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IMT-2020 : #£4G%|5G

|/ /,‘. I

‘.,Fq’z;'Divgrsified Challenges and Gaps to Reach 5G

‘g\ Latency Throughput Connections Mobility Ar':;:itt‘: :trt':re
Tms 106:,s 1,000K 900+ | Slicing
E2E Per Connections High-speed Ability
Latency Connection Per km? Railway Required
& 30-50x 100x 100 15K NFV/SON
=4 30~50ms | ' 1 '
i = o | 100Mb_ps 10K o 350Km/h Inflexible

B RIOWAIVE| (Source: Huawei)
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5G NR(New Radio) = K J& F 48 &k

Deep coverage

To reach challenging locations Strong security

Ultra-low energy e.g. Health / government/ financial trusted

10+ years of battery life

.

Massive
Internet of
Things Mission-
critical

slelglife] = Ultra-low latency
¥ As low as 1 millisecond

Ultra-high reliability
P <1 out of 100 million packets lost

Ultra-low complexity
10s of bits per second

Ultra-high density

1 million nodes per Km?

Extreme capacity Enhanced
10 Tbps per Km” mobile broadband "
/ Extreme user mobility
/ ® Or no mobility at all

Extreme data rates Deep awareness

Multi-Gbps peak rates; Discovery and optimization
100+ Mbps user experienced rates

(Source: Qualcomm)
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B  Global loT Market Size
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Global loT Market Share by Sub-Sector
% 4% 2%
[Sources: GrowthEnabler Analysis/MarketsandMarkets] I Smart Cites
Industrial loT
Connected Health
[l Smart Homes
24% B Connected Cars
20% Wearables
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— AZAGHF5G 4 B 4GF5G # 5

1 site every 0.3km
Cell density is 1000
cells/100 sq km

4G 5G 4G
1 site every 2km 1 site every 0.5km 1 site every 0.5km
Cell density is 25 cells/100sg km Cell density is 400 cells/100 sq km Cell density is 400 cells/100 sq km

(Source: ICCSZ)

16 X 2-3 X
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Fibers for Time Critical Apps

* Every microsecond counts
- EFHAR @B TE - FHEHR - RIBEBE
— 10G*1us=10Kbits=1Kbytes=10% xx 5 !
— 10G*1ms=10Mbits=1Mbytes=10,000% xx 5 !
— Flash Boy: #4934 3£ B4R 5 B |
* How?
— Fiber core/cladding index
— Fiber connectors/passive element grades
— Fiber transceiver
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-Fiber Broadband Association

* The success of 5G wireless will hinge on
deep fiber

-Deloitte
 5G wireless needs fiber, and lots of it

-Ciena
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http://r20.rs6.net/tn.jsp?f=001l7vHQqsNSqJvWh235p0Et6W5oNneG0FRmMBeRWIT4q5N22keTcNtQlcUM5TJ5f2hzVKgRjOFb6zUbbRP2AYZEtwoEHoUlmOOG43BRdcT69KM1EzNzgQOZSH0yLLtFhDdcS-WSFP-9cur5vDCjuBRxvqm7Kuh2RjaZ9IT0dVWrgnw7Si2_RYj4w==&c=AbaMfNLU0mQKwTl9iQ3fX6ZAoSulYhmxSUJV6AMbqx3i0xAku9FHHA==&ch=tA7ibg5JoDT46F_8UwNW_DX18lZhR_e2ICkwhssdBwuYUJ-p5NccVg==
https://www2.deloitte.com/us/en/pages/consulting/articles/communications-infrastructure-upgrade-deep-fiber-imperative.html
http://www.ciena.com/insights/articles/5G-wireless-needs-fiber-and-lots-of-it_prx.html

5G New Radio Timeline

5G NR timeline K e}

A GLOBAL INITIATIVE

= Overall timeline had been agreed at RAN#75 in March/2017

This time plan still holds
= RAN#77 took some key measures to ensure timeline is met

)

))b

‘ Release-15 a
Release-16
R
Come | wy | s
Q4 a1 Q2 Q3 Q4 a @ Q3 Q4
¢ Y t
5G initial study | 5G Rel-15 Non-standalone | ASN.1
’ 5G Rel-15 full (incl. Standalone) | AsN1
5G evolution studies for Rel-16 ; 5G Rel-16
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Qualcomm# #¢ /8] A5G NSA

* =ik AR
— AL BRI ~ AL B~ I RIR
—RAPERAREZFEEZHBHRE
— Y14G LTE % 3 5 895G NR NSA%E 4%
* Results: 5GNR NSA 28G vs 4G
— B E ik E:1.4G vs 71M
— F #% ik E: 186M vs10M
— Z 4505  4.9msvs 115ms
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5G , K & BA% g TR ?
Fronthaul/Backhaul 3% =

Local Site

RRH

! E E* * Central Office

b B A AR 4LAF

¥ B e AT 42PON 221 A 2] 6YWDM 44 48
R WU 3B N B &2 6 TUAF(SIP base)
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= Non-next-gen GPON and EPON (2.5G GPON and 1G EPON OLTs and ONTSs)

= Next-gen GPON and EPON (OLTs and ONTs)

1.000
50

2015 2016 2017 2018 2019 2021 2022
(Source: Ovum)

g

OC PON revenues ($m)

o

5G4 4 5] 4% B K 54 %k, 7%106P0N NG-PON2 &4 4Z
S JE H B #) 20197 35 L 4.

copom-rw/v

13



Silicon photonics transceivers market forecast

$4 000
$3 500
$3 000
o
2 52500
§
£ 52000
I
$1 500
$1 000
o W . I
2016 2017 2018 2019 2021
200G/400G Si photonics transceivers ~ §0 $0 $21 $ 142 $257 $ 424 $559  959%
¥ 100G Si photonics transceivers $ 191 $ 251 $4?5 $ 651 sqm $1278 $I-HB $1884 52401  $3169  373%
40G Si photonics transceivers $11 $9 $12 $9 54 $0 $0 50 50 $0 <%

(Yole Développement, January 2018)

B F sk S B ARG N B2 E Rk E R E K,100G

R 400G | tbi% % P, 832025 4F | tb 35 9+ £.35%.
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* 5Gis Coming
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