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Objective

 Summarize points of consensus on PCS and PMA logic of
ACT/GMSLE PHY

 Make it easier to generate and understand text

* Things that did not change from Lo_3dm_01 051425.pdf in
backup slides
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64/65 Encoder/Decoder

Downstream

No C

nange to clause 149

Input Data

cata

Block Payload

cirl
f=aden
Bit Position: o
|Data Block FormaFt

Dy D, D, Dy/D, DsDgD; | 0 Do D, [ D, | Ds 1 Ds Ds D D,
Control Block Formats: Block

CoC,C,CJC, CCeC, [ 1 | OxIE Ca Cy C. C Co | G | G Cr
CgCyCyCy/04D5DgD; | 1 0x2D Co = Cz <5 0O Ds Ds Dy
CoCyC2Cy/S,D:D:D; | 1 0x33 = 4 Cz Cs Ds Ds D;
0, D, D, Dy/S,DsDgD; | 1 0x6 0y D: D3 o, Ds Ds D;
0pD; D3 D0, DD D7 | 1 0255 0y D, Da 0, |© Ds Ds o,
5,0,0,0,0,0,0,D, | | 0x78 D, D: D; Ds Ds Ds D,
0,D,D,D,/C,C,C,C; | 1 4B D, D, D, 0, | c. Ce Ce C:
ToCiCy CylCCs CsCy | 1 0x87 | | | | | | | c, C, C, Cs Cg Ce C,
DTy C2CaC4CsCsCy | 1 0x28 Do “ Hl [ G, Cs Cs Cs [
D,D,T.C4C,C:C,C, | 1 | 0xaa D, D, l H ’ Cy Cs Cs Ce c,
DoDy D2 THC4CsCeCy | 1 0xB4 D, D, D; ‘ | l C, Cs Cs [N
DoDy D, DyYT;CsCeCy | 1 0xCC Do D, D, Ds ” Cy Cs ey
D,D,D,0,D,T.C.C, | 1 | oxD2 D, D, D, D, D, | C, [
DgD;D:DyDDsTeCy | 1 | OxE Os D D: D, D, D¢ S
D,D,D,D,/D,0,D,T, | 1 OxFF Dy D, D; D; D, Ds Dg
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Upstream

Transmit — no change to

clause 149

Encoder and Decoder state

machines identical
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Training Frame

Downstream

No change in logical framing to clause
149 except speed change

10G - No change 5.625 Gbaud

*  Training frame duration is 4 RS-Frame time

5G - 5.625 Gbaud

e Was 2.8125 Gbaud in 802.3ch
*  Training frame duration is now 2 RS-Frame time

2.5G —2.8125 Gbaud

e Was 1.40625 Gbaud in 802.3ch
*  Training frame duration is now2 RS-Frame time
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Upstream

Baked into the data path

Same DME signaling

* No countdown needed
65 zeros 65 zeros 65 zeros 65-bit info field I_O_AK/I res —L_ _P;ﬁt;/_ N
3 words of 65 zeros data | |
10-bit OAM 24-bit parity
6-bit 1's
C/D
1 Block DO D1 D2 D3 D4 D5 D6
1 Ox5A Reserved | Reserved | Reserved | Message PHY Capability Bits
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Training Infofield

Downstream Upstream
* Message Field —Same as clause 149 * Message Field — Same as clause 149
 PHY Capability Bits * Eliminate Partial Frame Count

* Eliminate — InterleaverDepth

* Eliminate — PrecoderSel * Simplification of PHY Control state

diagram
e No countdown needed
e See next side
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PHY Control State Machine

e Similar to 802.3ch

* Changesinred

* New variable: phy_role

e US_TX:100M+MultiGBASE-T1/V1 PHY
e DS_TX:MultiG+100MBASE-T1/V1 PHY

* 100M+MultiGBASE-T1/V1 PHY

 Send complete set of infofield training frames with
PMA_state = 01 before SEND_N

*  Wait for countdown to be done on high speed receive

* MultiG+100MBASE-T1/V1 PHY

*  Transmit training frames until countdown is done on high
speed transmit
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(link_control = DISABLE *
auto_neg_imp * mr_autoneg_enable) +
(sync_link_control = DISABLE *
(lauto_neg_imp + !mr_autoneg_enable)) +
pma_reset = ON

DISABLE_TRANSMITTER

pcs_data_mode < FALSE

<

R A

(link_control = ENABLE *
auto_neg_imp * mr_autoneg_enable) +
(sync_link_control = ENABLE *
(lauto_neg_imp + Imr_autoneg_enable))

SILENT

tx_mode «< SEND_Z
start minwait_timer

((config = MASTER) +
(config = SLAVE * loc_SNR_margin = OK *
en_slave tx=1)) * minwait_timer_done

TRAINING

tx_mode <= SEND_T
start minwait_timer
PMA_state < 00

loc_rcvr_status = OK ™ rem_rcvr_status = OK *
y minwait_timer_done * infofield_complete

COUNTDOWN

PMA_state < 01

oc_rcvr_status = NOT_OK

((phy_role = DS_TX * loc_countdown_done) +
(phy_role = US_TX)) * infofield_complete

h 4

TX_SWITCH

x_mode < SEND_N

loc_rcvr_status = NOT_OK

(phy_role = US_TX * rem_countdown_done) +
phy_role=DS_TX

PCS_TEST

start minwait_timer

loc_rcvr_status = NOT_OK +

loc_rcvr_status = OK*
minwait_timer_done *

minwait_timer_done * -
e B
Iblock_lock)) =
PCS_DATA
pcs_data_mode <= TRUE

Figure 149-32—PHY Control state diagram

290uly 2025 SNXONNE




Link Monitor State Diagram

e Same as 802.3ch

(link_control = DISABLE *

auto_neg_imp * mr_autoneg_enable) +
(sync_link_control = DISABLE *
(fauto_neg_imp + !mr_autoneg_enable)) +
pma_reset = ON

¥
LINK_DOWN

link_status < FAIL

l pcs_data_mode

LINK_UP
link_status < OK

loc_rcvr_status = NOT_OK +
PMA _refresh_status = FAIL
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Link Sync

 Textin development

e Based on:
e https://www.ieee802.org/3/dm/public/050125/Lo 3dm 01 050125.pdf

e Offline discussions on whether or not to remove randomization

* Proposed timers may be reduced with elimination of randomization

* Pulse is 4-bit pattern at 117.1875 MHz converted to DME
symbols for upstream and downstream.

e Study on best pattern(s) to use
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https://www.ieee802.org/3/dm/public/050125/Lo_3dm_01_050125.pdf

Auto-Negotiation

* Priority Resolution

e Seelo 3dm 02 072925.pdf
for explanation
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Link Partner

10GBASE-T1

100M+10GBASE-T1/V1 (L)
100M+10GBASE-T1/V1 (F)
10G+100MBASE-T1/V1 (L)
10G+100MBASE-T1/V1 (F)

5GBASE-T1

100M+5GBASE-T1/V1 (L)

100M+5GBASE-T1/V1 (F)

100M+2.5GBASE-T1/V1 (L)
100M+2.5GBASE-T1/V1 (F)
2.5G+100MBASE-T1/V1 (L)
2.5G+100MBASE-T1/V1 (F)

1000BASE-T1

5G+100MBASE-T1/V1 (F)
100BASE-T1L

5G+100MBASE-T1/V1 (L)
2.5GBASE-T1

100BASE-T1

10BASE-T1S Full Duplex

10BASE-T1S Half Duplex

10BASE-T1L

PHY

25GBASE-T1

= |25GBASE-T1

10GBASE-T1

100M+10GBASE-T1/V1 (L)

w

100M+10GBASE-T1/V1 (F)

10G+100MBASE-T1/V1 (L)

10G+100MBASE-T1/V1 (F)

5GBASE-T1

100M+5GBASE-T1/V1 (L)

100M+5GBASE-T1/V1 (F)

5G+100MBASE-T1/V1 (L)

5G+100MBASE-T1/V1 (F)

2.5GBASE-T1

100M+2.5GBASE-T1/V1 (L

100M+2.5GBASE-T1/V1 (F

10

10

)
)
2.5G+100MBASE-T1/V1 (L)
2.5G+100MBASE-T1/V1 (F)

1000BASE-T1

11

100BASE-T1L

12

100BASE-T1

13

10BASE-T1S Full Duplex

14

10BASE-T1S Half Duplex

15

10BASE-TI1L

16

29 July 2025
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New Registers

 Device 1 - Add 802.3dm capabilities (total 12 capabilities)
e Ability register (See register 1.77.11:0 in text)
e Control register (See 1.2100.4:0 settings 16 to 27 in text)

* Device 7 - Add 802.3dm capabilities

e Auto-Negotiation Technology Ability Field Assignments (6 new bits)
e Allto Al6 used (See 98B.3 in text)
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SAME AS
LO 3DM 01 051425.PDF
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Transmit Path Overview

Downstream Upstream

TXD<0= (1st Transfer) TXD<31= TXD<0> (2nd Transfer) TXD<31>

* No change to clause 149

XGMII TXD<0> (1st Transfer) TXD<31> TXD<0> (2nd Transfer) TXD<31>

\‘ \‘ ‘/ T X‘ Data/Ctrl header
tx_coded<0= e Codedcm:»
Data/Ctrl header \4
tx_coded<0>\ tx co:?k&b 0o D1 D2 D3 D4

Output of encoder

funcnon658b|OCk QIIDIOIII IIIDIIII llIIlll ‘llllll ]llllll llIIIII lllllllllll\ll AggregatE4XGSBb|OCkS

(see Figure 149-8 E% Insert OAM, Reserved

and Table 149-2) ;II Aggregate 50x 65B blocks, plus OAM } Training Frame

s 658 block 1[65B block 2 | e 658 Block 49/658 Block 50[10-bit OAM¢— 6sBblock1 | 65Bblock2 | 65Bblock3 | 65Bblockd | OAM | mesencs
Interleaver and RS-FEC (360,326) encoder | RS-FEC (50, 46) encoder i

658 block 1 |658 block 2 | —

658 Block 49’658 Block 50|10-bn OAM }340—b|t Parity

Reserved

24 bits parity |<—

Blto | Bltl | Bltz | B|t3 | oo | Bitzgg | Bitzgg l_

658 block 1 | 658 block 2 | 658 block 3 | 658 block 4 | 0AM

Gray > Selectable PAM4
Mapping Precoder Mapping

RS-FEC Encoded Frame

Scrambler

S bl
RS-FEC superframe (Lx1800 symbols) crambler

PM?fservice [ PAM4, '~ PAM4, ' PAM4, ' PAMA; " PAMArrgs | PAMA;rg J&— < BittoDME ke
interface
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Receive Path Overview

Downstream Upstream

RXD<0> 1st Transfer RXD<31> RXD<0> 2nd Transfer RXD<31>
. NO Change tO Clause 149 \Illlllllllllll TTrr rrrrJjrrrorrrr TTrrrrrr Trr1rrrrT TTT T T T T [rrrrrrrT
XGMI RXD<0’1SITI’SHSTEF RXD{31> RXD<O>2ndTransfel RXD"31> v g b g v by g e e g (I O T T T 1 T IO I I O Y
Data/Ctrl header
Efm E:m (x_coded<0>) i coded<64>
Data/Ctrl header
(x_coded<0>) ,arx coded<64>

f |||||||||I|||||||||||||||||||||||||||||||\|||||\||||||||

Input to decoder DO D1 D2 <

function 658 block D_‘_ QIIIIII7IIIII\\ L1 ||||||| ||||||| ||||||| ||\||||||||||\
unctonesetoct  [l.mo.d..ot 02 [es [ me [ ps | 06 [ 0]

and Table 149-2)

4>| Strip 10-bit OAM field }—r{ Separate fifty 658 Blocks |— > Separate four 658 Blocks

» Strip Reserved, OAM

\ 4

Training Frame

—| 658 block 1 |65E! block 2

RS-FEC Decoded frame

4‘ De-interleaver and RS-FEC decoder |l= ::‘..

658 Block 49 | 658 Block 50‘ 10-bit OAM|4—

65B block 1 65B block 2 65B block 3 65B block 4 OAM Reserved €€

> RS-FEC (50, 46) decoder
] et | certaing |
Received frame K . K . . .
Blto B|t1 Bltz Bltg oo Bltzgg B|t299 <
e =
rx PAMd, rx PAM4 1799 ——» DMEto Bit Frame Sync

o Frame sync
PMA service interface

De-Scrambler
IEEE 802.3dm Asymmetrical EleftricarAtomotive 13 29 July 2025 ,[-—&(O NNE
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XGMIIl and Reconcilation Sublayer

Downstream
* No change to clause 46

IEEE 802.3dm Asymmetrical Electrical Automotive
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Upstream

* No change to clause 46

* Clock speedis 1/100 of 10G.
* Nominally 1.5625 MHz Clock

* Note

e 100M MAC coupled to a
reconciliation sublayer that
supports start/terminate
symbols and ordered set

29 July 2025 A(ONNE@




Block Aggregation

Downstream Upstream

* No change to clause 149 * 4 blocks of 64/65 + 10 bit

e 50 blocks of 64/65 + 10-bit OAM + 6 bits (all 1’s)
OAM

IEEE 802.3dm Asymmetrical Electrical Automotive r 29 July 2025 A(ON NE_
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Reed Solomon

Downstream

No change to clause 46
RS(360, 326) GF(219)
g(x) = [1324(x — o)
a=x+ x3+1

no, 2x, 4x interleave — 10G

no, 2x interleave — 5G
no interleave — 2.5G

IEEE 802.3dm Asymmetrical Electrical Automotive
Ethernet Task Force
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Upstream

RS(50, 46) GF(2°)

g(x) = [T3=o(x — o)
a=x°+x+1
no interleave

29 July 2025

AxonNE,




Scrambler/Descrambler

Downstream

 802.3ch
 Master: g(x) =x3+x13+1
e Slave: g(x)=x3+x+1

* 802.3dm
¢ g(x)=x3¥+x0+1

* |ndependent of Master vs.

Slave

IEEE 802.3dm Asymmetrical Electrical Automotive
Ethernet Task Force
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Upstream

g(x)

=x3 +x13+1

Independent of Master vs.

Slave

29 July 2025
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Bit to Line Mapping

8.5333n
Downstream Upstream 1 e
1
e 10G - no change from clause 149 e Bitto DME ]
 5.625 Gb/s PAM4 symbols 0
e 2.5/5G use training path for PAM?2 0
PCS data o
PAM4
*  5.625 Gb/s PAM2 - 5G
PAM2
® 2.8125 Gb/S PAMZ - 2.56 @sn PAM2 training path - mapper | !
. Maintain same mapping as PAM2 training A
0=>+1,1=>-1
MUX [
Dr[0]
PeS DSy01=Seral0] % PAM4 data path nﬁ’g‘g’:)‘;r
SCfn[%] Scr,[8] D,[1] r?zl;zp?;;insf> ;S,g?g?ge*’ Eai
. . . t i >
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OAM

Downstream Upstream
* No change to clause 149 * No change to clause 149
e Pack 10-bit symbol onto RS
frame

IEEE 802.3dm Asymmetrical Electrical Automotive
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Reuse Existing Registers

e 1.2309 — PMA Control

* 1.2310 - PMA Status

e 1.2311 —Training

e 1.2312 - Link Partner Training

« 1.2313 — Testmode Control — (may need modification??)
e 1.2314 —SNR

e 1.2315 = Minimum SNR

e 1.2316 — User defined Register

 1.2317 — Link Partner User defined Register

IEEE 802.3dm Asymmetrical Electrical Automotive
Ethernet Task Force
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Reuse Existing Registers

e 3.2308 — OAM Transmit

e 3.2309to 3.2312 — OAM Message

e 3.2313 — OAM Receive

e 3.2301 to 3.2317 — Link Partner OAM Message

e 3.2318 to 3.2319 — OAM Status Message

e 3.2320t0 3.2321 - Link Partner OAM Status Message

IEEE 802.3dm Asymmetrical Electrical Automotive
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Reuse Existing Registers

 3.2322 — PCS control except bit 14 loopback does not apply

e 3.2323 — PCS Status
* bits 8 to 11 may or may not apply

* 3.2324 — PCS Status 2

IEEE 802.3dm Asymmetrical Electrical Automotive 29 29 July 2025 A(ON NE_
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THANK YOU
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