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IEEE P802.3cd 50 Gb/s, 100 Gb/s, 200 Gb/s Ethernet Task Force — July 26,

2016:
Prepared by Kent Lusted

IEEE P802.3cd 50 Gb/s, 100 Gb/s, and 200 Gb/s Ethernet Task Force meeting convened at 1:08
p.m., July 26, 2016, by Mark Nowell, IEEE P802.3cd Task Force Chair.

Mr. Nowell welcomed attendees.

Chair reviewed agenda in http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0la 0716.pdf

Introductions were made.

Motion #1:
Move to approve the agenda:
e Moved by: Thananya Baldwin

e Second by: Mike Dudek
e Passed by voice without opposition

Minutes were posted shortly after the meeting. Chair asked if there were any comments on the
posted minutes. No one responded.

Motion #2:
Move to approve the May 2016 interim minutes:
e Moved by: Steve Trowbridge

e Second by: Brad Booth
e Passed by voice without opposition

Chair reminded participants to observe meeting decorum. Called for members of the press. No
one responded. Photography and recording are not permitted.

Chair reviewed the reflector and web information. Chair reviewed the ground rules for the meeting.

Chair reviewed the attendance procedures. Chair reminded participants to sign into the IEEE
Attendance Tool and to sign the book.

Chair reviewed the IEEE structure.

Chair reviewed the Bylaws and Rules slides in
http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0la 0716.pdf

IEEE Patent Policy: Chair reviewed the Patent related slides on the 4 slides contained in the
agenda. Chair calls for potentially essential patents. No one responded. Chair read the
Guidelines for IEEE WG meetings. No one responded.



http://www.ieee802.org/3/cd/public/July16/agenda_3cd_01a_0716.pdf
http://www.ieee802.org/3/cd/public/July16/agenda_3cd_01a_0716.pdf

Chair advised the WG attendees that:
e The IEEE’s patent policy is described in Clause 6 of the IEEE-SA Standards Board Bylaws;

e Early identification of patent claims which may be essential for the use of standards under
development is strongly encouraged,;

e There may be Essential Patent Claims of which the IEEE is not aware. Additionally, the
IEEE, the WG, nor the WG chair can ensure the accuracy or completeness of any
assurance or whether any such assurance is, in fact, of a Patent Claim that is essential for
the use of the standard under development.

No one responded.

Chair reviewed the IEEE 802.3 Standards Process.

Chair noted that there are 2 proposed communications, a liaison letter to the ITU and an informal
communication to the OIF. The responses to the letters were reviewed in the P802.3bs Task
Force meeting. Chair reviewed them in the P802.3bs Task Force and found no significant issues.
The Chair will review the responses for approval.

Chair reviewed the P802.3cd Ethernet Task Force approved project documentation. Chair noted
that a timeline has not yet been adopted.

Chair reviewed the adopted objectives. Chair noted that there is a potential issue with the project
documentation based on the potential baselines (contributed presentations) for the 2 km 100 Gb/s
SMF objective. The PAR and CSD responses may need modification, if these baselines are
adopted.

Chair reviewed the potential timeline in
http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0la 0716.pdf

Goals for the meeting:
e Review technical contributions

¢ Build, assess consensus on proposals
e Consider making some decisions:

o0 Baselines

0 New Objectives
e Establish work items for Sept Meeting
e Adopt a schedule

Chair noted that he will post updated versions of presentations to the website.
Chair noted that the “Editorial Considerations” presentation will move to the end of the session.
Chair noted that there was a late contribution request from Pete Anslow with an analysis on

alignment markers. (See http://www.ieee802.org/3/cd/public/Julyl6/anslow 3cd 02 0716.pdf)
Chair asked if there was objection to hearing the presentation. No one responded.



http://www.ieee802.org/3/cd/public/July16/agenda_3cd_01a_0716.pdf
http://www.ieee802.org/3/cd/public/July16/anslow_3cd_02_0716.pdf

Future Meetings:
e Sept 2016 Interim
0 Week of Sept 12th, 2016 — Fort Worth, Tx
e November 2016 Plenary
0 Week of Nov 7th, 2016 — San Antonio, Tx
e January 2017 Interim
0 Week of Jan 9, 2017 — Orange County, CA

Anyone interested in hosting a meeting should contact the Chair or Steve Carlson.

IEEE P802.3cd Task Force Ad-hoc report:
See http://www.ieee802.org/3/cd/public/July16/lusted 3cd 01 0716.pdf
e Kent Lusted noted that the joint ad hoc meetings will likely resume on August 10, 2016 and

switch to a weekly cadence. Details will be announced over the reflector.

Presentation #1.:
“Nomenclature Update”, Kent Lusted
See: http://www.ieee802.0rg/3/cd/public/July16/lusted 3cd 02a 0716.pdf
e Author noted that an updated version ‘02a’ contains additional technical content related to
the AUI interfaces that will be discussed at the meeting.
e Author noted that the table on slide 6 can be used as a reference for the AUI interfaces.
Additionally, the presentation does not propose the nomenclature for those interfaces at this
time.

Chair displayed the liaison letters to the ITU and the OIF:
(http://lwww.ieee802.orq/3/cd/public/Julyl6/trowbridge 3bs 0la 0716.pdf and
http://www.ieee802.org/3/cd/public/July16/trowbridge 3bs 02a 0716.pdf)

Motion #3:
Move that the Task Force approve the text in trowbridge_3cd_0l1la 0716.pdf with editorial license
granted to the Chair (or his appointed agent) as a liaison communication from the IEEE 802.3
Working Group to ITU-T SG15 and approve the text in trowbridge_3bs_02a_0716.pdf with editorial
license granted to the Chair (or his appointed agent) as an informal communication from the IEEE
802.3 Working Group to OIF.

e Moved by: Steve Trowbridge

e Second by: Pete Anslow
e Procedural (>50%)
e Motion passes by voice vote without opposition

Presentation #2:
“Continuing discussion on “Missing objectives"”, Peter Stassar
See: http://www.ieee802.org/3/cd/public/Julyl6/stassar 3cd 0la 0716.pdf
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e Author had an updated presentation ‘Ola’ that removes the proposal and makes editorial
changes.

Presentation #3:

“Architectural Support for 50/100 GbE Breakout”, Ali Ghiasi

See: http://www.ieee802.org/3/cd/public/July16/ghiasi_3cd 0la 0716.pdf
e Author had an updated presentation ‘0la’

e Clarifying questions were asked and answered.

Presentation #4:

“The need for 25G electrical lanes support”, Mark Gustlin

See: http://www.ieee802.org/3/cd/public/July16/qustlin_3cd 01 0716.pdf
e Clarifying questions were asked and answered.

Break at 2:55 p.m. Resume at 3:15 p.m.

Presentation #5:
“50GE/NG100GE PCS Consideration”, Tongtong Wang
See: http://www.ieee802.org/3/cd/public/July16/wang 3cd 01 0716.pdf
e Discussed that the implementation can vary from the specification as long as the logic

behaves the same as required by the specification.

Presentation #6:
“50GE FEC codeword alignment with 16k AM spacing”, Andre Szczepanek
See: http://www.ieee802.org/3/cd/public/July16/szczepanek 3cd 01 0716.pdf
e Author noted that he intends to use a straw poll to gauge support for 16k vs. 20k alignment

markers.

Chair reminded participants to sign into the IEEE Meeting Attendance Tool and to sign the
attendance book.

Presentation #7:
“RS(544,514) FEC performance including precoding”, Pete Anslow
See: http://www.ieee802.org/3/cd/public/Julyl6/anslow 3cd 01 0716.pdf
e Author noted that the presentation has not changed since the last presentation in the Task

Force ad hoc.

e Author asked for a show of hands of people that did not see the presentation in the ad hoc.
A few people indicated.

e Clarifying questions were asked and answered.
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Presentation #8:
“100GbE Alignment Markers”, Pete Anslow
See: http://www.ieee802.org/3/cd/public/Julyl6/anslow 3cd 02 0716.pdf
e Discussed the need for the analysis to be done with the 50 Gb/s logic proposal.

Presentation #9:
“TX precoder for 802.3cd electrical links”, Raj Hegde
See: http://www.ieee802.org/3/cd/public/Julyl6/hegde 3cd 01 0716.pdf

Presentation #10:

“50GbE and NG 100GbE Logic Baseline Proposal”, Gary Nicholl

See: http://www.ieee802.org/3/cd/public/July16/nicholl 3cd 0la 0716.pdf
e Discussed that the reference to 50GAUI-2b is Annex 120 B/C.

e Discussed the need to clarify what the RX does with the precoding if it does not use it.

Presentation #11:
“PreFEC BER Monitoring”, David Ofelt
See: http://www.ieee802.org/3/cd/public/Julyl6/ofelt 3cd 01 0716.pdf
e Discussed the need for the PreFEC BER monitoring for the 50G application.

Chair noted that the start time on Wednesday is 8:00 a.m. per the schedule.

Break at 5:35 p.m.
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http://www.ieee802.org/3/cd/public/July16/hegde_3cd_01_0716.pdf
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IEEE P802.3cd 50 Gbh/s, 100 Gb/s, 200 Gb/s Ethernet Task Force — July 27,

2016:
Prepared by Kent Lusted

Meeting convened at ~8:05 a.m., July 27, 2016, by Mark Nowell, IEEE P802.3cd Task Force Chair.

Chair reviewed the plans for the day. Chair displayed the agenda presentation:
http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0la 0716.pdf

Chair noted that the schedule will be tight for the day and asked presenters to keep to their
scheduled times.

Chair reminded participants to sign into the IEEE Meeting Attendance Tool and to sign the
attendance book.

Presentation #12:

“CI73 AN baseline proposal for 802.3cd”, Jeff Slavick

See: http://www.ieee802.org/3/cd/public/Julyl6/slavick 3cd 0Ola 0716.pdf
e Mike Dudek offered his support to the presentation.

Presentation #13:

“EEE baseline proposal for 802.3cd”, Jeff Slavick

See: http://www.ieee802.org/3/cd/public/Julyl6/slavick 3cd 02 0716.pdf
e Clarifying questions were asked and answered.

Presentation #14:
“50GAUI-2 and 100GAUI-4 C2C and C2M Baseline Proposals for 50G and 100G Ethernets”, Mike
Li
See: http://www.ieee802.org/3/cd/public/July16/li_3cd 0la 0716.pdf
e There was a request to remove the 3™ bullet “100GAUI-4" on slide 7.
e Author will provide updated ‘0l1a’ with the changes discussed during the Q&A portion.
e Editor-in-Chief and Chair asked participants to hold comments related to the nomenclature
and focus on the technical aspects of the presentation. Kent Lusted will be working on the
nomenclature consensus building.

Presentation #15:
“TIA-492AAAE wideband multimode fiber spec publication”, Paul Kolesar
See: http://www.ieee802.org/3/cd/public/Julyl6/kolesar 3cd 01 0716.pdf
e Discussed the ecosystem and multi-vendor availability for this fiber in the market.

e Discussed the reach of SWDM on the various types of fiber.
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Presentation #16:
“Updated baseline proposal for the 100 Gb/s MMF objective using two-wavelength PAM4
transmission”, Jonathan Ingham
See: http://www.ieee802.org/3/cd/public/July16/ingham_3cd 0la 0716.pdf
e Updated presentation ‘0la’ with minor changes.

e Discussed the link power budget proposal. The laser is Class 1-M.

Presentation #17:

“Transmitter testing for MMF PMDs”, Jonathan Ingham

See: http://www.ieee802.org/3/cd/public/Julyl6/ingham 3cd 02 0716.pdf
e Discussed the assumptions made on the T-spaced FFE equalizer.

Presentation #18:
“Wavelength Dependence of Multimode Fiber Bandwidth & Dual Wavelength Channel
Performance”, Rick Pimpinella
See: http://www.ieee802.org/3/cd/public/Julyl6/pimpinella_3cd 0la 0716.pdf
e Discussed the shift results in the minimally compliant fiber testing.

e Discussed the effect of multiple wavelength laser proposals on the fiber.

Break at ~10:20 a.m. Resume at ~10:35 a.m.

Presentation #19:

“Baseline specifications for 100G 2km and 10km SMF PMDs following 200G 2km and 10km SMF
PMD specs”, Chris Cole

See: http://www.ieee802.org/3/cd/public/Julyl6/cole _3cd 0la 0716.pdf

Presentation #20:
“100GBase-DR2: A Baseline Proposal for the 100G 500m Two Lane Objective”, Brian Welch
See: http://www.ieee802.org/3/cd/public/Julyl6/welch _3cd 0la 0716.pdf

e Updated presentation ‘01a’ with additional supporters.

e Clarifying questions were asked and answered.

Presentation #21.:

“Data center applications for 100GBase-FR objective”, Tom Palkert

See: http://www.ieee802.org/3/cd/public/Julyl6/palkert 3cd 01 0716.pdf
e Clarifying questions were asked and answered.

Presentation #22:
“Experimental results on single wavelength 100Gbps PAM4 modulation”, Matt Traverso
See: http://www.ieee802.org/3/cd/public/Julyl6/traverso_3cd 01 0716.pdf

e Updated presentation ‘O1a’ with new slide 3 with additional background information.

e There was a request to increase the length of the test pattern.
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e Discussed the BER vs. RX equalizer results on slide 8. The equipment in the setup limited
the data to 5E-06.

e Atul Gupta noted that the TIA used in the experiment was designed for lower optical power
than was tested and some saturation effects were observed.

Chair reminded participants to sign into the IEEE Meeting Attendance Tool and to sign the
attendance book.

Break at 11:50 a.m. Resume ~1:10 p.m.

Chair reminded participants to sign into the IEEE Meeting Attendance Tool and to sign the
attendance book.

Presentation #23:
“Baseline proposal for the 100 Gb/s SMF PHY 2 km objective using single wavelength PAM4
modulation”, David Lewis
See: http://www.ieee802.org/3/cd/public/July16/lewis_3cd 01 0716.pdf
e Discussed the use cases and receiver specifications.
¢ Chair noted that the concern regarding the approved project CSD responses would be
addressed after the question queue is finished.

e Concern was expressed about the production viability of the proposed solution.

Chair noted that there appears to be some confusion about the discussion held at the May 2016
interim around the adoption of the 100G 2km SMF objective. Chair noted that motion #8 in
Whistler (May 2016) was adopted without “two-lane” verbiage. Brad Booth stated, as the mover of
the motion, that the “two-lane” term was omitted explicitly in the motion and had been part of the
discussion around the motion to adopt.

Chair noted that the Task Force now has an objective for 2km 100 Gb/s over SMF and needs to
adopt a baseline to fill that objective. Chair noted that the CSD responses use “50G electrical and
optical signaling” and was accurate when the CSD responses were adopted at the March 2016
Plenary meeting as there were no 100G SMF objectives at the time. If the Task Force chooses to
adopt a baseline that uses 100 Gb/s optical signaling, then the project CSD responses will need to
be updated. The two new objectives that were adopted by the Task Force in May 2016 have not
yet been adopted by the Working Group. This will be addressed in the WG Plenary on Thursday.
Chair noted that a 100 Gb/s single lane proposal will also need CSD changes and that supporters
of that proposal will need to bring proposed changes to the CSD responses. Chair noted that there
is another proposal based on 50 Gb/s optical signaling competing for the 2km baseline.

Chair asked if there were any questions or comments on this approach. No one responded.

Presentation #24.

“Ethernet Adoption: SERDES Rates & Form Factors”, Jeff Maki

See: http://www.ieee802.org/3/cd/public/Julyl6/maki_3cd 0la 0716.pdf
e Updated presentation version ‘0l1a’ with clarifications.

9
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e Clarifying questions were asked and answered.

Presentation #25:
“One meter measured backplane channel data”, Nathan Tracy
See: http://lwww.ieee802.org/3/cd/public/Julyl6/tracy 3cd 0la 0716.pdf
e Author noted that the data will be available on the Task Force website.

e Chair stated that he will announce the posting over the Task Force email reflector.

e Author noted that the backplane channel data was updated from the 2013 contribution due

to an improved connector that is now available.
e The measurements were made at typical room temperature.
e There was concern that the backdrill stub was difficult in production boards.

Presentation #26:
“Baseline proposals for copper twinaxial cable specifications”, Chris Diminico
See: http://www.ieee802.org/3/cd/public/July16/diminico_3cd 0la 0716.pdf

e Updated version ‘0Ol1a’ with clarifications on the baseline proposal.
e Discussed the specification of the connector insertion loss.

Break at ~3:05 p.m. Resume at ~3:35 p.m.

Presentation #27:
“Die/Ball Level Parameters and Channel Characteristics Annex”, Rich Mellitz
See: http://www.ieee802.org/3/cd/public/Julyl6/mellitz_3cd 0la 0716.pdf

e Updated presentation ‘Ol1a’ with supporters

e Concern was expressed about the measurement of the signal at the die pads.
e Discussed the need for a full set of COM and compliance measurement specifications
e Author noted that he intends a straw poll to measure support

Presentation #28:
“Revisiting MCB/HCB requirements in support 50G/lane PAM4”, Ali Ghiasi
See: http://www.ieee802.org/3/cd/public/July16/ghiasi 3cd 02 0716.pdf

e Clarifying questions were asked and answered.

Presentation #29:

“PAMA4 transmitter training protocol”, Adam Healey

See: http://www.ieee802.org/3/cd/public/Julyl6/healey 3cd 0la 0716.pdf
e Updated presentation ‘Ol1a’ with supporters

e Discussed the use of the frame lock indication in the protocol

Presentation #30:

10
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“Working towards baseline COM parameters for Backplane and Direct Attach Cable”, Upen Reddy
Kareti

See: http://www.ieee802.org/3/cd/public/Julyl6/kareti 3cd Ola 0716.pdf
¢ Updated presentation ‘0la’ with additional information
e Discussed the results for the backplane channels
e Clarifying questions were asked and answered

Straw Poll #1: 5:49 p.m.
* For the 100 Gb/s 2km SMF baseline:

— A) | support the 1x100G proposal per lewis_3cd_0la_0716.pdf

B) I support the 2x50G proposal per cole_3cd_01a 0716.pdf
— C) I want more information
* (pick one)

e A:34 ,B:25 ,C:36

There was a request to add an option “remove the objective”. Chair noted that he did not want to
add it to this straw poll but would entertain additional straw polls on that topic. Chair noted that he
considers this straw poll to be an informative check between the two proposals for Task Force.

Break for the day at 5:50 p.m.
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IEEE P802.3cd 50 Gb/s, 100 Gb/s, 200 Gb/s Ethernet Task Force — July 28,

2016:
Prepared by Kent Lusted

Meeting convened at ~8:35 a.m., July 28, 2016, by Mark Nowell, IEEE P802.3cd Task Force Chair.

Chair reviewed the plans for the day. Chair displayed the agenda presentation:
http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0la 0716.pdf

Presentation #31:
“802.3cd Editorial Consideration”, Matt Brown
See: http://lwww.ieee802.orqg/3/cd/public/Julyl6/brown 3cd 0la 0716.pdf
e Updated presentation ‘O1a’ with changes based on the meetings progress this week.

e Clarifying questions were asked and answered.

Chair thanked the editorial team for stepping up to the task.

Motion #4: 8:57 a.m.
Move to adopt li_3cd_01a_0716.pdf as the updated baseline proposal for 50 Gb/s and 100 Gb/s
chip-to-chip and chip-to-module electrical interfaces
 M: Mike Li
S: Gary Nicholl
Technical (>=75%),
Y:98,N:0,A: 16
Results: passes 8:59 a.m.

Straw Poll #2: 9:01 a.m.
For 50 Gb/s Ethernet, | support
— A) a 16k Alignment Marker spacing (per szczepanek_3cd_01_0716.pdf)
— B) a 20k Alignment Marker spacing (per nicholl_3cd_01a_0716.pdf)
« A4 B: 70

Motion #5: 9:09 a.m.
Move to:
— Adopt nicholl_3cd_01a 0716 as the baseline proposal for 50 Gb/s and 100 Gb/s
RS/MII, PCS, FEC and PMA
M: Gary Nicholl
S: David Ofelt
Technical (>=75%),
Y: 100N: 0 A: 13
Results: passes 9:12 a.m.
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Motion #6: 9:13 a.m.

Move to adopt the AN baseline proposed in slavick_3cd_0la_0716.pdf
M: Jeff Slavick

S: Kent Lusted

Technical (>=75%),

Y: 8N: 0 A: 23

Results: passes 9:15 a.m.

Motion #7: 9:16 a.m.

Move to adopt the EEE baseline proposed in slavick_3cd_02a_0716.pdf, slide 5
* M: Jeff Slavick

S: Adee Ran

Technical (>=75%),

Y: 88 N:0A: 23

Results: passes 9:18 a.m.

Motion #8: 9:19 a.m.
Move to adopt diminico_3cd_0la 0716 as the copper twin-axial cable, MDI, TX/RX PCB IL, and
test fixture baseline.
e M: Chris Diminico
S: Mike Dudek
Technical (>=75%),
Y:77N:0 A: 35
Results: passes 9:33 a.m.

Motion #9: 9:34 a.m.

Move to adopt the PAM4 training baseline proposed in healey 3cd_01la_ 0716.pdf
e M: Adam Healey

S: Kent Lusted

Technical (>=75%),

Y: 94N:0 A: 22

Results: passes 9:37 a.m.

Chair showed timeline in agenda (see

http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0Ola 0716.pdf) Timeline used to
communicate progress in the task force. It was noted that there is a typo with two instances of
“D3.2”. Discussed the date for the “last new proposal’; it was recommended to move it to
November 2016 and keep D1.0 in September 2016. Chair displayed the changed version (see
http://www.ieee802.org/3/cd/public/Julyl6/agenda 3cd 0lb 0716.pdf).

Motion #10: 9:49 a.m.
Move to adopt the P802.3cd proposed timeline in agenda_3cd_01b_0716.pdf, slide 26
* M: John D’Ambrosia
* S: Matt Brown
* Technical (>=75%),
* Y:111N: O A: 7
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* Results: passes 9:51 a.m.

Straw Poll #3:
| would support the feature outlined in ofelt_3cd_01_0716.pdf for inclusion in the 802.3cd
specification

* Yes: 62

* No: O

Break at 10:00 a.m. Resume at ~10:30 a.m.

Straw Poll #4:
| would support adopting welch_3cd_0l1a 0716 as a baseline for the 100 Gb/s 500m two lane SMF
objective

* Yes: 18

* No: 3

* Need more information: 57

Chair asked for feedback from members of the Task Force who indicated that they needed more
information. The feedback from the Task Force included: the market for two fiber vs. the current
ecosystem, cost and power estimates vs. the alternatives.

Straw Poll #5:
| would support the adoption of ingham_3cd_01a_0716.pdf as the baseline proposal for the 100G
MMF objective

e yes: 27

* no: 4

* need more information: 63

Straw Poll #6:
| would support the approach outlined in mellitz_3cd_0la 0716 to become an informative Annex in
the 802.3cd specification.

* Yes: 8

e No: 29

* Need more information: 13
 Abstain: 54

Attendance Polls:
Chair noted that the September interim will have P802.3bs Monday-Wednesday and P802.3cd
Wednesday-Friday. The P802.3cd will start as soon as P802.3bs ends. For the Plenary, there will
be overlap
* | will attend the IEEE P802.3cd meetings at the September interim in Fort Worth, TX, USA
(week of September 12, 2016)
— Yes: 72 Maybe: 20
* | will attend the IEEE P802.3cd meetings at the November plenary in San Antonio, TX, USA
(week of November 7, 2016)
— Yes: 76, Maybe: 17
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« | will attend the IEEE P802.3cd meetings at the January interim in Orange County, CA, USA
(week of January 9, 2017)
— Yes: 71 Maybe: 17

Motion #11:
Move to Adjourn:
e Moved by: Adee Ran

e Second by: Ali Ghiasi
e Passed by voice vote without any credible opposition

Meeting ended at 11:06 a.m.
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