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Goals for this Presentation

« Share starting point for an NEA presentation slide deck
« Recruit input on incomplete sections

« Recruit participants to join an Ad Hoc on Tuesday

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force
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NEA Presentation Agenda

Brief History of Ethernet MIl Solutions

Motivating Factors in 802.3da and 802.3dg that Require a new M|

Market Considerations

Possible Path Forward Based on 802.3dg Straw Poll Results

Discussion and Straw Polls



How much is enough?

Brief History of Ethernet Ml
Solutions



MII Evolution
The Parallel Busses



TX_ER
TXD <3:0>

e 2
TX_EN 4

—>
TX_CLK

MII Score Card

Max Data Rate 100 Mbit/s Ethernet

MAC RXD <3:0>
Signal Count 16 Data + 2 Mgmt

Bus Max Clock Rate 25 MHz

Clock Scheme PHY Synchronous
Command Space 4-bit

Commands Assigned Tx - 4/16, Rx—5/16

PLCA Support Yes, Beacon and Commit MDC

MDIO T PHY Mgmt
Controller e Block




Mil Score Card
Max Data Rate 100 Mbit/s Ethernet
Signal Count 7 Data + 1 Clk + 2 Mgmt
Bus Max Clock Rate
Clock Scheme System Synchronous
Command Space 2-bit
Commands Assigned Tx - 2/4, Rx — 2/4 (Note 1)

PLCA Support MDC

MDIO T PHY Mgmt
Controller e Block




MII Score Card

Max Data Rate
Signal Count

Bus Max Clock Rate
Clock Scheme
Command Space
Commands Assigned

PLCA Support

1000 Mbit/s

25 Data + 2 Mgmt
125 MHz

Source Synchronous

8-bit

Tx - 4/256, Rx — 5/256

MDIO
Controller

TX_ER
TXD <7:0> :
TX_EN g
GTX_CLK

coL

RXD <7:0>

PHY Mgmt
Block




MII Score Card

Max Data Rate
Signal Count

Bus Max Clock Rate
Clock Scheme
Command Space
Commands Assigned

PLCA Support

1000 Mbit/s
12 Data + 2 Mgmt

125 MHz

Source Synchronous DDR

8-bit

Tx - 2/256, Rx —4/256

Ethernet

MDIO
Controller

TX_CTL

Ethernet

PHY Mgmt
Block




MII Evolution
Parallel Bus Command Space



Table 22-1—Permissible encodings of TXD<3:0>, TX_EN, and TX_ER

TX_EN TX_ER TXD<3:0= Indication
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Table 22-2—Permissible encoding of RXD<3:0>, RX_ER, and RX_DV

RX_ER

0000 through 1111

Q010
0011
0100 through 1101

0000 through 1111
0000 through 1111

Indication
Normal inter-frame
Normal mter-frame
Assert LPI
PLCA BEACON indication

PLCA COMMIT indication

Reserved

False Carrier indication

Reserved
Normal data reception

Data reception with errors




RX_DV

Table 35-1—Permissible encodings of TXD<7:0>, TX_EN, and TX_ER

00 through FF
I (L1 I
ol
[ 02 through 0E I
' 0oF I
I 10 through 11 I
! " !

Nommal inter-frame

Reserved

I Assert LPI

R
Carrier Extend

Reserved

Carrier Extend Error

Reserved

Normal data trar om

RX_ER RXD<T:0=

00 through FF

02 through 01

20 through FF

) through FF

O} through FF

Tr Il ermor propagation

hexadecimal.

Normal data reception

NOTE—Values in RXD<7:0> column are in hexadecimal.

TEND {eight bits)
TEND_ERROR (eight

L ONE (eight bits)

No applicable meter

No applicable parameter

No applicable parameter

No applicable parameter




TXD <1:0>
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Ethernet
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Controller
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GTX_CLK

Ethernet
MAC RXD <3:0>

MDC

PHY Mgmt
Block

Ethernet
PHY
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MII Evolution
The Serial Buses
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MiII Score Card

Max Data Rate
Signal Count

SerDes Max Rate
Clock Scheme
Command Space
Commands Assigned

PLCA Support

1000 Mbit/s

System Diagrams (SGMII Spec)

4/port + 2 Mgmt

1.25 Gb/s

CRS® *—I

RX DV = 802.3z
RX_ER Receive
RXD[7:0] =i PCS
RX_CLK

TX EN

~<— CRS
023z [T XDV
o e 8023z .
Transmit [ RX LR
RXCLE PCS et RXD[7:0]
l«— RX (K

< COL

802,37 Auto-Negotiation

SerDes or Source Sync

Large — Ordered Sets

8 Non-Idle Sets Defined

No

™ TX_EN
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I Transmit TXCLE Receive 5
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= oty Reg<DI5DE= s Confa_Reg-Di5:D6= Number of .
Code Ordered Set Codestivmap Encoding
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o _sodegreupsde | 0123458788 Q123456788 | m_codegroup<dls v Enor_Propagation | 1 K3
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Figure 36-3—PCS reference diagram

Two dstn code-groups epresenting the Config_Reg valoe
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MII Evolution
The Multi-Port Serial Busses



MiII Score Card

Max Data Rate
Signal Count
SerDes Max Rate
Clock Scheme
Command Space

Commands Assigned

PLCA Support

1000 Mbit/s, 4 Ports

NP MAC
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USGMII Overview
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MII Evolution
10 Gig / mGig Ml Interfaces



PLS Service Primitives Reconciliation Sublayer XGMII Signals
TXD<31.0>

PLS_DATA request TXC<3:0>
TX_CLK

PLS_SIGNAL indication
RXD<31:0=
PLS_DATA indication RXC<3:0>
RX_CLK
PLS_DATA_VALID.indication

PLS_CARRIER.indication

Figure 46-2—Reconciliation Sublayer (RS) inputs and outputs

First Bﬂ_\l! MAC's Serial Bit Stream

8>

e
@E fXD<16+-RXD <234 RXD <24 RXD<31>
o? D16+  D23|D24 = D31

MAC’s Serial Bit Stream

Figure 46—-4—Relationship of data lanes to MAC serial bit stream




USXGMII Modes

USXGMII Type Num Network Port Types Replications — E@S SERDES
Prts Lowest to Highest Speed

data speed (Gbps)

10G-USXGMII 100M/1G/2.5G/5G/10G 100,10,4,2,1 | Clause 49 | 10.3125
5G-USXGMII T00M/1G/2.5/5G 50,5,2, 1 515625

USXGMII Modes

MP-USXGMII Type Num Network Port Types Replications — PCS SERDES
Prts Lowest to Highest Speed

data speed (Gbps)

10M/100M/1G/2.5/5G 500/50/5/2/1 5.15625
10M100M/1G/2.5G/5G 500/50/5/2/1 10.3125

G-SXGMII
0G-DXGMII

0G-DXGMII
.5G-SXGMII

G-DXGMII 10M/100M/1G/2.5G 250/25/2.5/1 Clause 49 |5.156
2 1

10M/100M/1G/2.5G/5G/10G|1000/100/10/4/2/1
10M/100M/1G/2.5G 250/25/2.5/1 2.578125

USKXGMII-M
System
Interface




Feedback Requested
. Is this the right amount of
detail or is this too little?

Quick Review of Past Mlls
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MII Score Card

Max Data Rate 100 Mbit/s Ethernet

MAC RXD <3:0>
Signal Count 16 Data + 2 Mgmt

Bus Max Clock Rate 25 MHz

Clock Scheme PHY Synchronous
Command Space 4-bit

Commands Assigned Tx - 4/16, Rx—5/16

PLCA Support Yes, Beacon and Commit MDC

MDIO T PHY Mgmt
Controller e Block




Table 22-1—Permissible encodings of TXD<3:0>, TX_EN, and TX_ER

TX_EN TX_ER TXD<3:0= Indication

o [ e aeam
oo moamconeeer
e mocowmee
O owwemin mew
D0 oo | e
IR R Ty ey

Table 22-2—Permissible encoding of RXD<3:0>, RX_ER, and RX_DV

RX_ER

0000 through 1111

Q010
0011
0100 through 1101

0000 through 1111
0000 through 1111

Indication
Normal inter-frame
Normal mter-frame
Assert LPI
PLCA BEACON indication

PLCA COMMIT indication

Reserved

False Carrier indication

Reserved
Normal data reception

Data reception with errors




MiII Score Card
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SerDes Max Rate
Clock Scheme
Command Space
Commands Assigned

PLCA Support

1000 Mbit/s
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4/port + 2 Mgmt

1.25 Gb/s

CRS® *—I

RX DV = 802.3z
RX_ER Receive
RXD[7:0] =i PCS
RX_CLK

TX EN

~<— CRS
023z [T XDV
o e 8023z .
Transmit [ RX LR
RXCLE PCS et RXD[7:0]
l«— RX (K

< COL

802,37 Auto-Negotiation

SerDes or Source Sync

Large — Ordered Sets

8 Non-Idle Sets Defined

No

™ TX_EN
. e ——— 2.3
TX_ER ———=| 8023z 802 32 TX ER
I Transmit TXCLE Receive 5
IXD[7:0] ——=  pcg pes  [IXD[T0)
TX LK -— le——TX_CLK
GIX CLK ————| —=GIX_CLK
a - URS function changes when EEE is operating * TX ER Suppression
PCS Scheme (Clause 36) Commands (Clause 36)
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Figure 36-3—PCS reference diagram

Two dstn code-groups epresenting the Config_Reg valoe
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Motivating Factors in 802.3da
and 802.3dg that Require a
hew M|



Feedback Requested
What else should we mention?

Motivation

« 802.3dg wants a new Ml
« Needs to provide a modern single-port solution for 100 mbit/s data rates
« Also need to solve multi-port applications to enable switch density
« Ordered sets already proposed on top of existing Mll to address gaps

« 802.3da also wants a new M|
« Most issues from 802.3dg apply to 802.3da as well
« PLCA over MII presents challenges

« We need consensus on the right place to do this work

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force



Market Considerations



Feedback Requested
Looking for contributions here

Market Stuff goes here

« Possible Topics
« Implementation Complexity of High Pin Count Interfaces?
« Challenges with existing four-pair/two-pair PHYs in existing applications?

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force



Possible Path Forward Based
on 802.3dg Straw Poll Results



Implementation Rough Sketch

Start with Cisco USGMII Specification

« https://developer.cisco.com/site/usgmii-usxgmii/

Use amended Clause 36 ordered sets with added PLCA support

Update config register definitions

Change rates to 1/10™ USGMII data rates

« Consider omitting scrambler

Adopt SGMII-style source-synchronous clocking for lower complexity options:
+ Single-ended SDR data + 125 MHz Clock
+ Single-ended DDR data + 62.5 MHz Clock
 Differential Data + Clock (at cost of 2x pins)
+ Differential Data + Clock Recovery (SerDes)

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force


https://developer.cisco.com/site/usgmii-usxgmii/

_PLS Reconciliation Sublayer (RS)
service interface

PLS_DATA request

PLS_CARRIER.indication
PLS_SIGNAL.indication

PLS_DATA.indication
PLS_DATA_VALID.indication

Figure 148-2—PLCA functions within the Reconciliation Sublayer (RS)




Single-Port Configuration

Ethernet Ethernet
MAC PHY

MDIO PHY Mgmt
Controller L ————————— Block




Multi-Port Configuration

TX_P

Octal Octal
MAC PHY

Controller




Single-Port Configuration

TXD
—>

Ethernet TX_CLK
MAC RXD

MDIO se——— PHY Mgmt

Controller X e Block

Multi-Port Configuration
TX_P

Ethernet TX_N Ethernet
Octal RX P g Octal
MAC - PHY

MDIO BT unmmmmmmg PHY Mgmt
Controller e Block




Supported Configurations Proposal A

Number of Data Data Speed Number of Maximum MII Data Rate Comment

ports per port Parts (Mbps)
1-port 10M 1 12,5 One Port, 10 Mbit Only
10M 10 Mbps Data Payload Before 8b/10b Overhead
(USMII-Lite)
1-port 10/100M 1 125 One Port
10/100M 100 Mbps Data Payload Before 8b/10b Overhead
(USMIN)
4-port 10/100M 4 500 Maximum of 4 ports
10/100M 400 Mbps Data Payload Before 8b/10b Overhead
(Q-UsMII)
8-port 10/100M 8 1000 Maximum of 8 ports
10/100M 800 Mbps Data Payload Before 8b/10b Overhead
(O-USMII)

No In-Band Control Bandwidth Reservation

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force




Supported Configurations Proposal B

Number of Data Data Speed Number of Maximum MII Data Rate Comment

ports per port Parts (Mbps)
1-port 10M 1 15.625 One Port, 10 Mbit Only
10M 10 Mbps Data Payload Before 8b/10b Overhead
(USMII-Lite) 2.5 Mbps In-Band Control Bandwidth Reserved
1-port 10/100M 1 156.25 One Port
10/100M 100 Mbps Data Payload Before 8b/10b Overhead
(USMIT) 25 Mbps In-Band Control Bandwidth Reserved
4-port 10/100M 4 625 Maximum of 4 ports
10/100M 400 Mbps Data Payload Before 8b/10b Overhead
(Q-USMII) 100 Mbps In-Band Control Bandwidth Reserved
8-port 10/100M 8 1250 Maximum of 8 ports
10/100M 800 Mbps Data Payload Before 8b/10b Overhead
(O-usMmiIl) 200 Mbps In-Band Control Bandwidth Reserved

Includes In-Band Control Bandwidth Reservation

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force




Single-Port Configuration

TXD
Ethernet TX_CLK q Ethernet
MAC RXD PHY
RX_CLK
MIl Score Card =
Max Data Rate 100 Mbit/s, with 8 and 1 Port Modes MDC
PHY Mgmt
Signal Count 4 per PHY + 2 Mgmt Controller P MDIO Block
Clock Scheme SP -125 MHz Source Sync Clock
MP - 1.0 Gb/S SerDes Multi-Port Configuration
TX_P
06 LT el Amended Clause 36 Ordered Sets, e N e
Packet Control Header Octal v Octal
Features PTP Timestamp via PCH MAC R N PHY
Preemption via PCH -
EEE via Ordered Sets MDC
PLCA via Ordered Sets e MDIO PHY Mgmt

Controller ¥ Block

42




Discussion and Straw Polls

Feedback Requeste



TIE | |
CISCO The bridge to possible



Specific Feedback Sought

Clause 36 PLCA Ordered Set fix should be done in IEEE 802.3, but should it be part of
.3dg or a one-off quick effort?

« Should MlIl Spec be done as an industry spec to accelerate the existing SPE market?
« Do we want to bump the multi-port SerDes to 1.25 Gb/s to enable in-band MDIO?

« Same question, but for single-port, source-synchronous interface by faster clock
and/or DDR data transfer methods to enable in-band MDIO?

« Is using a common Clause 36 PCS coding scheme for both single and multi-port
interfaces beneficial?

« Are we deluding ourselves in thinking the RS will be in charge of PLCA?
« If so, should we pivot to a model where PHY-based PLCA is explicitly supported?

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force



Feature Requirement Straw Poll Summary

Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)
Energy Efficient Ethernet (LPI)
Four-Pair 10/100 PHY Compatibility
Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Options: Mandatory Feature, Optional Feature, Omit Feature

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force



Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Control Bandwidth
Reservation

Should we allocate reserved
bandwidth for guaranteed
delivery of control messages in
the MIl data stream?

Options:

Yes, Mandatory Feature 15
Yes, Optional Feature 2
No, Omit Feature 3
Abstain, No Opinion 13

47



Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Embedded MDIO

Should we support embedding
MDIO transactions in the MIl data
stream?

Options:

Yes, Mandatory Feature 16
Yes, Optional Feature 5
No, Omit Feature 3
Abstain, No Opinion 10
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

PTP Timestamping

Should we support
communicating PTP timestamps
in the Ml data stream?

Options:

Yes, Mandatory Feature 14
Yes, Optional Feature 9
No, Omit Feature 1
Abstain, No Opinion 10
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Frame Preemption (802.1Q
IET)

Should we support
communicating information
necessary to manage frame
preemption in the Mll data
stream?

Options:

Yes, Mandatory Feature 9
Yes, Optional Feature 4
No, Omit Feature 1
Abstain, No Opinion 18
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Energy Efficient Ethernet
(LPI)

Should we support
communicating control data
necessary to enable EEE in the Ml
data stream?

Options:

Yes, Mandatory Feature 15
Yes, Optional Feature 8
No, Omit Feature O
Abstain, No Opinion 8
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Two-Pair 10/100 PHY
Compatibility

Should we support
communicating management
information necessary to support
legacy 10/100 four-pair PHYs in
the MIl data stream?

Options:

Yes, Mandatory Feature 15
Yes, Optional Feature 2
No, Omit Feature 2
Abstain, No Opinion 15
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Half-Duplex Operation
(CoL)

Should we support
communicating status messages
necessary to manage collisions in
the MIl data stream?

Options:

Yes, Mandatory Feature 15
Yes, Optional Feature 4
No, Omit Feature 2
Abstain, No Opinion 11
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

Half-Duplex Late Collision
Frame Correlation

Should we support correlating
collisions with frames to improve
systems with high latency M|
schemes?

Options:

Yes, Mandatory Feature 4
Yes, Optional Feature 4
No, Omit Feature 4
Abstain, No Opinion 24
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Control Bandwidth Reservation

Embedded MDIO

PTP Timestamping

Frame Preemption (802.1Q IET)

Energy Efficient Ethernet (LPI)

Four-Pair 10/100 PHY Compatibility

Half-Duplex Operation (COL)

Half-Duplex Late Collision Frame Correlation

PLCA Support

PLCA Support

Should we support PLCA control
in the Ml data stream?

Options:

Yes, Mandatory Feature 13
Yes, Optional Feature 1
No, Omit Feature 1
Abstain, No Opinion 17

55



Feature Requirement Straw Poll Results Summary

Control Bandwidth Reservation 15 2 3 13
Embedded MDIO 16 5 3 10
PTP Timestamping 14 9 1 10
Frame Preemption (802.1Q IET) 9 4 1 18
Energy Efficient Ethernet (LPI) 15 8 0 8
Four-Pair 10/100 PHY Compatibility 15 2 2 15
Half-Duplex Operation (COL) 15 4 2 11
Half-Duplex Late Collision Frame Correlation 4 4 4 24
PLCA Support 13 1 1 17

Options: Mandatory Feature, Optional Feature, Omit Feature

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force



Path Forward Decisions with Straw Poll Results

«  What’s the right construct?
« New Mill (e.g. USGMII)
« Extender Sublayer (e.g. XAUI)

«  Where should this be done?
- |EEE 802.3 New Project 8
. |EEE 802.3dg 6
« Industry Specification 4
+ Nowhere 1
+ Abstain 8

» | would support defining at least the aspects of an Mll relevant to 100mbit full duplex in 802.3dg.
« Support 18
» Oppose 2
+ Abstain11

« Can IEEE complete this in a timely manner so as to compete with other industry standards?

Contribution to IEEE P802.3dg 100 Mb/s Long-Reach Single Pair Ethernet Task Force
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