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Motivation

— QObjective :
— Demonstrate that the 5/2.5G training sequence can be significantly simplified
— Lowering the implementation cost, reducing the failure rate, and improving cross-vender interoperability

— This is a follow-up presentation to
— https://www.ieee802.org/3/dm/public/0925/Razavi_3dm_01a_092025.pdf
— ltis a work in progress
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Training signaling in 5/2.5G

{link_control = DISABLE *
auto_neg_imp * mr_autoneg_enable) +
sync_link_control = DISABLE *

— During 5/2.5G training, PMA uses the same signaling through the e o o o)

DISABLE_TRANSMITTER

training e = PSS

(link_control = ENABLE *

— PAM2 signaling in High Data Rate (HDR) direction T R

— DME signaling in Low Data Rate (LDR) direction e

tx_mode = SEND_Z
start minwait_timer

{(config = MASTER) +
{config = SLAVE * loc_SNR_margin = OK *
en_slave_tx = 1)) * minwait_timer_done

— The PCS determines the interpretation of the signals T
— Training signals include SEND_T, and SEND N {

start minwait_timer
PMA_state = 00

gfus = OK * rem_rovr_status = OK *
gone * infofield_complete

loc
minwait_ti

COUNTDOWN
PMA_state «— 01

— COUNTDOWN/TX _SWITCH are used when switching from SEND T to
SEND_N

((phy_role = P * loc_countdown_done) +
ocillevr_status = NOT_OK (phy_rala = US )" infofield_complete)
¥

TX_SWITCH
x_mode < SEND_N

= US_TX * rem_countdewn_done) +
=DS_TX

PCS_TEST

start minwait_timer

loc_revr_status = OK *

ID:__lr.w_'_s_talus =MNOT_OK + minwait timer done *

{minwait_timer_dona * i rfer * -

(hi_rfer L

Ihlack,_lock)) block_lock
PCS_DATA

pes_data_mode — TRUE

Figure 201-15—PHY Control state diagram



PMA Training: The same signaling during training

{link_control = DISABLE *

auto_neg_imp * mr_autoneg_enable) +
{sync_link_control = DISABLE *
{laute_neg_imp + Imr_autoneq_enable)) +

pma_resal = ON
DISABLE_TRANSMITTER
pes_data_mode < FALSE

{link_cantrol = ENABLE *
auto_neg_imp * mr_autoneg_enable) +
(sync_link_control = ENABLE *
(lauta_neg_imp + Imr_autoneg_enable))

v v .

SILENT

tx_mode = SEND_Z
start minwait_timer

{{config = MASTER) +

{config = SLAVE * loc_SNR_margin = OK *

en_slave_tx = 1)) * minwait_timer_done
TRAINING

tx_mode < SEND_T
start minwait_times
PMA_state =00

loc_rcwr_status = OK * rem_rcvr_status = 0K *
minwait_timer_done * infofield_complete
COUNTDOWN
PMA_state < 01

J ((phy_role = DS_TX * loc_countdown_done) +
oc_revr_status = NOT_OK (phy_rale = US_TX)* infofield_complata)
- Yy

TX_SWITCH
tx_mode < SEND_N

({phy_rcle = US_TX * rem_countdown_done) +

’ loc_revr_status = NOT_OK , phy_role = DS_TX

PCS_TEST
start minwait_timer

loc_rcvr_status = OK*

loe_reve_status = NOT_OK + minwait timer done *
(minwait_timer_done * thi rfer * -
(hi_rfer + block_lack
Iblock_lock)) -

PCS_DATA

pes_data_mode = TRUE

Figure 201-15—PHY Control state diagram

SILENT

tx mode << SEND _Z

Config =MASTER+
(config = SLAVE * loc_SNR_margin = OK)

TRAINING

tx mode << SEND_N

loc_rcvr_status = OK * lhi_ref*vlock_lock

PCS DATA

pcs_data _mode <<TRUE




PCS signaling during the training

— These sets of data are exchanged during training

— Messages about the training state machine

— Frame boundaries and counters: PFC24/DataSwPFC24
— Preferred PHY settings : interleaver, pre-coder,...

PMA _state = 00

octet | octet 2 octet 3 octets 4/5/6 octet 7 octets 8/9/10 octets 11/12
0xBB | 0xA7 | Ox00 PFC24 Message PHY Capability Bits CRCl6
Figure 149-27—Infofield TRAINING format
PMA state =01
octet | octet2 octet 3 octets 4/5/6 octet 7 octets 8/9/10 octets 11/12
0xBB | 0xA7 | 0x00 PFC24 Message DataSwPFC24 CRCl6

Figure 149-28—Infofield COUNTDOWN format




Messages are NOT required when training starts with SEND_N

— loc_rcvr_status :
— only used to transition into COUNTDOWN state
— No COUNTDOWN means no need for this message
— en_slave tx:
— There is no echo canceler in ACT
— timing_lock OK
— This is just an informative bit. Slave does not transmit till its timing recovery is locked

Table 149—-10—Infofield message field valid MASTER settings Table 149-11—Infofield message field valid SLAVE settings

PMA_state<7:6> | loc_revr status | en slave tx | reserved | reserved | reserved | reserved PMA_state<7:6> | loc_revr_status | timing lock_OK | reserved | reserved | reserved | reserved
00 0 0 0 0 0 0 00 0 0 0 0 0 0
00 0 1 0 0 0 00 0 1 0 0 0 0
00 1 1 0 0 0 0 00 1 1 0 0 0 0
01 I I 0 0 0 0 o1 : ! 0 0 0 0




No COUNTDOM when training starts with SEND_N

— No need for info-field COUNTDOWN format

PMA_state = 00

octet | octet 2 octet 3 octets 4/5/6 octet 7 octets 8/9/10 octets 11/12
0xBB | 0xA7 | Ox00 PFC24 Message | PHY Capability Bits CRCl6
Figure 149-27—Infofield TRAINING format
PMA_ state =01
octet | octet2 octet 3 octets 8/9/10 octets 11/12

0xBB

OxAT

0x00

DataSwPFC24

CRCl6

Figure 149-28—Infofield COUNTDOWN format




Detecting the frame boundaries when training starts with SEND N

— OAM is placed in pre-determined position
— This can be used to detect the start of the frame

65 zeros 65 zeros 65 zeros 65-bit info field ', _OZ\KA_L_re_s _: v _P;r—it\_/ " -:
3 words of 65 zeros data | I
10-bit OAM 24-bit parity
6-bit 1's
Cc/D
1 Block DO D1 D2 D3 D4 D5 D6
1 Ox5A Reserved | Reserved | Reserved | Message PHY Capability Bits

Figure 201-14—Training frame



Exchange of PHY capabilities when training starts with SEND_N

— There is no option for PHY settings in the LDR direction

— There are PHY settings that will be set by PHY capability bits in the HDR direction
— It is not clear how many of PHY settings are going to stay in the HDR direction

— Capability bits can be transmitted by OAM
— The HDR receiver can detect if these settings have been applied

Table 149-12—PHY Capability Bits
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PMA/PCS Training: The training can be simplified significantly

{link_control = DISABLE *

auto_neg_imp * mr_autoneg_enable) +
{sync_link_contrel = DISABLE *
{lauto_neg_imp + Imr_autoneg_enable)) +
pma_resal = ON

DISABLE_TRANSMITTER
pcs_data_mode <= FALSE

{link_cantrol = ENABLE *
auto_neg_imp * mr_autoneq_enable) +
(sync_link_control = ENABLE *
(lauto_neg_imp + Imr_autoneg_enable))

h 4
SILENT
te_mode = SEND_Z
start minwait_timer
{{config = MASTER) +
{config = SLAVE * loc_SNR_margin = OK *
en_slave_tx= 1)) * minwait_timer_done

TRAINING

x_mode < SEND_T
start minwail_times
PMA_state = 00

loc_rowr_status = OK * rem_rowr_status = OK *
minwait_timer_done * infofield_complete

COUNTDOWN
PMA_state «— 01
J ((phy_role = DS_TX * loc_countdown_done) +
oc_revr_status = NOT_OK (phy_rale = US_TX)* infofield_complata)
- 00y
TX_SWITCH

x_mode < SEND_N

) ({phy_rcle = US_Tx * rem_countdown_done) +
loc_revr_status = NOT_OK , phy_role = DS_TX
PCS_TEST
start minwait_timer

loc_revr_status = QK *

loc_revr_status = NOT_OK + minwait timer done *
(minwait_timer_done * hi rer * -
(i_rfer + block_lock
Iblock_lock)) -

PCS_DATA

pes_data_mode = TRUE

Figure 201-15—PHY Control state diagram

SILENT
tx mode << SEND _Z

A 4

Config =MASTER+
(config = SLAVE * loc_SNR_margin = OK)

TRAINING
tx mode << SEND N

y

loc_rcvr_status = OK * hi_ref*vlock_lock
PHY capabilities are applied in HDR

PCS DATA

pcs_data_mode <<TRUE

10



Conclusion

The 5/2.5G training sequence can be significantly simplified

Looking forward for your comments and feedback
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