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Main points

« Auto Negotiation, PHY Control, and Link Monitor
» Link monitor function is part of PHY Control

» Redundant maxwait_timer is eliminated; small change in Auto
Negation state diagram permits restarting link_fail _inhibit_timer
in case of PMA retraining.

 InfoFields (IFs) reorganized and shortened to 8-octets
» 3-octet start-of-IF-delimiter + 4-octet payload + 1-octed CRC-8

» Number of unused bits and redundant use of bits significantly
reduced

» 2-bit state indicator shows PHY Control state of transmitting PHY.
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Main points

e Start of SLAVE transmission

» MASTER sends invitations to SLAVE to start transmission at
specified times (rather than allowing SLAVE to start at any time
during window of many PMA training frames as in Draft 2.3)

» Minimizes probability of false detection and for some
iImplementations substantially reduces signal processing power
required to detect SLAVE signal

» Leads to natural separation of times when SLAVE may start
transmission and times when MASTER increases transmit power.

o After start of SLAVE transmission
» Final PBO settings are determined prior to coefficient exchange

» MASTER and SLAVE can independently determine minimum time
spent in every PHY Control state.
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InfoField format and payloads

start_of_InfoField_delimiter .
0XxBBA700 InfoField payload CRC-8
Octl Oct2 | Oct3 Oct4 | | Oct6 | Oct7 Oct8
States PMA_Trainl_M
Sl current next .
00 " PBO _PBO transition_count
L L L ) ) 1 ] ] ] 1 ] 1 ] ] ) ) ) ) L ] ]
7 6 5 4 3 2 1 0|7 6 5 4 2 1 O 5 4 3 0|7 6 5 4 3 2 1 0
States PMA_Train2_M or _S
Sl current next requested . .
01 PBO _PBO “PBO LRS snr_margin transition_count
L L L L L L L l L L L L L L L L L L L
State PMA_Coeff_Exch
15(; CISD coeffs_received coeffs_sent LRS coefficient_1 coefficient_2
L L L L L L L L l L L L L L L L L L L L
f(; CED LRS snr_margin transition_count
| 1 1 1 1 1 1 1 1 1 1 Il Il Il Il Il L L L L L L L
State PMA_Fine_Adj
__________ | e R |
] 1
lsll (il;,réeg)[ i (Sg)(()t) (rein:JBe(s)t)ed i LRS snr_margin transition_count
) 1 1 I 1 1 1 I ] ] ] L L ) ) ) ) L L L ] ] ]
S| .... state indicator, CED .... coefficient exchange done, LRS ....local receiver status

Figure 55-aa—InfoField format and payloads
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PHY Control state diagram and relation with Auto Negotiation

started at 2 sec

wait_timer_done *
link_control = ENABLE
* config = MASTER

link_control != ENABLE + pma_reset = ON

'

PHY_Disabled -

link_status <= FAIL
start wait_timer <= 1 ms
step<=0

v

PMA_Trainl_M

wait_timer_done *
link_control = ENABLE
* config = SLAVE

I

Detection and
handling of failure
conditions in states
PMA_xxx is left to

implementers

r
I
I
I
I
I
I
I
I
L

PBO_tx <= 7-2*step++
tx_mode <= SEND_T(THP_off)
start wait_timer <= step_time [step]
Process 1: send PMA training frames,
train cancellers, send invitations to
SLAVE to start transmission,
check for slave signal

| |

| | PHY Control
I Auto I [10GBASE-T]

: Negotiation :

| |

| I ?

| | link_control step_time [1] = 1685 ms
| | [10GBASE-T] | step_time [2] = 1005 ms
| | stelp_time [3] = infinity

| | —

| 10GBASE T | link_status +
| link_fail_ | [0GBASET] 5

| inhibit_timer | ’

| I

| |

PMA_Trainl_S

tx_mode <= SEND_Z
Process 2: train receiver, decode IFs,
wait for invitation from MASTER to start
transmission

L]

wait_timer_done

Y

slave_signal_detected

Y

start_slave_transmission

PMA_Train2_S

PMA_Train2_M

Process 3: send PMA training frames,
continue canceller adjustments, train
receiver, decode IFs, determine
final MASTER and SLAVE PBO_tx

PBO_tx <=rem_PBO_tx
tx_mode <= SEND_T(THP_off)
Process 4: send PMA training frames,
train cancellers, continue receiver
adjustments, decode IFs, determine
final SLAVE and MASTER PBO_tx

loc_rcvr_status = OK *
rem_rcvr_status = OK

| loc_rcvr_status = OK *

Y

rem_rcvr_status = OK

PMA_Coeff_Exch

Figure 55-bb—PHY Control state diagram ... (upper part) "
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PHY Control state diagram and relation with Auto Negotiation

Connecting

e

verything”

from PMA_Train2_M or PMA_Train2_S

!

PMA_Coeff_Exch

Process 5: send PMA training frames,
decode IFs, exchange coefficients,
announce transition to PMA_Fine_Adj

Y

PMA_Fine_Adj

tx_mode <= SEND_T(THP_on)
Process 6: send PMA training frames,
fine-adjust cancellers and receiver for at
least 10ms, decode IFs or PCS frames when
received, announce transition to PCS_Test

PCS_Test

tx_mode <= SEND_N
Process 7: send PCS frames, continue

coeff_exch_done * transition_time_elapsed

loc_rcvr_status = OK * rem_rcvr_status = OK
v * transition_time_elapsed

to PHY_Disabled
A

loc_rcvr_status = NOT_OK +
(nr_PCS_frames_rcvd >= 3125
* PCS_status = NOT_OK)

canceller and receiver fine-adjustments,
decode IFs or PCS frames when received

Y

PCS_Data

link_status <= OK
Process 8: send PCS frames, continue
canceller and receiver fine-adjustments,

nr_PCS_frames_sent >= 3125 * loc_rcvr_status = OK
*nr_PCS_frames_rcvd >= 3125 * PCS_status = OK *

.
| ot

loc_rcvr_status = NOT_OK +
PCS_status = NOT_OK

decode PCS frames

Figure 55-cc—PHY Control state diagram ... (lower part) "
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Interaction between PHY Control and Auto Negotiation

link_fail_inhibit_timer (Auto Negotiation internal)

2 sec

«————2 sec
f f %
link_control (Auto Neg to PHY Control)
ENABLE /\ N
DISABLE | [ ) | DisaBLE
i B
link_status (PHY Contr I\{o Auto Neg) \ ‘ “ }
o ox |
FAIL |/ W FAIL | J FAIL | |
U \ V Y V
Training Link Retraining Link fails Retraining
successful fails successful again unsuccessful
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Change required in Auto Negotiation

T nip_swam—uues LLLE_ITIR_LOUs_WOrd[NE[=1) +
mr_autoneg_enabla=trua tx_link_code_word[MP]=0 = (np_ne=1})
‘ np_rx=0}
L - = = - - - - - - = _|
FLP LINK GO0 < FLP LINK GO0 CHECK | MEXT PAGE WAIT |
: link_control_[notHCD] < || transmit_ability < trus
P gt DISABLE | |mr_page_nc < falsa ability_match=true *
mr_autoneg_complets < true i base_page = false iftogale_n A
- link_contral_[HCD] = I | tx_link_code word[16:43] = mr_np_tx[18:43) |~ - -
EMABLE I |te_link_code_word[12] < toggle_tx ability _rnatch_word[12])j=1)
flp_link_good « trua | e link_code word[11:1] <= mr_np_tx[11:1] |
start link_fail_inhibit_timer | | 3ck_finished = falss >
mr_next_page_loaded < false I fip_receive_idle=true
I - - - =
link_status_[HCD]=FAIL * _ _ _ Optional Implementation __ _ _ _|
HCD=10GBASE-T i {link_status [HCD]=FAIL +
- link_status [HCD]=READY) *
link_statiis_[HCD]=OK lirk_fail_infibit_timer_dona) +
incompatibla_link = trus
link_status_[HCD=FAIL * HCD != 10GBASE-T :
NOTE—The transition from COMPLETE ACKNOWLEDGE NOTE—ability_match, acknowledge_match, single_link_ready,
to FLE I.‘INK GOC‘D.GHECH.CEH be simplified to . consistency_match, and incompatible_link are set according to the
“ack_finished=trug” if the optional Next Page furction varable definitions and are not sat axplicitly in the state
is not supported. diagrams.

Figure 28-16—Arbitration state diagram
(IEEE Draft P802.3REVam/D2.2 — Section 2, April 24, 2005, page 263)
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Solution not requiring a change in Auto Negotiation state diagram

Connecting

everything”

LINK_Down
link_status <= FAIL

PHY Control state
=PCS_Data

LINK_Up
link_status <= OK

maxwait_timer_done

IEEE P802.3an October 2005 Interim Meeting

e — e —
| Detection and
| PHY Contr()' ham‘il_\ng qf failure
| conditions in states
| [LOGBASE-T] PMA_xxx is left to

" implementers
|
link_control = ENABLE
|
| PHY_Init
| start maxwait_timer <=2's
|
| step_time [1] = 168+5 ms PHY Silent -
| step_time [2] = 1005 ms —— —
step_time [3] = infinity start wait_timer <=1 ms
| 7 step<=0
Auto 1 wait_timer_done * ’ wait_timer_done *
. | config = MASTER config = SLAVE
Negotiation I 9 g
I v
| PMA_Trainl_M PMA_Trainl_S
I PBO_ tx <= 7-2*Step++ t_mode <= SEND_Z
| tx_mode <= SEND_T(THP_off) Process ain receiver, decode IFs,
| L start wait_timer <= step_time [step] wait for invitation from MASTER to start
Process 1: send PMA training frames, transmission
|
train cancellers, send invitations to
|
SLAVE to start transmission, start slave transmission
: check for slave signal \ = —
| wait timer done i slave_signal_detected PMA_Train2_S
| : PBO_tx <=rem_PBO_tx
— PMA_Train2_M = — -
T = = SEND_T(THP_off)
link_control Process 3: send PMA training frames, Process 4: send PMA training frames,
[10GBASE-T] continue canceller adjustments, train train cancellers, continue receiver
receiver, decode IFs, determine adjustments, decode IFs, determine
: final MASTER and SLAVE PBO_tx final SLAVE and MASTER PBO_tx
loc_rcvr_status = OK * loc_rcvr_status = OK *
|
| rem_rcvr_status = OK + rem_rcvr_status = OK
= | PMA_Coeff_Exch
)
% 3)1‘ L_T___ Process 5: send PMA training frames,
o< T decode IFs, exchange coefficients,
<8 | announce transition to PMA_Fine_Adj
______ £9S —_——
== -: : i coeff_exch_done * transition_time_elapsed
; ; [ PMA_Fine_Adj
U \_Fine_Adj
Link Monitor U _mode <= SEND_T(THP_on)
10GBASE- — - = -
SRS | | Process 6: send PMA training frames,
| | fine-adjust cancellers and receiver for at
PHY Control state | | least ;Or;]s. decode IFs or‘F"CS frames when
=PHY_Disabled ¢ 5 received, announce transition to PCS_Test

loc_rcvr_status = OK * rem_rcvr_status = OK
* transition_time_elapsed

PCS_Test

tx_mode <= SEND_N
Process 7: send PCS frames, continue
canceller and receiver fine-adjustments,
decode IFs or PCS frames when received

loc_rcvr_status = NOT_OK +
(nr_PCS_frames_rcvd >= 3125
* PCS_status = NOT_OK)

nr_PCS_frames_sent >= 3125 * loc_rcvr_status = OK
*nr_PCS_frames_rcvd >= 3125 * PCS_status = OK

PCS_Data

Process 8: send PCS frames, continue
canceller and receiver fine-adjustments,
decode PCS frames

Stop maxwait_timer

loc_rcvr_status = NOT_OK +
PCS_status = NOT_OK
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Solution not requiring a change in Auto Negotiation state diagram

canceller and receiver fine-adjustments,
decode PCS frames

I I I I
| AU.'[O. s PHY Control jocsase |
 Negotiation |
link_control
| [10GBASE-T] _ |
I . , link_control '= ENABLE + pma_reset = ON I
| I ¢ |
I o R I I PHY_Disabled I
L E i J L_21___ - _Disable |
[ |
~'® I link_control = ENABLE Y I
r £3 101 :
I I I PHY_Init < I
| . . | | start maxwait_timer <=2's I
| Link Monitor Gt :
I [LOGBASE-T] I :
I I | ! O
| I | .
| PHY Control state l | | |
| = PHY_Disabled | | | b
| |
| | |
| { R | |
! I | o
| LINK_Down | | ! ! |
| link_status <= FAIL | | i i |
| |
[ PHY Control state | | ! ! :
| = PCS_Data | | loc_rcvr_status = NOT_OK +
| v I PCS_status = NOT_OK :
I LINK_Up I I PCS Data I
: link_status <= OK : I Stop maxwait_timer |
. | Process 8: send PCS frames, continue |
| maxwait_timer_done | I '
| b |
| I |
I I I
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