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WHY?

e https://www.ieee802.org/3/ch/public/jul18/wienckowski 3ch 02 07
18.pdf

* Need a simple method to detect all link state failures

* Need a simple method to detect link state failures between link
partners

* Need a standard method to read failed states
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https://www.ieee802.org/3/ch/public/jul18/wienckowski_3ch_02_0718.pdf

WHAT?

e https://www.ieee802.org/3/ch/public/sep18/wienckowski 3ch 01b

0918.pdf

* Layer 1 communication

A method for a PHY to share its status with its Link partner

* Available when the MAC and other upper layers are not available

e NOT Availa
e NOT Availa
* NOT A met

ole when the LINK is down
ole when the link segment is faulted

nod to share upper layer status between ECUs
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https://www.ieee802.org/3/ch/public/sep18/wienckowski_3ch_01b_0918.pdf

HOW?

* Clause 97 BASE-T1 OAM / Clause 149 MultiGBASE-T1 OAM

Do

Symbol 0 | Reserved Reserved | Reserved Reserved | PingRx

Symbol 1| Reserved “alid Toggle TogAck Message_ MNumber<=3:0=

Symbol 2 | Reserved Message=0=<7:

Symbol 3 | Reserved Message<=1=<7¥: BASE_Tl OAM

Symbol 4 | Reserved Message=2==7:

Symbol & | Reserved Message<=3=><7:

Symbol 6 | Reserved Message<4=><7:

Symbol 7 | Reserved Message<=5=<7:

Symbol 2 | Reserved Message<6=<7:

Symbol 9 | Reserved Message<=F=<7:
Symbol 10 | Reserved 1 Message=8=><7:0=>
Symbal 11 | Reserved 1 Message<=9><7:0= MU|t|G BASE'T].
Symbol 12 Reserved 1 Message<=10><=7:0= .
Symbaol 13 Reserved 1 Message<=11=<7:0> OAM ExtenS|On
Symbol 14 RS(16,14) parity
Symbaol 15 RS(16,14) parity

Figure 149-22—0AM frame
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BASE-T1 OAM

97.3.8.2.5 PHY Health
The PHY Health (SNR=1:0=) 1s indicated in OAM=0=<1:0>.

This status is set by the PHY to indicate the status of the recetver. The definitions of good. margmnal, when to
request idles. and when to request retrain are implementation dependent.

— 00: PHY link 1s failing and will drop link and relink within 2 ms to 4 ms after the end of the current
1000BASE-T1 OAM frame

—  01: LPI refresh 1s mnsufficient to mamtain PHY SNR. Request link partner to exit LPI and send idles
(used only when EEE 1s enabled)

— 10: PHY SNE 1s marginal
— 11: PHY SNE 1s good

149.3.9.2.5 PHY health has the same text
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MultiGBASE-T1 OAM

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Power | Internal | No MAC |Degraded i
Symbol 10| Reserved 1 Stat.us supply temp |messages| link : F’Dlar_lty Clear REC
valid | waming | wamning | warning | segment | inversion | REC cleared
Symbaol 11| Reserved 1 Vendor-specific field <7:0=
Symbol 12| Reserved 1 REC<7:0=
Symbol 13| Reserved 1 REC<15:8>

Figure 149B-1—MultiGBASE-T1 OAM status
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MultiGBASE-T1 OAM - continued

149B.3.1 MultiGBASE-T1 status valid

MultiGBASE-T1 status valid is indicated in OAM=10=<7=,
—  (: Current OAM frame does not contain valid OAM status data. OAM=10=6:2>=,
— 1: Current OAM frame contains valid OAM status data. OAM=10=<6:2>.

149B.3.2 Power supply warning

Power supply warning is indicated in OAM<10><6>.
This status bit indicates the state of the local power supply(ies). The definitions of good and near the

limit are implementation dependent. It is recommended that this status is set for a minimum of
100 ms.

— 0: Local PHY power supply(ies) is good.

— 1: Local PHY power supply(ies) is near the limit.
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MultiGBASE-T1 OAM - continued

149B.3.3 Internal temperature warning

Internal temperature warning is indicated in OAM=<10><5>,
This status bit indicates the internal temperature of the PHY. The definitions of good and near the
limit are implementation dependent. It is recommended that this status is set for a minimum of
100 ms.

— 0: Local PHY internal temperature is good.

— 1: Local PHY mternal temperature is near the limit.

149B.3.4 No MAC messages warning

No MAC messages warning 1s indicated in OAM<10><4>,
This status bit indicates transmit data is not being received from the MAC. It is recommended that
this status is set for a minimum of 100 ms.

— 0: PHY is recetving valid transmit messages from the MAC.

— 1: PHY is not receiving valid transmit messages from the MAC.
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MultiGBASE-T1 OAM - continued

149B.3.5 Degraded link segment

Degraded link segment is indicated in OAM<10><3=.
This status is set to indicate the status of the link segment. The definitions of good and degraded are
implementation dependent. It is recommended that this status is set for a minimum of 100 ms.

— 0: Link segment is good.

— 1: Link segment is degraded.

149B.3.6 Polarity inversion

Polarity inversion is indicated in QOAM<10><2>,
This status 1s set to indicate the conductors of the pair are swapped and the PHY has accounted

for this.
— 0: No polarity inversion detected.

— 1: Polarity inversion detected.
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swapped, if not, this
could be
ignored/deleted.



MultiGBASE-T1 OAM - continued

* There is a desire to know whether frames are transmitted without errors

* This cannot be detected by the transmitter

* The receiver knows if the frames are received without error

* Most errors occur due to noise in the environment during propagation through the medium

. Thehrefore, the LP receive error count is a good indicator of the number of frames transmitted
with errors

149B.3.10 Receive error counter (REC)

REC<15:0> is indicated in OAM=<13:12><7:0>,
This two-byte symbol indicates the number of RS-FEC frame block errors. both correctable and
uncorrectable, that have been seen by the receiver since the REC was last cleared. This counter
should be cleared when clear REC (OAM<10><1>) is received as 1. If the counter reaches 0xFFFF.
it stays at OXFFFF until cleared by clear REC. See Figure 149B-2 and Figure 149B-3 for additional
details on the behavior of this counter in conjunction with clear REC and REC cleared.
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MultiGBASE-T1 OAM - continued

149B.3.8 Clear REC

Clear REC is indicated in OAM<10><1>.
This status is set to indicate the link partner should clear the receive error counter (REC) in
OAM<13:12><7:0>.
— 0: Do not clear REC.
— 1: Clear REC.

149B.3.9 REC cleared

REC cleared is indicated in OAM=10><0>,
This status is set to indicate the REC (in OAM<13:12><7:0=) has been clearad.

— 0: REC has not been cleared and is counting errors.
— 1: REC has been cleared. set to 0x0000. and has resumed counting errors.

wienckowski_3cz 01 0321

11



CONCLUSSION

* The BASE-T1 OAM provides information that can be used to
determine link availability for redundancy while the link is in a low
power mode

* This reduces the power consumption in the system when the
redundant link is not needed

* Implementing this OAM in OMEGA will simplify redundancy with
mixed electrical and optical links
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