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S 915to] 5G Forume 733}, AFA, 8HA, 12 A+
AE FACE Fs AFE Fet Ak (1" 2]e
5G Forumol A A A1&E 5G o] FFAIAH 29 THg =M, 1)

l

Enhanced Mobile Broadband

Gigabytes in a second _l_H

Smart Home/Building

Voice

Smart City ' u
@ W=
7l &

Massive Machine Type
Communications

[Z18 1] ITURY] HIE ©]5%

Augmented reality

3D video, UHD screens
;;Work and play in the cloud

Industry automation

u Mission critical application

Self Driving Car

Future IMT

Ultra-reliable and Low Latency
Communications
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Families Categories Use Cases

Broadband access in dense area

Broadband

Pervasive video
Operator cloud services
Dense urban society

access in Indoor ultra-high broadband access

Smant Office

dense area

Broadband access in a crowd I

HD videoiphoto sharing in
stadium/open-air gathering

Broadband 50+ Mbps everywhere { + 50 Mbps everywhere
access -
everywhere Us low:cost :;:;Si;?:::ccess for low = Ultra-low cost networks
* High speed train
High user : Mobile broadband in vehicles =3 :W‘“liH°‘ SF*‘:_“
i * Remote computing
mobility = -
Airplanes connectivity “'“"l * 3D Connectivity: Afrcrafis I
. = Smart wearables (clothes)
Massive Massive low-costflong-range/low-power MTC o -"l + Sensor networks I
Internet of
Things Broadband MTC ——{ * Mobile video surveilance |
Extreme real
time Ultra low latency { = Tactile imernet |

communication

Lifeli =
s Resilience and traffic surge

Natural disaster

communication

Ultra-high reliability & Ultra low latency

Ultra-reliable

Automatic traffic controlidriving

Collaborative robots
Remote object manipulation
Remote surgery

communication

Ultra-high availability and reliability

eHealth: Extreme Life Critical

Public safety
3D Connectivity; Drones

Broadcastlike
services

Broadcastlike services

News and information

Broadeast like services: Local,

Regional, National

[O8 3] 2972 2139 use cases.

CE 1) 292 A3 9 294F 71
. . . Asset t &
Applications Broadband service Surveillance Healthcare 5 managemen Remote control
tracking
Data management Security Data processing & management Analytics
Wired Wireless

- Ethernet Satellite Mobile Dedicated IoT

Gateway network
- Fibe - IMT-Advanced - Weightless WLAN
- Cable - IMT-2020

WPAN Radio sensor
Sensor &
sensor network - Zigbee + Bluetooth +Radar - IR/Terahertz Sensor RFID GPS
+ 6LowPAN - UWB -UWB - NFC
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Combined usage of lower and higher frequency bands
-> Higher frequency bands become useful and beneficial!

Existing cellular bands Higher frequency bands . y, coverage issue any
(high power density for coverage) (wider bandwidth for high data rate) more
— g e BE E —~G ¥ Can provide very high
‘ y Very wide Super wide throughput using wider
i (e.g. > 3GHz) (e.g. > 10GHz) bandwidth
) == = ¥ Big offloading gain from
I L)(‘ -_('}_4__’ existing cellular bands
I N
Further cellular Exploitation of higher
enhancements frequency bands
7,
\ 7 @)
one 7 W
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0] E&H ot} L3k [oT MH| 2 34 AEshe 978 AYsa ok
oSell Wt st FokrE AMEE F 9l S+, 3GPPo Al & machine type communicationsE 24 T
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#, D2D AR A At @494 1 GHz Mol FAoA mFale], oKt} AL} Y& 200 Kbps
AH8-3}L, hot- spot 7<1°£!°Mb 3 GHz o|ate] AH&EEE 7He 4L Rel- 13914 AIA T o Aot}

3 4 ARQA S Wt F34 )
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< AN AR B} &9 HolHE 51 Ofcomell Al A|<Feh IoT WO & UHF t% s ©]&ate]

Aestil, 3~5 GHz 9] F ok AHARe] HHE I & A 1oT We #5383, ©] 55243 WLAN 53 917
ia‘i}i 7H%§‘°l‘3} $H, 3 GHz ©l3te] F3 o ste] AH 2 Algsrks Adoel !,

ZE3A] %7) W Eol, 22 thdH <X 3> Weightless IoT %5 774 9 2 Weightless-N-> ISM
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(Non-Orthogonal Multiple Access)” W4]& A28t 91, & o o] &Ht} o] 4L FHY S ©]L3}e] DBPSK(Differen-
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(# 2> LTE 4
Rel-8 Cat-4 Rel-8 Cat-1 Rel-12 Cat-0 Rel-13
Downlink peak rate 150 Mbps 10 Mbps 1 Mbps ~ 200 kbps
Uplink peak rate 50 Mbps 5 Mbps 1 Mbps ~ 200 kbps
Max number of diwnlink spatial layers 2 1 1 1
Number of UE RF receiver chains 2 2 1 1
Duplex mode Full duplex Full duplex Half duplex (opt) Half duplex (opt)
UE receive bandwidth 20 MHz 20 MHz 20 MHz 1.4 MHz
Maximum UE transmit power 23 dBm 23 dBm 23 dBm ~ 20 dBm
Modem complexity relative to Cat-1 125 % 100 % 50 % 25 %
l \ o <" r r \.'
‘I \"
."l A
. ~ 1
VH / ':- ‘l,”
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A buuo’
Wireless Relay / Wireless
. Sensor Network
Monitoring VHF link V!J‘ link: (viesn/static/mobite)
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Long Range VHF i' \l | o "
Radio Link l' Ce"ulal’l'( i\: lfh- ’\ \‘. "l
hor ge (WiFi - networ R P 4 ) e
Radlo Uik w ) \ -«
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Sensor Network

[¢]

2-3-2 WLANWPAN 7|&

WLAN 7]%& IHYl 42 & DSRC(Dedicated Short
Range Communication)& 913+ IEEE802.11p, IoTE 9%
IEEE802.11ah, L&) 3 Wi-Fi direct 5 v]-%- t}¥atA o] &5
Atk RaoAM e 2AE AFS]o 3 41<Q1 [EEES02.11ahel]
thate] ARy B 5322 (X 4o F3 vpe} 2ol |
GHz ©]3lo M 1oTE 913 BEF O 2 7H tg 2 S8y
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(& 3> Weightless IoT 7

Weightless-N Weightless-P Weightless-W
Directionality 1-way 2-way 2-way
Feature set Simple Full Extensive
Range 5 kmt 2 km+ 5 km+
Battery life 10 years 3~8 years 3~5 years
Terminal cost Very low Low Low-medium
Network cost Very low Medium Medium

(& 4> IEEE802.11ah %3
Bandwidth (MHz) PHY rate Features

1

150 kbps~4 Mbps

2 650 kbps~7.8 Mbps
4 1.35~18 Mbps
8 2.90~39 Mbps
16 5.8~78 Mbps

- For license exempt bands below 1 GHz
- Enhancements for short packets, reduced power, huge number of devices
- Machine type communications, home automation, wearable devices

- Extended range connectivity up to 1 km

AES 9Y 92 2] 25E IAE + A 549 A
29 542 Perh
WPAN 7148 10 m o[th <] AQ1F a4 o] Fol A&

=
6

210 2 IEEE 802.15.1 74 <] bluetooth, zigbee, 12|32 UWB
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- Millimeter Wave ™

- 13.56 MHz =
- 917~923 MHz ¢ RFID, NFC s
2% 2% | -402~405 MHz H] - MICS

-1 GHz °|3t9] t%(5~6 MHz W% %)

- Wide area low/medium QoS ™ ¢} ¥
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- ITS(WAVE 4 7]4h
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A4 AF39] F-E§AH 20 waEl VHF 99 Hegas 7
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