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10GBASE-T ad hoc

« The 10GBASE-T ad-hoc held two meetings In
December to create a detailed proposal in
response to comment #186 on draft 2.1

 Two ad hoc meetings were held
— Initial phone conference December 3rd 2009

— Face-to-face meeting December 10th 2009 held in
Irvine, CA

e Thank you to those who attended
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Review of contributions

Phone conference

— grimwood_01 1209.pdf, Mike Grimwood, Broadcom
» pointed out issue with LPI during training (not fast-retrain

specific) — comment made on draft 2.1
requests justification for retrain timer values

Face-to-face meeting
— parnaby 01 1209.pdf, Gavin Parnaby, Solarflare

adds details on retrain timer values
shows suggested text to be used in the draft

adds details to fast retrain proposal in
parnaby 03 1109.pdf

replaces all TBDs with recommended values

fixes one state machine bug
IEEE 802.3az January 2010 Slide 3



Consensus output - draft text

e Final textis in

* Minor changes to original proposal
— changed link monitor timing (using 8.2ms window)

— removed LLDP requirement
 since fast retrain disable can be done unilaterally

— text was edited to state that fast retrain is optional and not a
requirement for EEE PHYs

— added requirement that fr-compliant PHYs shall transition to
PAM?2 within 9 LDPC frames of receiving a fast retrain
request

— changed transition condition into FR_LINK_OK to fix a state
machine reset issue pointed out by Mike Grimwood

— added details on autoneg and management requirements
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Clause 45

45. Management Data Input/Output (MDIO) Interface

Insert a mew subclanse 45.2.1.75a qfter the exisang 45.2.1.75 as shown below:

45.2.1.753 10GBASE-T fast retrain status and control register (Register 1.147)

Table 45-433—10GBASE-T fast retrain status and control register bit definitions

Bar(s) Name Dezcrpaion R
1.147.1%11 | LP st retrain count Couzmes the oumber of fast retrains requested | RONR
1147106 | LD fastretrain count Coumts the oumber of 24t retrains requested | RONR

by 26 local devics
1.147.5:1 Resenved Vahus always: O, wmites ignored RO
1.1470 Fast recain coable | = Fast recaan capability is anabled AW
0 = Fast ream capability i3 duabled

'R'C =Faead caly, R'W = Fsad Write, NX = Noa Rall-over
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Autoneg changes

45.2.7.10 10GBASE-T AN control register (Register 7.32)

Table 45-140—10GBASE-T AN control register

Bis(z) Name Dexcription EW*

bls

"W = ReadWnte, RO =Rsad cmly

45.2.7.11 10GBASE-T AN status register {Register 7.33)

Table 43-141—10G8ASE-T AN control register

Bz} Name Dezcripdion EmW-

7.35.1 Fasi meiram ahility 1 = Link partmar is capabls of 10GEASE-T st meimin RO

“R.0 = Fsad culy, 5C = Self<lsaring, LH = Latching high
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55.4.2.6a Refresh monitor function

35.4.2 63 Refresh Monitor function
Insert the following subciause after subclanse 55.4.2.6 m drgft 2.2

The Refresh monitor is required for PHY s which suppornt the EEE capabiity. The Refresh monitor operates
when the PHY is the low power receive mode The Redesh monitor shall comply with the state diazram of
Figure 55-27a. The function forces a link recrain if a refresh signal is not reliably detected within moving

ime window equivalent to 50 'omp ete quiet-refresh cvcles (pominally equal to $.192 ms), when the PHY 13
m the OWSr DOWET raceive mode
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Link monitoring

NOTE- This state
'ne_ipl_actve dagram 13 only

PHY supports Se

J EEE caobiley

E-"%ate l
/v ‘o _refrach_ry_tmer_done

LF’|_‘.1C?\_F. EFRES o _rm:r_jl_b:l_h:{

rx_lpi_active

st p_refrazh_r_tmer

l pl_refresr_r_btmer_dore

FlI_REFRESH_TIMEQOUT

loc_rowr_ststus S— NOT_OX

Figure 55-273—EEE Refresh monitor state diagram
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e Forces PHY to
retrain If refresh
signhaling is NOT
detected within
8.2ms window

* Avoids zombie
state during LPI

* Note cut/paste
error in draft
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55.4.2.5.15 Fast retrain function

95.4.2.5.15 Fast retrain function
Tnsert the following subclawse qffer mbelanse 5542505 m drgft 2.2

PHYs that support the fast remain capability shall implement the fast refrain staie diagram shown in Figore
55-1Th. PHY: may request a fast retmin by setting the varabls loc_§ reqto TEUE. This causes the mans-
miszien of an sasity-detected lmk faihore signal. Afier ransmirtng the 1nk faihme signal the PHY shall man-
sificn i the PMA_Coeff Exch siaie and send PAND signaling within a time peniod equivalent to 9 LDFC
Afier the detecion of the link fafhme sipmal, a PHY shall mapsifion to the PMA Cosff Exch sz and
respond with PAMY siznaling within a tme penod eqoivalent o @ LDPC fame periods affer receiving the
link fihmre sizmal.

Iigte that relabls i on the transmsttesr may be misrmopied when the local receiver requests a fast retrain.
Follownz the link faihme siznal, the two Ink pariners fansibon back fo the PMA_Coe Exch siate and fol-
low the maining procedure described in 53.4.2.5.14, with the exception that the nitial infofield countdown
vahes are redaced as indicated m Figues 53-25 and 55-26.

To ensmes imteroperability the raning Gmes m Table 55-8a should be obsemved dunng the fast refrain.

Table 35-6a—Recommended fast retrain sequence timing

Ferommended
State MATIENm Gmse [mI)
PMA Coaff Exch stam 20
PAMA Fine Adjust st 14
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Fast retrain

[ B mode=EEMD_M " Yhoo_fr_neg "

NOTE: This staie dizgram
is onby required whes tha
PHY sopparts the st
meiram capahility.

Voo _fr_diebect ]+ Upd_fr_en
FR_ILIME_i08
Sxesh_retrain_Tiag <— faise
send_ink_fal Taln=
Ipl_fr_=m " | )
loc_fr_req” Ipl_fr_en
ldpc_frame_dons ks _fr_pebect
F |
FR_BEND_FAIL FR_INC_RX_CHT

send_ink_Tal rus=

fr_be_ coumber++

start_Ink_Ssil_skg_Smer

fr_rx_counber++

Ink_fall_skg Smer_dons

l -

FR_START_TIMER

sEnd_ink_rall t— fake
fxest_netrain_fiag < trus
start fr_rrawass_dmer
oC_fr_req — falne

fr_marwat_teer_done

=T

oC_FoeT_stabus —— ROT_OK

Figure 33—-2Tbh—Fast refrain control state diagram

 PHY may request fast
retrain using a special
link failure signal

e The link has 30ms after
the fast retrain signal to
return to pcs data mode

e |f the fast retrain
fails the link performs
a full retrain
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PHY Control State diagram changes

535.4.6.1 PHY Control state diagram

Ink_rontrol = ENABLE + l

orvm_ el = O

b st = ENABLE J

coefiy = MASTER *
mrwal Limer one

:

PMA_ Traieng Il M

12

ring S

it roiacal_rmer
"BO k=4

rode — SEND_T

arm io Fir
Vermtor oo

it el L

b _miocde — SEND_N

o SMNR rraiger = O# "
THral e dure

frirmal Ime dore”

o _rovi_stefum = NOT_O

Figure 55-24—PHY Control state diagram
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Master/slave transition counter

Messaoelmid IF =vams 1o Coo® Exoh ®

. master Tanaton_courer > 2
NOTE: Fer
min_wat_trmer_done PHY': which do oot sup-
NOTE: For PEYs which do NIT port e fast retrain cape-
oot suppert the fast recain " bality the vamable START_COUNTER FMA_Coo® Exch
capabality 26 vable !a'.s_bnm_f..lgi'. Wt
Au_remam_Jag i witw FALSE yans 20 Cofl Exch <= 1
FALSE TIWION_OUE € MASI_IDSITON_COUTner

PBO_mxchange_done = TRUE

fast_retrmn_tag = TRUE

# Trangon cout=0 I

m
ranstion \(Vl-’-" 2 sl MLE STOP COUNTER_ PMA Cos® Exch
vans_to Coef Exch <=1

@ns 0 Coo® Bxxh< 0
tmnsifon_cout =0

STOP _COUNTER PMA_Cooff Exch

START_COUNTER PMA_Coof [

MazsageHald IF= s 0 '—r:q Adus:
maswr Tanspon courner > 2

tmns _to Coef Exch <=0 !

coof_axchange_done = TRUE START_COUNTER_PMA_Fne_Adus

START_COUNTER PMA_Fine_Adust =rs 0 _Fre Adqust <1
TAEION_OUT < MASWT_TINSITON_COoumer

raston conte=2 "
ras © Fine Adust <=1

ranazon_court =0
tmrsiton_coud =0

STOFP_COUNTER_PMA_Fre_Adus:

STOP COUNTER PMA_Fine_Adust

=S 0 Fne Adqust<=0

ras o _Fine Adust<=0

l Ioc_rowr_status =
- — - o _rovt_status =
START COUNTER PCS Test MezsageFnig - =

~a e master TanaTon_coumer > 2

o P

ranstion_count <
ras o PCS Test«<= 1

4
START_COUNTER P

Tast

tmnsiton courd = 0 .
vars o PCS_Tem<=1

TANEION_CDUNE € M TRNSII0N_Coumner

STOP COUNTER_PCS_Test

tae o PCS Test<=0
Tarmzon_court =0

STOP COUNTER _PCS Tex

& s
* - devices wih fast retrain enabled use 2°
ra W PCS_Tex <=0

Figure 55-25—MASTER transition counter state diagram - ) i
- dewices with fast retrain enabled use 2

Figure 55-26—SLAVE transition counter state diagram

IEEE 802.3az January 2010 Slide 12




Discussion

e Consensus reached on fast retrain text
— mandatory refresh monitor
— optional fast retrain capability

e Points of discussion
— ‘May’ vs ‘Shall’ for fast retrain
— LLDP support
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Summary and motion

The 10GBASE-T ad hoc reached consensus on the
changes to the text to support fast retrain and link
monitoring.

Motion:

The IEEE P802.3az Task Force adopts the fast retrain
and link monitoring function as described in

with the edit shown on
slide 8

— Move:
— Second:
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Attendance

« 3'd December « 10t December

— Mike Grimwood, Bill Bliss, — Mike Grimwood, Tom
Tom Souvignier, Pat Thaler Souvignier, Jim Graba
(Broadcom) (Broadcom)

— Mike Bennett (LBNL) — Bill Woodruff (Aquantia)

— Bill Woodruff (Aquantia) — Matt Brown (AMCC)

_ Matt Brown, Dariush Dabiri — Dmitri quch, Sanjay Kasturia
(AMCC) (Teranetics)

— Gavin Parnaby, Brett

— ScottKip (Brocade) McClellan (Solarflare)
— Dimitry Taich, Jose Tellado,
Jennifer Wu, Sanjay Kasturia

(Teranetics)
— Dan Dove (HP)

— Gavin Parnaby, George
Zimmerman, Brett McClellan

(Solarflare)
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