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ETCC Background

. . ™)

« Methodology for extended transmitter constellation X

closure (ETCC) as a coherent transmitter quality — l Calbraes X2 | oine da

metric (TQM) has been outlined in several o s e caosaon

contributions in OIF, IEEE and ITU e :

ETCC reference receiver

* It comprises a single waveform capture from a Figure 185A-1—ETCC test setup

transmitter under test using a reference receiver - ~

. . . %a EE E% %?‘E: ETCC(BER )

* The reference receiver post-processing comprises ¥ ik ok 33

virtual noise loading, signal demodulation and Yo 3k : 3

analysis for each virtual noise level and a fitting = J

procedure from which the ETCC value is determined
Figure 185A-5— ETCC calculation flowchart

IEEE P802.3dj D1.5 — Annex 185A
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ETCC Post-Processing Draft Implementation

Skipped here, instead use the SNR loaded BER vs. SNR for Vendor D_EDFA Deskew.mat
using Matlab AWGN-function for the x-axis EEC
imi
O Leverage previous “EVM script” (latest version
-g 0if2018.391.04), more filter taps, no noise loading Sty
_g Demodulate Alternative: stream into OMA software \s\e_\&il:zf 5 |
S
— , ,
Estimate BER from EVM per polarization and I D
r then take arithmetic average for combined B v v .o st

0.055

Plot BER vs. SNR 0.0.457

0.04 -

0035

Convert to ENSR vs. NSR >

ENSR

0.03

0025 -

First guesstimate for good BER range: 1e-3 — 5e-7 — |

Perform linear fit to points
within a limited BER range

ETCC(1.25e-02)=2.11 dB
EC;, =12225dB

NSRTX =0.0089 dB
EVMMAX =7.7% rms

Evaluate ETCC So far w/o intrinsic receiver noise calibration. ol

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035
Virtual NSR using awgn(samples,SNR)
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OFC2024 Plugfest Data (400ZR+) Compared to fan _3d| 02a 2407

Demod with EVM script (0if2018.391.04),

. settings see slide 11 Available to OIF
From fan 3d] 02a 2407.pdf
! & o OFC_2024_plugfest members or
— virtual noise loading : O TxA through
: o 0 0 0 0 0o 0 of © TxB Keysight
] * TxC —
1 2 O  TxD i
T P O 1 I TS STR P, ENRRSSMP BESSEPRRIT) SRS o 10 \ C e
10_2 E T A \\ F
: — Tx : O TxG~L] '
i 6.508_ i Demod fails for
— TxC E’: 1073 \5 FEC limit 3 Tx waveforms
% e —— TxD x -
— TxE o _
—— TxF | | X G
— TxG 1074 F \ : ke & S e o
t ,I S me=o—o—TX F Font color to
1074 - ok \ \1\ ‘\0\9\9——6__9__@_9_1-)( A [ compare with
: bp \ SN - fan_3dj_02a_2407
op-— 107 ¢ S\Q\Q—Qf—@—-e—ﬁ-rx D
10_5‘- : : 'T = : - | ) 1 1 1 1
30 40 50 60 10 15 20 25 30 35 40 45
SNRyirtual noise [dB] Virtual SNR using awgn(samples,SNR)

4 Tx show similar behavior up to ~30 dB virtual SNR

AV KEYSIGHT
IEEE P802.3dj - May 2025 - ETCC Analysis on OFC Plugfest Data


https://www.ieee802.org/3/dj/public/24_07/fan_3dj_02a_2407.pdf
https://www.ieee802.org/3/dj/public/24_07/fan_3dj_02a_2407.pdf
https://www.oiforum.com/bin/c5i?mid=4&rid=5&gid=0&k1=50840

OFC2024 Plugfest Data (400ZR+) Compared to fan 3d| 02a 2407 — Continued

From fan 3dj 02a 2407.pdf

virtual noise loading

10724
] —_— TX A
— Tx B
—_— Tx C
lod
L -3 | — Tx D
@ 10 — TR E
— Tx F
— TX G
1074 4 ok
] I:\_HM
e
1075 - =
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SN Rvirtual noise [d B]

BER est.

Very similar behavior up to ~30 dB virtual SNR

AN KEYSIGHT

Demod with OMA software,

settings see slide 11

OFC_2024_plugfest
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Virtual SNR using awgn(samples,SNR)
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Preliminary OFC2024 Plugfest ETCC Results Compared to kota 3d| 02 2407

—

vendor A B __JC D E__|F G
Rx1 1.5 2.7 3.4 1.3 2.6 3.0 2.6

Marvell contribution: Rx2 1.1 2.2 3.2 0.9 2.2 2.5 2.2
0if2024.430.01 ~
RXx3 1.3 2.9 3.4 1.3 2.5 2.9 3.2
Rx4 1.1 2.4 2.9 1.0 2.1 2.6 2.7
EVM script demod 1.5 - - 1.6 - 2.4 2.6
This contribution: =
OMA SW demod 1.5 2.0 3.0 1.7 2.8 2.4 2.7

Similar trends!
Methodology seems to be useful in principle
Need consensus on detailed reference receiver post-processing
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OFC2025 Plugfest Data (400ZR)

Demod with EVM script (0if2018.391.04),

settings see slide 11

400ZR_Tx_Waveforms

BER est.
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BER est.

Demod with OMA software,

settings see slide 11

400ZR_Tx_Waveforms
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OFC2025 Plugfest Data (800ZR)

Demod with EVM script (0if2018.391.04),

settings see slide 11
800ZR_Tx_Waveforms
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Demod converges

only for one Tx
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Demod with OMA software,

settings see slide 11
800ZR_Tx_Waveforms

All data points
within BER range
that is excluded
from fitting
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Preliminary OFC2025 Plugfest ETCC Results

-E--E-----_-

EVM script demod 2.3
400ZR OMASWdemod 23 29 23 23 27 26 27 23 26 29

{ ----E-_E-_

800ZR EVM script demod -

OMA SW demod NaN 2.1 2.5 2.4 NaN NA 2.2 2.3

Legend:
- Demodulation failed

NaN Fitting procedure failed
NA  Module missed during measurement session
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Demodulator Settings

« EVM script (0if2018.391.04)  OMA software demod:

e Changes compared to OIF-400ZR-03.0 Appendix C: * Pre-processing algorithms:
* OSNR = Inf (no noise loading for EQ training) * Transmitter Phase Response Equalizer (used for 800ZR only)
* numTaps =45 * PolStokesAlign
* receiveFilter = ‘RootRaisedCosine’ * Frequency Offset Compensation

* receiveBT =0.2 e Custom IQ demodulator

e Constellation: 16QAM

« EVM script (0if2018.391.04) available to * Result Length: 1000 Svmbolsl |
OIF members or through Keysight * Measurement Filter: Root Raised Cosine

e Reference Filter: Raised Cosine

* Alpha/BT: 0.2
These settings are also described in OFC-2025- + Filter Length: 45

TQM-White-Paper-4 17.pdf available via:
https://www.oiforum.com/wp-content/uploads/OFC-
2025-TOM-White-Paper-4 17.pdf

* Convergence: 5E-07

* Frequency Estimation: Normal

AV KEYSIGHT
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Summary and Remarks

 Draft implementation of ETCC reference receiver post-processing flow with T&M toolsets
delivers qualitatively comparable results to Huawei contribution fan_3dj 02a 2407 and
Marvell contribution kota 3dj 02 2407

» Reference receiver post-processing needs to be defined with high-level of detall to ensure
consistent results across different implementations

* Need close collaboration between transceiver and test equipment vendors — suggested
main areas “for further study” see next slide
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ETCC Post-Processing Draft Implementation

BER vs. SNR for Vendor D_EDFA_Deskew.mat

FEC limit
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Virtual SNR using awgn(samples,SNR)

ENSR vs. NSR for Vendor D_E DFA_Deskew.mat

Plot BER vs. SNR

Convert to ENSR vs. NSR

Perform linear fit to points . : _ i i ETCC(1.256-02) = 2.11 dB
.y .. - EC,, = 1.2225dB
within a limited BER range 00z NSR,, = 00089 dB
# EVM, ax = 7-7 % rms

Evaluate ETCC
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Thank you
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