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Agenda
• Use Cases for Higher Speed Long Reach pt-to-pt SPE
• Issues to work still from First Phase
• Why now? 
• Wrap-up and Q&A
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Why are we here?
• To:

– Initiate Continue discussion on the uses 
of Single-Pair Ethernet in Operational 
Technology Networks

– Enhance anything left out of point-to-point 
Single Pair Ethernet necessary for 
deployments in Operational Technology

– Continue discussions on the next steps 
and future roadmap of point-to-point 
Single-Pair Ethernet for Operational 
Technology

– Resolve the rates, reaches, and essential 
features of the next step in pt-to-pt SPE
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Source: Markup from: https://www.ieee802.org/3/cfi/0321_1/CFI_01_0321.pdf

https://www.ieee802.org/3/cfi/0321_1/CFI_01_0321.pdf


USE CASES FOR NEXT-GEN PT-TO-PT
SPE
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Next-Gen Use Case:
Bandwidth Growth in Process Control
• Next step in speed for networks using 10BASE-T1L APL
• 300 to 500m reach
• Does not preclude intrinsic safety
• Remote powering required
• Likely an installation upgrade

– Potential reuse of existing cabling
• e.g., fieldbus type A (IEC 61158-2)
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Source: mueller_3SPEP2P_01_0428_2021.pdf

https://www.ieee802.org/3/SPEP2P/public/mueller_3SPEP2P_01_0428_2021.pdf


Next-Gen Use Case:
Servo Motor Control
• Up to at least 100m reach, 100 Mbps or greater
• Industrial noise environment

– 3-phase AC w/motor switching
• 10usec feedback data acquisition requirement
• Power over SPE pair
• Volumes of > 10M units per year
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Source: xu_3SPEP2P_01a_04282021.pdf

https://www.ieee802.org/3/SPEP2P/public/xu_3SPEP2P_01a_04282021.pdf


Next-Gen Use Case:
Renewable Energy Farms
• 100-500m reach, trunk & spur similar to process control, 100Mb/s or greater
• May have existing cabling, likely greenfield installations
• Volumes of 100k (trunks) + 2-3 million spur ports per year
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Source: Fritsche_3SPEP2P_01_05122021.pdf

https://www.ieee802.org/3/SPEP2P/public/Fritsche_3SPEP2P_01_05122021.pdf


Next-Gen Use Case:
Large Mobile Machinery
• 40m+ reach (longer than automotive)
• Applications include video for control

– (100 Mb/s, 1 Gb/s, and higher rate)
• Low latency
• Specialized cabling may be used
• Potential volumes in millions of ports/yr

7/22/2021 IEEE 802.3 Call for Interest Consensus Building 10

Source: Fritsche_3SPEP2P_01_05122021.pdf

https://www.ieee802.org/3/SPEP2P/public/Fritsche_3SPEP2P_01_05122021.pdf


ISSUES TO WORK STILL FROM FIRST 
PHASE

G. Zimmerman
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Issues: Scope/Objectives

The next speed, or the next speedS?
• Desire to fill out the SPE 

ecosystem
– Traditionally, Ethernet has 

provided a higher speed
• One speed or multiple 

speeds at once?
– 100 Mb/s
– 1 Gb/s too?

• Auto-negotiation between 
speeds is important
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Source: 
Fritsche_draft_objectives_longterm_3SPEP2P_06232021.pdf

https://www.ieee802.org/3/SPEP2P/public/Fritsche_draft_objectives_longterm_3SPEP2P_06232021.pdf


Issues: Distinct Identity

Differentiate from BASE-T1 and BASE-T
• Clause 96: 100BASE-T1

– Defined link segment described as 15m, IL specified for 15m 26 AWG
– No delay specification, Does it go far enough on less lossy wiring?

• Clause 97: 1000BASE-T1/Option B – 40m…
– Is this distinct for Gbps at < 100m reach

• Clause 25 (100BASE-TX), Clause 40 (1000BASE-T) both 100m

• Study Group needs to explore these
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Issues: Distinct Identity

Reach and Cabling
• Process Control:

– Very long reach (300m, 500m to 1 km)
– Reuse of Fieldbus type A desired

• Building / Industrial Automation:
– ISO/IEC 11801-1 Amd. 1

• T1A channels (100m, 250m, 400m, 1000m) with frequency extension?
• T1B channels (100m) possibly with length extension? 

– Any reuse requirements?
• Mobile Machines, Rail, etc.

– Custom channels? What gauge? Other special requirements?
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Need time to finish long term
• Desire not to preclude re-use of existing cable/topologies

e.g., fieldbus type A (IEC-61158-2), (35 MHz, 16-18 AWG (1.5-0.75mm2)
– MUCH less insertion loss/meter than automotive cabling

• Differing views – building consensus
– Rate: 100 Mbps?  1 Gbps?
– Reach: 100m, 200m, 500m, 1km

• Varying complexity solutions

GETTING CONSENSUS ON THIS IS WHAT A STUDY GROUP IS ABOUT
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Why Now
• 10BASE-T1L rolling out
• Standards timeline is longer for 

next generations
– More options, learning feedback

• Next generation needed 2025-2026

• “Near-term” PAR for 
MACMERGE/TSSI submitted
– Rules could end SG before long 

term study is completed
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10BASE-T1L / APL demonstration at ACHEMA Pulse 2021
Source:  graber_3SPEP2P_01a_06232021.pdf

https://www.ieee802.org/3/SPEP2P/public/graber_3SPEP2P_01a_06232021.pdf


For Next-Gen products in 2H 2025
(Sept 2016) Approved

Nov 6, 2019Start: July 2016 (Jan 2017)802.3cg:

(May 2021) Nov 2023?Start: March 2021 (Jan 2022)
Possible 
next-gen:

Products
2021
2025?

177/22/2021 IEEE 802.3 Call for Interest Consensus Building

As predicted, we are here, in the middle of study.
Rules say when one PAR is approved, study group terminates
“Near-term” PAR is submitted….  Need approval to complete “long-term” work



WRAP UP
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What are we planning
• Single PAR

– Next generation point-to-point SPE (T1L) PHYs and associated 
powering

197/22/2021 IEEE 802.3 Call for Interest Consensus Building



Study Group Question…
• Should a study group be formed to study 

Greater than 10 Mb/s long-reach point-to-point Single-
Pair Ethernet PHYs and Associated Powering?
– Y: 31
– N:  1
– A:  2
– Call Count:  44
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Results as of 10:00 AM PT



Straw Polls
• I would participate in the “Greater than 10 Mb/s long-

reach point-to-point Single-Pair Ethernet PHYs and 
Associated Powering” Study Group in IEEE 802.3
– Tally:  26

• I believe my affiliation would support my participation in 
the “Greater than 10 Mb/s long-reach point-to-point 
Single-Pair Ethernet PHYs and Associated Powering” 
Study Group in IEEE 802.3
– Tally:  24
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Results as of 10:00 AM PT



Future work
• Ask 802.3 WG for approval at July 2021 Closing Meeting
• If approved, request formation of the Study Group by 

IEEE 802 EC
• Continue to use the SPEP2P SG reflector and web page
• Anticipated SPE P2P Study Group meetings will continue 

and now be exclusively on the long-term PAR, 
transitioning to the new SG
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