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Abstracts

According to Stratistics MRC, the Global Time-Sensitive Networking Market is

accounted for $489.54 million in 2024 and is expected to reach $3623.30 million by

2030 growing at a CAGR of 39.6% during the forecast period. Time-Sensitive

Networking (TSN), a cutting-edge networking technology, combines time

synchronization protocols, low-latency data transmission, and bandwidth management

to enable deterministic data transfer. This makes it ideal for applications that require

high reliability and predictability, such as telecommunications, autonomous vehicles,

and industrial automation.

According to IEEE, the development of TSN standards like IEEE 802.1AS and IEEE

802.1Qbv is crucial for enhancing Ethernet networks to handle time-sensitive data with

precise timing and low latency. These standards are essential for applications requiring

high levels of synchronization and minimal delay, such as industrial automation and

automotive systems.

Market Dynamics:
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Driver:

Increasing use of automation in industry

The need for TSN has increased dramatically as a result of the growing push for

automation in industrial and manufacturing processes. With uses ranging from motion

control systems to robotic assembly lines, industries need communication protocols that

can transfer data in real time with high reliability and low latency. Deterministic

communication is made possible by TSN, which guarantees synchronized operations

and avoids delays or outages. Additionally, this is particularly important in mission-

critical settings where even a small disruption can result in large losses, like

semiconductor manufacturing, pharmaceutical production, and auto assembly plants.

Restraint:

High costs of implementation

The high cost of setting up TSN-enabled networks is one of the biggest obstacles to

TSN adoption. Purchasing specialized hardware, such as switches, routers, and

endpoints that support TSN standards, is necessary for TSN implementation. The cost

is further increased by the frequent need to upgrade or replace the network

infrastructure that is already in place. These expenses may be unaffordable for small

and medium-sized businesses (SMEs) with tight budgets, which would delay the

adoption of TSN. Furthermore, the requirement for qualified staff to set up and maintain

TSN networks raises operating costs, which makes it a less attractive choice for

businesses with tight budgets.

Opportunity:

Growth of industrial internet of things (IIOT) ecosystems

An important opportunity for TSN is the quick uptake of Industrial IoT (IIoT). Networks

with deterministic communication and real-time data transfer capabilities are necessary

for IIoT applications like energy management, predictive maintenance, and smart

logistics. These requirements are met by TSN, which permits synchronized data

exchange between a variety of devices, including actuators and sensors. TSN can be

the foundation of IIoT systems as industries increasingly digitize their processes,

offering increased resource utilization, decreased downtime, and improved operational
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efficiency. Moreover, the incorporation of TSN with edge computing and cloud-based

platforms enhances its function in facilitating robust and scalable IIoT architectures.

Threat:

Absence of knowledge and experience

The growth of the market is seriously threatened by a lack of knowledge about the

advantages and uses of TSN, particularly in developing and underdeveloped areas.

Unaware of the benefits of switching to a network enabled by TSN, many organizations

may continue to use legacy systems because they are not familiar with TSN's

capabilities. Furthermore, TSN implementation and upkeep call for specific knowledge,

which is currently lacking in the market. TSN adoption may be slowed by a lack of

qualified personnel and training initiatives, especially in sectors with intricate networking

needs.

Covid-19 Impact:

The COVID-19 pandemic had a significant impact on the Time-Sensitive Networking

(TSN) market in both positive and negative ways. On the one hand, the deployment of

TSN-enabled systems was hampered by disruptions in global supply chains and delays

in industrial projects, especially in the manufacturing and transportation sectors. On the

other hand, the economic downturn caused many companies to postpone investments

in advanced networking technologies. Moreover, on the other hand, the pandemic

accelerated digital transformation and the adoption of Industry 4.0 solutions, which

increased demand for real-time, dependable, and low-latency communication systems

like TSN in industries like healthcare, remote operations, and smart infrastructure.

The IEEE 802.1AS (Timing and Synchronization) segment is expected to be the largest

during the forecast period

The Time-Sensitive Networking (TSN) market is expected to be dominated by the IEEE

802.1AS (Timing and Synchronization) segment because of its crucial function in

facilitating accurate time synchronization among network nodes, which is necessary for

real-time communication. This standard guarantees that all of the devices in a TSN-

enabled network work together harmoniously, enabling the deterministic and low-

latency data transmission needed in sectors like telecommunications, industrial

automation, and the automotive industry. Additionally, its importance is demonstrated by

its broad use in applications such as 5G networks, smart factories, and driverless cars,
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where precise timing and synchronization are essential for ensuring smooth operation

and interoperability in these cutting-edge systems.

The Controllers & Processors segment is expected to have the highest CAGR during

the forecast period

The Controllers & Processors segment is expected to have the highest CAGR in the

Time-Sensitive Networking (TSN) market. The growing demand for sophisticated

computing and processing power to manage intricate real-time communication protocols

in TSN-enabled systems is what is causing this expansion. At the heart of TSN

networks are controllers and processors, which control data flow, synchronization, and

traffic prioritization to guarantee deterministic performance. The need for TSN-

compatible processors has increased due to the emergence of Industry 4.0, driverless

cars, and smart city infrastructure.

Region with largest share:

Due to the presence of major technology companies, significant investments in

industrial automation, and the rising demand for real-time data transmission across a

variety of industries, including telecommunications, automotive, and manufacturing, the

North American region is anticipated to hold the largest share of the Time-Sensitive

Networking (TSN) market. The region is positioned as a leader in the TSN market due

to its sophisticated infrastructure, emphasis on innovation, and adoption of state-of-the-

art networking solutions. Moreover, North America's leadership in this field is also a

result of government programs encouraging the growth of smart cities and the extensive

use of the Internet of Things (IoT).

Region with highest CAGR:

The Time-Sensitive Networking (TSN) Market is anticipated to grow at the highest

CAGR in the Asia Pacific region due to the region's rapid industrialization, rising

investments in smart manufacturing, and the growing use of IoT technologies in a

variety of industries. To satisfy the demands of automation, robotics, and real-time data

processing, nations like China, Japan, and India are progressively putting advanced

networking solutions into place. Additionally, the TSN market is expanding significantly

due to the region's booming manufacturing, telecommunications, and automotive

sectors, as well as government programs that support smart cities and smart

infrastructure.
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Key players in the market

Some of the key players in Time-Sensitive Networking market include Cisco Systems,

Inc, ABB Ltd., Siemens, Marvell Technology Group Ltd., Belden Inc., National

Instruments Corporation, Analog Devices, Inc., NXP Semiconductor N.V., Mitsubishi

Electric, Texas Instruments Incorporated, Renesas Electronics Corporation, Microchip

Technology Incorporated, Broadcom Inc., Intel Corporation and TTTech Group.

Key Developments:

In December 2024, Semiconductor Company Marvell Technologies has signed a five-

year agreement with Amazon Web Services (AWS). The value of the deal, which will

see both companies using one another's products, has not been shared. Marvell will

provide a range of data center semiconductors to AWS including custom AI products,

optical digital signal processors (DSPs), active electrical cable (AEC) DSPs, PCIe

retimers, data center interconnect (DCI) optical modules, and Ethernet switching silicon

solutions.

In November 2024, Cisco and MGM Resorts International have announced a multi-year

whole portfolio agreement (WPA) that will provide MGM Resorts with access to the

majority of Cisco’s software portfolio. This includes cybersecurity, software-defined

networking, software-defined WAN [wide area network], digital experience assurance,

full-stack observability, data centre and services.

In August 2024, Mitsubishi Electric Corporation announced that it has signed an

agreement with Siemens Energy Global GmbH & Co. KG headquartered in Munich,

Federal Republic of Germany, to co-develop Direct Current (DC) Switching Stations and

DC Circuit Breaker requirement specifications. The agreement aims to realize Multi-

terminal High Voltage DC (HVDC) systems to enable efficient operation of large-scale

renewable energy resources.

Types Covered:

IEEE 802.1AS (Timing and Synchronization)

IEEE 802.1Qbv (Enhancements for Scheduled Traffic)

IEEE 802.1Qbu (Frame Preemption)
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IEEE 802.1Qci (Per-Stream Filtering and Policing)

IEEE 802.1CB (Seamless Redundancy)

IEEE 802.1Qch (Cyclic Queuing and Forwarding)

IEEE 802.1Qcr (Asynchronous Traffic Shaping)

Other Types

Components Covered:

Switches

Hubs, Routers, & Gateways

Connectors

Power Supply Devices

Controllers & Processors

Memory

Other Components

End Users Covered:

Power and Energy

Automotive

Transportation

Oil & Gas

Telecom and Data Centre
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Pharmaceutical

Aerospace

Other End Users

Regions Covered:

North America

US

Canada

Mexico

Europe

Germany

UK

Italy

France

Spain

Rest of Europe

Asia Pacific

Japan

China

India
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Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa

What our report offers:

- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants

- Covers Market data for the years 2022, 2023, 2024, 2026, and 2030

- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment

Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market
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estimations

- Competitive landscaping mapping the key common trends

- Company profiling with detailed strategies, financials, and recent developments

- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical presence, and

strategic alliances
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