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Proposed MPI specification

* This contribution provides editorial details in support of proposed
changes to P802.3dj D2.0 MPI penalties and related specifications.
* CL 180 comments #15-20
* CL 181 comments #21-27
* CL 182 comments #28-35
* CL 183 comments #286-288

* The proposed spec changes are identical to those presented in
johnson 3dj 0l1la 2505, which had wide support in P802.3dj.
* Details on the MPI calculation methodology are in the above presentation.

* Proposed changes to MPl and DGD penalty allocation are in agreement with
those presented in ghiasi 3dj 01 2505.



https://www.ieee802.org/3/dj/public/25_05/johnson_3dj_01a_2505.pdf
https://www.ieee802.org/3/dj/public/25_05/ghiasi_3dj_01b_2505.pdf

CL 180.7.1 Transmitter optical specifications

Change the values in Table 180-7 as Table 180-7—200GBASE-DR1, 400GBASE-DR2, 800GBASE-DR4, and 1.6TBASE-DRS8

shown in red transmit characteristics
Update footnote b:
: DR2
« An average launch power of —-3.1 dBm ;Hﬂéﬁﬁ%_ﬂﬁ;
with an infinite extinction ratio. Signaling rate. each lane (range) 106.25 = 50 ppm GBd
Update Figure 180-3 to match the Modulation format PAM4 —
changes to OMAouter in Table 180-7. Lane wavelength (range) 13045 to 13175 nm
Side-mode suppression ratio (SMSR), each lane (min) 30 dB
Average launch power. each lane (max) 4 dBm
Average launch power, each lane® (min) }M{ -3.1 dBm
Outer Optical Modulation Amplitude (OMA__._). each 42 dBm
lane (max)
Outer Optical Modulation Amplitude (OMA__.). each
lane (min)
for max(TECQ, TDECQ) < 0.0 dB 4 -0.1 dBm
for 0.9 dB = max(TECQ. TDECQ) = 3.4 dB -1 —)//;— max(TECQ. TDECQ) dBm
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CL 180.7.2 Receive optical specifications

Table 180-8—200GBASE-DR1, 400GBASE-DR2, 800GBASE-DR4, and 1.6TBASE-DRS
receive characteristics

e Change the values in Table 180-8 as

S h own in red Description Value Unit
Signaling rate. each lane (range) 106.25 = 50 ppm GBd
Modulation format PAN4 —
Lane wavelengths (range) 1304 510 1317.5 nm
Damage threshold®, each lane 5 dBm
Average receive power, each lane (max) 4 dBm
Average receive power, each lane® (min) 75’{ -6.1 dBm
Recerve power (OMA ;). each lane {max) 42 dBm

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #18 5




CL 180.7.3 lllustrative link power budget

Change the values in Table 180-9 as

shown in red

Update footnote b:
This channel insertion loss may be reduced by
up to 0.5 dB depending on ...

Update footnote c:
...includes an allocation of 0.1 dB for MPI
penalty and 0.2 dB for DGD penalty. ... the
allocation for penalties should be “6.7 —
channel insertion loss™.

Update Figure 180-5 to match the
changes to TX OMAouter in Table 180-7.

S

July 28, 2025

Table 180-8—lllustrative link power budget

Parameter Value Unit
Power budget (for max TDECQ) /6'{ 6.7 dB
Operating distance 500 m
Channel insertion loss™ ® 3 dB
Maximum discrete reflectance =35 dB
Allocation for penalties® (for max TDECQ) / 3.7 dB
Additional insertion loss allowed 0 dB

* The channel insertion loss is calculated using the maximum distance specified in Table 1806 and cabled optical fiber
attenmation of 0.5 dB/km at 13045 nm plus an allocation for connection and splice loss given in 180.8 2.

® The channel insertion loss of 3 dB shown in this illustrative link power budget is valid for a maximmum MPI penalty of
0.1 dB, which depends on the number and value of discrete reflectances present in the link. This channel insertion loss
may be reduced by up to 0.4 dB depending on the discrete reflectances in the link as shown in Table 180-12.

¢ Link penalties are used for link budget calculations. They are not requirements and are not meant to be tested. In this
illusirative link power budget the value shown includes an allocation of 0.1 dB for MPI and DGD penalties. For cases
with a channel inserfion loss less than 3 dB, as shown in Table 18012, the allocation for penalties should be “6.5 —
channel insertion loss™.

IEEE P802.3dj, johnson_3dj 01 2507 D2.0 comment(s) #15, 19 6



CL 180.8.2 Optical fiber connection

* Replace the maximum channel Table 180—12—Maximum channel insertion loss
insertion loss values in Table 180-12 versus number of discrete reflectances
with the new values shown at right.
Maximum Number of discrete reflectances > —55 dB and < —45 dB
channel
insertion loss 0 1 2 3 a 5 6 7 8
(dB)
8 0 3 3 3 3 3 3 | 29 | 29 | 29
=
£81| 1 3 3 3 [ 29| 29| 29 | 29 | 28 | 28
Y in
T 2 | 29 | 29 | 29 | 28 | 28 | 28 | 27 | 27 | 27
3 Vi
g -‘g“ 3 2.8 2.8 2.7 2.7 2.7 2.6 2.6 2.6 2.6
f Eg 4 2.7 2.6 2.6 2.6 2.5 2.5 2.5 2.5 —Aa
°Q
g, 5 25 | 25 | 25 | —= | — | —= | — | — | —
£
> 6 —a —a —a —a —a —a —a —a —a

@ The indicated combination of reflectances does not provide a supported maximum channel insertion loss.

July 28, 2025 |IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #20 7



CL 181.7.1 Transmitter optical specifications

e Change the values in Table 181-5 as
shown in red
* Update footnote b:

b An average launch power of 2.1
dBm corresponds to an OMA of 0.9
dBm with an infinite extinction ratio.

e Update Figure 181-3 to match the
changes to OMAouter in Table 181-5.

/ 2.1

/ o 08

July 28, 2025 IEEE P802.3dj, johnson_3dj 01 2507 D2.0 comment(s) #22, 23



CL 181.7.2 Receive optical specifications

* Change the values in Table 181-6 as
shown in red

D2.0 comment(s) #24



CL 181.7.3 lllustrative link power budget

Change the values in Table 181-7 as
shown in red.

Update footnotes b and c following the
form of Table 180-9, with appropriate
changes shown in red.

Table 181-xx refers to the new table of
maximum channel insertion loss to be
added to CL 181.8.2.

Update Figure 181-5 to match the
changes to TX OMAouter each lane (min)

versus max(TECQ, TDECQ) in Table 181-5.

.~
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Table 181-7T—800GBASE-FR4-500 illustrative link power budgets

Parameter S00GBASE-FR4-500 Unit
Power budget (for maximum TDECQ) % 7.5 dB
Operating distance 500 m
Channel insertion loss® P 35 dB
Maxinmm discrete reﬂectance{ 3¥ dB
Allocation for peualties((%::nr maximum TDECQ) }@/ 4 dB
Additional insertion loss allowed® 0 dB

2 The channel insertion loss is calculated using the maxinmim distance specified in Table 1814 and fiber attenuation of
., 0.5 dB/km plus an allocation for connection and splice loss givenin 181.8.2.1.

® The channel insertion loss of 3.5 dB shown in this illustrative link power budget is valid for a maximum MPI
penalty of 0.4 dB, which depends on the number and value of discrete reflectances present in the link. This
channel insertion loss may be reduced by up to 0.2 dB depending on the discrete reflectances in the link as
shown in Table 181—xx.

¢ Link penalties are used for link budget calculations. They are not requirements and are not meant to be
tested. In this illustrative link power budget, the value shown includes an allocation of 0.4 dB for MPI penalty
and 0.2 dB for DGD penalty. For cases with a channel insertion loss less than 3.5 dB, as shown in Table 181—xx,
the allocation for penalties should be “7.5 —channel insertion loss”

IEEE P802.3dj, johnson_3dj 01 2507 D2.0 comment(s) #21, 25 10



CL 181.8.2 Optical fiber connection

e CL181.8.2 is to be rewritten to mirror the sub- Table 181-xx —Maximum channel insertion loss versus

clause structure and text in CL 180.8.2, with liberal number of discrete reflectances

use of editorial license.

* Table 181-10, Maximum value of each discrete P — )
. u Number of discrete reflectances > -55 dB and < —45 dB
reflectance, is to be deleted. channel
. . . insertion loss
* A new Table 181-xx of Maximum channel insertion (dB) 0 SO N S S D L A
loss is to be added with the values shown at right. 8 0 35 | 35 | 35 | 35 | 35 | 35 | 35 | 35 | 35
. . oo c
[ -
Table 181-8 in CL 181.8 is modified as shown 82| 1 | a5 [ a5 |35 | a5 | a5 | a5 |as|as|as
1 - LN
below in red. g ?I,’I 2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
(]
® T
= . . . . . . 4 4 A4
Table 181-8—0Optical channel characteristics 2 E 3 35 50 5% 55 50 50 ° > >
g - 4 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 —a
.. . R - . <
Description S00GBASE-FEA-500 Unit g /I\ 5 3.3 3.3 3.3 3.3 _a _a _a _a _a
Operating distance (max) 500 m § 6 a a a a a a a a a
3 — — — — - — — — —
Channel insertion loss™ *(max) See Table 181-xx dB
Channel insertion loss (min) 0 B 2 The indicated combination of reflectances does not provide a supported maximum channel insertion loss.

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #26 11



CL 182.7.1 Transmitter optical specifications

e Change the values in Table 182-7 as
shown in red

Note that these are the same TX specs
as CL 180 for component commonality

* Update footnote b:

An average launch power of -3.1 dBm
corresponds to an OMA of -0.1 dBm
with an infinite extinction ratio.

e Update Figure 182-3 to match the

changes to OMAouter in Table 182-7.

/ . / / -0.1

D2.0 comment(s) #29, 30



CL 182.7.2 Receive optical specifications

* Change the values in Table 182-8 as
shown in red

e Update Figure 182-4 to match the
changes to Receiver sensitivity
(OMAouter) in Table 182-8.

/ 53 4.4

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #31, 32 13



CL 182.7.3 lllustrative link power budget

Change the values in Table 182-9 as

shown in red Table 182-9—lllustrative link power budget
Update footnotes b and c following the
. . Parameter Value Unit
form of Table 180-9, with appropriate
. Power budget (for max TDEC /
changes shown in red. ger Y X7
Operating distance 2000 m
Table 182-xx refers to the new table of
] . ] Channel insertion loss® b 4 dB
maximum channel insertion loss to be
Maximum discrete reflectance -35 dB
added to CL 182.8.2. : —
. Allocation for pEﬂHlT.lE!:A (:[for max TDEC(Q) /S’ 3.7 dB
Update Figure 182-5 to match the ——
Additional insertion loss allowed 0 dB

changes to OMAouter in Tables 182-7 - — _ _ . . — .
The channel insertion loss is calculated using the maxinmum distance specified in Table 182—6 and cabled opfical fiber
and 182-8. . attenuation of 0.5 dB/km at 1304.5 nm plus an allocation for connection and splice loss given in 182.8.2.1.

® The channel insertion loss of 4 dB shown in this illustrative link power budget is valid for a maximum MPI
penalty of 0.1 dB, which depends on the number and value of discrete reflectances present in the link. This
channel insertion loss may be reduced by up to 0.5 dB depending on the discrete reflectances in the link as

/ shown in Table 182—xx.
¢ Link penalties are used for link budget calculations. They are not requirements and are not meant to be

tested. In this illustrative link power budget, the value shown includes an allocation of 0.1 dB for MPI penalty
/ and 0.2 dB for DGD penalty. For cases with a channel insertion loss less than 4 dB, as shown in Table 182—xx,
the allocation for penalties should be “7.7 — channel insertion loss”

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #28, 33 14



CL 182.8.2 Optical fiber connection

e CL182.8.2 is to be rewritten to mirror the sub- Table 182-xx —Maximum channel insertion loss versus

clause structure and text in CL 180.8.2, with liberal number of discrete reflectances
use of editorial license.

* Table 182-12, Maximum value of each discrete P T—
) aximu Number of discrete reflectances > —55 dB and < -45 dB
reflectance, is to be deleted. channel
. . . insertion loss
* A new Table 182-xx of Maximum channel insertion (dB) 0 1 2 A > 6 7 8
loss is to be added with the values shown at right. 8 0 40 | 20 | a0 | 40 | a0 | 40 | 40 | 40 | 40
. . o fe c
* Table 182-10in CL 182.8 is modified as shown Sal 1 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 39 | 39
: Y in
below in red. g 3: 2 4.0 4.0 4.0 3.9 3.9 3.9 3.9 3.9 3.9
(]
% T
Table 182-10—Optical channel characteristics § % 3 3.9 3.9 3.9 3.9 3.8 3.8 3.8 3.8 3.8
2
oo 4 3.8 3.8 3.8 3.8 3.8 3.7 3.7 3.7 3.7
400GBASE-DR2-2 o v
800GBASE-DR4-2 =
Description 200GBASE-DR1-2 1.6TBASE-DRS-2 Unit é ,I\ 5 3.7 3.7 3.7 3.7 3.7 3.6 3.6 3.6 3.6
Operating distance (max) 2000 ™ > 6 36 | 36 | 36 | 36 | 35 | 35 [ 35 | 385 | —2
Channel insertion loss™® (max) See Table 182-xx dB
Channel insertion loss (min) 0 dB @ The indicated combination of reflectances does not provide a supported maximum channel insertion loss.

July 28, 2025 IEEE P802.3dj, johnson_3dj 01 2507 D2.0 comment(s) #34, 35 15



CL 183.7.3 lllustrative link power budget

Update footnotes following the form of
Table 180-9, with appropriate changes
shown in red.

Table 183-xx and 183-yy refer to the new
tables of maximum channel insertion loss
to be added to CL 183.8.2.

If the proposed footnotes are too
lengthy, they may be shortened or
partially moved to the adjacent text of CL
183.7.3, with editorial license.

Note that per johnson 3dj 01 2505,
there are no changes to the optical
power budget for 800GBASE-FR4 or
800GBASE-LR4.

July 28, 2025

2The channel insertion loss is calculated using the maximum distance specified in Table 183-5 and fiber attenuation of
0.5 dB/km plus an allocation for connection and splice loss given in 183.8.2.

b The channel insertion loss of 4 dB shown in this illustrative link power budget is valid for a maximum MPI penalty of
0.3 dB, which depends on the number and value of discrete reflectances present in the link. This channel insertion loss
may be reduced by up to 0.5 dB depending on the discrete reflectances in the link as shown in Table 183—xx.

¢ The channel insertion loss of 6.3 dB shown in this illustrative link power budget is valid for a maximum MPI penalty of
0.4 dB, which depends on the number and value of discrete reflectances present in the link. This channel insertion loss
may be reduced by up to 0.2 dB depending on the discrete reflectances in the link as shown in Table 183—yy.

© Link penalties are used for link budget calculations. They are not requirements and are not meant to be tested.

fIn this illustrative link power budget the value shown includes an allocation of 0.3 dB for MPI penalty and 0.2 dB for
DGD penalty. For cases with a channel insertion loss less than 4 dB, as shown in Table 183—xx, the allocation for
penalties should be “7.9 — channel insertion loss”

& In this illustrative link power budget the value shown includes an allocation of 0.4 dB for MPI penalty and 0.7 dB for
DGD penalty. For cases with a channel insertion loss less than 6.3 dB, as shown in Table 183—yy, the allocation for
penalties should be “11.3 — channel insertion loss”

IEEE P802.3dj, johnson_3dj_01_ 2507 D2.0 comment(s) #288 16
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CL 183.8.2 Optical fiber connection (1)

e CL183.8.2 is to be rewritten to mirror the sub- Table 182-xx —Maximum channel insertion loss versus
clause structure and text in CL 180.8.2, with liberal number of discrete reflectances for S00GBASE-FR4

use of editorial license.
* Table 183-11, Maximum value of each discrete Maximam

reflectance, is to be deleted. channel
insertion loss

Number of discrete reflectances > —55 dB and < —45 dB

* A new Table 183-xx of Maximum channel insertion (dB) 0 1 2 3 4 5 6 7 8
loss for 800G BASE-FR4 is to be added with the g 0to3| 40 | 20 | 20 | a0 | 40 | 40 | 20 | 20 | a0
values shown at right. S

. . e 7 4 40 | 40 | 40 | 40 | 40 | 39 | 39 | 39 | 39

e Table 183-9in CL 183.8 is modified as shown =8

below in red. ‘3 ; 5 39 [ 39 | 39 | 39 | 39 | 38 | 38 | 38 | 38
g & ,
Table 183-9—0Optical channel characteristics E % 6 3.8 3-8 3.8 3.8 3.7 3.7 3.7 3.7 -
°F| 7 35 | 35 | 35 | — | — | — | — | —a | —a
Description SO00GBASE-FEA S00GBASE-LEA4 Unit B A

£

Operating distance (max) 2 10 km 2 8 —a —a —a —a —a —a —a —a —a
Channel insertion loss™ ®(max) See Table 183-xx | See Table 183-yy dB

@ The indicated combination of reflectances does not provide a supported maximum channel insertion loss.

July 28, 2025 |IEEE P802.3dj, johnson_3dj 01 2507 D2.0 comment(s) #286, 287 17



CL 183.8.2 Optical fiber connection (2)

« A new Table 183-yy of Maximum channel insertion Table 182-yy —Maximum channel insertion loss versus

loss for 800GBASE-LR4 is to be added with the number of discrete reflectances for S00GBASE-LR4
values shown at right.
Nclz);ir:l::ln Number of discrete reflectances > —-55 dB and < —45 dB
insertion loss
(dB) 0 1 2 3 4 5 6 7 8
S Oto4| 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63
g
Tl S 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63 | 63
EVI
22| 6 63 | 63 | 63 | 63 | 62 | 62 | 62 | 62 | 6.2
58
Suw| 7 62 | 62 | 61 | 62 | 61 | 61 | 61 | 61 | —a
2\
£ 8 | 61 |61 |61 | — | — | — | — | — | —
2

a

—

he indicated combination of reflectances does not provide a supported maximum channel insertion loss.

July 28, 2025 |IEEE P802.3dj, johnson_3dj_01_2507 D2.0 comment(s) #286 18



Thank You



Backup slides from
johnson 3dj 01 2505

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507
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MPI and DGD penalty budget proposal

- P802.3dj draft D1.5 Ghiasi_3dj_01_2503 This Proposal

MPI DGD MPI
Penalty | Penalty
Budget Budget

(dB) (dB) (dB)

802.3dj

Optical
PMD

c:5 ;:0 o 2.24 0.12
Fch;l-158010 057 224 o
CIE ;;33 e 23 N/A
F N I I

* Combined MPI+DGD Penalty budget.

July 28, 2025

Penalty
Budget

DGD
Penalty

(dB)

0.18

0.18

0.18

N/A

N/A

MPI DGD
Penalty Penalty
Budget Budget
(dB) (dB)
0.1 0.2
[ J
0.4 0.2
[ J
0.1 0.2
0.3 0.2 °
0.4 0.7

IEEE P802.3dj, johnson_3dj_01_2507

* The table at left shows a comparison

of existing and proposed MPI and
DGD penalty budgets.
 D1.5 doesn’t break out MPIl and DGD

penalty budgets separately except for
800G-LR4.

* MPI and DGD penalty budget proposals
made by Ali against D1.4 are shown for
reference.

The proposed MPI penalty budget
values are very close to those
proposed by Ali.

Pending new data on DGD penalty,
propose to adopt the values in
ghiasi 3dj 01 2503.

Where the proposed MPI+DGD
penalty budget is different than D1.5,
adjustments must be made to the

ower budget for max TDECQ and TX
aunch OMA specs.

21
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Additional spec adjustments
T e T w0 | awoma

Parameter (dB or dBm) P802.3dj D1.5 This Proposal P802.3dj D1.5 This Proposal P802.3dj D1.5 This Proposal

Power Budget

Power budget (for max TDECQ) 6.5 6.7 7.4 7.5 7.8 7.7
Allocation for penalties (for max TDECQ) 3.5 3.7 3.9 4 3.8 3.7
TX Characteristics

Average launch power, each lane (min) -3.3 -3.1 -2.2 -2.1 -3.3 -3.1

Outer Optical Modulation Amplitude
(OMAouter), each lane (min)

for max(TECQ, TDECQ) < X dB -0.3 -0.1 0.8 0.9 -0.3 -0.1
for X dB < max(TECQ, TDECQ) < Y dB -1.2 + TDECQ -1+ TDECQ -0.1 + TDECQ 0 + TDECQ -1.2 + TDECQ -1+ TDECQ
RX Characteristics
Average receive power, each lane (min) -6.3 -6.1 -5.7 -5.6 -7.3 -7.1
Receiver sensitivity (OMAouter), each lane (max)
for TECQ < X dB — — — = 4.7 4.4
for X dB < TECQ < SECQ -5.6 + TECQ -5.3+TECQ
Stressed receiver sensitivity (OMAouter), each — — — —

-2.2 -1.9
lane (max)

* C(Cl. 180 and Cl. 181 TX OMA are changed to match new power budgets. RX sensitivity is unchanged.

* Cl. 182 TX OMA is changed to be the same as proposed Cl. 180. Adjust RX sensitivity to match new power budget.
* No power budget changes required for Cl. 183 PMDs.

* Associated updates will be needed to some footnotes, equations and OMA vs. TDECQ figures.

July 28, 2025 IEEE P802.3dj, johnson_3dj_01_2507 22



Cl. 180 —500m DR1/2/4/8

Number of -45dB reflections
MPI Penalty (dB)

0 1 2 3 4 5 6 7 8

0 0.04 0.05 0.07 0.09 0.11 0.13 0.15 0.17 0.20
§ " 1 0.10 0.13 0.14 0.17 0.20 0.22 0.24 0.28 0.29
1’ S 2 0.20 0.22 0.25 0.27 0.29 0.32 0.35 0.39 0.40
- § 3 0.31 0.34 0.37 0.40 0.42 0.45 0.48 0.49 0.53
é % 4 0.43 0.47 0.51 0.53 0.57 0.58 0.63 0.65 0.68
3 5 0.58 0.62 0.64 0.66 0.69 0.72 0.72 0.77 0.79

6 0.73 0.75 0.78 0.84 0.86 0.85 0.90 0.89 0.98

Double-link parallel cabling - MPI penalty budget = 0.1 dB.
MPI penalty > 0.65 dB highlighted in RED.

Max Channel IL (dB) Number of -45dB reflections
0 1 2 3 4 5 6 7 8
0 3.0 3.0 3.0 3.0 3.0 3.0 2.9 2.9 2.9
?' 180%3’222'31[{ 2/6 4/ i § > 1 3.0 3.0 3.0 2.9 2.9 2.9 2.9 2.8 2.8
arget | SER = 4.56e- ? £ 2 2.9 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7
Extinction rat|0=3.5 dB o "3 3 28 28 27 2.7 o7 26 216 216 216
: . ] ) ) ) . : ) : ) )

Insertion loss = 1.5 dB at mid-span é = 4 2.7 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.4
Monte Carlo iterations = 50M, conf. level = 1e-6 = 5 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.3 2.3
6 2.4 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.1

Baseline cabling = Double-link, parallel fiber Reduce maximum channel insertion loss for MPI penalty > 0.15 dB.

MPI penalty budget = 0.1 dB

Channels in RED would be disallowed based on MPI penalty > 0.65 dB, i.e.
Max allowable MPI penalty = 0.65 dB

replaced with “—” in the table, with an explanatory footnote as in Table 140-13.
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Cl. 181 — 800GBASE-FR4-500

Number of -45dB reflections

0 1 2 3 4 5 6 7 8
0.03 0.05 0.06 0.08 0.10 0.12 0.14 0.17 0.19
0.09 0.12 0.14 0.16 0.19 0.22 0.24 0.26 0.28
0.18 0.20 0.23 0.26 0.29 0.32 0.32 0.35 0.39
0.29 0.32 0.35 0.37 0.40 0.42 0.46 0.48 0.50
0.41 0.44 0.48 0.51 0.52 0.57 0.59 0.61 0.67
0.55 0.59 0.63 0.65 0.67 0.70 0.73 0.77 0.78
0.70 0.72 0.76 0.79 0.80 0.83 0.86 0.88 0.92

Double-link duplex cabling - MPI penalty budget = 0.4 dB.
MPI penalty > 0.65 dB highlighted in RED.

Number of -45dB reflecti
Max Channel IL (dB) 0 . ) “ ) reflections

4 5 6 7 8

MPI Penalty (dB)

reflections

Number of -35dB

o Ul A W N P O

0 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
?' 181&3)2??:2'5:24'5400 s 1 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
arget | SER = 4.56e- ? g 2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Extinction ratio = 3.5 dB o B 3 3.5 3.5 3.5 3.5 3.5 3.5 3.4 3.4 3.4
ot : : : : : : : : :
Insertion loss = 1.75 dB at mid-span 8% 4 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.2
. . € =
Monte Carlo iterations = 50M, conf. level = 1e-6 = 5 3.3 3.3 3.3 3.3 3.2 3.2 3.2 3.1 3.1
6 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 3.0
Baseline cabling = Double-link, duplex fiber ) _ )
MPI penalty budget = 0.4 dB Reduce maximum channel insertion loss for MPI penalty > 0.45 dB.
Max allowable MPI penalty = 0.65 dB Channels in RED would be disallowed based on MPI penalty > 0.65 dB.
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Cl. 182 —2km DR1/2/4/8-2

Number of -45dB reflections
MPI Penalty (dB)

0 1 2 3 4 5 6 7 8

g 0 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.11
s 1 0.05 0.07 0.08 0.09 0.11 0.12 0.13 0.16 0.17
% 2 0.10 0.12 0.14 0.15 0.16 0.18 0.20 0.22 0.24
- 3 0.17 0.20 0.21 0.24 0.27 0.27 0.29 0.31 0.33
ﬁ 4 0.26 0.28 0.30 0.32 0.34 0.36 0.40 0.39 0.42
-.é 5 0.35 0.39 0.40 0.42 0.44 0.47 0.47 0.49 0.51
b 6 0.48 0.49 0.50 0.54 0.55 0.57 0.60 0.62 0.66
'E 7 0.59 0.60 0.64 0.65 0.67 0.69 0.71 0.70 0.73
2 8 0.74 0.76 0.77 0.79 0.80 0.80 0.84 0.84 0.87

Double-link parallel cabling > MPI penalty budget = 0.1 dB.
MPI penalty > 0.65 dB highlighted in RED.

Number of -45dB reflections
0 1 2 3 4 5 6 7 8

2 0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Cl. 182 — 2km DR1/2/4/8-2 = 1 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.9
Target PAMA4 SER = 9.6e-3 O e T T R N T R R R

. . . — m . . . . . . . . .

Extinction ratio = 3.5 dB , 2 4 38 3.8 38 38 38 37 37 37 37
Insertion loss = 2 dB at mid-span o 5 3.7 3.7 3.7 3.7 3.7 3.6 3.6 95 e
Monte Carlo iterations = 50M, conf. level = 1e-6 § g 36 36 36 36 35 35 35 35 3.4

£ 7 3.5 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4
Baseline cabling = Double-link, parallel fiber 2 8 3.4 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.2
MPI penalty budget = 0.1 dB Reduce maximum channel insertion loss for MPI penalty > 0.15 dB.

Max allowable MPI penalty = 0.65 dB Values in RED would be disallowed based on MPI penalty > 0.65 dB.
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Cl. 183 — 800GBASE-FR4

Number of -45dB reflections
MPI Penalty (dB)

0 1 2 3 4 5 6 7 8

g 0 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.11
s 1 0.05 0.07 0.08 0.09 0.11 0.12 0.13 0.16 0.17
% 2 0.10 0.12 0.14 0.15 0.16 0.18 0.20 0.22 0.24
- 3 0.17 0.20 0.21 0.24 0.27 0.27 0.29 0.31 0.33
E 4 0.26 0.28 0.30 0.32 0.34 0.36 0.40 0.39 0.42
-.é 5 0.35 0.39 0.40 0.42 0.44 0.47 0.47 0.49 0.51
b 6 0.48 0.49 0.50 0.54 0.55 0.57 0.60 0.62 0.66
'E 7 0.59 0.60 0.64 0.65 0.67 0.69 0.71 0.70 0.73
2 8 0.74 0.76 0.77 0.79 0.80 0.80 0.84 0.84 0.87

Double-link parallel cabling > MPI penalty budget = 0.3 dB.
MPI penalty > 0.65 dB highlighted in RED.

Number of -45dB reflections
Cl. 181 FR4-500 PMD 0 1 2 3 4 5 6 7 8
Target PAM4 SER = 9.6e-3 @ 0to3 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Extinction ratio = 3.5 dB 2 v 4 4.0 4.0 4.0 4.0 4.0 3.9 3.9 3.9 3.9
: _ . 5 2 5 3.9 3.9 3.9 3.9 3.9 3.8 3.8 3.8 3.8
Insertion loss = 2 dB at mid-span ™
Monte Carlo iterations = 50M, conf. level = 1e-6 a8 % ° 38 38 38 38 37 37 37 37 2
0 ’ : EL 7 3.5 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4
z 8 3.4 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.2
Baseline cabling = Double-link, parallel fiber ] _ )
MPI penalty budget = 0.3 dB Reduce maximum channel insertion loss for MPI penalty > 0.35 dB.
Max allowable MPI penalty = 0.65 dB Values in RED would be disallowed based on MPI penalty > 0.65 dB.
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Cl. 183 — 800GBASE-LR4

Number of -45dB reflections
MPI Penalty (dB)

0 1 2 3 4 5 6 7 8

" 0 0.01 0.02 0.03 0.04 0.04 0.05 0.06 0.07 0.08
_5 1 0.04 0.05 0.06 0.07 0.08 0.09 0.11 0.12 0.13
E 2 0.08 0.09 0.11 0.12 0.13 0.15 0.16 0.18 0.19
“0:3 3 0.14 0.15 0.17 0.19 0.22 0.22 0.24 0.25 0.27
= 4 0.21 0.22 0.25 0.26 0.28 0.30 0.33 0.33 0.35
$ 5 0.29 0.32 0.33 0.35 0.37 0.39 0.39 0.40 0.43
qé 6 0.39 0.41 0.42 0.44 0.46 0.47 0.50 0.53 0.54
2 7 0.51 0.51 0.55 0.55 0.57 0.61 0.60 0.60 0.66
§ 8 0.59 0.62 0.64 0.67 0.71 0.74 0.68 0.72 0.74

9 0.73 0.80 0.78 0.76 0.80 0.81 0.82 0.80 0.86

Triple-link duplex cabling - MPI penalty budget = 0.4 dB.
MPI penalty > 0.65 dB highlighted in RED.

Number of -45dB reflections

Cl. 183 — 800GBASE-LR4 0 il 2 3 4 5 6 7 8
Target PAM4 SER = 9.6e-3 @ 0to4 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Extinction ratio = 3.5 dB 9 2 5 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Insertion loss = 3.15 dB at mid-span :S-J g s :'2 2'2 g'i 2'2 g'i :.i :'i :'i 2’3
Monte Carlo iterations = 50M, conf. level = 1e-6 -§ ® 3 ~ ™ v 60 60 60 60 60 60

z 9 6.0 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.8
Baseline cabling = Triple-link, duplex fiber ) _ )
MPI penalty budget = 0.4 dB Reduce maximum channel insertion loss for MPI penalty > 0.45 dB.
Max allowable MPI penalty = 0.65 dB Values in RED would be disallowed based on MPI penalty > 0.65 dB.
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