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1 100G-EPON use of 25GMII is significantly
different than previous uses
— EQ splicing across multiple channels
- Frame fragmentation
— Inclusion of PARITY_PLACEHLDR and INTER_ENV_IDLE

 Previous uses referenced Cl 49 Transmit and
Receive State Diagrams
— Figure 49-16 & 49-17 (see back-up)

J New SDs are needed for 100G-EPON

— Proposal based on new functions:
e NextTxValid( prev, next )
e NextRxValid( prev, next )

— Renamed to Transmit/Encode SD and Receive/Decode
SD to better reflect location in PCS
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Location of State Diagram

Transmitting device

Receiving device

PMD_SIG

Blocks in red have not
yet been discussed by
the TF

January 2018
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TXD<31:0> RXD<31:0> A
2 X TXC<3:0> 2 X RXC<3:0>
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25GMIl x 2
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Transmit/Encode SD

lBEGIN

TX_INIT
tx_coded < LBLOCK_T

i lUCT

NEXT_VECTOR

tx_raw < NextTxVector()

lNexthValid(tx_coded, tx_raw) lelse

TX VALID TX _ERROR
tx_coded <= ENCODE(tx_raw) tx_coded < EBLOCK_T

lUCT UCT
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Receive/Decode SD

January 2018

lBEGIN

RX_INIT

rx_raw <= LBLOCK_ R

:

lUCT

NEXT_VECTOR

rx_coded < NextRxVector()

lNextRxValid(rx_raw, rx_coded) lelse

RX_VALID

RX_ERROR

rx_raw <= DECODE(rx_coded)

rx_raw < EBLOCK_R

lUCT

UCT
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EBLOCK_T - see 49.2.13.2.1 DECODE(rx_coded) - see Cli
ENCODE(tx_raw) - see 49.2.13.2.3
49.2.13.2.3 EBLOCK_R - see 49.2.13.2.1
LBLOCK_T - see 49.2.13.2.1 LBLOCK_R - see 49.2.13.2.1
NextTxVector() - function NextRxVector() - function
which returns the next 72-bit which returns the next 66-bit
vector from the 25GMII vector from the Descrambler
tx_coded - see 49.2.13.2.2 rx_coded - see 49.2.13.2.2
tx_raw - see 49.2.13.2.2 rx_raw - see 49.2.13.2.2
INTER_ENV_IDLE (in 143.4.3.2) PARITY_PLACEHOLDER (in
TYPE: 72-bit vector 143.4.3.2)

Value: OxFF 08 08 08 08 08

TYPE: 72-bit vector

08 08 08 Value: OxFF 09 09 09 09 09
The value of an EQ which 0909 09 _
represents idle space The value of an EQ which
between transmissions represents FEC Parity bits

January 2018
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J NextTxValid(prev_tx_coded, next_tx_raw)

— This function returns a Boolean indicating whether the
next_tx_raw vector is valid given the classification of the
previously transmitted prev_tx_coded vector. The

function returns the values according to the table on the
next slides.

- NextRxValid(prev_rx_raw, next_rx_coded)

— This function returns a Boolean indicating whether the
next_rx_coded vector is valid given the classification of
the previously received prev_rx_raw vector. The

function returns the values according to the table on the
next slides.
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New Functions Loy

 Table defining NextTxValid and NextRxValid

next_tx_raw/next_rx_coded
vector classification

IEI S D T I P other

L true | false | false | false | false | false | false

; .§ IEI true true false | false | false true false
S Eg S true true | true true true | true | false
8| ><| g D true true true true true true | false
..’.‘.I :'% T true | true | true | false | true | true | false
E §_§ I true | true | true | false | true | true | false
Q. 8 P true true true true true true false
g other | true true true true true true | false

January 2018
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Vector classifications

Criteria for tx_raw/rx_raw vector

Criteria for tx_coded/rx_coded vector

rx_raw<71:0> = LBLOCK_R (see
49.2.13.2.1). This classification does not
apply to tx_raw<71:0>.

tx_coded<65:0> = LBLOCK_T (see 49.2.13.2.1).
This classification does not apply to
rx_coded<65:0>.

IEI

Vector composed of INTER_ENV_IDLE (see
143.4.3.2)

Vector composed of Inter-envelope idle
(vector<1:0> = 10, vector<9:2> = Ox1E, and all
control codes = 0x08).

Vector beginning with a Start control code
symbol (vector<7:0> = 0x80, vector<15:8>
= OxFB)

Vector comprised of a Start control code symbol
(vector<1:0> = 10 and vector<9:2> = 0x78)

Vector of all data bytes (vector<7:0> = 0x00)

Vector of all data bytes (vector<1:0> = 01)

Classification

Vector which includes a Terminate control
code symbol (vector<7:0> e {OxFF, Ox7F,
Ox3F, Ox1F, Ox0F, 0x07, 0x03, Ox017}, 1st
control code octet = OxFD, and all other
control characters are valid)

Vector which includes a Terminate control code
symbol (vector<1:0> = 10 and vector<9:2> ¢
{0x87, 0x99, OxAA, 0xB4, 0xCC, 0xD2, OxE1l,
OxFF}, and all control characters are valid)

Vector composed of all Idle control code
symbols (vector<7:0> = OxFF and all other
octets= 0x07)

Vector composed of all Idle control code symbols
vector<1:0> = 10 and vector<65:2> = 0x00..00)

Vector composed of PARITY_PLACEHLDR (see
143.4.3.2)

Vector composed of all Parity placeholder
(vector<1:0> = 10, vector<9:2> = Ox1E, and all
control codes = 0x09)

rx_raw<71:0> = EBLOCK_R (see
49.2.13.2.1). This classification does not
apply to tx_raw<71:0>.

tx_coded<65:0> = EBLOCK_T (see 49.2.13.2.1).
This classification does not apply to
rx_coded<65:0>.

January 2018
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64B/66B block formats

This figure replaces Figure 49-7

Input Data Sync| Block Payload
Bit Position:
01| 2 65
Data Block Format:
DO D1 D2 D3/D4D5D6D7 | 01 DO D1 D2 D3 p4 | ps | D6 | D7
Control Block Formats: B_IOCk Type
Field
cocicac3/cacscec7 [ 10 | OxiE Co c1 2 c3 ¢4 | o | 6 | 7
C0C1C2C3/04D5D6D7 [ 10 | 0x2D ) c1 2 c3 04 D5 D6 D7
00D1D2D3/04D5D6D7 [ 10 | 0x55 D1 D2 D3 00 | o4 D5 D6 D7
S0D1D2D3/D4D5D6D7 [ 10 | 0x78 D1 D2 D3 D4 D5 D6 D7
00D1D2D3/C4C5C6C7 [ 10 | 0x4B D1 D2 D3 00 c4 c5 c6 c7
Tocicac3/cacscec7 [ 10| ox87 | [[[[]]] <« 2 c3 c4 c5 C6 c7
DOT1C2C3/C4C5C6C7 | 10 | 0x99 DO L] 2 c3 c4 c5 C6 c7
DOD1T2C3/C4C5C6C7 | 10 | OxAA DO D1 [ ]] c3 c4 cs C6 c7
DOD1D2T3/C4C5C6C7 | 10 | OxB4 DO D1 D2 | [ ] c4 cs C6 c7
DOD1D2D3/T4C5C6C7 | 10 | OxCC DO D1 D2 D3 | | cs C6 c7
DOD1D2D3/D4T5C6C7 | 10 | 0xD2 DO D1 D2 D3 D4 c6 c7
DOD1D2D3/D4D5T6C7 | 10 | OxEl DO D1 D2 D3 D4 D5 c7
DOD1D2D3/D4D5D6T7 | 10 |  OXFF DO D1 D2 D3 D4 D5 D6

The proposed figures look and feel is similar to Figure 82-5 for 40/100GBASE-R, which also
replaced Figure 49-7. (see back-up)
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25GBASE-PR Control codes

A This table replaces Table 49-1

25GMII 25GBASE-PR
Control character Notation | control code O code 25GBASE-PR control code
idle J1/ 0x07 0x00
Inter-envelope idle JIEl/ 0x08 0x08
Parity placeholder /P/ 0x09 0x09
start /S/ OxFB Encoded by block type field
terminate /T/ OxFD Encoded by block type field
error JE/ OxFE Ox1E
Sequence ordered set /Q/ 0x9C 0x0 Encoded by block type 0x4B plus O

code, control codes are set to 0x00

Inclusion of Sequence ordered set still under discussion for Thursday 1/11/18 teleconference.

The proposed table’s look and feel is similar to Table 82-1 for 40/100GBASE-R, which also
replaced Table 49-1. (see back-up)

January 2018
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Envelope Header Encoding

0 Envelope Header (tx_raw/rx_raw, 72-bit vector)

Envelope Header (1 EQ = 72-bit vector)

1st 25XGMIl transfer | TXC | . TXDdane0 | TXD-lane! | TXD-Lane2 . TXD-Lane3 | é é
------------------------------------ 10 B0 o B0 e B i BB oo D310 o B0 e TG BB D32 31
2nd 25XGMII transfer i TXC i i i i TXD-LaneO : TXD-Lane1 : TXD-Lane2 : TXD-Lane3
[ ' ' /sl ' % ' ' [ EPAM ' ' '
1000 | 0000 11011111 (OxFB) S [ Env Length (22 bits) (6 bits) EIK LLID (16 bits) CRC8
L 0 1 2 3 4 5 6 7
EQbit positions |1, |, 2|4 151617]sla|0/112/3]4/5|6|718/0]0/1]2|3]4|5]6|7|8]0/0|1|2|3|a|56|7]8| 0 0|1]2|314|5]6|7|8 0 l0|1]2|3|4|516| 7|8 || 0| 112|3]4|5|6|7I8|o]0| 1
7y AL AA
First bit —— —— Reserved (assume value 0 for CRC8 calculation) —— Encryption Key Index={0, 1}
——— Start of Envelope = { 1:yes, 0:no }

Encryption = { 1: enabled, 0: disabled }

 Encoded Envelope Header (tx_coded/rx_coded, 66-bit vector)

66-bit encoding of Envelope Header

SH | Block Type Code . EPAM .
10 0x78 Sﬁ Env Length (22 bits) (6 bits) E[K LLID (16 bits) CRC8

I
0 1 2 3 4 5 6
0(1]2]3|4|5|6|7(8]9|0]1|2|3|4|5|6(7|8|9|0(1]2|3|4|5|6|7|8|9|0({1]2|3|4|5|6|7|8|9|0(1]|2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9|0|1|2|3|4|5
A
—— First bit

January 2018 IEEE 802.3ca Task Force meeting, Geneva SW
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INT_ENV_IDLE Encoding

O INTER_ENV_IDLE (tx_raw/rx_raw, 72-bit vector)

1st 25XGMIl transfer | TXC | . TXD-lane0 | TXD-ane1 . TXD-lane2 . TXD-Lane3 ; ;
------------------------------------ 0310 B0 e 7B s B G 0308 B0 e T8 456 23124 3
2nd 25XGMII transfer g TXC i i i i TXD-Lane0 : TXD-Lane1 : TXD-Lane2 : TXD-Lane3
111 1111 0x08 0x08 0x08 0x08 0x08 0x08 0x08 0x08
Lo 1 2 3 4 5 6 7
EQbit positions |1, |, |1, \c1617/8]0/0/112/314|5]s|7/8]9|0]1]2]34]5/6|718|0l0|1]2]3]a|5|6|7|8]0|0|112|314|5]s| 7|8 0|1]2|3|4|5/6|7 /8|0 l0|1]2]3]4 56|17 8]s| o1
A
First bit ——

J Encoded INTER_ENV_IDLE (tx_coded/rx_coded, 66-bit vector)

SH| Block Type Code |, 5q 0x08 0x08 0x08 0x08 0x08 0x08 0x08

10 OXIE

0 1 2 3 4 5 6
ol1]2(3/415]6|7/8|0]0]1]2|3|4|5|67|8|0]01]2|3|4|5|6|7|8|9l0]1|2]3|4|5|6|7|8]0]0 | 1]2|3|4|5|6|7|8|9l0|1]2|3|4|5|6|7|8|0|0| 1]2|3]4|5
A

—— First bit
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PARITY_PLACEHOLDER Encoding

O PARITY_PLACEHOLDER (tx_raw/rx_raw, 72-bit vector)

1t 25XGMIl transfer | TXC | . TXDLaneO . TXD-ame! | TXD-lane2 | TXD-Lane3

------------------------------------ 0 30 B0 e T8 e 5 2312 o B0 e T B 5 2312 e 3
2nd 25XGMII transfer g TXC i i i i TXD-Lane0 : TXD-Lane1 : TXD-Lane2 : TXD-Lane3
1111111 0x09 0x09 0x09 0x09 0x09 0x09 0x09 0x09
Lo 1 2 3 4 5 6 7
EQbit positions |1, |, |1, \c1617/8]0/0/112/314|5]s|7/8]9|0]1]2]34]5/6|718|0l0|1]2]3]a|5|6|7|8]0|0|112|314|5]s| 7|8 0|1]2|3|4|5/6|7 /8|0 l0|1]2]3]4 56|17 8]s| o1
A
First bit ——

O Encoded PARITY_PLACEHOLDER (tx_coded/rx_coded, 66-bit

vector)
SH| Block Type Code | g 0x09 0x09 0x09 0x09 0x09 0x09 0x09
10 OXTE
0 1 2 3 4 5 6
ol1]2(3/415]6|7/8|9]0]1]2|3|4|5|67|8]0]01]2|3|4|5|6|7|8|9]0]1|2]3|4|5|6|7|8|0]0| 1]2|3|4|5|6|7|8|9l0|1]2|3|4|5|6|7|8|0]0| 1]2|3]4|5
A

L—— First bit
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Scrambler/Descrambler

d The self-synchronous scrambler defined in 49.2.6 is used in
various PCS layers (Cl 49, 52, 74, 76 & 82)

A Is there any reason not to adopt this scrambler?

Serial Data Input
- D
| | SO || SI | gl S2 [0 af S38 S39 | (¢ gl S56 | g| S57
]
Scrambled Data Output
[ DN cutput when sramblr bypas i TRUE

NOTE—Scrambler bypass 1s only required to support EEE capability.

Figure 49-8—Scrambler
The Descrambler from 49-2.10 and Figure 49-10 included in back-up
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Thank You




Move to adopt the figures, tables, and
definitions on slides 3-11 of
remein_3ca_1 0118.pdf and the
Scramble/Descrambler definitions per
49.2.6/49.2.10

Moved:
Second:

For:
Against:
Abstain:

Motion Technical (= 75)
Motion Passed/Failed

January 2018 IEEE 802.3ca Task Force meeting, Geneva SW
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Table 49-1 Control codes

Table 49—-1—Control codes

. 10GBASE-R Control |10GBASE-R O 8B/10B Code
Control character Notation | XGMII Control Code Code
idle /1/ 0x07 0x00 K28.0 or K28.3 or K28.5
K28.0 with D20.5 in one row or
K28.3 or K28.5 with D20.5 in one

LPI JL/ 0x06 0x06 rowb

Encoded by block
start /S/ Oxfb type field K27.7

Encoded by block
terminate /T/ Oxfd type field K29.7
error /E/ Oxfe Oxle K30.7
Sequence ordered Encoded by block
set /Q/ 0x9c type field plus O code | 0x0 K28.4
reserved0 /R/c Ox1c 0x2d K28.0
reservedl 0x3c 0x33 K28.1
reserved2 /A/ 0x7c 0x4b K28.3
reserved3 /K/ Oxbc 0x55 K28.5
reserved4 Oxdc 0x66 K28.6
reserved5 0xf7 0x78 K23.7

Encoded by block
Signal ordered setd /Fsig/ 0x5c¢ type field plus O code | OxF K28.2

a For information only. The 8B/10B code is specified in Clause 36. Usage of the 8B/10B
code for 10 Gb/s operation is specified in Clause 48.

b See 48.2.4.2.
¢ The codes for /A/, /K/, and /R/ are used on the XAUI interface to signal idle. They are

not present on the XGMII when no errors have occurred, but certain bit errors cause the
XGXS to send them on the XGMII.

d Reserved for INCITS T11 Fibre Channel use.
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Table 82-1 Control codes

Table 82-1—Control codes

Control character Notation ngg.i}l]:[lﬂ 40/ 100GBASE-R 40GBASE-R and 100GEASE-R
L O code control code
control code

1dle /1 0x07 0x00

LPI /LU 0x06 0x06

start IS/ 0xFB Encoded by block type field

terminate [T/ 0xFD Encoded by block type field

error /E/ 0xFE 0x1E

Sequence ordered set Q/ 0x9C 0x0 Encoded by block type 0x4B plus
O code, control codes are set to
0x00

Signal ordered set® /Fsig/ 0x5C 0xF Encoded by block type 0x4B plus
O code, control codes are set to
0x00

IR eserved for INCITS T11 Fibre Channel use.
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Figure 49-7 64B/66B block formats

Input Data g Block Payload
n
[
Bit Position] 0 1] 2 65

Data Block Format:

DgD4 D D3/D4 D5 Dg D 01 Dg D4 D D Dy Ds Ds D7
Control Block Formats: plock Type

CgC1CaCa/CsCsCaC7f 10| Oxle Cy Cy Cy Ca Cy Cs Ceg Cy
CyC1C2Cy/0sD5Dg D7) 10 | Ox2d Co Cq Cz Cs | Oa De De D7
CpCyCoC4/S,Ds D D7 [ 10 [ 0x33 Co C4 Cs Cs Ds Deg Dy
0pD4D-D4/S4 DD D7 | 10| 0x66 D, D, D O De Dg D,
0gD;D;D3/04 D5 DDA 10 [ 0x55 Dy D2 D3 Og | O4 Ds Dg D7
SpD;D,Da/D,DsDgD;] 10| 0x78 D4 D> D1 Da Ds Ds D7
0gD4D2D3/C4CsCeC7f 10|  Oxdb D4 D> D 0y | Ca Cs Ce C7
TpCyC5C4C,CsCaCo | 10| 0x87 C, C, Cs Cy Cs Ce C,
DgT{C2C4/C4CsCeCf 10| 0x99 Do C Cs Cs Cs Cs Cy
DpDqT2C5/C4C5CeCr | 10| Oxaa Dg D4 Cs Cy Cg Cq Cy
DgD4D2To/CsCsCeCr [ 10|  0xb4 Do D4 D> C4 Cs Cs Cy
DpD;D2DxTaCsCeCr | 10| Oxee Dg D, D, D, Cs Ce c;
DgD1D2D4DsTsCsCr | 10|  0xd2 Dg D4 Dy D3 Ds Cg Cy
DgD4D;D4D DT Co | 10|  Oxet Dg D4 D> D3 Dy Ds Cy
DpD;D>DyDy DD T7 | 10 |  Oxff Dg D, D, D, D D Dg

Figure 49-7—64B/66B block formats
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Figure 82-5 64B/66B block formats

Input Data 3 Block Payload
n
C
Bit Position 0 1| 2 65
|Data Block Format:
DgDyD205 D5 D500 01 Dg Dy Do D4 Dy Ds Dg Dy
Block Type
Control Block Formats: Eield

ED C1 {:2 {:3 {:4 GE EG 'C;r 10 Ox1E Co Cy Ca Cq Ca Cs Cg Cy
SpDyD2Ds Dy DsDeg D7 10 0x78 D, Dy Dy Dy Dg Dg D~
0040505242277 |10 0x4B D4 D, Ds Og 0x000_0000
TgC1C2C3C4CsCC7 |10 | 0x87 C, C, Cs, Cy Cs Ce C;
DD T1 Cg Eg C4 CE CE C? 10 0x599 DD {:’2 {:’3 {:4 CS {:’E '[:-;r
DD T2C3C4CsCCr 110 | OxAA Do D, Cq Cyq Cs Cg Cy
DpD1DyT3C4CsCCr 10 | OxB4 Dyg D, D Ca C- Cg Cs
DpD4D2D3T4CsCeC7 L 10 | OxCC Dy D, D, Dy Cs Cg C;
DpDyD5D3 Dy TsCsCr J10 | 0xD2 Dg D, D- Ds Dg4 Csg Cy
DpDy1D5D3D4DsTsCr J10 | OxE1 Dg D, D5 Ds Ds Ds Cy
DDy DoDaDyDgDg Ty 10 0xFF Dg D, D5 Dy Dy Ds Dg

Figure 82-5—64B/66B block formats
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Descrambler

Scrambled Data Input

o 52 [ wCCwl S38 |l S39| ¢ o

S56

S57

Serial Data Output

January 2018

5

Figure 49-10—Descrambler
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Figure 49-16

-
I
I
TA_INIT | |
tx_coded = ENCODE({t_raw)
tx_coded & LBLOCK_T | |
T TYPE( =S | T YRRt raw) = (E+D 4T+ Ll!n T_TYPE(tx_raw) = LI i :
1
T_TYPE(t«_raw)=C | |
| T_TYPE(t_raw) = G |
P —
()
l ¥ \;/

TX_C

tx_coded —= ENCODE(t_raw) (E+D

T_TYPE{b_raw) = C i [ T_TvPE@®:_raw)=(E+D+T)

T TYPE(x raw)=s| (B T_TYPE(b_raw)=LI

l‘lf ?

TH_D

t_coded < ENCODE(tx_raw)

T_TYPE(tx_raw) = D | T_TYPE(tx_raw} = (E+C+ 5+ LI)

by

TH_E

T_TYPE(t_raw) =T)

ti_coded = EBLOCK_T

T_TYPE(t_raw) =T | | T_TvPEb raw) = £+ 5)
vy ¥ T_TYPE(te_raw) = LI
TE_T .\ =
T_TYPE(_raw) =D T_TYPE(ts_raw] = C
tx_coded = ENCODE(b._raw) é
T_TYPE(tx_raw) = C T_TYPE(tx_raw)=(E+D+T)

T_TYPE(t_raw) = LI

T_TYPE(te_raw) = S

Y NOTE—Optional state {inside the dotted box) and transition E
]ﬂ] are only required to support EEE capability.

Figure 49-16—Transmit state diagram
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F i g ure 49 -17 L‘I‘fi&?i-ffézﬁ“_‘?ﬁi*

I
|
T INTT |
r_raw = LBLOCHK_R |

R_TYPE(m_coded) =5 | R_TYPE(n_coded)=(E+ D +T+LI)
T

Ine_lpi_active *
|
R_TYPEi(m_coded) = C

I

I

I

ru_raw <= LI |

I

I

I

R_TYPE{r_coded) = C I

L - |—_— = = —
¢ L 4 (?
RX_C Ire_lpi_active *
r_raw < DECODE(r_coded {?;‘IBPE <er:%:deda N
b
R_TYPE(rx_coded)=C | l | R_TYPE(r_coded) = (E+D +T)

R_TYPE(m_coded) =5 | @& R_TYPE(r_coded) = LI

©)
Vv

RA_D

rei_raw < DECODE(n_coded)

R_TYPE(r_coded) = D| (R_TYFE(rx_coded) = T+
= = R_TYPE_NEXT=(E+D+T))+
F_TYPE{r_coded)=(E+C+5+LI

R_TYPE(re_coded) = T+ v ¢
R_TYPE_NEXT=(5+C+LI) =5

ra_raw <= EBLOCE_R

R_TYPE(n:_coded) =T+ (R_TYPE{rm_coded)=T +
R_TYPE_NEXT = (S + C # LI R TYPE_MEXT=(E+D+T))
+B_TYPE(r_coded) = E + 5)
Y
RX_T R_TYPE(r_caded) = LI

ri_raw < DECODE(r_coded

R_TYPE(n_coded)= C lR_T'fPEt re_codedi= 5

By R_TYPEim_coded) =D R_TYPE(m_soded)=C

ry
R_TYPE{r_coded) = LI 4_}'@

MOTE—Optional state (inside the dotted box) and transition E
are only required to support EEE capability.

Figure 49-17—Receive state diagram
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