Control Multiplexer, Idle Deletion,
Data Detector, and GearBox for
Downstream CLT Transmission
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Instances Of Mac Data Service Interface:
MAC=interface to subordinate sublayer
MCF=interface to MAC client
MCl=interface to MAC Control multiplexer



Functions of Control Multiplexer

e Common for CLT and CNU control multiplexer

— Select which data unit to send
e For example, always control unit before data unit.
* Implementation dependent

— Force idle period after each data unit for:
* Insertion of FEC parity
e |nsertion blank period to adapt to PMD rate.

e CNU only:

— ldentify gap of idles and decide formation of bursts

— Check if the remaining time is enough for the
incoming MAC frame



Current CLT Control Multiplexer
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. INIT
Introduce transmitAllowed for TDD mode e ——

transmitPending = falss
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h
TRANSMIT READY
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h
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SEND FRAME

transmitinProgress = TRUE
packei_initiate_gelay == PMD_Owerhead(sizecfidata_tx} + tailGuard, B )
MAC:MA_DATA request{DA, 54, m_sdu_tx)

UCTl
START PACKET INITIATE TIMER

[start packet_intiate_timer, packet_initiate_delay]
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Instances of MAC data service interface:
MaC=interface to subordnate sublaysr
MCI=interface 1o MAC Control multiplexer

Figure 103-12—CLT Control Multiplexer state diagram



Current PMD Overhead Function

PMD Overhead((length), ) =
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(B—1) x length+p x (FEC_PARITY SIZE x| _JecQlfset * length 1]
FEC_PAYLOAD SIZE )

XGMII Rate _ PhylnDataSize
PCS Rate PhyOutDataSize
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*Current PMD overhead function does not work with Idle deletion.

e|dle deletion needs to keep track of each MAC frame, including start, end and length,
leading to complex state machine

*Examples next slide



Problem of Current PMD Overhead
Function

Idle deletion module needs to keep track of each
MAC frame start, end and length in order to
delete these idles.

[dle for rate matching |dle for rate matching of
MAC Frame O of MAC: frame 0 Idle for IPG MAC Frame 1 MAC frame 1 Idle for FEC Owverhead
FEC_PAYLOAD_ SIZE ‘\ -
L 4

Idle for natural IPG still needs rate
match overhead, current PMD
overhead function doas not
prowide this,




Modify PMD Overhead Function

PMD_Overhead(length,8)

fecOffset + length
FEC_PAYLOAD_SIZE

fecOffset + length
FEC_PA YLO.—'&D_SIZE”

=12 + FEC_PARITY SIZE X [

+ [1;6’ — 1) X FEC_CODEWORD_SIZE X l

* Rate matching overhead only shows up after a
complete codeword.

e |dle deletion module does not need to track
the start, end and length of each MAC frame.

e |dle of natural frame gap is also considered in
the rate matching overhead.



Example of Modified PMD Overhead
Function

Idle for rate matching of a complete

MAC Frame O Idke for IPG MAC Frame 1 Idle for FEC Owerhead
codewmd

FEC_PAYLOAD SIZE

FEC Overhead is a fixed number, so is the rate matching overhead




Downstream ldle Deletion

e Only delete 72-bit idle vectors inserted from
control multiplexer.
— Delete idle vectors for FEC overhead
— Delete idle vectors for rate adaptation overhead

* Should not delete idle vectors for inter-packet
gap.

* In the long run, should supply exact amount of
vectors for PMD rate.



Current Idle Deletion Diagram

BEGIN

!

INIT

countVectorP =0
countDeleteP =0

1 G I

CLASSIFY_VECTOR_TYPE

T TYPE(tx_raw) = (C+E)* ELSE
countDeleteP = 0

DELETE_IDLES SEND_VECTOR
countDeleteP —— tw_raw_out<71:0> = tx_raw<71:0>
countYectorP + +
LCT
< lmunt‘u“ectarp =PHY_DSize | ELSE

UPDATE_COUNTERS

countDeleteP += PHY _0OSize
countVectorP < 0

UCT




Current Idle Deletion Diagram

PHY DSize
TYPE: 16-bit unsigned integer
The number of 72-bit vectors constituting (together with PHY OSize) the denominator in the
EPoC PCS de-rating Equation (1). To normalize the effective PCS data rate, the Idle control char-
acter deletion process removes PHY OSize vectors per every PHY DSize vectors fransferred to
the FEC overhead compensation sub-process.
Value: TBD

PCS Rate = XGMIT Rate x ————i) DS1ZE (1)
- - PHY DSize - PHY OSize

PHY OSize
TYPE: 16-bit unsigned integer
The number of 72-bit vectors constituting the numerator in the EPoC PCS de-rating Equation (1).
To normalize the effective PCS data rate, the Idle control character deletion process removes
PHY OSize vectors per every PHY DSize vectors transferred to the FEC overhead compensation
sub-process.
Value: TBD
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Problem

* |dles for FEC overhead and de-rating overhead
are deleted in separated process.

— Can combine the two processes into single one

* In general, PHY OSize is a fractional number.
— PCS_Rate = PMD_Rate*64/65;
— PMD_Rate = PlcTotalBits/PlcTotalCycles*F,p

_ XGMII_Rate—PCS_Rate

PHY OSize = x PHY DSize
- PCS_Rate -

— Should use an accumulator to track residue.



Modified Idle Deletion

BEGIN

1

INIT

countDelete <=0
countVector <=0

accResidue <=0

ucTt

CLASSIFY_VECTOR_TYPE

Y

T_Type(tx_raw) = (C+E) 8&

countDelete>0
Y

DELETE

_IDLES

countDelete -

ucT

countVector = PHY _DSize

ELSE

Y

SEND_VECTOR

tx_raw_out<71:0> <= tx_raw<71.0>
countectort+;

ELSE

UPDATE_RESIDUE

UPDATE_COUNTERS

countVector <=0
{Delete += PHY_OSize+PHY_RSize

ucT

eaccResidue: a fractional number to
accumulate the residue.

*PHY RSize: binary number, 1 or 0
*PHY_DSize: integer 220
*FEC_OSize: integer 29

*PHY_OSize:

PHY Osize | XCMII_Rate—PCS Rate 1 Dpsize + FEC_OSize)
PCS_Rate
+FEC_OSize

*PHY_OsizeFrac: fractional part of the
actual PHY Osize. Its precision is

implementation dependent.

XGMII_Rate—PCS_Rate
PCS_Rate
+FEC_OSize-PHY_OSize

PHY_OSizeFrac = x (PHY_DSize + FEC_OSize)

PCS_Rate = PMD_Rate x &

PLCTotalBits
PLCTotalCycles

PMD_Rate = x OFDM_SampleFreq
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CLT Data Detector

e Downstream CLT data detector is mainly used
to control FEC encoder and insert parity.

 The current data detector input and output
process can meet the requirement.



Example

@Control Multiplexer

Idle for FEC Idle for rate matching of &
MAC Frame O Idle for IPG MAC Frame 1 Civerhead commalete cod Idle for IPG MAC Frame 2
FEC PAYLOAD SIZE *
L L
@Idle Deletion
MAC Frame O Idle for IPG MAC Frame 1 Idle for IPG MAC Frame 2
FEC PAYLOAD SIZE L
v "
@data detector
MAC Frame O Idle for IPG MAC Frame 1-parti FEC Parity MAC Frame 1-pari2 | Idle for IPG MAC Frame 2
FEC PAYLOAD SIZE *
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Gear Box

e Data detector output can be directly used by
PMA
— Store data detector output in a buffer.
— PMA fetch data whenever needed.

 Benefit of defining an optional Gear Box layer in
EPoC
— Standard boundary interface between PCS and PMA

— Convenience for operation and management.
Operator can monitor and probe the data through
interface.



Gear Box Input and Output

PCS CLK k¢ coded[0:64]

(=ear Box

L o + s

PMA CLE pos out valid




Gear Box Output Process

BEGIN

IMIT

accGearBox==(

h 4 ¥

PMA_CLEK * sizeFfoGearBox=0

GEARBOX_ACCUMULATION

accGearBox+=PlcTotalBits

accGearBox>=M"PlcTotalCycles

Else

'

¥

QOUTPUT _WVALID

OUTPUT _IMVALID

pos_out<M-1:0==FIFQ_GB_Tx[0]
ramaveFifoHead (FIFO_GE_TX)
pcs out wvalid==1
accearBox-=M*PlcTotalCycles

pcs_out_valid==0

PhA_CLK

FiA_CLK
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