 2GB of data per
month

4X

MCGRE MONTHLY DATA
TRAFFIC PER SMARTPHONE
BY THE END OF 2018

QEkzigy AFITIT | anpe 220 | Name §

12 TIMES MOBILE DATA
TRAFFIC BY END OF 2018

Suhsoriptions (mifior)

G000

5,000

4,000

3.000

2.000

1,000

=2

W

@ Moblie PCs, fablats and moblle roulers
@ Smartphones

2002 2010 2011 2092 20013 2014

@015 @016 2017 2018

Smartphong, PC. mabilz routers and tablet subscriptians with
ceilular connection 2008-2018

W\

Glabal mabile traffic: voice and data 2010-2018

1B pesscunesens e e et e e £ S ent eSS 1 2 X
Solrge: Ericason (June 2013)

- S e T T MOBILE DATA TRAFFIC
E WILL GROW BY -12TIMES
- @ Data: mobile PCs, tablets and mobile routers BETWEEN 2012 AND 2018
é 9 = . Data: mobile phones == ««scsemmrmemnmmeiaaa.
e
]
E>~ I e R e e
=
=]
=

- I e e e

0

2010 2011 2012 2013 2014 2015 2016 2017 2018

© Erkzi AR 21T | dove 300 | Naoe T
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POPULATION COVERAGE Z

60%

LTE WILL COVER AROUND
60 PERCENT OF THE WORLD'S
POPULATION BY 2018

O propei|ATon savarnpe

e 20 2 28 2012 aove:

GSMEDGE WOTIAAHER LTE

» More than 85% of world's population covered by WCDMA/HSPA in 2018

» LTE network deployments continue in all regions of the world, as LTE population coverage doubled
in 2012 compared to 2011 (10% vs 5%)

» 60% of world's population covered by LTE in 2018

QEskxial AF 21T | dne200) | Name §

A\

APP COVERAGE

. ) . : N

‘App Coverage” - the area where my app works as | expect’

S Ezi0i AF 1!”1 | dnpe 220 | Nam @
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SPECTRUM BAND USAGE

Coverage and capacity for nation-wide and deep indoor Service pTOVidEI'S

] - _ heed
Capacity and additional coverage for urban-wide

the combination of
the different

Supplemental downlink for area-wide coverage and capaci :
e g i properties

Flexible capacity for local area dynamic uplink and downlink to

optimize offerings
Small-cell for hot spot capacity and performance

SPECTRUM MANAG SIS

-DIFFERENT REGULATORY APP Ne/at®iglas)

W

Spectrum management
toolbox
Licensed - All cell sizes: QoS,

Clear rules for attracting investments

Unilcensed Unlicensed - Local area: best effort
Shared Licensed Shared Access
Shared access for mobile broadband in under-
used spectrum (ASA/LSA)

29
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USE OF SPECTRUM

Spectrum management
toolbox

35 M—t’ (current average) to about
Licensed 1.5-2 GHz by 2020
- Mobile Broadband

. Current allocation (500 MHz) below 6 GHz
Unllcensed, estimated to be sufficient until 2020
- Bluetooth, WiFi
Suitable for low or localized utilization due to
Shared restrictions (military, radar, satellite). ASA/LSA:
: - 2.3 GHz in some countries in Europe
- ASA/LSA f bil P
A - 35 GHzin the US

Cllolo=IREL e\ (ol a NI RigERE= I Key to industry scale and roaming ]

A

MAINSTREAM MOBILE ALLOCATIONS £
CURRENT ASSUMPTION FOR SUB 1 GHZ BANDS

The APT700 band —Low & High Duplexer ITheEIISOLowamnliheﬂSﬂMthmds The 800 MHz band APAC &

.

Sed% MHI nnz im 824 B4 052 BE9 6RO 935 960 >200 MHz
.................. 890 915
.............. . ,

t The APT700 biand — Low Duplexer | The CEPT B00 band The 900 Mz band
: Europe, Middle
- N e
03 M m'i'si R D 815 925 190 MHz
|n—-—t-n|u.—n—|t—i—l I
The biand 700 MHz (USA) I The EA50 Upper band
EEEE BN
699 716 729 746 75 777 787 :814 7] 849 859 8G9 894 160 Mz
: 718 728 758 768 ms
I I
I New momentum | B =Upiink
R A I =Downlink

SDL = Supplementary Downlink

Q Ekzeg) AR | dnpe220 | Nam B
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TV WHITE SPACES

» TV White Space use is not suitable
for wide area coverage
» the advantages of low frequencies are

lost due to fransmit power limitations
and interference fo TV receivers

+ Use cases are limited fo short range
wireless extension

* Re-purposing of the UHF spectrum

+ A way forward to multi-service mobile
broadband in collaboration between
the broadcasting and mobile industries

TV White spaces are not so white

WRC-15 CHALLENGES

1800 - 2000 MHz of spectrum in total for IMT

spectrum bands < 6.5 GHz

satisfying the needs for 2020

a new agenda item for the following WRC is needed
- larger bandwidths in a distant future
- >6.5GHz

31
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Criterion 1 Outags probablity < 5%

=
L=

(=}

3 =
Mumber of available channels

il

32% of Garmany has ne channels
avallable

1 Only 10 % of Germany has at least
9 channals

P 4

o

e a
g'l'%’i.

) |

Very important
WRC

and

it is very short
of time




SECURITY,
TRUST
AND

RESILIENCE

W

* Trust
+ SIM
« Authentication: Authorization

* Designed with security in mind

CONCLUSIONS

y Data centric market

W

yBusiness models
»User centric

y Business & Society

y Efficiency & Innovation
ySecurity & Regulations
) Provide & Enable

y Networked Society
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= :TRegulation for Innovation | ffj4&

Regulation for innovation

Goran Marby
Director-General
Swedish Post and Telecom Authority

P TS Swedish Post and Telecom Autnority

Market developement 2012

I" Mobhile services I Fixed telephony
I Use of data . Subscriptions
| Subscriptians J Traffic
it Traffic - Revenues
[l Revenues } Sms
" IP-telephony, IPTV = Revenues in total
I Broadband via fibre
I Transmission speed « Fixed broadband
" Bundled services +-Subscriptions
=Rewvenues
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Do we need a change?

- Todays’ regulation is based on technology, but
consumer demands have shifted. Consumers
want:

Speed

Access everywhere from all devices and platforms
Mobility

Quality

-

c1S

The first question

« Will the regulatory model of today
make future business models possible?

c1S

34



The second question

- What are customers willing to pay for,
and will that be enough to sustain
healthy profits?

c1S

The third question

« If access to Internet is something
everybody needs, as all services will be
ip-based, how do we make sure that
everybody can get what they need at
prices they can afford.

c1S
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Future market definitions?

- Maybe new definitions are needed:
+ Access
+ Speed

+ Mobility
= Services

c1S

Then we may have to kill some
darlings?

Bill and keep instead of todays’ rules for voice
termination?

« Symmetric access regulation for all fixed
networks, but no prices regulation?

« And, regarding recent EC initiative: everyone
must give access to ducts for broadband.

« Demand-driven development instead of support
for investment.

c1S
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From voice to data to services
which are unique for operators

= Changed revenue streams, from voice to data, is
a prerequisite for investments in fast broadband
networks.

« Do traditional operators overestimate the threat from
OTT players?

= Can phone numbers and guaranteed quality of service be
a competitive advantage?

c1S

When can we de-regulate?

- When consumers get what they expect and pay
for.

« When new business models can show balance
between risk and investment.

« If there is no risk for protection of old business
models and services.

c1S
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Remember

We have only seen the beginning off the benefits
that the connected society can give to the world.

c1S
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M4 w : T Broadband for all in Africa ; f§j#&

P = N

7
A Ao\
[%:: . ]*} African Telecommunications Union
\ .

Broadband for All in Africa

Abdoulkarim SOUMAILA

Sacretary Ganeral

a.soumailaEatu-uat.org
www. atu-uat.org

as'f',,m'
:ﬁ .'_rr June 2013 Slide 1 of 15

e —

Presentation Outline

1. Relevant statistics

Characterization

Backbone Connectivity Status

Key aspects for broadband for all in Africa - general

Key aspects for broadband for all in Africa - immediate issues

AR L S

Conclusions

as'f',,m'
:,!'. 'ﬁ June 2013 Slide 2 of 15
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Relevant Statistics

+ In 2012, 36 African countries had a mobile-cellular penetration above 50%,
compared to 10 countries in 2007. Out of those 36 countries, 13 had
mobile-cellular penetration above 100% in 2012 compared to none in 2007.

» In 2012, 18 African countries had an internet user penetration above 15%
compared to 5 countries in 2007. Out of those 18 countries, 8 countries had
an Internet user penetration above 30% in 2012 compared to only 1 in 2007.

+ The uptake of both fixed (wired)-broadband and mobile-broadband services
have continued to grow worldwide and Africa is the region with the highest
growth rates over the past three years with mobile broadband penetration
increasing from 2% in 2010 to 11% in 2013.

+ By the end of 2012, 146 governments including 29 African countries had
adopted or were planning to adopt a national policy, strategy or plan to
promote broadband

Source: ITY

as'f',,m'
:ﬁ ] June 2013 Stide 3ol 15
N

Characterization

Accessto intemat s extremely low ac 10%

Access to mabils s=rvices is at'an appreciable 50%

Africais afast growing markst with very young pepulation
Afnca remains a cost sensitive market in the foreseeable future

Maobile technology has brought new possibilities to the African continent - as it can connect individuals to

individuals, societies, information, markets and services

The mobile based application and development projects sometimes known as 'm-develgpment’ have the potenual

to facilitate the delivery of financial, agricultural, health and sducational services

Mobile has greatly reduced communication costs thereby allowing individuals and firms to send and obtain

informatien quickly and cheaply en avariety of ecanomic, social and political issues
The majority of the people remain unbankec - yer the majanty of these have access to mobile telephony
Many peaple still do not have access to health care and education

Costs related to access to conventional s=rvices such as banking by the rural communitas rarmans high

as'f',,m'
f‘ ] June 2013 Stide 4 of 15
N
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Connectivity Backbone Status - Submarine Cable /1

il PR [P FT TR T
I e - T i e

June 2013 Shde 5 of 15

Connectivity Backbone Status: C-band Satellite /1

+ Locatlons of Earth statlons registered with one satellite operaror and recelving In the
3.4-3.625 GHz band

=

.

+ Each denoted site may include one or mare stations,
»  Map does not show earth stations not registered with the satellite operatar.
+ Sites that are located on water are assodiated with stations on marine platforms.
v The receiving F5S earth stations shown comprise 48 stations.
st

June 2013 Shde 6 of 15
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Connectivity Backbone Status: C-band Satellite /2

+ Locatlons of Earth statlons registered with one satellite operaror and recelving In the
3.625-3.7 GHz band

"

+ Each denoted site may include one or more stations.

v Map does not show earth stations not reglstered with the satellite operatar.

+ Sites that are located on water are assodiated with stations on marine platforms.
+  The raceiving F55 earth stations shown comprise 1062 stations.

‘!'._ : ?:}'} June 2013 Stide 7 of 15

e

Connectivity Backbone Status: C-band Satellite /3

+ Locatlons of Earth statlons registered with one satellite operaror and recelving In the
3.7-4.2 GHz band

+ Each denoted site may include one or more stations.

v Map does not show earth stations not reglstered with the satellite operatar.

+  Sites that are located on water are assodiated with stations on marine platforms.
»  The raceiving F55 earth stations shown comprise 6620 stations.

-

‘!'._ : ?:}'} June 2013 Stide B of 15
b =
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Key aspects for broadband for all in Africa /1

1. Policy and Regulations:
. Meed to have stable, predicable, certain and sound policy and regulatons that follow the preva:ling

bhest practice
Establishment of written national, regional, contunantal broadband plans
Recognition of broadband as essential infrastructure/ service and as a factor of production
Mainstreaming of broadband inte al| sectors of the governance
Designation of broadband as an alternative means to providing key services such as banking
Paolicy harmronization

E Technology:

. Axpailability of wide range of tachnologies (3G, 4G, LTE...) at lower cost

Ensuring backward and forward compatibility as far as possible —as has bésn the case with 2G and
3G UMTS systems
Taking full advantage of the complimentarity of technologies {kerrestrial, satzllite and cable) such as
tha new Ka band satzllite broadband servicas

k. Spectrum:
Meed to recognize that broadband is spectrum and spectrum is broadband in Africa - due to paor
cable netwarks
Meed to make ample amounts of spectrum in the lower banhds a5 soan as possible particularly the
Digital Dividend 2
Undertake zomprehensive studies for broadband spactrum requirements at national, regional,
continental lavels
Establishment of written national, regional, continental broadband spectrum plans
Need to apply newer market driven spectrum licensing mechanisms in order to aftract best players

(i Al June 2013 Stide 9 of 15
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Key aspects for broadband for all in Africa /2

1. Infrastructure;
Recognition of broadband infrastructure as essential infrastructure
Establishment af robust backboha infrastructure as national, regionaland continental level —e.g the
SADC fiber imter—country netwark
Equal access to marine backbone infrastructurs by all countries particularly landiocked countries as
envisaged by Resolution 1 at WCIT-12
Exploitation of all available technolegy - terrestrial, satallite and cable
Meed to pravide the support infrastructure such as power, roads, etc

Funding
Establishment of specia funding mechanisms at national, regional and continental level with
emphasis on making funding available at the right ttme and right cost
E Traffic Management
Enkancemant of Internet Exchange Points (1XFs) at national, regional and contnental |evsl
& Tariffs:
Africawill remain a cost sensitive market for the fareseeable futurs - there s therefore need te keep
service charges low
Meed to addrass the data roaming charges which are currently-extremely high - Ream as a Local
Madel is worth pursuing - already the SADC region has adopred the model in principle
5. Applications:
Promotion of lecal applications such as, ‘'mehbile money’, 'e-farm’, 1o make the service reflevant to
addressing local challenges, 2.g. th= hugs success of M-pesa and Airtel=money in Kenya
Promation of e-government services - government financial spendis.crucial
Promotion of e-services

e,
[f‘ ] June 2013 Slide 10 of 15
N
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Key aspects for broadband for all in Africa /3

1. Taxatjon:
MNeed for governments to consider low ar no taxation on ICT equipment - to recognize broadband as
a crucial factor for production

. Investment Funding
Establishment of spscial funding mechanisms at national, regional and continental teve| with
emphasis on making funding available at the nght time and right cost - e.g. the SADC region has
adopted the model in principle
Ensunng backward and forward compatibifity as far as possible - as has been the case with 2C and
3G UMTS systems
Taking full advantage of the complimentarity of technologies (terrestnial and satellite)

i Traffic Management

Meed to recognize that broadband is spectrum and spectrum is broadband in &frica - due te poor
cable netwarks

Need to make ample amounts of spectrum in the lower bands as soon as possibie particularly the

Digital Pividend 2

Establishment of written national, regional, continental broadband spectrum plans

Mesd to apply newer markat driven spectrum lic2nsing mechanistns in orderto attract best players
t. User BEquipment:

Simplie to keep the purchass price law but robust enough

Robust/longer battery Iife

Universal charging - with solar charging an added advantage

Ty
'-ﬁ _'_li June 2013 Slide 11 of 15
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Key aspects for broadband for all in Africa /4

1. Deaploymant:
Need to build an the success story of mobile and hence focus on mobile broadband

2 Incubatars;
Formahization of ICT incubatars
|dentification of talent in the area of innovation in particular creation of maobilz applications
Affordable venture capital for commercialization of ideas

1, Customlzation:

Meed of customization of applications &g facebook on sms

g A | June 2013 Skide 12 of 15
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Key aS pe CtS for broadband for all in Africa —immediate issue

1. Doubling up efforts for affordable broadband |n rural and remote parts of Afrjca
Making spectrum available in particular suitable spectrum in the 700/B00 MHz band {the digital dividend)
Affardable access to manne optical fiber cables by |andlacked countries in line with Reselution 1 of WCIT-12
Completion of inter-country cross-border backbane links
Embracing new and high speaed satellite sarvices
Affordable access to satellite communications

Implementation of Universal Access programimes

g )
2 7
-171 _'_l? June 2013 Stide 13 of 15
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conclusions

In the particular case of Africa, ‘spectrum is mobile broadband

and mobile broadband is spectrum’

)

Thus far, mobility has had a remarkable and positive influence on

individuals, societies and governments

;  However more needs to be done as the majority still do not have
access to broadband due to affordability issues or lack of
broadband itself

2 The digital dividend spectrum remain the best opportunity to

realizing affordable mobile broadband among other factors.

T
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M4 & : T Broadband for all in Mexico ; ffj$k

SCT

SECHETARIA D
OMLUNICACIONES

Y TRANSIMORTES

Mexico’'s Constitutional Ammendment on
Telecommunications, Broadcast and
Economic Competition

Stockholm, June 24th, 2013

. Why is this a fundamental Reform for Mexico?

Il. The AEC of Telecomms Reform in Mexico

. Benefits.

IV. The Six Fundamentals of the Constitutional Amendment.

V. After the Constitutional Ammendment: Next Steps to Overhaul Mexico's
Telecomms Sector.



I. Why is this a Fundamental Reform for Mexico?

* During his inauguration speech, President Pefia Nieto stressed thatlack of
competition in strategic economic sectors, such as telecommunications, seriously
compromised Mexico's capacity to generate growth. Hence, on his first public
address in office, he commited to work on a Constitutional amendment proposal,
in order to transform the telecommunications sector, to make access to [TCs and
broadband a universal right and to foster competition in broadcasting.

+  This urgentcall to action by Fresident Pefia Nieto was joined on the nextday by
the leaders of Mexico's three main political parties, under a bold new consensus-
building mechanism, named “Pact for Mexico’ -through which structural
economic reforms are now crafted according to specific common objectives; the
first of which addressed telecommunications, broadcasting and economic
competition , as a single package.

+  The Pact for Mexico mechanism was succesful in rallying support for this first
Constitutional Ammendment Proposal in both houses of Congress, so that
approval was attained in record time: the corresponding Presidential decree
became effective on June 11th, 20132,

SCT

Il. The ABC drivers of the Reform

A. Access with universal Coverage: i.e. extending the coverage ot telecommunications, data and
broadcasting services throughout the farthest corners of Mexico.

B. Better Prices: so as to ensure that all telecommunications services become more affordable to
everyone, at internationally-competitive prices-

C. Content and Service Quality, so that all Mexicans can have fast and reliable services, as well as
access to more diversity in contents.
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1ll. Benefits

* Companies and investors win: due to the enhanced
oponness of the telecommunications sector; as well as
to the prosecution of anti-competitive or monopolistic
behaviour in the marketplace .

« The population at large wins: due fto the
democratization of access to the benefits of the digital
era, as well as to the skills necesary to fully partake in
the global knowledge economy —for everyone in every
corner of our country,

*  Mexico wins: for enhanced competition in strategic
sectors of the economy; particularly in telecomms and
broadcasting, will propell a more productive and
dynamic —hence more competitive- country.

SCT

IV. The 6 Building Blocks of the Reform (1/2)

FIRST. Extended and strengthened fundamental rights, so that telecommunications, broadcasting,

telephony and data services can be delivered in all of Mexico.

¥ The scope of freedom of expression and of access to information is extended to include access to
information technologies, particularly broadband access.

¥ The State will see to it that telecommunication services shall be delivered under conditions of
competition, quality, plurality, universal coverage, interconnection, convergence, continuity, free access
and free from arbitrary interference.

¥ Moreover, the State shall guarantee that broadcasting services are provided in conditions of competition,
quality and will also see to it that they deliver the benefits of culture to the population at large, whilst
preserving infromation plurality and trustworthiness; as well as fosterting national identity values.

SECOND. Updating of the legal framework of the telecommunications sector, in order to make its

services accesible to all socio-economic groups with internationally-competitive tariff rates.

¥ lIssuing of a single legal framework, to regulate, spectrum, networks and services under the new single-
license regime.

¥ An effective fine and penalty regime, which can also contemplate the possibility of license withdrawal.

¥ Asymetric regulation to preponderant economic agents.

THIRD. Strengthening of the Institutional Framework: .

¥ Creation of a new Federal Institute of Communications, as well as a Federal Economic Competition
Commission —both as constitutional autonomous agencies.

¥ Creation of special legal courts on telecommunications, broadcasting and economic competition.

SCT
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Procedure to nominate and select Commissioners for new Constitutionally-autonomous regulatory
agency, the Federal Telecommunications Institute

Seven Commissioners will be designated for up to 9 years by proposal of the Executive Branch and
ratification by the Senate, after an evaluation and approval process of suitable candidates, which will be
carried out by a selection committee —formed by the heads of constitutionally-autonomous agencies:

1. Bank of Mexico

2.  National Institute for the Evaluation of Education

3. National Geography and Statistics Institute

This committee will issue a public/open selection contest, it will also verify the required qualifications
for each candidate and will apply a knowledge test to all; two higher education institutions will provide
inputto this process.

The committee will decide by majority voting on who will make itinto the list of 3-5 suitable candidates
for each of the 7 positions. The list will then be submitted to the President, who will select the
candidate for each position to be ratified by 2/3 of the Senate.

The President of the IFT will be appointed by 2/3 of the Senate for a term of 4 years, which may be

extended to another 4 yr period, only once.

SCT

6 building blocks of the Reform (2/3)

FOURTH. Promotion of Competition.

v FDI is now fully allowed to invest 100% in telecommunications and satellite services; as well as a 49
percent in broadcasting, provided there is reciprocity by the country to which such company
belongs. ,

¥ Rights of nationwide broadcast providers to have their programming retransmitted; as well as the
right of pay TV license-holders to have their signals be carried or retransmitted by pay-TV providers
in non-discriminatory manner,

¥ Auction of two nationwide TV licenses.

FIFTH . Executive Branch Mandate on Universal Digital Inclusion / National Digital Agenda .

¥ New policy focused on infrastructure, accesibility, connectivity, effective ICT use and digital skills.

v Bottom line: atleast 70% of households and 85% of SMBs have ready access to broadband at
globally competitive download speeds.

SIXTH. Direct stimulus to the extension of broadband infrastructure
¥ Deployment of a nationwide optic fibre transport network; as well as of a wholesale wireless
broadband access network , using analog-TV- liberated 700 MHz spectrum,
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V. Action items triggered by Consitutional ammendment (1/3)

Deadline Outeome

180 natural days . Issue new corwergent sacandary legistation
and modifications to adiacent laws

Withing 60 tlays Instaliation of selection committesTor new
reguiatory agencies
Sending candidates list for Presidential
nomination

10 natural days President sends one candidate per each

' Commissioner position for successive vote

intheSenate

10 natural days Senate review and vote of candidate

proposal done by the President; in case of
rejection, only 2 rounds before President
has right of direct appointment

Responsibla(s)

Communications and

Trasparts [SCT), Current

‘Telecomms Regulator
{COFETEL), Ministry of
the Interior

Bank of Mexico,
National Statistical
Information institute,
National Education
Evaluation Commission

President of Mexico.

Senate

V. Action items triggered by Constitutional ammendment (2/3)

Deadline Outeome

No defined deadline.  Transfer of resources and pending cases
from COFETEL to the new autohomous
reguiatary agency (IFT).

With immediate Foreign Direct Investment new caps
-effect '

Withimmediste  Editorial Independence of public

‘effect broadcasting services:

With immediate Protect Labour rights of telecomms sector
effect. employess

Responsibla(s)
CIJFETEE & current

Economic Competition
Commission, IFT

IFT

E_m:ilc_hwm
organizations

50

Mext Staps

Drafting— voting of new
secondary convergent
Iegisiation (Telzcomms
+ broadeasting)

Revision o propased
candidates from the
selection committes.
Revision of succesive
canditates proposed by
the President -2 round
fimit in case of rejection
of proposed names

Mext Staps

Hedtute iuben of
p.mjdir_:_g cases and

Programming handover
of pending cases and
budget resources, HR

Develop rules1o
protect editorial
indepandence



V. Action items triggered by Constitutional ammendment (3/3)

2015

2014-2013

ki

&0 natural days

Dpen deadiine

Responsibla(s)

TOT TV dighal transition)  Exacutive and Legiskative
implemantation, Branches, IFT.
mationwide

Deployment of shared Presidential Office,
wholesals wirsless Congrass:
broadband natwork

Handover af public
electric utifty (CFE)
selecommunicatians
licenssto Teiscamm-
Telegrafos (farmar
telegraph public
company].

Instalation of new
spagiaiizad district courts
on telscammunications
and ecanomic
competition

Implementatian af
Mational Digital Aganda
and Universal Digital
Inclasion Palicies

SCT, CFE Telscomm-
telégraios.

Judicial Branch

Exzcutive Branch, IFT.

51

Mext Staps

Setting of goalsand
targets, aswell as
progress indicatorsin the
National Developmant
Flan by the eurrent
Prasidamtizl
Administration



M4 55 : T Hetereogenous Networks including WiFi integration

i

ERICS50ON

HETEROGENEOQUS NETWORKS
INCLUDING SEAMLESS WIFI INTEGRATION

Dr Magnus Frodigh
Director Wireless Access Networks

W
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MOBILe SUBSCRIPTIONS

2009-2018
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GLOBAL MOBILE TRAFFIC

A\

oo |
R s
/2->A 0
MOBILE DATATRAFFIC
DOUBLED BETWEEN

01 2012 AND 01 2015

Bisfnd {lppaiing.

T i ] I = |
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2007 2008 2008 2010 am 02 01

Eased an actual measurements
'Traffie deds not inelude OVB-H. -5 of Mkl Wikdas
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Souree: Eriosson [June-2013)
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HIGHER SPEEDS DRIVE USA

Daily profile - Data volume/PS connection
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MOBILE TRAFFIC
BY APPLICATION TYPE, 2010-2018

Manihily Exabytes (10™)

firEmgepon

A\\Y

1 TR P PP T e . Other

y ® Enonpted

. Software download
& update

0 Social netwarking

W ® v hrowsing
8 ® rudo
. Viddo
: o File sharing
|
2
]
2010 2m 2012 2013 2014 205 2018 ani 2018

Source: Encsson (June 2013)
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A\

LTe eVOLUTION

—

A GLOBAL INITIATIVE
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LTE EVOLUTION

Release 10: First major evolution step - “LTE-Advanced”
Release 11: Recently finalized

Release 12. Ongoing

Evolution will continue ...

First release af L9E IMT-Advancad Taday Continued =valubion a1
Retg GER Rek10 Rek11 Rel-12 Rek13
LTE LTE-Advanced

fEEmgeous Nemg g | Gommese wsoimm o | 2000623 | fam g

W\

LTe ReELEASE 10 AND 11

(g g
[:]/‘E(( {(IE'I)J"‘_\:,_TQ.__,,:—-'::((IQS}

Cartizr agar=gation Extended mult-antenna — Irter-site conrdmatan ' CoMP?)
transmissian
_ \ ()] ‘,"‘.'

Heteragenzous

., Relaying functionality ol o
deployments.--

R e ReHD Rett 12 Pl

LTE LTE-Advanced

firemgenon Raqis | Conmaeiinsnisne | 2000502 | haw 10
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\\

HETEROGENEOUS DEPLOYMENTS 2

S acrolayerfo ul-area coverage
P "SIl Low-power nodles for high capacity/data raies

Rel-10/11

Rek10 Rek11

LTE LTE-Advanced

W

HETEROGENEOUS
NETWORKS
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AW\

APPLICATION COVERAGE

App Coverage -
the area where my app works as | expect

FIFEmGENOIE WBMNT | Commpxalnanmmin | 20150525 | fage 11

CneC EE = 2
MBB PERFORMANCE eUROPE Z
4 percenii
5
Increasing top and
median bit rates
G percentilz
The basic coverage
n . _ — (=0.1 Mbps) is more
@ 02 @ o @ 0 03 O o 0 @3 or less fiat over fime
2010 2014 3012

HIIIIQH'DII BN | COmmA K N e | NS0 | Pag 14
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A\

HOW TO PROVIDe APP COVERAGE

Improve Densify Add
existing sites with more spectrum, by adding macro sites small cells, micro and pico
antennas, advanced processing,
management and coordination

The Heterogeneous Network Toolbox

FEEmgENOIE Reman | Commpseinanmme | 010605 | e 15

A
HETEROGENEOUS NETWORKS z
Traffic density ((I I)) *
I
IMPROVE
() ()
E DEEFr
o e G e, L | (q)
Rural Sub-urban Urban Dense urban e (e
Improve Improve Improve " ADD

Densify Densify

-
2 sl ulw_r_]memta UrapEan Lounny

FEEMGENOIL BN | COmmpEa N aimin | 2050625 | o 15
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HOW REACH T00MBPS FOR ALL? Z

EXAMPLES

_ ((IEI)) e

Improved Macro
220MHz - 2x2000MHz
per operator

5

Densified macro
Two to sixteen limes more
macro base stations

Small Cells
Add 3-24 pico base staions
(2W) per macro site

Reference, LTE FDD 2% 20MHz (40W), dense utiran, 300m |8D

A\

WI-FI INTEGRATION
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NOT SO SMART PHONE BEHAVIOR

Wi-Fi
preferred!

((|E|)) % ((I l)) fiber

= J =2 xDSL
T /’ g, —

INDOOR CELLS Z

» What performance is achievable with indoor cells?
~LTE only
~WiFi only
~combined LTE and WiFi

) Scenario - an office building LRt ;
 datarate " . AL 2]
| n -, 2 '.--l: ;
i : P _
m LTE Combined = | e -
21 -foar office bulding

volu’me 4x40m finars

4 indoar calls per flnar

——
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RESULTS

Downlink, 5* percentie

50 I 35
‘ — Max user fhratighput geleetion
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™ o
3 2
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2 | £
T \ 3
1 f n
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" | ;
& 10 15 2 il

Genved raffic per indoor c2ll Mbps]

A\

Uplink, 5th percentile

— Mz usér throughput sslection
— LTE only, of Max Py
— Wi-Fianly, or Wi-FIT coverage

Access selection very important
“‘WiFi if coverage” — all users in WiFi -no gain over WiFi-only

Max P,, — all users in LTE —no gain over LTE-only

1 T 8 g 10
Servad traffic per indoor call Mbps

Best performance achieved with max user throughput selection

firEmgemons aginn | Conmrcel nanfmin | 20120735 | hagd

WI-FI EVOLUTION TO

HETEROGENEOUS NETWORKS

W\

Device-Dnven 1
Independent Wi-Fi

Homeg | Entarprize Wi-Fi Public \Wi-Fi
» Enduser invalvement 1 Enduserinvalvement
1 Nooparator control 1 50me operator invalvemert
v OTT semvices 1 Emerging standards for seam|ess
s Free roaming

3rd Party Madel
Operator/Shared Hatspot

1 Partat cellufar offering

1 Integrated Scenano |
Wil in Heterageneous Netwark

@

Operatar WIFi
» Seamlessto end user )
» Operator contrdlied arcess selection
and senvice mapping
» Charging af service, not access type

™~

Improved end user experience and network utilization

firmgenons Mo | Conmaci w e | 2020705 | fae 22
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SUMMARY

. Traffic in wireless networks increases rapidly

® 8

Advanced radio solutions stretches the technology limits

More spectrum is needed to make wireless communication
affordable and spur global growth
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M4t : TTechnologies for new spectrum access fi#k

ERICSS50N

INOLOGIES FOR
SPECTRUM ACCESS

"4‘4 .

ey ¢

Dr Mikael Prytz
Manager Radio Network Deployment & Spectrum Management

SUMMARY

Mobile Broadband growth requires significantly more dedicated
, spectrum to spur global growth
: :

Today's mobile technologies and 3GPP standards facilitate
increased spectrum use flexibility

Supplemental Downlink (SDL) and Licensed/Authorized Shared —
great complements for Mobile Broadband

Unlicensed great for Wi-Fi - integration improves eficiency
(TV WS not suitable for MBB coverage, freq. advantage lost)
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GLOBAL MOBILE TRAFFIC

2X

MOBILE DATATRAFFIC
DOUBLED BETWEEN
01 2012 AND 01 2073
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MOBILE DATA TRAFFIC FORECAST

12X

MOBILE DATATRAFFIC
WILL GROW BY 12 TIMES
BETWEEN 2012 AND 2078

Monthly Exabytes (101")

W

15

B s S R S A R eSSy

. Data: mobile PCs, lablets and mobile routers

- @ Data: moblle phones «--«--e--soceeemeicianiae

0
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Source: Sriesson (J.I.IIII 2013)
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THE DIGITAL DIVIDE

) Year end 2012, there were more than
twice as many mobile broadband -
subscriptions (~1.5 billion) compared to %:- )
fixed broadband access (~0.6 billion) ——

~the vast majority of Wi-Fi use is private
wireless extension to fixed broadband

) By year end 2018 this ratio has
increased to a factor of eleven

—approx 7 billion mobile broadband
subscribers vs. ~0.8 hillion fixed / Wi-Fi

Mobile broadband key enabler to

overcome the digital divide

TrCHIODSRE T 40 B LPRCIm Eocras | Comine ERi0-zomgeay | CEem Al201D | 20058525 | fege =

SPECTRUM UTILIZATION -NOW €

Relative power [dE]

7 / /
0 500 1000 1500 2000 2500 3000

Frequency [MHzZ]

Thcd JORSRE T VB ApeCom @ncees | Dommne s soyioeapy | @Eimay ALZDND | 20739525 | e €

66



W

SPECTRUM USAGE PRINCIPLES

Licensed Dedicated gp

mainstream approach for MBB
350 MHz now, need 1500-2000 MHz

Unlicensed
dedicated to Wi-Fi
>500 MHz today

Licensed / Authorized Shared - Fast uniocking of mobilespactum

- E\lheror usage between \n umbent and licensze
complementary for VBB : _

- Protectsincumbent Iﬂnjq investment securnty

Trc10RERE T WVE IPOCUIM F00ras | Coming ERIN-2nTReag | CEm AlZD] | 200GEEES | Peel

A
NeW MOBILE BANDS >
(CIED) JD [] Exsting makitz
B e motie
(Coverdge and capacity CapaLity |ntegrated Wi-Fi WiFl
L NDTITH| - U .
300 MHZ 1 GHZ 2GHz 3 GHE 45Hz i GHz

WRC-15 Key opportunities
total spectrum need 1.5 - 2.0 GHz by 2020 ERULL 2 SR PR

— 800-1000 MHz more 3.5 GHz - Global IMT/LTE-band,
40-100 MHz “carriers”, “gigabit services”

Harmonization and global standards drive economies of scale

TreIDESRE T WVE IPECUI 3oras | Comme @00 | S A0 | 20065 | dape
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LTE ECO SYSTEM

Device support of LTE bands

2010 1 band

2011 2-3 bands

2012 5 bands

2013 6 and more

2014 12 -20 bands

ﬁ 1311
Y 4300

xxxxxxxx

TLIY

TLTELLTELY

It
TILILIY

1LY

xxxxx

ONE NeETWORK - ADDING BANDS

Regulator

Niensx-s for bands [

Straightforward, new bands
and combinations need to be
specified in 3GPP

Dual-band, dual carrier in
HSPA+R9

Carrier aggregation in
LTER10

BandiCarrizr
management,

[ g—

device cantrol

Mobile Network Operator

F Reguilar mufti-
| hand device

68
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Existing Mobile Technologie
and 3GPP Standards
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A\

SUPPLEMENTAL DOWNLINK

» Supplemental Downlink (SDL)
—faster downloads, more users,
enhanced user experience
- supports “video traffic pattern” (66% of
mobile traffic in 2015)
- simple regulatory introduction (existing ._
framework, fixed BS Tx) 3
y L-band 1.4 GHz (1452-1492 MHz)
- key opportunity in Europe to increase rural
capacity and data rates
—harmonization ongoing in Europe

» 700 MHz in the US with AT&T D [l roD paired band A
—planned launch as early as 2014 = [l Fob pairedtand 8
R sDLtand C

TrcHIODZRE T VYW IPECUI E0oras | Comme @0 -znmgeene | Emep A0 | 2075625 | dage 1]

ADDING SUPPLEMENTALDLBAND £

Regulator E:::;i:g;: Existing Mobile Technologies
davics Bt and 3GPP Standards
w;enses tor bands [N e
Mabile Network Operator

Straightforward, bands and
combinations need to be I endcaniera
specified in 3GPP _

. Band/Carrier B
Work Item on 1.4 GHz (L- o
band, 1452 - 1492 MHz) ] soLtamic
approved in June 2013
Requires standard UL/DL il 'J b .
carriers for control and UL = @ baorling
data =

Extendzd chverage [ range with higher Tx powe! and lower frequency
T?’.!I:\(gll T WY IpeCim 300ras | Comme i comigesg | ST ADOND | miEsss | i}]l 12 -
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LICENSED/AUTHORIZED SHARED
UNLOCKING MOBILE SPECTRUM

» For harmonized mobile spectrum
~low or localized utilization

—not obtainable in reasonable time due to
incumbent use (military, radar, satellite)

- use existing mobile eco-system

» Examples
-2.3-2.4 GHz in Europe, 3GPP band 40
-35GHzinUS

» Incumbent protection
~single sharing user, either/or usage
~reliable enforcement of conditions
- higher frequency facilitates sharing

Strasbiourg

[ncumbernt military
telemstry, 2.3-24 GHz

Example usate shown

Tred OESRE W VYW SpeElim @nores | Comne s ctierne | SEme AIENT | ZITREEES | e O

LSA/ASA ARCHITECTURE Z

Uiy Band/Carrier '\ 1 Existing Mobile Technologie
management, Y and 3GPP Standards
/ Licenses for bands device conrol
Inclimbent | Mobile Network Operator
Agreement

N

svren | ir2

Gealocation !
and policy
database

- 'r‘f

Straightforward, existing — m . \
bands and and multiband ) | iﬁi\w
devices : - -
New regulatory framework;

secure, reliable database

Trci0DGRE T VB Ipeciim accras | Comme c@in-nyigeage | S AL | 2050555 | fage 1l
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AN\ Y

LSA/ASA BAND USE CONTROL

Reselection procedures | Inter-frequency handover | Carrier aggregation
IGPP TS 36.304 3GPP TS 36.331 JGPP TS 36.808, 36.823

('fJ \,\ 0

Lglgmode ' "';\ : d T
‘ ode devicei=" mnde dew:a
with CA support
Camping on LSA/ASA band Vacating LSA/ASA band Vacating LSA/ASA hand by

Can be completed in < 1s
Existing Mobile Technologies and 3GPP Standards

releasing aggregaled carrier

Functionality and quality of service relies on dedicated carriers for control and data

Tre0RSRE B VB IpEIm 20otes | Comme R0 sneene | CEp AD20ND | 20VEEES | P IF

W\

TV WHITe SPACE

120

g

How much white space is available for an
LTE network?

Flela strength o8 i}
E B B

How well does a LTE network perform in
white space, and what are the [imiting factors?

o

00 150 50 ]
Disteelie]

TRt IORSRE T VY B IpECTIm B00res | Comine @0 soimigeane | @iy ALZ0ND | 20038525 | P 6
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LTE IN TV WS
DEPLOYMENT FOR COVERAGE

A\\Y

40
Actual dvallatile channels
1 P (outage < V%) is 0 for 72%
0a N e of Germany
i § Only 10% of Germany fias
= atleastd channsls

o1 23 :
o8 E
“'5 103
04 ©
0s = 0
b2 2
WEGEl TV WS not suitable for wide-area MBB coverage

Low freq. range advantage lost due to Tx power

=

limitations and TV interference
No advantage over dedicaled, low-band LTE deployments

TrcHIoEgRE T WVE IpECIm Enoras | Comme @0 -nmgeen | CEmep A0 | 2075 | dae 17

W

SPECTRUM COMPLEMENTS

Licensed, dedicated mobile

Supplemental Downlink (SDL)

iomplementing coverage and capacity

Licensed / Authorized Shared mobile

Unlocking spectrum — complementing coverage and capacity

Unlicensed spectrum, WiFi

compiementing short range capacily

Existing mobile technologies and 3GPP standards enable increased
spectrum flexibility and sharing, and maximize spectrum ufilization

THEI IOEGRE T VYW IPEETIM 300 | Com e ER10-Z0)Tgeck | Sk AL | 208505 | e |
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SUMMARY

Mobile Broadband growth requires significantly more dedicated
spectrum to spur global growth
2 ;

Today's mobile technologies and 3GPP standards facilitate

increased spectrum use flexibility

Supplemental Downlink (SDL) and Licensed/Authorized Shared —
great complements for Mobile Broadband

Unlicensed gfea-t for Wi-Fi — integration improves efficiency
(TV WS not suitable for MBB coverage, freq. advantage lost)
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M4 A : TLTE Broadcasting  fi#k

LTE BROADCASTING

Jorg Huschke
Master Researcher

OUTLINE

Chvarvlaw

Advancaments invideo compression

Hybrid BroadeastUnicast for Germany
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REGULATORY & MARKET CONTEXTS =

FCO have deckdéad 1o makea
120MHz of the UHF TV broadcast spectrum
avallable lor mabile broadband

WHGC-1 2 decidad 1o allocate tha 7O0MHz
band alzo to the mohile s8rice on 8
co-primany basls by 2015

EBLU has startpd & E‘:UEIE!;II'E: programime ETE Emaﬂc&ﬂill‘lg has been dﬂ'm‘ﬂﬂi'tra1e_|j
Cooperative Terresirizl Mehaarks (GTH) al MWG 2012
with participation from Sompanies ke Verzon annoumced ilmunch for 2014
Ericzson, Qualoamm, ALy, NSN Increaging interest from mobile operators

L\

LTE-BROADCASTING OVERVIEW

LTE Broadcasting uses LTE-MBMS
Multimedia Broadcast/Multicast Service
LTE-MBMS a.k.a eMBMS (evolved MBMS)

USE CASES Z

Linear TV & UE caching — Logal mass contenl distrbuticon
Instanl dalivary aushed content

Dieewer migh inbarest ive conient o Broadcast (Fodoast; moat poputar Braadcest most copuéar contant i ihe
MIENY LEErs with gecursd Jof, over WilBn, AP and webpaees o devica nEagraphical ersas il makss sense.
dabrad Greas cache, Broadeasl 3W upgradeas,
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CODECS AND TOOLS

audio: E-AACG af AMR-WE+

g sireaming
video! H.264: H265 in adoption - = {l.a HTH|

ad daliv file ibsirticr
IETF file di ) Eanmd ALC

used for slrean dalivary basad on DASH
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LTE Core Mabsark

+ BM-SS (broadcast mullicast senace center) v Conbrol prane inledaces
TS LiserSaruine inil @tion aod alivary W MBMS sossion managantanl
- Gpsailies MBME Swvice Arhs = M= MEIS session mansgamant and rada
- CAargeag confgurasion
« MOE [Multi-cell Coordination Entty)
= Physical regounce ghocatan. MGS + Lises plarse interface M1
Cemlrols arwllipdexing o RAKS seivicas = P rwillicerst o dialive thie dowdlink packess
= Mdmissn conligd - SYMWG protocaol for consent syncaronizaien

L\

QUALITY OF SERVICE

» eMBMS traffic uses reserved resources
—guarantesd bitrate defined in service leval agresment

» Very low error rate streaming using application layer Forward Error Correction
+ Reliable file distribution using MEMS specific retransmissions

» Recaption Reporting
—arrar rates with cell level granularity
—audience statistics
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L\

EMBMS RADIO INTERFACE

»aMBMS time multiplexed with unicast traffic
—up o Gout af 10 sublrames can be dedicated o eMBEMS

» Supparted for both FOD and TOD LTE
—far LTE-FDD, sublrameas for MEMS in downlink can be ussad for unicast i uplink

» Uses OFDM, like DVB-T and ISDB-T, put parameters differ

+ Bingle Frequency Network (MBSFN) transmission

L\

MBMS SERVICE AREA/MBSFN AREA

» Overlap betwaen MBSFN areas i ted :
eriap 2en areas is supparie defines sot ot oeils and ahBs

enables lacal, ragana, and naticnat sarvices PR m T dh |
—ofie call can balong to several MBSFN argas | sining IF multicast i tha sorvice

imarference oetwaen MBSFN arcas 5 avosdcq
by time muliipiexing or using different camiers

m =R L e——
'og Oy kg Ops 06 ki ogs gt sﬁn IR O bk 036 o0 G 036 90 Gpo oy mam

M8z belonging to ong MBSFN ares ars reguired 1o be synchronized in time

w

CONTINUOUS LIVE VIDEQO

» Ericsson LTE Broadcast uses "MPEG-DASH over eMBMS"
- DASH has been developed as a unified-sclution for unicast video delivery
—In case of LTE Broadeast, BM-50C sends confinuous flow of stream segment files
~Only ana format fansmitied for all receivars

» AL-FEC is added for each DASH segment E

-same live ancoder for unicast and LTE Broadcast
—same profocol stack & systam tor five video and
alhar fila dalivary applicatans

DA+ D e Adspb v Seeamiog oo’ STTT
IPECHIEC 23005 ond 3a7F T3 26 247)
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VIDEO QUALITY VS, VIDEO BITRATE =
SMARTPHQONE H.264 480P (864*480)

\

MOS
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HEVC (H.265) VIDEO COMPRESSION 2

Twice the video guality or
twice the amount of users

S, A As important as the step
PR | IS batwean MPEGE to H.264
H=VG
| A e _\_\_\‘Eﬂl:l
| HEVC being adopted for eMEMS

-
=

FREQUENCY LAYERS

» eMBMS can be used for operator specific services as well as general-interast TV,
» General-interest TV content could be accessible indepandent of MNO subscription,

» Unicast capacity on these carrier frequencies can be used for medium-small
audience TV programs,; as well as TV-associated non-linear services,

» Nead to ensure UE is reachable in home network while receiving on TV carriers.

T MNGT -
roaming; "carner aggregaticﬁ'll"/
2 MND2; MNG2 |
BN MNCT
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TV SPECTRUM REQUIREMENTS
FOR GERMANY USING
HYBRID BROADCAST/UNICAST

TV PROGRAM VIEWING SHARES

L\

FASHETANTEILE BIFR A UKD LIZENTSEHDER B TAGESIUACESTHRITT 2691
Fiewhavmn w58 atay, Moo S lag. 3 iad oy e | T e 125 Wl

507 of viewing for 5 programs

Al any point in time, vigwing
is cancentraled on even fewer
programs

SHARES VS COURSE OF A DAY Z

SEHRFTRILEGIMGG I8 % 1M TAGESUERLALIF 20632
e -menrt. Woribrg Somsten 05 603 00 Uk

Enbamniyry
m

 pps=my—"—

.. i e i 3 S —
et il
| Gremrrers i e .

L - Faak viewing;

B — /ﬁ\ et oo af papulation
e !

Y {al 21118 a'clock)
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2 vf 1 K

T =T T T T T T T T T T
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AT i Tamrewrersat wa O80TV Secps . Fesmsbearel eflL0 0401 MHT - 14 11 2840
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BANDWIDTH REQUIREMENTS

LIC fotal + shred BG 130 269 518 1035
7 _ LG ot 855 7 wy il
M0 A 1.4 25 L] 100
U 1odel -+ snared BC 2.4 186 303 TB.4
Diizclabmer Saealz vary rich dagecd an fres depcilivily anaipgss oo

2070 Simwding ula erestrio sceean Jeiiren] lecilzed paak TVE-T uhiia]
¢ Bpmctial nlfl&ieensy) LGB dhiHr 200 1 elcaHr
& Ferackast pagram 8 A [er Jang Aphic aal axoands 7
Soenarie 1° exfamely danas sty SR o qahwork Mes-pteedlaane ol S00m
= BB ooy i 1240 py Pced wed
Eoenain 2 anly 1 poz-alatanano 10 misransa oo, Fher dia 0 s sfaation o besaisa mos s 150 1o rat sl MESER
biasad an call cosenog g msd auimbse ol pecesis

L\

SUMMARY

LTE Broadcast Is integrated in the LTE standard
No added hardware complexity in base station and device

State-of-the-art technology included:
H.265 and MPEG-DASH

Spectrum saving for TV distribution — small cell unicast
complemented by top interest true SFEN broadcast
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3 programs neluding
foothall, carracing
and e-learning

Each program is

broadeast
for & minutes
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M4/ 2 T5G The next frontier, ffi#&

ERICSSON

50 -
THE NeXT FRONTIER

Dr Sara Maztr ' ' ;4
Head of Ericsson Research and Vice President

W\

MOBILE DATA TRAFFIC

By Q1 2013 the
monthly mobile data
traffic volume was

1.5

exabytes

b S e volume
s, ild 1C Vardite
o will i aco in
d VWil 1 dat 1L
r ﬂ H

exabytes
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SMARTPHONES

Beginning of 2013, the

numbe_r qf smartphone By 2018 the number of |
subscriptions was smartphones will }
increase to
billion L4
billion

Gommesl b confte e | © Sien 433070 | 2002960 | Paed

MOBILE BROADBAND

Mobile broadhand

subwi_ptions in the By 2018 the number of |
beginning of 2013 mobile broadband ’
subscriptions will be
1.7 7.0
billion ’

Commezoi by confiiever | © Srcnm 432000 | 20139630 | Bage d
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OPERATOR-CENTRIC TO >
USER-DRIVEN LANDSCAPE 4
THe NETWORKED SOCIETY Z

Management

Wireless Connectivity

Security

s key

Sustainability
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W

KEY CHALLENGES

Massive growth in : Massive growth in 2 Wide range of
Traffic Volume Connected Devices Requirements &
Characteristics
@ &S5 speed
>1000x g = = ot Ia!ency
‘ / @ & ®
Y
(5 . do 1
S Affordable and sustainable - )|
Gommez@l b confie e | © Erenigy AR 2010 |:ﬂ'5—3f:-'| ‘921_1."

2
DIVERSIFIED WIRELESS ACCESSES 2

(R |
Spactium foolboy

=

30 GHz 300 GHz
f f

300 Mz
f

Gommesil b coaftnver | @ Sfenmy A1 30N | I0MRE1 | Raged
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evolution of
existing standards

4+

complementary
new technologies

Gommezpl i conf s | ©Efenn) 433010 | Bl ) | Page i

COMPONENTS AND ASPECTS

. A ~
N < ((II))
RS AN

Small cell technologies & Power consumption Antenna Technologies
Ultra Dense Networks and sustainability
Resilience, security Management Spectrum
and privacy

CRmmes@ b confon ke | ©Srenm 43300 |3I3'5-.’|f-'l | Page 10
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W

5G RESEARCH

y METIS
~large EU project, 29 partners, 80 FTE
-2012-2015
—initiated and led by Ericsson

» Lay the foundation for 5G through exploring
fundamentals, develop system concepts and
test beds

y Alignment of the industry and regulatory bodies

Commes@i v confe ren | © Ercsgy £330 | 20139600 | Fage 11

METIS CONSORTIUM z

Five vendors
Alcatel-Lucent, Ericsson, Huawel, Nokia, NSN

Five operators
Deutsche Telekom. DOCOMO, Orange.
Telecom [talia, Telefonica

Thirteen academic organizations

AAU, Aalto, CTH, HHI, KTH, NKUA, Oulu,
PUT, RWTH, TB, UB, UKL, UPV

Automotive Industry
BMW

Gommesl b confi i | ©Srcna A3 I07) | 0139614 | Fage 0T
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~IVe CHALLENGES

A )\

Great service
Very dense WRLERAGNT
crowds of

Users

LCSAEUES  Ubiquitous things

L BLEUR  communicating
and massive

number of;
devices

Super real-time and

. ; Very |
reliable connections P

latency

Best experience
follows you

CROWD OF USERS

y Extreme traffic densities

» Very dense urban environments
- stadiums, festivals

» Unexpected gatherings both in

location and time
~traffic jams
. [ 1 ¥ denss.
~disasters Y ot
Merylew
gy, s,
el missslie
meamiben of
deuiges
Gommespi b eifven | ©Shena) A5 2070 | I0EI60 | Rage 1)
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SUPER REAL-TIME <
AND ReLIABLE >
\i ”;‘;'

» Low delay and reliable ST e
communication enabling critical R | S
machine-type applications ”“‘ﬁ@ Vis #1

) Empowering industries to embrace -+ /Y 2 CRTE
new technologies in their processes = Z9FN, '37-,-‘.L i iﬁ

Verylow

gy, 0o
= masslie
meamiben of
deices

Gommespi b corfeve | € Shcnm) A5 070 | 0EI61 | Rage 12

MEeTIS OBJECTIVES Z

SIS
==

1T
: : ;0 o
1000x 10-100x 10-100x 5x 10x
higher mobile higher number of typlcal end-user lnwer latency lenger battery life
data volumes connected devices data rates for low-pawer devices

Develop a concept for future mobile and wireless communications system ‘
that supports the connected information society J

Gommes@l b cenfie e | © Eenian AR 2010 |30'E‘-.’|F-'l | Pant 1§
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SUMMARY.

i . .= . = . - L
] e . g
e " - b 4 . S
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® . ¥

Tremendous growth in Mobile Broadband

The world is transforming to the Networked Society

Research activities fc’% the 5G technalogies have alreadh
i e
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B4+ : TPTS recent and coming licensing of spectrum ffi#k

Spectrum seminar by PTS

Recent and coming licensing of spectrum
suitable for mobile broadband

urban Landmark
Head of Spectrum Department

PTS Swedish Post and Telecom Authority
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The PTS spectrum policy
+ Licences to use radio transmitters shall be as
technology and service neutral as possible

+ When selection procedures are required, an auction
should be applied in the first instance

+ Second-hand trading (transfer of licences) shall be
promoted

- Licence exemption should be introduced where
there is little risk of harmful interference and there
are no other impediments

cTS

The overall auction process

Project Goals and Development  Public . Open Auction and
start targets Janalysis Consultation  invitation award of
« Plarning ‘Decidedby  Majorissuss  +Decisionto  -Decisionto  Censes
. the PTS i limit the limit the + Parfarm
Resources board e number of numbear of auction
‘Btz Eap;:tmm licenzses licanses «Ayard
* Open * Open licarses
« Technical [nvitation Tnyitation :
teansa: : : . . Inmgce
it 1 Potentially * Potentially auctian
_ other other proceads
« Aljction ragulations regulations o
g Cedehrate!
g = e
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Auction Design Spectrum Caps Bandwidth

Technical License

Conditions _
i Open Invitation Coverage Obligations
Decision to limit the :
number of licenses
License Duration Regulations

Generic Auction Plan

Goals and targets Public consuitation and

Project start Heanng 1 by PTS Board Hearing 2 suriey of Inteseat
Year 1 | | | | | "
January Aprll Iupe September October
joargs Mlicorsiion  OEnORC e
Year 2 | } | }
March May September Novembear

PTS
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10 Auctions to date in Sweden

+ 2005 450 MHz SRSB

+ 2007 3.6-3.8 GHz SMRA with switching
+ 2008 2.6 GHz SMRA with switching
+ 2008 1900-1905 MHz SRSB

+ 2009 3.6-3.8 GHz Combinatorial SRSB
+ 2009 28 GHz Combinatorial Clock
+ 2011 800 MHz SMRA with switching
+ 2011 1800 MHz Clock auction + SRSB
« 2011 3.5 GHz SRSB

+ 2011 10.5 GHz Combinatorial SRSB
=

10 Auctions to date in Sweden

+ 2005 450 MHz SRSB
+ 2007 3.6-3.8 GHz SMRA with switching
[ 2008 2.6 GHz SMRA with switching |
« 2008 1900-1905 MHz SRSB
+ 2009 3.6-3.8 GHz Combinatorial SRSB
+ 2009 28 GHz Combinatorial Clock
[+ 2011 800 MHz SMRA with switching |
' z ock auction +
« 2011 3.5 GHz SRSB
+ 2011 10.5 GHz Combinatorial SRSB

—cTS
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The 2,6 GHz auction - 2008

A total of 190 MHz was licensed (2500-2690 MHz)
14 lots of paired spectrum (2*5 MHz)

+ 1 lot of unpaired spectrum (50 MHz)

+ Service and technology neutral

+ Spectrum cap of 140 MHz
No roll-out obligation

+ Anonymous bidding

+ Online SMRA with switching

+ Sweden first in the EU (Norway beat us to it...)
=

The 2,6 GHz auction

+ Auction ended after 112 rounds on May 8

+ Total amount SEK 2.1 billion (EUR 226 million)

+ Five bidders applied to the auction

+ The following bidders won licenses in the auction
(auction proceeds);

+ HI3G Access AB (SEK 296,600,000)
Intel Capital Corporation (SEK 159,250,000)
Tele2 Sverige AB (SEK 548,100,000)
Telenor Sverige AB (SEK 533,050,000)
— 1d&8Sonera Mobile Networks AB (SEK 562,450,000)
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Development during the auction

sum of Standing High Bids per Bidding Round - auction end

00 G008 G0 -

T Ui 450°000

o A i

Sum of Standing High Bids (SEK)

£
E
i

The 800 award in Sweden - 2011

+ National licenses

+ Six licenses (2x5 MHz)

+ Duration of licenses: 25 years

+ Service and technology neutral license conditions
« A maximum of two licenses per license holder

« Technical conditions in line with international
harmonisation

+ License conditions to not cause interference to
reception of terrestrial TV under 790 MHz

TS
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The 800 award in Sweden

+ Auction format similar to the Swedish 2.6 GHz
auction (SMRA with switching)
+ Starting bid was SEK 150 M per license

+ Coverage obligations for one of the licenses:

+ License holder shall cover households and working places
that do not today have basic possibilities for broadband
(today approx. 1100)

+ License holder promises to invest in coverage up to a

certain level (in the range SEK 150 - 300 M)
3
il
l |

c,TS

The 800 award in Sweden

sum of Standing High Blds per Bidding Round

Day 5 - Auction End
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The 1800 award in Sweden - 2011

Fragmented (2*67 MHz licensed to 4 operators. 2*8 MHz empty)
2*35 MHz prolonged (3 operators 2*10 MHz and one 2*5 MHz)
2%35 MHz auction (7 blocks 2*5 MHz)

2*5 MHz license exempted

>Ts

The 1800 award in Sweden - 2011

+ License start by January 2013

+ No spectrum cap, service and technology neutral, no
coverage obligation

« 25 years duration
Auction to assign spectrum of 2x35 MHz, license holders in
the band 2x35 MHz

» 2x5 MHz to be license exempt

+ Clock auction in two stages

» During the first stage 2x35 MHz will be spht between auction
particpants

Placement determined during second stage (comprises 2x70 MHz)
Winning bidders from first stage and previous license holders

+ Consecutive spectrum guaranteed
TS
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The 1800 award in Sweden

1, GO0, 00,0 k-

1,400, (00000 %

1.200,040,000 kr

A, 00, (4, Q00 e

EDD, 040,000k

00, ()00

A0, 000,000 Ky

2000, [0 OO0 i ——

) by S

Round 13 R eels st

Raund 14 |

Current LTE coverage in Sweden
(800 MHz, 900 MHz, 1800 MHz & 2.6 GHz)

+  First LTE network in the world launched in Stockholm Dec 2009
First transmission over the LTE 800 band in June-11

+ 93 % population coverage (Oct 2012)

+ Operators have promised 99% population and 90% area
coverage in LTE (not a license condition)

oy oS
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Frequency bands for block licenses,
existing and planned

450 500 200 13 BHz 1800 L1GHz 13GHz 16 GHg 1§ GHz i#+1f 3638 3IE42CGHz 441D GHEx

| OB N OO0 8 OZA [z 7z

?

10,5 GEs : Whle  Him ? P1:761:06 GHz
[ vz O OO @z (=

=TS
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M#+— :TPTS long term spectrum strategy work fj#&

Spectrum seminar by PTS

PTS long term spectrum strategy work

Ylva Mélarstig
Chief adviser, Spectrum Department

PTS Swedish Post and Telecom Authority

PTS' Goals

+ Everyone should have access to good telephony, #—JE
broadband and postal services = e
« Efficient utilisation of limited resources, such as W

frequencies and numbers

« Functioning competition in the market, resulting L
in a good range of options and low prices for '
consumers

« Networks and services are reliable and secure.

=TS
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Explosion in mobile broadband use

Cisco (2013): "13 times until 2017"
+ UMTS Forum (2012): “13 times until 2020"
Ericsson (2012): “12 times until 2018"

Mbyte/subscription/day

T

Challenges . Radio spectrum is a scarce resource
* Increased demand for wireless services and spectrum
« Allocation a result of our heritage
..+ Technical development - will not solve all problems

c,TS
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A Spectrum Strategy will help PTS
to act long term and transparent

+ Make spectrum available
+ Use spectrum efficiently

+ Adapt spectrum to its purpose and thus maximise
the benefit for society

» Give the market better chances to fulfill the
increasing demand for wireless services

+ Meet the needs of society, e.g. defense and
safety-of-life services

TS
The Strategy Work

Inventory of spectrum usage today
and in 2022

Principles and tools to optimize the
socio-economic benefits of spectrum

Review the instruments for spectrum
management and

Review the technical rules for
licensees so that they become as
effective as possible

=TS
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Private'Moblle  Radio Astronomy - Satellite Emipty

Radio Bass '\-q._\_\__\_]_.h U | 1% 1% gppy
1% Amateur radio | ' A J{]'%
3% —
T Fised links.
PTS inventory Yy

300 MHz - 6 GHz

More than one

\_ / - primary use
g - ' 42 %

Primary or Cellular
exclusive use networks
== . 2]
RO
E
mED

Defence

TS

PTS vision - Maximize the socio-economic
efficiency of radio spectrum over time

+ Socio-economic efficiency implicates the
aggregated welfare changes for citizens in the
society

« The benefits and costs are valued in
monetary terms, even regarding aspects that
isn't a part of a market

Costs

|\ Benefits

=TS
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PTS vision - Maximize the socio-economic
efficiency of radio spectrum over time

Socio-economic efficiency Z 4100 Mdkr

30 MHz 300 MHz
TS ;

PTS vision - Maximize the socio-economic
efficiency of radio spectrum over time

Socio-economic efficiency Z 4100 Mdkr

30£4Hz 300 MHz
TS
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Efficient use of resources -
socio-economic efficiency

Evaluating alternative

Inventory of
use, cost-benefit

needs and Identify spectrum

for revision

spectrum use analysis

Market Market
EGENTE lacking

works

Assignmen

First-come-first servedBl =l iaelilige] S His b
» License exemption The results of rougn

; . administrative
+ Auctions assignments "

~PTS

Future-proofing the spectrum strategy

Spectrum sharing as the main rule - to avoid spectrum
scarcity

Least restrictive conditions - allowing technical development

Market mechanisms as a tool to assess socio-economic
efficiency where applicable (but doesn't work adequately for
all uses e.g. collective goods)

A diverse availability of spectrum (block/individual
transmitter licenses/unlicensed, high/low power etc) allowing
a diversity of network logics and business models

Analyzing needs in terms of capacity, coverage, sensitivity to
interference etc. - not MHz.

TS
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Least restrictive conditions
Shared use

Least restrictive conditions
Exclusive use

~PTS

Dedicated Spectrum
Exclusive use

Shared use

Least restrictive conditions
Shared use

Least restrictive conditions
Exclusive use

PTS

Dedicated Spectrum
Exclusive use

106
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Spectrum sharing as the main rule

Unused spectrum in all bands

Less exclusive licenses

+ “The license holder has priority regarding the assigned
frequencies, but there may be cases where radio
equipment with dynamic spectrum access is used by

another party.”
Time, geography, sub bands
+ LSA

=TS

A continuous process

Epectrum stﬁtagy Inventory phase
Uﬂage today and in zozz FiFiE o

Analysis

* Principles and tools to Zgasiieaty
optimize the public : 'Orlentatuon .
elters =

. Eﬂ'icient instruments
forspactamm

management

+ Efficient technical rules
for licenses (sharing)

BT
design choices

Assignment

—— = — e
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Thank you!

+ Consultation of the PTS Spectrum Strategy is
planned in autum 2013

+ Desicion by the PTS board planned in autum 2013

+ Please contact us for discussions or questions:

ylva.malarstig@pts.se / Phone, +46 8-678 58 55

TS
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