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Before We Start — Disclaimer

* This presentation should be considered as the personal views of the

authors, not as a formal position, explanation, or interpretation of IEEE
or IEC.

e Per IEEE-SA Standards Board Bylaws, December 2017

e “At lectures, symposia, seminars, or educational courses, an individual
presenting information on IEEE standards shall make it clear that his
or her views should be considered the personal views of that individual
rather than the formal position of IEEE.”
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* Introduction

* History of IEC/IEEE 60802 in IEC TC 65

* Joint organization and its impact

* Benefits of IEC/IEEE 60802

* Workflow in the IEC/IEEE 60802 joint project
o IEC/IEEE 60802 timeline

* Examples: use case and requirements

* Network configuration aspects

* Summary

* How to participate
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e
Introduction

International Electrotechnical Commission Institute of Electrical and Electronics

(IEC) Engineers Standards Association (IEEE-SA)

* Leading organization for the * Leading consensus building
preparation and publication of organization that nurtures, develops
International Standards for all and advances global technologies
electrical, electronic and related e Broad range of individuals and
technologies; collectively: organizations from a wide range of
“electrotechnology” technical and geographical origin to

* Consensus of every nation participating facilitate standards development and
in IEC work standards related collaboration

IEC/IEEE 60802 Joint Project to ensure that the right experts are involved in
defining the use of IEEE 802.1 Time-Sensitive Networking (TSN) for
Industrial Automation (IA)
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Istory of IEC/IEEE 60802 in IEC TC65

IEC TC 65 INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND AUTOMATION

Chairman: |. WEBER (DE)
Secretary R. BELLIARDI (FR)
Assist. Sec: B. DUMORTIER (FR) AG: ADVISORY GROUP 16

Technical Officer: M. COCIMAROV

e L g i e
SYSTEM ASPECTS INDUSTRIAL NETWORKS | DEVICES AND W, .
CONTROL DEVICES INTEGRATION IN - _
G iron B KA RNAIS ENTERPRISE SYSTEMS | [We10:Net& sys IEC 61784-6 TSN proflle

Chairman: W. HARTMANN (DE)
Secreiary D VASKO (us)

Secretary: P. LUZAJIC (GB) Chalrr{lan J ERIANT FR

WG12: P&l P&ID PCE-CAE
Convenor: G. MAYR (DE) 10

IEC 65C NP (65C/875/NP) approved in July 2017

G2 Prod. Prop. &Class
onvenor: P. ZGORZEL SKI (DE) 11 JWG13: Safety requirements
Convenor R_RKRETSCHMANN(US)34

MT9 Fieldbus Maintenance
Convenor: L. WINKEL (DE)

WG5 Temperature Sensor
Convenor. M. GOTOH (JP)

'WG4: E.M.C. Requirements
Convenor: B. JAEKEL (DE) 25

WG14: Funtional Safety Guide WGE: Testing & Evaluation WG3: Commissioning

Convenor: R. BELL (GB) 21| .Convenor: D. FANTONI (IT) Convenor: T. KNOHL (DE) 4 | | JWG14: Energy Efficiency(EEIA)
WG7: Progr control sy. [Convenor: G. HOERCHER (DE) 42

WG15: Alarm systems Conenore KRETSCHMANN(US)67 |[ WG12: FS for fieldbus WG4: Field Device Tools

Convenor: D.G. DUNN (US) 24

Convenor: V. DEMASSIEUX (FR) Convenor: C.DIEDRICH (DE) 14 |

= WG15: Documents f.Process
WGS: Final Control Elements Indust
wbefies g e ] Convenor: A. GLENN (US) 15 v

ConvenorR.KRETSCHMANN (US)11

WG13: Cyber Security WGT: Function Block + EDDL - i
‘Cnnvenor: T.PHINNEY (US) 25 ‘ Convenor: C.DIEDRICH (DE) 16 | LEonvenor S. SCHULER(DE) 11

[WG1e: Digital Factory |

MT61511 FS for Process Ind.
Convenor: V. MAGGIOLI (US) 62

WG19: Lifecycle Mgmt.
[Convenor: M. ULLEMEYER (DE) 11

WG17: Human Factors and FS ‘ W4 analyzing Equipment WG15: High Availability network WGB8: OPC
Convenor: J. TATERA (US) 23 : High Availability netwo = . 3
Convenor: H. SCHAUB (DE) 23 ‘ : Convenor: G. HOERCHER (DE)  41|| Convenor: I. WEBER (DE) 21| |Convenor:: T. Hadlich (DE) 29
WG15: Function Block
MT61508-1/2 Maintenance Convenor:J. CHRISTENSEN(US)17 |[\wG1e: Wireless WG9 Automation ML WG17: Smart Grid Interface
Convenor: R. BELL (GB) 58 Convenor: JD. DECOTIGNIE(CH) 48 || Convenor: B. GRIMM (DE) 13| |Convenor: T.ISHIKUMA (JP) 18
WG16: Power sources
MT61508-3 Maintenance ConvenorL. WINKEL (DE) 11 [[WG17: Wireless Coexistance WG10: Device M T E
2 T WG18: Cause and Effect Table
Convenor: A. CANNING (GB) 53| OWG7: LOP Pressure Measuring |Conven0r: L. WINKEL (DE) 32|| Convenor: . VERHAPPEN (CA) 6 ‘Convenor H. WEBER (DE) 9 ‘
| Col :P. ZGORZEL SKI(DE) 10

WG 8: LOP Temperature
Convenor:D. BOGHUN (DE)

Convenor: D. BRANDL (US) 26

JWGS5: Enterprise Control SI |

MT61512 Batch Control systems Convenor:P. ZGORZELSKI (DE) 10 JWGE: Device Profile. T ——
Convenor: R. DWIGGINS (US) 14 Convenor: |. WEBER (DE 9 - Framewor| ty& Security
WG 17: LOP vaivesaprocess (DE) Convenor: K. DEMACHI (JP) 31
AHG16 Human factors and FS |"’9” hor R OKUTS IP) 11| Overview WG 11: Condition Monitoring T :
CEIEIE L SRR ] 16 Convenor: M. Wollschiaeger(DE)10 CADI'I:?eT_l.Grr?(m%zoﬁllgﬁfty‘ffecun% 4
‘PTB1207-7: Gas Analyzers « 380 Standards - (JP)
AHG17: Terminology Convenor. J. WANG (CN) : AN EETG —_—
‘Convenur: R. Kretschmann (US) B8 ‘ PT62829. Chemometncs « 57 worklng groups Information Models (?Oﬁeezn-osellﬁbgiinw i€t
Conveno.r' M. MAIWALD (DE 1433 686 Convenor. P. JUHEL (FR) 19] 146~ !
i B " IE A AHG 3:_Smart_WManufacturn
PT62492-2: Radiation thermom. = 48 countries gg:vrgf;:ro;nglr& Ll-(\gtél;itec ur235
ConvEnoE M COTORIC) = 94 Publications in last financial year -
PT61987-24: Chemometrics ;
’::onvenor: P. ZGORZEL SKI (DE) 11 ‘ []Yellow are the groups that will be
involved in 8mart Manufacturing
13-Sep-18 Ingo Weber * Numbers in red are total seats 2

More details and starting point: http://www.ieee802.org/1/files/public/docs2017/new-winkel-tsn-profile-0917-v00.pdf


http://www.ieee802.org/1/files/public/docs2017/new-winkel-tsn-profile-0917-v00.pdf
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Joint Organization and Its Impact

* The IEC/IEEE 60802 joint project experts:
e know the Use cases and requirements of the entire industrial Automation world.
e extract the requirements to the network communication focusing on TSN.
e identify gaps in the TSN Standards and initiate projects to fill the gaps.
e make standardized provisions for the devices.

Frowde the basis to write test specifications in appropriate committees (e.g.
ECEE) to ensure interoperability in a converged network.

* Good artlc ation (about 30 to 60 per meeting; 59 nominated experts in
65C/ ajor mdustnal vendors

e Both IEC and IEEE 802.1 grocesses apply: IEC - IEEE cooperation process
details: http://www.ieee802.org/1/files/public/docs2018/admin-IEC-IEEE-
JWG-cooperation-process-0118.pdf
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e
Benefits of IEC/IEEE 60802

o IEEE 802.1 TSN gives an opportunity to converge networking for
industrial automation

e TSN is the foundation providing interoperability and connectivity
e Simultaneously support operations technology traffic and other traffic

* Many industrial automation players consider TSN as the next
generation networking technology in smart manufacturing

e The IEC/IEEE 60802 standard is beneficial for

e Vendors offering and/or developing TSN products, as well as
e The users of industrial automation technologies
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Workflow in the IEC/IEEE 60802
Joint Project

Step 2
o Separate use cases h o Requirements o Specification of TSN

document profile for Industrial
g i > Sepaisiie Automation
[ ] o
umr.nan.zes requirements
contributions document ¢ Conformance

® From use cases

- Step 1 9 y - Step 3
Use cases Profile Spec.
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Figure 338 - isochronous d

‘Some kind of coupling (£.0. shared synchronizatien) between the isochrenous domains / Werking
| Clocks may be used (see Figure 40).

All isochronous domains may have different network cycle times, but the cyclic real-time data

exchange shall siill be possible for PLCs from both isochronous domains.

Figure 40 — multiple isochronous domains - coupled

Reguirements
All isochronous real-ime domains may run independently, loosely coupled or tightly coupled. They
shall be able to share a cyclic real-time domain

Useful 802 1 mechanisms:

+ separate “isochroneus” and “cyclic” traffic queues,
+ (ueue-based resource allocation in all bridges,

Use Cases IEC/IEEE 60802 Page 41 of 69

Link to “use cases”

Relates to

Example “Requirements”

V0.5 2018-08-03

Dynamic plugging and unplugging of machines, production cells or production lines [1]
See [2] clause “Purpose”

A TSN domain can be expanded dynamically at any time by attaching an additional TSN
bridge to a spare port — without effect on established streams in the network.

Removal of a Bridge out of a TSN Domain which is in use will only affect streams which are
using that Bridge.

Sh can be established and d at any time in ad-hec manner without effect on other
established streams in the TSN domain, i.e. particularly without re-initialization of the TSN
domain.

| R221 Adding and removing a machine/cell/production line shall not disturb existing installations.

The traffic relying on TSN features from/to AGYs is established/removed automatically

after plug/unplug events.

R222 |- Different AGYs may demand different traffic layouts.

- Thousands of AGVs may be used concurrently, but only a defined amount of AGYs is
connected at a given time.

Energy saving [1]

Tuming off a portion of the network for energy saving reasons shall not create a process

R223 disturbance.

Communication paths through the energy saving area between end-stafions, which do not

R224 belong to the energy saving area, shall be avoided.

Multiple applications in a station using the TSN-IA profile [1]

| R225 | Stations with multiple applications using TSN traffic classes shall be supported.

Functional safety [1]
See [2] clause “Purpose”
The addition of TSN functionality to an Ethemet network shall not impact proper operation of

upper functional safety layers used on top of Ethemet based fieldbuses or networks (see IEC
61784-3).

Safety applications (as hlack channel) and standard applications share the same TSN-1A

‘ R231 profile based communication system at the same time.

Machine cloning [1]

Support of unigue TSN domain identification (e.g. using LLDP) also for cloned machines;
R24 Define handling of specific addresses (e.g. IP addresses) for global identification and how
they are managed within the machine set-up procedures.

Requirements IEC/IEEE 60802 Page 10 of 14

Link to “requirements”

DetNet — TSN workshop, IEC/IEEE 60802 TSN Profile for Industrial Automation



http://www.ieee802.org/1/files/public/docs2018/60802-industrial-use-cases-0918-v13.pdf
http://www.ieee802.org/1/files/public/docs2018/60802-industrial-requirements-0918-v10.pdf

__—

Network Configuration Aspects
Companion Specs —

) (Application Profile, Communication
% UA Profile, Vendor Model], ...)

OPC Foundation Middleware
(Fieldbus Layer, OPC UA, ...)

/Network Configuration (netconf, \

restconf/YANG, SNMP/MIB,

IEC 62541

|
" IEC/IEEE 60802
TSN Profile for
Industrial

Automation

(a profile selecting features
\ from various IEEE 802 stds

Stream Configuration and
Establishment (SRP, RAP, restconf,

Ethernet/TSN (Synchronization,
Neighborhood detection, bounded

v Qtency communication, /
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summary

* Good feedback on the Joint Project

* Good participation
(about 30 to 60 per meeting; 59 nominated experts in 65C/MT9)

* Several key players are looking forward to apply the standard

* The IEC/IEEE 60802 Joint Project is important for the success of the TSN
technology

o It is the interest of all players to have only one TSN profile standard for
Industrial Automation
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How to Participate

 [EC participation is through National Committees
* IEEE 802 participation is on individual basis
* Come to face to face meetings (registration required via meeting page)

e Attend conference calls
e Subscribe to the IEEE 802.1 email list

* Project web page:
http://ieee802.org/1/tsn/iec-ieee-60802-tsn-profile-for-industrial-automation
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Thank you for your attention!

Questions’?
O
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