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Introduction

= This presentation proposes an updated frame structure for the 100M
ACT/GMSLE training frame

= The new frame structure is based on the 100M ACT/GMSLE data mode
FEC frame structure

= Main objectives:

— Simplify the implementation of training frame, by reusing data mode
functionality where possible

— Simplify the training state machines, including transition from SEND T to
SEND N
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Background
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100M Training Frame Proposal

100M 5END_T RS-FEC Training Frame /
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< 65B #1 >< 65B #2 ‘ >< I ssé #3 I X I GSBI #4 ‘ >< Resérved >< FIEC Parii;y >

The new SEND_T frame format proposal is to use the SEND_N frame structure
for the SEND _T frame, with the following structure:

» The first three 64B/65B blocks hold all zero data blocks

= The fourth 64B/65B blocks holds new 64B/65B control block containing the
Infofield
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100M Infofield Proposal

PMA state = 00

octet 1 Bﬁtet y c}‘tet 1 octets 4/5/6 octet 7 octets 8/9/10 oc\% ll/l)Z 100M InfOfIEId TRAINING format

0xBB| Q% 0% | PFC24 ‘Message‘ PHY Capability Bits CR%/}K\ ‘ éxBBX ‘PFC24‘ )(essa@(PHY Capablllty Blts>

I L} L L]
X 0 1 4 5 8
Figure 149-27—Infofield TRAINING format

PMA state =01

octet 1 o\tet 0\{et octets 4/5/6 octet 7 octets 8/9/10 ()%ts ll‘/ll ]_OOM Infoﬁeld COUNTDOWN format :
OxBB| 0%7 0% | PFC24 ‘Messﬂge‘ DataSwPFC24 ‘ Ck)éﬁ ‘ Q)xBBX PFC24 )@ssax DataSwPEC24 >
7 7 N\ : : I I
/ Ll L} Ll Ll
Figure 149-28—Infofield COUNTDOWN format 0 1 4 5 8

The 100M Infofield is the same as for 802.3ch, except that Octets 2, 3, 11, and 12 have
been dropped.

The CRC16 can be eliminated because the frame has RS-FEC error correction.

R sz adm Tesic Foree NOTE: The PFC24 field may not be needed for the 100M direction



Infofield Message and
PHY Capability

The message field can be the
same as used in 802.3ch

The PHY capability field can b
same as in 802.3ch, with the
appropriate capability set

100M Infofield TRAINING format,/ 3

<oxBBX Messagr PHY_C‘apabiIit‘y_Bits>:
T T L T T T T L 1

T
0 1 4 5 8

PFC24
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Table 149—10—Infofield message field valid MASTER settings

PMA state<7:6> | loc revr status

en slave tx | reserved  reserved | reserved | reserved

00 0 0 0 0 0 0
00 0 1 0 0 0 0
00 1 1 0 0 0 0
01 1 1 0 0 0 0
Table 149-11—Infofield message field valid SLAVE settings
PMA _state<7:6> | loc_rcvr_status | timing lock OK | reserved | reserved | reserved = reserved
00 0 0 0 0 0 0
00 0 1 0 0 0 0
00 1 1 0 0 0 0
01 1 L 0 0 0 0
Table 149-12—PHY capability bits
octet 8 octet 9 octet 10
0 1 2/3|4 56 7 0 1 2 3 4 5 67|01 2 3 4|5 6 7
5 o O m
g 2 3 gm$B
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< 7] o =
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VendorSpecificData e @ o |7
o = Py
@ ®
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Infofield 64B/65B Block

The training frame Infofield is encoded
as 64B/65B block, with distinct
encoding (see yellow line at the
bottom of the table on the right)

The Infofield encoding is

= PFC24: 10, 11, 12

= Message: |13

= PHY _Capability Bits: 14, 15, 16
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Input Data data Block Payload
heade!
Bit Position: o s 64

Data Block Format”
Dy D40, D3/D4 D5 D507 | © Dy D4 D, D3 Ds Ds Dg D7
Control Block Formats: Block
CpCyCpCy/CaCsCsCy | 1 | OXIE Co Ci Ca [= Cy | Cs | Ce C7
CyC1C,Cy/04D5DgD7 | 1 0x2D Gy Cq Ca Cs 04 D Dg D7
CgC1CyCy/SyD5DgD7 | 1 0x33 Co C4 [+ Cy Ds Dg Dy
0gDyD;D4/S4D5D D7 | 1 0x66 Dy D2 D3 0 Ds Dg D7
0p Dy D3 D3/04D5DgD7 | 1 0x55 D4 D; Dy 0p | 04 Ds Dg D7
Sy DD, D5/D4 050607 | 1 0x78 D4 D2 D3 Dy Ds Dg Dy
0pDyD3D4/C4C5CeCr | 1 0x4B D4 D; Dy Op | C4 Cs Cs Cr
ToC1Cp Cy/CyC5CeCy | 1 0x87 | ‘ ‘ | | | | Cq Ca Cs Ca Cs Ce Cr
DyT1C;Cy/C4Cs5CsCr | 1 0x99 Do | ’ ‘ | | C; C3 Cy Cs Cs Cr
DDy T2CyCsC5CsC7 | 1 | Oxan Do D, I I ] ] [ Cs Cs Cs 7
DgD1DTy/C4Cs5CsCr | 1 0xB4 Dy Dy Dz ‘ ‘ ‘ Cy Cs Cs Cr
DyD;D;DyT4CsCsCy | 1 | OxCC Do D; D; D; l | Cs Cs Cr
Dy D4 0,040, T5CeCr | 1 0xD2 Do D4 D; D3 D4 Cs Cr
Dy D4 D, D404 D5TgCr | 1 OxE1 Do D4 D Dy Dy Ds Cr
DyD4D,DyD4D5DT; | 1 OxFF Dy Dy Dz D3 Ds Ds Dg

o [ g Uy s 1 0xBB lo Iy I, b s Is ls
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NOTE: The PFC24 field may not be needed for the 100M direction




PHY Control State
Diagram

For the Multi-Gig direction, the
training sequence can follow
802.3ch Figure 149-32

For the 100M direction the training
sequence can be simplified as
shown in the state diagram on the
right

Because the training frame has the
same structure as the data mode
frame, switching from training to
data mode only requires changing
the frame payload
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(link_contrel = DISABLE *

auto_neg_imp * mr_autoneg_snable) +
{sync_link_control = DISABLE *
{lauto_neg_imp + !mr_autoneg_enable)) +
pma_reset = ON

DISABLE_TRAMSMITTER
pos_data_mode < FALSE

{link_control = EMABLE *

auto_neg_imp * mr_autoneg_enable) +
{sync_link_control = ENABLE *
{lauto_neg_imp + !mr_autcneg_enable))

v ¢ Y
(link_control = DISABLE * SILENT
auto_neg_imp * mr_autoneg_enable) + te_mode <= SEND_Z
(sync_link_control = DISABLE * start minwait_timer
(lauto_neg_imp + !mr_autoneg_enable)) + -
pma_reset = ON {{config = MASTER) + .
{config = SLAVE * loc_SMR_margin = OK *
en_slave_tc = 1)) * minvait_timer_done
( DISABLE_TRANSMITTER |
I = I TRAINING
|pes_data mode<=FALSE | b mode = SEND_T

start minwait_timer
PMA_state =00

(link_control=ENABLE*

auto_neg_imp * loc_reve_status = OK * rem_rovr_status = OK *
mr_autoneg_enable) + l minwait_timer_done * infofield_complete
{sync_link_control = ENABLE *

(lauto_neg_imp + !mr_autoneg_enable))

COUNTDOWN
PMA_state =01

SILENT |
tx_mode<=SEND 7 1—‘ loc_countdown_done * infofield_complete
| start minwait_timer | oc_revr_stafus = NOT_OK

h 4
TX_SWITCH
({config = MASTER) + tx_mode < SEND_N
(config = SLAVE * loc_SNR_margin = OK *
en_slave_tx = 1)) * minwait_timer_done

1> rem_counidown_done
loc_revr_sfatus = NOT_OK

e ™ y
TRAINING
PCS_TEST
(L s s LE start minwait_fimer
start minwait_timer
| PMA_state<=00 )
loc_rcwr_status = OK =
loc_rcwr_statuz = NOT_OK + T -
loc_rcvr_status = OK * rem_rcvr_status = OK * (minwait_timer_done ¥ ml_nl#:ll:tlmer_done
minwait_timer_done * infofield_complete (hi_rfer + blé)_d( TEH:k
Ibiock_lock]) —
PCS_DATA

PCS DATA | IR
\pcs_data_mode<=TRUE hes_data_mods =

Figure: 100M PHY Control state diagram Figure 149-32—PHY Control state diagram




Status Bits

There are three status bits exchanged in the
Infofield Message (two in each direction):

» |loc_rcvr_status
= en_slave_tx
= timing_lock OK

The status bits are used to control the state
transitions in the training sequence (see figure on
the right).

In 802.3ch the transition to SEND_N is
synchronous, but it is also possible to use
asynchronous transition to SEND _N, if it brings
any benefit
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[100M Tx/ : : : : : :
( SEND_T XSEND_N
miig Tx? ‘Fn
gl( SEND_T kssnn_n

' ' ' Synéhronohs transition to SEND_N '
100M Tx/

< SEND_TI )KSENDI_N

IMuIti-lEig Txi?é ?
5

4( SEND_T

)ﬁ(senni_u

Asynchronous transition to SEND_N

Typical signaling sequence:

1. en_slave tx=1

2. timing_lock OK =1

3. loc_rcvr_status = OK (for 100M)

4. loc_rcvr_status = OK (for Multi-Gig)
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Conclusion

= This presentation proposes an updated frame structure for the 100M
ACT/GMSLE training frame

= The new training frame structure simplifies the implementation of
training frame, by reusing the data mode frame structure

= The new training frame structure simplifies the implementation of the
transition from SEND T to SEND N

= The simplicity of the proposed training frame can both simplify camera
PHY implementation and enhance interoperability
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