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m Problem outline

* PLCA burst mode has been added to Clause 148 in draft 2.2 as per
http://www.ieee802.org/3/cq/public/Nov2018/beruto 3cg PLCA burst mode revB%2

0.pdf.
* The addition of this new feature created a couple of problems in Clause 147
— A COMMIT (coded as ‘)’ in 4B/5B) is added at the end of a packet when burst mode is enabled

* Such COMMIT can be followed by either a packet or silence.
* Detecting silence (High-Z) is not reliable as detecting a specific code

* In the latter case the PCS RX signals a “False carrier” on the MII
— This is not supposed to happen since it's normal burst mode behavior

— Likewise, a packet (after ESD, ESDOK/ERR sequence) can be followed by either silence or COMMIT
* Again, detecting silence (High-Z) is not reliable as detecting a specific code
* Besides, there was one missing change for Clause 148

— Depending on implementation (internal delays), PLCA DATA State Diagram could detect a false
reception when filling the IPG with idle.
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http://www.ieee802.org/3/cg/public/Nov2018/beruto_3cg_PLCA_burst_mode_revB .pdf

m Proposed solution

* Use explicit ESD, ESDOK 5B symbol sequence to end a COMMIT request when the
MAC has no more packets to send in a burst

— This also prevents the spurious “FALSE carrier” indication
* Use a different ESD code to terminate a packet when a BURST follows
— This also simplifies significantly the receiver as ESDOK/ERR is always followed by silence

* Increase minimum DME silence period to guarantee at least one full 5B symbol of
silence afterwards

* State diagram fix to Clause 147

— The number of changes may look significant but the actual —fvnctiona/—modification is
very limited

* State diagram fix to Clause 148
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6 Proposed solution

Normal ESD, ESDOK sequence
1’ \x lllllll

1 3 3 4 | .. | N 0 : BEACON

v

Standard PLCA operation (no bursts)

node #1 sends a burst of 2 packets and needs to append an empty COMMIT COMMIT

{ Add ESD, ESDOK to close the burst

-------- E DATA

Burst mode PLCA (node #1 configured for max_bc = 2) SILENCE

Indicate BURST continuation
node #1 sends a burst of 3 packets (max) and does not append a COMMIT
ESD, ESDOK

No more bursts: normal ESD, ESDOK ’
0 1 I 1 1 I 1 '. 3 N 0 : ESDBRS,
........ ESDOK

Burst mode PLCA (node #1 configured for max_bc = 2)

node #1 does not burst but still needs to append an empty COMMIT
|

[

Burst mode PLCA (node #1 configured for max_bc = 2)
Add ESD, ESDOK

(no more bursts)
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PCS TX state diagram changes

pcs_reset = ON + Figure 147-4 — PCS Transmit state diagram (part a)

llink_control l

¢ x DATA

SILENT tx_sym < ENCODE(pcs_txdy)
err < err + pes_txer
transmitting <= FALSE
err < FALSE STDG‘(
<= STD =+ pcs_txen * .
tx_sym <= tx_cmd Ipcs._txen = Xmit_max_timer_not_done S|TD
teeme~SHENEE tx_cmd = COMMIT (lpcs_txen +
STD = | ¢ x xmit_max_timer_done)
pcs_txen ¥ _ Y
COMMAND COMMIT IF tx_cmd != COMMIT THEN ESD
Doy bema— tx_sym <= ESD bsym=ESB—
ELSE D e
,E;;EE :xen . tx_sym <= ESDBRS
[ tx_cmd = SILENCE END STD = STD *
ﬁ‘STD - (err + ) lerrs )
S :( = pes. txen STD - xmit_max_timer_done) ¥mit_max_timer_not_done
Ipcs_txen =
fransmiting = TRUE tx_cmd = SILENCE BAD_ESD GOOD_EsD
tx_sym <=+3YNC IF err THEN tx_sym < ESDOK
elT < eIr + pcs_ixer STD * tx_sym < ESDERR
ELSE
STD Ipcs_txen * tx_sym < ESDJAB
_ END
tx_cmd = SILENCE ST S STD
- v lerr =
Xmit_max_timer_done
SYNC2 © —max el
UNJAB_WAIT
eIT < err + pcs_txer —
tx_sym < SILENCE pd
start unjab_timer

STD

(optional) ‘
STD =
lpcs_txen =
unjab_timer_done E

Figure 147-4—PCS Transmit state diagram (part b)
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PMA and PCS RX state diagram changes

RSCD * fransmiting = Table 147-2—DME Timings
duplex_mode = DUPLEX_HALF) +
RX, = ESD llink_control
Parameter Descrintion Minimum | Nominal | Maximum Unit of
A # v name >erip value value value measure
n WAIT_SYNC
L pcs_nxdv < FALSE T1 Delay between fransnussions 266- 480 — — ns
SYNCING pcs_rxer &< FALSE
pcs_rxd <= 0000 . .
T2 Clock transition to clock transition —100 ppm | 80 +100 ppm | ns
EinCE ssp T3 Clock transition to data transition (data=1) | 38 40 42 ns
XD Y 480 ns is one 5B symbol + 1 DME encoded bi
RX, = SSD WAIT_SSD ns s one 5b symbol + encoded bpbit
E;CD;YNC pcs_rxd < 0000
. 0 . .
RX) = SSD * preent < Table 147-1—4B/5B Encoding (continued)
RX, # ESD I
RSCD = RSCD ~ DATA . ;
RX, = SSD RX, = SSD s i = DECODERX) Name 4B 5B Special function
A 4 ¢ h 4 ; E 1110 11100 —
FALSE_CARRIER PRE
pcs_mxer & TRUE pcs_rxdv & TRUE ELSE F 1111 11101 -
pes_mxd < 1110 pcs_rxd <= 0101 RSCD * RSCD
precnt < precnt + 1 (gﬁxn_z =ESD+ RX, , = ESDBRS) * (RX- = ESD +RX,_, = ESDBRS) * 1 N/A 11111 SILENCE
n-1% ESDOK) + RXns = ESDOK
RX,_3 = SILENCE) n-2
RSCD RSCD - RSCD + J N/A 11000 SYNC
preent=9 [preent# 9 BAD_ESD GOOD_ESD K N/A | 10001 ESDERR
y pes_rxer <= TRUE pcs_rxdv < FALSE
BAD_SSD pes_rxd <= 0000 pes_rxd <= 0000 T N/A 01101 ESD / HB
pcs_rxer <= FALSE
pcs_rxd < 0000 RSCD RSCD R N/A 00111 ESDOK / ESDBRS
H N/A 00100 SSD
RSCD = N N/A 01000 BEACON
RX, = SILENCE
S N/A 11001 ESDJAB

Figure 147-7—PCS Receive state diagram (part a)
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PLCA DATA state diagram changes

plca_reset = TRUE +
plca_en = FALSE

g} v

NORMAL
packetPending < FALSE
i U

! CRS_CARR\ERﬁSTATUS < CARRIER_ON o
®%°  CARRIER_STATUS = CARRIER_OFF b 2

TN e receiving = FALSE

:ICOL SE;'ELAEL_STATUS < SIGNAL_ERROR plca_txen = FALSE

se
SIGNAL_STATYS < NO_SIGNAL_ERROR ID LE

ELSE plca_en =’:T|RUE
(Mo o v N packetPending < FALSE
CARRIER_STATUS « CARRIER_OFF
B Shius Semen orr SIGNAL_STATUS < NO_SIGNAL_ERROR
?ggﬁ TOF?RLSE TXD &= 0000
2o TX_EN < FALSE
receiving = TRUE * plca_txen = TRUE * a<=0
o em ) b«<0

tx_cmd = NONE

receiving = TRUE * plca_txen = TRUE *
Iplca_txen * recerang=—rALEE—

tx_cmd = NONE

A
RECEIVE

if CRS = TRUE * rx_cmd = COMMIT
CARRIER_STATUS < CARRIER_ON

e
CARRIER_STATUS < CARRIER_OFF
plca_txen = TRUE

HOLD
packetPending <~ TRUE
CARRIER_STATUS < CARRIER_ON
ac=a+1 RECV_TIMER_done = FALSE * v
MCD *
committed = FALSE*
MCD * TX_ER =TRUE * RECEIVE
committed = FALSE * receiving= FALSE

TX_ER = FALSE *

receiving = FALSE *
RECV_TIMER_done = ABORT
FALSE packetPending <= FALSE
Y,
«
\d RECV_TIMER_done + B
receiving = TRUE MCD *
committed = TRUE *
receiving = FALSE plca_txen = FALSE
RECV_TIMER_done =
FALSE*

Figure 148-5—PLCA DATA state diagram
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THANK YOU!

C- VOV ATECH

Public Document The A culpting



