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Introduction

This presentation builds upon the contributions (anslow 02 0216 smf and
nicholl 01 0216 smf) and related discussions from the recent SMF ad-hoc
meetings, and proposes MPI penalty values and related changes in link
budget for the SMF PMDs

Comments addressed against 802.3bs D1.2

- Comments 133-134, 142: DR4 link budget changes with MPI penalty included
Comment 135: DR4 max. discrete reflectance

Comment 136: DR4 max. number of -45 dB reflections

Comments 137-139: FR8 and LR8 link budget changes with MPI penalties included
Comment 140: FR8 and LR8 max. number of -35 dB reflections

Comment 141: FR8 and LR8 max. discrete reflectance


http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/anslow_02_0216_smf.pdf
http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/nicholl_01_0216_smf.pdf

Key Assumptions

e Link Models (nicholl 01 0216 smfand kolesar 3bs 01 0514)
* DR4 = Double link with 4 MPOs and 3 dB link loss
* FR8 = Double link with 4 MPOs + 4 LCs and 4 dB link loss
* LR8 = Triple link with 4 MPOs + 6 LCs and 6.3 dB link loss

* Connector RL
e 26 dB for Tx and Rx MDI
35 dB for LC and 55 dB for MPO connectors for all link cases

 MPI Analysis and Criteria
* Monte Carlo simulation (king 02a 0116 smf.7z)
Simulation run for 100k rows
Baseline BER = 2E-4
Signal ER: DR4 =5 dB, FR8 =4.5dB, LR8 = 4.5 dB
Extrapolate the MPI penalty at 1E-6 cumulative error probability
Maximum link loss inserted at the end of the link for ALL cases (anslow 02 0216 smf)
7



http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/nicholl_01_0216_smf.pdf
http://www.ieee802.org/3/bs/public/14_05/kolesar_3bs_01_0514.pdf
http://www.ieee802.org/3/bs/public/adhoc/smf/16_01_07/king_02a_0116_smf.7z
http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/anslow_02_0216_smf.pdf

400GBASE-DR4 (500m)

arallel xcurjeliaY cord o array cable a(ay corg Sey catle SRy corg arallel xcu]  2XMDI (MPO)
Si lation P ters: 4x MPO
Imuiation Farameters: M/IPO} o - MDI;M

Simulation model: king 02a 0116 smf.7z

Link model: Double link (Parallel- flber) PND / PND
Runs: 100k 5 RRr:Ié'” RR2F | RRSG | RFMG | RR5H | RRBK | RR?K | RRSH | RRQG | RFHUG | RRHF\lNR"j\Qd
p Con 20 Corn COn 20 Con COn Con Con [ ly] pm
. Reflection level inputs-= -1000 55 -5 -1000 -1000 -1000 -1000 55 55 -1000
E:R.Szdep;Zl IL dB ’ |F| o | o | o | o 0 o | o 3 |-
Confidence: 1le-6 1E+00
Tx/Rx MDI: 26 dB cumulative
Angle polished MPO RL: 55 dB probability
Loss: 3 dB at end of link 1.E-02
1.E-03
1.E-04
1.E-05 g
Round up MPI penalty from ‘
0.03dB to 0.1dB to include in the LE-06 +—
. 0.00 0.10 0.20 0.30 0.40 0.50
link budget. \ MPI penalty B

0.03dB


http://www.ieee802.org/3/bs/public/adhoc/smf/16_01_07/king_02a_0116_smf.7z

400GBASE-DR4: MPI Penalty with 45 dB MPO RL

Simulation Parameters:

Simulation model: king 02a 0116 smf.7z

Link model: Double link (Parallel-fiber)
Runs: 100k

BER: 2e-4

ER: 5dB

Confidence: 1le-6

Tx/Rx MDI: 26 dB

Angle polished MPO RL: 45 dB
Loss: 3 dB at end of link

< 0.1 dB MPI penalty is still ensured even when
the MPO RL is 45 dB.

Therefore, plan to use -45dB for the maximum

discrete reflectance in the DR4 link budget
table.

Random phase between reflectors, random selection of modulation levels

Polarization assumed aligned

Baseline BER

24E-04

Reflection level inputs->

WIC phases row.

average phage=
31478
FWD

PAM-N
N=
4

ER d4ER
5 0316

PMD

Ri [ R2 ] RS{'\IRJIRSI RE | R7 | R2 | RS [RIO[T R [R12

Rpmd FeonF RconG RconG FeonH  Roonk
A0 45

-45 1000 -1000

Feonk.  FcorH  FconGG FconG FconF Rpmd

4000 000 -5 -45 -1000 [

phage bephase phase be phage be phase bephase betwe phase bebaphase beb phase bebween
-2 int2-ink3 ind3-inkd inkd-n$ inBenks niG-inl? inf-nd? RS-l intS-inb 0int10-ind ink 4-int12
0 0 i} i} 0 1] 1 i n 1] 1]

IL di

o__ 9

. . 3 l] L

o] oo o 3 |

1.E+00

cumulative \

probability \
1.E-02

1.E-03

1.E-04

1.E-05

1.E-06

0.25

0.20 0.30
MPI penalty dB

0.40 0.50
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Reflection budget straw man 400GBASE-DR4

*anslow 02 0216 smf.pdf

Parameter D1.2 | Pete’s Strawman* | This Proposal | Unit Note

Table 122-6
Average launch power, each lane (min) -1.9 -2.2 -2.4 dBm |Max 10 dB ER
Outer Optical Modulation Amplitude (OMAouter), each lane (min) 0.2 -0.1 -0.3 dBm |reduced by 0.2 dB
Launch power in OMAouter minus TDP, each lane (min) -0.8 -1.1 -1.3 dBm |reduced by 0.2 dB
Optical return loss tolerance (max) TBD 17.8 TBD dB | Tx compliance (22.8 dB)
Transmitter reflectance (max) -20 -26 -26 dB |same

Table 122-7
Average receive power, each lane (min) -4.9 -5.2 -5.4 dBm |0.2 dB lower
Receiver reflectance (max) -26 -26 -26 dB |same
Receiver sensitivity (OMAinner), each lane (max) -9.1 -9.2 -9.2 dBm |same

Table 122-8
Power budget (for max TDP) 6 5.8 5.6 dB |reduced by 0.2 dB
Maximum discrete reflectance -35 -35 -45 dB |change to -45dB
Allocation for penalties (for maximum TDP) 3 2.8 2.6 dB | reduced 0.2dB (MPI=0.1dB)

Table 122-11

Channel spec for TDP

Optical return loss TBD 17.8 TBD dB |measurement

Table 122-12
[Channel] Optical return loss (min) TBD 29 TBD dB | Channel characteristics

122.11.2.2

maximum discrete reflectance -35 -35 -45 dB |changeto-45dB 7
Max number of -45 dB reflections 4 4 same
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Reflection budget straw man 400GBASE-FR8

*anslow 02 0216 smf.pdf

Parameter D1.2 Pete’s Strawman * | This Proposal Unit Comment

Table 123-7
Average launch power, each lane (min) -3 -2.9 dBm |assume infinite ER
Outer Optical Modulation Amplitude (OMAouter), each lane (min) 0 0.1 dBm |0.1dBto Tx
Launch power in OMAouter minus TDP, each lane (min) -1 -0.9 dBm
Optical return loss tolerance (max) TBD 15.5 TBD dB Tx compliance (17.8 dB)
Transmitter reflectance (max) TBD -26 -26 dB same

Table 123-8
Average receive power, each lane (min) -7 -6.9 dBm
Receiver reflectance (max) TBD -26 -26 dB same
Receiver sensitivity (OMAinner), each lane (max) -9.8 -10 dBm |0.2 dBto Rx

Table 123-9
Power budget (for max TDP) 6.2 6.8 6.5 dB 0.3 dB lower
Maximum discrete reflectance TBD -35 -35 dB same
Allocation for penalties (for maximum TDP) 2.2 2.8 2.5 dB reduced 0.3dB (MPI=0.3dB)

Table 123-12

Channel spec for TDP

400GBASE-FR8 Optical return loss 20 15.5 TBD dB  |measurement

Table 123-13
[Channel] Optical return loss (min) 21 27 TBD dB channel characteristics

123.11.2.2

maximum discrete reflectance -26 -35 -35 dB same 9
Max number of -35 dB reflections 6 4 changed to 4
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Reflection budget straw man 400GBASE-LR8

*anslow 02 0216 smf.pdf

Parameter D1.2 Pete’s Strawman * | This Proposal Unit Comment
Table 123-7
Average launch power, each lane (min) -2.5 -2.2 dBm |infinite ER assumed
Outer Optical Modulation Amplitude (OMAouter), each lane (min) 0.5 0.8 dBm |0.3dB to Tx
Launch power in OMAouter minus TDP, each lane (min) -0.5 -0.2 dBm
Optical return loss tolerance (max) TBD 15.5 TBD dB Tx compliance (15.7 dB)
Transmitter reflectance (max) TBD -26 -26 dB same
Table 123-8
Average receive power, each lane (min) -8.8 -8.5 dBm |same
Receiver reflectance (max) TBD -26 -26 dB
Receiver sensitivity (OMAinner), each lane (max) -11.6 -11.8 dBm | 0.2dB to Rx
Table 123-9
Power budget (for max TDP) 8.7 9.2 9.2 dB same
Maximum discrete reflectance TBD -35 -35 dB same
Allocation for penalties (for maximum TDP) 2.4 2.9 2.9 dB same (MPI=0.5dB)
Table 123-12
Channel specs for TDP
400GBASE-FR8 Optical return loss 20 15.5 TBD dB measurement
Table 123-13
[Channel] Optical return loss (min) 21 27 TBD dB channel characteristics
123.11.2.2
maximum discrete reflectance -26 -35 -35 dB same 11
Max number of -35 dB reflections 6 6 same



http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/anslow_02_0216_smf.pdf

summary

* Proposed MPI penalties for each PMD
DR4:0.1 dB
FR8:0.3 dB
LR8: 0.5 dB

* Proposed changes in link budget to account for the MPI Penalties

* Next steps
» Agree on the optical return loss values for each PMD



Backup



Reference link models for MPI calculation

Proposed reference models for 802.3bs
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400GBASE-LR8 (10km):

Triple-link (2-fiber)

Reference: nicholl 01 0216 smf and kolesar 3bs 01 0514
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