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Objectives of this Presentation:

A number of issues have been observed within the D1.4 version of the PSE State Diagram but
this presentation only targets a few key areas.

* D1.4 fails to initialize some key variables, and | suggest a few more variables that would be
required to address other issues with the state diagram. Its recommended these be initialized in
the IDLE state.

* D1.4 shows multiple states being entered from a single state based upon the same conditions. |
offer a way to address that.

* In Catania, it was stated that a means for alternating which Alt would perform detection first
should be addressed. Text was added to infer this. I’'m suggesting a more explicit means to
communicate how this occurs.

* | have some recommendations for removing intra-page connectors to clean up the drawings
and make them more readable.

* For “sig_type=single’ POWER_UP and POWER_ON states, there are some issues with the logic
for which | have suggested changes.

| believe that the classification state diagram only holds valid for the case of sig_type=single. For

dual-signature cases, the current detection->powering paths need to include a classification path
for each Alt and language to address variable duplication.
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Dual Path State Machine Discussion:

The E and M arcs go to multiple locations. To fix this,
we create a state that sets flags telling those sub-state-

machines to start up.

*PI_SM: Flag that tells PI_State Machines to start
*StagDet: Tells PI_State Machines whether to run
detection sequentically (staggered) or simultaneously.

When both sub-state-machines are done, they set flags to

cause the PI_SM_START exit arc to be TRUE.
Alt_Done_A: Says alt_a detection is stopped
Alt_Done_B: Says alt_b detection is stopped

Additional variable initialization in IDLE state.

Note: This state is only drawn here for ease of =7 ®
comment. Final drawing would integrate the
additional state cleanly.

Draft Amendment to IEEE Std 602.3-201x
|EEE 802.3bt DTE Power via MDI over 4-Pair Task Force

IEEE Draft PB02.3bv0D1.4
26th October 2015

Insert new state diagrams Figure 33-9a to Figure 33-9d for Type 3 and Type 4 PSEs as follows:

me_pse_enatle =
disable l

DISABLED

alt_a_pwrd <= FALSE

alt_b_pwrd <= FALSE

mr_pse_enadle = l
enable

Alt_Pref <=User_Defined
PI_SM <= FALSE
mr_pse_alternative <= 11.3:2

{(CC_DET_SEQ = 0) +
3)) * pse_ready *
(pwr_app_a + owr_app_b) *

(CC_DET_SEQ

(me_pse_enable = enable)

pse_reset «
error_cendition *
(mr_pse_enable = enable)

o l '

(mr_pse_enasle = force_power) *
lerror_condition ™

I(ovid_det_a + short_det_a) *
I{ovid_det_b + short_det_b)

TEST_MODE
force_pwr_a) THEN
pwrd <= TRUE

1DLE

alt_a_pwrd <= FALSE
alt_ s _pwrd < sE
mr_valid_sign,
sig_type <= 0
det_temp <=
pse_ol_enabled <= FALSE

n_ore

e <= FALSE

IF {me_force_pwr_b) THEN
2% b _pwrd <= TRUT

me_pse_enable =

enable

Mr_pse_enable =
force_power *
(ovid_det_a +
short_det_a)

Mr_pse_enable =
force_power *

el

START_CXN_CHK

start toc_tmer
do_cxn_chk

do_cxn_ch_dcne *
(tcc_timer > toc_min}

{me_pse_aRernative = a) +
(mr_pse_aiter

I(pwe_app_a + pwr_app_b) *
(mr_pse_enable = enable)

CXN_CHK_EVAL

1F (CC_DEY_SEQ = 0) -
(CC_DET_SEQ =~ 3) THEN
start tcc2det_tmer

(sig_type = single} *
({(CC_DET_SEQ = 0) +
(CC_DET_SEQ ~ 3))
toc2det_timer_done +
(CC_DET_SEQ = 1) *
(sig_a = valid) =
tdet2det_timer_done)

((CC_DE
ftoc2det
(CC_DET

PI_SM_START

PI_SM <= TRUE

IF CC_DET_SEQ =3 THEN
StagDet <= TRUE

ELSE
StagDet <= FALSE

(sig_type = dual) *
Q=0)°

_done)

ftdet2det_timer

)
done +

(ovig_cet_b +
TEST_ERROR_A short_det_b)
alt_a_pwrd <= FALSE TEST_ERROR B
Mr_pse_enable = t_b_pwrd <= FALSE
force_power * mr_pse_enadble =
e r \ {ovig_det_b + enatle
((CC_OET_SEQ = 1) + short_det_b) *
)% Mr_pse_enable =
b)) force_power *
pse_ready ¢ (ovid_det_a +
short_det_a)
TEST_ERROAR_AB
alt_a _pwrd <= FALSE
alt_b_pwrd <= FALSE
. me_pse_enable =
mr_pse_enable = enable
enabie
l (CCOET SEQ=2) "
—X— — pse_ready *
START_DETECT \(owr_apo_a + pwr_app_ k) *
start tget_timer {mr_pse_enable = enasle)
STARY_CXN_CMK_OETECT
IF (CC_DET_SEQ » 2) THEN
IF (det_temp = 0) THEN start tdet_timer
do_detect 2
det_temp <=~ 1
ELSE
do_detect b 2 o gt
det_temp <= 0 tdet_timer_dare
IF (me_pse_aternatwe = 3) THEN do_cxn_chk_done *
@o_detect_a do_detect_a_dane *
do_detect_b_done *
IF (me_pse_aRermnatve = b) THEN Itdet_timer_dene
¢o_detect o

&
{s\g_type = open_circ) + (5ig_type = single) *
{CC_DET_SEQ = 1) * (sig_a = invalid) +
we2det_timer_dene 4 tdet2det_timer_done

tdet_timer_dcne

(de_detect_a_done = (det_temp = 1) +
do_detect_b_done + (mr_pse_alternative = a) ~
do_detect_a_done) * ‘tdet_timer_done

Alt_Done_A* "\

Alt_Done_B
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Figure 33-9a—Type 3 and Type 4 top level PSE state diagram
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This will have to change. A CLASS|a]
State Diagram required

Dual Path State Machine Discussion: (continued)

PI_SM=FALSE
Create an Entry_A state that is entered whenever PI_SM R AT TR
is FALSE. (Initialized by IDLE in upper state machine) via Classification SD updates)
iz Entry_A
Exit from this state is controlled by PI_SM=TRUE which 0 Alt_Done_A <= FALSE
occurs when the upper state machine enters the ) Pl SM=TRUE *
PI_SM_ START state. IDLE[A] ) StagDet=TRUE *
alt_pwrd(a) <= FALSE Alt_Pref=B
det_start(a) <= FALSE
Direction to either IDLE_A or START_DETECT_A is based R (b‘; T = iy
. . lalt_pwrt * Idet_start lpwr_app(a) * pwr_app StagDet=FALSE +
on whether StagDet is TRUE, and if so, whether the v StagDet=TRUE * Alt_Pref=A)
Alt_Prefis A or B. —
For the case where StagDet is FALSE, both alt_a and Alt_Done A<=TRUE || (K] ?
alt_b detections will occur immediately. v
For the case where StagDet is TRUE, Alt_Pref will decide STZRT"_)ETECT[A] |
which alt goes to IDLE and which one goes to e
START_DETECT. oo ) R E
- tdet_timer_done(a) do_detect_done(a) *
L. . i - ltdet_timer_done(a)
Eliminated the intrapage connectors for cleanliness. ‘ X
G
When in IDLE[A] and the other alt is in IDLE[B], both alts ?
drop into the PI_Wait_A/B states, set the Alt_Done_A/B DETECFVEVAL[A]
flags. This triggers the upper level state machine to Start thon_tHner(a)
return to IDLE. (sig(a) # valid)
Arc M and Arc E entries are no longer required. )F

(si valid)

This will have to change. A CLASS[a]
State Diagram required
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This will have to change. A CLASS[b]
State Diagram required

Dual Path State Machine Discussion: (continued)

PI_SM=FALSE
Create an.E'nt'ry_B state th.at is entered whene.ver PI_SMis From CLASS SD (TBD tie-in
FALSE. (Initialized by IDLE in upper state machine) via Classification SD updates)
Entry_B
Exit from this state is controlled by PI_SM=TRUE X Alt_Done_B <= FALSE
Direction to either IDLE or START_DETECT is based on ' I bl SMZTRUE *
whether StagDet is TRUE, and if so, whether the Alt_Pref is IDLE[B) StagDet=TRUE *
Alt_Pref=A
AorB. alt_pwrd(b) <= FALSE
For the case where StagDet is FALSE, both alt_a and alt_b s izl 1) o PI_SM=TRUE *
3 i H H lalt_pwrd(a) = !det_start(a) Ipwr_app(b) * pwr_app(a) (StagDet=FALSE +
detections will occur immediately. ] SraeDEt=TRUE * Alt Pref=d)

which alt goes to IDLE and which one goes to Alt_Done_B<=TRUE

For the case where StagDet is TRUE, Alt_Pref will decide PI_WAIT_B 3
START_DETECT. l v

START_DETECT(B)
start tdet_timer(b)

Eliminated the intrapage connectors for cleanliness. do_detect(b)
det_start(b) <= TRUE

When in IDLE[B] and the other alt is in IDLE[A], both alts ‘ tdet"t'mer‘done(b)gﬂ ?t%gi’_eifnﬁi;f‘éziﬁi,;
drop into the PI_Wait_A/B states, set the Alt_Done_A/B

flags. This triggers the upper level state machine to return @

to IDLE. I )

DETECT_EVAL[B]

Arc M and Arc E entries are no longer required. start tpon_timer(b)
(sig(b) # valid) }

¥

This will have to change. A CLASS[b]
State Diagram required
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CLASS EVAL[A] Page Discussion:

Its expected that the entry point into this page will be from
a new CLASS[a] page that addresses how to perform
classification on the alt_a pairset while alt_b is either
awaiting detection, in detection, or in its own classification
and/or power_on state processes.

There is not much to this page to recommend other than
getting rid of the intrapage connectors.

Note: For the J path, | would move POWER_DENIED[A]
over to the right a bit to clean & clear the pathway better.
Also, move the arc from CLASS EVAL[A] to make it neater.

Note: CLASS_EVAL[B] page has same changes.

This will have to change. A CLASS[a]
State Diagram required

lrnom CLASS SD (TBD tie-in via Classification SD updates)

CLASS_EVAL[A]

IF (pd_cls_4PID({a) * (sig(a)
PD_4pair_cand(a) <= TRUE
ELSE
PD_4pair_cand(a) <= FALSE

= valid) * (sig(n) = valid)) THEN
E

(pd_req_pwr(a) = pse_avail_pwr(a)) *
ted_timer_done(a) * (PD_4pair_cand(a) +
lalt_pwrd(b) + pwr_app(b))

Y

(od_req_pwr(a) > pse_avail_pwr(a)) +
(!PD_4pair_cand(a) * alt_pwrd(b)) +
ted_timer_done(a)

L

POWER_UP[A)

" POWER_DENIED[A]

alt_pwrd(a) <= TRUE
det_start(a) <= FALSE

tpon_timer_done(a)
pwr_app(a) *

tinrush_timer_done(a) *

Itpon_timer_done(a)

(pd_dIl_power_type(a) # parameter_type(a))

A

SET_PARAMETERS[A]

tinrush_timer_done(a) * ucT

('owr_app(a) +

set_parameter_type(a)

pse_dll_capable(a) *
Ipse_dll_enabled(a)

, }

(Iport-2ta) 2 innusn-2p))

POWER_ON[A]

pse_dll_enabled(a) <= TRUE

| short_det{a)} + ovid_det(a) +
*optum vport_lim

'ERROR_DELAY[A] |
start ted_timer{a) |
alt_pwrd(a) <= FALSE
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ted_timer_done(a) +
option_detect_ted(a)
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DLL_ENABLE[A)
[ luer |

power_not_available(a) * !short_det(a) * lovid_det(a) *
Itmpdo_timer_done(a) * !option_vport_lim

tmpdo_timer_done(a) *
Ishort_det(a) * lovid_det(a) *
Ipower_not_available(a) *
loption_vport_lim



Resolving the POWER_UP state
sig_type=single POWER_UP Discussion:

Logic term “sig_type=single should not exist in this diagram. For
cases Where sig_type=dual, would be in the other alt_a /alt_b
state diagram paths.

In POWER_UP, dIl_4PID=1 term is not possible since
pse_dll_enable has not yet been set to TRUE.

If ANY logical condition was added, perhaps
IF mr_pse_alternative = both * mr_pse_ss_mode =1
THEN
alt_a_powered <= TRUE
alt_b_powered <= TRUE
ELSE
alt_a_powered <= TRUE
alt_b_powered <= FALSE

This is nice because it allows the PSE “ubiquitous management”
to decide that it does NOT want to power up all 4 pairs even
though the PSE is configured to power 4 pairs via the
mr_pse_alternative variable.

*Note: We may need to initialize mr_ss_pse_mode in IDLE or

another state to ensure it does not change values between
states.

tpon

(mr_ose_a

c1)

. 4
CLASS_EVAL

pwr < pse_avail_pwr) +
2gq_pwr > PSE_av, r) ¢

POWER_UP

IF (mr_pse_alternative = a) THEN
alt_a_pwrd TRUE

IF (mr_pse_alternative = b)
alt_b_pwrg <= TRUE

iF [[1<g type = t'\-)lr}la [dll 4APID - ll; .

(mr_pse_alternalive = botR)T THER
alt_a_pwrd <= TR
alt_b_pwrd <= TRUE

timer_done

2 ({mr_pse_alternativ 2
@ (mr_pse_atemative = b

sing v
tinrush_b_timer_done * swr_sop_b) *

(sig_type =

ternative = &) *

pwr) *
(pse_aval_pwr < 2)) +
Ited_timer_done

‘ {(pd_req_pwr > pse_ava

H

(pd_o

a) * tinrush_a_timer_done * pwr_app_a ¢+
) * tinrush_b_timer_done * pwr_app_b +
*pwr_spp s *

1_timer_cone

power_type + parameter

type)

pse_dii_capable *

pse_dil_enabled
h 4
[ DLL_ENABLE |
I:<f» dil_enablec <= TRUE ]
:: ) ELSE | yer
IF (mrr_pse_slternative = baoth) THEN
alt_a_pwrd <= TRUE
alt_b_pwrd <= TRUE
se_a'ternative = 3) THEN
wrg <= TRUE
IF (mr_pse_aiternative = b) THEN
@t b _pwrd <= TRUE
short_det_a + short_det b -
ovic_det_a + ovid_det b =
option_wvport_lim .
fshort_det b
v £ i det. b™
ERROR_DELAY ¢ loation_vport_lim

ted_timer_cone
option_cetect_te

3 ™ Ishort_get_ b *

* lovid_det_b *

Figure 33-9a—Type 3 and Type 4 top level PSE state diagram (continued)
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Resolving the POWER_ON state
sig_type=single POWER_ON Discussion:

—@

Logic term “sig_type=single should not exist in this [ cuass evaL
diagram either. For cases where sig_type=dual, would be (e o & e a3 AT o e wvat e
. . {(pd_reg_pwr > PSE_avail_pwr) ¢ (ose_avai_pwr < 2)) +

in the other alt_a / alt_b state diagram paths. (pse_avail_owr > 1)) * ted_timer_done lted_timer_done

| POWER_UP

In POWER_ON, dll_4PID=0 term, and the logic with et i T “i,‘

iF (mr_pse_alternative = b) POWER DENIED

mr_pse_ss_mode = 0 would ALWAYS be TRUE on entry alt_b_pwrc <= TRUE

into this state. So a PSE that powered up both pair-sets, B o a2 "
would be required to immediately un-power a pairset [B] :

upon entry. This makes no sense and is an odd behavior. et | ({me_pse_alternative = 2) * tinrusn_a_timer_done * pwr_aop_a

{‘) (& se_aternative = b) * tinrush_b_timer_done * pwr_app_b
(<g_type = single} * tinrush_a_timer_done * pwr_app_s *
tinrush_b_timer_done * awr_app_3) * 'tpon_timer_cone

a

| believe the goal should be smooth operation with the
ability to turn OFF a pairset due to DLL intervention, not to e

(pd_cV_power_type + parameter_type)

power it up, turn it off, then turn it back on with DLL T o a0p.5 + T

tinrush_b_timer
(lpwr

|ntervent|0n Only. {mr 1<r :-.'.wrm }l set_perameter_type l

pse_dii_capable *
POWER ON pse_dil_enabled

(sig_ty

Replace first logic block with: (snrush s ”, R
If (mr_pse_alternative = both) THEN T 2 o) 4 g ;<= TRUE
IF ((dIl_4PID=1) + mr_pse_ss_mode = 1)) THEN oty | me Ea

IF (mmr_pse_slternative = both) THEN

alt_a_pwrd <= TRUE A e
alt_b_pwrd <=TRUE IF (mr_pse_aternative = a) THEN
an_a_pwrg <= TRUE
ELSE 1F (mr ::r;u alternative = b) THEN

alt_a_pwrd <= TRUE | -:.: b_pwrd <= TRUE
alt_b_pwrd <= FALSE

L
[ DLL_ENABLE |

A [ pse_dil_enablec <= TRUE |

short_det_a + short_det b -
ovic_det_a + ovid_det b =

option_voort_lim po ot_avalable *
This logic would allow all 4-pair PSEs with | shork-dutcie Slation dutcl >
H H H ERROR_DELAY tmpdo_timer_cane * !option_vport_lim
mr_pse_ss_mode=1 maintain power on all 4 pairs. They

start tec_timer \r'/
LSE
LSE

would only drop power to alt_b if dIl_4PID remains 0 and e~
mr_pse_ss_mode is set to 0. option, Gatect tec 3= tovid. 0
Ubiquitous mgmt, upon receiving dll_4PID=0, could clear sl

mr_pse_ss_mode to 0 if they wish to power down alt_b. @

timer_done *
det_» * !'short_gdet_b *
= 1avid 4

d_det b*

oy —

&’
N

Figure 33-9a—Type 3 and Type 4 top level PSE state diagram (continued)
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Thank Youl!
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