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Managing complexity — A proposal

3 PHY speeds, multiple use cases could be a complex project

e Borrow where we can, extend naturally:

— 802.3ch — our highest automotive speed
» Not too far off in speed/reach for 25 Gbps
« Very far off for 100 Gbps

— Other 802.3 clauses use laning of at least PMAs at high speeds

« Recommend an early decision

— For discussion now, possibly for decision at a later meeting:

— PROPOSED: Move that: 802.3cy specify a 25 Gbps PMA and link
segment, which is reused as 2x or 4x for the 50Gbps and 100 Gbps
objectives, leaving question of how to lane (and other PMA, FEC, and
PCS parameters) open
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What do | mean “how to lane”?

e Several choices:

— Lane PMA only as a unit? (combine at FEC)
e Similar to BASE-T model, although FEC isn’t separate sublayer

— Lane PMA & FEC as a unit? (combine at PCS)
 Allows integration and repetition of a PMA/FEC with independent BER

— Lane PMA/FEC/PCS as a unit? (combine at RS)
 Allows independent PHY units to be bonded

— (PCS & FEC can still be internally laned if needed)
e Independent of PMA - this is done in optical PHYs
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Parallelize at the PMA, Combine at the PCS

e PMA iIs the fundamental htte://www.ieee802.org/3/time_adhoc/public/apro9/dambrosia_03_0509.pdf
repeatable unit
* Link segments are PMA Demux / Mux Functionality
identical — _
- - » Enables changing of
. . lane number and rate
o Slml|al‘ tO BASE'T PHYS ] : : L per lane for multiple

o physical layer

. . Input - Output specifications
— Lane alignment in PCS . Nmworcotne anes - For example 100GHE:
. 2= 20 for 100GBASE-R . = 10 x10 Gb/s
" Z is scalable for future rates " R 5 X 20 bes

— Complexity in PCS for bit , . 4x25Gbls
multiplexing, FEC — [l R D — L X 100G
— Decisions on FEC drive -
. Shows PMA demux / mux functionality
COm pIeX|ty in one direction only

IEEE 802.3 Time Synchronization Protocol Study Group — May 2009 Interim
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FEC as separate sublayer, Combine at the PCS

« PMA/FEC is the fundamental
repeatable unit

« FEC Is added as a separate
sublayer between PMA and PCS

-
— Architecture drives PCS laning at oMD
output N
— Includes bit mux for PMA lanes MDI —— ’
— May or may not be integrated into PMA MEDIUM <

e Link segments are identical

e Adds FEC encode/decode to multi-
lane PMA functions
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Parallel PCS/FEC/PMA

e Bond above the MIl at the MAC

interface O atoronce Ethernet Layers
» Allows reuse of the entire PHY plcatn A I
(PCS/FEC/PMA) stack Presenate A e | i
i Session MAC[O] | ¢« | MAC[K-1] MACIK] |+ e+ |MACIM-1]
o USGS mUItIpIe XM”S Transport I,’j ,'/ Multi-Channel Reconciliation Sublayer (MCRS)
— Could be multiple 25GMlls e[, ]:E ]:E ]:E ]:E
. 7 s = =
— Departure from 50G/100GMII structure paatnk |- i * * =
Physical
— As written in 802.3ca uses multiple T e e e e
MACS \\\\ L PMD
« Would likely need specification of A "o
an automotive AUl and bond in the Figure 143—1—Relationship of MCRS to the OSI Reference Model

RS

Source: |IEEE Std 802.3ca-2020
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Multi-lane PMA functions

Multi-lane processing

Adapt the PCSL/FECL-formatted
signal to the appropriate number of
abstract or physical lanes.

Provide bit-level multiplexing.
Tolerate Skew Variation.

Per-lane processing

Provide signal drivers.

Perform line encoding and decoding,
equalization, etc.

Provide per-input-lane clock and data
recovery.

Provide clock generation.

Optionally provide local loopback to/from
the PMA service interface.

Optionally provide remote loopback to/from
the PMD service interface.

Optionally provide test-pattern generation
and checking.
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Advantages

* Focuses link segment analysis on a single target

 Focuses PHY modaulation, line coding, receiver
performance specifications on a single target

 Minimizes bleeding edge high-frequency work
* Allows design reuse for less-common higher speed links

IEEE 802.3cy Greater than 10 Gb/s Electrical Automotive Ethernet PHY Task Force Plenary - July 2020



B
Decision to consider

« PROPOSED:
Move that: 802.3cy specify a 25 Gbps PMA and link segment,
which is reused as 2x or 4x for the 50Gbps and 100 Gbps
objectives, leaving questions of how to lane (and other PMA,
FEC, and PCS parameters) open
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