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Introduction

- Simulations of the PLCA and DPCLA state diagrams in
D1.0 revealed issues that should be addressed
« Changes are proposed to address the issues




1- WAIT_BEACON Lockup

= [ssue: DPLCA Control will lockup in WAIT BEACON
— When coordinator _role allowed=FALSE, see slide 4

- WAIT_BEACON: local_nodelD <= 255

-> PLCA Control forced to DISABLE: plca active<=FALSE

-> PLCA Status forced to INACTIVE: plca_status<=FAIL
-> DPLCA Control cycles DISABLED / WAIT_BEACON indefinitely waiting for plca_status=OK

= Proposal:

— use dplca_en to prevent forcing PLCA Control to DISABLE
when local nodelD = 255

— use dplca_en to exit DISABLE to RESYNC when local nodelD # 0
— see slide 5
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148.4.6.5 State diagram

plca_reset + (Iplca_en)

'

—

uEyE
plca_status = FAIL

4

ACTIVE

plca_status < OK

Ipea_active

HYSTERESIS

start plca_status_fimer

plca_active

Figure 148-T—PLCA Status state diagram
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plca_status_timer_done * lplca_active)

Change Figure 148-3 and Figure 1484 as shown:

plca_reset +

(Iplca_en) + (local_nodelD = 255)

v

DISABLE

AN

tx_cmd < NONE
committed < FALSE

plca bop_end - FALSE
dplca txop id =0

plca_en*
(local_nodelD #0)*
(local_nodelD # 255)

invalid_beacon_ljmer_donel
Y

e

RESYNC

plca_active < FALSE
plca_trop end < FALSE

o 1)
RS

y
\ WAIT BEACON
riocal_nodelD &2

plcaen*
(local_nodelD =)

RECOVER

plca_active < FALSE

PMCD * (ICRS) * (TX_EN)* @
(ocal_nodelD = )
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48.4.7.5 D-PLCA Control state diagram

plca_reset + ldplca_en + Iplca_en

L
DISABLED
start wait_beacon timer
dplca_aging & OFF
wait_beacon_timer_done* _TIoae
Icoordinator_role_aflowed *
plea_status = FAIL -
1 plea status = OK
wait_beacon_timer_done *
coordinator_role_allowed *
plca_status = FATL
\AJ y
COORDINATOR
local_nodelD <0
dplca_aging < ON
thard_claiming(0)"* dplca_txop_fable_upd *
n_cmd = BEACON * (hard_claming(0) +
dplca_txop table upd* rx_cmd = BEACON)
Ihard_claming(plca_node_count - 1)
plca_node_count>8*
dplca_new _age '
Y
REDUCE_NODE_COUNT
I LEARNING
plca_node_count & max_hard_claim(txop_claim_table) + 2
local_nodelD & 255
DPLCA_AGING <ON
" Idplca_new_age
da, s FAL B




Change Figure 148-3 and Figure 148—4 as shown:

pica_reset +

(plca_en) + (local_nodelD = 255) & ~dplca_en

v

DISABLE

tx_cmd <= NONE
committed <= FALSE
curlD =0
plca_active < FALSE

dplca txop claim < NONE
dplca_txop_end < FALSE
dplca txop id =0

plca_en*

pica_en*
(local_nodelD = 0) *
( (local_nodelD = 255) | gpica_en)

invalid_beacon_timer_done l
\ 4

(local_nodelD = 0)

L

RECOVER

RESYNC

plca_active <= FALSE

plca_active <= FALSE
pica txop end < FALSE

(local_nodelD «0) *
RS

PMCD * (ICRS) " (ITX_EN) * %
(local_nodelD = 0)
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2- COORDINATOR to LEARNING transition

= [ntent: transition from COORDINATOR to LEARNING upon BEACON
detection from another node — see slide 9 state diagram

—beruto_3da 01 031021.pdf slide 17

= [ssue: BEACON doesn’t trigger a transition
— for condition: dplca_txop table upd *(hard claiming(0) +rx_cmd = BEACON)
- variables dplca txop table upd, rx_cmd = BEACON aren’t true simultaneously
« sequence on slide 7, timing diagram on slide 8
= Proposal: modify D-PLCA Control as shown in slide 9
— Allow transition to LEARNING upon BEACON detection
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2- COORDINATO

Change Figure 148-3 and Figure 148 as shown:

(*pica_en) + (local_¢
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De: END committed <= FALSE ]
END
Y
SYNCING J cas T oms e
D < 0 RS
_omd c- NONE (oc 2 max_be
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IF (locai_nodelD = 0) * (nt_cmd » BEACON) THEN —
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END
A

NEXT_TX_BPPORTUNITY

cund ¢ cunD + 1
committed <= FALSE
dpiza_tiop end

Figure 148-3—PLCA Control state diagram, part a

(curiD = 255)
Figure 148-4—PLCA Contrbl state dlagram partb

Interaction between PLCA Control and D- PLCA
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148.4.7.6 D-PLCA Aging state diagram

dpica_aging = OFF

DISABLED

WAIT_TXOP_END

new FALSE
ShleaDiop e, upd < FALSE
apica_txop_end
W TXOP_END

IF opica_txop_id = 0 THEN
ciar_goR_claimes(iop_
shor_ente-0
ELSE ~

$hort_cnt < short_cnt + 1
END

)_Glaim_table < txop_(

IF W ot = SOFT_AGING_CYCLES THEN
claff_tabie
clear_sof_clims(bxop_claim_tadie_new)

IF long_cnt = HARD_AGING_CYCLES THEN
xop. _tabie_new

e:ear 7_biop_tabietx ugn_we_m;

dpica_trop_ciaim = SOFT

dpica_trop_ciaim = NONE | dpica_txop_ciaim = HARD

[F txop_oaim_Dowe{opica_bop_id] = NO'IE TREN |
i

UPDATE_SOFT
aim_Table{opica_trop_id) <

IF txop_ciaim_tabie 1 txop. NON‘ THEN
Engp_m_‘.am ) Dop, ﬁ]qc SOl
NI

UPDATE_HARD
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txop_claim_tabie_new[dpica_top_id] < HARD

Figure 148-8—D-PLCA Aging State Diagram

en rx_cmd=BEACON

IEEE P802.3da Single Pair Multidrop Enhancements Task Force March 2024




2- COORDINATOR to LEARNING transition

Timing relation between rx_cmd = BEACON and dplca_txop table udp

CRS

RX_CMD

PLCA control state

Dplca_txop_end

DPLCA aging state

Dplca_txop_table_upd

BEACON

RESYNC

[ warr EARLY_RECEIVE

RANEE
>
3

| [
T
WAIT || L b | NOTIFY WAIT_TXOP_END
|
| LT W
|
|<—————1>—TO—E —————————— —>|
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2- COORDINATOR to LEARNING transition

= Change the condition to occur when
rx_cmd = BEACON without condition of
dplca_txop table udp

= [dplca_txop table upd

*hard_claiming(0)] + rx_cmd = BEACON

148.4.7.5 D-PLCA Control state diagram
pica_reset + idpica_en + 'pica_en

l | g

DISABLED
start walt_beacon_tmer
dpica_aging < OFF
WAIT_BEACON
10cal_nodeiD < 255
walt_beacon_tmer_done * pica_node_count < 8
‘coordinator_Tole_dlowed
pica_status = FAIL | pica_status = OK
wall_beacon_timer_done *
coordinator_fole_allowed *
l pica_status™= FAIL
v A
COORDINATOR
10cal_nodeiD < 0 b
dpicd_aging <= ON

!Mgﬁc B%o&l;l - (hard_ opnTm 0)+ \
Quica, tiog Table fpd” RES2Te82% Y| (rx .emd =BEACON))
'hard_claiming(p/ca_node_count - 1)

pica_node_count > & *
dpkca_new_age 4

REDUCE_NODE_COUNT
pica_node_count < max_hard_claim(bxop_claim_tabie) + 2

- v
LEARNING

local_nodelD < 255 |
DPLTA_AGING < ON

|
\dpica_new_age
pica_status = FAIL

thard_claiming(0) *
n mﬂ.aeg&om ;
haru_'cxalor'ﬁﬁg(pb'a_noue_omm- )

pica_node_oount < 255

v
INCREASE_NODE_COUNT

pica_node_count <= pica_node_count + 1 dpica_txop_tabie_upd "
dﬁ:‘a new_age
pica_gtatus = OK
J
iapica_new_age
¥ E
FOLLOWER

10cal_nogeiD < pick_iree_bop(xop_cialm_tadie)

dpica_trop_tadle_upd * (pica_status = OK) *

hard_ciaiming(local_nodeiD) +
s0f_claiming(iocal_nodelD) + | — I
{ (curl0 = 0) * (dpica_{xop_id < local_nodelD) ) + pica_status = FAIL

d new X
( pgcaﬂ_no&al%e > max_hard_ciaim(xop_ciaim_table) )
)
9
Figure 148-8—D-PLCA Control State Diagram



3- FOLLOWER to FOLLOWER transition

= [ntent: pick a new local nodelD if ID is greater than plca_node count

= [ssue: condition doesn’t trigger a new pick

— for condition: dplca_txop table upd * (plca_ status = OK) *( ...+( (curlD =0) *
(dplca_txop_id <local _nodelD) +...)
« (curlD =0) * (dplca_txop_id < local _nodelD) isn’t aligned to dplca_txop_table upd
« timing diagram on slide 11

= Proposal: modify PLCA control and DPLCA control as shown in slide 12

— In SYNCING latch the value of dplca_txop id for use in FOLLOWER

« to new variable dplca txop node countin PLCA Control and D-PLCA Control
— In FOLLOWER to FOLLOWER transition

- replace (curlD = 0) * (dplca_txop _id < local nodelD)

« with (dplca_txop_id = 0)*(dplca_txop _node count < local _nodelD)
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Timing relationship of curlD, dplca_txop id and dplca_txop table udp

PLCA control state
curlD
dplca_txop_id

Proposed
dplca_txop_node_count

dplca_txop_end

D-PLCA aging state

dplca_txop_table_upd

PROPOSED:

(dplca_txop_id=0)*
(dplca_txop_node_count
<local_nodelID)

curlD=0 *
dplca_txop_id<local_nodeID

‘WAIT_TO | NEXT_TX_OPPOR
TUNITY

WAIT_TO

EARLY_RECEIVE

WAIT_TO NEXT_TX_OPPOR WAIT_TO
\ SYNCING / 10! /

plca_node

Plca_node_count

count-1

plca_node_count-1

Plca_node_count

| Plca_node_count[previous TO cycle]

Plca_node_count[current] \ / |

Dplca_txop_table_upd = TRUE

WAIT_TXO

=

NOTIFY

TX
WAIT_TXOP OEP NOTIFY / WAIT_TXOP
ND

]
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invalid_beacon_timer_done l

plca_reset +
(plca_en) + (local_nodelD = 255)

v

DISABLE

tx_cmd <= NONE
committed < FALSE

curlD =0

plca_active = FALSE
dplca_txop_claim < NONE
dpica txop end < FA
dplica txop id =0

plca_en*
(local_nodelD =0) *

dplca_txop_node_count <= plca_node_count

plca_en*”
(local_nodelD = 0)

(local_nodelD = 255)

\

RESYNC

plca_active = FALSE

| 7

148.4.7.5 D-PLCA Control state diagram

pica_reset + idpica_en + !pica_en

RECOVER

plca_active < FALSE

l | {
DISABLED
start walt_beacon_timer
dpica_aging < OFF
WAIT_BEACON
10S3I_nodeiD < 255
walt_beacon_timer_done * pica_node_count <= 3
iccordinator_Tole_alowed *
plca_status = FATL [ [ pica_status - OK
Wwak_beacon_timer_done *
coordinator_ole_allowed *
l plca_status = FAIL
A r
COORDINATOR
local_noceiD < 0
dpicd_aging < ON
tard_ciaming(0) dpica_biop_table_upa *
_cmMd 5 N * cm_mnezéu +
apica_txop_tabie_upd n_cmd = N)
‘hard_clainming(p/ca_node_count - 1) * —_—
pica_node_count > 8 * l
dpic3_new_age |
¥

REDUCE_NODE_COUNT

LEARNING

(local_nodelD =0) *
CRS

PMCD * (ICRS) *
(local_nodelD = 0)

y

SEND_BEACON

start beacon_timer
tx_cmd = BEACON
plca_active = TRUE

beacon_timer_done

3

SYNCING

curlD<=0
tx_cmd = NONE
plca_active &= TRUE

ICRS

IF (local_nodelD = 0) * (x_cmd = BEACON) THEN
E Nslt)an invalid_beacon_timer

dplca_txop_node_count <= dplca_txop_id

pica_node_count <- max_hard_ciaim(oop_claim_tabie) + 2

10¢al_nodelD < 255
DPLTA_AGING <= ON

Figure 148-3—PLCA Control state diagram, part a
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?pm_mp_me_wo * (pica_status = OK) *
harg_ciaiming(iocal_nodeiD) +

\dpica_new_age
status = FAIL
narg_claiming(0) P
_cmd « BEACON
apica_txop_table_upd
hard_claiming(pica_node_count - 1)
pica_node_count < 255
L
INCREASE_NODE_COUNT
pica_node_count <= pica_noge_count + 1 dpica_top_table_upd
_new_age ~
_8latud = 0K
|
‘gpica_new_age
; r
FOLLOWER

local_nogelD < pick_free_txop(txop_ciaim_tadle)

S, S ol + !—l
- = - +

pica_status = FAIL

~= v
; (% nocﬁ% > max_hard_cialm(txop_ciaim_tabie) )

Figure 148-8—D-PLCA Control State Diagram

((dplca_txop_id=0) * (dplca_txop_node_count < local_nodelD) )

A
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4- Coordinator Lockup

= [ssue: Coordinator lockup can happen when two nodes send the
BEACON at the same time

— PLCA is not able to register activity from other nodes while transmitting
BEACON

= Proposal: needs further study
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5- Follower Lockup

= [ssue: Follower lockup happens when two nodes with the same
local nodelD continue to send packets at the same time

— PLCA is not able to register activity from other nodes while transmitting
packets

« can’t record a soft or hard claim while transmitting

= Proposal: modify DPLCA Control as shown in slide 15
— Apply SOFT claim on collision during transmission in COMMIT or TRANSMIT

— Add a return transition to COMMIT with condition:
« COL & ~TX _EN & packetPending

— Add a return transition to TRANSMIT with condition:
. COL & (TX_EN | CRS)
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5- Follower Lockup

!

v

WAIT_TO

start to_timer

dplca xop claim & NONE
dplca_txop end < FALSE
dplca txop id & curlD

@ s {wno = local_nodelD) *
('packetPending) +
‘ l ‘ (Iplca_active)) * (ICRS)
EARLY_RECEIVE
stop to_timer to_timer_done *
start beacon_det_timer plca_active * curlD =Tocal_nodelD) *
dpica txop claim & SOFT (curD = local_nodelD) * {!CRS) - :
packetPending * (ICRS)
{local nodelD = 0 *
_ = 0
= 8 YIELD
o
? I~
ICRS)* |
local_nodelD =0) *
5] (rx_cmd = BEACON) * m ;
beacon_det_timer_done : .
2 [ lcrs-
(:ocal,"_'Odfl'D =0)* n to_timer_not_done
}(rx_cmd = BEACON) + 5
(ICRS)* ]
beacon_det_timer_not_done)) =
[DJ A B -1
receiving * CRS
0 *
1 | k. /BUhST
RECEIVE TRANSMIT ~ tq— [ be ob5e + 1
- t_omd < NONE m ey s
dplca biop claim & HARD Sl I EN o | |11 |{Emax be>0 THEN i
END END 0 -1 start burst ti
i — 1 | | start commit timer
CRS [ icRs E!TX EN"——‘I:) END
RSy TXEN ~
(bc > max_bc) }bc YR bes TXEN:
dplca en) ITX_EN)*
thm_ﬁn!er_a'one 4+
m commit_timer )
) I
r v v y ABORT
NEXT_TX_OPPORTUNITY tx_cmd < NONE
curlD & curlD + 1 ICRS

committed <= FALSE
dplca_txop end &

%m nodelD =0)*

= plca_node_count)) +
(curlD = 255)

ELSE
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Figure 148—4—PLCA Control state diagram, part b
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6-COORDINATOR to

INCREASE_NODE_COUNT

» [ssue: COORDINATOR to
INCREASE _NODE COUNT

transition appears to be missing

condition of dplca_new_age
used on alternate paths

= Proposal: add condition
* dplca_new _age

node count changing
should wait until
dplca_new_age

1456.4./1.2 D-FLLA LONwrol state aiagram
plca_reset + lldpica_en + Ipica_en

wait_beacon_timer_done *
Icoordinator_role_allowed *

plca_status = FAIL

v v

h 4

DISABLED

start wait_beacon_timer
dplca_aging < OFF

'

WAIT_BEACON

local_nodelD < 255
plca_node_count < 8

Y

thard_claiming(0) *

rx_cmd = BEACON *
dpica_txop_table_upd *
Ihard_claiming(pica_node_count - 1) *
pica_node count >

ca_new_:

| plca_status = OK
|
wait_beacon_timer_done *
coordinator_role_allowed *
l plca_t status = FAIL
r A 4

COORDINATOR

local_nodelD <0
dplca_aging &= ON

v

REDUCE_NODE_COUNT

plca_node_count < max_hard_claim(txop_claim_table) + 2

S

hard_claimi

n_cmd tBé?é&N
dpica_txop_table_upd *
hard_claiming(plca_ _r;»ode count-1)*
pica_node._count <255 + dplca_new_age

rx_cmd = BEACON)

dplca_txop_table_upd *
(hard_claiming(0) +

!

LEARNING

local_nodelD < 255
DPLCA_AGING =ON

plca_status = FAIL

INCREAWE_COUNT

plea_node_count < plca_node_count + 1

dplca txop table_upd *
dplca_new_age ©
plca_status = OK

[

dpica_txop_table_upd * (pica_status = OK) *

(
hard_claiming(local_nodelD) +
soft clalmng(local nodelD) +

)

Idplca_new_age

¥

h 4

FOLLOWER

local_nodelD < pick_free_txop(txop_claim_table)

S

(curiD=0)"* (q;lca txop_id < local_nodelD) ) +
dpica_new_age *
local_nodelD > max_hard_claim(txop_claim_table) )

plca_status = FAIL

-




/- curlD definition

= |ssue: curlD is missing definition for DPLCA in 148.4.7.2

= Proposal:
148.4.7.2 Variables
curlD
See 148.4.4.2.
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