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BEREC perspectives on broadband policy and 5G fi$
Broadband for All : perspectives from India f&#
Broadband for All in Sweden &3

Broadband for All in France ff¥

Mobile broadband spectrum in Saudi Arabia F&%

The digital agenda at the Port of Livorno &
Technology strategies and trends &3

5G and network slicing fi ¥y

5G and radio network efficiency fif#

5G and EMF f§#

Some UK cyber-security thoughts ¥

5G cyber-security evolution f&#

Ericsson’s approach to enhancing cyber resilience in products and

solutions f&#g
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AR PTS Fr B2 TARAARSK (Broadband for All) &3 F8R T RAHACK
HR—E b S EHEERE | (2018 Broadband for all — a trusted base for the
digitalization of our societies ) &1 28 [ (5 &rfir B HARA (R - BREITTEN G A
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6/26 () | ZINENEFHIGSTET &

6/27 (=) | B2 (Hidtlfr{EEFMEE 06:05 3 » 6/28 4 05:50 fKESE)

2~ ARRRKREENEHE
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(—) TTEYEE P Do e R Pt Rt
L 2018 4EEE—F > SBRHTN 9800 HE{TEIFF - 4B(TEI P HE 79 (&

— R4 Ericsson it 2018 £ 6 AAAZITEIES S EHUR - 2E(TEIA
DL A% RRFFENE N > #i 2 2018 G —=F - RIKTEIAF
HEHUR 79 5 BIEEREE 104% -

—  HIY 4G s HEiR - n 547 100Mbps By 28 EAEASER - (515 LTE H
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FEPERR > 5y 2017 SFRER EERTEEE R - THETE] 2023
FIFEERA 55 (8 4G AF -

— THETE] 2023 FRIKITEIEERFRE 89 (8 H 56 FFERHE
i# 10 8 - &MEFTATTEIEE R PR 12% -

Mobile subscriptions by technology (billion)
10

89 M 56
billion
5 WLE
7.8 I WCDMA/HSPA

biIIIion M GSM/EDGE-only
Il TD-SCDMA
[ COMA-only

Il Other

MNote: IoT connections and fixed
wireless access (FWA) subscriptions
are not included in this graph

20813 20814 2815 20816 2017 2018 2019 2028 2021 2022 2023

1 fiREse il o BT TENE (S P R 83
2. db3E 5G HEER

5G BEAE(LTAEAE 2017 4Fh0zRHESE) - 3GPP R15 $H¥HIEET74HAE 5G
New Radio (Non Standalone NR ) AYREEEE Y 2017 SRS - sHEMET4H
AV EEAE (Standalone NR) » AIIFFHA 2018 = 6 H 58K » iETH EARRRHE K
FEIE 2019 FATAFIEER 5G 4psnvat & EBlis B L -

LR » IR 5G SR E - R BFTE £ E 5T
(S E AR AT 2018 FEREZE 2019 AR R 5G - 51 2023
I > AT TENEE R E T S0%A9F S EIER SG R R L
oo By 34% o PHER R 21% o



Mobile subscriptions by region and technology 2623 (percent)

52%
83%
A47%

34% 21% 48%

A8
48 percent of mabile subscriptions
in North America are expected
to be for 5G in 2023.

M 56

W LE

B WCDMA/HSPA

W GSM/EDGE-only

I CDMA-only

M Other

India Middle East South East Central and Latin North East ~ Western North
and Africa Asiaand Eastern America Asia Europe America
Oceania Europe

2 2023 FHF IR BT TEN R PR G

(5) o B s

1.

£12023 4 > £ER 20%HI1 TEIEUR R ER R 5G GRS RE

HNEEA T PR ERE  SEA PP EmE T A e &
Hrpdn 360 ERZ R ~ S AV E N 250 e SR /7 #2017 4
E—FAEEL > TR —FRF N 0 2018 FE—FHRIRITHIEIR R E5
AT 54% -

EILEACTAMG > 2017 2] 2023 5[] > RTEEIERMER KR 8 &
(EEFERRZR 43%) » JERF RIS 20%M TEIEER &R H 5G 4EpgK
# o EEF oSG IMERFEEIRAERY 2G/3G/4G S E S 1.5 1% -

THREE R BN

{5 Ericsson FrAvBIFERTT » BIRTTENA FETESERAVR AR
G BEATTEHIZMETT ~ Youtube HEf 360 IR F feftH FIUR M
. SHEFR KOG EANERE - ITEERER L 45%ER R
SRIEAN - FA(GE] 2023 £ > (TR ENRMGTTEN IR AR BRIy 2 = -




Maobile data traffic by application category per month (percent)

H video
Audio
B Web browsing
B Sodial networking
B Software download and update
[l Other segments
Il FZF file sharing

In 2823, video will
account for around

73% of mobile
data traffic

2817 2823
15 exabytes 187 exabytes
per month per month

3 {TEVEIE R AR A
GETHHFEE A PITEEERERE 2K

N TTEISSETIRE TR ~ TTEEEE et E-HENEE L ~ &
FEHA0 AR/VR FRELRE LB (Flm E 1Rl B iR &> 2R EGEE ST HES
W ATTEEE E SFENRE - HhdtEmENESg AR R ER S 0 P
2017 i AL HER T 7.2 GB By H A E » THIHE] 2023 K - #%
g R TN A BB R B R R 2 49GB - HAUZPEE > 2017
FIE > S AENFREEN T HEERE S 4GB - THIAE]
2023 fEEREE] 25GB -

MEELE 2017 FERAVEE 4G HIFEHERERRE R 14.5GB » Rk
HIILSEME Y 2 % > FHBUHIEY 3.6 £% - &0 4G A = iR 25k
R EFREEBAE L EERY EECEIE T ~ TEIRAER SR - &
B R AR a7 18 1% EAEIEE - JER EESE - Dr i




Mobile data traffic per active smartphone
(gigabytes per month)

Middle East 2817
and Africa 2823

. 2817
Morth East Asia 5073

South East Asia 2817
and Oceania 2023

. . 2817
Latin America 5073

. 2817
India 5073

Centraland 2017
Eastern Europe 2023

Western 2917
Europe 2023

2el7

Morth America 2823

l“””

o]

10 20 30 49 50
B 4 eXRFEFEEETRELNTEIEERE (GB/H)
() Plsass e s

i = P 5 U B B U N - AR i A B > e ER A R
BRI > AR 2017 R > IR ERECE 175 8 - PPk
HEERTT{E -

SRR AE R i e F EI’J F‘%éﬁﬁ H R 2RI s o3 B2 %LX?U%EE%‘%E%H%@% ’
2017 LRI 77 (BYIBAEESE R o MR T 62 % > BRI AEL
HiIfEA 8 (& - {HiEZ 3GPP B’\ 2016 58RI ATERATTIEET% > NB-1oT )52
Cat-M1 Z5 K5 S CYIHRA (cellular IoT ) TEMEDZ R > FHFA H ] IE RS
Bl H A4 - R TRE TR S YR B Al R 2R S B R > FRAG 2017 22 2023
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FEfE R 309 YRS R - THET 2023 £EEEF] 35 {8 - H PR dbnntthlE st
E7 2248

—. 5G FfirsE
(—) fELRAERS

Y 5G TR B flo 7 IR - EIE & E & L A i TRl

( massive Multiple- Input Multiple-Output > L1~ f&5f# massive MIMO ) FHEERIK 45

Feffa ~ FAAERIIHE - ZIARRIVEOR R G 58 5C 2SR E RN ARG EE

MRS - UEILEE MBI 5G i A0 - [FRFEEH 26GHz (JHR

200MHz ) ~ 3.5GHz (#8% 100MHz ) HY 5G NR » K 2600MHz ( #5% 40MHz ) ~

800MHz (#H% 10MHz) HY 4G LTE - "] DU FIHH & U Y 2 N 5 B (e R 4
£ 3.5GHz jl S #EN > 80%HIH = A LS <283 S00Mbps N ZRA -

London 3.5GHz coverage
Downlink

— Majority of users above 400Mbps — Many users near peak datarates

— Good indoor coverage, exceptions in large
buildings at cell-edge

Note: indoor users on all floors, but map shows to|
N b 3 'g} &!5:925 »

>1000 Mbps
" 20

400-1000 Mbps

100-400 Mbps.

3
$0-100 Mbps w 50
g
U
40
10-50 Mbps
30 80% of users
1-10 Mbps 20| 95% of users above 500Mbps
above 200Mbps
o
ut of covarage
ZR .
600 -400  -200 0 200 400 60D 0 100 200 300 400 500 600

DL throughput [Mbps]

2818-86-26 | 56 - radio network efficiency | Commercialin confidence

5 BAEHmBEET 56 HElsE R

® Massive MIMO £ i

MIMO £fir#] 7 SG 528 EE bR EEAY AT fy 7SR ke =
KRE > SG I FIAE S B i e S S 5 ARG 2 R AR T R R R > S DAY
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S5 5 B EE R A I B (beam-forming ) SR F {65 + g ok A
(beam management ) ~ 2 FF MIMO (MU-MIMO ) R > DUZEFE 2R 4R
HAEAE T 22 [E4EE (spatial domain )y B ARS8 - B TRTTHRRIRCR
DR JEGHE RV AME B R R -

® {7 LTI

Supplementary uplink
— main use case: uplink coverage

A

\ J
7y

Asingle cell

6 fHfe EATHIORE

FE#H T _ 1T (Supplementary UpLink » DL Nfif SUL) of » —(@# N7
P& B R (& F] RERY_E1THERS EOR (B E iC  (— B B— e s )
EA#H 7 22 & (Carrier Aggregation ) FVMESEEL » B T 2 AT 5GNR (New Radio )
O 2 AN o G AT [ R SUL (Sl (EARECR: o HY SUL SRREK - i
SUL {giiy n] DL EEfE & L R s -

77538 Ericsson [YENREAEEE S =5l ( Dynamic Spectrum Sharing ) 755 » #0457
4G HYpS LR EE 4R 5SG R FARES K s R B A > WiE 4G QS T
HAFHE o
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Spectrum sharing between NR and LTE

LTE DL @

Static spectrum allocation
Same, constrained, NR experience everywhere

Bandwidth

NR DL
Dynamic spectrum sharing
Using spectrum for NR as needed without wasting LTE
capacity (useful for spotty NR penetration and @
demand), while preserving LTE and NR peak rates
(but not simultaneously)

Instant spectrum sharing

Balance LTE and NR load dynamically in mid-high load
situations

v
JI . - s

[& 7 BYREERE L RN EE

H

(Z) ERHL RS AT

FR 5G FrERFHAY massive MIMO K& £ 47 ~ 2R (beam-forming ) ~ &
RENZ it (beam-steering) ---ZEfifly » (HFEEE5EHE (time domain) I
ZZfd] (spatial domain ) FEHVE(LMEARA - RIL - iERCE S BEET EIRP 870 (&
FEHEHRAREM G ) EECIREIFEZE » FFfE 79 EIRP (time average EIRP )
SMBRNRAEM G -

RIS — IR DIE I & 1Y EIRP B K EZR (G REEST EAS58 - FRIER
“EPR A 5G massive MIMO Eulth & FTRE SIS I LR R SRR s B0 lE] - 5228 5G Attt
G -

AILATHLAR » 5G Z 40 2 (b H BE WA B S S5 5 A BRI B o fE
RHEET R HE AR - TEISAHRRAHSRELFE TEC ~ ITU FHEHRFFY 2018 Rt
#f 5G FHh S Ay ERER FRA AR B fR HARRE R -
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3.5 GHz massive MIMO 5G site (macro) 2

25.0m

Very large exclusion zone due to
unrealistic power assumption — may lead
to substantial 5G deployment challenges

IEC 62232 and ITU K.100 standards open
up for use of actual maximum output
power (95t percentile)

|

General
public ‘
|

— 3.5GHz, 200 W (Ericsson AIR 6488)

— Massive MIMO (64 Tx)

— Maximum EIRP of about 76 dBm

— Model of installation on existing site with 2G,
3G and 4G antennas

— Theoretical maximum power (100% traffic

ICNIRP worker load) assumed for all antennas (typical

EMF limit regulatory requirement)

8 3.5GHz massive MIMO 5G E:iih ZE RiGHE S {58 S A it

Computation using IXUS
software

Exclusion zone
50 W/m?

(=) &%=

H R REmE (World Economic Forum, WEF ) 2018 £ EKE s Sed by » 44
PEUEE ~ ERITEBRELRE L) BT = R R BB S AR R = R U4 - £ 3
B R R SO e b BB AR Rp GG i RS ARSI 5 R R—
& AT Fy/e Bl (incident ) » BAERIEEEH &, 495820 I 0lE P& B
TR I A - bS5 —THAERE I BRI A D B A S i B SRR A 2R s H
R R EAVESR T » KRRt EEE R4 -

WEF — Top global risks in terms of likelihood

2013 2014 2015

vere income

Chronic fiscal

Failure of climate-
change mitigation
and adaptation

[ Economic M Ervironmental [l Geopolitical [l Societal Il Technological

Source: World Economic Forum Global Risk Report 2018

9 WEF &EkJapasiedy (R4 mpettipERs)
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JCH 5G HERHIER 2T - SIS ~ Bi2RfE -~ FridirsE 2 2 A FR
FAPREEA AT ACHT PR © QTS S SE Ry 5G 2l - FEMEEAABE 2
EFORFER - RSN IEA [FIE AR LUBIE S M UG = ~ BLgr RYaE s 20
& MR E R LT 2R - (REFH PR - REEPEERIE R ~ RO e
FHBHEE B TS — 25 - TR EIRVIE S R AT ERY 5G Spt F e L B HT &2
At A FARE -

P 5G ek > BEAEERAERME_E o] LAE Y24 (R & T

—  GEBRUIA (B IR © S (L RARE BRI B L - L AT RSB
BRAEC BT TS B BRE (L H BRI 2 2 0 -

— HFREE R T EGHY SIM KRGS - 5G Bt THH S EERE TR o 5
S Al D s E SR 5 o BRaE 5 =

—  SRMERTREA =20

— Twae ARSI (EHER (o ERMEERE 5C L BBy
D5 AT HIPRE - MEZAE R BELIAE < AL (SRR - AT A i EklE
frhoe - I HARR AR (s & RHE E - IR R i 0 2 = 200 -

BEST » BRSO SLAE S (3T 28 Rene Summer 525 BUGFERFIH,
SLEARIEE T BB | WA WS DI  BIRES
ARSI A ST A - (A R 2 LR S 22 2 -
= BEREBCRERE

(—) 6

FEE A E B EL I David Redl ( EZEET NTIA) HYER 1 2 EFESEEHY
5G BIFEREEUR ~ $eT T RARRERGE R AR EE T

1. 5G BIFEREECR

David Red] #2773 » SRE{48%t Donald Trump 585 5G B 2EAOR 3¢ ~ fefihE
AR EHE ES » 10K 5G 49 KBl R 22 L BE Y —3H -
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AL

David Redl $2%( » " 444> | WMHB B FTA RS - Brss S MidavEs
B > DIFECR 5C M G2 HMZ2EENRE - @isd e

(cybersecurity ) —E#E NTIA BEEAZ L » 1F 5G B 4T
R HRBEMEIS L 2RV ESNE - —E UK NTIA Z02EREL " %75
FIERAH A (multi stakeholder ) | AV p 3 G T 02 A 494
FEZ&EHIME (resilience ) FVFEZE ~ FETHES /M HIEBHE . FHE L 25k

i

PR BUTIERRER—EY TR (spectrum harmonization )

NTIA B FCC [EAES5 TSR ERARRE R - DAE A RH e S AE S
RSP AR B g - WRHRAMEE SC Z Ay RifufsEsE - LHE=
KIMHES - HEH 5G SR - SRR FEEEVEEHTEE
/by 100MHz - IS HIRTK » A RE 2 RIHEL TR - (It
NTIA 81 FCC &{FAE 24GHz DL 5 2 HIRIRE K R PRERRRE - S5
WARHEHFERITHY WRC-19 G P IRIRHE SRR IMT
BX

ARCERAIVEETEM » DU 5G At

RIFE 5G #8p&HY S % L AL (densification ) » TE))H (5 25 75 S AR H MY
s/ NELEE » FCC RGETBR P EURT SN BUR 7Y/ N R T
HIZRE AR » BB IER - B Al SG AR B RLA ~ M5 5G 4R
SRIRF [ ROBES SE ARSIV AT - FhAh - A —EI7HY street level /)N
RUE & 0] DAZA AR R EEY) ~ ot R EA R A A - > %79 F
B2 -

TET T EARRERE RR

David Redl 2% - S=E 55— (& ERHY A RE RS AKX &4 18 © Broadband

for All - f{<i&z OECD HYHREHUR - AT HFARE IRV fRA NiEAvER - H
AP BIRAF A= - SRERVEHZ AL - fE55E] - &3 2400 &

1 120 EfEEEETEHIERISKE AR EAH 10Mbps LAY TBI GHERERT -
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PAIIEE > Trump BURFRF LRI 225 B BIRRB SR H R > ££ 2017
4 HSATEITISTRRRAY TR KRR ) TAF/N > Trump SE&EI0AE 107 47
1 H{n 8 AntTBian SRS RSk - TR LRI AR AR - BESh > NTIA 5T
FIAECR A R UE TR HTE R > DU NTIA S5 B B I A T
AR JE (R - DAERF A SR AT RO

(=) B
1. BEREC .» 5G il

B2 BEREC 2018 L& [FHFtLEE MM ENEHEZREE§ZH Jeremy
Godfrey 2% - iy 71 5G Z4tffifd - BEREC {5 4E 2018 £EJRATAAA 5 (b/5T
TIMTERE

BEREC FACILITATES A FAST
AND SMOOTH DEPLOYMENT
OF 5G IN EUROPE

sow
the seeds of 5G in Europe

PREPARE
the 5G landscape

HELP
the crop of 5G grow

5G is based on small cells,
meaning more base stations
are needed for it to work
properly. To help minimise the
cost and boost the speed of
5G deployment, BEREC will
gather best practices in
infrastructure sharing across

For 5G deployment, spectrum
needs to be assigned.
Member States may have
different spectrum available
and use different ways to
assign it. To help each country
to pick the most suitable
procedure for its market,

Citizens and companies
should benefit from reliable
5G services. Coverage
obligations can help to ensure
the wide availability of 5G,
especially in challenge areas
like rural regions, indoors or
along transportation networks.

Europe. It will publish a Report BEREC will publish a Report A Best Practices Report on
on Infrastructure Sharing and on Spectrum Authorisation Coverage Obligations by
adopt a Common Position. and Award Procedures. BEREC will help Europe to

foster a fertile 5G deployment.

MONITOR
the development of 56

There are clear benefits to
achieving a common
understanding of how to
monitor mobile coverage.

A BEREC Common Position
on Monitoring Mobile
Coverage will facilitate a
mutual understanding and
foster a consistent approach
on how this information can be
made available and
understandable throughout
Europe.

HARVEST
the bountiful 5G crop

With its work, BEREC will help
to prepare a fertile landscape
for 5G deployment. The next
step is for citizens and
operators to harvest the 5G
crop, maximising the potential
that 5G has to offer.
Completely new business
models, high speed internet
everywhere and smart homes
are just the beginning.

Body of European Regulators

for Electronic Communications

BEREC

10 BEREC FHEffIZE 5G EE A

—  FTENREERREERE = (infrastructure sharing) ;

PR 2
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— EEREAEER T TR E R B E T
— BRI TSR AT A
— BEREC #fjjt 5G HRH AV - BfEHARGsRIEa - BERES. .. -

Hrp R TE AR L ZAV A RS - ER 2018 4F 6 H5gilin g » K
RSN > H A I A AR

— #EIRRRFILE (passivesharing) : #WEIHEZHAIZEZEEE £
TEIEHR > B e A — B S — SRR T -
PR ~ RARMEIT SRR - HH S & (I = E— Rk BB 2ot -
BB D S4B A S o (B AR s E T B e 2T
IS AR S 2 S L R Ay -

—  FEIR/AFERILE (activesharing ) : FEIR I ZRIE 05 K EH R
HEmaErEs ~ FasrE R O & 1E -

— A : [RERERG (4126) B EmisEE (=N ) R

Jeremy Godfrey 5558 > FERCNtIE - B5(5 B EKEIHY BB 1% QAL HEPRERERE
Bt S IS JE AR s 5 > TTENIB(E A8 ~ S fom E#E R BT #
FEVERNER - A n DIRREA > (B RIFHACE - T sElR R TEEE
SEEMAVBERIEE > ROME A VB - Jeremy Godfrey AR EHEARRAIE K R 8
B T EBER AV AT, o DUARE 5G B U] DLITE AT R B E S &

2. RSPG HY 5G FEEEFR

BN 7 B E i HRE BRI ( Radio Spectrum Policy Group LU &% RSPG )
TR P B AR AR BURHY S A A - SR RS e i (B SR B gie U
S ORISR ~ EERRAIbT TR - By TR 2020 FFEERE BRI 2/ DA —(ET &
1 5G pEHIHTEE > RSPG 43 jl1% 2016 £k 2018 £ A7 SG AHFEARHS

® 2016 F @ 5—Z 5G SHpLELS"

! http://rspg-spectrum.eu/wp-content/uploads/2013/05/RPSG16-032-Opinion_5G.pdf
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http://rspg-spectrum.eu/wp-content/uploads/2013/05/RPSG16-032-Opinion_5G.pdf

]

RSPG Jit 2016 FNATHTE —R SG SHEHEES - ZeBl i 2 & S
IR 5G FHEEEIRAY e - ERAT

— 3.4-3.8GHz : Y 400MHz SHE - Ry 5SG 55— 1B
FHEATR AR & e i AR s

— 24.25-27.5GHz( 26GHz #8E% ): /£ B 5G pioneer #E: > ELf#§ 3GHz
UL - LR EARHAY SG AT ELR TS -

— 700MHz #EE% - J@Y 1GHz LU » BURERTATEESHEL -
AIE Ry e BB N 5G A & THET 2020 AT & B IR 52
THE R -

{i& RSPG FE(RAFHHEL 3400-3800MHz {FE BB {E 2020 £ 2 2020
FEZHIBHEE 5C BEESHEEHE R T DIE - BONFIE
—HEEIRAY 5G P AHAS RS E L ESHERH S - N R RIFSREL AT
DURE R A5 4848 - M PR (SR B RIS S - [FIRFE A Rl
SEIEE

® 2018 4F : 55T 5G SEsrEkng

RSPG it 2018 - 1 HEAGE 2R 5G SHzEHEMES - E3EHE 5G JH
SRR ] R R R R L - R SR R - 5G
EARIPREK ~ 5G A1 1oT ~ ITS R EAEFAHRIM: - B m & s
H8 ~ KA 5G ZORARE S - ERIELTE ¢

— REBRIEEE AE RSPG S8AHHYER 2R 5G SHAEUEL T - FF— 58
1 3.4GHz~3.8GHz #HEL R 5G HYE TR - WHEH &g B
WELE 2020 - Z A1 £ 26GHz SHEZ R (I ARBEHVAHEE (41 1GHz
HBRE) > Llmedis K -

—  SEMALAEREZRE ¢ RSPG 515 B [BRIF B ARG (55 FH IS E A BY
s BIAOAER E sk B (TR - &g ) RE SR EUE B2
#E (individual licensing ) /—f%#Zf# ( general licensing ) 7=

L https://circabc.europa.eu/sd/a/fe1a3338-b751-43e3-9ed8-a5632f051d1{/RSPG18-005final-
2nd_opinion_on_5G.pdf
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https://circabc.europa.eu/sd/a/fe1a3338-b751-43e3-9ed8-a5632f051d1f/RSPG18-005final-2nd_opinion_on_5G.pdf
https://circabc.europa.eu/sd/a/fe1a3338-b751-43e3-9ed8-a5632f051d1f/RSPG18-005final-2nd_opinion_on_5G.pdf

(=) it

* RSPG 58 5y —fRAHEAR AR FH v DU (e #E S A Al e FH A 5%
JE& > 3l TR ik AT A R S Y R RE PR FH — s i U7 SRR Y 66-71
GHz JHEz > R 5G KRR EZIHES -

— 5G EEEEHEEsATE | RSPG f5H - MM S i R - 2
IR 5G pE R LAYRHSESERE - RSPG 505 » ik B B ERRE Sl
okl - LA BB E R B EERE - Rl @t/ A
G > DMEIIZRMEE 5G 4Eps i

PTS G+ Dan Sjéblom &5 ¥ H ATEEN S ESISAHTE 4

>

RN TES - W E - EEREA T R EOES R T E RS G
IS - VIR R R ERBURC S A TS I ZAYAl
HragReE -

EAEEENEESK © Everytime & Everwhere & Everthing °
FEBRE A/ N 0 SR s i - s ploEiae = B8 Hi 7 =N PR -

B4 BT iHSE (connectivity ) | Ry EEREAYE K RS EHEDREK > 40{Ti%
HETIARG K~ BT R A SR S A RE S 2 ath (5 FH B AR IR » A TR AR AR B
AR SR R £ A

1 EHEREHRN (BE 2017 £K)

HGTFHH  AERQESRG A - ALOEER T FIEZERE  BE
2017 £EJ& > SEHERE FOREE 72% > SCHIOE P R 84% ¢ [EAEfm M
& > SEREE SR E 31% -

=1 ERlUE SR

| ERE | 2013 | 2014 | 2015 | 2016 2017
EE Ve 56% | 61% | 67% | 71% | 77%
(100Mbps BL | )

FREAEEEHEFESE | 400 300 <130 <90 <60

19




— T HATPL 4G LTE s 5 - 4G IR F5H M %872 84%( 10Mbps
PLE) > BESITEEUR (i B £ 2 831 Pbyte > #2016 SR 30%;H1 =
5 H e F 4.8GB > #2016 FFRER 47%

2. 5G HHEERE AR E

PTS WSEE T HAR F AR « (LHE RSN E R ~ FE R ELR
TR - TR FIRCR - 1% 5G BYFZK 0 PTS FREI/E 2020 FHij5E
B 700MHz ~ 3.4-3.6GHz K7 26GHz SEESHIREH -

— 700 MHz : 2020 RS -

— 3.4-3.6GHz #HF% * 7Y 2020 Ef2H 3.4-3.6GHz (EELIIHHEL ) > 5842HY
3.4-3.8GHz SEELIN H A A B A BEAE > it 2023 24 A 1 HJ5HE
HrESE -

— 26GHz #fiF% * 2020 Fr] ekt 1GHz SR - Hk 2.5GHz SHEAVEL ST
FE(2023 £ 4 H 1 BT ATEH I -

(19) A

EEEFEEEES (Arcep) 'E B Pierre-Jean Benghozi 5755k 88 (5 B B
MERANY A ESE > " Broadband for All | JES% A& 514 = -
»  Coverage for All: JR L 52BN E R ZS ©

>  Connectivity for All: FE{EAREIFHFE ~ SE6 ~ 4405 - BEUEEE ~ FEFIRE
HBRES M A RS RIS -

> UsesforAll: frTHAEEIN > FEENGERTR - EXEEZEHEH
HR¥% - (2T T7 0 st¥EERL - HE PTS /5 Dan Sjoblom tH2ZEHH{LL
AR

> Information for All: FEEESEE NI s E MR E R 7E R BEUT BRI »
W AR E R AR AL - (e R -

20



T4

1. FHECKR  IeATEE E R e &R

® BUNEIFE R | 4G s 2w SR B E (R K

B2 2017 £ 7 HIE A1k - JEEIHY 4G ARBSHY A s 40 By 82-
92% > {EHIE I ZE R AIE 48-65%;FF & - RGN T EUR Y P
Al o TREITENEER R AE 2016 F£F] 2017 FfEHUN & 118.3% - It

ARCEP /{25 4G AR5 2 3 H e a5 81 By SR R HBCR H AR -

% 2 JAE 4G BIE RIS R (St ] 2017/6)

FE B A& BN
Orange 92% 65%
SFR 91% 65%
Bouygues 90% 61%
Free 82% 48%

o {EX

FH# 900MHz ~ 1800MHz J 2100MHz = {ESEES Y IE ST R B
A 2021 4 ~ 2022 4E K 2024 4EFHf » ARCEP $7A 2108 fEB @2 =
ARECHVEEHTHEHC (re-assignment ) 27 » DIEZEEAYIE ST B E AV
EEFLZLNTHEREN - KK ARCEP FHUH A [UHZERZK
i ARCEP BiZEE{paERAT TR BH R E RS - B e R
FEEaE 0 RN AFRAE SR BRI  BiE s - SR AT RERE NV AREE

BIFE -

—  BEFEEREY 5000 {# 4G Edhe o Hor 2000 {E IR
(RAN sharing) ;fE4h > 1£ ARCEP #EHYIEISEEE Y » Orange Jz
SFR 2% H #rid 500 {EE & LIFR L EIE R 4G TR Fixed

4G access ) °

—  INERFEEERE (55000 ANH) ~ EISEEESATAERS R

— RGN 4G HEFEERE R 2020 EAET] 75% 0 2022 FEEEF] 100% e

—  FETTEERS 4G HFRAE -

21




2. 5GBURBEMRE 1 2020 12t 5G RARE

Ry 7 EEF] 2020 $2IE SG R AHRBHIBERHE - ARCEP Wit 1 3=
TH T {FEEE

® RHEZIFEMRM SG HH

U2 3.4-3.8GHz K7 26GHz JEES

HEfERY 2.6GHz #EEY (2575-2615MHz - H Al &2 H LTE 4915 (H
) Z At

® NE S5G B

A B SRR ER ]« (IR AL S B ANFR B2 > 17808
B G YIRS & R & F R R AR A IR (Effective
Isotropic Radiation Power > DL T fiff# EIRP ) BAZUEGHBLIARE > DIZS
sAEEN G EEAYEM S Ryl > 75 W < BIRP < 5W - QIG4EHVREIRE
F5 160.7 BT # EIRP > SW > RIREEEREIER AR 10 % > 2] 1607
BT © B 5G #Y/NIES S EIRP /7Y IW E] 25W & > (At -
ANFR 5 85 R IR B » DURRSE A R A 2/ N R L
BHVEIE -

TR R R AR A - DUINZERSEE HUG g © BRDAE 2G/3G/4G F
AABEL > ZEF R 5G At i 2 g mbE s — (@R - (1) H=k
5G HY massive MIMO K& 2 &R T8EK - EH T REMEF LA
phE (85 ~ BTHD) B8 5G Bt G > MVHFHGHHInEEE & (2)5G
IH IRFA TR 2 street-level (S HYIE G » SEF VAT AN BHEHBE S
PR ~ AL SRS SRR R E AN G - R - MHRABUNTE
RSP e R S (EEE - WA PREVERETE I - LANZR 5G i -

e G Z E5#FE (EM field exposure) [RAIE : HIHY
5G #FFE- ] massive MIMO RERZAT - AIFYRIRAHY B 752
PRAMEARE - FIREAERR SG Ztth &= i AV EE R PHBSE - [RIEE ANFR
fRa IR T EMIS R EERFIEME - LIFEG 5G massive MIMO £33t

22



AAFEHTL -

® 7 SG FUEEERE L - &% SG BRREERER ¢ &y 5 5G [HHME

ERIRTA AR A E SRR R 2 0 T s T B s R s 2R
AIPREK © 1L 5G RS ERERE T > DIGBIEHEEIT 5G Bl RS~
HHEE HAR - BRI S EHE CRIPTA 28 - MR X S iR P B
isasig - 58 5G EhRAE - 3 ATHUS 3.4-3.8GHz JHEZEL 26GHz
BB Z SRR R R E TR e S ST TE B 140 3.4-3.8GHz 41
EEEAIAEE - %% 9 REGEES A -

(F1) 7> St ferge

VO EH R G R B E E R it Z B2 ( Communications and Information

Technology Commission ) FHzZE TP & Mohammed Alotaibi 73 5% B HT K
FIBFBCREARRS - FEZE TS NEEERE 2016 FHY/NY 10Mbps HZERE
EZ 2018 4£ 7 H 22.81Mbps -

% 3 VSRR R B TE A (S AR E T (BAir:MHz)

R 2020 R
- 2016 2017/2018 ( E.5FHT) BT

700MHz — 40 20
800MHz — 40 20
900MHz 70 — —
1500MHz — — 70
1800MHz 70 80 —
2100MHz 120 — 60
2300MHz — — 100
2600MHz — — 190
3500MHz — — 200
Nt 260 160 600

23




(N) BN

ENEBURFRTRY 2018 4 5 H f2 IS B (BIEaHER > BT T 1E 2022 ATk
511000 {E=TTiEEHIEHE]  Alid 400 F{EFEHE - R (G EEEE
GDP HYLEERTETTE 6% ° $2T 1A Wi-Fi EESHYME

FETARE K 7T > ENE (SR E R TRALZZBE AR & F5TE BharaNet » 4]
B =JHAYFAE - (EENERY A IR 5 2 1T SORAE R 24T

— 581 (20142017 ££) : EZA 1639 ERESHVES @ fZHHEHE
{E LA _EAIRTAE RS -

— B THERRHEA 62 (BREeHES > BlEEEE - EmREH0
feft ek 15 BEENE IR -

— S (2018-2023 ) * SRR AN R - DURE RAK 5G MY
TraRs YRR BRI R oK

B LSHEER

®  SGHOT R B S L G R L BEE

5G MEBERIE ~ (RIEE - SZERME - BE{THE R0y =5 ¥
A > MR 5G fTERERTEE - RHHERT 46 SR EAF( > #E
AEVIBAEN A - 56 RUfriF it —Ea-F & » &l 5G MK aiE
AR/VR ~ IoT ~ blockchain ~ Fintech ZRIFHTRIHL ERIHHEAR - DUP RICHT AU REHY S
T S IG IN A SEH A LAY B EE B Bl AR
BET KB BUNEE T TH 2 28 » (S Bl e B FRAFTEC R B AV A ]
BGERAY— 8RS

® [AfE 5GHoT S&Eigish 2 Fbi st TIFZIA T4

5G Hriifrsd e Re S AR - BIPR EELFRE R ~ S SRR R
E5ERK 5G SRk REH > NCC & Ry B st S 1% LB HEEE - AEHEENIRED 5G )
W& 5 > T RAGE YR (E R mE A

24



— JHEE  NCC EEE) 5G SRR BRI A B sk - MFRREERE 5G 24P THEE
Z 3.5 GHz JRELAHBANTFE K EMEHE LI - DUSHRERERG RS - HLR
AR 2 ] F Z SR &R » R VIRHIE WRC SHREAA S S AHRH 5
ZIREEERRS > ST 5SG  ~ SIHEARRE A TR R - (RS A
SEETR LR R T ilrabe - MG DI HEAARR B R EE - NIEARZK 5G
PHRLEE( -

— B AT/ NAAE (small cell) EMEZERYRE - fREE
SEAE S DR AR AR 2 > DU H T B R AR R R E R
KALHRACEZ 5SG BEYIraaT ( e B/ N E L E2 i B RR ER AR
AR ol e L T BURFESE 2 AN 3 KRt 75 BUF
HHEAEF IR R FTEEAM - Wi B e HEFh -

— RIS BEAE M R — VIR H I RARAYERRE > M TEN R
HHEE R R TR e T » IREBIE B KRG EE - AR EGE
EEE - PUIEERE i Bt - SRR LAEARAT  CEHEFN
FAREBRIRES - [ R 5G Py EYIHET AT & » EEELfE
TEHEIR A% SRS T Coverage for All | FYE)E » DA% T Broadband for
All | ~ " Connectivity for All | DL Kz T Use for All | HYEE5R

— JARIBURINCC i 106 5 4 A fgtHE s E Ak EEEHARE,
2 WA TRIRR H AT S R A T E TR Y S8 e 3h - A (e B B HiAE »
TET R AR CE LR B A ~ SR BARES KR RN RS T - iR AR
FUERIENE > Dlarg S s B EIA R FEBUR RO AR T3
RS > [FIRFHRE T T RS IR E B T B B HA R -
RUEEREEE AR R 5% B — D R e DI R Ry b
A SORE TR A B S S T R A S S AR s 5%
& o

DRI PR ATy AV B SR Bl 1 £ 48 e » NCC Y E i LT (3
£ BABERRIRERE

V& RIS TR ER S5 e - Pl B R PR AN AE o T B Ay
T AR R HE A R R R st - (ERBRAR TR T Y B AL PRE, TS ARIH
R ANERIB AR AL - T (B BB R 250 - BB E Y

25



A R AR - AL EEREFRE > DUET R AR
SEPLEHE - B — (A AR AR S S 2 A B - RE
FAIHEENE AL SOR Z PEA BE R ZBRE

NCC BRI G - BB AN 2Bk e E R
BRI - B ATAR T ~ R B @F T A FE R Ry E
FTELRRE - [FIRHEEE EBUFBOR > #E 58 ZAREREL » RRHOED Fry
ARAYIE TSR A AL > A 5 AT RE L SR A S T2 B A - SR Al S
FESRRE R B D ANET SRR AR EE R R E L E
(EEARE TR AR St &t RE BB B & 22 Y 4 N T A B A BT
713 BIZ A RE N R Ty 2 i 13 P S A SR B T -

DATEAR e Bl S iy il ) S iy SO B RS » J& NCC Y B S (e
REREVARGEESHILTIEE R > BTN EE A E S B A - 58
(b 3+ DURCER R B (o P e s MR S B it SR B RS
B ST BRI RS SRR (R S R R4S A - NCC IR ZERF R R
H e B A R AR A S BSOUELE AH BE R SR R SR i B (i B
ARV B S50 2 s M — R A B 2R3 E( Intelligence Connectivity )
BRI

26



& 11

JEENTH A

f_'_""ﬂ’ ) \\ Tk

>

ST Z BB E 7l E H K (BEREC) B % B M ENE
HZREZ AR X Jeremy Godfrey (5) ~ fIZ KERHEE
kil 2% BB A Chris Seldl(Z)&# -

27



12 EEEEHZFHEEVEF IFT % 5 Javier Juarez Mojica & &

28



13 & EZEAR &) il E R s Bl B2 25 AKOS Sk

EHAEMEE G

29



5G Technology briefing
Tuesday June 26, 2018

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

09:10-09:40 5G and network slicing
Hakan Djuphammar, Technology & Architecture, CTO Office

09:40-10:10  5G and radio network efficiency
- Dr Magnus Frodigh, Head of Ericsson Research

10:10-10:30  Coffee break and networking

10:30-11:00 5G and EMF

Christer Tomevik, Senior Expert, EMF and Health, Ericsson Research

11:00-13:00  5G Technology demonstrations and dialogues

12:00-13:00  Lunch is served at the Ericsson Studio

Broadband for al - 3 trusted base for the Gigalization of our societies, Stockholm June 25-26, 2018

14 % Kista Z IS HECRITH 5G Kot st &

30



