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Use Case Categories : ITU-R vision for IMT-2020 and beyond

Use caseZzeMBB. mMTC, URLLC®D3#Elcategorize
SEROBELRBOEARNLIRET 2

eMBB eMBB

Enhanced Mobile Broadband
Enhanced Mobile
Broadband

Y _" o -
T N
Gigabytes in a second —|_. \7:
A 4
3D video, UHD screens /« ) ,*

Area Traffic  /,
Work and play in the cloud Capacity
Smart Home/Building ’.’
Augmented reality A'
; Industry automation
\
: : : \

Voice . Mission critical application,
e.g. e-health \\ |
Smart City Self Driving Car Network
Future IMT & puso .
Massive machine
Massive Machine Type Ultra-reliable and Low Latency _fyPpe communications
Communications Communications mMTC

mMTC URLLC

Mporian.,., User Experienced

3 \  Efficiency

Three use case categories Eight Key Capabilities
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User data rate (Downlink)

10 Gbps
1 Gbps
100 Mbps |
10 Mbps
1 Mbps |

100 kbps |

10 kbps

oG 5G+
m Peak m \ ¥ ~4Gbps
® Average LTE-Advanced | ®  g<—F—% >10Gbps

"\ 5G

LTE
m U I ~1Gbps P
o E—% ~5Gbps

o
\ Ave. ~240Mbps, Peak ~600Mbps
Ave. ~24Mbps, Peak 150Mbps

Ave. ~2Mbps, Peak 14Mbps

2000

2005 2010 2015 2020

v T—R2L—MIIEHEHRI I M(X X 10E TL004E) (Moore lawl 23 L M )
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eMBB and New Use Cases
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New RAT Tight LTE integration
New numerology Lean radio frame C/U-plane split NOMA on LTE
W|th Shorter TTI Les§ inter-cell interference, er\e‘r‘gy (dual connectivity, CA) Furt‘her ceIIL{Iar enhancgrr‘\ent
Wider bandwidth and saving, good forward compatibility with massive connectivity
low latency
5G (2020 eLTE/ new RAT
f .
5G (202X) . - f f
OMA NOMA
— Intentional
LTE I I 0 (U-plane) non-orthogonality
Well localized Massive MIMO/ Flexible duplex with loT related LTE
waveorn | beamforming | unlenied DeCTUT, | gnpancoments
Frequeni}/ﬁm. Cell range extension -8 Low cost / Long battery life devices
v R || i Licensed Unlicensed
j ” ! Band Band
Sl . | < P N
Time nity Improved spectral efficiency
kAR = \ / f

Vo o v Y%
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Core network for 5G

- EPC can host 5G RAN
- EPC is well suited for eMBB and mMTC type traffic
- Existing infrastructure can be used and also allows for early 5G introduction
- New Core can be defined if study proves it is beneficial
- E.g. for support of new services like ultra-reliable and low-latency communications
- But it should be supported in co—existence with (v) EPC in the form of NW slicing

= Should allow for independent evolution of RAN and CN

New Core slices
(e.g. for URLLC)

Initial phase (around 2020) Later phase (around 202X?)
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@ WEES Central unit

Lower layers Lower layers Lower layers . 0 o
of NR BS of NR BS of NR BS D DlStrlbUted unlt
Centralized deployment (3GPP TR38.801 V0.4.0)
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Central unit&Distributed unit¥EsEs 18

—»| RRC PDCP > hon- > oW ol - - Hab > Low-PHY - RF —»
— - ”m;ai;; 77777 J Op:i;n 1 Opt:c:n 2 Opt:(:n 3 Op‘t:on 4 Opti;n 5 Op:ion 6 Op:i;n 7 Op’:i;n 8
- o J Function Split between central and distributed unit <
fffffffffffffffff (3GPP TR38.801 V0.4.0) Central D'Stﬂ'r?ﬁ'ted
" e N =
HEgED>E(Option 8)ZAWEIZED IO MR—ILFAEEL (1) *ET:E‘DCPRI(E
(3GPP TR38.801 V0.4.0) &1 BiRRENE
Number of Frequency System Bandwidth

Antenna Ports

10 MHz 20 MHz 200 MHz 1GHz
2 1Gbps 2Gbps 20Gbps 100Gbps
8 4Gbps 8Gbps 80Gbps 400Gbps
64 32Gbps 64Gbps 640Gbps 3200Gbps
256 128Gbps 256Gbps 2560Gbps 12800Gbps
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High- Low- High- Low- High-

—- RRC J | PDCP | RLC | RLC MAC MAC | PHY - Low-PHY | RF  E—
— - Data 77777 Op:i;n 1 Opt:(:n 2 Opt:!:n 3 Op‘t:on 4 Opt‘i;n 5 Op:i;n 6 OP:i;n 7 Opt‘i;” 8
- RRC |- PDCP | HIoD - oW - Mo - ooV - Ho - Low-PHY RF -
,,,,,,,,,,,,,,,,, <« —>
< Do J Cent[al Dlstrlh¥ted
77777777777777777 uni uni
BHEEDB(CH T2 T70> MR—ILITESE ERATFEEL JEEDCPRI (E
(3GPP TR38.801 V0.4.0) &3 3 HAeIE
FrE DL 4 Gbps 4 Gbps > 4 Gbps 5.2 Gbps 5.6 Gbps 5.6 Gbps 9~10 Gbps 157Gbps
i UL 3 Gbps 3 Gbps > 3 Gbps 4.5 Gbps 7.1 Gbps 7.1 Gbps 15~60 Gbps 157Gbps
BFERA 10 ms 1.5~ 1.5~ 100 psec B psec 250 usec 250 psec 250 usec
HrEBIE 10 ms 10 ms

(&%) B iEiE : 100 MHz, 8L 1 V72&E. LA (DL:256QAM, UL:64QAM)
>#EFE—2L — b (DL: 4Gbps, UL: 3 Gbps)
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Future Core Network

Network Slicing can accommodate versatile services in a single network.

Smart energy Remote surgery Disaster recovery Health care Enterprise hosting

am o) | B A=, ol Ehp S5 | L F ;? (il

Service Smart agriculture Machlng cqntrol - ﬁ ' - ‘.;'; .t_,'.'-"

Instance ’3*5:’ ﬂ” i‘i ﬂtl’} ITS Public service XSP hosting
Layer Traceability J_cq;‘ames | o:g 8 i "n%h,’— s
v - B i aa VA

Network < ==, || ”
Layer i UItra Iow Iatency Ultra- rellable High security Prowde XaaS

Virtualization Layer

(. ) Slice
— P Controller | Managemernt
: e System
Physical iy Enterprise ___|

Network ayip 9 Network
Layer \
aye O LTEATER - 9 The Internet ™
; e SDN transport Current
Gl equipment Telecom
Network

22
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Future Core Network Key Technologies

Virtualization / Cloud Technologies

NFV / SDN
‘Wes | TS posor scsce

MME FCRF SGW PGW
NFV enhanced

Dynamic/ inter DC
rESOUCE CoNtrol

Telecom(3Gprpr) Technologies

C/U Split

Control functions are split from transport nodes
and consolidated in the control plane.

Common CP - Functions
(Mobility Management(MM))

<

~

1t(SM) ) ]

N | UP - Functions |

\
Separation o P
" . 3| CP - Functions
mobility/session [ (Session Mana_g\ement(SM))
management (LuP - Functions )
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Network slicing

An optimal virtual NW is constructed per

service
__-_'_;'
477 ) Network slice 1
f’f/_',.',__, 2 (MBB)

Network slice 2
___(No mobility)

Network slice 3
" 0 (Local breakout)

-

y LRy
{ &
{
|

Edge computing

App execution and content caching are

conducted by near edge servers.
The Internet/ Public CI(zud

Core ?illd—/
— Mobile Network

Edge

Edge Edge
Cloud »#  Cloud o - Clouds”

4 & &

Session separation
Cloud native telecom software to
increase NFV benefit..

Separating the state
nformation ito the 08 wenlh S Sutewlo

-

I \ Sewe OUT Pk v
) 1erere - " y
¥ el 1 R | Vire sma e
. A o L] e | e | s
Scae IN \ /-~
. \

Routing optimization
Improvement for efficiencyand low

latency
The Ijternet The Internet

Mobility

Anchor less or

Multiple Anchor

}

&
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Future Core PoC : Dynamic network slicing technology

v' Service-based slice selection
v Dynamic allocation policy

© 2016 NTT DOCOMO, INC. All Rights Reserved.

Dynamic slice selection based on policy,
situation, and location

|

o e e e e e e M M M e e M e e oy,

" Network slice 1
L/ (MBB)

E% "\ | Network slice 2

2. YW (No mobility)
Network slice 3
(Local breakout)

-
(e sy

equipment

Broadband
service
(e.g. Movie)

IoT service
(e.g. sensor)

Low latency
service
(e.g. AR/VR)

other new
services
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oG experimental trials are being started since Q4 of 2014

Existing bands Exploitation of highgr frequency bands

"UHFbands " Low SHF bands High SHF bands EHF bands
Ex. 800MHz, 2GHz 3-6GHz 6-30GHz > 30GHz

) ) db ) ) 7 / ) ) 7 =
(¢ [Q¢ | Q8 [@¢ e
Frequency

&2 Huawe FUﬁTSU NEC ERICSSON Z@AW NOKIA

Alcatel-Lucent @

Key devices/Chip System solution Measuring instruments
sets vendors vendors vendors

(lntel' QUALCOMW’ Panasonic ,WQE}}@[?G';I ;%HDE&ECHWAHI
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