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Sixty-One Commercial  5G Networks in 34 Countries 

• By the end of 2019 348 operators in 119 countries had announced they were investing in 5G.

• 77 operators had announced that they had deployed 3GPP compliant 5G technology in
their networks.

• A total of 61 operators in 34 countries had launched one or more 3GPP-compliant 5G
services:

• 49 operators had launched 3GPPcompliant 5G mobile services (46 full launches, 3
limited availability launches)
• 34 operators had launched 3GPPcompliant 5G FWA or home broadband services (27
full launches, 7  limited availability launches).

Source ：GSA 

Nearly 10% of all LTE operators have now deployed 5G;nearly 8% have launched 5G 
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Global 4G/5G Spectrum Overview 

North America 

4G LTE 
• 2,4,5,7,12,13,14,25,26,29,30,46,48,48,
 66,71
5G Sub-6 
• n41(2019),n78 (Canada 2020) 
• n2,n5,n12,n66,n71 (2020) 
5G mmWave 
• n260,n261(2019) 
• n258(2020) 
• 42GHz/47GHz(2021/22) 

Europe 

4G LTE 
• 1,3,7,8,20,28,32,38,46
5G Sub-6
• n78(2019) 
• n1,n3,n7,n8,n20,n28,n38(2020) 
 5G mmWave 
• n257,n258(2020) 

China 

4G LTE 
• 1,3,5,8,34,39,40,41 
5G Sub-6 
• n41,n78,n79 (2019/2020) 
 5G mmWave 
• TBD 

Russia 

4G LTE 
• 1,3,7,20,38
5G mmWave 
• n257 (TBD) 

 Japan 

4G LTE 
• 1,3,8,11,18,19,21,26,28 

41,42
5G Sub-6 
• n77,n78,n79 (2019/2020) 
• n1,n3(2021) 
 5G mmWave 
• n257(2019) 

 South Korea 

4G LTE 
• 1,3,5,7,8,
5G Sub-6
• n78 (2019)
 5G mmWave
• n257(2019) 

4G LTE 
• 1,3,5,7,28.40
5G Sub-6 
• n78(2019) 
 5G mmWave 
• n257(2019),n258(2020) 

Australia/SEA 

FR1 NR 
Band 

Frequency 
Range 

n77 3.3-4.2GHz 

n78 3.3-3.8GHz 

n79 4.4-5.0GHz 

   FR2 NR 
  Band 

Frequency 
Range 

n257 26.4-29.5GHz 

n258 24.5-27.5GHz 

n260 37-40GHz 

n261 27.5-28.35GHz 
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3GPP RAN Standard Overview 

2015 2016 2017 2018 2019 2020 

uRRLC mMTC 

 eMBB 

1Mu/km2 
1ms 

   10~20Gbps 

4.5G 3GPP Standard Evolution 

• NSA : Non-standalone New Radio

• SA : Standalone New Radio

NR 

 NSA-NR 

 （2017.12） 

 SA-NR 

  （2018.06） 

 3GPP Rel-15 Version  3GPP Rel-16 Version 

3GPP Rel-13 3GPP Rel-14 3GPP Rel-15 3GPP Rel-16 3GPP Rel-17 

  eMBB 

- MIMO enhancements
- Remote interface management
&cross-link interface

- UE power savings
- Beyond 52.6GHz
- Non-orthogonal multiple access
- Integrated access backhaul 
- CA and DC enhancements

  cMTC 

- Access to unlicensed
- Mobility enhancements
- Positioning

- Vehicle-to- everything
- PHY enhancements for URLLC
- Industrial IoT 

  mMTC 

- MTC enhancements
- NB-IoT enhancements

• Licensed bands between 600Mhz-39GHz

• LTE-Abchored 5G (NSA)

• Standalone (SA) 5G

• Basic URLLC Support 

• Massive MIMO

• Flexible RAN architecture
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SIMCom High Speed Cellular Module Product Roadmap 

 SIM7500X  SIM7600X 

-H 

• LTE CAT 1

• LCC 

• -A/-V/-E/-

• LTE CAT 4

• LCC 

 SIM7906X 

• LTE CAT 6

• 300Mbps DL

• 50Mbps UL

• M.2/PCIE 

 SIM7912X 

• LTE CAT 12

• 600Mbps DL

• 50Mbps UL

• M.2

 SIM7920X 

• LTE CAT 20

• 2Gbps DL

• M.2

• TBD 

 SIM8200EA 

 -M2

• 5G Sub 6GHz

• M.2 Interface

• NSA/SA 

 SIM8200CE 

 -M2

• 5G Sub 6GHz

• M.2 Interface

• NSA/SA 
 SIM8200G 

• 5G Sub 6GHz

• LGA 

• NSA/SA 

 SIM8300G 

 -M2

• 5G Sub 6GHz

&mmWave 

• M.2 interface

• NSA/SA 

 SIM7100X 
• LTE CAT 3

• LCC  SIM7600X 
• LTE CAT 1

• LCC 

 SIM8300NA 

• 5G Sub 6GHz

&mmWave 

• LGA 

• NSA/SA 

20Q3 

20Q3 
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5G Module specification 
    Basic  

Parameters 
SIM8200EA-M2 SIM8200G SIM8300G-M2 

Szie 30.0x52.0x2.3mm 41.0x43.6x2.8mm 30.0x52x3.65mm 

Package M.2  Standard  interface LGA Form Factor M.2 Standard interface

Network 
Mode 

○ 5G Sub 6GHz 
○ NSA/SA
○ Compatible with 5G/4G/3G
○ 3GPP Rel-15 

○ 5G Sub 6GHz 
○ NSA/SA
○ Compatible with 5G/4G/3G
○ 3GPP Rel-15 

○ 5G Sub 6GHz &mmWave
○ NSA/SA
○ Compatible with 5G/4G/3G
○ 3GPP Rel-15 

Data rate 

 ○5G NR Sub-6G:
Downlink:4Gbps
Uplink :500Mbps

○ 4G LTE :LTE Cat 20+
○ 5G mmWave : N/A

 ○5G NR Sub-6G:
Downlink :4Gbps
Uplink:1Gbps

○ 4G LTE : LTE Cat 20+
○ 5G mmWave : N/A

 ○5G NR Sub-6G:
Downlink:4Gbps
Uplink:1Gbps

○ 4G LTE : LTE Cat 20+
○ 5G mmWave : 

 Downlink:7Gbps
Uplink:3Gbps

Frequency 
Band 

○5G NR: Sub 6G :
n1/n2/n3/n5/n7/n8/n12/n20/n25/n28/n40/n41/n66/n71/n77/n78
○4G TDD-LTE:
B34/B38/B39/B40/B41/B42/B48 
○4G LTE-FDD:
B1/B2/B3/B4/B5/B7/B8/B12/B13/B14/B17/B18/B19/B20/B25/B26/B28/
B29/B30/B66/B71 
○ WCDMA:
B1/B2/B3/B4/B5/B8 

○5G NR: Sub 6G :
n1/n2/n3/n5/n7/n8/n12/n20/n25/n28/n40/n41/n66/n71/n77/n78/n79
○4G TDD-LTE:
B34/B38/B39/B40/B41/B42/B48 
○4G LTE-FDD:
B1/B2/B3/B4/B5/B7/B8/B12/B13/B14/B17/B18/B19/B20/B25/B26/B28
/B29/B30/B66/B71 
○ WCDMA:
B1/B2/B3/B4/B5/B8 

○5G NR: Sub 6G :
n1/n2/n3/n5/n7/n8/n12/n20/n25/n28/n40/n41/n66/n71/n77/n78/n79
○4G TDD-LTE:
B34/B38/B39/B40/B41/B42/B46(LAA)/B48
○4G LTE-FDD:
B1/B2/B3/B4/B5/B7/B8/B12/B13/B14/B17/B18/B19/B20/B25/B26/B28/
B29/B30/B66/B71 
○ WCDMA:
B1/B2/B3/B4/B5/B8 
○5G mmWave:  ( Paired with QTM525/QTM527)
n257/n258/n260/261 

Interfaces  PCIe 3.0 ,USB 3.1, I2S, UART,(U)SIM ,GPIOs  PCIe 3.0 ,USB 3.1, I2S, UART,(U)SIM ,RGMII,SDIO,GPIOs etc  PCIe 3.0 ,USB 3.1, I2S, UART,(U)SIM ,GPIOs  

GNSS  Dual- Frequency GNSS Positioning  (L1+L5)   Dual- Frequency GNSS Positioning  (L1+L5)  Dual- Frequency GNSS Positioning  (L1+L5)  

Protocol  TCP/IP/IPV4/IPV6/Multi‐PDP/FTPS /HTTPS/MQTTS/DNS  TCP/IP/IPV4/IPV6/Multi‐PDP/FTPS /HTTPS/MQTTS/DNS  TCP/IP/IPV4/IPV6/Multi‐PDP/FTPS /HTTPS/MQTTS/DNS 

Driver 
USB Driver for Windows Win7/Win8/   Win10,Linux,Andriod RIL 
supporting for Android 5.0/6.0/7.0/8.0/9.0 

 USB Driver for Windows Win7/Win8/   Win10,Linux,Andriod RIL 
supporting for Android 5.0/6.0/7.0/8.0/9.0 

 USB Driver for Windows Win7/Win8/   Win10,Linux,Andriod RIL 
supporting for Android 5.0/6.0/7.0/8.0/9.0 

Embedded 
AT Coms 

No No Yes 

FOTA Yes Yes Yes 

Region China, EMEA , APAC Global Global 
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Qualcomm SDX55 Platform 

2019 2020 

June July Aug Sep Oct Nov Dec Jan Feb Mar April May June July Aug Sep Oct Nov 

    

   

X55  Chipset 

  CS 

QTM525-2/-5 

mmWave 
Module 

  CS 

QTM527-1/-2 

  CS 

SDX55 L.E

  CS 1.0   CS 1.1   CS 1.2 
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2019 2020 

June July Aug Sep Oct Nov Dec Jan Feb Mar April May June June Aug Sep 

  

     

 

  

  

  

   

 Schedule 

ES CS 
MP 

CCC/SRCC/CTA  

 CE 

FCC 

China Mobile 

   Telstra* 

 Orange* 

 Deuts Telecom* 

 *  TBD 

 SIM8200EA 
 -M2

• 5G Sub 6GHz
• M.2 Interface
• NSA/SA 

Certification 

China Unicom 

China Telecom 

 TIM* 

 Vodafone* 

SIM8200EA-M2 Module Timeline  
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2019 2020 

June July Aug Sep Oct Nov Dec Jan Feb Mar April May June July Aug Sep 

  

 

  

  

  

  

Schedule 

ES CS MP 

 SIM8200G 

• 5G Sub 6GHz
• LGA 
• NSA/SA 
• Global 

CCC/SRCC/CTA  

 CE 

   FCC 

China Mobile 

   Telstra* 

 Orange* 

 Deuts Telecom* 

 *  TBD 

Certification 

China Unicom 

China Telecom 

   TIM* 

 Vodafone* 

SIM8200G （LGA）Module Timeline 
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SIM8300G-M2 Module Timeline 

2019 2020 

June July Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep Oct Nov 

  

  

  

  

 SIM8300G 

• 5G Sub 6GHz
&mmWave
• M.2 interface
• NSA/SA 
• Global 

Schedule 

ES CS MP 

 CE 

FCC 

   Telstra* 

 Orange* 

 Deuts Telecom* 

Certification 

  TIM* 

 Vodafone* 
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5G module OTA throughput performance @NSA Mode 

Network mode Modulation 

LTE NR 

Instrument Throughput (DL) 
MIMO CA MIMO CA Bandwidth 

LTE+NSA 
(Sub-6G) 

256QAM / 1 / 1 100M MT8821+MT8000A 459Mbps 

256QAM / 1 2*2 1 100M MT8821+MT8000A 919Mbps 

256QAM / 1 4*4 1 100M MT8821+MT8000A 1838Mbps 

* Optimizing module peak performance
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5G module OTA throughput performance @SA Mode 

  LTE only mode, 4x4 MIMO,256QAM ： 
  Downlink-> 1950Mbps ( Theoretical value@2Gbps) 

Band BW(MHz） 
DL Throughput UL Throughput 

Condition Reslut Condition Reslut 

n78 100 256QAM 459Mbps 256QAM 320+Mbps 

n41 100 256QAM 459Mbps 256QAM 320+Mbps 

n78 100 256QAM,2x2 MIMO 919Mbps 256QAM,2x2 MIMO —— 

n41 100 256QAM,2x2 MIMO 919Mbps 256QAM,2x2 MIMO —— 

n78 100 256QAM,4x4 MIMO 1727Mbps —— 

n41 100 256QAM,4x4 MIMO 1727Mbps —— 

5G NR Sub-6GHz TDD Standalone(SA) Throughput * 

* Optimizing module peak performance 
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Accelerate 5G module into commercial stage 

• Completed 5G module Sub-6GHz NSA/SA test items based on 5G instrument, mmWave items undergoing
• Keep optimizing 5G module NSA/SA  performance in operator’s 5G real network
• Co-work with chipset partner to improve performance and IODT compatibility

• China: Optimize 5G module performance under CT/CU/CM 5G network ,Accelerate 5G module certification process
• Oversea: Send samples to many carriers around the world like Europe, Singapore, Taiwan ..  for testing

•  5G Application :  5G MIFI, 5G Industrial Gateway, 5G CPE , 5G Notebook ,  5G  broadcasting live device, 5G UAV …. 
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5G MIFI Solution  

 W80 Wi-Fi Module 

PCIE_TX/RX 

  VREG_S3E_OP824 

VREG_S4E_1P904 

WL_SW_CTRL 

VREG_S2E_1P224 

WLAN_EN_GPIO52 

SIM8200G 
  5G LGA 
  Module W80 

   
Q

C
A

6
3

9
1

 

 2.4G 

  5G 

ANT 

ANT 

Key highlights ： 

• W80 Module-compliant with IEEE 802.11a/b/g/n/ac/ax, 2x2 MIMO

• Use 5G module itself CPU resource to run W80 module driver as SoftAP

• Considering limitation of 5G module’s CPU capacity ,it is only suitable for Portable  MIFI
solution or Lite version router solution

• Target Application : Portable MIFI

 Linux 4.14.117 
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System Block diagram for 5G Module application 

  Application Processor 

DDR3 

Flash 
5G  

Module 

PC
M 

  GE 
Switch 

DDR Ctrl 

Flash  
 Ctrl 

USB3.0 
 I2C 

2.4G Wi-Fi 5G Wi-Fi 

5G module as Slave 

USB3.0/PCIE 

http://www.cypress.com/documentation/datasheets/s6j3200-series-32-bit-microcontroller-traveo-family?source=search&keywords=S6J3200
http://www.cypress.com/documentation/datasheets/s6j3200-series-32-bit-microcontroller-traveo-family?source=search&keywords=S6J3200
http://www.cypress.com/documentation/datasheets/s6j3200-series-32-bit-microcontroller-traveo-family?source=search&keywords=S6J3200
http://www.cypress.com/documentation/datasheets/s6j3200-series-32-bit-microcontroller-traveo-family?source=search&keywords=S6J3200
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5G Wireless AP Router 
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5G mmWave module- QTM525-2/-5 

Key Features: 

• Integrated RF passive chip ,Power management Unit ,
Phased array antennas；

• QTM525-2 – support n257 and n258 mmWave band；
• QTM525-5 – support n258 and n260 mmWave band;
• QTM527-1/-2 preferred if  higher power needed

23x4.2x1.86mm 

QTM525-2/-5 module 
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5G module Antenna Design 

mmWave antenna 
       interface 

Sub-6GHz antenna 
       interface 
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5G module Demo Kit-SIM8200EA-M2   

A: Test Point A (M.2 signals) 
B: Test Point B (WIFI signals) 
C: Test Point C (JTAG signals) 
D: Test Point D (M.2 signals) 
E: Test Point E (UART & AUDIO signals) 

F: M.2 Card Connector 
G:WIFI Board Connector 
H: Audio Board Connector 
I: Indicated LEDs 
J: System Ccontrol switches 

K:Reset key 
L: USB Connector (UART signals) 
M: UIM card connector with SIM_DET signal 
N: USB2.0/3.0 interface  
O: Headphones jack 

P: Phone Jack 
Q: Power jack 

SIM8200EA-M2 5G Module SIM8200EA-M2 5G Module Mother Board 
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5G Module Demo-SIM8200G-M2 

SIM8200G-M2 Demo Kit include： 

• SIM8200G-TE Demo Kit
• SIM8200G0-W80-FB Board（Wi-Fi Module Board）
• SIM8200G-CO-FB board （Audio Board）
• SIM8200G-EN-FB Board （Ethernet Board）
• 5V Power Jack input
• TYPE C USB 3.1/2.0 data cable
• Test point for reserved
• USB Port for debugger
• Rich peripheral interface for different applications

Technical documents include： 

• Module Specifications
• Demo Board User guide
• Module Hardware Design guide
• Debug tools application note （TBD）

 SIM8200G Demo Board 
  SIM8200G TE Demo Board 



  SIMCom Wireless  Solutions Confidential 

   5G  M.2 Module 

Industry Gateway    5G CPE   Surveillance 

   OTT   Online live broadcasting 
  NoteBook  

Different module packages for different scenarios 

   Industry 4.0   AR/VR   Connected Vehicle  5G LGA package Module 

 Which interface is the most popular? 

   PCIE   Ethernet 

   USB 3.0 

• Rich interfaces 
• Customized Features 

•M.2 Standard interfaces 
•Easy for installing
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Different paths for 5G application - 2C,2H,2B 
AIoT 

2H 

2C 

LTE-A 

2019 

MIMO 
  NSA 

  SA 
 Virtual 

 MEC 

Full Coverage 

AR/VR 

WTTX   FWA 

OTT 

NB-IoT 

mMTC 

  IPTV 

Smart City 
eMMB 

uRLLC 

eMMB 

Slicing 

MEC 

Smart Phone 

Smart Metering 

Sky office 

  UAV 

   Connected 
 Car 

     Intelligent  
 Manufacturing 

Smart Parking 

Video Broadcasting 

Smart Grid 

Hotspot 

2B 

Traditional Patch 
• 4G Smart Phone transform

to 5G Smart Phone
• Tablet/Notebook
• MIFI

Fixed  Network Access Path 
• The last mile network solution

to afford better quality services

Industry Market Path 
• 5G enable new capacity

to different  industry
market

 MIFI 

 PC 

Tablet 
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5G CPE 

X 

X 

   1km  

                 Downlink speed>1Gbps 

• Indoor/outdoor AP Router 
• Uplink with 5G cellular network access 
• 5 GE ports 
• 2.4/5GHz DB for Wi-Fi 5/6
• Security/Route Management Core network  

Carrier 
network  FTTH  
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Portable Mobile Hotspot 

5G  LGA 
Module   Wi-Fi 

SDIO 

 PMU 

USIM 

   Ethernet 
 （Optional） 

Li-ion Battery 

 MIFI Solution 

4K Video 

4G LTE  
  Cat 4 

5G 

Download 1G HD Movie 

<5s 

>2min 
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Unmanned Aerial Vehicle 

+ 

 UAV 

HDMI 

5G 
gNB  

MEC  
Control Ground 

  Station  

Sensors Camera 

  5G  

  Core 
Network  

  TCC  

CMCC HUBBLE No.1 

Key Features: 

• Small Dimension 
• Rich interfaces for matching different UAVs 
• 5G module inside 
• Integrated UAV Control Protocol
• Enhanced Security 
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Command Center 

Client 

Administration  Center 

Data Storage Center 

   Large Screen 
   NG-RAN 

  5GC 

   Server 

   Video Stream 

   5G  

  4G Module 

  4G Module 

  4G Module 

  Load balance 

  Data Aggregation   WAN 

  4G Module 

Only use one 5G  
module instead 

  Load balance 

   Server 

  Data Aggregation 

4K/8K Live Broadcasting 
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