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H o c h s c h u l e  D e g g e n d o r f  –  H o c h s c h u l e  f ü r  a n g e w a n d t e  W i s s e n s c h a f t e n  

Copied from the assumptions document [1]: 

 Automotive: 

 100 µs w/5 FE hops 

 128 bytes payload 

 max 7 hops 

 

 Industrial: 

 < 3 µs / hop (Interfering Frames (includes other same 
PCP frames) + Bridge Latency (not including Store 
Forward Latency)) 

 max 64 hops (daisy chain) 
 

[1] http://www.ieee802.org/1/files/public/docs2011/avb-dolsen-gen2-assumptions-0911-v6.pdf 
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Latency = tDevice + tInterferingNonUl + tInterferingUl + tUl 

 

 

 

Industrial Goal: 

tDevice + tInterferingNonUl + tInterferingUl < 3 µs 

 

 

 

tDevice = 1.024 µs 

 

 tInferferingNonUl + tInterferingUl < 1.976 µs 

 InterferingNonUl + InterferingUl < 247 bytes 

 

Implications of the Industrial Latency Requirements (1) 
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tDevice UL Class frameinterfering non UL Class frames interfering UL Class frames

InterferingNonUl + InterferingUl < 247 bytes 

 

Assuming preemption with a minimum framelet length of 128 bytes 

 InterferingNonUl = 128 byte (payload incl. pre-emption overhead) 

 150 bytes frame 

 158 bytes packet 

 170 bytes packet and IPG 

 

 InterferingUl = 77 bytes 

 (minimum size packet + IPG = 84 bytes) 

 

 It has to be guaranteed that UL class frames do not interfere with 
other UL class frames 

          

      0 bytes 

 

Implications of the Industrial Latency Requirements (2) 
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Latency = tDevice + tInterferingNonUl + tInterferingUl + tUl 

 

 

 

Automotive Goal: 

tDevice + tInterferingNonUl + tInterferingUl + tUl < 20 µs (5 FE Hops) 

 

 

tDevice = 5.12 µs 

tUl = 12.64µs (158 bytes) 

 tInferferingNonUl + tInterferingUlFrames = 2.24 µs 

 InterferingNonUl + InterferingUl = 28 bytes 

 28 bytes are not enough to send a minimum size frame 

 Pre-emption alone is not enough to achieve this goal 

 

Implications of the Automotive Latency Requirements 
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t0: UL class frame is ready to be transmitted and UL class queue is de-blocked 

t0-tMinFramelet: Egress port is blocked for non UL class frames 

t0-tPre-emption: Pre-emption mechanism is activated           
(t0-tMinFramelet = t0-tPre-emption ?) 

Combining Pre-emption with TABS 
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 For Fast Ethernet Networks 
 

Ingress: 

 

 

 

Egress without pre-emption (TDMA) 

 

 

Egress with pre-emption (TDMA) 

 

 

 

t0: UL class frame is ready to be transmitted and UL class queue is de-blocked 

t0-tMinFramelet: Egress port is blocked for non UL class frames 

t0-tPre-emption: Pre-emption mechanism is activated 

Advantages of Pre-emption with TABS 
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 For Gigabit Ethernet Networks 
 

Ingress: 

 

 

 

Egress without pre-emption (TDMA) 

 

 

Egress with pre-emption (TDMA) 

 

 

 

t0: UL class frame is ready to be transmitted and UL class queue is de-blocked 

t0-tMinFramelet: Egress port is blocked for non UL class frames 

t0-tPre-emption: Pre-emption mechanism is activated 

Advantages of Pre-emption with TABS 
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 Automotive: 

 Max latency = 100 µ / 5 hops 

 Latency(TDMA + Pre-emption) = tDevice + tUl = 5.12 µs + 12.64 µs 

 Latency(TDMA + Pre-emption) = 17.76 µs 

 => 88.8 µs / 5 hops 

 

 Industrial: 

 < 3 µs / hop (Interfering Frames (includes other same PCP frames) + 
Bridge Latency (not including Store Forward Latency)) 

 Latency(TDMA + Pre-emption) = tDevice = 1.024 µs 

  

  

Resulting Latency 
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 TDMA  with pre-emption in bridges and end stations would 
guarantee the automotive and industrial latency requirements 

 

 TDMA with pre-emption would allow Fast Ethernet networks with 
small transmission periods 

 

 Pre-emption would increase the bandwidth utilization for Fast 
Ethernet and Gigabit Ethernet networks with TDMA 

 

 Pre-emption would allow lower latency even in non engineered 
networks 

 

 Pre-emption in combination with AVB Gen1 would decrease the 
AVB Gen 1 latency 

 

 

TDMA with Pre-Emption 
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Thank You 
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