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Overview:

This research provides the most comprehensive assessment of the market for 5G
business solutions. Analysis includes connected and autonomous vehicles, mission
critical networks, private networks, public safety, satellites, smart cities, telerobotics and
teleoperation, voice over 5G and video surveillance.

This comprehensive 5G research offering evaluates the 5G B2B market solutions for
enterprise, industrial, and government users. It addresses specific opportunities such as
5G support of private wireless networks, WAN connectivity, and fixed wireless access
for business. It also provides analysis for specific applications such as autonomous
vehicles, telepresence, tele-robotics, video-related services, public safety and more. It
also assesses 5G indoors, smart cities, and satellite market as well as the impact of 5G
on the data analytics and data-as-a-service market.

This research also assesses the outlook for 5G equipment, software, and services as
well as the market for infrastructure, devices, applications, and services beyond 5G
(B5G). It analyzes the technologies, capabilities, and anticipated communications and
computing solutions for 6G. It also investigates the impact of 5G evolution including
anticipated 6G technologies. It provides analysis of the impact on the ICT ecosystem
including infrastructure, business planning, and innovation areas necessary to realize
future capabilities and solutions beyond 5G.
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Select Findings:

The global teleoperation and telerobotics market are poised to reach $76.5
billion by 2026

Global 5G in cloud robotics market will reach $10.6 billion by 2028, growing at
79.2% CAGR

5G narrow-band, mid-band and millimeter wave in smart cities to reach $104.8
billion by 2026

Combined 5G and mobile edge computing solutions to accelerate V2X growth in
Asia Pacific and North America markets

The global 5G fixed wireless transport to smart buildings for specifically for
support of WiFi connectivity/backhaul will reach $320.8M by 2026

The global satellite service market will spawn economic development value up
to 50 times the combined cost of capital expenditures to deploy infrastructure
and operational expense to maintain systems

5G subscription within public networks will exceed private through 2026,
although the latter will experience a 20% faster growth rate, set to overtake the
former by 2030

6G technologies are best characterized as ultra-secure, ultra-fast, ultra-reliable,
and ultra-short-range oriented capabilities. 6G communication services will
achieve initial commercialization in 2028 to 2030

Voice quality gained significant ground with Voice over LTE (VOLTE) with the
deployment of 4G LTE networks. Voice over 5G (Vo5G) service will build on those
advancements as evolved voice systems leverage combined 5G core network elements
along with IP Multimedia Systems (IMS), VOLTE enhancements, 5G Evolved Packet
Core (EPC), and other 5G New Radio (5GNR) 5G radio access network equipment
such as smart antennas.

The vast majority of 5G service provider profits will result from the business market
rather than the consumer segment. The latter will generate additional revenues, but
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margins will be very thin as compared to business segments including enterprise,
industrial, and government sectors. Accordingly, the business to business (B2B) market
is viewed as significantly more attractive than the business to consumer (B2C) market
for 5G. The analyst sees the 5G business services market developing as
communication service providers offer both B2B direct as well as B2B to business
(B2B2B) through third party channels.

One of the primary 5G B2B market opportunities will be fixed wireless access (FWA) to
enterprise and industrial customers as a complement (not a replacement) to cable, fiber
and Ethernet. For certain situations, such as time sensitive networks that require ultra-
reliability, 5G will be an alternative to other wireless options. However, WiFi 6 will be a
viable option vs. 5G for indoor, driven by scenario specific issues such as existing
wireless, solution requirements, and overall economics.

The 5G business services market will also be very important in support of private
wireless networks for both fixed wireless WAN connectivity for business-owned
networks as well as carrier turn-key solutions involving both 5G and edge computing
deployments. Communication service providers will position turn-key offerings as a
“future-proof” alternative to enterprise and industrial customer network ownership. Part
of this turn-key value proposition is carrier managed services as opposed to the
business customer managing in-house and/or hiring a third party for network and/or
application management.

LTE Advanced (LTE-A) represents a major step in the evolution of 4G technology,
providing mobile coverage, higher performance, and greater connection stability. The
5G New Radio (NR) access technology is a part of 5G Radio Access Network (RAN)
architecture that is composed of LTE evolution and millimeter wave (mmWave)
technology that will be operable from sub-1 GHz to 24+ GHz in a range of the low band,
mid-band, and high band.

A variety of complementary technologies will enable 5G NR supported systems
including massive MIMO, advanced LPDC, TDD subframe, beamforming, and mmWave
radiofrequency. For communication service providers, mmWave will bring both
challenges and opportunities for general RAN infrastructure and in particular for the
private Internet of Things (loT) networks for industrial automation and mission-critical
services for enterprise across many industry verticals.

The higher frequencies suffer from attenuation, which means they lose signal over
distance and when they hit objects (even water vapor, but especially solid objects like
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trees, buildings, etc.). This is why there is a need for massive MIMO and other multi-
signal approaches to help, along with beam-forming to direct RF energy to where it is
needed, but the signal is so directional in nature that it is very hard to maintain with a
moving object.

The business drivers for satellite communications and applications are clear. Satellites
provide coverage in areas where terrestrial wireless cannot. In fact, land-based wireless-
only covers roughly 12% of the globe. Certain verticals, such as the maritime industry,
require global coverage. This will be especially important as shipping begins to adopt
autonomous transport as vessels will continue to require ship-to-shore communications
as well as a new need for signaling with onboard ship sensors for navigation and ship
controls.

The asset management industry also requires satellite systems for coverage in support
of fleet tracking, supply chain management, and general asset tracking needs. The
advent of advanced Internet of Things (loT) solutions leveraging machine-to-machine
communications and other supporting technologies enables anytime, anywhere, any
type of asset tracking. Satellites provide seamless M2M communications for the 10T-
based asset tracking market.

Smart cities represent a combination of solutions deployed in an urban environment to
transform the administration and support of living and working environments to meet
these challenges. Accordingly, Information and Communications Technologies (ICT) are
transforming at a rapid rate, driven by urbanization, the industrialization of emerging
economies, and the specific needs of various smart city initiatives. Smatrt city
development is emerging as a focal point for growth drivers in several key ICT areas
including Al, 10T, connected devices, broadband wireless, edge computing, and big data
analytics.

We anticipate that smart cities will increasingly become highly surveilled cities. By way
of example, there are so many CCTV cameras in the UK that the average Londoner is
caught on camera 300 times per day. It is estimated that there is 1 CCTV camera for
every 13 people in London, meaning that there are approximately 700,000 cameras in
this dense urban environment.

Traditional surveillance solutions are typically overseen by humans and are prone to
error. 5G allows for new solutions, including those that are completely automated and
can actively blur individual details of those being recorded, while also monitoring their
activity for crime or suspicious activity. This is possible due to the processing and
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analysis of these video feeds being done locally through 5G edge clouds. Therefore, the
software’s decision making can be done with no human involvement.

Robotics is increasingly used to improve enterprise, industrial, and military automation.
In addition, robots are finding their way into more consumer use cases as the general
public’'s concerns fade and acceptance grows in terms of benefits versus risks. While
many consumer applications continue to be largely lifestyle-oriented, enterprise,
industrial, and military organizations utilize both land-based and aerial robots are used
for various repetitive, tedious, and/or dangerous tasks. Adoption and usage are
anticipated to rapidly increase with improvements to artificial intelligence, robotic form
factors, and fitness for use, cloud computing, and related business models, such as
robotics as a service.

The global robotics market is broadly segmented into enterprise, industrial, military, and
consumer robotics. Major market segments that cross-over industries include
healthcare bots, Unmanned Aerial Vehicles, and autonomous vehicles. Enterprise
Roboatics includes the use of robots for both business-to-business and business-to-
consumer services and support. Functions include internal business operations and
processes, delivery of goods and services, research, analytics, and other business-
specific applications.

Smart machines collectively represent intelligent devices, machinery, equipment, and
embedded automation software that perform repetitive tasks and solve complex
problems autonomously. Along with Al, 0T connectivity, and M2M communications,
smart machines are a key component of smart systems, which include many emerging
technologies such as smart dust, neurocomputing, and advanced robotics. Smart
machines will also benefit significantly from advancements in the convergence of Al and
0T, also known as the artificial intelligence of things (AloT).

Teleoperation and telerobotics are both supported by ICT infrastructure including
broadband communications, sensors, machine to machine (M2M) communications, and
various Internet of Things (l1oT) technologies. The combination of teleoperations,
M2M/loT, and 5G communications will enable entirely new use cases for robotics,
supported by cloud-based robotics as a service business models.

Enhancements in wireless broadband are untethering teleoperation. Prior to 5G and
Mobile Edge Computing (MEC), Teleoperation is largely relegated to fixed
communications connections. 5G and MEC will enable Teleoperation anywhere there is
5G coverage, enabling many new consumer and industrial automation scenarios
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involving robotics. In particular, we anticipate realization of substantial benefits as a
result of the teleoperation market embracing cloud robotics deployment in conjunction
with 5G in private wireless environments.

Expanding upon the trend started with technologies supporting 5G capabilities, 6G will
be integrated with a set of previously disparate technologies. Several key technologies
will converge with 6G including Al, big data analytics, and computing. 6G networks will
extend the performance of existing 5G capabilities along with expanding the scope to
support increasingly new and innovative applications across the realms of
communications, sensing, wireless cognition, and imaging.

Whereas 5G leverages mmWave in the microwave frequency range, 6G will take
advantage of even smaller wavelengths at the Terahertz (THz) band in the 100 GHz to
3 THz range. While the impact to the Radio Access Network (RAN) for 5G is
substantial, it will be even bigger with 6G networks, which is driven largely by a
substantial increase in frequency, which will facilitate the need for antennas virtually
everywhere.
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5G AND BEYOND 5G TECHNOLOGY, INFRASTRUCTURE, AND DEVICES 2021 —
2030

1 EXECUTIVE SUMMARY
2 INTRODUCTION

2.1 Evolution of Wireless Cellular
2.1.1 1G to 3G Wireless
2.1.2 4G Long Term Evolution
2.1.3 5G Wireless

2.2 Beyond 5G Wireless
2.2.1 Why look Beyond 5G (B5G)?
2.2.2 Sixth Generation (6G) Wireless

3 5G TECHNOLOGY AND SOLUTIONS

3.1 5G Technology
3.1.1 5G Radio Access Network
3.1.2 5G Core Network
3.1.3 5G and Edge Computing
3.2 5G Solutions
3.2.1 5G Voice Services
3.2.2 5G Fixed Wireless
3.2.3 5G Service Categories
3.2.4 Combined 5G and Edge Computing Solutions
3.2.5 5G and Private Networks for Enterprise, Industrial, and Government

4 5G APPLICATIONS AND SERVICES

4.1 5G Consumer Applications and Services
4.2 5G Business Applications and Services
4.3 Notable Focal Points for 5G Applications and Services
4.3.1 Mission Critical Communications
4.3.2 Augmented, Virtual, and Mixed Reality
4.3.3 Industrial Automation
4.3.4 Connected and Self-Driving Terrestrial Vehicles
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5.1.3 5G Devices 2021 — 2030
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5.10.1 Europe 5G by Country 2021 — 2030
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5.11.1 APAC 5G Infrastructure 2021 — 2030
5.11.2 APAC 5G by Segment 2021 — 2030
5.11.3 APAC 5G by Country 2021 — 2030
5.12 Middle East and Africa 5G 2021 — 2030
5.12.1 MEA 5G Infrastructure 2021 — 2030
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5.12.3 MEA 5G by Country 2021 — 2030

6 BEYOND 5G TECHNOLOGY AND SOLUTIONS
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6.1 Beyond 5G Characteristics
6.2 Beyond 5G Technology
6.2.1 6G Radio
6.2.2 6G Core
6.2.3 6G and Artificial Intelligence
6.2.4 6G and Edge Computing
6.3 Beyond 5G Capabilities
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6.4.2 Engineering
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6.5 Beyond 5G Networking
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6.6.1 Smart Surfaces
6.6.2 Smart Environments
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6.7 Beyond 5G Impacts
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6.7.2 Societal Impacts
6.8 Beyond 5G Solutions
6.8.1 6G Communications
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6.8.3 6G Imaging
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7 BEYOND 5G COMPANY AND ORGANIZATION ANALYSIS

7.1 University of Oulu

7.2 Samsung Group

7.3 LG Electronics

7.4 Huawei Technologies
7.5 SK Telecom

7.6 NTT DoCoMo

8 BEYOND 5G REGIONAL AND COUNTRY ANALYSIS

8.1 Americas
8.1.1 Canada
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5G BUSINESS SERVICES MARKET BY ENTERPRISE, INDUSTRIAL, AND
GOVERNMENT SEGMENT APPLICATIONS, SERVICES, AND SOLUTIONS 2021 —
2026

1 EXECUTIVE SUMMARY
2 INTRODUCTION

2.1 5G Impact on Broadband Economics

2.2 5G as an Access Alternative to Non-wireless Network Access
2.3 5G Service Categorization

2.4 Edge Computing support of 5G Applications

3 5G TECHNOLOGY AND CAPABILITIES OVERVIEW

3.1 5G New Radio and 5G Supporting and Related Technologies
3.1.1 Massive MIMO
3.1.2 Cognitive Radio Capabilities
3.1.3 Self-Organizing Networks
3.1.4 Visible Light Communications: Alternative to Radio Frequency
3.1.5 Millimeter Wave Radio Frequency
3.1.6 M2M Communications in loT and the Role of 5G
3.1.7 C-RAN Architecture
3.1.8 Role and Importance of Heterogeneous Networks in LTE and 5G
3.1.9 H-CRAN Solution
3.1.10 Large-Scale Cooperative Spatial Signal Processing
3.1.11 SDN and NFV Technology for 4G LTE and 5G Ecosystem
3.1.12 Software Defined Radio Considerations
3.1.13 Other Considerations: Spectrum Issues and Satellite Solutions
3.2 5G Any-Haul/X-Haul Backhaul: Front Haul and Backhaul
3.3 5G Fixed Wireless Access Market Dynamics
3.4 5G Application and Service Landscape
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3.4.1 5G Capabilities in Support of Applications, Services, and Solutions

3.4.2 The Core 5G Service Feature/Functionality: Voice over 5G (Vo5G)
3.5 5G Commercial Service Trials
3.6 Market Drivers for 5G Based Applications and Services

3.6.1 Ultra-low Latency Connectivity

3.6.2 Massive Growth of Connected lIoT Devices and Data Traffic

3.6.3 Critical Communications and Public Safety Applications

3.6.4 LTE and 5G in Smart City Initiatives

3.6.5 5G in Private Wireless Networks

3.6.6 Transition to Cloud, Virtualized Platforms, and Edge Computing
3.7 5G Market Constraints

3.7.1 Costly Network Service Deployment

3.7.2 Vertical Focused Business Models

3.7.3 Global Spectrum Challenges

3.7.4 Technical Ambiguity in Air Interface Waveform Technologies

4 5G TECHNOLOGY AND BUSINESS DYNAMICS

4.1 5G Devices
4.1.1 Smartphones
4.1.2 Wearables
4.1.3 Modems
4.1.4 10T/M2M Modules
4.1.5 LTE and 5G User Equipment
4.2 5G Service Value Chain
4.2.1 UE and Hardware Manufacturers
4.2.2 Connectivity Solution Providers
4.2.3 10T Application and OTT Solution Provider
4.2.4 Mobility and Analytics Solution Providers
4.2.5 Enterprise, Government, and Industrial Plant
4.3 Mobile Network Operators vs. OTT Application Providers
4.3.1 MNO Strategies
4.3.2 OTT Based Apps in 5G
4.4 Data Revenue vs. Other Services Revenue
4.5 Average Data Consumption: Video vs. Apps
4.6 Network Slicing and MEC role to Quality of Service Experience
4.7 Private Wireless Network: Licensed Spectrum vs. Unlicensed Spectrum
4.7.1 LTE-U: CBRS and MulteFire
4.7.2 Private 5G NR Access Networks
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4.8 5G vs. WiFi In-Building Coverage
4.9 Machine Learning to Improve Analytics and Decision Making
4.10 Al-Based Data Analytics to Facilitate Data as a Service
4.11 Network Security and Data Protection
4.12 5G and Edge Computing
4.12.1 Mobile Edge Computing to Support 5G
4.12.2 Carrier Owned/Controlled MEC: The Mobile Network Operator Role
4.12.3 Carrier Mobile Edge Computing Strategies
4.12.3.1 Computing as a Service (CaaS)
4.12.3.2 Carrier CaaS enabled Data as a Service
4.12.3.3 Carrier MEC Deployment Strategies
4.13 5G Techniques for URLLC and Reliability Sensitive Apps
4.14 Mission Critical Communication, Analytics, and Smart City Initiatives
4.14.1 Mission Critical Application Challenges
4.14.2 Private 10T Network and Mission Critical Applications
4.15 5G loT Application Verticals
4.15.1 Retail and Consumer Electronics Applications
4.15.2 Healthcare Applications
4.15.3 Industrial Automation Applications
4.15.4 Intelligent Building Automation Applications
4.15.5 Automotive and Transportation Applications
4.15.6 Home Automation Applications
4.15.7 Financial Institution Applications
4.15.8 Energy and Utility Applications
4.15.9 Public Safety Applications
4.15.10 Military Applications
4.15.11 Oil and Gas Applications
4.15.12 Mining Applications
4.15.13 Agriculture Applications
4.16 5G loT Trials and Demonstrations

5 COMPANY ANALYSIS

51AT&T

5.2 Airtel

5.3 BT Group

5.4 China Mobile

5.5 China Telecom

5.6 Deutsche Telekom AG
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5.7 DU (Emirates Integrated Telecommunications Company)
5.8 KT Corporation

5.9 NTT DoCoMo

5.10 STC - Saudi Telecom Company
5.11 SK Telecom

5.12 Sprint Corporation
5.13 Telstra

5.14 Verizon

5.15 Vodafone Group

5.16 Telenor

5.17 T-Mobile USA

5.18 Rogers Communications
5.19 America Movil

5.20 Entel

5.21 Movistar

5.22 China Unicom

5.23 Ooredoo

5.24 Zain

5.25 Swisscom

5.26 Spark NZ

5.27 Telecom ltalia

5.28 Orange SA

5.29 KDDI Corporation
5.30 LG Uplus

5.31 Softbank Group

5.32 SingTel

5.33 Telefonica

5.34 Apple

5.35 Facebook (Whatsapp)
5.36 Google

5.37 Microsoft

5.38 Rakuten (Viber)

5.39 Snap Inc.

5.40 Spotify AB

5.41 Tencent

5.42 Amazon Prime Video
5.43 WeChat

5.44 Skype

5.45 Telegram
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5.46 Ribbon Communications
5.47 REVE Systems

5.48 Hulu

5.49 Netflix

5.50 Dish (Sling TV)

5.51 Sky Go

5.52 Roku

5.53 Sony (PlayStation Vue)
5.54 Fubo TV

5.55 Philo TV

5.56 ClipBucket

5.57 Muvi

5.58 Contus Vplay

5.59 Quickplay

5.60 Vplayed

5.61 Ooyala

5.62 Vidmind

5.63 Mobiotics

5.64 Nokia Network (Alcatel lucent)

5.65 Samsung Electronics
5.66 Cisco Systems

5.67 LG Electronics

5.68 Huawei Technologies
5.69 Ericsson

5.70 Qualcomm

5.71 Intel Corporation
5.72 NEC Corporation
5.73 ZTE Corporation
5.74 Ciena Corporation
5.75 Cavium Inc.

5.76 Qorvo Inc.

5.77 Fujitsu Ltd.

5.78 Broadcom Corporation
5.79 HPE

5.80 VMware Inc.

5.81 MediaTek Inc.

5.82 Juniper Network Inc.
5.83 Analog Devices Inc.
5.84 MACOM Technology
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5.85 Motorola

5.86 Ascom

5.87 Harris

5.88 Hytera

5.89 Cobham Wireless
5.90 Leonardo

5.91 Mentura Group
5.92 Inmarsat

5.93 Zenitel

5.94 HTC

5.95 Airspan

5.96 Alvarion

5.97 Sierra Wireless (Accel Networks)

5.98 Coolpad Dyno
5.99 Mobvoi

5.100 Fitbit

5.101 Misfit

5.102 Asus

5.103 Netgear

5.104 Zyxel

5.105 Alibaba

5.106 D-Link

5.107 UbiFi

5.108 Altair Semiconductor
5.109 SimNet Wireless
5.110 Siretta

5.111 Cradlepoint

5.112 Telit Communications
5.113 Gemalto

5.114 Netcracker

5.115 Texim Europe
5.116 M2M Connectivity
5.117 Eurotech

5.118 RedLinX

5.119 MYCOM OSI
5.120 Colt

6 5G APPLICATION MARKET ANALYSIS AND FORECASTS
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6.1 5G Apps and Service Market 2021 — 2026
6.1.1 5G Applications by Device Type 2021 — 2026
6.1.2 5G Applications by Service Provider Type 2021 — 2026
6.1.2.1 5G Applications by Carrier/MNO 2021 — 2026
6.1.2.1.1 5G Applications in Business Market 2021 — 2026
6.1.2.1.2 5G Applications in Government Market 2021 — 2026
6.1.2.2 5G OTT Provided Applications and Services 2021 — 2026
6.1.3 5G Applications by Service Category 2021 — 2026
6.1.3.1 5G Applications by Enhanced Mobile Broadband 2021 — 2026
6.1.3.1.1 Mobile Office/Productivity (Smart Workplace) 2021 — 2026
6.1.3.1.2 Connected Vehicles 2021 — 2026
6.1.3.1.3 Multimedia Communication Market in eMBB 2021 — 2026
6.1.3.1.3.1 Enhanced Mobile Broadband Applications 2021 — 2026
6.1.3.2 Massive Machine-type Communications Applications 2021 — 2026
6.1.3.3 Ultra-Reliable Low-Latency Communication Applications 2021 — 2026
6.1.3.3.1 Telepresence 2021 — 2026
6.1.3.3.2 Autonomous Vehicles 2021 — 2026
6.1.3.3.3 Teleoperation/Tele-robotics 2021 — 2026
6.1.3.3.4 Multimedia Communication Market 2021 — 2026
6.1.3.3.4.1 Multimedia Communication Market in URLLC Overall 2021 — 2026
6.1.3.3.4.2 Multimedia Communication Market in URLLC Applications 2021 — 2026
6.1.3.3.5 Video Viewing Market 2021 — 2026
6.1.3.3.5.1 Video Viewing Market Overall 2021 — 2026
6.1.3.3.5.2 Video Viewing by Application Type 2021 — 2026
6.1.3.3.6 Immersive Applications Market in URLLC 2021 — 2026
6.1.3.3.6.1 Immersive URLLC Market Overall 2021 — 2026
6.1.3.3.6.2 Immersive URLLC Market by Application 2021 — 2026
6.1.3.4 Fixed Wireless Access Market 2021 — 2026
6.1.4 Network Slicing Dependent Apps and Service Market in 5G
6.2 5G New Radio Market 2021 — 2026
6.2.1 5GNR Applications 2021 — 2026
6.2.2 5GNR Applications in Industrial Automation 2021 — 2026
6.2.3 5GNR Applications by Deployment Type 2021 — 2026
6.2.4 Industrial Automation Market in Private 5GNR 2021 — 2026
6.2.5 Private 5GNR in Industrial Automation by Application 2021 — 2026
6.2.6 Regional Markets 2021 — 2026
6.2.6.1 North America Market 2021 — 2026
6.2.6.2 Europe Market 2021 — 2026
6.2.6.3 Asia Pacific Market 2021 — 2026
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6.2.6.4 Latin America Market 2021 — 2026
6.2.6.5 Middle East and Africa Market 2021 — 2026
6.3 Global 5G Subscriptions 2021 — 2026
6.3.1 Global 5G Users by Device Type 2021 — 2026
6.3.2 Global 5G Users by Service Provider Type 2021 — 2026
6.3.2.1 Global MNO 5G Subscription by Consumer, Business, and Government 2021
— 2026
6.3.2.1.1 Global MNO 5G Users by Consumer Application Type 2021 — 2026
6.3.2.1.2 Global MNO 5G Users by Business Solution Type 2021 — 2026
6.3.2.1.3 Global MNO Government Users by Solution Type 2021 — 2026
6.3.2.2 Global 5G Users by OTT Application Type 2021 — 2026
6.3.3 Global 5G Users by eMBB, mMTC, URLLC, and FWA 2021 — 2026
6.3.3.1 Global 5G Enhanced Mobile Broadband Users by Application Type 2021 —
2026
6.3.3.1.1 Global 5G Mobile Office/Productivity (Smart Workplace) Users 2021 —
2026
6.3.3.1.2 Global 5G Users by Connected Vehicle Type 2021 — 2026
6.3.3.1.3 Global 5G Multimedia Communication Users 2021 — 2026
6.3.3.1.3.1 Global Users by Multimedia Communication Application Type 2021 —
2026
6.3.3.2 Global 5G Massive Machine-type Communication Connections by Solution
Type 2021 — 2026
6.3.3.3 Global 5G Ultra-Reliable Low-Latency Communication Users by Application
2021 — 2026
6.3.3.3.1 Global 5G Telepresence Users by Solution 2021 — 2026
6.3.3.3.2 Global URLLC Users in Autonomous Vehicles 2021 — 2026
6.3.3.3.3 Global URLLC Users in Teleoperation/Tele-robotics 2021 — 2026
6.3.3.3.4 Global Multimedia Communication Users in 5G URLLC 2021 — 2026
6.3.3.3.4.1 Global Multimedia Communication Users by URLLC Application 2021 —
2026
6.3.3.3.5 Video User by 5G URLLC Solution 2021 — 2026
6.3.3.3.5.1 Global Video Users via URLLC Solution 2021 — 2026
6.3.3.3.6 Global Immersive Applications Users in 5G URLLC 2021 — 2026
6.3.3.3.6.1 Global Immersive Users by Application Type 2021 — 2026
6.3.3.4 Global 5G Fixed Wireless Access Users by Segment 2021 — 2026
6.3.4 Global 5G Network Slicing Dependent Apps and Service Usage 2021 — 2026
6.4 Global 5G New Radio Users 2021 — 2026
6.4.1 Global 5GNR Usage by Application 2021 — 2026
6.4.1.1 Global 5GNR Industrial Automation Users 2021 — 2026
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6.4.2 Global 5GNR Users by Private and Public Deployment 2021 — 2026
6.4.2.1 Global 5GNR Industrial Automation Users 2021 — 2026
6.4.2.1.1 Global 5GNR Users by Industrial Automation Application 2021 — 2026

7 CONCLUSIONS AND RECOMMENDATIONS

7.1 Advertisers and Media Companies

7.2 Artificial Intelligence Providers

7.3 Automotive Companies
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Autonomous Vehicle Market by Autonomy Level, Powertrain Type, Components, and
Supporting Technologies including 5G, Al, and Edge Computing 2021 — 2026

1. EXECUTIVE SUMMARY
2. INTRODUCTION

2.1 Autonomous Vehicles
2.1.1 Self-Driving Cars, Vans, and Trucks
2.1.2 Long Haul and Short Haul Trucking
2.2 Semi-Autonomous vs. Fully Autonomous Vehicles
2.2.1 Vehicle Automation Enablement
2.2.2 Automation Levels One to Five
2.3 Conventional Vehicles vs. Hybrid Vehicles
2.4 Electric Vehicles
2.5 Consumer Automobile Market
2.6 Commercial Automotive: Industrial, Military, and Fleet Vehicles
2.6.1 Fleet Vehicles
2.6.2 Commercial Service Vehicles
2.6.3 Military Vehicles
2.7 Autonomous Vehicle Market Drivers
2.8 Autonomous Vehicle Market Challenges

3. AUTONOMOUS SYSTEMS TECHNOLOGY AND MARKET ANALYSIS

3.1 Autonomous Vehicle Technology
3.1.1 Navigation and Mapping
3.1.2 Machine Vision and Motion Planning
3.1.3 Trajectory Control
3.1.4 Video Camera and GPS System
3.1.5 Traffic Detection and Assistance
3.1.6 Sensing System: Ultrasonic, LIDAR, and Others
3.1.7 V2X Sensors and Communications
3.1.8 Automotive System on Chip
3.1.9 Autonomous Driving Systems

3.2 Smart Transportation and ADAS Systems
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3.3 Artificial Intelligence Software
3.4 Vehicle Security Systems
3.5 Vehicle Infotainment Systems
3.6 Vehicle as a Service and Ride Sharing Services
3.6.1 Robo Taxi Services
3.7 Big Data Analytics and Simulation in Support of Autonomous Ecosystem
3.8 Usage Based Automobile Insurance
3.9 Opportunities and Deployments in Smart Cities
3.10 Role of Blockchain and Cloud Computing
3.11 Electric Vehicle Charging and Smart Building Integration
3.12 Autonomous Vehicle Value Chain
3.13 Human Interactions with Autonomous Vehicles
3.14 Government Regulations
3.15 Autonomous Vehicle Impact Analysis
3.16 Automobile Industry Strategic Partnerships

4. AUTONOMOUS VEHICLE ECOSYSTEM ANALYSIS

4.1 Huawei Technology
4.2 Beijing TrunkTech Co. Ltd.
4.3 Amazon

4.4 Cruise LLC

4.5 WeRide

4.6 NVidia Corporation
4.7 NXP Semiconductors
4.8 Apple

4.9 Microsoft Corporation
4.10 Blackberry QNX
4.11 Didi Chuxing Technology
4.12 Velodyne Lidar, Inc.
4.13 Lyft

4.14 Uber Technologies
4.15 GrabTaxi Holdings
4.16 Voyage

4.17 Almotive

4.18 Idriverplus

4.19 Aurora

4.20 Nuro

4.21 Zoox Inc.
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4.22 Tencent

4.23 Deepmap

4.24 LeddarTech

4.25 Innoviz Technologies

4.26 Innovusion

4.27 Robosense

4.28 Deep Vision

4.29 Prophesee

4.30 Deepscale

4.31 Arbe Robotics

4.32 Metawave

4.33 Commsignia

4.34 Cohda Wireless

4.35 Autotalks Ltd.

4.36 Cognata

4.37 Mighty Al

4.38 Volkswagen AG

4.39 Scania AB

4.40 Audi AG

4.41 BMW AG

4.42 Daimler AG (Mercedes Benz)
4.43 Ford Motor Company

4.44 Zhejiang Geely Holding Group
4.45 General Motors

4.46 Honda Motor Company
4.47 Nissan Motor Corporation
4.48 Tesla Inc.

4.49 Toyota Motor Corporation
4.50 Volvo Car Corporation

4.51 Zenuity

4.52 Mitsubishi Motors Corporation
4.53 Fiat Chrysler Automobiles
4.54 Porsche AG

4.55 Groupe Renault

4.56 Groupe PSA

4.57 Alibaba (SAIC Motors)

4.58 Autoliv Inc.

4.59 Ericsson

4.60 Intel Corporation (Mobileye)
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4.61 Continental AG

4.62 DENSO Corporation
4.63 Robert Bosch GmbH
4.64 Alphabet Inc. (Waymo)
4.65 Baidu Inc. (NIO)

4.66 APTIV

4.67 Cisco System

4.68 DAF Trucks

4.69 IVECO

4.70 Hyundai

4.71 Jaguar Land Rover
4.72 Samsung Electronic
4.73 Hitachi

4.74 Magna International
4.75 Panasonic Corporation
4.76 Toshiba

4.77 Valeo

4.78 Visteon

4.79 ZF Friedrichshafen
4.80 Nikola Corporation

5. MARKET ANALYSIS AND FORECASTS 2021 — 2026

5.1 Autonomous Vehicle Market 2021 — 2026
5.2 Autonomous Vehicle Market by Segment 2021 — 2026
5.2.1 Autonomous Vehicle Market by Hardware 2021 — 2026
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5.2.1.1 Autonomous Vehicle Market by Vehicle Unit Sales 2021 — 2026
5.2.1.1.1 Autonomous Vehicle Market by Armored Vehicle 2021 — 2026

5.2.1.2 Autonomous Vehicle Market by Component 2021 — 2026

5.2.1.3 Autonomous Vehicle Market by Vehicle Charger 2021 — 2026

5.2.2 Autonomous Vehicle Market by Software 2021 — 2026
5.2.2.1 Autonomous Vehicle Market by ADAS System 2021 — 2026
5.2.2.2 Autonomous Vehicle Market by Al Software 2021 — 2026

5.2.2.3 Autonomous Vehicle Market by Security System 2021 — 2026
5.2.2.4 Autonomous Vehicle Market by Vehicle Infotainment System 2021 — 2026
5.2.2.5 Autonomous Vehicle Market by Data Storage and Analytics 2021 — 2026

5.2.3 Autonomous Vehicle Market by Service 2021 — 2026

5.2.3.1 Autonomous Vehicle Market by Business Service 2021 — 2026
5.2.3.1.1 Autonomous Vehicle Connectivity Market by V2X Communication 2021 —
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2026
5.2.3.1.2 Autonomous Vehicle Connectivity Market by Connectivity Type 2021 —
2026
5.2.3.1.2.1 Autonomous Vehicle Connectivity Market by Type of Cellular
Connectivity 2021 — 2026
5.2.3.2 Autonomous Vehicle Market by Professional Service 2021 — 2026
5.3 Autonomous Vehicle Market by Vehicle Type 2021 — 2026
5.3.1 Autonomous Vehicles in Trucking Market by Type 2021 — 2026
5.3.2 Autonomous Vehicle in Commercial vs. Military Markets 2021 — 2026
5.3.3 Autonomous Vehicle Transportation in Consumer vs. Business Markets 2021 —
2026
5.4 Autonomous Vehicle Market by Automation Level 2021 — 2026
5.4.1 Semi-Autonomous Vehicle Market by Powertrain 2021 — 2026
5.4.2 Fully Autonomous Vehicle Market by Powertrain 2021 — 2026
5.5 Autonomous Vehicle Market by Business Model 2021 — 2026
5.6 Embedded Al in Autonomous Vehicle Market 2021 — 2026
5.6.1 Overall Embedded Al in Autonomous Vehicle Market 2021 — 2026
5.6.2 Embedded Al Market in Autonomous Vehicle Segmentation 2021 — 2026
5.7 Big Data Analytics in Autonomous Vehicles Market 2021 — 2026
5.7.1 Big Data Analytics Services in Autonomous Vehicle Market 2021 — 2026
5.7.2 Big Data Analytics Market in Autonomous Vehicle by Solution Type 2021 — 2026
5.8 Sensor Systems in Autonomous Vehicles Market 2021 — 2026
5.8.1 Sensor Systems in Autonomous Vehicle Market 2021 — 2026
5.8.2 Sensor System Market in Autonomous Vehicle by Type 2021 — 2026
5.9 Machine Vision Systems in Autonomous Vehicles Market 2021 — 2026
5.10 Smart Building Integration in Autonomous Vehicles Market 2021 — 2026
5.10.1 Overall Smart Building and Autonomous Vehicle Integration 2021 — 2026
5.10.2 Smart Building Integration Market in Autonomous Vehicles by Type 2021 —
2026
5.11 Autonomous Vehicles and Smart Transportation Systems 2021 — 2026
5.11.1 Overall Autonomous Vehicles in Smart Transportation Market 2021 — 2026
5.11.2 Autonomous Vehicles in Smart Transportation Systems by Component 2021 —
2026
5.11.2.1 Smart Transportation System Market in Autonomous Vehicles by ADAS
System
5.11.2.2 Smart Transportation System Market in Autonomous Vehicles by Embedded
Al Software
5.11.2.3 Smart Transportation System Market in Autonomous Vehicles by Security
Solution
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5.11.2.4 Smart Transportation System Market in Autonomous Vehicles by Vehicle
Connectivity Service
5.12 Blockchain in Autonomous Vehicles Market 2021 — 2026
5.12.1 Overall Blockchain in Autonomous Vehicle Market 2021 — 2026
5.12.2 Blockchain Supported Autonomous Vehicle Market by Software and Services
2021 — 2026
5.13 Cloud Computing in Autonomous Vehicle Market 2021 — 2026
5.13.1 Overall Cloud Computing in Autonomous Vehicles Market 2021 — 2026
5.13.2 Cloud Computing in Autonomous Vehicles by Software and Services 2021 —
2026
5.14 Internet of Things and Autonomous Vehicle Market 2021 — 2026
5.14.1 Overall 10T in Autonomous Vehicles Market 2021 — 2026
5.14.2 IoT in Autonomous Vehicles Market by Hardware, Software, and Services 2021
— 2026
5.14.2.1 IoT in Autonomous Vehicle Market by Hardware Type 2021 — 2026
5.14.2.2 10T in Autonomous Vehicle Market by Software Type 2021 — 2026
5.14.2.3 IoT in Autonomous Vehicles Market by Service Type 2021 — 2026
5.15 Autonomous Vehicles in Smart Cities Market 2021 — 2026
5.15.1 Autonomous Vehicles (Business and Personal) in Smart Cities 2021 — 2026
5.15.2 Autonomous Vehicles in Smart Cities by Vehicle Type 2021 — 2026
5.16 Autonomous Vehicles and Edge Computing 2021 — 2026
5.17 5G Enabled Autonomous Vehicle Market 2021 — 2026
5.17.1 Overall 5G Supported Autonomous Vehicles Market 2021 — 2026
5.17.2 Autonomous Vehicles Market in 5G by Segment 2021 — 2026
5.18 Autonomous Vehicles Market by Region 2021 — 2026
5.18.1 North America Autonomous Vehicle Market by Leading Country 2021 — 2026
5.18.2 Europe Autonomous Vehicles Market by Leading Country 2021 — 2026
5.18.3 APAC Autonomous Vehicles Market by Leading Country 2021 — 2026
5.18.4 MEA Autonomous Vehicles Market by Leading Country 2021 — 2026
5.18.5 Latin America Autonomous Vehicles Market by Leading Country 2021 — 2026
5.19 Autonomous Vehicle Shipments 2021 — 2026
5.19.1 Total Autonomous Vehicle Shipments 2021 — 2026
5.19.2 Autonomous Vehicle Shipments by Vehicle Type 2021 — 2026
5.19.3 Autonomous Vehicle Shipment Unit by Business vs. Government 2021 — 2026
5.19.3.1 Autonomous Vehicle Shipment Unit by Consumer vs. Business 2021 — 2026
5.19.3.1.1 Autonomous Fleet/Industrial Vehicle Shipment by Vehicle Type 2021 —
2026
5.19.3.1.1.1 Autonomous Vehicles in Trucking Shipment Type 2021 — 2026
5.19.3.1.1.2 Autonomous Vehicles in Long Haul Trucking Shipments by Truck
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Type 2021 — 2026
5.19.3.1.1.3 Autonomous Long Haul Trucking Shipments by Wheeled Vehicle Type
2021 — 2026
5.19.3.1.1.4 Autonomous Long Haul Trucking Shipments by Truck Length 2021 —
2026
5.19.3.1.1.5 Autonomous Heavy Haul Trucking Shipments by Trailer Equipment
2021 — 2026
5.19.3.1.1.6 Autonomous Service Vehicles Shipments by Service Type 2021 —
2026
5.19.3.1.2 Autonomous Commercial Vehicle Shipments by Usage Type 2021 — 2026
5.19.3.1.2.1 Autonomous Commercial Vehicle Shipments by Ownership Type 2021
— 2026
5.19.3.1.3 Autonomous Consumer Automobile Shipments Ownership vs Fractional
Usage 2021 — 2026
5.19.4 Autonomous Vehicle Shipments by Region 2021 — 2026
5.19.4.1 North America Autonomous Vehicle Shipments by Leading Country 2021 —
2026
5.19.4.2 Europe Autonomous Vehicle Shipments by Leading Country 2021 — 2026
5.19.4.3 APAC Autonomous Vehicle Shipments by Leading Country 2021 — 2026
5.19.4.4 MEA Autonomous Vehicle Shipment Unit by Leading Country 2021 — 2026
5.19.4.5 Latin America Autonomous Vehicle Shipment Unit by Leading Country 2021
— 2026

6. CONCLUSIONS AND RECOMMENDATIONS
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Figure 14: Global Smart Building Integration Market in Autonomous Vehicles 2021 —
2026

Figure 15: Global Smart Transportation System Market in Autonomous Vehicles 2021 —
2026

Figure 16: Global Blockchain Deployed Autonomous Vehicle Markets 2021 — 2026
Figure 17: Global Cloud Deployed Autonomous Vehicles Market 2021 — 2026

Figure 18: Global IoT Opportunity in Autonomous Vehicles Market 2021 — 2026

Figure 19: Global Autonomous Vehicles Deployment Market in Smart City 2021 — 2026
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Infrastructure and Cloud Deployment Types, and Industry Verticals 2021 — 2026
1 EXECUTIVE SUMMARY
2 INTRODUCTION

2.1 Cloud Robotics Overview
2.2 Traditional vs. Cloud Robotics
2.3 Cloud Robotics Architecture
2.3.1 System Architecture
2.3.2 Functional Architecture
2.3.3 Elastic Computing Architecture
2.3.4 Cloud Robotics as a System
2.3.5 Cloud Robotics Prototyping
2.4 Robot Types
2.5 Cloud Technology in Robotics
2.6 Atrtificial Intelligence Solutions
2.7 Cloud Robotics Connectivity: LTE, 5G, and More
2.8 10T, Industrial 10T and Cloud Robotics
2.9 Collaborative Robots
2.10 Market Challenges and Opportunities

3 CLOUD ROBOTICS ENABLING TECHNOLOGIES

3.1 Teleoperation

3.2 Cloud Computing

3.3 Edge Computing

3.4 Fifth Generation (5G) Cellular
3.4.1 5G and Robotics
3.4.2 5G and Network Slicing

4 CLOUD ROBOTICS ECOSYSTEM ANALYSIS

4.1 Market Segmentation

4.2 Ecosystem and Players

4.3 Cloud Robotics Applications

4.4 Anticipated Regional Adoption

4.5 Emerging Cloud Robotics Business Models
4.6 Robotics Production
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4.7 Robotics Cost Structure

4.8 Robotics ROI

4.9 Cloud Robotics Intellectual Property
4.10 Research and Development Activities

5 CLOUD ROBOTICS MARKET DRIVERS AND CHALLENGES

5.1 Cloud Robotics Market Drivers
5.2 Cloud Robotics Challenges

6 COMPANY ANALYSIS

6.1 Rockwell Automation Inc.
6.1.1 Company Profile
6.1.2 Recent Developments

6.2 KUKA AG
6.2.1 Company Profile
6.2.2 Recent Developments

6.3 ABB Group
6.3.1 Company Profile
6.3.2 Recent Developments

6.4 FANUC Corporation
6.4.1 Company Profile
6.4.2 Recent Developments

6.5 Yaskawa Electric Corporation
6.5.1 Company Profile
6.5.2 Recent Developments

6.6 Universal Robots
6.6.1 Company Profile
6.6.2 Recent Developments

6.7 Tend.ai
6.7.1 Company Profile
6.7.2 Recent Developments

6.8 Rapyuta Robotics Co. Ltd.
6.8.1 Company Profile
6.8.2 Recent Developments

6.9 HotBlack Robotics Srl
6.9.1 Company Profile

6.10 Calvary Robotics
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V2X Market for Vehicle to Everything by Connection Type (Cellular and Non-cellular),
Communications Type (V2V, V2I, V2P, etc.), Vehicle Autonomy Level, Safety and
Commercial Applications 2021 — 2026

1 EXECUTIVE SUMMARY

2 INTRODUCTION
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2.1 Overview
2.1.1 Impetus for V2V
2.1.2 V2V Technologies
2.1.3 Vehicle to Everything
2.2 Beyond Personal Motor Vehicles
2.2.1 Rail to Everything
2.2.2 Ship to Everything
2.2.3 Airplane to Everything
2.3 Important Technologies
2.3.1 WiFi
2.3.1.1 WiFi Direct
2.3.1.2 WiFi Based Technologies
2.3.2 Light Detection and Ranging
2.3.3 Dedicated Short Range Communications
2.3.4 LTE Direct
2.3.5 More on Cellular Support of V2X
2.4 Related Technologies and Solutions
2.4.1 Self-Driving and Autonomous Automobiles
2.4.2 Intelligent Transportation Systems

3 V2X MARKET DRIVERS

3.1 Commitments to Improving Transportation Systems
3.1.1 Americas
3.1.2 Asia
3.1.3 Europe
3.2 Applications
3.2.1 Enterprise
3.2.1.1 Fleet Management
3.2.1.2 Connecting Consumers to Retail
3.2.2 Connected Consumers
3.2.2.1 Entertainment
3.2.2.2 Social Networking
3.2.2.3 Safety and Security
3.2.3 Government
3.2.3.1 Intelligent Transportation
3.2.3.2 Smart Cities

4 V2X TECHNOLOGY DRIVERS
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4.1 Technology Availability and Applicability
4.1.1 Broadband
4.1.2 Software
4.1.2.1 Android Auto
4.1.2.2 Windows Embedded Automotive
4.1.2.3 Mirrorlink
4.1.3 D2D Technologies
4.2 Solutions: Health, Safety, and Lifestyle
4.2.1 Incident Alerts
4.2.2 Real-time Traffic Feeds
4.2.3 Entertainment
4.2.4 Social Networking
4.2.5 Advertising
4.2.6 Commerce

5 V2X IMPACT ON INDUSTRY VERTICALS

5.1 Public Safety
5.2 Insurance

5.3 Manufacturing
5.4 Retall

5.5 Transportation
5.6 Healthcare
5.7 Government
5.8 Education

5.9 Banking

6 V2X CONNECTED VEHICLE ECOSYSTEM

6.1 Vehicle Manufacturers
6.1.1 Select Companies and Solutions
6.1.1.1 Audi
6.1.1.2 Daimler
6.1.1.3 BMW
6.1.1.4 Fiat Chrysler
6.1.1.5 Ford Motor Company
6.1.1.6 General Motors
6.1.1.7 Honda
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6.1.1.8 Hyundai
6.1.1.9 Nissan
6.1.1.10 Toyota
6.2 Software Developers
6.3 V2X Platform and Solution Providers
6.3.1 Select Companies and Solutions
6.3.1.1 AT&T
6.3.1.2 Google
6.3.1.3 IBM
6.3.1.4 Intel
6.3.1.5 Verizon
6.3.1.6 Qualcomm
6.3.1.7 Cohda Wireless
6.3.1.8 V2X Network
6.4 Content Providers
6.5 Commerce Companies
6.6 Standardization and Industry Groups
6.6.1 3rd Generation Partnership Project
6.6.2 5G Automotive Association
6.6.3 Automotive Grade Linux
6.6.4 Car Connectivity Consortium
6.6.5 CAR 2 CAR Communication Consortium
6.6.6 Federal Communications Commission
6.6.7 Open Automobile Alliance
6.6.8 SmartDeviceLink Consortium
6.6.9 National Highway Traffic Safety Administration

7 V2X MARKET ANALYSIS AND FORECASTS 2021 — 2026

7.1 Connected Vehicle Public and Personal Safety 2021 — 2026

7.2 Connected Vehicle Public and Personal Safety Solutions by Type 2021 — 2026

7.3 Connected Vehicle Public and Personal Safety by Human-driven and Autonomous
2021 — 2026

7.4 Connected Vehicle Public and Personal Safety by Autonomous Vehicle 2021 — 2026
7.5 Connected Vehicle Public and Personal Safety by Human Driven 2021 — 2026

7.6 Connected Vehicle Public and Personal Safety Applications 2021 — 2026

7.7 Connected Vehicle Public and Personal Safety by Connectivity 2021 — 2026

7.8 Connected Vehicle Public and Personal Safety Cellular Communication Technology
/ Brought in Connectivity 2021 — 2026
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7.9 Connected Vehicle Public and Personal Safety Non-Cellular Communication
Technology / Embedded Connectivity 2021 — 2026
7.10 Connected Vehicle Public and Personal Safety System Segments 2021 — 2026
7.10.1 Connected Vehicle Public and Personal Safety In-Vehicle Device 2021 — 2026
7.10.1.1 Connected Vehicle Public and Personal Safety by ADAS Type 2021 — 2026
7.11 Connected Vehicle Public and Personal Safety In-Car Services 2021 — 2026
7.12 Connected Vehicle Public and Personal Safety by Region 2021 — 2026
7.13 North America Connected Vehicle Public and Personal Safety 2021 — 2026
7.13.1 North America Connected Vehicle Public and Personal Safety by Type 2021 —
2026
7.13.2 North America Connected Vehicle Public and Personal Safety by Human-driven
and Autonomous 2021 — 2026
7.13.2.1 North America Connected Vehicle Public and Personal Safety by
Autonomous Vehicle 2021 — 2026
7.13.2.2 North America Connected Vehicle Public and Personal Safety by Human
Driven 2021 — 2026
7.14 South America Connected Vehicle Public and Personal Safety 2021 — 2026
7.14.1 South America Connected Vehicle Public and Personal Safety by Type 2021 —
2026
7.14.2 South America Connected Vehicle Public and Personal Safety by Human-
driven and Autonomous 2021 — 2026
7.14.2.1 South America Connected Vehicle Public and Personal Safety by
Autonomous Vehicle 2021 — 2026
7.14.2.2 South America Connected Vehicle Public and Personal Safety by Human
Driven 2021 — 2026
7.15 Europe Connected Vehicle Public and Personal Safety 2021 — 2026
7.15.1 Europe Connected Vehicle Public and Personal Safety by Type 2021 — 2026
7.15.2 Europe Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026
7.15.2.1 Europe Connected Vehicle Public and Personal Safety by Autonomous
Vehicle 2021 — 2026
7.15.2.2 Europe Connected Vehicle Public and Personal Safety by Human Driven
2021 — 2026
7.16 APAC Connected Vehicle Public and Personal Safety 2021 — 2026
7.16.1 APAC Connected Vehicle Public and Personal Safety by Type 2021 — 2026
7.16.2 APAC Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026
7.16.2.1 APAC Connected Vehicle Public and Personal Safety by Autonomous
Vehicle 2021 — 2026
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7.16.2.2 APAC Connected Vehicle Public and Personal Safety by Human Driven
2021 — 2026
7.17 MEA Connected Vehicle Public and Personal Safety 2021 — 2026
7.17.1 MEA Connected Vehicle Public and Personal Safety by Type 2021 — 2026
7.17.2 MEA Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026
7.17.2.1 MEA Connected Vehicle Public and Personal Safety by Autonomous Vehicle
2021 — 2026
7.17.2.2 MEA Connected Vehicle Public and Personal Safety by Human Driven 2021
— 2026

8 SUMMARY AND CONCLUSIONS
9 APPENDIX: TECHNOLOGIES SUPPORTING V2X

9.1LTE

9.25G

9.3 Edge Computing

9.4 Connected Vehicle Apps and Content
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Figure 40: North America Connected Vehicle Public and Personal Safety by Human-
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Figure 61: Europe Connected Vehicle Public and Personal Safety by Autonomous
Vehicle 2021 — 2026 Units

Figure 62: Europe Connected Vehicle Public and Personal Safety by Human Driven
2021 — 2026 Market Value

Figure 63: Europe Connected Vehicle Public and Personal Safety by Human Driven
2021 — 2026 Units

Figure 64: APAC Connected Vehicle Public and Personal Safety 2021 — 2026

Figure 65: APAC Connected Vehicle Public and Personal Safety by Type 2021 — 2026
Market Value

Figure 66: APAC Connected Vehicle Public and Personal Safety by Type 2021 — 2026
Units

Figure 67: APAC Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026 Market Value

Figure 68: APAC Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026 Units

Figure 69: APAC Connected Vehicle Public and Personal Safety by Autonomous
Vehicle 2021 — 2026 Market Value

Figure 70: APAC Connected Vehicle Public and Personal Safety by Autonomous
Vehicle 2021 — 2026 Units

Figure 71: APAC Connected Vehicle Public and Personal Safety by Human Driven 2021
— 2026 Market Value

Figure 72: APAC Connected Vehicle Public and Personal Safety by Human Driven 2021
— 2026 Units

Figure 73: MEA Connected Vehicle Public and Personal Safety 2021 — 2026

Figure 74: MEA Connected Vehicle Public and Personal Safety by Type 2021 — 2026
Market Value

Figure 75: MEA Connected Vehicle Public and Personal Safety by Type 2021 — 2026
Units

Figure 76: MEA Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026 Market Value

Figure 77: MEA Connected Vehicle Public and Personal Safety by Human-driven and
Autonomous 2021 — 2026 Units

Figure 78: MEA Connected Vehicle Public and Personal Safety by Autonomous Vehicle
2021 — 2026 Market Value

Figure 79: MEA Connected Vehicle Public and Personal Safety by Autonomous Vehicle
2021 — 2026 Units

Figure 80: MEA Connected Vehicle Public and Personal Safety by Human Driven 2021
— 2026 Market Value

Leading 5G and Beyond Business Solutions Market: Connected and Autonomous Vehicles, Mission Critical Services,...


https://marketpublishers.com/report/technologies_electronics/telecommunications/leading-5g-n-beyond-business-solutions-market-connected-n-autonomous-vehicles-mission-critical-services-private-networks-public-safety-robotics.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

Figure 81: MEA Connected Vehicle Public and Personal Safety by Human Driven 2021
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4.1 Airbus Defense and Space

4.2 Amazon

4.3 Antrix Corporation Limited

4.4 Apstar

4.5 ARA Antenna Research

4.6 Arabsat

4.7 Ariane Group

4.8 AsiaSat

4.9 Ball Aerospace & Technologies Corp
4.10 Blue Origin

4.11 Blue Sky Network

4.12 Boeing Defense; Space and Security
4.13 Campbell Scientific, Inc.

4.14 Casic

4.15 China Satcom

4.16 Cobham plc.

4.17 Commercial Space Technologies Ltd
4.18 Communications & Power Industries LLC
4.19 Comtech PST Corp

4.20 Comtech Telecommunications Corp
4.21 Cosmos International

4.22 Digisat International Inc.

4.23 EchoStar Mobile Limited

4.24 Eric Communications

4.25 Ericsson Inc.

4.26 Eurockot Launch Services

4.27 Eutelsat

4.28 Fleet Space

4.29 General Dynamics Mission Systems
4.30 Gilat Satellite Networks

4.31 GK Launch Services

4.32 Globalstar Inc.

4.33 L3Harris Technologies

4.34 Holkirk Communications Ltd

4.35 Hughes Satellite Systems Corporation
4.36 Inmarsat PLC

4.37 Intelsat General

4.38 Iridium Communications
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4.39 ISRO

4.40 1SS-Reshetnev

4.41 Kepler Communications
4.42 LeoSat Enterprises
4.43 Lockheed Martin

4.44 Mitsubishi Heavy Industries Launch Services

4.45 NASA

4.46 Newtec CY NV
4.47 Northrop Grumman
4.48 OHB SE

4.49 OneWeb Satellites

4.50 ORBCOMM Europe Holding BV

4.51 Orbital Tracking Corp
4.52 Planet Labs

4.53 Qualcomm Inc.,

4.54 SatCom Global Ltd
455 SES

4.56 Singtel

4.57 Sky Perfect

4.58 Space Star Technology
4.59 Space Systems/Loral
4.60 SpaceX

4.61 Synertone

4.62 Telesat

4.63 Telstra

4.64 Thaicom

4.65 Thales Alenia Space
4.66 Thuraya

4.67 United Launch Alliance
4.68 Vector

4.69 ViaSat

4.70 Virgin Galactic

4.71 VT iDirect
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2026

Table 78: Europe Smart Transportation Application Market by Traffic Management
Solution 2021 — 2026

Table 79: Europe Smart Transportation Application Market by Parking Management
Solution 2021 — 2026

Table 80: Europe Smart Transportation Application Market by Passenger Management
Solution 2021 — 2026

Table 81: Europe Smart Transportation Application Market by Sector 2021 — 2026
Table 82: Europe Smart Building and Home Application Market by Solution Type 2021 —
2026

Table 83: Europe Smart Building and Home Application Market by Building Automation
Solution 2021 — 2026

Table 84: Europe Smart Building and Home Application Market by Parking Management
Solution 2021 — 2026

Table 85: Europe Smart Building and Home Application Market by Facility and Energy
Management Solution 2021 — 2026

Table 86: Europe Smart Building and Home Application Market by Building Type 2021 —
2026

Table 87: Europe Smart Citizen Application Market by Solution Type 2021 — 2026
Table 88: Europe Smart Mobility Application Market by Solution Type 2021 — 2026
Table 89: Europe Smart Governance Application Market by Solution Type 2021 — 2026
Table 90: Europe Smart Security Application Market by Solution Type 2021 — 2026
Table 91: Europe Al Market in Smart Cities by Technology 2021 — 2026

Table 92: Europe Smart Cities Market by Leading Country 2021 — 2026

Table 93: MEA Smart Cities Market by Technology 2021 — 2026
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Table 94: MEA Smart Cities Technology Market by Hardware and Infrastructure 2021 —
2026

Table 95: MEA Smart Cities Technology Market by Software and Solution 2021 — 2026
Table 96: MEA Smatrt Cities Technology Market by Service 2021 — 2026

Table 97: MEA Smart Cities Technology Market by Professional Service 2021 — 2026
Table 98: MEA Smatrt Cities Market by Application 2021 — 2026

Table 99: MEA Smart Utilities Application Market by Solution Type 2021 — 2026

Table 100: MEA Smart Transportation Application Market by Solution Type 2021 — 2026
Table 101: MEA Smart Transportation Application Market by Traffic Management
Solution 2021 — 2026

Table 102: MEA Smart Transportation Application Market by Parking Management
Solution 2021 — 2026

Table 103: MEA Smart Transportation Application Market by Passenger Management
Solution 2021 — 2026

Table 104: MEA Smart Transportation Application Market by Sector 2021 — 2026

Table 105: MEA Smart Building and Home Application Market by Solution Type 2021 —
2026

Table 106: MEA Smart Building and Home Application Market by Building Automation
Solution 2021 — 2026

Table 107: MEA Smart Building and Home Application Market by Parking Management
Solution 2021 — 2026

Table 108: MEA Smart Building and Home Application Market by Facility and Energy
Management Solution 2021 — 2026

Table 109: MEA Smart Building and Home Application Market by Building Type 2021 —
2026

Table 110: MEA Smart Citizen Application Market by Solution Type 2021 — 2026

Table 111: MEA Smart Mobility Application Market by Solution Type 2021 — 2026
Table 112: MEA Smart Governance Application Market by Solution Type 2021 — 2026
Table 113: MEA Smart Security Application Market by Solution Type 2021 — 2026
Table 114: MEA Al Market in Smart Cities by Technology 2021 — 2026

Table 115: MEA Smart Cities Market by Leading Country 2021 — 2026

Table 116: Latin America Smart Cities Market by Technology 2021 — 2026

Table 117: Latin America Smart Cities Technology Market by Hardware and
Infrastructure 2021 — 2026

Table 118: Latin America Smart Cities Technology Market by Software and Solution
2021 — 2026

Table 119: Latin America Smart Cities Technology Market by Service 2021 — 2026
Table 120: Latin America Smart Cities Technology Market by Professional Service 2021
— 2026
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Table 121: Latin America Smart Cities Market by Application 2021 — 2026

Table 122: Latin America Smart Utilities Application Market by Solution Type 2021 —
2026

Table 123: Latin America Smart Transportation Application Market by Solution Type
2021 — 2026

Table 124: Latin America Smart Transportation Application Market by Traffic
Management Solution 2021 — 2026

Table 125: Latin America Smart Transportation Application Market by Parking
Management Solution 2021 — 2026

Table 126: Latin America Smart Transportation Application Market by Passenger
Management Solution 2021 — 2026

Table 127: Latin America Smart Transportation Application Market by Sector 2021 —
2026

Table 128: Latin America Smart Building and Home Application Market by Solution
Type 2021 — 2026

Table 129: Latin America Smart Building and Home Application Market by Building
Automation Solution 2021 — 2026

Table 130: Latin America Smart Building and Home Application Market by Parking
Management Solution 2021 — 2026

Table 131: Latin America Smart Building and Home Application Market by Facility and
Energy Management Solution 2021 — 2026

Table 132: Latin America Smart Building and Home Application Market by Building Type
2021 — 2026

Table 133: Latin America Smart Citizen Application Market by Solution Type 2021 —
2026

Table 134: Latin America Smart Mobility Application Market by Solution Type 2021 —
2026

Table 135: Latin America Smart Governance Application Market by Solution Type 2021
— 2026

Table 136: Latin America Smart Security Application Market by Solution Type 2021 —
2026

Table 137: Latin America Al Market in Smart Cities by Technology 2021 — 2026

Table 138: Latin America Smart Cities Market by Leading Country 2021 — 2026
Teleoperation and Telerobotics Market by Technologies, Solutions, and Applications for
Enterprise and Industrial Automation 2021 — 2026

1 EXECUTIVE SUMMARY

2 INTRODUCTION
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2.1 Teleoperation and Telerobotics
2.1.1 Telepresence
2.1.2 Telemanipulator and Collaborative Robots
2.2 Teleoperation Control Scheme
2.3 Virtual Reality and Telepresence
2.4 Remotely Operated Vehicles
2.5 Industrial IoT Adoption, Productivity, and Economic Contribution
2.6 Smart Factories, Industrial Automation and Industry
2.7 Workforce Augmentation
2.8 Hybrid Enterprise
2.9 Drone Logistics
2.10 Coronavirus Impact and Teleoperation Uptake
2.11 Market Drivers and Challenges
2.12 Value Chain Analysis
2.12.1 Hardware Providers
2.12.2 Equipment Providers
2.12.3 Platform Providers
2.12.4 Software and Service Providers

3 TECHNOLOGY AND APPLICATION ANALYSIS

3.1 Infrastructure Technology
3.1.1 Connected/Molding Machine
3.1.2 Telerobot/Telemanipulator
3.1.2.1 Technical Architecture
3.1.2.1.1 Telerobot
3.1.2.1.2 Web Client
3.1.2.1.3 Communications
3.1.2.1.4 Transmission Protocol
3.1.2.2 Real-Time Transport Protocol
3.1.3 HMI Computing/Video Conferencing Device
3.1.4 Servers and Storage
3.1.5 Tele-maintenance Station
3.1.6 Hardware Equipment
3.2 Software Technology
3.2.1 Digital Twinning and Controlling
3.2.1.1 Virtual Objects and Control of Real Assets
3.2.1.2 Digital Twinning as a Service
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3.2.2 Conferencing and Communication
3.2.3 Network Management and Security
3.2.4 Identity and Authentication
3.2.5 Remote Monitoring and Analytics
3.2.6 Real-Time Streaming
3.2.7 Al Software
3.2.7.1 Machine Learning
3.2.7.2 Context-Based Processing
3.2.7.3 Cognitive Computing
3.2.7.4 Swarm Computing
3.3 Potential Application Analysis
3.3.1 Videoconferencing
3.3.2 Telepresence
3.3.3 Live Streaming
3.3.4 Remote Surgery and Operation
3.3.5 Drone Logistics
3.3.6 Pipeline Inspection
3.3.7 Advertising and Sales
3.3.8 Hazardous Environments
3.3.9 Subsea Work
3.3.10 Building Communities
3.3.11 Space Exploration
3.4 Use Case Analysis
3.4.1 Manufacturing
3.4.2 Healthcare and Medical
3.4.3 Automotive
3.4.4 Logistics
3.4.5 Education
3.4.6 Entertainment
3.4.7 Marine
3.4.8 Qil, Gas, and Mining
3.4.9 Advertising
3.4.10 Agriculture
3.4.11 Space Management
3.5 Connectivity and Cloud Deployment
3.6 Bilateral Control and Haptic Feedback

3.6.1 Unilateral vs. Bilateral Model Performance
3.6.2 Tactile Robotics and Human-Like Dexterity

3.6.3 Telerobotic Interface
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3.7 Convergence between IT and OT

3.8 Multi-Access Edge Computing and 5G Network
3.9 Industrial Prosumer

3.10 Connected Service and Teleoperation

4 COMPANY ANALYSIS

4.1 AppFolio

4.2 ABB Group

4.3 AGT Robotics

4.4 ARM Holdings

4.5 Bosch

4.6 Buildium

4.7 Console

4.8 Calvary Robotics
4.9 Cisco

4.10 CloudMinds

4.11 Contiki

4.12 H Robotics

4.13 Digi International
4.14 Entrata

4.15 Ekso Bionics

4.16 General Electric
4.17 Google

4.18 IBM

4.19 iRobot

4.20 Intuitive Surgical
4.21 Kuka AG

4.22 London Computer Systems
4.23 MRI Software

4.24 Nachi Fujikoshi
4.25 Omron Corporation
4.26 Property Boulevard
4.27 RealPage

4.28 Rockend

4.29 TOPS Software
4.30 Yardi Systems
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5 TELEOPERATIONS AND TELEROBOTICS MARKET ANALYSIS AND FORECAST
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2021 - 2026

5.1 Global 1loT Teleoperation and Telerobotics Market 2021 — 2026

5.1.1 Consolidated 10T Teleoperation and Telerobotics Market
5.1.2 lloT Teleoperation and Telerobotics Market by Segment

5.1.2.1 lloT Teleoperation and Telerobotics Market by Hardware

5.1.2.2 lloT Teleoperation and Telerobotics Market by Equipment

5.1.2.3 lloT Teleoperation and Telerobotics Market by Software

5.1.2.3.1 lloT Teleoperation and Telerobotics Market by Al Software Technology
5.1.2.4 1loT Teleoperation and Telerobotics Market by Service
5.1.2.4.1 lloT Teleoperation and Telerobotics Market by Professional Service
5.1.3 lloT Teleoperation and Telerobotics Market by Application
5.1.4 lloT Teleoperation and Telerobotics Market by Industry Vertical
5.1.5 lloT Teleoperation and Telerobotics Market by Deployment
5.1.6 lloT Teleoperation and Telerobotics Market by Connectivity
5.2 Regional lloT Teleoperation and Telerobotics Market 2021 — 2026

5.2.1 lloT Teleoperation and Telerobotics Market by Region
5.2.2 North America lloT Teleoperation and Telerobotics Market 2021 — 2026
5.2.3 Europe lloT Teleoperation and Telerobotics Market 2021 — 2026
5.2.4 Asia Pacific IloT Teleoperation and Telerobotics Market 2021 — 2026
5.2.5 Middle East lloT Teleoperation and Telerobotics Market 2021 — 2026
5.2.6 Latin America lloT Teleoperation and Telerobotics Market 2021 — 2026

6 CONCLUSIONS AND RECOMMENDATIONS

@Figures

Figure 1: Teleoperation System Architecture

Figure 2: Teleoperation Control Scheme

Figure 3: Hydraulic Injection Molding Machines

Figure 4: Telerobotics System Architecture

Figure 5: Surgical Robot Image

Figure 6: Marine Navigation Structure

Figure 7: Autonomous Navigation System Architecture
Figure 8: Agriculture Robotics and Autonomous Systems
Figure 9: Teleoperation Human Machine Haptic Interaction
Figure 10: Tactile Telerobot Architecture

Figure 11: Pelion Device to Data Platform

Figure 12: Bosch IoT Suite Framework

Figure 13: Calvary Extended Services
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Figure 14: Ekso Bionic Exoskeleton

Figure 15: Global lloT Teleoperation and Telerobotics Market 2021 — 2026
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Table 4: Global lloT Teleoperation and Telerobotics Market by Software 2021 — 2026
Table 5: Global lloT Teleoperation and Telerobotics Market by Al Software Technology
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Table 6: Global lloT Teleoperation and Telerobotics Market by Service 2021 — 2026
Table 7: Global lloT Teleoperation and Telerobotics Market by Professional Service
2021 — 2026

Table 8: Global lloT Teleoperation and Telerobotics Market by Application 2021 — 2026
Table 9: Global lloT Teleoperation and Telerobotics Market by Industry Vertical 2021 —
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Table 10: Global lloT Teleoperation and Telerobotics Market by Deployment 2021 —
2026

Table 11: Global lloT Teleoperation and Telerobotics Market by Connectivity 2021 —
2026

Table 12: Global IloT Teleoperation and Telerobotics Market by Region 2021 — 2026
Table 13: North America IloT Teleoperation and Telerobotics Market by Segment 2021
— 2026

Table 14: North America IloT Teleoperation and Telerobotics Market by Hardware 2021
— 2026

Table 15: North America IloT Teleoperation and Telerobotics Market by Equipment
2021 — 2026

Table 16: North America IloT Teleoperation and Telerobotics Market by Software 2021
— 2026

Table 17: North America IloT Teleoperation and Telerobotics Market by Al Software
Technology 2021 — 2026

Table 18: North America IloT Teleoperation and Telerobotics Market by Service 2021 —
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Table 22: North America IloT Teleoperation and Telerobotics Market by Deployment
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2021 — 2026

Table 23: North America IloT Teleoperation and Telerobotics Market by Connectivity
2021 — 2026

Table 24: North America IloT Teleoperation and Telerobotics Market by Country 2021 —
2026

Table 25: Europe lloT Teleoperation and Telerobotics Market by Segment 2021 — 2026
Table 26: Europe lloT Teleoperation and Telerobotics Market by Hardware 2021 — 2026
Table 27: Europe lloT Teleoperation and Telerobotics Market by Equipment 2021 —
2026

Table 28: Europe lloT Teleoperation and Telerobotics Market by Software 2021 — 2026
Table 29: Europe lloT Teleoperation and Telerobotics Market by Al Software
Technology 2021 — 2026

Table 30: Europe lloT Teleoperation and Telerobotics Market by Service 2021 — 2026
Table 31: Europe lloT Teleoperation and Telerobotics Market by Professional Service
2021 — 2026

Table 32: Europe lloT Teleoperation and Telerobotics Market by Application 2021 —
2026

Table 33: Europe lloT Teleoperation and Telerobotics Market by Industry Vertical 2021
— 2026

Table 34: Europe lloT Teleoperation and Telerobotics Market by Deployment 2021 —
2026

Table 35: Europe lloT Teleoperation and Telerobotics Market by Connectivity 2021 —
2026

Table 36: Europe lloT Teleoperation and Telerobotics Market by Country 2021 — 2026
Table 37: APAC IlloT Teleoperation and Telerobotics Market by Segment 2021 — 2026
Table 38: APAC IloT Teleoperation and Telerobotics Market by Hardware 2021 — 2026
Table 39: APAC IlloT Teleoperation and Telerobotics Market by Equipment 2021 — 2026
Table 40: APAC IloT Teleoperation and Telerobotics Market by Software 2021 — 2026
Table 41: APAC lloT Teleoperation and Telerobotics Market by Al Software Technology
2021 — 2026

Table 42: APAC lloT Teleoperation and Telerobotics Market by Service 2021 — 2026
Table 43: APAC IlloT Teleoperation and Telerobotics Market by Professional Service
2021 — 2026

Table 44: APAC lloT Teleoperation and Telerobotics Market by Application 2021 — 2026
Table 45: APAC IlloT Teleoperation and Telerobotics Market by Industry Vertical 2021 —
2026

Table 46: APAC IloT Teleoperation and Telerobotics Market by Deployment 2021 —
2026

Table 47: APAC lloT Teleoperation and Telerobotics Market by Connectivity 2021 —
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Table 48: APAC IloT Teleoperation and Telerobotics Market by Country 2021 — 2026
Table 49: ASEAN lloT Teleoperation and Telerobotics Market by Country 2021 — 2026
Table 50: MEA lloT Teleoperation and Telerobotics Market by Segment 2021 — 2026
Table 51: MEA lloT Teleoperation and Telerobotics Market by Hardware 2021 — 2026
Table 52: MEA lloT Teleoperation and Telerobotics Market by Equipment 2021 — 2026
Table 53: MEA lloT Teleoperation and Telerobotics Market by Software 2021 — 2026
Table 54: MEA lloT Teleoperation and Telerobotics Market by Al Software Technology
2021 — 2026

Table 55: MEA lloT Teleoperation and Telerobotics Market by Service 2021 — 2026
Table 56: MEA lloT Teleoperation and Telerobotics Market by Professional Service
2021 — 2026

Table 57: MEA lloT Teleoperation and Telerobotics Market by Application 2021 — 2026
Table 58: MEA lloT Teleoperation and Telerobotics Market by Industry Vertical 2021 —
2026

Table 59: MEA lloT Teleoperation and Telerobotics Market by Deployment 2021 — 2026
Table 60: MEA IlloT Teleoperation and Telerobotics Market by Connectivity 2021 — 2026
Table 61: MEA lloT Teleoperation and Telerobotics Market by Country 2021 — 2026
Table 62: Latin America IloT Teleoperation and Telerobotics Market by Segment 2021 —
2026

Table 63: Latin America IloT Teleoperation and Telerobotics Market by Hardware 2021
— 2026

Table 64: Latin America IloT Teleoperation and Telerobotics Market by Equipment 2021
— 2026

Table 65: Latin America IloT Teleoperation and Telerobotics Market by Software 2021 —
2026

Table 66: Latin America IloT Teleoperation and Telerobotics Market by Al Software
Technology 2021 — 2026

Table 67: Latin America IloT Teleoperation and Telerobotics Market by Service 2021 —
2026

Table 68: Latin America IloT Teleoperation and Telerobotics Market by Professional
Service 2021 — 2026

Table 69: Latin America IloT Teleoperation and Telerobotics Market by Application 2021
— 2026

Table 70: Latin America IloT Teleoperation and Telerobotics Market by Industry Vertical
2021 — 2026

Table 71: Latin America IloT Teleoperation and Telerobotics Market by Deployment
2021 — 2026

Table 72: Latin America IloT Teleoperation and Telerobotics Market by Connectivity
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2021 — 2026

Table 73: Latin America IloT Teleoperation and Telerobotics Market by Country 2021 —
2026

Private Wireless Networks Market by LTE, 5G, and Edge Computing in Enterprise,
Industrial, and Government Solutions 2021 — 2026

1 EXECUTIVE SUMMARY
2 INTRODUCTION

2.1 Cellular Evolution
2.1.1 First Generation Wireless
2.1.2 Second Generation Wireless
2.1.3 Third Generation Wireless
2.1.4 Fourth Generation Wireless

2.2 Fifth Generation Wireless
2.2.1 Much Greater Data Speed
2.2.2 A Focus on Edge Computing for Latency Reduction
2.2.3 Dealing with Radio Propagation and Mobility Challenges
2.2.4 Providing Massively Scalable Support for Internet of Things
2.2.5 5G Service Categories: eMBB, URLLC, and mMTC

3 PRIVATE NETWORK MARKET BACKGROUND

3.1.1 Private wireless Network: A New Era of Opportunities

3.1.2 Why Needs Private Wireless Network?

3.1.3 Stakeholders and Service Providers for Private Wireless Network
3.1.4 Deployment Preference of Private Wireless Network

3.1.5 Benefits and Drawbacks of Private Wireless Network

4 PRIVATE NETWORK MARKET CASE STUDIES

4.1 Minera Las Bambas, Peru

4.2 Queensland Silver Mine

4.3 Enel Group Case Study

4.4 California School District leverages LTE Network for Online Learning
4.5 Private LTE-based Networks for Terminal Operators

4.6 Private LTE based Smarter Cities
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5 PRIVATE NETWORK MARKET ANALYSIS

5.1 Increased Emphasis on Private Networks for Business
5.2 LTE and Unlicensed Spectrum in Private Wireless
5.3 5G in Private Wireless Networks
5.3.1 Market Drivers for 5G in Private Wireless
5.3.1 5G Needs Edge Computing (Especially) for Private Wireless
5.3.2 5G vs. WiFi for Private Networks
5.3.1 5G New Radio in Private Networks
5.3.1 5G Network Slicing in Private Networks
5.4 Security in Private Wireless Networks
5.5 Over-the-Top Players in Private Wireless Networks

6 PLAYERS IN THE PRIVATE WIRELESS ECOSYSTEM

6.1 Major Development Associated with Private Wireless Networks
6.2 AT&T

6.3 Airtel

6.4 BT Group (EE)

6.5 China Mobile

6.6 China Telecom

6.7 Deutsche Telekom AG

6.8 DU (Emirates Integrated Telecommunications Company)
6.9 KT Corporation

6.10 NTT DoCoMo

6.11 STC - Saudi Telecom Company
6.12 SK Telecom

6.13 Sprint Corporation (T-Mobile)
6.14 Telstra

6.15 Verizon

6.16 Vodafone Group

6.17 Telenor

6.18 T-Mobile USA

6.19 Rogers Communications

6.20 America Movil

6.21 Entel

6.22 Movistar

6.23 China Unicom

6.24 Ooredoo
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6.25 Zain

6.26 Swisscom

6.27 Spark NZ

6.28 Telecom lItalia

6.29 Orange SA

6.30 KDDI Corporation
6.31 LG Uplus

6.32 Softbank Group

6.33 SingTel

6.34 Telefonica

6.35 Apple

6.36 Facebook (Whatsapp)
6.37 Google

6.38 Microsoft

6.39 Rakuten (Viber)

6.40 Tencent

6.41 WeChat

6.42 Skype (Microsoft)
6.43 Telegram

6.44 Ribbon Communications
6.45 REVE Systems

6.46 Hulu

6.47 Netflix

6.48 Dish (Sling TV)

6.49 Sky Go

6.50 Roku

6.51 Sony (PlayStation Vue)
6.52 Fubotv

6.53 Philo TV

6.54 ClipBucket

6.55 Muvi

6.56 Contus Vplay

6.57 Quickplay

6.58 Vplayed

6.59 Ooyala

6.60 Vidmind

6.61 Mobiotics

6.62 Nokia Networks

6.63 Samsung Electronics
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6.64 Cisco Systems

6.65 LG Electronics

6.66 Huawei Technologies
6.67 Ericsson

6.68 FirstNet

6.69 Qualcomm

6.70 Intel Corporation
6.71 NEC Corporation
6.72 ZTE Corporation
6.73 Ciena Corporation
6.74 Cavium Inc.

6.75 Qorvo Inc.

6.76 Fujitsu Ltd.

6.77 Broadcom Corporation
6.78 HPE

6.79 VMware Inc.

6.80 MediaTek Inc.

6.81 Juniper Network Inc.
6.82 Analog Devices Inc.
6.83 MACOM Technology
6.84 Motorola

6.85 Ascom

6.86 Harris

6.87 Hytera

6.88 Cobham Wireless
6.89 Leonardo

6.90 Mentura Group

6.91 Inmarsat

6.92 Zenitel

6.93 HTC

6.94 Airspan

6.95 Alvarion

6.96 Sierra Wireless (Accel Networks)

6.97 Coolpad Dyno
6.98 Mobvoi

6.99 Fitbit (Google)
6.100 Misfit

6.101 Asus

6.102 Netgear
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6.103 Zyxel

6.104 Alibaba

6.105 D-Link

6.106 UniFi

6.107 Altair Semiconductor
6.108 SimNet Wireless
6.109 Siretta

6.110 Cradlepoint

6.111 Telit Communications
6.112 Keysight Technologies
6.113 Rohde # Schwarz
6.114 Gemalto

6.115 Netcracker (NEC)
6.116 Texim Europe

6.117 M2M Connectivity
6.118 Eurotech

6.119 RedLinX

6.120 MYCOM OSI

6.121 Colt

6.122 ADLINK Technology Inc.
6.123 Affirmed Networks
6.124 Cloudify

6.125 EdgeConnex

6.126 Edgeworx

6.127 InterDigital Inc.

6.128 Mimic Technology
6.129 MobiledgeX

6.130 Ori

6.131 Pixeom

6.132 Pluribus Networks
6.133 Quortus

6.134 Saguna Networks
6.135 SpiderCloud Wireless
6.136 Vapor IO

6.137 Vasona Networks (ZephyrTel)
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7 PRIVATE WIRELESS MARKET ANALYSIS AND FORECASTS 2021 — 2026

7.1.1 Mobile Edge Computing/Multi-Access Edge Computing 2021 — 2026
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5.117 Staubli International AG
5.118 Swisslog

5.119 Teun

5.120 Touch Bionics

5.121 Universal Robots A/S
5.122 Visual Components Oy
5.123 ZenRobotics
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Table 34: Europe Smart Machine Market by Segment 2021 — 2026

Table 35: Europe Smart Machine Market by Industrial Vertical 2021 — 2026

Table 36: Europe Smart Machine Market by Country 2018-2023
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Table 47: Latin America Smart Machine Technology Market by Cognitive Technology
Type 2018-2023
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5G VIDEO MARKET BY SERVICE PROVIDER TYPE (CARRIER AND OTT) AND
APPLICATION TYPE IN CONSUMER, ENTERPRISE, AND INDUSTRIAL
VERTICALS 2021 - 2026

1 EXECUTIVE SUMMARY

2 INTRODUCTION

2.1 Target Audience
2.2 Companies in the Report

3 5G TECHNOLOGY AND CAPABILITIES OVERVIEW
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3.1 Evolution of LTE to 5G Networks
3.1.1 LTE Advanced
3.1.2 Peer-to-Peer Communications: LTE Direct
3.1.3 LTE Advanced Pro
3.1.4 Fifth Generation Networks
3.2 5G New Radio and 5G Supporting and Related Technologies
3.2.1 Massive MIMO
3.2.2 Cognitive Radio Capabilities
3.2.3 Millimeter Wave Radio Frequency

4 5G VIDEO MARKET DRIVERS AND OPPORTUNITIES

4.1 High Return on Investment
4.2 Dramatic Video Improvements
4.3 5G in Smart Cities

5 COMPANY ANALYSIS

5.1 AT&T

5.2 Airtel

5.3 BT Group (EE)

5.4 China Mobile

5.5 China Telecom

5.6 Deutsche Telekom AG
5.7 DU

5.8 KT Corporation

5.9 NTT DoCoMo

5.10 STC - Saudi Telecom Company
5.11 SK Telecom

5.12 Sprint Corporation
5.13 Telstra

5.14 Verizon

5.15 Vodafone Group
5.16 Telenor

5.17 T-Mobile USA

5.18 Rogers Communications
5.19 America Movil

5.20 Entel

5.21 Movistar
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5.22 China Unicom

5.23 Ooredoo

5.24 Zain

5.25 Swisscom

5.26 Spark NZ

5.27 Telecom ltalia

5.28 Orange SA

5.29 KDDI Corporation
5.30 LG Uplus

5.31 Softbank Group

5.32 SingTel

5.33 Telefonica

5.34 Apple

5.35 Facebook (Whatsapp)
5.36 Google

5.37 Microsoft

5.38 Rakuten (Viber)

5.39 Snap Inc.

5.40 Spotify AB

5.41 Tencent

5.42 Amazon Prime Video
5.43 WeChat

5.44 Skype

5.45 Telegram

5.46 Ribbon Communications
5.47 REVE Systems

5.48 Hulu

5.49 Netflix

5.50 Dish (Sling TV)

5.51 Sky Go

5.52 Roku

5.53 Sony (PlayStation Vue)
5.54 Fubo TV

5.55 Philo TV

5.56 ClipBucket

5.57 Muvi

5.58 Contus Vplay

5.59 Quickplay

5.60 Vplayed
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5.61 Ooyala

5.62 Vidmind

5.63 Mobiotics

5.64 Nokia Network (Alcatel lucent)
5.65 Samsung Electronics
5.66 Cisco Systems

5.67 LG Electronics

5.68 Huawei Technologies
5.69 Ericsson

5.70 Qualcomm

5.71 Intel Corporation
5.72 NEC Corporation
5.73 ZTE Corporation
5.74 Ciena Corporation
5.75 Cavium Inc.

5.76 Qorvo Inc.

5.77 Fujitsu Ltd.

5.78 Broadcom Corporation
5.79 HPE

5.80 VMware Inc.

5.81 MediaTek Inc.

5.82 Juniper Network Inc.
5.83 Analog Devices Inc.
5.84 MACOM Technology
5.85 Motorola

5.86 Ascom

5.87 Harris

5.88 Hytera

5.89 Cobham Wireless
5.90 Leonardo

5.91 Mentura Group

5.92 Inmarsat

5.93 Zenitel

5.94 HTC

5.95 Airspan

5.96 Alvarion

5.97 Sierra Wireless (Accel Networks)
5.98 Coolpad Dyno

5.99 Mobvoi
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5.100 Fitbit

5.101 Misfit

5.102 Asus

5.103 Netgear

5.104 Zyxel

5.105 Alibaba

5.106 D-Link

5.107 UbiFi

5.108 Altair Semiconductor
5.109 SimNet Wireless
5.110 Siretta

5.111 Cradlepoint

5.112 Telit Communications
5.113 Gemalto

5.114 Netcracker

5.115 Texim Europe
5.116 M2M Connectivity
5.117 Eurotech

5.118 RedLinX

5.119 MYCOM OSI
5.120 Colt

6 5G VIDEO MARKET 2021 — 2026

6.1 Global 5G Video Surveillance 2021 — 2026
6.1.1 Global 5G Consumer MNO Provided Video 2021 — 2026
6.1.2 Global 5G OTT Video 2021 — 2026
6.1.3 Global Video Viewing by Application Type 2021 — 2026
6.2 North America 5G Video 2021 — 2026
6.3 Europe 5G Video 2021 — 2026
6.4 Asia Pac 5G Video 2021 — 2026
6.5 Latin America 5G Video 2021 — 2026
6.6 Middle East and Africa 5G Video 2021 — 2026
@Figures
Figure 1: 4G LTE D2D Architecture
Figure 2: 4G LTE to 5G Spectrum Evolution
Figure 3: 5G NR Requirements
Figure 4: Massive MIMO Architecture
@Tables
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Table 1: Global 5G Video Surveillance 2021 — 2026

Table 2: Global Consumer Video 2021 — 2026

Table 3: Global 5G OTT Video 2021 — 2026

Table 4: Global Video 5G Viewing Market by Application 2021 — 2026
Table 5: North America 5G Video 2021 — 2026

Table 6: North America Carrier/MNO Provided 5G Video 2021 — 2026
Table 7: North America OTT 5G Video 2021 — 2026

Table 8: North America 5G Video Viewing Market by Application 2021 — 2026
Table 9: North America 5G Video by Enterprise and Industrial 2021 — 2026
Table 10: Europe 5G Video 2021 — 2026

Table 11: Europe Carrier/MNO 5G Video 2021 — 2026

Table 12: Europe OTT 5G Video 2021 — 2026

Table 13: Europe 5G Video Market by Application 2021 — 2026

Table 14: Europe 5G Video by Enterprise and Industrial 2021 — 2026
Table 15: APAC 5G Video 2021 — 2026

Table 16: APAC Carrier/MNO Provided 5G Video 2021 — 2026

Table 17: APAC OTT Provided 5G Video 2021 — 2026

Table 18: APAC 5G Video Viewing Market by Application 2021 — 2026
Table 19: APAC 5G Video by Enterprise and Industrial 2021 — 2026

Table 20: Latin America 5G Video 2021 — 2026

Table 21: Latin America Carrier/MNO Provided 5G Video 2021 — 2026
Table 22: Latin America OTT Provided 5G Video 2021 — 2026

Table 23: Latin America 5G Video by Application 2021 — 2026

Table 24: Latin America 5G Video by Enterprise and Industrial 2021 — 2026
Table 25: MEA 5G Video 2021 — 2026

Table 26: MEA Carrier/MNO Provided 5G Video 2021 — 2026

Table 27: MEA OTT Provided 5G Video 2021 — 2026

Table 28: MEA Video 5G Viewing Market by Application 2021 — 2026
Table 29: MEA 5G Video by Enterprise and Industrial 2021 — 2026

Voice Over 5G Market by Vo5G in Smartphones, Wearable Tech, 10T, Virtual Reality,
Telepresence, Robotics and Teleoperation 2021 — 2026

1 EXECUTIVE SUMMARY
2 INTRODUCTION
2.1 Voice over IP in Cellular

2.1.1 VoIP in Wireless Networks
2.1.2 Voice over LTE
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2.1.3 Voice over 5G
3 VO5G DEPLOYMENT CHALLENGES

3.1 Vo5G Standardization
3.2 5G Service Optimization

4 VO5G MARKET DYNAMICS

4.1 Vo5G to accelerate 5G Development

4.2 Voice Solution to Drive 5G Commercialization
4.3 5G Enabled Applications to Accelerate Vo5G
4.4 Service Assurance will be a Key Challenge

5 VO5G TECHNOLOGY AND MARKET ANALYSIS

5.1 5G New Radio Infrastructure

5.1.1 5G Base Station

5.1.2 Small Cell

5.1.3 Macro Cell

5.1.4 Baseband Units and RF Units

5.1.5 Remote Radio Heads

5.1.6 Distributed Antenna System
5.2 IP Multimedia Subsystem
5.3 Voice over LTE (VoLTE) and IMS Functions Network for Vo5G
5.4 EPS and RAT Fall Back Multi-Carrier Network Solution
5.5 Artificial Intelligence to Enhance Functional Intelligence
5.6 HPC to Enhance Computing Performance
5.7 5G Security to Protect Data, Communication, and Network

6 VO5G ECOSYSTEM AND VALUE CHAIN ANALYSIS

6.1 Real-Time Voice and Video Communication

6.2 Mobile VolP

6.3 SMS and USSD Solution

6.4 10T Modular Solution

6.5 Mobile AR and VR
6.5.1 360 Video VR Experience will Play Pivotal Role
6.5.2 Real-Time VR will Kick-off the Market
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6.5.3 Allowing Full HD Streaming and 4K Video for VR
6.5.4 Vo5G to Take Haptic Experience Mainstream in VR Application
6.5.5 Vo5G to Allow Telecom Operators Playing Pivotal Role into VR Ecosystem
6.5.6 5G to Support Drone and Telerobotic into VR Ecosystem
6.5.7 Chip Manufacturer to Play Important Role
6.6 Automated Assistant Apps and Devices
6.7 Edge Processing for Voice Over WiFi
6.8 Enabling Network Data Analytics
6.9 CPaaS and UCaaS
6.10 Vo5G Trials and Development
6.11 Vo5G Value Chain Analysis
6.11.1 5G NR Infrastructure Providers
6.11.2 VOLTE and IMS Infrastructure Suppliers
6.11.3 Enabling Technology Providers
6.11.4 5G Device OEMs
6.11.5 Deployment and Test, Roaming, and Billing Service Providers
6.11.6 Mobile Operators

7 VO5G VENDOR AND SERVICE PROVIDER ANALYSIS

7.1 CISCO Systems Inc.

7.2 Nokia Networks

7.3 Ericsson AB

7.4 Qualcomm Incorporated

7.5 Huawei Technologies Co. Ltd.
7.6 Intel Corporation

7.7 AT&T Inc.

7.8 SK Telecom Co. Ltd.

7.9 Verizon Communications
7.10 China Mobile

7.11 NTT DoCoMo Inc.

7.12 Vodafone

7.13 Samsung Electronics Co. Ltd.
7.14 LG Electronics Inc.

7.15 T-Mobile US Inc.

7.16 KT Corporation

7.17 NEC Corporation

7.18 Fuijitsu Ltd.

7.19 ZTE Corporation
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7.20 Deutsche Telekom AG
7.21 Broadcom Corporation
7.22 LG Uplus Corp.

7.23 SingTel

7.24 Telefonica

7.25 HPE

7.26 VMware Inc.

7.27 MediaTek Inc.

7.28 Juniper Networks, Inc.
7.29 Analog Devices Inc.
7.30 MACOM Technology
7.31 Orange SA

7.32 Cavium

7.33 Qorvo Inc.

8 VO5G MARKET ANALYSIS AND FORECASTS 2021 — 2026

8.1 Global Vo5G Market 2021 — 2026
8.1.1 Total Vo5G Ecosystem Market
8.1.2 Vo5G Market by Technology
8.1.2.1 Vo5G Market by Infrastructure Type
8.1.2.1.1 Vo5G Market by VoNR Infrastructure Type
8.1.2.1.2 Vo5G Market by IMS Functions Solution Type
8.1.2.2 Vo5G Market by Device Type
8.1.2.2.1 Vo5G Market by Wearable Device Type
8.1.2.3 Vo5G Market by Application Type
8.1.2.3.1 Vo5G Market by IoT Application Type
8.1.2.3.2 Vo5G Application Market by Edge Processing
8.1.3 Vo5G Market by Communication Solution Type
8.1.4 Artificial Intelligence Relative to Vo5G
8.1.5 Data Analytics Relative to Vo5G
8.1.6 Computing Market Relative to Vo5G
8.1.7 Smart Security Market in Vo5G
8.1.7.1 Smart Security Market in Vo5G by Segment
8.1.7.2 Smart Security Market in Vo5G by Solution Type
8.2 Regional Vo5G Market Forecast 2021 — 2026
8.2.1 Vo5G Ecosystem Market by Region 2021 — 2026
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8.2.2 North America Vo5G Ecosystem Market by Technology, Communication,

Emerging Technology, and Leading Country 2021 — 2026
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8.2.3 Europe Vo5GEcosystem Market by Technology, Communication, Emerging
Technology, and Leading Country 2021 — 2026
8.2.4 Asia PacificVo5G Ecosystem Market by Technology, Communication, Emerging
Technology, and Leading Country 2021 — 2026
8.2.5 Middle East and Africa Vo5G Ecosystem Market by Technology, Communication,
Emerging Technology, and Leading Country 2021 — 2026
8.2.6 Latin America Vo5G Ecosystem Market by Technology, Communication,
Emerging Technology, and Leading Country 2021 — 2026
8.3 V0o5G Subscriptions 2021 — 2026
8.3.1 Global Total Subscription 2021 — 2026
8.3.2 Vo5G Subscription by Connection Type
8.3.3 V05G Subscription by loT Connection 2021 — 2026
8.3.4 Vo5G Subscription by Region 2021 — 2026
8.3.4.1 North America Vo5G Subscription by Country 2021 — 2026
8.3.4.2 Europe Vo5G Subscription by Country 2021 — 2026
8.3.4.3 APAC V05G Subscription by Country 2021 — 2026
8.3.4.4 MEA Vo5G Subscription by Country 2021 — 2026
8.3.4.5 Latin America Vo5G Subscription by Country 2021 — 2026

9 CONCLUSIONS AND RECOMMENDATIONS
10 APPENDIX:5G, VO5G, AND VIRTUAL REALITY

10.1 VR Evolution
10.2 5G Promises to VR Application
10.2.1 Wireless Network Requirement Parameters for VR
10.2.2 Capacitive Sensing and Touch Sensor Technology
10.3 Proliferation of Full Feature Device and Mixed Reality
10.4 Emergence of Eyewear VR Devices
10.5 VR to be Immersive Social Communication Platform
10.6 360 video VR experience will Play Pivotal Role
10.7 Real-Time VR will Kick-off the Market
10.8 5G to Allow Full HD Streaming and 4K Video for VR
10.9 5G to Take Haptic Experience Mainstream in VR Application
10.10 5G to allow Network Operators to Play Pivotal Role into VR Ecosystem
10.11 5G to Support Drone and Telerobotic into VR Ecosystem
10.12 Chip Manufacturer to Play Important Role
10.13 Increasing Role of VR Service Players
10.14 Wide Adoption of VR Applications in Diverse Sectors
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10.15 Virtual Privacy and Criminality will be New Battle Ground

10.16 VR

in 5G Ecosystem
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Mission Critical Communications Market for Voice, Data, and M2M in Public Safety,
Enterprise, Industrial and Government Sectors 2021 — 2026

1. EXECUTIVE SUMMARY

2. INTRODUCTION

3. PUBLIC SAFETY TECHNOLOGIES AND SOLUTIONS

3.1 Public Safety in Perspective
3.2 Public Safety Expectations

3.2.1 Real-Time Access to Information
3.2.2 Anytime, Anywhere Connectivity
3.2.3 Increased Situational Awareness
3.3 Public Safety Objectives
3.3.1 Prevention
3.3.2 Detection
3.3.3 Mitigation
3.3.4 Investigation
3.4 Public Safety Infrastructure
3.4.1 Critical Control Systems
3.4.2 Critical Communication Networks
3.4.3 Surveillance and Identification
3.4.4 Emergency Disaster Management
3.5 Emergency Response and Control
3.5.1 Emergency Medical Services
3.5.2 Fire/Rescue
3.5.3 Law Enforcement
3.5.4 Responder Coordination
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3.6 Current Technologies Supporting Public Safety
3.6.1 Public Safety Answer Points
3.6.2 Geographic Information Systems
3.6.3 Enhanced Wireless 9-1-1
3.6.4 Indoor Location Systems
3.6.5 LMR for Public Safety Communications
3.6.6 LTE for Public Safety Communications
3.6.7 Lawful Intercept/CALEA

4. 5G TECHNOLOGY AND SOLUTIONS

4.1 5G Equipment and Network Operation
4.1.1 LTE Foundation, Device Ecosystem, LAA, and 5G Readiness
4.1.2 Spectrum Sharing and Utilization
4.1.3 Narrowband 5G for Massive loT
4.1.4 Multi Connectivity Architecture with Small Cell Deployment
4.1.5 Relevance of Mobile IoT Technology: NB-IoT and eMTC
4.1.6 OSS/BSS Architecture for 5G Service Operation
4.1.7 Multi-Antenna and Beamforming Impact
4.1.8 5G Network Slicing
4.1.9 Continuation of LTE in Post-5G Era
4.1.10 Service Design, ROl and 5G Network
4.2 5G Technology and Network Impacts
4.2.1 Network Coverage and Efficiency
4.2.2 Network Spectrum Efficiency
4.2.3 Data Throughput
4.2.4 Connection Density
4.2.5 UR-LLC (Ultra-Reliable Low Latency Communication)
4.2.6 Network Energy Usage
4.2.7 Improved Battery Life
4.2.8 Improved Flexibility in Air Interface and Versatility
4.2.9 Massive MIMO
4.2.10 mmWave Technology
4.2.11 Integration of Access and Backhaul
4.2.12 D2D Communication
4.2.13 Flexible Duplex: FDD and TDD
4.2.14 Multi-Antenna Transmission Scenario
4.2.15 Decoupling User Data from Control System
4.3 5G Technology and Network Architecture
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4.3.1 Massive MIMO and Beamforming
4.3.2 Cloud RAN
4.3.3 Broadband Spectrum and Satellite
4.3.4 5G New Radio (NR)
4.3.5 Software Defined Air Interface
4.3.6 Network Function Virtualization (NFV)
4.3.7 Self Organizing Network (SON) and Self Healing Network (SHN)
4.3.8 HetNet and H-CRAN
4.3.9 Large-Scale Cooperative Spatial Signal Processing (LS-CSSP)
4.3.10 Software Defined Radio (SDR)
4.3.11 Visible Light Communications (VLCs)
4.3.12 Cross-Layer Controller
4.3.13 Cognitive Radios (CRs) and Transmission Technologies
4.3.14 Scalable OFDM and Subcarrier Spacing
4.4 5G Network Implementation
4.4.1 Base Stations
4.4.2 Small Cells
4.4.3 Macro Cells
4.4.4 Baseband Units and RF Units
4.4.5 Mobile Core
4.4.6 Remote Radio Heads
4.4.7 Front-haul and Backhaul Networks
4.5 LTE Advanced, LTE Pro, and Beyond Supported Solutions
4.5.1 Mobile IoT and M2M Communication
4.5.2 Broadcast Services and Immersive Entertainment
4.5.3 Vehicular Communication
4.5.4 Public Safety Network
4.5.5 Smart City Applications
4.5.6 Private Enterprise Network

5. Al TECHNOLOGY AND ECOSYSTEM ANALYSIS

5.1 Al Technology Matrix
5.1.1 Machine Learning
5.1.1.1 Deep Learning
5.1.1.2 Supervised vs. Unsupervised Learning
5.1.1.3 Reinforcement Learning
5.1.2 Natural Language Processing
5.1.3 Computer Vision
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5.1.4 Speech Recognition

5.1.5 Context Aware Processing

5.1.6 Artificial Neural Network

5.1.7 Predictive APIs

5.1.8 Autonomous Robotics
5.2 Al Technology Readiness
5.3 Machine Learning APIs

5.3.1 IBM Watson API

5.3.2 Microsoft Azure Machine Learning API

5.3.3 Google Prediction API

5.3.4 Amazon Machine Learning API

5.3.5 BigML

5.3.6 AT&T Speech API

5.3.7 Wit.ai

5.3.8 AlchemyAPI

5.3.9 Diffbot

5.3.10 PredictionlO

5.3.11 General Application Environment
5.4 Al Technology Goals
5.5 Al Tools and Approaches
5.6 Al in Emotion Detection

5.6.1 Facial Detection APIs

5.6.2 Text Recognition APIs

5.6.3 Speech Recognition APIs
5.7 10T Application and Big Data Analytics
5.8 Data Science and Predictive Analytics
5.9 Edge Computing and 5G Network
5.10 Cloud Computing and Machine Learning
5.11 Smart Machine and Virtual Twinning
5.12 Factory Automation and Industry

5.13 Building Automation and Smart Workplace

5.14 Cloud Robotics and Public Security

5.15 Self Driven Network and Domain-Specific Network

5.16 Predictive 3D Design

6. 10T TECHNOLOGY AND VALUE CHAIN ANALYSIS

6.1 IoT Semiconductor Building Blocks
6.1.1 Wireless Sensors
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6.1.2 lIoT Processors
6.1.3 Gateways
6.1.4 Applications
6.2 10T Chipsets
6.3 Network Technology and Protocols
6.4 Real-Time Operating System (RTOS)
6.4.1 Open Source RTOS
6.4.2 Commercial RTOS
6.4.3 Distributed Stream Computing Platforms (DSCPs)
6.5 0T Software and Platforms
6.5.1 10T Analytics
6.5.2 10T Security
6.5.3 10T Device Management
6.5.4 10T Standard and API Interoperability
6.6 10T Industry Applications
6.7 Value Chain Analysis
6.7.1 IoT Hardware Device Provider
6.7.2 10T Component Provider
6.7.3 0T Platform Provider
6.7.4 10T Software and Service Provider
6.8 IoT Investment and Market Alliances
6.9 Role of Mobile Network Operators
6.10 10T and Next Generation Public Safety
6.10.1 1oT and Public Safety Opportunity Areas

6.10.2 Integrating 10T with Public Safety Communications

6.10.3 Integrating 10T and Direction Communications
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7. CRITICAL COMMUNICATION FOR PUBLIC SAFETY AND ENTERPRISES

7.1 Deployment Status
7.2 3GPP-Defined Critical Communications
7.2.1 Mission Critical Push to Talk (MCPTT)
7.2.2 MCX (Mission-Critical PTT, Video & Data)
7.2.3 Isolated LTE Operation for Public Safety (IOPS)
7.2.4 High Power User Equipment (HPUE)
7.3 10T to Improve Public Safety

7.4 Ultra-Reliable Low Latency Communications or URLLC

7.5 Comparison of 5G with WiFi Version 6 (WiFi6)
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8. CRITICAL COMMUNICATION MARKET ANALYSIS AND FORECASTS

8.1 Global Critical Communication Market 2021 — 2026
8.1.1 Critical Communications Managed Service Market
8.1.2 Critical Communication Market by Segment
8.1.2.1 Critical Communication Market by IoT Critical Infrastructure
8.1.2.2 Critical Communication Market by Public Safety Communication Technology
8.1.2.2.1 Critical Communication Market by Licensed LMR Standard
8.1.2.2.2 Critical Communication Market by DMR Standard
8.1.2.2.3 Critical Communication Market by Licensed LMR Type
8.1.2.2.4 Critical Communication Market by Commercial LMRs Frequency
8.1.2.2.5 Critical Communication Market by Public Safety LTE Standard
8.1.2.2.6 Critical Communication Market by Public Safety LTE Type
8.1.2.3 Critical Communication Market by Professional Service
8.1.3 Critical Communication Market by Public Safety Industry Vertical
8.1.3.1 Critical Communication Market by Military Application
8.1.3.2 Critical Communication Market by Public Transportation Application
8.1.3.3 Critical Communication Market by Utilities and Smart Grid Application
8.1.4 Al Powered IoT Critical Communication Market in Public Safety
8.1.4.1 Al Powered IoT Critical Communication Market by Segment
8.1.4.2 Al Powered IoT Critical Communication Market by Al Technology
8.2 Regional Critical Communication Market 2021 — 2026
8.2.1 Critical Communication Market by Region
8.2.2 APAC Critical Communication Market by loT Critical Infrastructure, Public Safety
Communication, Professional Service, Al Technology, and Country
8.2.3 North America Critical Communication Market by 10T Critical Infrastructure,
Public Safety Communication, Professional Service, Al Technology, and Country
8.2.4 Europe Critical Communication Market by IoT Critical Infrastructure, Public
Safety Communication, Professional Service, Al Technology, and Country
8.2.5 Latin America Critical Communication Market by 10T Critical Infrastructure, Public
Safety Communication, Professional Service, Al Technology, and Country
8.2.6 Middle East and Africa Critical Communication Market by 10T Critical
Infrastructure, Public Safety Communication, Professional Service, Al Technology, and
Country

9. MISSION CRITICAL COMPANY ANALYSIS

9.1 AGT International
9.2 Atos SE
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9.3 Cisco Systems

9.4 Dataminr

9.5 Enforsys

9.6 ESRI

9.7 General Dynamics Corporation
9.8 L3Harris Technologies
9.9 Hexagon

9.10 Hitachi Vantara

9.11 Honeywell International
9.12 Huawei Technologies
9.13 IBM

9.14 Ericsson

9.15 Motorola Solutions

9.16 NEC Corporation

9.17 Nice Systems

9.18 Nokia Corporation

9.19 Northrop Grumman Corporation
9.20 RapidSOS

9.21 SAP SE

9.22 SAS

9.23 Sonim Technologies
9.24 Tyler Technologies
9.25 FirstNet

9.26 Verizon

9.27 AT&T

9.28 Red Box Recorders Ltd.
9.29 iNet Public Safety

9.30 Codan Communications
9.31 Intellitech Corporation
9.32 Parallel Wireless

9.33 Twilio

9.34 Intersec

9.35 Bandwidth

9.36 Intrado

9.37 Comtech

10. MISSION CRITICAL COMPANY CASE STUDIES

10.1 AT&T
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10.1.1 Company Background
10.1.2 Product Portfolio
10.1.3 Recent Developments
10.2 Motorola Solutions
10.2.1 Company Background
10.2.2 Product Portfolio
10.2.3 Recent Developments
10.3 Nokia
10.3.1 Company Background
10.3.2 Product Portfolio
10.3.3 Recent Developments
10.4 L3Harris
10.4.1 Company Background
10.4.2 Product Portfolio
10.4.3 Recent Developments
10.5 Ericsson
10.5.1 Company Background
10.5.2 Product Portfolio
10.5.3 Recent Developments
10.6 ZTE
10.6.1 Company Background
10.6.2 Product Portfolio
10.6.3 Recent Developments
10.7 Huawei Technologies
10.7.1 Company Background
10.7.2 Product Portfolio
10.7.3 Recent Developments
10.8 Hytera
10.8.1 Company Background
10.8.2 Product Portfolio
10.8.3 Recent Developments
10.9 Ascom
10.9.1 Company Background
10.9.2 Product Portfolio
10.9.3 Recent Developments
10.10 Cobham Wireless
10.10.1 Company Background
10.10.2 Product Portfolio
10.10.3 Recent Developments
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11. CRITICAL COMMUNICATION CASE STUDIES

11.1 Modernizing Public Safety Applications and Services

11.2 5G Connected Ambulances

11.3 Intelligent, Multiservice, and Ultra-Broadband Network Architecture
11.4 Tsunami Preparedness with Connected Drones

11.5 Emergency Communications Platforms

12. CONCLUSIONS AND RECOMMENDATIONS

12.1 Public Safety Sector
12.2 Enterprise and Industrial Sectors

13. APPENDIX: CRITICAL COMMUNICATIONS INFRASTRUCTURE, LTE AND 5G
IN INDUSTRIAL VERTICALS

13.1 Mission Critical Communications Infrastructure Market
13.1.1 Mission Critical Communications by Equipment, Software, and Service
13.1.2 Mission Critical Communications Infrastructure by Platform Type
13.2 LTE and 5G Critical Communications Market
13.2.1 Critical Communication Applications 2021 — 2026
13.2.2 Critical Communications by Major Market Segment 2021 — 2026
13.3 5G New Radio in Industrial Critical Communications
13.3.1 5GNR Applications in Industrial Automation 2021 — 2026
13.3.2 5GNR Applications by Deployment Type 2021 — 2026
13.3.3 Industrial Automation Market in Private 5GNR 2021 — 2026
13.3.4 Private 5GNR in Industrial Automation by Application 2021 — 2026
13.4 5G Ultra-reliable Low Latency Communications Critical Communications
13.5 North America
13.6 Europe
13.7 Asia Pacific
13.8 Latin America
13.9 Middle East and Africa
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Table 33: Global Al Powered IoT Critical Communication Market Share by Segment
2021 — 2026

Table 34: Global Al Powered 10T Critical Communication Market by Al Technology 2021
— 2026

Table 35: Global Al Powered 10T Critical Communication Market Share by Al
Technology 2021 — 2026

Table 36: Critical Communication Market by Region 2021 — 2026

Table 37: Critical Communication Market Share by Region 2021 — 2026

Table 38: APAC Critical Communication Market by Segment 2021 — 2026

Table 39: APAC Critical Communication Market by IoT Critical Infrastructure Type 2021
— 2026

Table 40: APAC Critical Communication Market Share by Public Safety Communication
Technology Type 2021 — 2026

Table 41: APAC Critical Communication Market by Licensed LMR Standard 2021 —
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Table 42: APAC Critical Communication Market by DMR Standard 2021 — 2026

Table 43: APAC Critical Communication Market by Licensed LMR Type 2021 — 2026
Table 44: APAC Critical Communication Market by Commercial LMRs Frequency Type
2021 — 2026

Table 45: APAC Critical Communication Market by Public Safety LTE Standard Type
2021 — 2026

Table 46: APAC Critical Communication Market by Public Safety LTE Type 2021 — 2026
Table 47: APAC Critical Communication Market by Professional Service Type 2021 —
2026

Table 48: APAC Critical Communication Market by Public Safety Industry Vertical 2021
— 2026

Table 49: APAC Critical Communication Market by Military Application Type 2021 —
2026

Table 50: APAC Critical Communication Market by Public Transportation Application
Type 2021 — 2026

Table 51: APAC Critical Communication Market by Utilities and Smart Grid Application
Type 2021 — 2026

Table 52: APAC Al Powered loT Critical Communication Market by Segment 2021 —
2026

Table 53: APAC Al Powered loT Critical Communication Market by Al Technology 2021
— 2026

Table 54: APAC Critical Communication Market by Country 2021 — 2026

Table 55: APAC Critical Communication Market Share by Country 2021 — 2026

Table 56: North America Critical Communication Market by Segment 2021 — 2026
Table 57: North America Critical Communication Market by IoT Critical Infrastructure
Type 2021 — 2026

Table 58: North America Critical Communication Market Share by Public Safety
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Table 59: North America Critical Communication Market by Licensed LMR Standard
2021 — 2026

Table 60: North America Critical Communication Market by DMR Standard 2021 — 2026
Table 61: North America Critical Communication Market by Licensed LMR Type 2021 —
2026

Table 62: North America Critical Communication Market by Commercial LMRs
Frequency Type 2021 — 2026

Table 63: North America Critical Communication Market by Public Safety LTE Standard
Type 2021 — 2026

Table 64: North America Critical Communication Market by Public Safety LTE Type
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2021 — 2026

Table 65: North America Critical Communication Market by Professional Service Type
2021 — 2026

Table 66: North America Critical Communication Market by Public Safety Industry
Vertical 2021 — 2026

Table 67: North America Critical Communication Market by Military Application Type
2021 — 2026

Table 68: North America Critical Communication Market by Public Transportation
Application Type 2021 — 2026

Table 69: North America Critical Communication Market by Utilities and Smart Grid
Application Type 2021 — 2026

Table 70: North America Al Powered loT Critical Communication Market by Segment
2021 — 2026

Table 71: North America Al Powered loT Critical Communication Market by Al
Technology 2021 — 2026

Table 72: North America Critical Communication Market by Country 2021 — 2026
Table 73: North America Critical Communication Market Share by Country 2021 — 2026
Table 74: Europe Critical Communication Market by Segment 2021 — 2026

Table 75: Europe Critical Communication Market by 10T Critical Infrastructure Type
2021 — 2026

Table 76: Europe Critical Communication Market Share by Public Safety
Communication Technology Type 2021 — 2026

Table 77: Europe Critical Communication Market by Licensed LMR Standard 2021 —
2026

Table 78: Europe Critical Communication Market by DMR Standard 2021 — 2026
Table 79: Europe Critical Communication Market by Licensed LMR Type 2021 — 2026
Table 80: Europe Critical Communication Market by Commercial LMRs Frequency Type
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Table 81: Europe Critical Communication Market by Public Safety LTE Standard Type
2021 — 2026

Table 82: Europe Critical Communication Market by Public Safety LTE Type 2021 —
2026

Table 83: Europe Critical Communication Market by Professional Service Type 2021 —
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Table 84: Europe Critical Communication Market by Public Safety Industry Vertical 2021
— 2026

Table 85: Europe Critical Communication Market by Military Application Type 2021 —
2026

Table 86: Europe Critical Communication Market by Public Transportation Application
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Type 2021 — 2026

Table 87: Europe Critical Communication Market by Utilities and Smart Grid Application
Type 2021 — 2026

Table 88: Europe Al Powered IoT Critical Communication Market by Segment 2021 —
2026

Table 89: Europe Al Powered IoT Critical Communication Market by Al Technology
2021 — 2026

Table 90: Europe Critical Communication Market by Country 2021 — 2026

Table 91: Europe Critical Communication Market Share by Country 2021 — 2026

Table 92: Latin America Critical Communication Market by Segment 2021 — 2026
Table 93: Latin America Critical Communication Market by 10T Critical Infrastructure
Type 2021 — 2026

Table 94: Latin America Critical Communication Market Share by Public Safety
Communication Technology Type 2021 — 2026

Table 95: Latin America Critical Communication Market by Licensed LMR Standard
2021 — 2026

Table 96: Latin America Critical Communication Market by DMR Standard 2021 — 2026
Table 97: Latin America Critical Communication Market by Licensed LMR Type 2021 —
2026

Table 98: Latin America Critical Communication Market by Commercial LMRs
Frequency Type 2021 — 2026

Table 99: Latin America Critical Communication Market by Public Safety LTE Standard
Type 2021 — 2026

Table 100: Latin America Critical Communication Market by Public Safety LTE Type
2021 — 2026

Table 101: Latin America Critical Communication Market by Professional Service Type
2021 — 2026

Table 102: Latin America Critical Communication Market by Public Safety Industry
Vertical 2021 — 2026

Table 103: Latin America Critical Communication Market by Military Application Type
2021 — 2026

Table 104: Latin America Critical Communication Market by Public Transportation
Application Type 2021 — 2026

Table 105: Latin America Critical Communication Market by Utilities and Smart Grid
Application Type 2021 — 2026

Table 106: Latin America Al Powered loT Critical Communication Market by Segment
2021 — 2026

Table 107: Latin America Al Powered loT Critical Communication Market by Al
Technology 2021 — 2026
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Table 108: Latin America Critical Communication Market by Country 2021 — 2026
Table 109: Latin America Critical Communication Market Share by Country 2021 — 2026
Table 110: MEA Critical Communication Market by Segment 2021 — 2026

Table 111: MEA Critical Communication Market by IoT Critical Infrastructure Type 2021
— 2026

Table 112: MEA Critical Communication Market Share by Public Safety Communication
Technology Type 2021 — 2026

Table 113: MEA Critical Communication Market by Licensed LMR Standard 2021 —
2026

Table 114: MEA Critical Communication Market by DMR Standard 2021 — 2026

Table 115: MEA Critical Communication Market by Licensed LMR Type 2021 — 2026
Table 116: MEA Critical Communication Market by Commercial LMRs Frequency Type
2021 — 2026

Table 117: MEA Critical Communication Market by Public Safety LTE Standard Type
2021 — 2026

Table 118: MEA Critical Communication Market by Public Safety LTE Type 2021 — 2026
Table 119: MEA Critical Communication Market by Professional Service Type 2021 —
2026

Table 120: MEA Critical Communication Market by Public Safety Industry Vertical 2021
— 2026

Table 121: MEA Critical Communication Market by Military Application Type 2021 —
2026

Table 122: MEA Critical Communication Market by Public Transportation Application
Type 2021 — 2026

Table 123: MEA Critical Communication Market by Utilities and Smart Grid Application
Type 2021 — 2026

Table 124: MEA Al Powered loT Critical Communication Market by Segment 2021 —
2026

Table 125: MEA Al Powered loT Critical Communication Market by Al Technology 2021
— 2026

Table 126: MEA Critical Communication Market by Country 2021 — 2026

Table 127: MEA Critical Communication Market Share by Country 2021 — 2026

Table 128: Mission Critical Communications by Equipment, Software and Services 2021
— 2026

Table 129: Mission Critical Communications Infrastructure by Platform Type 2021 —
2026

Table 130: Global Critical Communication Market in LTE and 5G by Application 2021 —
2026

Table 131: Global Critical Communication Market in LTE and 5G by Major Market
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Segment 2021 — 2026

Table 132;
Table 133:
Table 134:

2026

Table 135:
Table 136:
Table 137:

2026

Table 138:

Global 5GNR Market by Industrial Automation 2021 — 2026
Global 5GNR Market by Deployment Type 2021 — 2026
Global Industrial Automation Market in Private 5GNR by Application 2021 —

North America 5G URLLC Market by Application 2021 — 2026
North America 5G URLLC Market by Telepresence Application 2021 — 2026
North America 5G URLLC Market by Autonomous Vehicles Type 2021 —

North America 5G URLLC Market by Teleoperation/Tele-robotics

Applications 2021 — 2026

Table 139:
Table 140:
Table 141:
Table 142:

— 2026

Table 143:
Table 144:
Table 145:
Table 146:

2026

Table 147:
Table 148:
Table 149:

2026

Table 150:

Europe 5G URLLC Market by Application 2021 — 2026

Europe 5G URLLC Market by Telepresence Application 2021 — 2026
Europe 5G URLLC Market by Autonomous Vehicles Type 2021 — 2026
Europe 5G URLLC Market by Teleoperation/Tele-robotics Applications 2021

APAC 5G URLLC Market by Application 2021 — 2026

APAC 5G URLLC Market by Telepresence Application 2021 — 2026

APAC 5G URLLC Market by Autonomous Vehicles Type 2021 — 2026

APAC 5G URLLC Market by Teleoperation/Tele-robotics Applications 2021 —

Latin America 5G URLLC Market by Application 2021 — 2026
Latin America 5G URLLC Market by Telepresence Application 2021 — 2026
Latin America 5G URLLC Market by Autonomous Vehicles Type 2021 —

Latin America 5G URLLC Market by Teleoperation/Tele-robotics

Applications 2021 — 2026

Table 151:
Table 152:
Table 153:
Table 154:

2026

MEA 5G URLLC Market by Application 2021 — 2026

MEA 5G URLLC Market by Telepresence Application 2021 — 2026

MEA 5G URLLC Market by Autonomous Vehicles Type 2021 — 2026

MEA 5G URLLC Market by Teleoperation/Tele-robotics Applications 2021 —

Sixth Generation Wireless by 6G Technology Development (Investment, R&D and

Testing) and 6G Market Commercialization (Infrastructure, Deployment, Apps and
Services), Use Cases and Industry Verticals 2021 — 2030

1 EXECUTIVE SUMMARY

2 INTRODUCTION
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2.1 Defining 6G Wireless
2.1.1 6G Key Performance Indicators
2.1.2 5G and 6G Comparison
2.2 6G Roadmap: Evolution to 6G Wireless Networks
2.3 Beyond 5G Evolution, 5G Context, and 6G
2.3.1 Much Greater Data Speed
2.3.2 Focus on Edge Computing for Latency Reduction
2.3.3 Dealing with Radio Propagation and Mobility Challenges
2.3.4 Providing Massively Scalable Support for 0T
2.3.5 Increased Emphasis on Private Networks for Business
2.4 6G Network Elements
2.4.1 New Spectrum and Frequencies
2.4.2 Many More Radio Access Points
2.4.3 Changes to Core Networks
2.4.4 Evolution of the Datacenter
2.5 6G Features
2.5.1 THz Wave Communication
2.5.2 Energy Saving Communication
2.5.3 Operational, Environmental, and Service Intelligence
2.5.4 Improved Security and Privacy
2.5.5 Connected Satellite Network and Intelligence
2.5.6 Synergy among Information and Energy
2.5.7 Super 3D Connectivity
2.5.8 Small Cell Network
2.5.9 Ultra-Dense Heterogeneous Networks
2.5.10 High Capacity Backhaul
2.5.11 Integration of Mobile Technology with Radar
2.5.12 Softwarization and virtualization
2.6 6G Benefits
2.7 6G Growth Drivers
2.7.1 The Need for Microsecond Latency
2.7.2 Growth of IoT and Industrial, Object Driven Traffic
2.7.3 Wireless Cognition, Single Core Structure, and Public Safety
2.7.4 Smart City Applications: Sensing and More
2.7.5 Ubiquitous Coverage from Satellite Internet to Ultra-Local Networks
2.7.5.1 Ultra-Macro Coverage
2.7.5.2 Ultra-Micro Coverage
2.7.6 Fully Digital and Connected World
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2.7.7 Significant amounts of Data will be Created
2.7.8 Considerable Catalyst for HPC and Quantum Computing
2.7.9 Substantial Disintermediation
2.7.10 Fundamental Improvements in User Experience
2.7.11 Unprecedented Impacts on Industry Verticals
2.7.12 6G Makes Democratizes Intelligence
2.7.12.1 Smart Surfaces
2.7.12.2 Smart Environments
2.7.12.3 Smart Power
2.7.13 UN Sustainable Development Goal (SDG)
2.7.14 Private-Public Industry Collaboration
2.7.15 Hyper Connected Intelligent World
2.8 6G Market Challenges
2.8.1 High Deployment Expenditures
2.8.2 Vertical Business Model Considerations
2.8.3 Voice and Data Value Perception Approaches Zero
2.8.4 Extreme Focus on Local Communication and Networking
2.8.5 Device to Device Signaling, Relay, and Mesh Networks
2.8.6 Supporting Micro-Operators Networks
2.8.7 High Security and Privacy Issue
2.9 6G Business Models
2.9.1 Decentralized Business Model
2.9.2 Partitive Business Model for MNOs
2.9.3 Private Network Model
2.9.4 Micro-operators and Distributed Services Model
2.10 6G Value Chain
2.10.1 User Equipment Manufacturers
2.10.2 Infrastructure Manufacturers
2.10.3 Connectivity Providers
2.10.4 10T Solution Provider
2.10.5 Analytics Solution Providers
2.10.6 Enterprise, Government, and Industrial Users
2.10.7 Software Solution Providers
2.11 6G Economic and Cultural Impacts
2.12 6G Research Initiatives and Industry Development
2.12.1 China
2.12.2 United States
2.12.3 Canada
2.12.4 Japan
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2.12.5 South Korea

2.12.6 Finland (6G Flagship)

2.12.7 European Commission

2.12.8 International Telecommunication Union

3 TECHNOLOGY AND APPLICATION ANALYSIS

3.1 6G Spectrum Evolution
3.1.1 95 Ghz to 3 THz Frequency Bands
3.1.2 THz Spectrum and Benefits
3.1.3 Radio Frequency and Data Rates Targeting One Terabit
3.1.4 Unlicensed Spectrum and Private Networks
3.1.41NR Uand 6G U
3.1.4.2 6G Private Networks
3.1.5 Citizens Broadband Radio Service (CBRS) and Spectrum Sharing
3.1.6 Impact of Softwarization and Al
3.2 6G Network Management and Orchestration
3.3 6G Communication Infrastructure
3.3.1 Physical, Digital, and Biological System Convergence
3.3.2 Short Range Communication Impact
3.3.3 Al and Machine Learning
3.3.4 Inter-Protocol Interference
3.3.5 Molecular communications
3.3.6 Internet of Nano-Things
3.3.7 Internet of Sense
3.4 6G Communication Technology
3.4.1 Substantial Improvements in Enhanced Mobile Broadband
3.4.2 Secure Ultra-Reliable Low-Latency Communications
3.4.3 3D Integrated Communications
3.4.4 Unconventional Data Communications
3.5 6G Enabling Technology
3.5.1 Terahertz Frequency
3.5.2 Optical Wireless Technology
3.5.3 FSO Backhaul Network
3.5.4 Blockchain-based Spectrum Sharing
3.5.5 3D Networking and Unmanned Aerial Vehicle
3.5.6 Call Free Communications
3.5.7 Integration of WIET, Sensing and Communication, and Access Backhaul
Networks
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3.5.8 Dynamic Network Slicing
3.5.9 Holographic Beamforming
3.5.10 Supermassive Intelligent Surface Assisted MIMO and Large-Scale Antenna
Arrays
3.5.11 Al Assisted PHY Technology
3.5.12 Mobility Enhanced Edge Intelligence
3.5.13 Modern Random-Access Protocols for 10T
3.5.14 Radio Access Technology in Industry
3.5.15 Semantic Intelligence
3.5.16 Encryption Technologies
3.5.17 Visible Light Communication (VLC) and Sub-THz Communication
3.5.18 Orbital Angular Momentum Multiplexing
3.5.19 CMOS Technology and Intelligent Chips
3.5.20 Fixed Wireless Access
3.5.21 Quasi-Optical Antennas
3.5.22 Atrtificial Intelligence and 10T Fusion
3.5.23 Digital Signal Processing Techniques
3.6 6G Infrastructure Market
3.6.1 6G User Devices
3.6.1.1 Smartphones and other Handheld Devices
3.6.1.2 Wearables and Implantable
3.6.1.3 Modems, Gateways, Access Points
3.6.1.4 Vehicle Communications
3.6.1.5 Buildings and Facility Communications
3.6.2 6G Core Infrastructure
3.6.3 6G Equipment Market
3.6.3.1 Telecom Equipment
3.6.3.2 Semiconductor Equipment
3.6.3.2.1 MEET Device
3.6.3.2.2 6G Chip
3.6.3.2.3 Terahertz Receiver
3.6.3.2.4 Nanoscale Atomristor Switch
3.6.3.3 Equipment Cost Consideration
3.6.4 6G Materials Market
3.6.5 6G Transport Networks
3.7 6G R&D Investments
3.8 6G Testbeds for Technology Acceptance and Market Development
3.9 6G Solution Areas
3.9.1 6G Communications
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3.9.2 6G Sensing
3.9.3 6G Imaging
3.9.4 6G Precise Location
3.10 6G Use Cases and Potential Applications
3.10.1 Volumetric Media Streaming
3.10.2 Connected Manufacturing and Automation
3.10.3 Multi-Sensory Extended Reality
3.10.4 Next Generation Healthcare
3.10.5 Brain-Computer Interaction and Touch Control System
3.10.6 Connected Robotics and Autonomous Systems
3.10.7 Five Sense Information Transfer
3.10.8 Internet of Everything
3.11 6G Synergies with Next Generation Computing
3.11.1 Multi Access Edge Computing
3.11.2 High Performance Computing
3.11.3 Quantum Computing
3.11.4 Quantum Technologies: Communication, Sensing, Simulation, and Imaging
3.11.5 Next Generation Computing
3.11.6 Digital Twining Technology, Smart Machines, and Physical-Cyber Convergence

4 COMPANY ANALYSIS

4.1 AT&T

4.2 Autotalks

4.3 Broadcom Corporation
4.4 China Telecom

4.5 China Unicom

4.6 Cisco Systems

4.7 Corning Incorporated
4.8 DARPA

4.9 DeepSig

4.10 Ericsson

4.11 Facebook Connectivity
4.12 Federated Wireless
4.13 Fuijitsu

4.14 Google

4.15 Huawei

4.16 InterDigital

4.17 Karlsruhe Institute of Technology
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4.18 Keysight Technologies

4.19 LG Corporation

4.20 MediaTek

4.21 Motorola Solutions

4.22 Nanyang Technological University
4.23 National Science Foundation
4.24 Nokia (Bell Labs)

4.25 NEC Corporation

4.26 NTT DoCoMo

4.27 NVidia

4.28 NYU Wireless

4.29 Orange

4.30 NGMN Alliance

4.31 Qualcomm

4.32 Samsung Electronics

4.33 SK Telecom

4.34 T-Mobile

4.35 TU Braunschweig

4.36 ComSenTer (University of California)
4.37 University of Oulu (6G Flagship)
4.38 Virginia Diodes

4.39 National Instrument Corp.

4.40 Virginia Tech

4.41 Verizon Wireless

4.42 ZTE

4.43 Reliance Jio Infocomm Limited

5 6G MARKET ANALYSIS AND FORECASTS 2021 — 2030

5.1 6G Infrastructure Market 2024 — 2030
5.1.1 Global 6G Infrastructure Market

5.1.2 Global 6G Infrastructure Market by Type
5.1.2.1 Global 6G Infrastructure Market by End User Device
5.1.2.2 Global 6G Infrastructure Market by Equipment
5.1.2.3 Global 6G Infrastructure Market by Semiconductors
5.1.2.4 Global 6G Infrastructure Market by 6G Materials

5.1.3 Regional 6G Infrastructure Market

5.1.3.1 6G Infrastructure Market by Region
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5.1.3.1.1 APAC 6G Infrastructure Market: Device, Equipment, and Materials
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5.1.3.1.2 North America 6G Infrastructure Market: Device, Equipment, and Materials
5.1.3.1.3 Europe 6G Infrastructure Market: Device, Equipment, and Materials
5.1.3.1.4 MEA 6G Infrastructure Market: Device, Equipment, and Materials
5.1.3.1.5 Latin America 6G Infrastructure Market: Device, Equipment, and Materials
5.2 6G Infrastructure Unit Deployment 2024 — 2030
5.2.1 Global 6G Infrastructure Unit Deployment
5.2.2 Global 6G Infrastructure Unit Deployment by Type
5.2.2.1 Global 6G End User Device Unit Deployment
5.2.2.2 Global 6G Infrastructure Unit Deployment by Equipment
5.2.2.3 Global 6G Semiconductor Unit Deployment
5.2.3 6G Infrastructure Unit Deployment by Region
5.2.3.1 APAC 6G Infrastructure Unit Deployment: Device, Equipment, and Country
5.2.3.2 North America 6G Infrastructure Unit Deployment: Device, Equipment, and
Country
5.2.3.3 Europe 6G Infrastructure Unit Deployment: Device, Equipment, and Country
5.2.3.4 MEA 6G Infrastructure Unit Deployment: Device, Equipment, and Country
5.2.3.5 Latin America 6G Infrastructure Unit Deployment: Device, Equipment, and
Country
5.3 6G Testbeds Market 2024 — 2030
5.3.1 Global 6G Testbed PaaS Market
5.3.2 Global 6G Testbed PaaS Market by Region
5.3.3 Global 6G Testbed PaaS Market by Country
5.4 6G Investment 2021 — 2030
5.4.1 Global 6G R&D Investment
5.4.1.1 Global 6G R&D Investment by Funding Type
5.4.2 Global 6G Core Infrastructure Investment
5.4.3 Global 6G Transport Network Investment

6 CONCLUSIONS AND RECOMMENDATIONS

6.1 Advertisers and Media Companies

6.2 Artificial Intelligence Providers

6.3 Automotive Companies

6.4 Broadband Infrastructure Providers

6.5 Communication Service Providers

6.6 Computing Companies

6.7 Data Analytics Providers

6.8 Immersive Technology (AR, VR, and MR) Providers
6.9 Networking Equipment Providers
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6.10 Networking Security Providers

6.11 Semiconductor Companies

6.12 10T Suppliers and Service Providers
6.13 Software Providers

6.14 Smart City System Integrators

6.15 Automation System Providers

6.16 Social Media Companies

6.17 Telecom Operators

6.18 OTT Service Providers

6.19 Enterprise and Government

7 APPENDIX
7.1 5G Technologies in Support of 6G Evolution

7.1.1 5G Communication Technology
7.1.1.1 Enhanced Mobile Broadband (eMBB)

7.1.1.2 Ultra-reliable Low-latency Communications (URLLC)
7.1.1.3 Massive Machine-type Communications (MMTC)

7.1.2 Service Based Architecture and Orchestration
7.1.3 Fixed Wireless Access (FWA)
7.1.4 Edge Computing with Communication
7.1.5 Smart Antenna with MIMO and Beamforming
7.2 5G Application to Expedite 6G Evolution
7.2.1 Retail and Consumer Electronics Applications
7.2.2 Healthcare Applications
7.2.3 Industrial Automation Applications
7.2.4 Intelligent Building Automation Applications
7.2.5 Automotive and Transportation Applications
7.2.6 Home Automation Applications
7.2.7 Financial Institution Applications
7.2.8 Energy and Utilities Applications
7.2.9 Public Safety Applications
7.2.10 Military Applications
7.2.11 Oil and Gas Applications
7.2.12 Mining Applications
7.2.13 Agriculture Applications
7.3 5G Service Market 2021 — 2030

7.3.1 5G Service Market by Communication Technology

7.3.1.1 5G eMBB Market by Application
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7.3.1.2 5G mMTC Market by Application
7.3.1.3 5G URLLC Market by Application
7.3.1.4 5G FWA Market by Application
7.3.2 5G Service Market by Communication Device
7.3.3 5G Market by Service Provider
7.3.3.1 5G Carrier/MNO Service Market
7.3.3.1.1 5G Consumer Application Market
7.3.3.1.2 5G Enterprise Application Market
7.3.3.1.3 5G Government Application Market
7.3.3.25G OTT Service Market
7.4 5G New Radio Application Market 2021 — 2030
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