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________ I
PSE Status Register & Variables

« Duane Remein’s unsatisified comment reminds us of the
link between register bits and variables

 PSE status and control needs to be consistent between:
— Clause 30 Management
— Clause 45 Status Register (Table 45-211j and 45.2.7b.2.x text)
— Clause 104 State Diagram (104.4.3.3, Figs. 104-4, 5,6 & 7)

— Contents are not in alignment between or within clauses!

* For example, Table 45-211j vs 45.2.7b.2.x, some bits are duplicates in logic
but have different names or descriptions

« This presentation attempts to align states, variables and
status bits and map variables to status bits as a remedy
to Remein’s unsatisfied D2.0 comment #333
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e
Remein’s Comment #333 on D2.0

Cl 45 SC 45.2.7a.2.4 P 30 L 44 # 333 .

Remein, Duane Huawei Technologies

Comment Type TR Comment Status A OK

MDIO registers affected by SD's should clearly be tied to a variable in the SD and not
set/reset by a state transition as in "shall be set to one when the PSE state diagram

(Figure 104-4) transitions directly from the
state CLASSIFICATION_EVAL to RESTART"

This issue exists for the following bit definitions; 12.1.15, 14, 13, 12, 11, 10, 9:7, 6:3 and
2:0.

SuggestedRemedy
Provide a clear reference to a SD variable for bit 12.1.12. If one does not exist in the SD
create it in the SD and xref here.

Response Response Status U
ACCEPT IN PRINCIPLE.

All the bit fields with their corresponding subclauses will be reviewed and editor given
license to change as per the suggested remedy.
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_______ ——
PoDL PSE Status Register D2.1 (as is)

Name Description (per the text, not Table 45-211j) LH?
Kl Power 1= PSE has entered OVERLOAD state (P31 L47-48) LH
»| Removed (Table 45-211j description “power removed due to a fault” is misaligned)
% Valid Signature 1 = mr_valid_signature has transitioned to TRUE (P32 L3-4) LH
O
'-g Invalid PSE has entered state IDLE_DETECT (P32 L10) LH
—| Signature
% Class Timeout PSE transitioned from CLASSIFICATION_EVAL to RESTART LH
= due to (!pi_detecting) * pi_sleeping
~| Overload 1= PSE has entered OVERLOAD state (P32 L24) LH

MFVS Absent PSE transitioned from POWER _ON to SETTLE _SLEEP due LH
3 to tmfvdo_timer_done (P32 L30-31)

PSE Type Encodes Type A, Type B or Type C PSE (constant)

PD Class Encodes Class 0 — 9 PD detected currently (OK as is)

PSE Status Encodes current PSE state machine status — see later

IState I

* Note: Both bits have exact same behavior!
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PSE State Diagram D2.1 (as is)

START*!mr_pse_enable

Ipi_detecting 'fl _powered
DISABLED 17 l
pi_sleeping <<FALSE l o 0 R

pi_powered<=FALSE
pi_discharge_en<=FALSE

pi_detecting<=FALSE IDLE

detection_done < FALSE
mr_valid_signature<=FALSE
mr_invalid_signature <=FALSE

stop vsig_hold_timer

pi_detectingl

mfvs_timeout <= FALSE

pi_powered

mr_pse_enable ;
I l pi_sleeping<TRUE ENABLE_TDETECT
DETECTION pse_ready start tdet_timer MONITO R_vas
pi_sleeping«<FALSE — ucrl — stop tmfvdo_timer |
pi_detecting<=TRUE MONITOR Imfvs_valid
) detection_done stop vsig_hold_timer DETECT MFVS
| DETECTION_EVAL | tdet_timer_done | vsig_valid start tmfvdo_timer

| ]
o— TR ;
mr_valid_signature* | mr_valid_signature* [mr_invaﬁd_signamre DEGLITCH !n}fvs_val:d |mfvs_valld
Imr_sccp_enabled|  mr_sccp_enabled start vsig_hold_timer tmfvdo_timer_done

CLASSIFICATION idet‘timer_done I I lvsig_valid

start tclass_timer e valid*

z 3 vsig_vali
do_classification vsig_hold_timer_done*
!tdet_timer_done

TIMEOQUT_MFVS
mfvs_timeout<=TRUE

Itclass_timer_done*
do_classification_done

I tclass_timer_done

Figure 104-6—MFVS state diagram

ALl | TURI
CLASSIFICATION_EVAL ] I CRATINE
| mr_valid_signature<=TRUE
power_available* |!valid_class+!power_available l ucT
v valid_class 1
POWER_UP 1 l A INVALID_SIGNATURE
pi_detecting<=FALSE RESTART mr_invalid_signature<=TRUE
pi_powered<=TRUE pi_sleeping<=TRUE ueT l
start tinrush_timer pi_detecting<=FALSE J
power_stable* tinrush_timer_done* pi_powered<=FALSE DONE

Itinrush_timer_done Ipower_stable detection_done<=TRUE

POWER_ON lUCT

overload_detected*
mr_pse_enable

Figure 104-5—Detection state diagram

RESTART_DELAY

mfvs_timeout |

e el
pi_sleeping<TRUE l e

.piTpowerechALSE OVERLOAD
pi_discharge_en<=TRUE
start toff_timer

vsleep_valid* | toff_timer_done

!toff_timer_done §

pi_sleeping<=FALSE
pi_powered<=FALSE
pi_discharge_en<=FALSE
¥ uct

SLEEP OVERLOAD_DELAY
pi_discharge_en<=FALSE start tod_timer

| tod_timer_done

2.3bu PoDL Task

pd_wakeup+external_wakeup
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e —————
PSE State Diagram D2.1 (indicators)

START*!mr_pse_enable

pi derecing  INVAlid Signature ? Ipi_powered -
DISABLED l l
pi_sleeping <FALSE N IDLE_MFVS
pi_detecting<=FALSE IDLE ot o mifvs_timeout < FALSE
pi_powered<=FALSE detection_done < FALSE stop vsig_hold_timer —
pi_discharge_en<=FALSE mr_valid_signature<=FALSE o pi_powered
Imr pse_enable mr_invalid_signature <=FALSE pLCEtECHng $—
1 — I pi_sleeping<TRUE ENABLE_TDETECT
start tdet_timer MONITOR_MFVS
DETECTION pse-ready = stop tmfvdo_timer
pi_sleeping«<FALSE UCTl 1 —
i_detecting<=TRUE Imfvs_valid
pi_ g MONITOR
) detection_done stop vsig_hold_timer DETECT MFVS
| DETECTION_EVAL | tdet_timer_done | vsig_valid start tmfvdo_timer
L ]
mr_valid_signature* | mr_valid_signature* ]mr_invalid_signature DEGLITCH S
Imr_sccp_enabled mr_sccp_enabled ¢ start vsig_hold_timer tmfvdo_timer_done
CLASSIFICATION idet_timer_done I I lvsig_valid TIMEQUT_MFVS

start tclass_timer
do_classification

vsig_valid*

mfvs_timeoutcTREE
vsig_hold_timer_done*

ltclass_timer_done* tclass_timer_done Itdet one : &
do_classification_done I = - — Figure 104-6—MFVS jtate diagram

CLASSIFICATION_EVAL mr_valid_signature<TRUE 1\
—‘|= i“” Valid Signature

power_available* Tvalid_class+!power_availa
v valid_class
POWER_UP INVALID_SIGNATURE
RESTART mr_invalid_signature<=TRUE
N uer MFVS Absent

pi_detecting<=FALSE 7
pi_powered<=TRUE

pi_sleeping<=TRUE

start tinrush_timer pi_detecting<=FALSE
power_stable* tinrush_timer_done pi_powered<=FALSE ‘
Itinrush_timer_done Ipower_stable N detection_done<=TRUE
POWER_ON

ure 104-5—Detection state diagram
overlo,

C o e _pse_enable [ RESTART DELAY Indicators in Yellow
Class Timeout? have definition

pi_sleeping<TRUE timer_done

p. p;Tp;vgfr:d:Zﬁ*ZE 7 OVERLOAD
i_dis ge_ i i
s giion < ’)‘I—Sleeplrniz:tssi e prOblemS
N]  pipowere < Power Removed

and Overload?

vsleep_valid* [toff_timer_done i_discharge_en<=FALSE
Itoff_timer_done St?‘

— SLEEP OVERLOAD_DELAY
pi_discharge_en<=FALSE start tod_timer
pd_wakeup+external_wakeup | tod_timer_done
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State Diagram D2.1 w/ Proposed indicators

START*!mr_pse_enable

DISABLED
pi_sleeping <=FALSE
pi_detecting<=FALSE
pi_powered<=FALSE

pi_discharge_en<FALSE

Imr_pse_enable

—

' |

IDLE

detection_done < FALSE
mr_valid_signature<=FALSE
mr_invalid_signature <=FALSE
pi_sleeping<TRUE

DETECTION

pse_readvl

pi_sleeping<FALSE
pi_detecting<=TRUE

l detection_done

| DETECTION_EVAL

mr_valid_signature*
mr_sccp_enabled

mr_valid_signature*
!mr_sccp_enabled

[ mr_invalid_signature /

Class Timeout

CLASSIFICATION

start tclass_timer
do_classification

Itclass_timer_done*

do_classification_done ¢

]
d?class_timer_done

CLASSIFICATION_EVAL

power_available*
v valid_class

|!valid__class+!power_available

POWER_UP

pi_detecting<=FALSE
pi_powered<=TRUE
start tinrush_timer

power_stable*
Itinrush_timer_done

tinrush_timer_done*

Ipower_stable

—ray
RESTART
pi_sleeping<=TRUE
pi_detecting<=FALSE
pi_powered<=FALSE

POWER_ON

<«

overload_detect
< mfvs_timeout mr_pse_ena
g

ucTt

RESTART_DELAY
start trestart_timer

Ipi_detecting

IDLE_DETECT

stop vsig_hold_timer

tdet_timer_done I

pi_detectingl

ENABLE_TDETECT

start tdet_timer

ucrl —

MONITOR

stop vsig_hold_timer

vsig_valid

DEGLITCH
start vsig_hold_timer

idet_timer_done I

I lvsig_valid

vsig_valid*

!tdet_timer_done

q

mr_valid_signature<=TRUE

; l ucT
INVALID_SIGNATURE

VALID_SIGNATURE )

(

m

‘W‘_

)

r_invalid_signature<=TRUE

vsig_hold_timer_done*

DONE

detection_done<=TRUE

Ipi_powered

'

IDLE_MFVS

mfvs_timeout <= FALSE

pi_powered

—

MONITOR_MFVS

stop tmfvdo_timer

Imfvs_valid

DETE

CT_MFVS

start tmfvdo_timer

Imfvs_valid*

tmfvdo_timer_done

TIMEQUT_MFVS

|mfvs__va|id

Valid Signature

— Invalid Signature

Figure 104-5—Detection state diagram

( mfvs_timeout<TRUE

;=—">
Figure 104-6—MFVS

A
state diagram

pi_sleeping<TRUE
pi_powered<=FALSE
pi_discharge_en<=TRUE
start toff_timer

vsleep_valid*
Itoff_timer_done

SLEEP
pi_discharge_en<=FALSE

pd_wakeup+external_wakeup

toff_timer_done

}

start_timer_done

OVERLOAD

pi_sleeping<=FALSE
pi_powered<=FALSE
pi_discharge_en<=FALSE

T~

¥ UCT

OVERLOAD_DELAY

start tod_timer

| tod_timer_done

\ Overload

MFVS Absent
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Proposed indicators (for D2.2)

Name Description LH?

PowerRemoved Value always 0

Valid Signature 1 = mr_valid_signature has transitioned to TRUE LH
Invalid Signature 1 = mr_invalid_signature has transitioned to TRUE LH
Class Timeout 1 = tclass_timer_done has transitioned to TRUE LH
Overload 1= overload detected * mr_pse enable LH
MFVS Absent 1=mfvs_timeout has transitioned to TRUE LH
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Indicator Behavior Changes

* |nvalid signature will only indicate when an
iInvalid signature has been detected
— Previously set every time detection was entered

* Overload doesn’t indicate when OVERLOAD
state is entered due to failed SETTLE SLEEP

— May be fixed by changes to overload detected in
104.4.6.2.1, addressed in comment #12 to D2.1
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PSE Status Values Common Sense

« Disabled = {DISABLED}

« Sleeping = {SLEEP, SETTLE_SLEEP}

* Delivering Power = {POWER_UP, POWER_ON}

« Searching = {DETECTION, CLASSIFICATION + EVALs}
« Error ={ OVERLOAD, OVERLOAD_DELAY }

« Idle= {RESTART, RESTART_ DELAY, IDLE}
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PSE State Diagram D2.1

START*!mr_pse_enable

Ipi_detecting - !fi_powered —_—
DISABLED 17 l
pi_sleeping <<FALSE i o 0 R

pi_powered<=FALSE
pi_discharge_en<=FALSE

Imr_pse_enable

pi_detecting<=FALSE IDLE

—

DETECTION

detection_done < FALSE
mr_valid_signature<=FALSE
mr_invalid_signature <=FALSE
pi_sleeping<TRUE

pse_ready

stop vsig_hold_timer

pi_detectingl

ENABLE_TDETECT

start tdet_timer

mfvs_timeout <= FALSE

pi_powered

—

MONITOR_MFVS

stop tmfvdo_timer

pi_sleeping—FALSE UCTl ]
g 2 Imfvs_valid
pi_detecting<=TRUE MONITOR
) detection_done stop vsig_hold_timer DETECT MFVS
| DETECTION_EVAL | tdet_timer_done| | vsig_valid start tmfvdo_timer
| | ; S 2
mr_valid_signature* | mr_valid_signature* ] mr_invalid_signature DEGLITCH .n}fvs_valrd M
Imr_sccp_enabled |  mr_sccp_enabled y start vsig_hold_timer tmfvdo_timer_done
CLASSIFICATION idet‘timer_done I I lvsig_valid TIMEOUT_MFVS

start tclass_timer
do_classification

mfvs_timeout<=TRUE

vsig_valid*
vsig_hold_timer_done*
!tdet_timer_done

Itclass_timer_done*
do_classification_done

I tclass_timer_done

Figure 104-6—MFVS state diagram

VALID_SIGNATURE
CLASSIFICATION_EVAL | ——
| mr_valid_signature<=TRUE
power_available* | Ivalid_class+!power_available l ucrt
v valid_class 1
POWER_UP 1 l A INVALID_SIGNATURE
pi_detecting<=FALSE RESTART mr_invalid_signature<=TRUE

pi_powered<=TRUE pi_sleeping<=TRUE ueT l

start tinrush_timer pi_detecting<=FALSE £

power_stable* tinrush_timer_done* pi_powered<FALSE - ——
Itinrush_timer_done Ipower_stable detection_done<=TRUE

POWER_ON lucr

overload_detected*
mr_pse_enable

Figure 104-5—Detection state diagram

RESTART_DELAY

mfvs_timeout |

SETTLE_SLEEP S‘an:r'eita:;imfrd 5
pi_sleeping<TRUE l Ltrestart,timer_done |
pi_powered<=FALSE OVERLOAD

pi_discharge_en<=TRUE

i_sleeping<=FALSE
start toff_timer Pl eeping

pi_powered<=FALSE

vsleep_valid* | toff_timer_done pi_discharge_en<=FALSE
!toff_timer_done § * ucT
SLEEP OVERLOAD_DELAY

pi_discharge_en<=FALSE start tod_timer

| tod_timer_done

2.3bu PoDL Task Forc

pd_wakeup+external_wakeup
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PSE Status Mappings (D2.1 as is)

sleep pi_sleeping (also true in
RESTART,
RESTART_DELAY & IDLE)

delivering POWER_ON, POWER_ON pi_powered (also true in
Power SETTLE-SLEEP POWER _UP; false in
SETTLE_SLEEP)
searching DETECTION, DETECTION, pi_detecting (also true in
CLASSIFICATION, CLASSIFICATION, DETECTION_EVAL)
CLASSIFICATION_EVAL, CLASSIFICATION EVAL,
POWER_UP POWER_UP
unknown IDLE, RESTART, IDLE not due to Otherwise
RESTART_DELAY, overload_detected,
OVERLOAD_DELAY, RESTART, RESTART_DELAY,
e e AL OVERLOAD_DELAY,
unknown SETTLE-SLEEPR,
DBETECHON-EVAL, unknown
error (rolled into unknown) OVERLOAD overload_detected (LH)
Reserved (not defined) IDLE due to overload_detected (not defined)
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Proposed PSE Status Mappings (D2.2)

disabled

sleep

delivering
Power

searching

idle

error

unknown

DISABLED
SLEEP, SETTLE_SLEEP

POWER_ON, POWER_UP

DETECTION,
DETECTION_EVAL,
CLASSIFICATION,
CLASSIFICATION_EVAL

IDLE, RESTART,
RESTART_DELAY

OVERLOAD,
OVERLOAD_DELAY

unknown

DISABLED
SLEEP, SETTLE_SLEEP

POWER_ON, POWER UP

DETECTION,
DETECTION_EVAL,
CLASSIFICATION,
CLASSIFICATION_EVAL

IDLE, RESTART,
RESTART_DELAY

OVERLOAD,
OVERLOAD_DELAY

unknown

Imr_pse_enable

pi_sleeping (new definition,
new variable (pi_prebiased)
needed to put Vsleep to PI
during RESTART,IDLE)

pi_powered

pi_detecting

pi_prebiased * Ipi_sleeping

overload_held
(new variable added)

Otherwise
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Proposed PSE Status & Changes

START*!mr_pse_enable

g S
—.—-.-.-.L-.-._-. 4 N\ .
o~ [ osmeles e < | |~ ]| ChangesinClause 104:
7’ i_sleeping <=FALSE N V4 .
r\ dl;l powered<=FAl : ,,\ '.d,etection_l:::eczFALSE \\ 1 04433 . . . .
\‘~.. pi_discharge_en<FALSE | .1~ ymr_valid_signature =FALSE “ * Redefine pI_Sleeplng.
o Hipestmele =~ — e MR e | |\ TRUE = Pl is in SETTLE_SLEEP or SLEEP
1 DETECTION " e ety ; FALSE = Pl is notin SETTLE_SLEEP or
i_sleeping<FALSE
e ’ si__deteztifgcmus ,’ \\\ “ SLEEP
/ }___dewcton done _} \ | (note, remove pi_sleeping from RESTART and IDLE)
! DETECTION_EVAL I, \‘ \ —
1
mr_valid_signatur, e . | mr_ipvalid_signature  § 1 . . .
Imr_sccp_enab gammﬁgmmm: ] .+ New variable: pi_prebiased:
| . . .
. Start tclass._timerl /idle ! TRUE = the circuitry that applies VSleep at
\ do_classification ¢ | .
\\ Itclass_timer_done* 1l tetass timer,done I the PI IS enabled
S o_classification_done S . . .
Toes e ,.' FALSE = the circuitry that applies VSleep at
Ssao | = 1\ ] H H
—_::_-_T:::":E& I!vJ‘id_class*»!power_available " . the PI IS d|Sab|ed
-~ e A (note, set pi_prebiased to FALSE in DETECTION state)
»”~ pi_detecting—FALSE S0 RESTART. !
,’ pi_powered<=TRUE pi_sleeping<=TRUE /]
Jst siowp timer, pi_detecting=FALSE | If F| ure 104-4: (PSE SD
( d
epl,l,vm Hr lWA'A'S -nmh_timer_dp e* pi_powered<=FALSE | 4
N inrush,_timer_done ipower_stabley’ . | y Delete pi_sleeping <= TRUE in RESTART & IDLE
O e e e = vt « Set overload_held to TRUE in OVERLOAD
e - Set overload_held to FALSE in IDLE
I pi_sleepa::icm:; s ] ,—l——"" — » Set pi_prebiased to TRUE in RESTART, IDLE
Yy, i_powered< < ~ . . .
§ pidscharge_enc<TRUE B e e b, * Setpi_prebiased to FALSE in DETECTION,
‘\ v‘s:;ep_valid mFYJf:_timerﬂlone ,’ plf;T:;;\:: e \l DISABLED
N ‘y’ T S+ Add “stop tclass_timer” to CLASSIFICATION_EVAL
[SQ SLEEP \ OVERLOAD_DELAY ’ - -
= wn& \\s start tod_timer -7
pd_wakeupoexternal_wakeupl ~~~-~ l tod_timer_done. 4”
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Proposed Revised SD (A. Gardner)

—soan 1 « Revises Detection so that it is
e optional

detection_done<=FALSE
mr_valid_signature<FALSE

) l mr_pse_enable I_ m'-lr,‘i‘lj(,’,;‘sffji‘,‘_‘":‘:,’,ALSE - p i_d eteCti n g tu rn S Off afte r
T e DETECTION_EVAL

detection_done L

pi_powered<=FALSE
pi_discharge _en<FALSE

[ — pi_classifying is added
L
mr_valid_signature* mr_valid_signature *
Isccp_enabled sccp_enabled

CLASSIFICATION ¢ InC|UdeS pi_prebiased & Stop
tclass_timer changes proposed here

— Still may need 104.3.3 variable

pi_classifying=TRUE
do_classification

Itclass_timer_done*
do_classification_done

| CLASSIFICATION_EVAL |
e changes
power_available® Ivalid class+|, er_available
valid_class
.
POWER Up — Still d SD ch f
Fowp s ill nee changes for
i_classifying=FALSE pi_prebiased=TRUE . g m
pi_powerede<=TRUE pi_powered =FALSE | d h Id d f t
ALpasredcin overioad_helqa, detiniton,
power_stable* tinrus h_timer_done* ucT
Itinrush_timer_done Ipower_stable .
: : « These changes mean search oW
I POWER_ON ! start trestart_timer n n r I n n
mivs_timeout | overload_detected® [trestart_timer_done |
- .
SETTLE_SLEEP mv_pse_enab l I lapS tO.
pi_sleeping=TRUE l
pi_powered<=FALSE OVERLOAD . . . . .
pi_discharge_en<TRUE
S pi_detecting + pi_classifying
pi_prebiasedsFALS — —
; vsleep_valid* [toft timer_done | pi_powered<=FALSE
toff_timer_done pi_discharge en<=FALSE
SLEEP ucT
pi_discharge en<=FALSE OVERLOAD_DELAY
_wakesp)* () [(pd_wakeups [ arTod_timer ]
tects external_wakeup) tod timer done
“mr_pse_detects
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Proposed PSE Status Mappings w/Gardner

SD Revisions (D2.2)

disabled

sleep

delivering
Power

searching

idle

error

unknown

DISABLED
SLEEP, SETTLE_SLEEP

POWER_ON, POWER_UP

DETECTION,
DETECTION_EVAL,
CLASSIFICATION,
CLASSIFICATION_EVAL

IDLE, RESTART,
RESTART_DELAY

OVERLOAD,
OVERLOAD_DELAY

unknown

DISABLED
SLEEP, SETTLE_SLEEP

POWER_ON, POWER UP

DETECTION,
DETECTION_EVAL,
CLASSIFICATION,
CLASSIFICATION_EVAL

IDLE, RESTART,
RESTART_DELAY

OVERLOAD,
OVERLOAD_DELAY

unknown

Imr_pse_enable

pi_sleeping (new definition,
new variable (pi_prebiased)
needed to put Vsleep to PI
during RESTART,IDLE)

pi_powered

pi_detecting + pi_classifying

pi_prebiased * Ipi_sleeping

overload_held
(new variable added)

Otherwise
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Thank You!
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