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[1]“Mobile Communications Systems for 2020 and beyond,” ARIB 2020 and Beyond Ad Hoc Group White

Paper, Oct.2014.
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[2]“Status of the mobile communications traffic of Japan (Sep. 2015),” Information and Communications Statistics
Database, Ministry of Internal Affairs and Communications, Nov. 2015.
[3]“Aggregation and Provisional Calculation of Internet Traffic in Japan (as of Nov., 2015),” MIC of Japan, Mar. 2016.

18 /59

BRESREH. FR28%E7A5H Copyright © 2016 The Fifth Generation Mobile Communications Promotion Forum



SCumir BEEOS1=5—33>0O RS T+ v IDEB[4]

il. elephone
[Mil. H] B Telept
4500 B P telephone
4,122.9 _ O Mobile /PHS
- 3,983.8
4,000 p— 3 To5S
3,548.8
3500 — 3,400.0
3,000 — —
! 2,418.0
2,401.5
2,314.5
£p00 2,144.4 —
2,122.4
2,000 — —
1,500 _—
1,000
500
0
2010 2011 2012 2013 2014
Foscal Year (Apr.-Mar.)

[4]“Voice communication traffic trends,” MIC of Japan, Dec. 2015.
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[5]“Traffic of big data flow estimation and investigations on usage of the big data,” MIC of Japan, 2015.
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KEBEDH : HTEICHISIFE

Typical user >10Gbps
throughput

LOOMbps 500km/h

Mobility
50km/h
1
) 4 x1000 <
10ms 7
Latency 1ms 1 .
(RAN R.T. delay) 100 Capacity (bps/km?)
| 1000

Number of connected users 10000

BAIRILF—DHI : NFC
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| Typical User throughput (bps) |

high Energy Saving >10G
Energy 1G
Saving ‘
100 00| Mobility (km/h) |
(0
| S V4 high Mobility
/ » 1000 <
Latency (ms) 1 Capacity (bps/km2)
(RAN R.T. delay) \ 100
1,000 \ high Capacity
10,000~ - high number of connected users

| Number of connected users |
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T, )Ty bE—ENERNCHEECEITI S EZMHELETDIEDN DD,

e I2R—Y—I>PROmBZmIIHIC, Bk, IRy NJ—0, JO> b - )\wvo
IR—=ILEFE, T2 RY—I2 RORY NI—DJZ 1Bk T DRERS. BEOEET DIHEN
HBD. Bl REEERIROICHC, BBRERICT T DELERFBEDEDIRD ZEE T DNHE
73\\@50

o HRIFGFIES —X @ EEEROCRS TIEOHE, =EFM. BEEF

o REEZRIFIDIRAMELT. Ry ND—IRTI—H(DEEITDHBAT. ITH—EX%Z
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o SGOEMRICHITDIEMHEITU-ROEZ 3 > EIEM.2083-0CoRSNIZ L —R T — R (HE3REN
70N AU :eMBB, #BEREN - EEIEII1ZS-33V: URLLC, ARMEIS175-937:mMTC) ZN Y E> D

Required Items eMBB URLLC mMTC
Bandwidth X X X
TRP spectral efficiency X X
Peak data rate X

Area traffic capacity X

Connection density X
Latency X X

Coverage X
Mobility X

Mobility interruption times X X

Energy efficiency X X
Reliability X

Note: ‘x” denotes corresponding requirement in its row should be applied to the use case in its column. Applying relaxed or general
requirements to the use cases that are not denoted by ‘x’ is not precluded.
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User Equipment Mobile Network Server
Application licati
(Incl. Sensgrs) Control (MME, PCRF, etc) Application

@

Platform

Platform @ @ @
A RRH BBU S-GW P-GW.
=
Network |F

Radi;lz |_| |—| |_| H .

Radio IF Transport Inter-Domain Network

Possible Contribution by radio access: @ +®+ @+ ®

@ UE Processing Delay

@ Air Interface Delay

® RRH Processing Delay

@ Fronthaul Transmission Delay
® BBU Processing Delay

® Backhaul Transmission Delay
@ S-GW Processing Delay
Transport Network Delay

@ P-GW Processing Delay

@ Inter-Domain Network Delay
@ Server Processing Delay

RRH (Remote Radio Head)

BBU (Base Band Unit)

S-GW (Serving Gateway)

P-GW (Packet Data Network Gateway)

MFH (Mobile FrontHaul)

MBH (Mobile BackHaul)

MME (Mobility Management Entity)
PCRF (Policy and Charging Rule Function)

An end-to-end scenario based on the current mobile (LTE) network
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6GHz 30 GHz 60 GHz 100GHz

! ! —
Low range: Middle range High range
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HERSREH. F28FE7AS5H 43 / 59 Copyright © 2016 The Fifth Generation Mobile Communications Promotion Forum



BCur ZF—31 1 6GHzE LIRS D 8 & A
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SIEOEEGE 1) 300MHz - 1.5GHz #2E | 1.5GHz - 3GHz & 3 - 5GHz 2E
HINLYSHIGE2) #H100m - 1kmiZE < s #H10m - 100miZE

BahaEDZSERS TV

ATHATE (BEH. E KDL, SZEEF
EBE>FUA A, EADSEANDR <€ > RBD>7+UAx (B,

iBE. Ry BRRY MR Ry FRRY b2 &)
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GCE1) COEE. BEF3GPP/\> RODERKE & midiiea S& (CLEBIE5 % % BT UEIBaDRE FEF UV \Emigia Th D, FrERIREE

g (FRSEE) SIEHIHBIRET DERIEILEEZ RO TLBIDIT TR, COBE(E. BERBOMERNF A, KE LD
EHSEHRTHDICENLEELL. (—ASGHT7TFUL—< 3> (Mobile Broadband, M2M%) #EET D& HEMHzH SHGHzDH
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e 6GHzN'5100GHzD/ (> RICDWNWT, BAERNTHX/ > M CTERFDEIFS
AT ALE IMTS AT ABOHADOEIEEMZ T D4 L) LDELE THHI

Level 1 : AT

a) Bands listed in Footnote 5.340 of ITU-R Radio Regulation or in Footnote J107 of national allocation in Japan, where all
emissions are prohibited.

b) Systems which are related to safety of human life and are always in use (e.g. Aeronautical radionavigation)

Level 2 : 3tAFEZH
Level 3 : —TEDFEMHF T TIIHHADAEEESH D

a) The incumbent radio system has already been shared with land mobile communication systems in other bands.
b) Sharing may be possible under certain operation conditions.
(The incumbent radio system is also operated by the mobile communication operator, e.g. wireless entrance for IMT, etc.)
¢) Sharing is possible technically by introducing a certain sharing technology, mitigation technique, and/or
geographical/allochronic isolation.
(e.g. The incumbent radio system is in use only when a disaster occurs, etc.)

Level 4 : $HDOEETEH D

(e.g. No radio license is found in the public data base, or only radio stations for experimental or temporary operations are
assigned.)

(Note)
» 24-24.25GHz{>57-66GHz /& EDUnlicensed ISM (Industry - Science - Medical) /\> RIZEHM L TLVRLY
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o FHMEFEERMNS. 5GITEE
Frequency Band (GHz)
5.925-7.25
7.375-8.75
10-10.5
10.55-10.68
10.7-11.7
14.5-15.35
15.4-21.4

22-23.6
24.75-31

Frequency Band (GHz)
31-31.3
31.5-425
45.3-47
47 - 50.2
50.4-52.6
54.25-57

Frequency Band (GHz)
66 — 76
81-86
92 -100

MRSEEH. Fl28E7ASH

AT—2 : AT LABB =D S DOFHiFER

EFXUWEBHOHND (Level3, 45Hlh) BREF=

Bandwidth (GHz)
1.325
1.375

0.5
0.13
1.0
0.85
6.0

1.6
6.25

Bandwidth (GHz)
0.3
11
1.7
3.2
2.2
2.75

Bandwidth (GHz)
10
5
8
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Level of sharing possibility
3,4
3,4

Level of sharing possibility
4
3,4
4
3,4
3,4
3

Level of sharing possibility
3,4
3
4

—&1t
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« ARIB 2020 and Beyond AdHoc BENDIEHEAETEREX. 5GZRIRTS
BELMIRRIITCRT S RFDIRFIMRBD LN DHVZERD LT,

« BR - KB=BE. R /A XD ATFLARNE. SE5E - SHEIERRED
EHZZENR T DIEHICEDLES [CTERATET I DR (CRTEE - D3FE

* Terrestrial-Satellite C-RAN
Cooperation control center
*

* Multi-RAT/Multi-Band/
Multi-Layer coordination

-
~en
u
-
“u
-
el
-
.

*D2D communication @~ ™[] .g-=-"" HH”!”H”H””HHHHHHHHIHHluuu.AdvancedEamforming

PN

* Linear Cell, Mobile Relay

D By|¥y
9H BBy

* M2M communication
* Large number of devices per

cell
* C/U-plane splittirg

* Non-orthogonal multiple access )
. . * Advanced Antenna, Massive MIMO, MU-MIMO
* Advanced modulation, coding and Wavefdrm N
* Higher frequency bands (~mmWave)

* New radio frame structure .
* Flexible spectrum management

" Advanced interference "Mobile C icati Syst for 2020 and b d", ARIB 2020 and B d
llati . obile Communications Systems for and beyond", and Beyon
cancellation/suppression Ad Hoc Group White Paper, October 2014.
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Extreme Flexibility SROHFINE

00— A—AAITIF

RYRT—OD )T+ oxT74E RY NO—DEBEA—TAML—23>

Deep Programmability Information
Centric Networks

Application Driven utonomy

Ultra Low Latency Knowledge
Multi-Tenancy : _
Data Isolation Edge Security

0> bR—=IL - Ny OR—)L ENANITYoAVEA—TaY
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2 — s
Applications & Services with various requirements (M2M/IoT, Content delivery, Tacti 17;'\_?7_/_3\?%

IAPI App-Driven API “/3/

Slice Control 400 ooooooooooo>
____________ :::‘/ \:::\:"“‘\\\\ Network
__________ o e el management
<7 & = e and
Dg\ﬁ{:e Radio access network (RAN) Mobile packet core Cloud ﬁ orchestration
SliceA A A A A
SliceB
Slice C i i i
g g § y FIRT—50)
Physical infrastructure (network, computing and storage resources) Yok 71t
UE/Device Computation and storage resources Data Centers
|
o Network resources S0y kR— L -
A E AT H RAT(s) MFH MBH Transport INTHR—IL
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2YNI—20 )78 2x7{t(Network Softwarization)DEF%

Network Softwarization is an overall transformation trend for designing,
implementing, deploying, managing and maintaining network equipment and/or
network components by software programming, exploiting the natures of software
such as flexibility and rapidity all along the lifecycle of network equipment /
components, for the sake of creating conditions enabling the re-design of network
and services architectures, optimizing costs and processes, enabling self-
management and bringing added values in network infrastructures.

From FG IMT-2020 “Report on Standards Gap Analysis”

IEEE NetSoft 2015 (CHWT. #HTRIBSN/Z,
UTFTDRORBRERDESZAE I DAST/AMN 2 RE
UCTEERERSHNCLD,

- Software Defined Networking (SDN)

- Network Functions Virtualisation (NFV)

- Network Virtualization

- Mobile Edge Computing (MEC)

- Cloud and IoT technologies.

:‘,‘.’:‘-"
ﬂ)

feation [HetSuﬁZDlEl N ETSOF L

Homa  Aboit  Call for Papers  Bast Conlerancs Papers  Program  Warkshops Tutorials
Patrons Committes Local Information  Confercnce Events  Latest Net&oft Conferonce .

Search 0,  Search
TEEE NetSoft 2015 at UCL on 13-17 April 2015 Conterence Overview
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e ITU-T SG13 BZF (C FG(Focus Group) IMT-2020 H'E&7aNd (2015548)
FG IMT-2020 (phase-1) OSEEN T, IMT-2020 DEAFICIBS L. BIEFEHMICET 3T v v I aEmU.

SG13(C¥Res. (2015812AH)
o TOER. FGIMT-2020(phase-2) & U CEFIZfkit. 20165FEKRZ BiE(CHE S IRDIMDIRET Z1T D,

MERETRD TV D EAMTDEF
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ITU-T SG13 ITU-T SG13 —
(2015.4) (2015.12) 7_'?709:17 i
FG was formed FG phase-2 202 hR—ILENY T7R—)L
; : FHE AU BA(ICNES)
A A A A : A A A A
. # #2 #3 #4 : #1 #2 #3 #4
* meeting meeting meeting meeting . meeting meeting meeting meeting
: (20156) (2015.7)  (2015.9) (2015.10) = (2016.3) (2016.5)  (2016.8/9)  (2016.11/12)

e o vy I J\ T00 5 IO, REEHER.
Wi ' A—T V2B EEELE,

I&NéCCN, Fronthaul/Backhaul, _/ B & 1 B OoAR S
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v NJ—20mDY I NI
— Information Centric Networking (ICN)
v hNDJD—DO8BEA-SFTANL—232
— Management and orchestration for Intelligent mobile network

— Forward to providing service function in network from data-transmission
network

— Management evolution for application handlings in 5G networks

JO> bik—)b. I\ OiR—

TN ITv>aA>Ea—Fa>0

— Ultra-low latency networking

— Control and Management for low latency and resilient networks
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