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UNH-IOL at a Glance

The UNH-IOL as founded in 1988. Main UNH campus is located in 
Durham, New Hampshire, USA

The UNH-IOL is a non-profit neutral, third-party laboratory dedicated to 
testing data networking technologies through industry collaboration.

The UNH-IOL has been involved with TSN since the days of Residential 
Ethernet (’05) and in Ethernet Physical layer test since 1988.  

● Principal developer of Avnu Automotive Certification Test Plans & Tools
● Principal developer of OPEN Alliance Physical layer, PCS, Phy Control 

and Sleep/Wake Test Plans
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Bob Noseworthy

Principal Engineer,
TSN, SPE, 1588 Technologies

Involved with:
APL Group Certification,
Avnu Alliance’s Certification, 
IEEE PTP Certification, 
Open Alliance Certification, 
End-user TSN Profile development &
IEEE 802.1 TSN Working Group

Today’s Speaker
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Jason Sisk

Technical Manager, SPE, 
Automotive and Industrial 
Technologies

Actively involved in OPEN 
Alliance and IEEE 802.3 working 
groups



Agenda

Automotive Ethernet Congress and 

UNH-IOL 10BASE-T1S and 10BASE-T1L Activities

TSN and SPE Updates from May’22 802 Interim

○ Ethernet Alliance and O-RAN Alliance Plugfests !

Q/A  and Open Discussion {30 Mins}
○ Put questions in Zoom Q&A Box 
○ Those asking a question will be given 

permission to speak 
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Automotive Ethernet Congress - 2022 

UNH-IOL former student & staff, 
Curtis Donahue, now with R&S, 
presenting on 10GBASE-T1 Testing 
Challenges
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Industry Updates – AEC 2022 Highlights

  Naturally many topics were covered, below are just a few highlights:
o Max Turner (Ethernovia & IEEE 802.1DG ({Automotive TSN Profile Chair}) 

o Presented on challenges with Time Aware Shaper (TAS) limits its usefulness in a vehicular 
setting except in limited cases with low line rates, static networks, and stringent latency needs.    
Note: This is not the first time or only time Max & others have argued against the complexity of TAS for in-vehicle use.

o Marty Gubow / Ionel Ghita (Keysight/Ixia) Note: Many talks/booths on use of MACsec in-vehicle

o Presented on challenges of testing TSN with MACsec, especially with Frame Preemption
o Frank Bähren (Cariad) Note: Many talks on Zonal architecture benefits 

o Presented on Zonal architecture and the need for a group to address configuration and test 
issues currently omitted by OPEN & Avnu.  Autosar may be the place to do the work.

o Kamal Dalmia (Aviva Links) Note: Many talks / panels on asymmetrical links & optical / POF links

o Presented on Asymmetrical Ethernet for sensors, cameras and displays.  For unidirectional 
high data rate links, ‘classic’ full duplex Ethernet (including SPE) is power inefficient compared 
to either an asymmetric energy efficient ethernet (EEE) solution - only now being looked at by 
OPEN’s TC16 - or Automotive Serdes Alliance’s Time Domain Duplexing (TDD) solutions.   
Which will be the optimal solution in 5 years? ASA TDD, TC16 EEE, or ‘classic’ SPE
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Industry Updates – O-RAN / 5G 

• UNH-IOL officially Members as of late Jan’22

• Completed our first ORAN Plugfest
Thanks to participants: 

• Analog Devices, Cisco, IP Infusion, Keysight, Rohde & Schwarz, Viavi

• https://oranalliance.atlassian.net/wiki/spaces/PLUG/pages/2522710173/Final+
Presentations+from+O-RAN+Global+PlugFest+Spring+2022

• Future steps 

• Continue to establish an End-to-End Interoperability testbed, with intent 
to host year-round activities, coordinated with Linux Foundation 5G 
Super Blueprint and others

• Continue to support S-Plane (Synchronization Plane) O-RU and Ethernet 
infrastructure with support of Calnex and ORAN WG9 efforts, potentially 
leveraging existing UNH-IOL draft ITU-T 8275.1 and 8275.2 protocol 
conformance test plans 

https://oranalliance.atlassian.net/wiki/spaces/PLUG/pages/2522710173/Final+Presentations+from+O-RAN+Global+PlugFest+Spring+2022
https://oranalliance.atlassian.net/wiki/spaces/PLUG/pages/2522710173/Final+Presentations+from+O-RAN+Global+PlugFest+Spring+2022
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Industry Updates – Ethernet Alliance

• High Speed Networking Plugfest Completed April 25 – 29, 2022
o 50 and 100 Gbps/lane technologies tested
o Next Plugfest tentatively October 10-14, 2022 @ UNH-IOL

• EA SPE Committee meeting to discuss validation/plugfests for 
SPE, notably 10BASE-T1L / PoDL{SPoE}

o Next meeting June 27th 1pm EDT

o Encourage participation in EA SPE Committee for more 
direct communications under the EA membership rules.

o EA Members, please reach out if you have further questions



IEEE 802.1 Workload
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● There is a lot happening!

● At one point in time, IEC/IEEE 
60802 (Industrial TSN Profile) 
referenced 42 other IEEE 802 
standards

● Calling something “TSN” is 
akin to describing your network 
needs as just “Ethernet” – TSN 
is many standards, many 
features, profiles remain 
essential!
○ Only the ProAV Profile 

802.1BA is done today! 

Source: https://www.ieee802.org/1/files/public/minutes/2022-03-closing-plenary-slides.pdf



May IEEE 802.1 Plenary Update

● May’22 Updates (see ieee802.org/1/tsn for more)
○ 60802 - all technical comments in the 1010 comments submitted against D1.3 
○ May 4, 9-11am EDT, 802.1 “Common TSN for converged networks”

■ Günter Steindl (Siemens)  and Henning Kaltheuner d&b Audio) 
https://www.ieee802.org/1/files/public/docs2022/new-Steindl-Kaltheuner-Common-TSN-0522-
v01.pdf

■ János Farkas (802.1 TSN TG Chair) and Greg Schlechter (Avnu) 
https://www.ieee802.org/1/files/public/docs2022/new-Farkas-Common-TSN-0522-v01.pdf

○ P802.1ASds – adding support for 802.3 Half-duplex MAC (10BASE-T1S need)

● 802.1 July Plenary - Montreal, Quebec, Canada - July 11-15 {hybrid meeting}

● PAR for enhancing Cyclic Queuing and Forwarding 
https://www.ieee802.org/1/files/public/docs2022/dv-draft-PAR-0522-v01.pdf
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https://www.ieee802.org/1/files/public/docs2022/new-Steindl-Kaltheuner-Common-TSN-0522-v01.pdf
https://www.ieee802.org/1/files/public/docs2022/new-Steindl-Kaltheuner-Common-TSN-0522-v01.pdf
https://www.ieee802.org/1/files/public/docs2022/new-Farkas-Common-TSN-0522-v01.pdf
https://www.ieee802.org/1/files/public/docs2022/dv-draft-PAR-0522-v01.pdf


May IEEE 802.1 Plenary Update

A 60802 ad-hoc
also met 
June 13-15 
in Frankfurt to prepare 
D1.4 for the next
Plenary (July 10-14)
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May IEEE 802.3 Interim Update

● Project started: 802.3dg - Physical Layer Specifications and Management 
Parameters for 100Mb/s Operation and Associated Power Delivery over a 
Single Balanced Pair of Conductors  (you can think of this as “100BASE-T1L”)

○ https://www.ieee802.org/3/dg/public/May_2022/index.html

● 802.3de continuing (10Mbs SPE support for Time Synchronization Service 
Interface) {May focused on initial SA ballot comments on D3.0}

●  802.3cy continuing (Greater than 10Gbps SPE) {May resolved D1.1 comments 
leading to D1.2 recirculation}
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https://www.ieee802.org/3/dg/public/May_2022/index.html
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SPE Summary Updates - ≥100Mbps 

100BASE-T1 to MultiGig, OPEN Alliance and Ethernet Alliance + Plugfests!

Contributing to 
Open Alliance 
Errata and ISO 
process for 
100BASE-T1 test 
plans. 

Working toward 2 
1000BASE-T1 
PCS/PhyC tools !

Continuing to develop 
MultiGig PMA test 
capability launch and 
work with industry 
leaders for MultiGig 
PCS/PhyC 
compliance testing

Anticipating Summer 2022 
plugfests for SPE interests 
(potential for 10BASE-T1L through 
MultiGig SPE – possibly include 
1000BASE-T1 Type B and 40Meter 
reach)

Expected to be in coordination 
with EA SPE committee, though open 
to others (eg: OPEN TC14 for 
10BASE-T1S)

Participating in 
discussions with the 
Ethernet Alliance SPE 
group on potential 
activities for further EA 
driven validation
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SPE Summary Updates - T1L

10BASE-T1L and APL (Advanced Physical Layer)

APL Certification 
testing online and 
expanding to the 
APL Group 
membership and 
organization labs

10BASE-T1L PMA, PCS, 
PHY-Control and 
Auto-Negotiation In 
development

● PMA fully available 
and PCS partially 
available

APL-Violett Test 
Software Available 
enabling in-house APL 
testing

Tooling available: PCB 
Test Fixtures

● Bias Tees for Spur/ 
Trunk Source/Load

● Line taps + more

https://license.unh.edu/produ
cts/iol/APL

Service offering 
migrating to a 
10BASE-T1 Service 
group

● APL Testing 
available as 
Pay-per-test

● Silicon conformance 
testing moving out of 
“Low-speed SPE” 
group 
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SPE 10BASE-T1S Updates

Call to join UNH-IOL’s 10BASE-T1S effort

Leveraging existing 
UNH-IOL test 
solutions, including 
for T1L, to enable 
rapid T1S test 
solution creation. 

10BASE-T1S PMA, 
PCS, PLCA and 
Auto-Negotiation In 
development

Enabling existing 
Half-Duplex MAC testing 
via 10BASE-T1S PHY 
(with PLCA disabled)

Test software and 
tooling to be made 
available

10BASE-T1S Service 
group

Meet with us in-person  
Montreal, July 11-15 to 
discuss 

● Schedule private 
meeting times Mon July 
11 and Tues July 12.

-or- 
● We can schedule Zoom 

meetings to discuss 
activities.
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Continuous Improvement Cycle
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Future Needs / Q&A

Questions and Requests ?  
Contact us on how to ‘kickstart’ such 

efforts.

We want to hear from you!

Several areas are open to further development, with sufficient interest:

With sufficient interest:
● Deeper dive on specific TSN standards ? (Pre-emption, TAS, CM)
● ORAN S-Plane / Telecom TSN validation
● 10BASE-T1S (OPEN Alliance TC14) support
● 100/1000BASE-T1 Interoperability testing (per OPEN definition)

○ Extending our TC1/TC12 service offering
● Full coverage of OPEN TC8 ECU & TC11 Silicon validation 

○ Could be provided via Violett® and supported hardware solutions
○ Potential partnership with T&M equipment provider

● Accelerate & expand Timing Security / Quality of Time testing
● Accelerate & expand custom FPGA TSN NIC development
● Accelerate coverage of TSN Profiles In I.A., Telecom, Automotive, etc.

Thoughts?
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Q&A 

Thanks for your Questions!
Contact us (see next slide) for options on 

how to ‘kickstart’ such efforts.

We want to hear from you!

Input from the discussion in April’22:

Interest expressed / updates given on:
● Any research on TSN for vehicle networks with mixed physical 

layers (SPE, CAN, LIN, FlexRay)? {yes, see AEC update! hope you were 

able to attend!}

● Any plans for an open source project for TSN, to accommodate 
the newer IEEE standards being included? {see OpenAvnu}  

● Schedules for profiles in flight {see 60802 timeline in this update, others 

lack explicit timelines}

● Multiple inquiries around plugfest activities and organization, 
MultiGig SPE, TSN, Management, Security all potential topics of 
focus/event.

Thoughts?
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Contact Information

Single Pair Ethernet and Time Sensitive Networking Testing Services

Operations Manager 
mwhisnant@iol.unh.edu

Michelle WhisnantMike Goding

Sales Support 
MikeG@iol.unh.edu 

Bob Noseworthy

Principal Engineer 
ren@iol.unh.edu

Jason Sisk

Technical Manager 
jsisk@iol.unh.edu    

https://www.linkedin.com/company/unh-interoperability-lab
https://twitter.com/UNH_IOL
https://www.youtube.com/c/unhiol
mailto:mwhisnant@iol.unh.edu
mailto:MikeG@iol.unh.edu
mailto:ren@iol.unh.edu
mailto:jsisk@iol.unh.edu

