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Ethernet Layer Model
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100GE Layer Model

 One option
— Single PCS that is tolerant

to different PMDs MAC
— CTBIl is a high-speed bit RS
Interleaved interface, virtual Logical interface - no
lanes enable deskewmg of CGMIl visible externally
parallel bus. 100GE PCS
— QTBI could also be used to - 10 x10.3b pai
interconnect backplane or
chip-to-chip. PMA
PMD
MDI| |

Ref: Gustlin_01_0107
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100GE Layer Model
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* Another option — —

— Individual PCS for each |— ¢
lane of a multi-lane o T | oo o oo
PMD "" FiniD PMD | PMD | PMD PMD | PMD | PMD | PMD

— APL can implement / )
packet fragmentation,
distribution, collection
and reassembly. IPG Preamb\e% MAC headers & data FCS IPG Preamble

_ Fragmentation headers RCS 1 Frag Hdr |CRC-8 Fragment 1 Frag Hdr |cRc Fragment n+1
added so that receiver . el e el e
can reassemble
fragments correctly

14

11

Ref: frazier 01 1106
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100GE Multi-Lane Model

e Multi-Lane Model

PBL (Physical Bundling
Layer), which is similar to
the APL, bonds the physical
lanes

PBL distributes the data
frame based on 64-bit
blocks, supports PCS lanes
based on 64B/66B

PBL performs the block
distribution and reassembly

Optionally supports different
types/speeds of serial lanes
(10*10G, 4*25G)

Provides a scalable, resilient
multi-lane model

IEEE 802.3 Higher Speed Study Group, 10-13 Sept 2007
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MAC
RS
PBL
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PMA PMA
PMD PMD
MDI ‘
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RS (Reconcliliation Sublayer)

« RS will now include a block
generator and control
gene_rator; data grouped INto | MAC MAC Data Frame
64-bit blocks and 4-bit control i
(similar to 64B/66B) for use

by PBL. RS @

Control Signal

A

Generator Block Generator

« Based on the type of block,
RS generates the 4-bit control

signal. v v v
PBL - lane distribution

. PBL distributes the 64-bit Hl _________________ H‘v H‘
blocks to each lane. PBL is
the block Lanen Lane 1 Lane 0

distribution/reassembly
function.

TXC<3:0> | | |77777777° TXD<63:0>
A VvV VY V_\
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Why use 64-bit blocks?

 In XGMII, the Interface includes 8bits data (TXD<7:0>) and 1bit control
signal (TXC) per lane, TXC indicates data/control state of the byte. For
CGMII, the larger data width would require many more TXC bits

* Inthe 100GE multi-lane model, each PCS lane could still use 64B/66B
coding. If PBL distributes bytes to different lanes, 64B/66B would need
new block types. So,

— Distribute data to each lane based on 64-bit blocks for ease of 64B/66B coding

e Distribute based on 32 hits?

— In belhadj 01 1106, if striping based on 32 bits (Column) , many more new block
types are needed.
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Block and Block Type

The existing 64B/66B encode
uses 16 block types

In 100GE Multi-Lane model,
new type blocks are added for

— Alignment
— Error
— Null

The Order_set service is for
the XGMII or XAUI to monitor
link. These codes can be
developed into the PHY OAM
for 100GE Multi-lane

IEEE 802.3 Higher Speed Study Group, 10-13 Sept 2007
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TXD/RXD TXC/RXC| Description
D|ID|D|D|(D|D|D]|D 0000 Data
S|D|D|D|D|D|(D|D 1001 Start
c|c|c|Cc|s|D|D|D 1010 Start
T|C|CcC|C|C|C|[C]|C 1000 Terminate
D|lT|C|C|C|C|[C]|C 0111 Terminate
D|D|T|C|[C|C|[C]|C 0110 Terminate
D|D|ID|T|C|C|[C]|C 0101 Terminate
DID|(D|D|T|C|C]|C 0100 Terminate
DID|(D|D|D|T|C]|C 0011 Terminate
DID|ID|D|ID|ID|T]|C 0010 Terminate
DIDID|D|D|D|D|T 0001 Terminate
c|c|c|jcj|jc|cj|fc|c 1111 Control
AlA[A|J]A|A|JA|A|A New Alignment
EIE|E|E|E|E|E]|E New Error
N|IN|N|N|[N|[N|NJ|N New Null

Reserved| Order set

HUAWEI TECHNOLOGIES Co., Ltd.
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CGMII Interface

e CGMIl interface

IEEE 802.3 Higher Speed Study Group, 10-13 Sept 2007

N= number of lanes in
PMD

N*64data bits
(N*TXD<63:0>), N*4
control bits
(N*TXC<3:0>) , one
clock for transmit
N*64data bits
(N*RXD<63:0>), N*4
control bits
(N*RXC<3:0>) , one
clock for receive

4 control bits indicate
the block type

PLS Service Primitives

Raconciliation Sublayer
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CGMIl Signals

p TED<63:0> per lane

B TXC<3:0> per lane

PLS_DATA.request —’—W

PLS_SIGNAL ndicate ~  g4——

b TX CLK

— /L

PLS_DATA.indicate 4

PLS_DATA_VALID.Indicate

PLS_CARRIER Indicate ~ 4——

—p——— RXD<63:0> per lane
§—— RXC<3:0> per lanme

—{¢—— RX_CLK

i

/7

Clock M

TXC<3: O>><

X

TXD<63:0> X

X
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PBL — Physical Bundling Layer

« Bundle the multi-lanes in the PBL
— Optionally support 1~10 lanes for different bandwidths
* 4 lanes = 40GE, 10 lanes = 100GE

— Could support 4x25G lanes for future PMDs with clock-rate
change

« PBL performs the blocks distribution and reassembly

 Alignment mechanism is used to compensate for multi-lane
differential delay

IEEE 802.3 Higher Speed Study Group, 10-13 Sept 2007  HUAWEI TECHNOLOGIES Co., Ltd. &FA HUAWEI

-



Slide 13

PBL distribution and combination

m Data block First block H
Transmit Data Path Alignment block Receive Data Path
: B Txcirxc<s:o>
I Sync(2bits)
First block
|
RS | | RS

------- > Izl Ii— —lz B Mg ------ BN H

A A
----------- o B 2] o PBL
12]
11 12 — I18 19 20 I-
----------- 10 IlO
11 8 IA I20 PCS
12 I

Lanel LanelO Lanel =199 Lanel0
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How to support different numbers of PMD lanes

 One option

— PBL distributes 64-bit data blocks to the PCS by Round Robin
across a logical CGMII interface of different data widths and clock
Speed

» For 4x10G, CGMIl is 256 bits and 156.25 MHz clock (single edge)
* For 10x10G, CGMII is 640 bits and 156.25 MHz clock (single edge)
o For 4x25G, CGMII is 256 bits and 195.3125 MHz clock (dual edge)

* Another option

— Virtual lane (ref: Gustlin_01 0107). Define 20 virtual lanes on
which data is interleaved based on 64-bit blocks

— Will need alignment mechanism on virtual lanes, which will be an
additional alignment to the PBL alignment

— For 4x25G PMDs, blocks are interleaved to 20 virtual lanes, and
then 10:4 gearbox is used to distribute blocks from 20 virtual lanes
to 4 PMDs
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-



Slide 15

PCS

e Encode and Decode the 64bit block based on the
64B/66B code rule (using pre-code information in the
4-bit control words)

— Add 2-bit synchronization to each block on each lane to
determine the block boundaries.

« Scramble and descramble the block
 Clock rate compensation
e Link status report for each lane (PHY OAM&P)
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PCS function — PHY OAM

« Define a new 64-bit block type for
PHY OAM

 PCS layer generates and processes
the PHY OAM block which is PHY OAM Sublayer
combined into the data flow

64B/66B Encoder

« PHY OAM function—(for each lane) PCS
— Lane fault reported per lane--- scrambler
(LLF/RLF)
— BER monitor
. Gear Box
— Lane status monitor and
notification
e Lane delay monitor M
» Lane status notification and
negotiation
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PCS function — PHY OAM

PCS

IEEE 802.3 Higher Speed Study Group, 10-13 Sept 2007

Slide 17

I% PBL

11| W12 18| Wil Ml20 A Al lA

----------- ofl Of CEEEEE Ol B of o

A] BA ] Hal HA 12 18] W19
v

o [ o © [

PHY OAM Sublayer--Generate
A nl A nl

[ I
lo| Ho Ho| Bo| Ho
B B Bis| B0 2o
B B2 Bs| B Boo
iA] A B2 BA] DA
Lanel LanelO

[0] PHY OAM Block

HUAWEI TECHNOLOGIES Co., Ltd.

PCS

o O
I
___________ A
s -
18 I 9
ol P
fo| Lanelo

2 Huawel



PCS Function — Resiliency

 Partial Fault Protection

If there is a Partial Lane failure, the data flow could still be transmitted on the
remaining available lanes

PCS layer monitors for lane failure (LOS, BER, etc.)
Provide a mechanism to add/delete lanes (negotiation mechanism)

After the failed lanes recovered, they would be reused in the ETH link
Flow control in the MAC layer (backpressure, flow control, QoS, etc. ) may

need consideration

« More detailed discussion in malpass_02_ 0907
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Other PCS Functions

« other functions in PCS (Open issues)
— For higher speed lanes (25G+), FEC should be supported

— FEC discussions in 10G EPON Task Force

« FEC framing is based on the block

ES

xGMIT

PCS +
G4bits codeword build

64/66 Line Encoder

FEC CodeWord d
DATA (Scrambled) Parity Scrambler
P S
66b block 0 L I ] 66b block N 66b block 66b block FE('E':I d
(payload carries Parity) cocer
Integer # of 66b blocks Integer # of 66b blocks
FEC codeword data size FEC codeword parity size
Gear Box
FEC on 10GEPON l
PMA
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Summary

 The multi-lane model can support many PMD styles
(including serial)

« PBL performs distribution and reassembly based on
64-bit blocks

— CGMIl interface is based on Nx 64-bit blocks
— Alignment mechanism needs to be added

« More PCS functions per lane can be considered
— PHY OAM provides lane status monitor

— Partial fault protection improves the ETH link
reliability
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