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TDECQ changes



Table 138-8
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Transmitter and dispersion eye closure for PAM4 (TDECQ), each 4.5% dB§
lane (max)§

| TDECQ — 10log;(C,)°. each lane (max)§ 4.5§ dB§
Average launch power of OFF transmitter, each lane (max)§ —308§ dBm§
Extinction ratio, each lane (min)§ 3§ dB§
Transmitter transition time, each lane (max)§ 348 psé
RIN{,OMA (max)§ —128§ dB/Hz§
Optical return loss tolerance (max)§ 12§ dB§
Encircled fluxd§ > 86% at 19 um" §

<30% at 4.5 um§

;aR:'v'[S spectral width is the standard deviation of the spectrum §
E%ven if the TDECQ < 1.4 dB, the OMA (min) must exceed this value §

| °C. _is a coefficient defined in 121.8.5 8. which accounts for the reference equalizer noise enhancement. §

;dIfmeasured intotype Ala2 ortype Ala3 orAla4d 50 um fiber in accordance with IEC 61280-1-4.§




138.8.5

é138.ﬁ.5‘|Tran5mitter and dispersion eye closure for PAM4 (TDECQ)Y

TDECQ is a measure of each optical transmitter’s vertical eye closure as measured through an optical to:
electrical converter (O/E) with a bandwidth equivalent to a combined reference receiver and worst case opti-:
cal channel, and equalized with the reference equalizer specified in 138.8.5.1. Table_138-9 specifies the test:
pattern to be used for measurement of TDECQ.Y :

?The TDECQ and TDECQ — 10log)(Cqsy) of each lane shall be within the limits given in Table 138-8 1f
measured using the methods specified in 121 8.5, with the following exceptions: :

—) The polarization rotator and test fiber shown in Figure _121—4 are not usedf
—) The optical channel requirements in 121.8.5.2 do not applyf

—) The combination of the O/E and the oscilloscope used to measure the optical waveform has a fourth-é
order Bessel-Thomson filter response with a bandwidth of 11.2 GHz . :

—) The reference equalizer to be used for TDECQ for 50GBASE-SR, 100GBASE-SR2, andé
200GBA SE-SR4 1s specified in 138.8.5.1.9 :

—) Py 1, Py, and Py 3 are varied from their nominal values by up to =1% of OMA ., in order to opt‘i-é
mize TDECQ. The same three thresholds are used for both the left and the right histogram :



Table 139-6

Lo UTILCTL THPWST 111 W AIVEA IINIILES LLJCA AL | TINTL )Y —3.¥q —L.¥9 %‘Q
Transmitter and dispersion eve closure for PAM4 3§ 32§ dB §
(TDECQ) (max)§
TDECQ — 10log;o(C, )" (max)§ 3§ 323 dB §
Average launch power of OFF transmitter (max)§ —I 6§ dBm$
Extinction ratio (min)§ 3;5{3 dB §
Transmitier tanation ime (max)§ 3;4@“ P34
RIN;7,0MA (max)§ -132§ —§ dB/Hz§
IN15 fOMA (max)§ —§ ~132§ dB/Hz§
Ovptical retum loss tolerance (max)§ 17.1§ 15.6§ dB §
Transmitter reflectance® (max)§ —:—i!ﬁ§ dB §

ai'n erage launch power (min) isinformative and not the principal indicator of signal strength A transmitter with launch

pmver below this value cannot be compliant; however, a value above this does not ensure compliance. §
*Even if the TDECQ =14 dB, the OMA

'“C

outer

(min) must exceed this value §

'“Transtmtter reflectance 1s defined looking into the transmitter §

iz a coefficient defined 1n 121 8.5 8 which accounts for the reference equalizer noise enhancement. §




139.7.5

139.7.5TTransmitter and dispersion eye closure for PAM4 (TDECQ)YT

;The TDECQ and TDECQ — lﬂluﬂmf_ﬁiqlihall be within the limits given in Table 1396 for EDGBASE-FRE
and S0GBASE-LR if measured using the methods specified in 139.7.5.1, 139.7.5.2, and 139.7.53 9 :

TDE CQ is a measure of each optical transmitter's vertical eve closure when transmitted through a worst case:
optical channel (specifiedin 139.7.5.2). as measured through an optical to electrical converter (O/E) with &
bandwidth equivalent to a reference receiver, and equalized with the reference equalizer (as described in:
:139.7.5.4). The reference receiver and equalizer may be implemented in software or may be part of the:
oscilloscope | :

éTabl e 139-10 specifies the test patterns to be used for measurement of TDECQ.Y



Table 140-6

Transmutter and dispersion eve closure for PAM4 (TDECQ) (max)§ 34§ dB §

| TDECQ — 10log;(C.;)° (max)§ 343 dB§
Average launch power of OFF transmitter (max) § -15§ dBms
Extinction ratio (min)§ 358§ dB §
Transmitter transition time (max)§ 17§ psd
RIN 5 sOMA (max)§ -136§ dB/Hz§
Optical return loss tolerance (max)§ 155§ dB §
Transmitter reflectance® (max)§ -26§ dB §

2Average launch power (min) is informative and not the principal indicator of signal strength. A transmitter with
: launch power below this value cannot be compliant; however, a value above this does not ensure compliance §
‘bEven if the TDECQ < 1.4 dB for an extinctionratio of 2 5dB or TDECQ < 1.1 dB for an extinction ratio of <3 dB,
: the OMA .., (min) must exceed this value.§

| E‘fgiiﬁ a coefficient definedin 121 8.5 8. which accounts for the reference equalizer noise enhancement.§
:®Transmitter reflectance is defined looking into the transmitter_§




140.7.5

| éThe TDECQ and TDECQ — IUngm[Qqu_shall be within the limits given in Table 140-6 if measured usingé
the methods specified in 121.8.5.1, 121.8.5.2, and 121.8.5.3 using a reference equalizer as described in:
140.7.5.1, with the following exceptions:¥| :

—)

The optical return loss of the transmitter compliance channel is 15.5 dB .|

The signaling rate of the test pattermn generator is as given in Table_140—6 and uses a test pattern spec-é
ified for TDECQ in Table 140-10. :

There are no interfering optical lanes and therefore the delay requirement of at least 31 Ul betweené
test pattern on one lane and any other lane, as specified in 121.8.5.1, is redundant.”| :

The combination of the O/E converter and the oscilloscope has a fourth-order Bessel-Thomson ﬂlteré
response with a bandwidth of approximately 26.5625 GHz."| :

The normalized noise power density spectrum, N(f) in Equation (121-9), is equivalent to white noiseé
filtered by a fourth-order Bessel-Thom son response filter with a bandwidth of 26.5625 GHz."

Py1. Py, and Py 5 are varied from their nominal values by up to £1% of OMA_ .., in order to Dp’[i-é
mize TDECQ. The same three thresholds are used for both the left and the right histogram. | :



SRS changes



Table 138-9

Stressed receiver sensitivity (OMA ..}, each lane® (max)§ 34§ dBm §

Receiver sensitivity (OMA_ ..). each laned (max)§ Equation (138-1)§ dBm §

" . v e
Conditions of stressed receiver sensitivity test:™ §

Stressed eve closure for PAM4 (SECQ), lane under test$ 4.5% dB#§

A — og imax ) lane under test 4.3 ab
_ SECQ — 10log;p(C, )" (max) | der test§ 4.5 dB§
. OMA . of each aggressor lane®§ 3§ dBm §

‘aThe receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having this
. average power level on one lane. The receiver does not have to operate correctly at this input power. §
-"Average receive power, each lane (min) is informative and not the principal indicator of signal strength. A received :
. power below this value cannot be compliant; however, a value above this does not ensure compliance_§
‘“Measured with conformance test signal at TP3 (see 138.8.10) for the BER specifiedin 138.1.1.§
EdRece:iver sensitivity is informative andis defined for a transmitter with a value of SECQ up to 4. 5dB §
*These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.§

| ;fﬁm is a coefficient definedin 121 8 5 § which accounts for the reference equalizer noise enhancement §

-£0nly applies to 100GBASE-SR2 and 200GBASE-SR4 §
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138.8.10

;'138.8. 10Btressed receiver sensitivity

éSh‘&ssed receiver sensitivity shall be within the limits given in Table _138-9 if measured using the methodol-é
ogy defined in 121.8.9.1 and 121.8.9.3, with the conformance test signal at TP3 as described in 121.8.9.2;

Wlth the following exceptions:

—) The SECQ of the stressed receiver conformance test signal is measured according to 138.8.5, except
that the combination of the O/E and the oscilloscope has a bandwidth of approximately:
13.28125 GHz and a fourth-order Bessel-Thomson filter response. This filter response should be:
followed to at least 0.9x 26.5625GHz and at frequencies between 0.9 x26.5625 GHz and
1.5 % 26.5625 GHz the response should not exceed the Bessel-Thomson response. The optical split-:
ter and variable reflector shown in Figure 1214 are not used, and the transition time is no greater
than the value specified in Table 138-8.9 :

—) With the Gaussian noise generator on and the sinusoidal jitter and sinusoidal interferer turned off, the:
RIN,OMA of the SRS test source should be no greater than the RIN;OMA (max) specified for the:
transmit characteristics in Table 138-8.9 :

—) The test patterns used for stressed receiver sensitivity are specified in Table 138—12.9

—) The signaling rate, asd—the required stressed eye closure (SECQ), and the maximum SECQ —

10log;((C.,) of the stressed receiver conformance test signal is as specified in Table 138-9.9

—) The restriction that at least half of the dB value of the SECQ is due to the frequency response of thf:é
combination of the low-pass filter and the E/O converter in 121.8.9.1 and 121.8.9.2 does not apply.¥:

—) The applied sinusoidal jitter is specified in 138.8.10.1.9

—) For 100GBASE-SR2 and 200GBASE-SR4, the OMA .., of the aggressor lanes is specified 111

Table 138-9 1
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Table 139-7

Receiver reflectance (max)§ —2 6§ dB §
Feceiver sensitivity (OMA ,...)° (max)§ Equation(139-13§ | Equation (139-23§ | dBms$
Stressed receiver sensifivity (C}I'-.aLi'LmE.r:l‘"l (max)§ —3.5§ —6.8§ dBms

Conditions of stressed receiver sensitivity test:®§

: Stressed eve closure for PAM4 (SECQS 3§ 3.2% dB§
| SECQ = 10log, (C, ) (max)§ 3§ 3.2§ dB §

:*The receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having this
. average power level § :
§b.i'n'f:-raga receive power (min)is informative and not the principal indicator of signal strength. A received power below
. this value cannot be compliant; however, a value above this does not ensure compliance. § ;
*Receiver sensifivity (OMA ,..,) (max) is informative and is defined for a transmitter with a value of SECQ up to
: 2.8 dB for 50GBASE-FR and 3 dB for S0GBASE-LR.§ :
®Measured with conformance test signal at TP3 (see 139.7.10) for the BER specified in 139.1.1.§

-*These test conditions are for measuring stressed receiver sensitivity. They are not charactenistics of the receiver.§

| 'Copisa coefficient defined in 121.8.5 8. which accounts for the reference equalizer noise enhancement.§




139.7.10.1

é139.?.1ﬂ.1‘|8tressed receiver conformance test block diagram¥

‘A block diagram for the receiver conformance test is shown in Figure 139-7. The patterns used for the:
received conformance signal are specified in Table_139-10. The optical test signal is conditioned (stressed):
using the stressed receiver methodology defined in 139.7.10.2 and has sinusoidal jitter applied as specified:
in 121.8.9 4. A suitable test set is needed to characterize the signal used to test the receiver. Stressedreceiver:
5|:anc+rman|:e test signal verification is described in 139.7.10.39 :

Thelmﬂ. -pass filter is usedto create ISL. %e—ea&rbmﬁm&%w&ﬁ&te&a&d—&w%@wn—eﬁe&h&ﬂd

:auiei additi crnal eve closure, but in conjunction with the finite edge rates, also causes some jitter ¥

;Thf—: sinuscidally jiftered clock represents other forms of jitter and also verifies that the receiver under test
can track lowfrequency jitter. The sinusoidal amplitude interferer may be set at any frequency between:
:100 MHz and 2 GHz. although care should be taken to avoid harmonic relationships between the sinusoidal:
interferer, the sinusoidal jitter, the signaling rate, and the pattern repetiion rate. The Gaussian noise:
‘generator, the amplitude of the sinusoidal interferer. and the low-pass filter are adjusted so that the SECQ:

specified in Table 139-7 is met, according to the methods specified in 139.7.10.2

E}_'Dr improved visibility for calibration, all elements in the signal path (cables, DC blocks, E/O I:Dm-'erteri
etc.) should have wide and smooth frequency response. and linear phase response. throughout the spectrum:

‘of interest. Baseline wander and overshoot and undershoot should be negligiblel{

The sinusoidal amplitude 1ntm‘ferer§
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139.7.10.2

1 39.7.10.2T5tressed receiver conformance test signal characteristics and calibration

;The stressed receiver conformance test signal characteristics and calibration methods are as described iné

1121.8.9 2 with the following exceptions:T

—)

The SECQ of the stressed receiver conformance test signal is measured according to 139.7.5, except:
that the test fiber is not used. The transition time of the stressed receiver conformance test signal is:
no greater than the value specified in Table 139—6. The filter response of the combination of the O/E:
and the oscilloscope used for the SECQ measurement should be a fourth-order Bessel-Thomson fil -
ter response with a bandwidth of approximately 13.28125 GHz to at least 0.9 x 26 5625 GHz and at
frequencies between 0.9 x 26.5625 GHz and 1.5 x 26.5625 GHz the response should not exceed the:

Bessel -Thomson response ¥

With the Gaussian noise generator on and the sinusoidal jitter and sinusoidal interferer turned off, theg
RIN;; OMA and RIN;;s0OMA of the SRS test source for S0GBASE-FR and 50GBASE-LR.

respectively, should be no greater than the values specified in Table 13969

An example stressed receiver conformance test setup is shown in Figure 139-7; however. alternative:

test setups that generate equivalent stress conditions may be used. ¥

The signaling rate of the test pattern generator and the extinction ratio of the E/O converter are as:

given in Table 1396 for S0GBASE-FR and S0GBASE-LEY

The required values of the “Stressed receiver sensitivity (OMA ;.,) (max)”. and-"Stressed eve l:lo—g
sure for PAM4 (SECQ)"_and "SECQ -10log;((C; ) (max)” are as given in Table 139-7 for:

S0GBASE-FR and 5S0GBASE-LE.Y

The restriction that at least half of the dB value of the SECQ i1s due to the frequency response uftheé

combination of the low-pass filter and the E/O converter does not applv.¥
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Table 140-7

Receiver sensitivity (OMA ) (max) § Equation (140-1)§ dBms$

Stressed receiver sensifivity (OMA MHJ“' (max)§ —2.3§ dBm3
Conditions of stressed receiver sensitivity test:*§ . .

Stressed eve closure for PAM4 (SECQ)S 34§ dB §

I SECQ — 10log;,(C, ) (max)§ 34§ dB §

;a'['he receiver shall be able to tolerate, without damage, continuous exposure fo an optical input signal having this
5 average power level. The receiver does not have to operate correctly at this input power.§

Ay erage receive power (min) isinformative and not the principal indicator of signal strength. A received power below
 this value cannot be compliant; however, a value above this does not ensure compliance §

“Receiver sensitivity (OMA _,,..) (max) isinformative and is defined for a transmitter with a value of SECQup to 3 dB .§
“Measured with conformance test stgnal at TP3 (see 140.7.10) for the BER specifiedin 140.1.1.§

*These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.§

| fgﬂis a coefficent defined in 121 8.5 8. which accounts for the reference equalizer noise enhancement §
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140.7.10

1‘1_.“ ?10‘|stressedremihersensitivﬁw ...................................................................................................

ESU’ESSEd receiver sensitivity shall be within the limits given in Table 140-7 if measured using the mf—:ﬂmdé
defined in 121 8.9 with the following exceptions:¥ :

—

The SECQ of the stressed receiver conformance test signal is measured according to 140.7.5. except:
that the test fiber is not used. The transition time of the stressed receiver conformance test signal is
no greater than the value specified in Table 140—6. The filter response of the combination of the O/E:
and the oscilloscope used for the SECQ measurement should be a fourth-order Bessel-Thomson fil -
ter response with a bandwidth of approximately 26 5625 GHz to at least 0.9x 53 125 GHz and at:
frequencies between 0.9 x 53.125.GHz and 1.5.x_53.125.GHz the response should not exceed the:
Bessel -Thomson response :

With the Gaussian noise generator on and the sinusoidal jitter and sinusoidal interferer turned off, theé
RIN;; sOMA of the SRS test source should be no greater than the value specified in Table 14067 :

The signaling rate of the test pattern generator and the extinction ratio of the E/O converter are ;35
given in Table 140—6 using test patterns specified in Table 140-109
The required values of the “Stressed receiver sensitivity (OMA ;.,) (max)”. and-"Stressed eye clo-
sure for PAM4 (SECQ)" _and "SECQ —_101 ngiﬁﬂt (max)” are as given in Table 14079
The restriction that at least half of the dB value of the SECQ) is due to the frequency response of the?
combination of the low-pass filter and the E/O converterin 121 891 and 121.8.9.2 does not at:rt:rlv.r;
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Thanks!
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