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Introduction

• In 800 Gb/s physical layer, “FEC degrade” state is transferred 
between PCS and XS sublayers by reference to status variables within 
the other sublayer rather than using conventional signaling across the 
service interface (SI).

• The lack of abstraction makes it difficult to understanding the 
relationships and may lead to custom approaches for each new PCS 
type.

• This presentation proposes to replace the references to status 
variables in other sublayers with conventional SI signals.
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Related comments  (I-3, I-102, I-105, I-106)
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FEC Degrade Background

Ref: ofelt_3cd_01_0716

https://www.ieee802.org/3/cd/public/July16/ofelt_3cd_01_0716.pdf
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FEC degrade signaling example (without MII Extender)

• PCS at B detects degrade condition (DD)
• DD means pre-FEC SER (symbol error ratio) exceeds a user configured threshold

• PCS at B sends remote degrade (RD) to PCS at A
• FEC degrade signaling does not affect traffic
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Note: This is only one example to communicate the basic concept.



2023/8/1 IEEE 802.3df Task Force 6

FEC degrade signaling example (with MII Extender)

• PCS at B detects degrade (DD) and sends local degrade (LD) to DTE XS at B
• DTE XS at B detects LD and sends remote degrade (RD) to DTE XS at A
• FEC degrade signal does not affect traffic

Medium

Degrade
A B

M
AC

R
S

D
TE XS

PM
A

PM
D

PH
Y XS

PC
S

PM
A

PM
A

M
AC R
S

D
TE

 X
S

PM
A

PM
D

PH
Y 

XS

PC
S

PM
A

PM
A AUI-n

DD LD

RD

AUI-n

MII MII MII MII

Note: This is only one example to communicate  the basic concept.  There are other examples, for example  if the degrade is on the AUI-n  (see 
ofelt_3cd_01_0716) or there may only be an MII Extender on one end.  
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FEC degrade physical signaling

FEC degrade conditions (LD and RD) are signaled across the medium and the AUI, 
via a 3-bit status field (tx_am_sf<2:0>) in the alignment markers.

These three bits are defined as follows:
• tx_am_sf<2> = RD (remote degrade)
• tx_am_sf<1> = LD (local degrade)
• tx_am_sf<0> = 0 (unused, reserved for future expansion)
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FEC degrade signaling example (with MII Extender)
Detailed view - current specification
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= signaling “out-of-band” (not defined in standard)  using sublayer status variables 
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FEC degrade signaling example (with MII Extender)
Detailed view - current specification

The PHY XS sets the alignment marker status field based upon status variable in 
the PCS below, rather than through service interface signals from the PCS.

The PCS sets the alignment marker status field based upon status variables in the 
PHY XS above, rather than through service interface signals from the PHY XS.
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FEC degrade signaling example (with MII Extender)
Detailed view - Proposal
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Proposal Summary 
Add four new signals to the “PCS service interface” when the sublayer above the PCS is 
a PHY XS.

These signals are defined as follows:
• TXLD = PHY_XS:FEC_degraded_SER 
• TXRD = PHY_XS:rx_rm_degraded 
• RXLD = PCS:FEC_degraded_SER + PCS:rx_local_degraded
• RXRD = PCS:rx_rm_degraded

When there is a RS above the PCS, the PCS sets the FEC degrade signaling in the 
alignment marker status field (towards the medium) as follows (no change to the current 
draft):
• tx_am_sf<2> = PCS:FEC_degraded_SER + PCS:rx_local_degraded
• tx_am_sf<1> = 0
 
When there is a PHY XS above the PCS, the PCS sets the FEC degrade signaling in the 
alignment marker status field (towards the medium) as follows:
• tx_am_sf<2> = TXRD
• tx_am_sf<1> = TXLD

The PHY XS sets the FEC degrade signaling in the alignment marker status field (towards 
the MAC)  as follows:
• tx_am_sf<2> = RXRD
• tx_am_sf<1> = RXLD

The DTE XS sets the FEC degrade signaling in the alignment marker status field (towards 
the medium)  as follows (no change from current draft):
• tx_am_sf<2> = DTE_XS:FEC_degraded_SER + DTE_XS:rx_local_degraded
• tx_am_sf<1> = 0

Note: blue text indicates a change to draft
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Proposed changes to the 
Draft 
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Clause 169
Update Figure 169-2 as follows, showing the new service interface signals 
indicating remote degrade (TXRD, RXRD) and local degrade (TXLD, 
RXLD).

TXLD,TXRD
,RXLD,RXRD
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Clause 172 : PCS Functional block diagram

PCS_status
RXRD
RXLD

TXRD
TXLD

Update Figure 172-2 as follows, showing the new service interface signals 
indicating remote degrade (TXRD, RXRD) and local degrade (TXLD, RXLD).
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Clause 172: PCS service interface

Change 172.1.4.1 as follows:

172.1.4.1 PCS service interface

The PCS service interface allows the 800GBASE-R PCS to transfer information to and from a PCS client. The PCS client is either the Reconciliation Sublayer or the PHY 800GXS 
sublayer.

When the client sublayer is the Reconciliation Sublayer, the PCS Service Interface is the Media Independent Interface (800GMII) in Clause 170.

When the client is the PHY 800GXS sublayer, the PCS Service Interface is the 800GMII in Clause 170 with an additional signal, PCS_status, in the receive direction. The PCS_status 
signal indicates the state of the PCS_status variable (see 119.2.6.2.2).

When the client sublayer is the PHY 800GXS Sublayer, the PCS Service Interface is the Media Independent Interface (800GMII)  in Clause 170 with additional signals TXRD, TXLD, 
RXRD,  RXLD and PCS_status.

The TXRD and TXLD status signals indicate the state of the remote degrade and local degrade, respectively,  as detected by the PHY 800GXS in the transmit direction (see 171.3.3).

The RXRD signal indicates the state of the rx_rm_degraded variable (see 172.2.6.2.2)  as detected by the PCS in the receive direction.

The RXLD signal is the logical OR of the FEC_degraded_SER and rx_local_degraded variables (see 172.2.6.2.2) as detected by the PCS in the receive direction.

The PCS_status signal indicates the state of the PCS_status variable (see 119.2.6.2.2) as detected by the PCS in the receive direction.
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Clause 172: Alignment marker mapping and insertion

Add the following exception to  172.2.4.6 “Alignment marker mapping and insertion”

tx_am_sf<2:0> is assigned as follows:

When the client sublayer is the Reconciliation Sublayer:

    tx_am_sf<2:0> = {FEC_degraded_SER + rx_local_degraded,0,0}

     where FEC_degraded_SER and rx_local_degraded are defined in 172.2.6.2.2

When the client sublayer is the PHY 800GXS:

    tx_am_sf<2:0> = {TXRD, TXLD, 0}

    where TXRD and TXLD are signals from the PHY 800GXS on the PCS service interface (see  172.1.4.1)
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Clause 171: Functional block diagram for the PHY 
800GXS

PCS_status
RXRD
RXLD

TXRD
TXLD

Update Figure 171-2 as follows, showing new signals indicating remote degrade 
(TXRD, RXRD) and local degrade (TXLD, RXLD).
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Clause 171: PHY 800GXS Sublayer

Change 171.3 as follows:

The PHY 800GXS shall be identical in function to an 800GBASE-R PCS (see Clause 172) with the

following exceptions:

— The PCS is inverted with the transmit function used for the receive direction and vice versa.

— The service interface signals are remapped as defined in 171.3.2 and 171.3.3.

— FEC degrade signaling is defined in 118.2.2 171.6

Figure 171–2 provides a functional block diagram of the PHY 800GXS.
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Clause 171: Service interface below PHY 800GXS

Change 171.3.3 as follows:

171.3.3 Service interface below PHY 800GXS

The service interface below the PHY 800GXS allows the PHY 800GXS to transfer information to and from the PCS below.

The service interface below the PHY 800GXS is defined as the Media Independent Interface (800GMII) in Clause 170, except with some exceptions and additional 
signals as follows:

— TX_CLK is used in place of RX_CLK, and vice versa

— TXD<63:0> is used in place of RXD<63:0>, and vice versa

— TXC<7:0> is used in place of RXC<7:0>, and vice versa

— An additional signal, PCS_status, is provided in the receive direction (see 172.1.4.1)

— Additional signals, RXRD, RXLD and PCS_Status are provided in the receive direction (see 172.1.4.1)

— An additional signal, TXRD, which indicates the state of the rx_rm_degraded variable (see 171.6.2) as detected by the PHY 800GXS in the transmit direction.

— An additional signal, TXLD, which indicates the state of the FEC_degraded_SER variable (see 171.6.2) as detected by the PHY 800GXS in the transmit direction.
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Clause 171: FEC degrade signaling

Replace 171.6 with the following:

171.6 FEC degrade

The propagation of FEC degrade signaling across PCS and XS sublayers is described in 116.6 and is based on the optional FEC degrade signaling described in Clause 
172 with the changes described for the DTE XS in 171.6.1 and for the PHY XS in 171.6.2. FEC degrade signaling is optional.

171.6.1 DTE XS FEC degrade signaling

The variable tx_am_sf is set as follows:

    tx_am_sf<2:0> = {FEC_degraded_SER + rx_local_degraded,0,0}

171.6.2 PHY XS FEC degrade signaling

The variable tx_am_sf is set as follows:

    tx_am_sf<2:0> = {RXRD, RXLD, 0}

    where RXRD and RXLD are signals from the PCS on the PCS service interface (see 172.1.4.1).
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