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Round OMA or AOP Specs to Closest 0. 1dB—

» AOP (Average optical power) and OMA are normally measurable parameters
which are critical for PMD (or MDI) compliance points (requiring interoperable with
multi-vendors).

» AOP is the fundamental measure normally in dBm, std power meters (e.g. from
Agilent, ILX etc) typically has accuracy of 0.1dB (with decent ones at 0.05dB).

» Numerical calculation with precision to two decimal digits doesnot help measure practical parameters with
meters in single decimal precision, (otherwise sound laughable)

» For PMD (or MDI) compliance points, unreasonable precision doesnot help interoperability.

» OMA (=P1-P0) is optical power difference measured for nominal “1” and “0” levels
of the optical signal using waveform averaging or histogram means based on
square wave pattern. OMA eliminates the ER impact.

» The precision to measure OMA seldom better than 0.1dB.

» To define OMA with two decimal digital precision makes no sense.
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Round OMA or AOP Specs to Nearest 0.1dB

» There exist too many such examples like 10GbE, SFP+, even 40G/100G etc.
» Following is for 10GbE LR (e.g. Table 52-12 for TX, Table 52-13 for RX)

Table 52-13—10GBASE-L receive characteristics

Description 1B ASE-L Linit
Signaling speed (nominal )
1MGBASE-LR 103125 GBd
1GBASE-LW GO95328
Signaling speed variation from nomi nal (max) + 100 P
Center wavelength (range) 1260 to 1355 nm
Averape receive power™ (max) 035 dBm

Average receive pnwerr’ (min} dBm
Receiver sensitivity (max) in OMAS II}J:}S mW (dBm)

Receiver Reflectance (max) =12 dB
Stressed receiver sensitivity (max) in OpAdL-e t}.l:]"ﬁ mW (dBm)
Vertical eve closure penalt :.-r (min) 22 dB
Stressed eve jitter® (min) 03 UT pk-pk
Receive electrical 3 dB upper cutof frequency (max) 123 GHz

*The receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having a power
level equal to the Average Receive Power (max) plus at least | dB.

PAverape receive power (min) is informative and not the principal indicstor of signal strength. A received power below
this value cannot be compliant: however, & value above this does nol ensure compliance.

“Recei ver sensitivity is informative.

dheasured with conformance test signal at TP3 (see 52.9.9.2) for BER = 10012

“The stressed sensitivity values in the table are for system level BER measurements which include the effects of CDR
circuits. It is recommended that at least 0.4 dB additional margin be allocated if component level measurements are
made without the effect of CDE circuits.

fyertical eve closure penalty is a test condition for measuring stressed receiver sensitivity. It is not a required character-
istic of the receiver.

EStressed eve jitler is a test condition for measuring stressed receiver sensitivity. It is not a required characteristic of the
receiver.
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AOP and OMA Spec'd Critical Compliance points ——————

» In DS, TP2 and TP3 are critical compliance points for optical modules;
while TP6 and TP7 for US.

» Typical the definition of AOP and OMA numbers should base on distribution of measured values
from multi-vendors. (Too risky if all the numbers are based on calculation).

TP =3 T
|"»."|D| (—K MDD
i\ I |
| TF1 ,l TE8 | | ST 4

©= W’ D £l|e¥ PMA
- N cable
| / ML) P $

Y

oLT 0 |
» il
" Optical |[*
PMA | o | pmD & (O | o . SwF e |
- F"atu:h SMFE splitter |go cable R -
core cable LOD) F—| oup 42| PMA
Signal_Detect | | +
| |
l : T¥_Enable
I I |
! u QLT >
» . PRA
| SMF 7 © PMD #n |o
| cable | +
| Signal_Detect
2
| SMF  Unterminated
I

l Fiber optic cabling
| ————— and passive optical spliter ——————~

(Channel)

— P

I
I
I
cable split |
I
I
I
|

T~ System bulkheads —

Figure 75—-3—10GBASE-PR and 10/1GBASE-PRX block diagram
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Comment#2869: Table 75-5
» TX specs in Table 75-5 for 10G DS at TP2

Table 75-5—PR and PRX type OLT PMD transmit characteristics

10GBASE-PR-DI,
10GBASE-PR-D3,

10GBASE-PR-D2

and dispersion penalty

Description 10/1GBASE-PRX-D1 and Unit
and 10W1GBASE-PRX-D2
10/1GBASE-PRX-D3

Signaling speed (Tange) 10.3125 = 100 ppm 10.3125 £ 100 ppm GBd
Wavelength (range) 1574 to 1580 1574 to 1580 nm
S1de MMode Suppression Ratio (mim)® 30 30 dB
Average lainch power (max) 5 9 dBm
Average launch power (min)® 120 SARQ0 dBm
Average lamch power of OFF transmitter (max) -394 -39 ; — dBm
Extinction ratio (zmin) 6/ 6/ dB
BIN;-OMA (max) -1/% - y_‘ ] dB/Hz
Launch OMA (min)® 391D 46) C691DL91) dBm (mW)
Tr“:ms:gitte.-{ eye mask dﬂ;:finitian {0.25,040,045,025, | {0.25, 040, 045,025, o
{X1,X2,35. Y1, Y2, Y3} 0.28, 0.40} 028, 0.40}
Optical retum loss tolerance (max) 15 15 dB
Transnutter reflectance (max) —10 -10 dB
Transmitter and dispersion penalty {max) 1.5 15 dB
Decision timing offset for ransmitter +0.05 0,05 Ul

*Transmitter is a single longitudina] mode device. Chirp is allowed such that the total optical path penalty does not ex-

cead that found in Table 75B-2.

"\ finimum average launch power and minimwm launch OMA are valid for ER =9 dB (zee Figure 754 for details)
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Comment#2870: Table 75-6

» RX specs in Table 75-6 for 10G US at TP7

Table 75-6—FPR type OLT PMD receive characteristics

Sigmaling speed (range) ][:-.3'._{3;: 100 ]I}.Sl_{n!:;: 100 m.;‘.}“i: 100 —
Wavalengrh (range) 1260 to 1280 1260 to 1280 1260 to 1280 1m
Bit arror ratio (max)* [ {1 ah n ({1 aY A 1 P
AvaTage receive power (may) -1 :‘ . 5 :‘ e 5 :‘ & i
Diamage firashold (max)® o / =/ 5/ 48m
Beeceiver sensitvity () —zﬂ/ -z _*)a/ iBm
Beceiver sensitivity OMA (max) Cuudm (@D G | dBm W)
Signal desact threshold (mim) —45 —45 —45 i8m
Boeceiver raflectance (mmax) =12 =12 =12 dB
Smessed receive sensiovity (max)® =Il —25 15 dBm
Smessed receive senstiivity OXLA (max) o20.22 50 —24 23P1. T —24 T3 ).TH dBm (u"}
Vertical eye—closurs penalny? 2N Ago N dB
Tccetves seting (T80)° 2000 N N 15
Stressed ey jiter 03 W | 03\ 03 UT pk to pk
Ji.1l:er-:ug|:rar _:-.EEl‘.'_'.'IED:].' fior 4 i& 4 -2 .2 4 -2 .2 Mz

2 smasoidal jiteer — —
é&ﬂﬁiﬁmééiiﬁﬂm {0.05. 0.15) {0.05. 0.15) {0.05. 0.15) u

“The BER of 10712 iz achieved by the wilization of FEC as dascribed in 76.3.

*Diirect III“ﬂ.T—IIII_ cum:unnmu} result in damage of the receiver.

“The sressed receiver sensitivity is mandatory.

i etical eye closure penalty and the jirter specificartions are test condifinns for measuring sirassed receiver sensitiviy.
TI‘_E‘. are niot required characteristics of the receiver.
"Theceiver_senling TEPresents an uppar hound. Optics with better performance may beused in compliant mmplementaiions,
since fhe OLT motifies the ONUs of its requirentents in terms of the Tieeiver senling 12 via the *1'1'['1 TIME pa-

rameter (522 71.3.3.2)
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Comment#2870:; Table 75-7
RX specs in Table 75-7 for 10/1G US at TP7

4

Table 75-T—PRX type OLT PMD receive characteristics

10/1GBASE

L/ 1GBASE

L/ 1GBASE

receiver conformance test {in, max)

Description _PRX-DI | -PRX-D | -PRX-D3 Uit

Signaling speed (racze) 125+ 100 B4
ppm

Wavelengrth (range) - - 12460 to 1360 om
Bit mror ratio (max) E E 1o
Average recsive power (max) = = —U.BST_ dBm
Damage farashold (max) § § 500 / iZm
Fesceiver sensitvity (max) f f —2977{5 dBm
Feceiver sensitivity OMA (max) = < 220.00) 26) 4 wiiBp (1)
Sigmal detact fhreshold (min) o S 45 AT hn
Rieceiver reflectamce (max) _E_ _E_ -2 / dB
Siressed receive sensitVIfY (max) i—';. % —-18.346" dBm
Stressed receive sensitvify OMLA (max) % E @.?4} dBm {uW}
Vartical eye—closure penaly® i E 14 dB
Toecsiver senting (XY E E 400 ns
Seressad eye jitter r: ; 0.8 T pk to pk
pehereos s . B i
Sipnzoidal jriter bmits for sressed {0.05. 0.15) uI

“The siressed TeCeiver sensifvify i3 mandatory.

¥artical eye closure penalty and the jitter specifications ar= fest conditions for measuring stressed recaiver sen-
stitvity. They are ot required chamacteristics of the receiver.

“Tiaseiver senlisg TEPIESENLS A0 upper bound Orptics with betier perfonmance may be used in compliant imple-
mentafions, since the QLT notifies the ONUs of its requirements in terms of the Ty semng Hme via the
SYNCTIME parameter (se2 77.3.3.2). -
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Comment#2870:; Table 75-8
» TX specs in Table 75-8 for 10G US at TP6

Table 75-8—FPR type ONU PMD transmit characteristics

10GBASE

10GBASE

and dispersion penalty

Description _PR.T1 _PR_T3 Ulnit
Signaling speed (range) 103125 2 100 ppm | 103125 £+ 100 ppm GBd
Wavelength (range) 1260 to 1280 1260 to 1280 nm
Side Mode Suppression Ratio {nun}® 30 30 dB
Average lmmch power (max) 4 9 dBm
Average lmmch power (mim)® -1 _0 2 4 A dBm
Average lmmch power of OFF transmitter (max) —43 —45 ;-" dBm
Extinction ratio (min) 6 / 6 / dB
RIN,.OMA (max) -1 }4 -1;! dB/Hz
Launch OMA (nun)® .21 93) CL7ED0L) dBm (mW)
Tr?uinﬁttez E}'E,]IIEISIC definition {D.]_i 0.40, (.43, {0.23, 0.40, 0.43, UL
31,32 X3, Y1, 72, Y3} 0.23,0.28, 0.40} 0.25,0.28, 0.40}
T (max) 312 312 ns
Ty (max) 512 512 ns
Optical retum loss tolerance (max) 13 13 dB
Transmtter reflectance (max) -10 -10 dB
Transmitter and dispersion penalty (max)® 30 30 dB
Decision timing offset for transmutter £0.0625 £0.0625 UL

#ransmutter 15 a single longitudinal mode device. Chirp 15 allowed such that the total optical path penalty does not

exceed that found in Table 75B-2.

fininmm average launch power and miminym launch OMA are valid for ER. = 6 dB (32e Figure 73-3 for details).
©If a transmutter has a lower TDP, the mimmnm transmitter launch OMA (OMA,;0) and average miminmm launch
power (AVP ) may be relaxed by the amount 3.0 dB - TDF.
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Comment#2870: Table 75-9

» TX specs in Table 75-9 for 10/1G US at TP6

Table 75-9—PRX type ONU PMD transmit characteristics

10/1GBASE | 10V 1GBASE 10/1GBASE

Description _PRX.Ul | -PRX-U? | -_PRX.U3 Unit
Signaling speed (range) @ 1.25+100 GBd
Wavelength? (range) X 1260 to 136 nm
BMS spectral width (max) ﬁi . ._6 nm
Average launch power (max) = " dBm
Average launch power (min)® f dBm
Average launch power of OFF transmitter (max) L;ﬂ"n _ dBm
Extinction ratio (min) > 4 &

[

FIN;;OMA (max) T -113 —" | dBMHz
Launch OMA (min)*® g 1.402.38) dBm (mW)
Imnsmitte; eye mask defimtion % {022, 0,373, Ul
{X1,%2, Y1, Y2, Y3} g 0.20,0.20, 0.30}

T (%) E 512 -

T, g (max) g 512 s
Optical retum loss tolerance (max) :ﬁ_ 15 dB
Transmtter reflectance (max) ﬁ -10 dB
Transmitter and dispersion penalty (max) & 14 dB
Deecision timing offset for transmitter 2 0125 Ul

=00 e L 225) siaunmed usuen (=01 Xd-dSY 00 58 Mues

{90

and dispersion penalty

*
e

This represents the range of center wavelength +1g of the rms spectral width.

YIf the transmitter employs a Fabry—Perot laser, the RMS spectral width shall comply with Table 75-10. If the transmit-
ter employs @ DEB laser, the side mode suppression ratio (min) shall be 30 dB.

i average launch power and minimmm lavmeh OMA are valid for ER. =6 4B.
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» RX specs in Table 75-11 for DS at TP3

Comment#2870: Table 75-11

Table 75-11—PR and PRX type ONU PMD receive characteristics

10GBASE-PR-U1

10GBASE-FR-T3

Description L RNl | 01GBASEPRx.U3 | UMt
Signaling speed (range) 10.3125 = 100 ppm 10.3125 £ 100 ppm GBd
Wavelength (range) 1374 t0 1380 1374 to 1580- _ nm
Bit error ratio (max)? 107 1073 'ZU . !2 =
Ayerage recelve power (max) a -2 . 5 -10 / dBm
Darmape threshold (max)® 1 9 / By o
Beceiver sensitivity (max) /ﬁﬁh—v
Receiver sensitivity OMA (max) GCie5D)384) G559 dBm (W)
Signal detect threshold (min) —4N —44 dBm
Receiver reflectance (max) -12 -1 8 . 6 -12 4B
Streszed recelve sensitivity (max)® -14 1 7 | =27 2 1 dBm

-11. -29.

(Continued in Pg.85) - -
Stressed receive sensitivity OMA (max) @{:}' @5.@{ dBm (W)
Vertical eye-closure penaltyd 1.3 1.5 dB
Stressed eye jifter (nun) 0.3 0.3 Ul pk to pk
i come ey ; ; =
e s (0.05, 0.15) (0.05,0.15) Ul

*The BER of 1077 is achieved by the utilization of FEC as described in 76.3.
Direct ONU-OLT connection may result in damage of the receiver.

“The stressed receiver sensitivity is mandatory

[ertical eye closure penalty and the jitter specifications are test conditions for measuring sressed recelver sensi-
tivity. They are not required characteristics of the recerver.
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