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- TSN is all about Layer 2 of the OSI model and
Is an extension to IEEE 802.1 to make Ethernet
- Deterministic
- More Robust and Reliable

- Time Sensitive Networking (TSN) refers to a set
of standards that are being driven and

developed by the IEEE 802.1 Time Sensitive
Networking Task Group.

- http://www.ieee802.org/1/pages/tsn.html

- The charter of the TSN TG is to provide
deterministic services through IEEE 802
networks, i.e., guaranteed packet transport with
bounded latency, low packet delay variation,
and low packet loss.

Time sync:
Timing and Sync (802.1AS)
includes a profile of IEEE 1588

Bounded low latency:
Credit Based Shaper (802.1Qav)
Preemption (802 3br & 802.1Qbu)
Scheduled Traffic (802.1Qbv)
Cyclic Q-ing & Fwd (802.1Qch)
Async Shaping (P802.1Qcr)
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Ultra reliability:

Frame Repl & Elim (P802.1CB)
Path Control (802.1Qca)
Per-Stream Filtering (802.1Qci)
Time sync (P802.1AS-Rev)

Dedicated resources

& API

Stream Resv Prot (802.1Qat)
TSN configuration (P802.1Qcc)
YANG (P802.1Qcp)

Link-local Resv Prot (P802.1CS

Guaranteed data transport with bounded low latency, low delay variation, and extremely low loss
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Distributed control

Cloud level ERP Increased interaction
[CEIEE) OPC-UA
System level Digital twin
MES/SCADA Centralized supervision
Gatewa OPC-UA
Control level A PLC/control
ontrol process leve EtherCAT
etc
Multiple gatewa OPC-UA
Proori . Field I/O
Device level roprietary device . . .
. VAST increased in device number
representation

Industrial3.0

Industrial4.0

Factory backbone

Local cloud

connectivity

Distributed control unit

Merges PLC and /O module
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/ 5G system as logieal TSN bridge

5G Core
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system
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TSN AF

CcucC

802.1Qcc

802.1AB

(C-plane)

CNC

/

CNC: centralized network configuration
UE: User equipment

NW-TT: network-side TSN translator
UPF: user plane function

CUC: centralized user configuration
DS-TT: Device-side TSN translator

TSN bridge

TSN system

AF: application function
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I Industrial-grade reliability, security,
longevity

Performance

Scalable/reusable software,
tools and solutions
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Ethernet & Fieldbus Connectivity

Line Rate Encryption
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LS1028A

TSN-Enabled
Industrial Processor

i.MX RT1170

TSN-Enabled
Crossover MCU

i.MX 8M Plus

TSN-Enabled
Applications Processor

SJA1105T
TSN Switch

Spans multiple segments — Automotive, Factory, Process, Building, Infrastructure

Unified TSN API software support to the Application Layer

Scales from low-cost MCUs to feature-rich MPUs
* .MX RT1170 Crossover MCU (integrated TSN MAC) for drive control and low-cost HMI

* .MX 8M Plus applications processor (integrated TSN MAC) for rich HMI and machine
learning

« LS1028A processor (integrated TSN switch) for daisy chain applications
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