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Considerations

1. 32GFC is specification for 28.05Gbps over 10km. Suggestion already
made to use as starting point for 25GbE SMF 10km.

2. CWDM4 is a 4-wavelength 25.8Gbps/lane 100G specification with
link power budget (8 dB) that is almost enough for 10km - Could
use Tx characteristics of one lane of CWDM4 and set Rx
characteristics to be consistent with 10km link power budget

(channel loss of 6.3dB).

3.  Desirable for 25GbE-10km to be interoperable with one channel of
PSM4 at 500m for breakout terminations = Assuming (2), this
should be achievable by adopting wavelength range of PSM4 and
32GFC.

SFP28
(25GbE 10km)
>00m SFP28
QSFP28 (25GbE 10km)
PSM4 SFP28
(25GbE 10km)
SFP28
(25GbE 10km)
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25GbE-10km Illustrative Link Power Budget

Parameter 32GFC CWDM4 Proposal for
25GbE SMF

Power budget (for max TDP) 9.04

Operating distance km 10 2 0.5 10
Channel insertion loss dB 6.342 5 3.3 6.3b
Maximum discrete dB - -26 -35 -26
reflectance

Allocation for penalties (for dB 2.7 3 2.9 3
max TDP)

Additional insertion loss dB 0 0 0 0
allowed

2 For 32GFC at 10km and 2.0dB connection loss
b Same as 100GBASE-LR4. Fiber loss of 4.3dB + connection loss of 2dB.
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25GbE-10km Transmit Characteristics

Description 32GFC CWDM4 Proposal for
25GbE SMF

Operating range (max)

Signaling rate Gbps 28.05 25.78125 25.78125 25.78125
Operating BER 1.0x10° 5.0x10° 5.0x10° 5.0x10°
Wavelength (max) nm 1325 1337.5 1325 1325
Wavelength (min) nm 1295 1264.5 1295 1295
Average launch power (max) dBm 2 2.5 2 2.5
Average launch power (min) dBm -5 -6.5 -9.4 -6.5
OMA (max) dBm - 2.5 2.2 2.5
OMA (min) dBm -2 -4 - -4
Launch power in OMA minus  dBm -5 -5 ‘ -5.15 (center) ‘ -5
TDP (min) -3.4 (edge)?®
Transmitter and dispersion dB 2.7 3 2.9 3
penalty (max)
Extinction ratio (min) dB 4 3.5 3.5 3.5
Transmitter eye mask x1,x2,x3, {0.22,0.4,0.45, {0.31,0.4,0.45, {0.31,0.4,0.45 {0.31,0.4,0.45,
Y1y2y3}  0.31,0.33,0.5} 0.34,0.38,0.4} 0.34,0.38,0.4} 0.34,0.38, 0.4}

OCLARO D

@ At TDP MAX of 2.9dB; lower at TDP MIN of 0.8dB.
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Tx Eye Mask Comparison: 32GFC and CWDM4/PSM4
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25GbE-10km Receive Characteristics

Description 32GFC CWDM4 Proposal for
25GbE SMF

Signaling rate Gbps 28.05 25.78125 25.78125 25.78125
Operating BER 1.0x10° 5.0x10° 5.0x10° 5.0x10°
Receiver reflectance (max) dB -26 -26 -26 -26
Avg. received power (max) dBm 2.0 2.5 2.0 2.5
Receiver sensitivity (OMA, dBm -11.4 -10 -11.35 (center) -11.3
max) 9.6 (edge)
Stressed receiver dBm -9.2 -7.3 -8.79 (center) TBD
sensitivity (OMA, max) -7.04 (edge)
Conditions of stressed VEP - 1.9 1.9 TBD
receiver sensitivity test 12: 0.33 Ul 0.27 Ul
J4: 0.48 Ul 0.39 Ul

SRS eye mask definition PEE, - {0.39,05,05, {0.24,0.5, 0.5, TBD

Y1,Y2,¥3} 0.39, 0.39, 0.4} 0.24, 0.24, 0.4}
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1. For 25GbE SMF specification, one approach is to adopt Tx
characteristics of one lane of CWDM4 that has a link power budget
that is almost enough for 10km.

1. OMUKX loss contribution not removed = keep as margin for lower cost.

2. Specify Rx characteristics to be consistent with link power budget of
10km (9.3dB).

1. Channel loss of 6.3dB + TDP of 3dB
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Post-20160224 Adhoc Call

Revisions after call:

1. 32GFC has minimum OMA-TDP spec of -5dBm. Add to table.
2. Corrected CWDM4 power budget from 8.5 dB to 8 dB.

3. Added footnote on 6.3dB channel loss.

4. Added SRS eye mask definitions.

New items for 20160302 Adhoc call:

1. Confirm fiber loss for 1295 — 1325 nm range

2. Added maximum received power to receive characteristics
3. Interoperability with PSM4
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100GBASE-LR4/ER4

Ref: “IEEE Standard For
Ethernet — Section 6”

Clause 88: 100GBASE-
LR4, ER4

Table 88-5—Wavelength-division-multiplexed lane assignments

Lane Center frequency Center wavelength Wavelength range
Lo 2314 THz 1295.56 nm 1294.53 to 1296.59 nm
L 230.6 THz 1300.05 nm 1299.02 to 1301.09 nm
Ly 2298 THz 1304.58 nm 1303.54 to 1305.63 nm
Ly 229 THz 1309.14 nm 1308.09 to 1310.19 nm

25GbE-10km proposal:

e 1295-1325 nm

Table 88-9—100GBASE-LR4 and 100GBASE-ER4 illustrative link power budgets

Parameter 100GBASE-LR4 100GBASE-ER4 Unit

Power budget (for maximum TDP) 8.5 — dB
Power budget — 215 dB
Operating distance 10 30 40? km
Channel insertion loss _63° 15 18 dB
Maximum discrete reflectance -26 -26 dB
Allocation for penalties® (for maximum TDP) _22 — dB
Allocation for penalties® — 35

Additional insertion loss allowed 0 3 0 dB

*Links longer than 30 km are considered engineered links_ Attenuation for such links needs to be less than the worst case
for B1.1, B1.3, or B6_a single-mode cabled optical fiber
PThe channel insertion loss is calculated using the maximum distance specified in Table 88—6 for 100GBASE-LR4 and
fiber attenuation of 0.43 dB/km at 1295 nm plus an allocation for connection and splice loss given mn 88.11.2.1.
“Link penalties are used for link budget calculations. They are not requirements and are not meant to be tested.
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Fiber Attenuation

Ref: “IEEE Standard For Table 88—15—Optical fiber and cable characteristics

Ethernet — Section 6”

Clause 88 Description Value Unit
Nominal fiber specification wavelength 1310 nm
Cabled optical fiber attenuation (max) 0.43% or 0.5 dB/km
Zero dispersion wavelength (Ag) 1300 < Ao< 1324 nm
Dispersion slope (max) (Sq) 0.093 ps/nm? km

The 0.43 dB/km at 1295 nm attenuation for optical fiber cables is derived from Appendix [ of ITU-T G.695.
bThe 0.5 dB/km attenuation is provided for Outside Plant cable as defined in ANSITIA 568-C.3. Using
0.5 dB/km may not support operation at 10 km for 100GBASE-LR4 or 40 km for 100GBASE-ER4.

Table I.1 — Assumed attenuation coefficient values

Ref: Appendix | of ITU-T TS RS
G.695 Opt'cal Interfaces Nominal central Minimum Maximum Minimum Maximum
wavelength (nm) altenuation attenuation alter atte i
FO r CO urse Wa ve I en gt h coefficient coeflicient coeflficient coeflicient
Division Multiplexing R (i R (e
1271 0.392 0473 0.385 0.470 .
App||cat|ons 1291 0370 0.447 0368 0.441 P nghest IOSS at 1295nm. |nterp0|ate
Sl ELL 012 0332 U attenuation at 1295nm of 0.43dB/km
1331 0.331 0.425 0.340 0411
1351 0.320 0.476 0.329 0.399
1371 0316 0.386
1391 0.301 0.372
1411 0.285 0.357
1451 0.263 0.438 0.269 0.541
1451 0.250 0.368 0.254 0.326
1471 0.238 0.327 0.240 0312
1491 0.229 0.303 0.229 0.5300
1511 0221 0,290 0.220 0290 Channel loss:
1531 0.215 0.283 0.213 0.283 .
1551 0.211 0.27§8 0.209 0277 - Flber 43dB (10)(043)
1571 0.208 0.276 0.208 0273 .
1591 0.208 0.278 0.208 0.275 - ConneCtors- ZdB
1611 0.208 0.289 0.212 0283 - Total: 6.3dB
WOTE - These coefficient values include an allowance for maxinmum central wavelength deviation.
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PSM4 Transmit & Receive Characteristics

A—1310)2 - 2
TXopa = MAX (—8.55 + %,—8.05) + MAX (TDP,0.8) dBm RX pns = MAX (—11.85 + w, —11.35) dBm
0 0
-1 r—
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2
-2 X
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E \ For Max TDP / E -8
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For TDP < 0.8 dB g -12
. ~ or < P é
e e
-14
8 1295 1300 1305 1310 1315 1320 1325
1295 1300 1305 1310 1315 1320 1325 wavelength (nm)
wavelength (hm)
Receiver Sensitivity
Transmitter Minimum OMA
TDP Tx OMA-TDP min Tx OMA-TDP max Rx Sensitivt Min
(dB) (dBm) (dBm) oA Y (dBm)
0.8 -7.25 -5.5
2.9 -5.15 -3.4

Ref: “100G PSM4 Specification V2.0” from www.psm4.org
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25GbE-10km Interoperation With PSM4

500m

SFP28

QSFP28

500m Channel loss: 3.3dB (PSM4)

Compare worst-case Tx to Rx limit.

Tx: 25GbE-10km Tx Output Cha“(:‘;')mss R(xd':P‘)" Rx Limit
m
Rx: PSM4 (dBm) PSM4 Tx Out — Ch Loss (max)

Tx OMA - TDP (min) -8.3 >-11.35

Average Power (max) Over Rx limit

Tx: PSM4 Tx Output Channel Loss Rx Input Rx Limit
Calke m

Tx OMA - TDP (min) -7.25 -10.55 2-11.3

Average Power (max) 2 0 2 <25 OK

* Maximum power exceeds PSM4 Rx by 0.5 dBm.
* Otherwise, not compliant, but interoperable.
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1. Channel loss of 6.3dB appropriate for proposed 25GbE-10km spec.

2. If adopt Tx characteristic from CWDM4, then interoperability with one
lane of PSM4 only limited by Rx maximum average power with
proposed spec.
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