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143. Multi-Point Reconciliation Sublayer (MPRS) for 100G-EPON

143.1 Overview

per Draft 0.5
Figure 143—-1—100G-EPON Layering diagram

143.2 Summary of major concepts

143.2.1 Concept of alogical link and LLID

143.2.1.1 Physical Layer ID

143.2.1.2 Management Link ID

143.2.1.3 User Link ID

143.2.1.4 Group Link ID

143.2.2 25 Gb/s, 50 Gb/s, and 100 Gb/s operation over P2MP media
143.2.2.1 MPRS channels

143.2.2.2 Binding of multiple MACs to multiple PCS instances

143.2.3 Transmission and reception over multiple MPRS channels
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143.2.3.1 Transmission Unit
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143.2.3.2 Transmission Envelopes

Envelope Header includes
- Start flag
- LLID
- Length

H | Frame 12 Frame n2

Frame 2 ‘

Envelope Length in EQ

per ms word submission *-posshly afragmernt

Figure 143-3—Transmission envelope structure

143.2.3.3 Envelope Headers
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D - EQ consisting of MAC data bits
T - EQ containing frame terminating sequence

per ms WOI‘d SumeSSIOH 1 - EQ containing idle bits

Figure 143—-4—An illustration of a transmission sequence consisting of three frames 36
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143.2.3.4 Interpacket gap adjustment

From MAC [1PG = 96 bit times "4 | prearble [ data
Realigned [7o]c1]ca]ca]c4]cs[cs]c7f so]p1]p2]p3]pa]Ds]D6[ 7] Do]1]D2 D3 [D4]D5 D6 D7)
From MAC da [ 1PG =96 bit times ¥ | preamble [ daa
Realigned [po]T1]c2]c3]ca]cs[cs]c7f so]p1]p2]p3]pa] D5 D6 7] D0]D1]D2 [D3][D4 D5 D6 D7)
From MAC dala_[IPG=%6bittimes | preamble [ data
Realigned |Do\D1\Tz\cs\ca\cs\cs\c7|so\b1|02\03\04\Ds\De\D7|Do\Dl\Dz\Da\D4\Ds\Da\D7
From MAC data___ | IPG=9%6 hittimes 1 preambl [da
Realigned IDO‘Dl‘DZ‘TE‘CA‘CS‘C&‘C7ISD‘D1|DZ‘D3‘DA‘DS‘DG‘D7|DO‘DI‘DZ‘DB‘DA‘DS‘DS‘D7
|
From MAC data [ IPG = 96 bit times v preamble
Realigned [po]p1]p2]p3[T4]cs[cs] c7fco]ct[ce[cs[ca]cs[ce[c7[so]p1]p2[D3[D4]D5]D6] D7)
From MAC data [ 1PG= 96 bit times v | preamble
Realigned [po]p1]p2]p3]p4[T5]cs] c7fco]ct]ce]cs[ca]cs[ce[c7[so|p1]p2[D3[D4]D5] D6 D7]
From MAC data [ 1PG= 96 bit imes v | preamble
Redligned [po]b1]p2]3]p4]s [ T6] c7[co]ci]cz]cs[ca]cs]ce]c7[s0]p1]D2]D3[D4]D5[D6]D7]
. . From MAC data [ IPG= 9 bit times v | preamble
per ms word submission Redligned [po]p1]p2]p3]p4]os[os]T7[co]c1]cz]cs[ ca]cs[ce[c7]so[p1]p2 [D3[D4]D5]D6]D7]

Figure 143-5—An illustration of a Start control character alignment to octet 0

143.2.4 Dynamic channel bonding
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Figure 143—-6—Full or partial envelope

143.2.4.1 LLID transmission over multiple MPRS channels
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Figure 143-8—Overlapping transmission envelopes

143.2.4.2 Channel skew remediation mechanism

143.2.4.3 ENV_TX and ENV_RX buffers

143.2.4.4 Envelope Position Alignment Marker

143.3 100G-EPON MPRS Requirements

143.3.1 MPRS and MPCP clock synchronization

143.3.2 Delay variability constraints

143.4 MPRS Functional Specifications

143.4.1 MPRS Interfaces

Fig 143-1 draft 0.5
Figure 143-9—100G-EPON MPRS inputs and outputs

143.4.1.1 PLS service primitives
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Table 143-1—Mapping of PLS_DATA.request primitives

QO OWoO~NOoO U, WNBE

MAC Transmit
operating h Signals
speed interface
25G-EPON 25GMII[0] TXD[0]<31:0>, TXC[0]<3:0> and TX_CLK?
50G-EPON 25GMII[0] TXD[0]<31:0>, TXC[0]<3:0> and TX_CLK?
25GMII[1] TXD[1]<31:0>, TXC[1]<3:0>
100G-EPON 25GMII[0] TXD[0]<31:0>, TXC[0]<3:0> and TX_CLK?
25GMII[1] TXD[1]<31:0>, TXC[1]<3:0>
25GMII[2] TXD[2]<31:0>, TXC[2]<3:0>
25GMII[3] TXD[3]<31:0>, TXC[3]<3:0>

& All transmit 25GMI| interfaces share a common clock.

Table 143—-2—Mapping of PLS_DATA.indication primitives

op';/lrgt(i:ng isticrefie\llfe Signals
speed
25G-EPON 25GMII[0] RXDJ[0]<31:0>, RXC[0]<3:0> and RX_CLK]0]
50G-EPON 25GMII[0] RXD[0]<31:0>, RXC[0]<3:0> and RX_CLK]0]
25GMII[1] RXD[1]<31:0>, RXC[1]<3:0> and RX_CLK]1]
100G-EPON 25GMII[0] RXDJ[0]<31:0>, RXC[0]<3:0> and RX_CLK]0]
25GMII[1] RXD[1]<31:0>, RXC[1]<3:0> and RX_CLK]1]
25GMII[2] RXD[2]<31:0>, RXC[2]<3:0> and RX_CLK]2]
25GMII[3] RXD[3]<31:0>, RXC[3]<3:0> and RX_CLK]3]
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143.4.1.1.1 Mapping of PLS_DATA[ch].request primitive

143.4.1.1.2 Mapping of PLS_SIGNAL|[ch].indication primitive

143.4.1.1.3 Mapping of PLS_DATA[ch].indication primitive

143.4.1.1.4 Mapping of PLS_DATA_VALID[ch].indication primitive
143.4.1.1.5 Mapping of PLS_CARRIER[ch]. indication primitive

143.4.1.2 MPRS Control Primitives

143.4.1.2.1 MPRS_CTRL[ch].request(link_id, epam, env_length) primitive
143.4.1.2.2 MPRS_CTRL[ch].indication(cw_left) primitive

143.4.1.3 25GMll interfaces

143.4.2 Envelope Header format

envelope header Frame 1 Frame 2 Framen
sl [s] ten  [epaM[E LLD cRes (fragment) .| (fragment)
l—— 1 EQ = 8 Octets —
- — — — — <« FEnvelope Length (EQ)'— 5|
/S/ - Start control character CRCS8 - eight bit cyclic redundancy check
S - Start Flag fragment - optional partial frame
Len - Envelope Length
EPAM - Envelope Position Alignment Marker Note 1: if S = 0 then Envelope Length includes the
EK - two bits reserved for encryption Envelope header, if S = 1 then Envelope Length
LLID - Logical Link Identificaiton excludes the Envelope header.

Figure 143-10—Transmission envelope structure
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* IxC ! TXD-Lane0 ' TXD-Lanel  TXD-Lane2 ' TXD-Lane3
S S o 718 oo 15116 < <<= --- - 230124 - - - - - oo 31!
25GMII %/
transfer | 1000 1101 1111 (OXFB) |S| | Envelope Length (22 bits)
EQ Crl Octet Octet Octet Octet Octet Octet Octet Octet
vector d 1 2 3 4 5 6 7 8
bitindex [0..3]4..7] [[8...15/| 16 ...23| 24 ... 31[32..39|40...47[48..55|56...63|64..71
Ll (IR AN NN RN RN NN RN NN NN NN AN NN AR ERENEN]
2nd 0000 E|K LLID (16 bits) CRC8
M b
transfer 1 0----3..0----------- 7.8 15,16 23.24 31,
. TXC TXD-Lane0 TXD-Lanel : TXD-Lane2 |  TXD-Lane3
Figure adapted from kramer_3ca_1la_0917.pdf slide 13 “Envelope Header (EQ Format)”
Key
S - Start of Envelope (1 = yes, 0 = no) K- Encryption Key Index (0, 1)
E - Encryption (1 = enabled, 0 = disabled) % - reserved (value = 0 for CRC8 calculation)

Figure 143-11—Transmission envelope header format
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Table 143-3—Envelope Header EQ

IEEE Draft P802.3bn/D0.x
Dec 2017

EQ Bits Value Description
0-7 0x80 Control bits corresponding to TXC<3:0> in two successive MII transfers
8-15 OxFB Start Control Code
16 0 for ECH Start Flag

1 for ESH

17 0 reserved
18-39 varies Length of envelope (in EQ)
40-45 varies Envelope Position Alignment Marker (Number of bits matches the size of wRow)
46-47 0x0 reserved
48-63 varies LLID
64-71 varies CRC8

10

Copyright © 2017 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

QO OWoO~NOoO U, WNBE



Draft Amendment to IEEE Std 802.3-2015 PROPOSAL
IEEE P802.3ca 100G EPON PHY Task Force PROPOSAL

143.4.3 Transmit functional specifications

MPRS_CTRL][ch].request()

MAC 0

|EEE Draft P802.3ca/D0.x

MAC 1
MAC 2
MAC N

PLD_DATA.request()

Y

Yy v Y

MPRS_CTRL[ch].indication()
-

ch - channel index

MPRS INPUT Process

v

TX_FIFO
(2 rows by 4 columns)

go gﬁ EN gm

02| 02% | Eg | 237

nZo nZo nZo nZo

£28| 528 | 558|558

MPRS [E£|FEE|FEE|[FES
4 x 25GMII

Figure 143-12—100G-EPON MPRS transmit functional block diagram

143.4.3.1 Conventions
143.4.3.2 Constants
143.4.3.3 Variables
143.4.3.4 Functions

143.4.3.5 State Diagrams
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143.4.3.5.1 Input Process

oy
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lBEGIN

h A

NEXT_COL else veT INIT
wCal++ »| NEXT_ROW |« EnvLefl]] = {GRANT MARGIN}
CwdLeft]] — (FEC_CW_SIZE}
IN CLK wCol =0

CHECK_PARITY

CwdLeftiwCol] = FEC_PARITY_SIZE

» INSERT_FEC_PLACEHOLDER

ucT

INEQ = PARITY_PLACEHLDR

h A

else ]
A 4 MPRS_CTRL[wCol].request(link_id,epam,env_length) *
CHECK_HEADER | env_length >0
»[ START_NEW_ENVELOPE
else Linkld[wCol] < link_id
EnvLefttwCol] < env_length
INEQt «= EnvStartHeader(wCol, epam)
L 2 ucT
CHECK_ENV_SIZE
> TX_ENV_DATA
EnvLefifwCol] < 0 ¢ TInEQ « GetMacBlock(LinkldwColl) >
I
InEQ = PREAMBLE_EOi ose
h 4
NO_ACTIVE_ENV REPLACE_PREAMBLE
INEQ <= INTER_ENV_IDLE InEQ <= EnvContHeader(wCol) -
ucT
else
EnvLeftfwCol] > GRANT_MARGIN ¢

UPDATE_ENV_SIZE

REQUEST_NEXT_ENV

EnvLeftfwCol]--

F Y

MPRS_CTRL[wCol] indication(CwdLeft[wCal])

else

iE nvLeffwCol] > 0

ver[ WRITE_EQ_TO_TX_FIFO |«

RESET_CODEWORD

A

CwdLsftfwCol] = FEC_CW_SIZE

TX_FIFQ[wCol][wRow] « InEQ
else | CwdLeftfwCol]--

UGTi

CwdLeftiwCol] = 0 * EnvLeftfwCol] > GRANT_MARGIN

per kramer_3-

ca_la_0917.pdf slide 15 or similar (CHR Motion #5)
“TXEQ = REAMBLE_EQ” replaced with “TXEQ = PREAMBLE_EQ” on exit from TX_ENV_DATA

“TXEQ” replaced with “InEQ”

Figure 143-13—MPRS Input Process state diagram

143.4.3.5.2 Transmit Process

NEXT_ROW

TX_CLK[ch]

BEGIN

INIT

TX_CLK[ch]

TRANSMIT_LOW_WORD

TXC[ch]<3:0= < TX_FIFO[ch][rRow]<3:0=
TXD[ch]<31:0> < TX_FIFO[ch][rRow]<35:4>

TX_CLK[ch]

TRANSMIT_HIGH_WORD

TXC[ch]<3:0> < TX_FIFQ[ch][rRow]<39:36>
TXD[ch]<31:0> « TX_FIFO[ch][rRow]<71:40>

ucT

kramer_3ca_la 1116.pdf slide 13 or similar (SA Motion #4)
Figure 143-14—MPRS Transmit Process state diagram
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143.4.4 Receive functional specifications

Figure 143-15—100G-EPON MPRS receive functional block diagram

143.4.4.1 Conventions
143.4.4.2 Constants
143.4.4.3 Variables
143.4.4.4 Functions

143.4.4.5 State Diagrams
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143.4.4.5.1 Receive Process

kramer_3-

BEGIN

RX_CLK[ch]

RECEIVE_LOW_WORD

RxEQ=<31.0> < RXD[ch]<31:0>
RxEQ=35:32> < RXC[ch]<3:0>

RX_CLK[ch]

RECEIVE_HIGH_WORD

RxEQ<67:36> < RXD[ch]<31:0>
RxEQ<71.68> «= RXC[ch]<3:0>

IsHeader(RxEQ) else

IsMisaligned(RxEQ)

A 4
[PARSE_HEADER |

SHIFT_EQ

wRow « RxEQ<4:0>

RxEQ<31:0> < RxEQ<67:36>
RxEQ<35:32> = RxEQ<71:68>

ucTt

RX_CLK[ch]

STORE_EQ

wRow++

RX_FIFO[ch]wRow] = RXEQ

143.4.4.5.2 Output Process

RX_CLK[ch]

OutEQ = PARITY_PLACEHLDR
<

BEGIN
»| NEXT_COL NIT
rCal++ » NEXT_ROW |« Row =0
tCol #0 else  [TRow+r UCT | Cal =0
OUT_CLK
r v
READ_EQ IsHeader(OutEQ)

QutEQ «= RX_FIFO[rCol][rRow]
RX_FIFO[rCol][rRow] < INTER_ENV_IDLE

—»

PROCESS_HEADER

else

Linkld[rCol] <= OutEQ=48:63>
EnvLef[rCol] & OutEQ<18:39>

ol

else RxEQ<16>= =1

INSERT_PREAMBLE

4
CHECK_ENV_SIZE

A

OutEQ <= PREAMBLE _EQ

A

ucT

else

o

lE nvLefrCol] >

QUTPUT_ENV_DATA

h 4
UPDATE_ENV_SIZE

E

OutputToMAC(Linkld[rCol], OutEQ)

EnvLefi[rCol]--

ucT

ucT

er_la 0917.pdf slide 20 or similar (CHR Motion #5)

143.5 Channels with asymmetric rates

143.5.1 Mapping of 25GMIl and XGMII primitives at the OLT

143.5.2 Mapping of 25GMIl and XGMII primitives at the ONU
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Figure 143-16—MPRS Receive Process state diagram

kram-

Figure 143-17—MPRS Output Process state diagram
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143.5.3 MPRS channel operation at 10 Gb/s
143.5.3.1 Changes to Input Process
143.5.3.2 Changes to Transmit Process
143.5.3.3 Changes to Receive Process

143.5.3.4 Changes to Output Process
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