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Road map of Cellular Standard

# The world s first 5G commercial service started in South Korea and USA in April 2019

# It is the first switching of standards in 10 years from 2009, when the 4th generation LTE was
commercialized

# Smartphone became symbolic device which was an engine for LTE growth. but with 5G.
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5G Products Status by Product Type

In contrast to 5G commercialization in 20
countries (as of end of September 2019), 23
products that support 5G are being supplied
now
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Cellutar V2X

Sub 6GHz RFFE of Huawei RF Devices / Modules Total Market Forecast
Xiaomi Mi Mix 3 5G M1810E5GG - For FEMs / For COB -

Py & XGaomi Mi Mix 3 5G is Sub BGHz-supporting 5G # Earlierdata of market size forecast includes the double-counted demands for FEM, for Antenna Switch, Duplexer, and BFF* PAM
Qualcomm/RF360 smartphone for Europe. It supports single band of 35GHz # Marketsize forecast (for Handset) which excludes these double-counted data would be 12,852 milliondollars in 2019 (Yo' 87 4%)
3.3003.20x0.7mm (n77/n78) # Itis axpacted to expand to 25 988 millizn dollars in 2023
¥ = v 5G T Module (PAMIF) # As for MIMO it supports 4X4 MIMO anly on recaiving side, # CAGR from 2019 willbe 19.2%
y [ L e R £ and not on sending side ® Meanwhile, demand size for products for FEM will reach 8 922 milliondollars in 2018 (oY 101 4%), and will reach 16,100 million
Expecting a completely new kind of gadget Market of cellular-supporting 10T wil expand LTE adoption would be the next step for dollars in 2023

ATTITH3.6-4 20Hz| TR
LTCC

i . - S ———<——— @ It adopts RF360° 53 5GHz-supporting 5G TX Moduls as
with completely groundbreaking display and significantly, centered on NB-IOT. Cellular V2X. Because of competition with L | FEM :Ni receiving sid; adupte?r;z; Hi M::dule by RE3G0.  ® CAGRfrom 2019 willbe 2398, significanty exceeding thatof the entire market
input-output style different from existing We should be able to expect GPS demands WiFi-based 802.11p, demand size would be v = >t o
mobile gadgets, and it will be the engine of along with this. limited. " |wrrren e azaHz TR # 1 receiving circuit is in 5G TX Module, and it constitutes
5G LTCC 454 MIMOD by combining with 5G R Module with 2 RX
era. =B cireuits 45,000 42,085
40,000
34,710
35,000 For FEMs
QDMS850 28 863
Qualcomm/RF3E0 e 30.000 '
3.30x3.20x0.7mm 2 25000 | 23,135
v oS R E 19,277 2043020023 19,774
o
nT’IMIGIﬁ:ﬁﬂa‘w besd s ‘
D
= e

20,000
15,000
2,
10,000 18,485 J§ 22°%°
5,000 13,570
0

CY20186 CY2017 CY2018 CY2019 CY2020 CY2021 CY2022 CY2023

©2019 Naian Inc. All rights resend 183

? N7/ T83.6-4 FGHIRK
PO
>

Cellular adoption in Tablet and Notebook PC
will become full scale as 5G becomes widely
used. It should become the adrenaline shot

which will stimulate the Tablet and Notebook

Product which would most likely adopt 5G.
However, as for milli-waves, it is strongly
thought that adoption would be limited due to
issues with space, cost, and power

Would be the last to adopt 5G. Also, it will
only adopt either Sub 3GHz or Sub 6GHz,
and not mill-waves.
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Phasel. Cellular Terminal Shipment Forecast

1. Cellular Terminal Shipment AND Update
1. Cellular Terminal Variation & Definition
2. Cellular Terminal Annual Shipment History CY2001-CY2019
3. Annual Cellular Terminal Shipment Trend by Product Type
4. Annual Cellular Terminal Shipment Trend by Cellular Standard
5. Annual Cellular Terminal Market Share Trend
6. Key Terminal Manufacturer Annual Shipment History CY2015-CY2019

7. Cellular Terminal Shipment By Maker & Cellular Standard History CY2015-CY2019

Il. 5G Situation & Topics
1. Cellular Terminals Classification For 5G

2.5G Road Map
3. 5G Product Shipment Estimation CY2018-CY2020
4. Road map of Cellular Standard
5. Cellular Standard Outline & Trend 1/2
6. Cellular Standard Outline & Trend 2/2
7.5G Specifications Comparison to LTE
8. Detalled 5G Specifications
9. 5G standardization History & Schedule
10. Cellular IOT vs Non Cellular IOT
11. Cellular IOT Service Status
12.5G Frequency Band Plan
13. 5G Frequency Band Situation by Band
14. Wireless Frequency Band Standard Organization
15.5G commercial network Status
16. Detailed 5G Introduction Situation
17.5G Products Status by Product Type
18. 5G Products Status by 5G Chipeset
19. 5G Products Status by Market
20.5G Products Status by Brand
21. Detailed data of 5G Products Status
Il. Cellular Terminal Shipment Forecast—CY2023
1. Cellular Terminal Forecast by Product
2. Cellular Terminal Forecast by Standard
3.5G Cellular Terminal Forecast by Band Group
4. Forecast of Sub 6GHz Band Combination
5. Sub 3GHz Uplink CA Forecast
6. 3G/4G/5G Band Plan Update
7. Diversity Forecast
8. Multi-band GNSS(GPS) for High-end Smartphone
9. Multi-band GNSS Forecast
10. Cellular Terminal Forecast by Product & Standard
11. Cellular Terminal Forecast by Standard & Frequency
12. Cellular Terminal Forecast in Detail

Phase 2. NEW RF Technologies & RF Market Potential in 5G

I. Future Market Opportunities by Standard in CY2023

1I. How will Change Sub 6GHz RFFE from 4G to 5G?

lll. 5G RFFE ESTIMATION by Platform

IV. Detailed 5G NR RFFE Estimation for Full Specification

V. 5G RFFE ESTIMATION — Main RF & 2nd RF

V1. 5G RFFE ESTIMATION — 3rd & 4th RF

VII. Sub 6GHz Co-Existence with WiFi

VIII. 5G RFFE Case Studie -Sub 6GHz-
1. Sub 6GHz RFFE of SAMSUNG GALAXY S10 5G SM-G977N
2. Sub 6GHz RFFE of Huawei MATE20X5 EVR-ANOO
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3. Sub 6GHz RFFE of Xiaomi Mi Mix 3 5G M1810E5GG
IX. RE Market Potential in 4.5G-5G
X. What's Dual Uplink?
XI. Antenna Module for Millimeter Wave
XII. Substrate for Antenna Module
XIll. Example of NB-IOT Module
XIV. RFE Front end for NB-IOT

Phase3. 3G/4G/5G RF Platform Analysis

|. RE Platform Trend & Forecast
1. 5G RF Platform share Trend & Forecast
2. 4G RF Platform share Trend& Forecast
3.3G/AG/SG Total  RF Platform Forecast
Il. 4G RF Platform Examples
1. Hot Products Teardown-1
a. iPhone XS/IXR
(DPhone Xs Janpan Model A2098
- High-end iPhone with OLED Display -
@iPhone XR Janpan Model A2106
- Low-end iPhone with LCD Display -
b. NB-IOT Module
(DQuectel BC95-B5
-Single band NB-IOT Module with HiSilicon Chipset-
@CMCC M5310
-Single band NB-IOT Module with HiSilicon Chipset-
(ZTE We Link ME3612 C1C
-Multi-band NB-IOT Module with Qualcomm Chipset-
@SIMCOM SIM7000E
-Multi-band/Mult-mode IOT Module with Qualcomm Chipset-
2. Hot Products Teardown-2
a. Teardown Summary
b. Huawei MATE20
c. Google Pixel3
d. BMW X5 F15 TELEMATIC CONTROL MODULE
e. GMC SIERRA 2017 COMM ONSTAR MODULE 759468
3. Hot Products Teardown-3
a. Teardown Summary
b. SAMSUNG GALAXY S10 5G SM-G977N
- World First's Korean 5G Smart phone-
¢. Motorola 5G Moto Mods
d. Huawei P30 ELE-L29
- Latest Huawei High-end Smart phone -
e. OPPO AX7 CPH1903(GN)
- OPPO Low-end Smart phone-

Phase4. RF Devices / Modules Market Status & Forecast

|. RE Devices / Modules Total Market Forecast

1. RF Devices / Modules in This Report

2. RF Devices / Modules Total Market Forecast Detail Data

3. RF Devices / Modules Total Market Forecast - For FEMs / For COB -

4. RF Devices / Modules Total Market Forecast - Except overlap -

5. RF Devices / Modules Total Market Forecast Detail Data - Except overlap -

6. RF Devices / Modules For Cellular - Market Share Breakdown -CY2016-CY2019
Il. Front End Module & Sub Front End Module Market Forecast

1. Front End Module/ Sub Front End Module Variation & Circuit Examples

a. Outline of PAMID

b. Multiplexer:Quadplexer Example & Outline
¢. Antenna Multiplexer Outline
d. Front End Module & Sub Front End Module Variation & Outline
e. Front End Module & Sub Front End Module Usage
f.4G Trend & Future Estimation
g. Usage of Front End Module for 4G by Customer
2. FEM Market Forecast
a. FEM Supply-chain
b. Front End Module Market Trend & Forecast by Product Type
c. Front End Module Market Trend & Forecast by Product Type : Detail Data
d. Sub Front End Module Market Trend & Forecast by Product Type
€. Sub Front End Module Market Forecast : Detailed Data
3. Antenna Switch Module
a. Antenna Switch Module Market Size Trend & Forecast by Product Type
b. Antenna Switch Module Market Forecast : Detailed Data
¢. ASM Market Share Trend
4. TX Module
a. TX Module Market Size Trend & Forecast by Product Type
b. TX Module Market Share Trend
5. FEMID
a. FEMID Module Market Size Trend & Forecast by Product Type
b. FEMID Market Forecast : Detailed Data
c. FEMID Market Share Trend
d. FEMID Market Share Breakdown per Product Type
6. PAMID
a. PAMID Market Size Trend & Forecast by Product Type
b. PAMID Market Forecast DATA
c. PAMID Market Share Trend 1/2
d. PAMID Supply chain
e. PAMID Suppliers Outline
f. PAMID Market Share Breakdown per Product Type
7. All-in-One FEM
a. All-in-One FEM Market Size Trend & Forecast
b. All-in-One Market Share Trend
8.5G TXM(PAMIF)
a. Outline of 5G TX Module
b.5G TXM(PAMiF) Market Forecast
¢.5G TXM(PAMIF) Market Share Trend
d. 5G TXM(PAMIF) Market Forecast DATA
9. AIP(Antenna In Package) for Millimeter Wave
a. Motorola 5G Moto Mods mmWave Antenna Location
b. Motorola 5G Moto Mods mmWave AIP
¢. Motorola 5G Moto Mods mmWave Antenna Modules
d. AIP(Antenna In Package) Market Forecast
10. FEM for NB-IOT/5G-IOT
a. FEM for NB-IOT/5G-IOT Market Forecast
b. FEM for NB-IOT/5G-IOT Market Share Trend
11. Diversity FEM
a. Diversity FEM Market Size Trend & Forecast by Product Type
b. Diversity FEM Market Forecast : Detailed Data
c. Diversity FEM Market Share Trend
d. Diversity FEM Supply chain
12. Multiplexer
a. Multiplexer Supply Supply Chain
b. Multiplexer Market Size Trend & Forecast by Band Combination
c. Multiplexer Market Size Trend & Forecast by Product Type
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a. Multiplexer Market Size Trend & Forecast For COB or For FEMs
b. Multiplexer Market Size Trend & Forecast by Duplexer Type
¢. Multiplexer Market share Trend
d. Market Share Breakdown per Product Type
13. Antenna Multiplexer
a. Antenna Multiplexer Outline
b. Antenna Multiplexer Market Size Trend & Forecast by Product Type
¢. Antenna-Multiplexer Market Forecast : Detailed Data
d. Antenna-Multiplexer Market Share Trend
e. Antenna-Multiplexer Market Share Breakdown per Product Type
lll. Antenna Switch
1. Total Market Size Trend & Forecast
2. Antenna Switch for Main RF Market Size Trend & Forecast by Throw Count
3. Antenna Switch for Diversity Market Size Trend & Forecast by Throw Count
4. Antenna Switch Market Forecast Detailed Data by Throw count
5. Antenna Switch for Main RF Market Share Trend
6. Antenna Switch for RX Diversity Market Share Trend
7. Annual Antenna Switch for Main RF Market Share Breakdown per Product Type
8. Annual Antenna Switch for Diversity Market Share Breakdown per Product Type
IV. Power Amplifier Module
1. Market Size Trend & Forecast by Product Type
2. M/IM PAM Type & Outline
3. Multi-band/Multi-mode PAM Market Size Trend & Forecast by Product Type
4. Power Amplifier Module Market Forecast Detailed Data -Quantity-
5. Power Amplifier Module Market Forecast Detailed Data -Quantity-
6. PAM TOTAL Market Share Trend
7. Single PAM Market Share Trend
8. Multi-band/Mult-mode PAM Market Share Trend
9. Power Amplifier Module Market Share Breakdown per Product Type
V. Duplexer
1. Duplexer Market Size Trend & Forecast by Product Type
2. Duplexer Market Size Trend & Forecast for FEMs
3. Duplexer for FEMs
4. Duplexer usage by Band Duplexer
5. Market Size Trend & Forecast by Band
6. Duplexer Market Forecast Data table
7. Duplexer Market Share Trend
8. Duplexer Supply chain
9. Duplexer Market Share Breakdown per Product Type CY2016-CY2017
V1. Band Pass Filter
1. Application & Classification
2. Band Pass Fiter Market Size Trend & Forecast by Application
3. Band Pass Fiter Market Size Trend & Forecast by Product Type
4. Band Pass Fitter Market Size Trend & Forecast for FEMs
5. Band Pass Fiter Market Size Forecast by Application/Technology
6. Band Pass Fiter Market Size Forecast by Technology/Application
7. BPF Market Share Trend
8. Filter(Duplexe & BPF) Suppliers Outline
9. Low Performance Fiter(IPD/LTCC) manufacturers
VII. TCXO
1. Market Size Trend & Forecast by Application TCXO
2. Market Size Trend & Forecast : Detailed Data TCXO
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