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Standard Title Status
|EEE 802.1AS-Rev Timing and Synchronization for Time- Performance improvement, support of multiple time domains and W
' Sensitive Applications redundancy included. Can synchronize Layer 3 networks. (2019)
IEEE 802.1Qbu Frame Preemption Use of Ethernet Mechanism, requires new MAC P
IEEE 802.1Qbv Enhancements for Scheduled Traffic So called Time Aware Shaper (TAS) = mainstream technology. P
IEEE 802.1Qca Path Control and Reservation Not Ipnger in scope as too much data and service interaction needed to p
specify a schedule
|EEE 802.1CB Frame Replication and Elimination for Support of seamless media redundancy. Allows multiple paths for p

Reliability (Seamless Redundancy) streams.

Stream Reservation Protocol (SRP) SRP is not suited to run a schedule with several hundreds of streams.
IEEE 802.1Qcc Enhancements and Performance . W
New config model selected as a result. (20177?)

Improvements
IEEE 802.1Qch Cyclic Queuing and Forwarding Streams received in previous cycle forwarded in next cycle P
IEEE 802.1Qci Per-Stream Filtering and Policing Packets accepted if the port-, time- and rate-constrains met P
IEEE 802.1CM Time-Sensitive Networking for Fronthaul  Telecom TSN profile T
IEEE 802.1Qcr Asynchronous Traffic Shaping Shaper that operates on non synchronized streams T
IEEE 802.1Qcj Auto Attach to PBB Provider bridging configuration using LLDP T

Needed for .1Qcc services. YANG textual encoding should replace
MIB/SNMP. (2019)

Procedures to replicate a registration database and changes to parts
from one end to the other of a point-to-point link. (2021)

IEEE 802.1Qcp 802.1Q YANG data model

IEEE 802.1CS LRP (new link-local registration protocol) E

E=EditorDraft, T=TSNballot, W=802.1ballot, S=sponsorBallot, R=RevCom, P=published
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Standard Title Status

IEEE 802.1AS-Rev Timing and Synchronization for Time- Performance improvement, support of multiple time domains and W
’ Sensitive Applications redundancy included. Can synchronize Layer 3 networks. (2019)

IEEE 802.1Qbu Frame Preemption Use of Ethernet Mechanism, requires new MAC P

IEEE 802.1Qbv Enhancements for Scheduled Traffic So called Time Aware Shaper (TAS) = mainstream technology. P

IEEE 802.1Qca Path Control and Reservation Not Ipnger in scope as too much data and service interaction needed to p

specify a schedule
|EEE 802.1CB Frame Replication and Elimination for Support of seamless media redundancy. Allows multiple paths for p

Reliability (Seamless Redundancy) streams.

Stream Reservation Protocol (SRP) SRP is not suited to run a schedule with several hundreds of streams.
IEEE 802.1Qcc Enhancements and Performance . W
New config model selected as a result. (20177?)

Improvements
IEEE 802.1Qch Cyclic Queuing and Forwarding Streams received in previous cycle forwarded in next cycle P
IEEE 802.1Qci Per-Stream Filtering and Policing Packets accepted if the port-, time- and rate-constrains met P
IEEE 802.1CM Time-Sensitive Networking for Fronthaul | Telecom TSN profile T
IEEE 802.1Qcr Asynchronous Traffic Shaping Shaper that operates on non synchronized streams T
IEEE 802.1Qcj Auto Attach to PBB Provider bridging configuration using LLDP T
Needed for .1Qcc services. YANG textual encoding should replace
IEEE 802.1Qcp 802.1Q YANG data model MIB/SNMP. (2019) w
IEEE 802.1CS LRP (new link-local registration protocol) Procedures to replicate a registration database and changes to parts E

from one end to the other of a point-to-point link. (2021)

E=EditorDraft, T=TSNballot, W=802.1ballot, S=sponsorBallot, R=RevCom, P=published



—
EtherCAT. ™

Technology Group

IEEE 802.1AS-REV
AR
= Profile of 1588

IEEE 802.1Qbv:
Tl TR mPASIE O

- BYIERRAIEEEY
= BRIEEmEl
- RPN

IEEE 802.1Qbu:
EREINE A

= To reduce Guard band

TSN FA5Ether CATHEEBIEA

W2.1AS endpoint
" Grand Master

802.1AS devices send a sync message and
a coerecting fodlow wp from the master port
to the slave port(s) in other devices.

802.1AS bridges provide timing correcticn
information based on the delay through a cable
and the bridge itsel!

frame pait 2




ETG: 88—F TSN Know-How
EtherCAT

Technology Group

ETG *I:I &é‘%, '55 | ’IEQEE'::
= :l:l_] SN I1 =
D Ka/rﬁNebeer IEEE 802.1E|"JIEIC2:J\"
rl

HAZRTSN
ETG *D IEEE Q. Tay - iuyg, III'E-‘NH(.'U. \l(!l’lllil”‘v, .Hil)' LUuo,
TSN Z&&EtherCAT

3. Imtiagz, Jahmnzaib; Juspemaire, Jiirgen: Weber,

Karl: Approaches to reduce the
Latency Sfor High Priority Traffic in IEEE 8p9. AvB Networks, In: O¢h IEEE
I nternatjona] \‘Vorkshop on Fnctury C«,umnuni(-m.ion Systems (WFCs 2012) Lemgo,
E"J'fiﬁﬁ Gel'nlull_\', May 2019,
rast

=]

4. Imtiag, Jahanzajl: Jasperueir.e. Jiirgen: p,
IEEE, 802.1 AVB T
Genu.-my. Jan 2012,

5. Imliuz, Jahanzaib: Jas

erformanee hpacts of different models,
ask Group Real Time Communicatioy, Symposium. Munich,

1, Sebastian: A Proposal to Inte.
Munication t, IEEE 8p9 4 Audio Video l}l'x'(lgmg (AVE),

on E.'merging Teclmologies and Factory
Automation (ETFA 2011) 'I'oulou.s'o, Francn_. Sep 20171,

6. Imtiag, Juhnnzuih: Gnetz, Franz~.hwef: Webey
Legacy Traffic op Stream Latency. Ip, IEEE 802,
ine Qavee m Lo ISA , May 2011, May 201,

erneite, Jl'irgeu; \\"vafuer, Karl: I?s-du'uduni Structures Jor a

et System. In: I5th IEER International Conference on

nd Factory Aulomation. Bilbao, Spain Sep 2010,

iewski, Lukasz; Jaspenleite, Jiirgen; Webery, Karl: 4
! 5 ‘enerie eal-time Btherney System,

y on Factor_v Communic‘ntion Systems COM.

'FCS 2()1()) f\'ancy, Fr:mm, Mny 2010,

v Karl: Reductioy of Impacts of
1 AvB Task Group Interim Meet-




EtherCAT.

Technology Group

T 24=ZTSN
ETG 0 IEEE

TSN £5&EtherCAT
H9fER

R

ETG 5IEEE 802. 1BX LR S1E

= EtherCATRARFIIEEE 802. 1 T{FHAMA S EHITIIRNGE
" XM EXRBEFEFRIEEES2. 13 ERYLAAIR | REXLEIER G H
Y2
» XEHBRTSNERET LUBZ ETGIRBITAEN , LUEHAHR R
(ED3)
- fEEH—T :
HARB— N EFRAETSNFIXIENEERBRER (28] ) AL
IHEITSNERERSR |, EAMNEM SN T EE—MEEE 802.1 T
A...



EtherCAT. ~ EtherCAT #1 TSN

Technology Group

HARTSN
ETG [ IEEE F_‘L"FH'%}R

TSN Z5&EtherCAT
H9fER

R

= FEASHRAL IR EAPHISERT ERE

= EtherCATFULFIEtherCAT MEZAYSEIE 2@t FAARYACHR
S

R .



EtherCAT. ~ EtherCAT #1 TSN

Technology Group

HARTSN
ETG [ IEEE F_‘L"FH'%}R

TSN Z5&EtherCAT
H9fER

R

= {E3ZHRARILEARIRFEA PRISCATTERE

= EtherCATFULFIEtherCAT MEZAYSEIE 2@t FAARYACHR
S

R .



EtherCAT EtherCAT EufZ[ahEiE TSNiGE

Technology Group

EAP EAP

Bridged
Network

(802.1 based
incl. TSN)

MES

EtherCAT
slave
segment

TSN-EtherCAT adaptation



EtherCAT EAP I TSN EE802.1 22 Eha

Technology Group

. Bridged

i Network

: (802.1 based
1 incl. TSN)
1

MES

EtherCAT
slave
segment

TSN-EtherCAT adaptation



EtherCAT.

Technology Group

T 24=ZTSN
ETG [ IEEE

TSN Z5&EtherCAT
H9fER

R

- ;!'.;’*\.q:_-‘

EtherCAT #1 TSN

RIFAEMR:

= FEASHRAL IR EAPHISERT ERE

= EtherCATEI4FIEther CATRIEZAY5ES

HRIEE



EtherCAT TSN PMZEiEIEEther CATEUEFIEther CATRIER

Technology Group

. Bridged

1
' Network
1 (802.1 based

MES

incl. TSN)
=

-
0p)

EtherCAT
slave
segment

TSN-EtherCAT adaptation



tthercaT~  PIERFRSE— P Ether CATMUK----1EEE TSN stream

Technology Group

i Bridged
' Network

MES

Direct TSN
Mode Stream

EtherCAT| i

] _‘# 'Device |

EtherCAT |
slave
h segment u

TSN-EtherCAT adaptation



EthercaT—  Ether CATRIEEII 3ZHAH----1&Hg TSN stream

Technology Group

i Bridged E
' Network MES ]
: (802.1 based :
1 incl. TSN) !
Standard
EtherCAT Slave
EtherCAT

slave
segment \4 >

TSN-EtherCAT adaptation



EtherCAT EtherCAT AT\ 18

Technology Group

* ETGENM T1TAIRS S EtherCAT
FOTSNAY{ERE
= ETFETERAIE

= [J@F

" B—h (BEX ) BEKM

I EERITHIRILEC TSN

the
EtherCAT TSN Communication Profile

Profile

Document: ETG.1700 S (D) V0.9.0

:::::

EthercREY,




EtherCAT. ~ EtherCAT #1 TSN

Technology Group

= YNERISEERERE , I NERER !
 EREEEEER TTSNEA |, (BFESEMESTSN !
= &L EIEEIE(ERA T EtherCAT |, (BB ZEtherCAT !

EtherCAT EAP
/
J
@
"
EtherCAT EAP ¢
\y TSN Domain - EtherCATEAP
EtherCAT
Master
EtherCAT -
Segment ©
@p"*.
.
TSN AppY — -
EtherCAT EAP
EtherCAT
Master
4'-“9)
EtherCAT

Segment

1THIE

SN

0




EtherCAT.

Technology Group

+4RTSN
ETG 0 IEEE

TSN £5&EtherCAT
H9fER

ISLeS

EtherCAT 1 TSN - fi2HEZE!

= EtherCAT{RIFRIILED ¥ TSNEIRIBEIE----Ethe CATER AT R {EFH
ME—RUEEENUE IR EE

= FRUITAL---TAERTRIINY
= EtherCATIRZZBIRYSIA:
" IRBENER, BEEEtherCAT NIFIR B
» FEmHEERCE LR LA EI TSN L
» XHFEtherCATRIEZ BT LAFITSNX I E#1E1E



EtherCAT — BE—I45E. ..

Technology Group

= EtherCAT 1MXIEC61158-12 (2008) H5E M HY,0pen modeF T

E Segment

|
Ma;ter ; ] a:: ?:s Slave Slave Slave Slave Slave | |
device Switch | i device device device device device | |
cooooooo| || 9evee ‘ |
=, '
L U] L T | | | | |
|
Generic 5 Type12 segment = Ethernet device
Ethernet device |
; Segment
i a:gn;eess Slave Slave Slave Slave Slave :
" g device device device device device | |
y ! device |
Master - l l | J l_ ] I l
davios: | 920 | TS RIS SO e T e ST e

\ Basic
<’ slave device I
Figure 3 — EtherCAT segments i

= EtherCAT EElOEZﬁUﬁU?)ﬁxEMEI’J‘_iF SHUEtherCAT WEZHIRI-TSN
BRI RIF AR




