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economic
satisfaction

Education

(18 : 1TU-R WP5D T—2 <37 TAHDARIB 2020 and Beyond Ad Hoc Group DEEZ# (2014 482 A))
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Enhance Reality

5G will

Handle Big Data
enhance

Capability of
ICT

(H{# - 1TU-R WP5D T—2 <37 TMDARIB 2020 and Beyond Ad Hoc Group D EE# (2014 482 A))
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Assist communication

Smart citizen Share experience between

services unacquainted
persons

(M4 : \1TU-R WP5D T7—2<3w 7 TAARIB 2020 and Beyond Ad Hoc Group D& EE# (2014 42 A))
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HEFEUTCVBEGDERSEH (FD1)

Augment system capacity x1,000 to support traffic growth
Massive Device Connectivity, e.g. 100x

Higher peak data rate - e.g. > 10 Gbps peak

Reduced latency - e.g. less than 1ms

Improved enerqy efficiency, longer battery life

Cost reduction, improvement of cost efficiency

Higher reliability and sustainable system

Higher performance in high speed mobility

Robustness to disasters
/ \ f Augment system capacitﬁ
2(1,000 to support traffic

growth

Massive Device
Connectivity, e.g. 100x

_ 2020
\_ >
(H# : ITU-R WP5D T7—2 <37 TDARIB 2020 and Beyond Ad Hoc Group DG FE# (2014 482 A))
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B Guaranteed connectivity
» to serve as lifeline system

B Maximizing quality of experience (QoE)
» 5G network to be controlled to maximize user perception

B Flexibility to support more diversified application
needs

B Radio access technique (RAT) capability for network
virtualization to realize flexible and efficient use of
network resources including multi RAT

(H1# - ITU-R WP5D T7—2 <3 TDARIB 2020 and Beyond Ad Hoc Group D& EE# (2014 4E2 A))
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B METIS(Mobile and wireless communications Enablers for the Twenty-twenty (20
20) Information Society) [&. 5G EU“SHAJIL"DE1EREL T, 20124F11 A&
ZhAtal. ITU-R WPSDTHEREEXETR DENEESRE IMT.VISIONND BB Z X E
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Introauction

A ( A o O plcatel-Lucent “y

T2, ’
yMETIS €2 (Nov. 2012) ERICSSON  ““riiim
The first stage of the 5G EU “missile” P )
Contributed to the IMT.VISION Doc, #g:===- ;F » » docomo Amte o
Lay the foundation for _ N 5G mobile & wireless ‘
e 2 NOKIA
“—> communications -4 P s@ leirte Connecting People

Build an early global consensus for
HUAWE|

UNIVERSITY

& N

outLy

MINES | TELECOM

EEIT
INSTITUT
Mines-Télécom

\“_a/
Explorato i Standardization

pararory standardization Commercialization
research activities activities

e — — — 1
@‘ WRC'12 ‘ WRC'15 1 WRC'18/19

UNIVERSITAT
\H[ POLITECNICA

== TELECOM Tetefonica "
P em— 174114 e = |».msw, ERN DE VALENCIA

(L8 : \TU-R WPSD T—223 T TOMETIS DFEFEH (201442 )

= l. Association of Radio Industries and Businesses n RI B
12



R EIMT-2020 (5G) Promotion Group

B 20133/ . 30DET (TEFEHRIL. ERERUEZESRUHER
firER) A S B TEEED IMT-Advanced Promotion GroupZ~R—X[Z, 2020

FLREDIMTZRET T L V#Z AL

IMT-2020 (5G) Promotion Group M1 29 Structure of IMT-2020 (5G) PG AT-2020

* In February 2013, three ministries of China (MIIT, NDRC and MOST)
jointly established “IMT-2020(5G) Promotion group” based on the
original IMT-Advanced promotion group.

IMT-2020 (5G) PG

Secretariat
* Objectives:

— The platform to promote the development of 5G technologies in China
Requireme Wireless
— The platform to facilitate cooperation with foreign companies and nt WG Tech. WG

organizations

#» Requirement WG: study 5G vision and requirements towards year 2020 and beyond

MIT NDRC MOST Wireless Technology WG: study 5G enabling wireless technologies and 5G system
Ministry of Industry and National Development and Ministry of Science and framework
Information Technology Reform Commission Technology 7 Network Technology WG: study 5G network architecture and key technologies
Spectrum WG: work on spectrum related topics

Standards WGs: interactive with international standard organizations including ITU, 3GPP,
IEEE, etc

IMT-2020(5G) Promotion Group MT-202¢ » IPR WG: deal with IPR issues and relevant policy.

Y

Y v

(B4 ITU-R WP5D T—2<3w FTDIMT-2020 (5G) Promotion Group D FZE# (2014 4E2 A))
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B2 [E5G Forum

B 2013485308 (2583 L7=Public Private Partnership

5G Forum Positioning _ e 5G Forum Organization

Executive Board Leadership Counsel

Board of
Audit/inspection

5G Research Initiative

Steering Committee

Standard ‘
Bodies
International iy
TTA, Cooperation/Liaison Mana
. ’ ; gement/

3GPP, Sub-Committee Sub-Committee
TU-R Support Team

Spectrum Aspect Service Aspect

Sub-Committee Sub-Committee

White Papers I

R&D @Industries

e | © e
(L8 : 1TU-R WPSD T—2 23y 7 TODEERG Forum DEFEH (2014 42 A))
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B NGMN (Next Generation Mobile Networks) 754 72 AD, AR+
NILtEOF TR -MWC 2014 (Mobile World Congress 2014) [
BWTIRBENEEEFREN. SCOERFHZHHEICT 5= DHLRE
XZIT21EDT T R%EITo1=(201452R24R),

B European Commission®Mario CampolargoE (Director NET Futures,
DG CONNECT) A%, ETSI Future Mobile Summit (2013411 H218)IZ
ST, 5GIZRTHEUD 7 TO—FEEERBALT -,

Proposed EU approach for 5G

In short .....

= Accelerate and structure research & innovation through the
5G Public Private Partnership (5G-PPP).

= |ndustry to co-create the "vision" and build global
convergence by end 2015.

= Work jointly, stakeholders and Commission, on spectrum
planning (-> WRC-18), standards (2016-2020) and
international cooperation...

-. Association of Radio Industries and Businesses n RI B
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5G PPP —focus of phases

ETS| Future Mobile Summit

21 Movemnber 2003

Phase Il (2018-2020)
Large-scale trials / Early standardisation
-

Phase Il (2016-2018)

System optimisation / Pre-standardisation
-

Phase | (2014-2016)

Basic research work / Vision building
-

Ignition phase (2012-2014)
Prqject METIS
=N

w

b

i' 14
-

i
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ITU-R WP5DTRD5GIZ[[] (F7-EnfH H&

B “Research Views on IMT Beyond 2020” &EREL=7—9SavT%
WPSDE 18EIE & (RrFL-FR—FIoH) OLEAF (2AL1LIHDOF &)
[ZBRME,

B WPS5DTIX.5CADEMZEDITH=MH. TRe2 20D XEE/ERIEFE S,

(1) FIENEEFEITU-R M.[IMT.VISION]

(EEXET FFE: WPSDE22[A& & (2015F 5294 H1) )

> 24 k)JL: "Framework and overall objectives of the future development of
IMT for 2020 and beyond”

> BHI: IMTOREIAMED, IMTHAIEIIZKY RUIVMFRODUHSIBEICERT S
M RIZ2020 E R UZENLUBEDIMTD IL—LT—D BB T VX vk
D=0 2O-THERDOEEENZREICT HL,
(2) 1L R—FEFEITU-R M.[IMT.FUTURE TECHNOLOGY TRENDS]
EEZ T FE: WPSDE20EE & (20144510A))
> A4 k)L : “Future technology trends of terrestrial IMT systems”

> BHI: 2015~2020FE R UZENLED2A LT —LIZET5H ERIMTS
AT LDIGEDFMBEBIZODWVTILEWVRBLIEE AR
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14:00

14:10

14:30

14:50

15:10

15:30
16:00

16:20

16:40

17:00
17:30

ITU-R Working Party 5D Workshop

Research Views on IMT Beyond 2020

Ho Chi Minh City, Vietham, 12 February 2014

Opening remarks
Hu Wang — Workshop Convener

Afif Osseiran — METIS
Wang Zhiqgin — IMT-2020 (5G) Promotion Group, China
Takehiro Nakamura — ARIB, Japan

YongWan PARK — 5G Forum, Republic of Korea
Coffee break

Angeliki Alexiou — WWRF
D'Aria Giovanna — iJOIN
Thierry E. Klein — GreenTouch

Q&A
Close of workshop
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ITU-R WPSDER RIFBEMNSDIEE (1)

FIEI,II'E.' 1
Relationship of IMT Across Technology Generations
2003 2015
I".'I.‘IE-EIE {Vision) I'Il‘l_[ll"."l'l'_‘v"ISIDN] ) .
I 1 :
- i TU Recommendation “IMT-2020"
| 1 4G) |
I 1 [ 5G
: = -
i 3G) l'IEUdﬂsemmmndatinn IMT-Advanced s e o 8 o
| i |
| I I
: i
2G) ! mu Remrmner;lsamn IMT-2000 olo
1 |
I I I
1 1 |
: : o
I I 018 |
IMT-Advanced
3G 4G 018" 5G
{2000} {2012} {2020}
LEGEND — - N = IMT-2000 encompasses 3G & some 4G & (2G)
» XG Is the "primary characteristics .|+ IMT-Advanced encompasses 4G & some 5G &
v (XG) 15 the “backward compatible characteris (3G)
tics” = IMT-2020 encompasses 5G & (4G)

+ {Date for the first Release of ITU-R REC for ©
primary characteristics™}

(448 : 1TU-R WP5D 18 [/ B ~DA S5 X & (Doc. 5D/599))
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ITU-R WPSDER -RIFBEMNSDIZE (2)

Figu:re 2
“IMT-2020" Related Deliverables
2014 2015 2016 2017 2018 2019
WRC-15 WRC-18/19
[ ) ED 5D =1
@ & @ &
#29 /30 #3 #32

| (Rep M.2135)

5
(Rep M.2133)

LEGEND

2020

(-...) Indicates documents used in IMT-Advanced process that could be considered as "m

odel documents® for new deliverables

(L8 : 1 TU-R WP5D 18 /IR B ~DA J5 X & (Doc. 5D/599))
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ARIBIZEFTB5GD & EHAS (1)

2020 RUENLIRICE T EHBEEEI AT LET SITU-RRUVFENE
TORETIRREBFEA T, — Bt FAEABRERXE (ARIB) 2 EERE
EMEZTELTE. BABEICEWLWTEET RFTEMETHEELIC. B
NEEDEEZEEZMEIZITST=6. 2013498 12[2020 and Beyond AdHoc
(Bs#RI20B AH) 1252 EL . BE10A1B SYFEEZMIBLT-,

mAV/\$: 33(20144F3A18BIRTE)
m)—45-gl|)—45:

> J—4: B EE(NTT DOCOMO)

> ElU—4: ¥WKE (KDDI), F# AR (ELE)
BARAHDEF:

> 2020 and beyondDFENEE AT ALAIZEWTHEASNAEMTORERET
2020 and beyond DBENBEEATLOBERUEXRER DR
2020 and beyondIZ$H 1158 BB EH—ERARUT IV r— 3> D&
2020 and beyond DB ENBE AT LAIZEALT. RS DESEERFT - #4EH & D
Bh. EiE
I. Association of Radio Industries and Businesses n RI E
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ARIBIZE (T B5GD & EHAS (2)

AAHETFIZ, LTD2D2DWorking Group (WG)ZRE L THEEEZERL TS,

B Service and System Concept WG (WG-SQC)
F £ : #25k &2 (KDDI)
FTE: 2020 £ BEOH ERICBEEHSBEIBEE AT L(MTIZRELLZWD) OY—EXRUY
AT LA tTMHZBEALTRE#E1TS
BREIER: 2020F LIFDREBBEATLDRI=-IREKE, hi5EIR, ¥—LE55EHE
BEEZAREICI 57-. TReDIEBZ&HET 5.
> 1—RA5—X
>EREH
> Capability R U'#rLLWan Diagramf8 & DIRE
» AN LEH
> oy F Rl
B System Architecture & Radio Access Technology WG (WG-Tech)
FE:-PFERELR)
FRE: 2020 LIFEDO# ERICBADHSIBENRIE AT LEZEET H-OITHE LT 5HE BB i
DIEFIZDWNT, Y—ER &IV AT LAVETIWG (RF5) OB StEEFEL. FEShLETE
LUFDERE - #5517
RETIEE
>EBT VAR MR UMD EERYRND =M DOLVTOEM L D E&E
> 2020 LIE D EARHEE R UHEER 7 /B R DR ES
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20B AHDIEERT o a—I)L

- 2031;¢ ﬂﬂ
WP5D#19 WP5D#20
f(ells-zs) /0(10/15-22)

WP5DEE{% \EnEs Ne s

IMT.VISION TextizZ

IMT.VISION Textig=E Whitd P o
Vhite Paper A Fi(for info) itg Paper A 73 (for info)

—

20B AH-WP5
20B AH A
. AH#6
White (3/25)
Paper{ERk
White Paper{Ep{E3
A A A A
RCS#EEIE WCNC(4/9) WWRF(5/20) ETBHEEES

~9%397°(3/4 e b

sovsts G JHTFARAR(9/25)
BEBRE Iy
BIE(3/25)

(i#) RCS: EFIEHBEIEZRFERBIERATLAHFZESR  WWRF: Wireless World Research Forum
WCNC : IEEE Wireless Communications and Networking Conference

= l. Association of Radio Industries and Businesses n RI B
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10.1
10.2
10.3
10.4

White Paper® B RZE

Introduction

Objective, Scope

Market and user trends &
5G roles

Traffic forecast
Spectrum implications
Typical use cases

New capabilities of 5G
Framework

5G definition

5G Radio Access
Technologies

General
Network Architecture(s)
Radio spectrum aspect

Technologies to enhance
the radio interface

Association of Radio Industries and Businesses n RI B
25

10.5 Technologies to support
wide range of emerging
services

10.6 Technologies to enhance
user experience

10.7 Technologies to improve
energy efficiency

10.8 Terminal Technologies

10.9 Network Technologies

10.10 Technologies to enhance
privacy and security

10.11 Other Technologies

11. Conclusion

Reference

Change History
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FEDHITMNZAT

mIR7END20B AHIE. ARIBEEEH B EMEES

SN TEEB THS-6. ARIBEEZEARELT
LB DY, 2020 LIBE DS —E R -7 T )r—3>MD
BEHZlE. EE74A—5 LZEDARIBEEIZIREL
HWERGERBSMEEEZDDENHAD,

B ARIBD20B AHD R -FERICDOWTIE, 5I&HkE
NR(BERNDEESFTORINFER., ITU-R
WP5DADE 53X E . White Paper, %) L TULY,

B YHEOSCHEENFTHTIEI. HBRRDALELT,
BILEWNB - BRDHEENDERESS,
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IMT-2000D & ELE T DR AT LIZEREINSEES

EEYF4 IMT-2000 D #EM S X T4 (ZEEFEXTAL [|MT-2000%#ES 2T Ls

DEENELIZ 2L VEE =» IMT-Advanced
B
‘ — — e —— 5 /
1A e : \
c D LUl IMT-20004£ 8¢S R T LD
e Eﬁw?atx \ F— A D LRI B
DEEIE \ \
\
\
\
\\ \
\ Bl /<R 00 \|
{EL ‘> O—AILTYPEETIER J‘

10 100 1000
BRAR1—Y—T—2EE (Mb/s)

IR D AR T—IENLEYRT LD

— -

C_ O /RTFI/O—DLIUTRETIER 2t TAVHILBRESRT L

(52 : BFEITU-R M.1645 (2003 %) ) (i£) 2001456 A D ESBER T ERLTHMABBBE I TLDIIXEL IDERPLEEHIN—Z
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IMT-2000D & ELEFDERM T LICET S
IL—LI—Y#E ITU-R M.1457

H IMT-2000D & E 1k
> 2005 EICE A, iFFEHET TOEAEEE—2 L —MIHI30Mbps,

> EEDOETE., 3GPPsIZE RN THY. ITU-R WPSFIZX3IGPPsD#E
BEELELHERAT, IMT-2000 {84271 — AT HRES
(B1E1TU-R M.1457)IZ Bk 95,

B Systems beyond IMT-2000(IMT-Advanced)
> BEVATL BFEVATLOGEL., H-ICHESNSGEZILS—. /
—XTAVI VAN LAT VARV ZDMD L AT LEEDRE
> O—LLRIGAVET—XY
o IMT-2000RVZEDEEREDAET—F
« FERTICABMDART—XT
c MIRTLEDALAT—FY
> 20104 LARRIZEEER ., 2015 AICILEICE A,
> EERFZENERIE (Mobile access) TlZ100Mbps. {&:1%E(Nomadic/local
wireless access) Tl&1Gbps
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IMT-Advanced &8 A A7t — XD RS 1—IL

2008 2009 2010 2011
wpsp H#l1  #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12

.. > <

A

v
A
v

= A
ATvI1.2 BRI
(0) 204 A - IEEEB il <7y 5
A (07R) SGrrain ITU-R D4} TD -
ATvY73 Tt Y I ER
(8’7- ﬁ) (51_‘) ----------------- ‘- O
— 1 0O
ATV A 20 |
165 Ay TrR- A (2
( )f g p—cf A
AT975.6.7
(204 ) *oeiiremninrnannns® . 3)
& BRAVATVI—RABARTOALRDRTYT: =

AFv71: Circular Letter® FH ATYI8
2F T 2: BHRITsORIS (1247 R) A ®
ATY73: RITORED Z1FT
ATYT4: BT IL—T 2 & BIEHRITs D 5 il (1) IRMERITIRE D#HY] (2009410 7)
ATvT5: SHERHEEBOLE 1 — LR (2) ITU~ D ERfIL R—MEH O #Y] (201056 8)
ATv76: RINBREHFICEBRLTVWAILDFFEELE 21— (3) WPSD TDIMT-AdvancedDRITs D E B4 DRE (2010510H)
ATvT7: FHERERO®BE, 2V AR IUITRE (4) WPSD T EBA AT — AR EEZ DT (201145F48)

ATVT8: BIGALEZTTI—RENEDIER
RIT: Radio Interface Technology (B4 > 2071 — A HHT)
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IMT-Advanced&h & DIERLBAFER 7

Sa—JLizonT

20104 20114 20124
(*Fpk224F) (*Epk234F) (FER24%)
1A
S L
RA A RA-12
N usm
7 (Rec ITU=-R M.2012)
114 11 AR CRE)
—:_H
SG5 %5 oM
-AXEEBEORE(FE) -ENER/EER
/ (L7 —NMT.RADIO) f (M.RSPEC)
V4 7
6H 10A 3R 6 AR 10AtA
W
WPS5D 8@ oM F10ME E11E 126 =
FHERT  -AREE | -BEE TT BERDEFNEAS
iRk STh N
° . ° N RA_12(~3‘7.)L\—Cs
(M=o 8EL) (MN=)9FY) IMT-Advanced&) &£ At
N~ o

R3L95&5, WPSDIZ

WHEIZIHL TRERIZE A
INAIS—=) U IERA IR

BITAERERRIC
EHD,

() HEBEEIERBIEEZERIGIHRBISHEMN A FRTU-REIR M L EHEZE S RE#)201045 27 A) 555/ F
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METIS ARIB 5G Forum WWRF
User experienced data rate Data rates (1-10 Ghps / Cell edge user data rate
(e.g. cell edge performance) | 100s of Mbps) (DL:1Gbps,UL:0.5Gbps)
Peak data rate Peak data rate>10Gbps Peak data rate
(DL:50Gbps, UL:25Gbps)
Latency Latency: ~1ms Latency: 1ms Control plane: 50ms Ultra low latency: few ms
User plane: 1ms
Mobility Coverage>20dB of LTE Mobility (500km/h) Mobility (higher than
350km/h)
Spectrum bandwidth Spectrum: higher New spectrum & spectrum
flexibility frequency & flexibilities management approaches
Connection density Number devices per area Number of connected
(to be further discussed) (300,000/access node) devices/cell (10,000)
Traffic volume density Capacity (36 TB~500GB/ Capacity(/km2)>1000x Ultra high capacity: 1000x
(to be further discussed) month/user)
Reliability Reliability: 99.999% Ultra Reliable
(to be further discussed) within time budget
keep this item in another Battery: ~10years Energy saving Energy efficiency Energy efficiency
place, i.e. not in key Energy: ~10% of today’s
capability part consumption

(/142 - Discussion material at the SWG-Vision in the 18t meeting of ITU-R WP5D in Ho Chi Minh City, Vietnam (5-12 Feb. 2014))
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2020%

ELIBEDM ERIMTOE AV ICBT28E5EE

ITU-R M.[IMT.VISION]ICHITT-{E£XE

B SERFPE: WPSDE22RIEES

(20154E 562G $- HA)

1
2.1

2.2

2.3

Introduction

Background
Market and user trends

2.1.1 Traffic volume

212 End-user data rates

2.13 Internet of Things: connected devices

214 Convergence

2.15 Increased reliance on connectivity

2.1.6 Application coverage

217 New use cases, devices and users

2.1.8 Energy eff|C|ency

2.1.9 Special needs of users in developing countries
2.1.10 Trends in services and applications

Technology trends

2.2.1 Report ITU-R M.[IMT.FUTURE TECHNOLOGY
TRENDS

2.2.2 Multi-radio access and multi-duplex mode devices

2.2.3 Uniform connectivity

2.2.5 Technologies enabling higher peak rates

2.2.6 Technology enabling proximity service

2.2.7 Ultra-reliability, ultra-low latency

2.2.8 Ultra-lean

2.2.9 Context-aware

2.2.10 Intelligent, flexible, distributed network architectures

2211 Simultaneous transmission and reception (STR)

Spectrum implications
Nk Long term spectrum implications up to 10 years
3 Spectrum harmonization
4 Spectrum usage trends
.5 Importance of contiguity and wider spectrum
bandwidth

IMT roles

Framework

Objectives of the future development of IMT
for 2020 and beyond

Future development of IMT-Advanced

New capabilities for future IMT
4.3.1 Anytime, anywhere gigabit service
4.3.2 High capacity
4.3.3 Very high frequency band operation

NN
(AJO\)O.)CAJ

AERBE A
Wwww ww
O©oo~No>» [ =N

> AR B~ A
A AhbA b~ A
o vbw N

SIS IC RN NN
~NOo Ol

PP
N el W

S>> >
oo ow

Integrated “virtual” radio access networks
Multi-RAT small cells and control & data
plane separation

Network scalability

Flatter core network

Virtualized core network

Supporting best connected operation in widely
distributed and/or fragmented bands

Usage scenarios for future IMT

Supporting very high data rate
communication

Supporting high user density without
degrading quality

Supporting large number of connected devices
Maintaining high quality even at high mobility
Supporting very low latency and high
reliability

Supporting a diverse set of
services/applications/users with extremely
_polarized requirements

Relationship between future IMT and other
access systems o

Perspectives on the objectives

Timelines

Conclusions

Objectives

Key capabilities

Future work

Focus areas for further study

Applications

e-Health

Wearable computing

Public Protection & Disaster Relief (PPDR)
Other Applications on Horizon
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35




FEOIMTE M SN I(CET SFHLR— ESE
ITU-R M.[IMT.FUTURE TECHNOLOGY TRENDS]

B EFE: WPSDE20EEE (2014410A)
B EEEIR: WPSDSE1BEIR S (2014528 ; NhFL) [2HLV T, 6GHzEL E DFeasibility StudyZ1T
SHLAR—FTU-R M.[IMT.Above 6GHZ]IXBI IR T B L TEE,
1 Introduction 534 Enhanced broadcast and multicast
535 Positioning enhancements
2 SCOpe 5.3.6 Low latency and high reliability technologies
3 Related documents 5.3.7 WLAN Interworking
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WWRF (Wireless World Research Forum) CH5GD &t ZRA15L 1=

WWRF — members

. WIRELESS WORLD SG ngll ll\t WIRELESS WORLD
and Working Groups
Traffic volume (x,)
6 sponsors 76 member organisations e
2 i g etwol Y1
. @ \"’ & Manufacturer * Ultra-High Capacity: 1000x -
A A4 » Ultra Low Latency: few milliseconds f— )
HUAWEI H Network
@ . operator * Ultra Reliable: traffic safety, health,..
EBEE SN docomo \' ® Industry . e
CHINA MOBLE __3 DOCOMO Eurc-Labs organization L] Energy efﬂc[e ncy o _—
W Academic dominant dominant
institute * Flexible/fast deployment and service creation: D2D,
local cashing,..
P * WGA - User Needs & Requirements in a Wireless World k « New spectrum and spectrum management
Qﬁ E * WGB - Services, devices and service architectures q& . approaches
L) <

* WGC - Communication architectures and technologies Virtualization : ‘Everything as a Service’ (EaaS)
» Sustainable NEW business models and profitability

» WGD - Radio Communication Technologies

(L4 ITU-R WPSD T7—22 3w T TOWWRF DFEFE# (201442 A))
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EU FP7 Call 8710

o8O

v 7FJOIN

B ERMES (EV) DETRHRBAFEAAAETE (FP) TH, Call 87V THS
iIJOIN (Interworking and JOINt Design of an Open Access and Backhaul Netw
ork Architecture for Small Cells based on Cloud Networks) [Z3UVT, 202050

BRT VAR OREZEFIBL TS,

b |

A

N
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% TheiJOIN Project

Project number: FP7-317941
Project Coordinator: IMDEA
+ Albert Banchs
albert.banchs@imdea.org

Technical Management: NEC
+ Peter Rost
peter.rost@neclab.eu

Funding scheme: STREP
Objective 1.1

Duration: 30 months
Begin: 01 November 2012

’Q’ http://www.ict-ijoin.eu/

# Industry partners

NEC (UK)

Telecom ltalia (IT)

Telefonica (ES)

Sagemcom (FR)

Intel Mobile Communications (FR)
HP Italy Innovation Center (IT)

o B =

~ Research institutes
7. IMDEA (ES)
8 CEA(FR)

# Universities
9. University of Bremen (DE)
10. University of Surrey (UK)
11. University of Dresden (DE)
12. Universidad lll Carlos de Madrid (ES)

W @ict_ijoin

((2))

Key Concepts

~ Flexible centralisation through RANaaS

(RAN-as-a-Service)

.

.

Offer RAN functionality as cloud-service
Simplified RAN management and flexible small-
cell solutions

Allow to flexibly shift functions from RAN to cloud
Reduce complexity & cost through elastic &
flexible function assignment

+ Higher energy-efficiency through computational

diversity and higher utilisation

~ Joint design and optimisation of RAN and

backhaul

Interworking of access and backhaul network

+ Optimise for flexible centralisation

.

.

-

Optimise backhaul for small cells

Consider heterogeneous backhaul network
(fibre and wireless)

Relax backhaul requirements through dynamic
provisioning (“on-demand”)

]

Joint Optimisation of RAN and Backhaul

,@_’ http:h’www.ict-iioin.euf_

Heterogeneous Flexible RAN funct
backhaul layer assign. to cloud

Very dense small
call network

Cloud Platform

LTE Air lIF
= mmWave
Fibre Link

ISC: IJOIN
Small Cell )

(L4 : 1TU-R WP5D T—223 7 TDiIIOIN DEFE# (2014482 A))
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SRDIMTARI RS LIZEET 55T (1)
Spectrum Scenario: Future Landscape i}

» Dedicated licensed spectrum complemented with
various forms of shared spectrum

{1

[ “Toolbox™ of different sharing enablers required J

In order for 5G system to work under such scenarios

(H{#: \'TU-R WPSD T—20>3 FTOMETIS DEFEH (201442 A))
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FEDIMTARINS LIZEET B85 (2)

Considerations on Future IMT SpectruiT292¢

B Chinese spectrum requirements

Current Planned 687 MHz

Deficit in 2020 Up to 1 GHz THREE STEPS FOR
and beyond POSSIBLE
CANDIDATE BANDS

Long term

IMT
identified

bands y
Mid-term O Possible candidates: 1427-1518MHz.

3300-3400MHz. 4400-4500MHz. 4800-
4990MHz, etc.

Short term 0O Possible candidates: 450-470MHz, 698-806MHz, and 3400-
3600MHz.

({8 ITU-R WP5D T—2 =37 TDIMT-2020 (5G) Promotion Group DFEEE# (2014 482 ))
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FEDIMTARINS LIZET S5 (3)

Spectrum options

Exclusive Shared Secondary Exclusive
<6 GHz <6 GHz <6 GHz >10 GHz

Availability Very Low Moderate Good (=1 GHz) Very good
for indoor use

Advantages = Guarantzed QoS = Spectrum available = Spectrum available Very high capacity
Long-term * Low cost * Low cost Low interference
investments equipment/deploy equipment/deploy

ment ment
Disadvantages High deployment cost = No Qo5 * Limited Qo5 LOS propagation,
guarantees guarantees Dedicated
. Low availability = Regulatory Deployment
uncertainty

Plenty of spectrum for short range indoor
- in total >1 GHz for wirelesg_\access

ETSI Future Mobile Summit

21 Movambar 2003

i -

(M8 . ETSI Future Mobile Summit TProf. J. Zander (KTH, Royal Institute of Technology) D& F & # (2013 41 i) I
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20135 E (L. SEIOAHE S ERAELT-,

g1\ 20B AHE A& (20135F10A1H)
> J—SFRUH T —FDIg4
> AHDEARFEIZDODWVT. AHDED AR UVRT O 1—ILDEE
RTE
> BT I —TDHREIZDOVNTEERE

52[@ 20B AH=S (2013511 H29H)
> 1—9av7
vV AZDIBEHFFEFERVI4MIOAHERENODEE. ERZHMESE
JE. SBENBTER—XI[ZYH ) ERZE/,
v HT)EHIKX12A28I1ZVD L TRA#ESINS5G Forum Workshop T
TJLEVT B,
> FR[E5G Forum& DB TMoUE e T H_ LT RTE
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20134EE20B AHD FEENR R (2)

%3[[E 20B AHEE (20134 12H20H)
> 12828 E RS-, 5G Forum Workshop R U EE5G
Forum&EDEBIZTOVWTHERE
v 5G Forum& DB DEHEIZDLNTMOUEHEEE
> AHD S EDEEIFTEIIZDULNT
> BFIRHMBEFEORCSHIRE=CAR) TEHRREZHEERT S
g10 WG-SCE£E&
> SOW(Scope of Work). Deliverables D#EE2
> White Paper RUWP5D Workshop~ADHFED B XX
> 20B AHT—92 3y 7&RBDLEaA—, fth
g10 WG-TECHEE&
> SGIEMBTIZDOULNT, 20B AHT—4LavTEHICEHEDME

AT 1Z9%E
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20134EE20B AHDEER R (3)

4@ 20B AH=S (20141 AH10H)
> WP5D Workshop [ 7 & % D4Rk
v 20B AHT—92avTE&EHER—XIZ{ERLF-WP5DT—%
DAavITIEEDES
> White Paperl(&201448 A qﬂl'"—“ﬁﬁéﬁélttbto
g2h WG-SCEE.WG-TECHE
> BIEIA/DFEER

85E 20B AHE & (20145%3H7H)
> WP5D S 18R&EHE
> SEOFBENEFTEIZDONT
> White Paper BRIZDULVT
> White PaperTT42DEYYT
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20B AHTHREIL TL\B5GDIL—oT7—% (1)

Typical User
Throughput
[bps/device]

Toward 5G
* Higher throughput

Increase
capacity

Coverage
expansion

*

Isolated

A2
%9
=
Q
=

Sparse

User density

S [device/km?]

/"\EE?% * -y

el

Dense Extreme
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20B AHTRREIL TLNS5GDIL—9T7—7 (2)

Required capabilities vary depending on applications from
a user perspective.
Efficient use of resources will be desirable.

User throughput

_ Video Streaming
High Virtual Reality
1 M2M Communication
eg. sensors)
Low Autonomous driving
(eg. Collision avoidance)

Latency Mobility

High Low :
Low< : = High
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20B AHTREIL TLVS5GDIL—oT7—2 (3)

Peak data rate >10Gbps

— 5G
-— | MT-Advanced

500km/h

Energy Saving Mobility
(energy/bit)
> 1000 x
I 2
Latency Capacity (/km¢)

(RAN R.T. delay)

Number of connected
devices/cell 10000
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20134 & 20B AHX 9V EENRS

201341029 |SGHRENREMARMRBI—IavI(LR., £ hE
H~30H FUTURE FORUM)[ZHULVT. 20B AHD R/ ITZFEZ 05
JE(ARIB A H)

201312828 | 5G Forum Workshop(Yr7JL., £ : BEMISFP)IZEHINT.,
20B AHDEEIRN AR U20B AHT—9S 3y T DEIZD
WTERE(RHF—H)

20135 12A2H | &ES5G ForumEDRE (V7). BESG Forum&dMoU
i

201452 H12H | WP5D Workshop Research views on IMT beyond
20201 (FF—F=22)IZH LT, [Views on IMT beyond
2020]&L T, 20B AHDFEINE R VP REIC DL TEHEE(P
F1)—4)

2014%3A48 |BFHEHRBEFE BEREEVATLRCSHMAERIZHINT,
20B AHDFEIRRICOWTEE (B —4F . k9T —
)

Association of Radio Industries and Businesses n RI B
48



20BAH SH#BDOFE

lAé@%E
>EelEEE: 201443AH25H
>E7RIEES: 201444A21H
>E8EES: 2014%F5816H
>FEomEd: 2014%F5827H

mEEIDHE

v White Paper@ﬁﬁi’&“lb\l-iﬁ’éﬁi

VWPSD TH E N iIThHhh T WL 5 @ &
M.[IMT.VISION]~® El:l:#ifﬁﬁﬁwf—&)wi'z%
119,
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