Channel Link Model (v2.2)
Ad Hoc Activity Report

Marek Hajduczenia, Nokia Siemens Networks S.A.



Contributors

« Alphabetic list of current contributors to Channel
Link Model ad hoc:
— Frank Effenberger
— Marek Hajduczenia
— Pete Anslow
— Piers Dawe

January 21-25, 2008 802.3av Interim Meeting, Portland, OR, USA



Current Status [1]

e Chartered tasks and status up to v2.1
— see 3av_0711 hajduczenia_l.pdf

e v2.2 of the spreadsheet was produced — a
number of changes were introduced.:
— Added IEEE_Tx _OMA _ Min and

IEEE_Tx OMA Max parameters to facilitate the
filling in tables in clause 91

— Corrected error in the conversion between dBm OMA
and uW OMA - cells affected: B8, B10, B44, B47
and B49
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Current Status [2]

e v2.2 of the spreadsheet was produced — a
number of changes were introduced.:

— Added extended definitions of the individual
parameter used in the channel link model

— Moved the colour code description to an individual tab
for improved clarity;

— Prepared a set of new VB functions for the calculation
of: fibre attenuation (fibre_loss), fibre dispersion
(fibre_dispersion) and dispersion penalty
(dispersion_penalty):

» extended versions of the functions of Pete Anslow;
« facilitate future development in the spreadsheet;
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A E [ [u] E F
F arameter name alue Unit Diescription W alue min Walue man
Transmitter parameters
Maominal Extinction Ratio used to convert average power values to ORA values - For a test procedure, see 2023, clause 52.3.5; for
LBz iy - relation between OMA, ER and average power, sgeepSD2.3. clause B5.7.6 F e o
ITU_Tx_Ave_Min -3.00 dEm Auerage Tx launch power [minimum) equal ba the minimum Of8 at the masimum ER -33.00 35.00
ITU_Tx_Awe_Max -1.00 dBm Average Txlaunch power [maximum] equal bo the maximum OMA at the nominal ER -35.00 35.00
IEEE_Tx_OMA_Min -1.03 dBm Minimum OMA Tk launch power
IEEE_Tx_OMA_Min 0.78 miw Minimurm OMA Tx launch power
IEEE_Tx_OMA_PMax r 091 dEm Mazimum OM& Tx launch power
IEEE_Tz_OMA_Max 123 m's Mazimum Of& Ti launch power
Ti_'wavelength_Min 1550.00 nm Transmitter wavelength (min) 1200.00 1600.00
T_'wavelength_Man 1600.00 nm Transmitter wavelength [mas] 1200.00 1600.00
Tu_twavelength_Ue 1590.00 nm Transmitter wavelength [central wavelength], caloulated based on Ta_Wavelength_Min and Ti_Wavelength_Maz 820,00 1600.00
Ta_Chirp_Parameter_Max 0.00 g The marimum [worst case] walue of Chirp parameter used in the calculation of the dispersion penalty. (Mormal OML's are negative]
Ty Data Rate 10312.50 IMEd The effective datarate at the PRD level sfter encoding, scrambling ie. fed to the PRS inkerface and transmitted on the fibre channe A500 11500
Link parameters
. . - Defines tha type of the fibre attenuation curve which will be u=ed Far caleulation of the fibre attenuation For the given operatin
Il e, B (Emtiif4) ) wawelength. 3gfgpes of curves are available ie. lambda®-4, GES2AB GEE2ZCD ’ P :
Fibre_Attenustion_Curve_Type min B Diefines the variant af the fibre tattenuation curie For G652 SMF. Matimum and minimum attenuation curdes are available anly far
= - - GEGBZAE and GEGZCD type of fibre.
Fibre_Attenuation_Baze_'Yalue 0.35 dBfkm  Basze wawelength for fibre attenuation estimation - only applicable to the lambda®-4 madel. ] 1
Fibre_Attenuation_Base_wavelength 1550.00 nm Baze wavelangth for fibre attenuation estimation
Fibre Attenuation Yalue 034 JEfkm Calcylated niominal attenuation of fibre in dB'km of ideal channel [no connectors, splices et e the medium is considerad to be
= - continous]
Channel_Length_Max i} km The length of the fibre channel betwean the OLT and the most distant ORU 05 20
Fibre_Loss 344 dE Calculated total attenuation of an ideal fibre channel [no connectars, splices ete. i the medium is considerad ta be cantinous)
PSC_Split_count 16.00 & The magimum number of parts on the Pazsive Splitter Combiner [powers of 2 are acceptable) 2 64
PSC_Loss Curve i A Diefines the type QF the PSC loss curve [blest cage [min], average [avg] and worst case [max]) far the FET type PSC devices, based on
the collected device loss data and approgimated curves.
PSC Loss 1493 aE The tota.l loss of th.e FSC device with the particular number of ports [PSC_Split_count) for the given loss curve (PSC_Loss_Curve),
- accounting For the ideal and excess logs
ZRE Loss 100 4E SRE induced nonlinear penaltg.[as rezulting from the nonlinear interaction with any other transmission system e.g9. 1550nm Analog video 10
- owerlay operated on the POR fiber].
Esvess Loss 0.63 dE The additional loss resulting from the non-ideal fibre channel elements e connectors, splices and as well as other sources of extra loss
ITU_Optical_Path_Penalty 100 4E The penalty attributtable b the optictal path. Giuep a fived _set of transmit.ter and receiver, the qptical path penalty is equal to the link o 5
margin measured with pure attenuation less the link margin measured with the worst case optical path.
Channel_Loss_Min 2.00 dE Minimum channel insertion loss [user defined) to prevent the overload of the receiver on the receiving side of the link. 0 20.00
Channel_Loss_Mas 20.00 L= Maximum channel insertion lass [user defined], limited by the Tx power and Fi sensitivity 28
Dizpersion_Uo_Min 1300.00 nm Plinimum wvalue of the zero dispersion wavelength
Dizpersion_Uo_Ma 1300.00 nm Plasimum walue of the zera dispersion wavelength
Dispersion_So 0.03 psinm*2km | Value of the dispersion curdature parameter
Dispersion_0O_Mat 20493 pstnmekm] | Mazimum calculated dispersion "0 parameter
Dispersion_0O_Min 15990 pstnmekm] | Minimum caleulated dispersion "0" parameter
Dispersian_Penalty ot JE Dizperzion penalty, calculated bor the lworst ::ase transmislsion .wal.lelength inthe allc!cated windaw [Tx_lw'auelength_Min,
- Tu_wavelength_May), based on the dispersion penaly estimation model presented in 3aw_0705_saeki_1pdf
Transmitter and Dispersion Penalty [magimum) is equal to the link margin, measured with anideal Tx and pure attenuation less the link
TOF 100 dB - . i 0 10
margin measured with 2 worst case Th and worst case optical path.
Fieceiver parameters
Anerage By zensitivity in [TU formalizm, calculated as the difference between the minimum, average Ti launch power (ITU T AueMin)
ITU_R_Sensitivity_Awe -24.00 dEm and the total power budget [Channe|_Loss_Mak + ITU_Optical Path_Penalty]) @ EER 12-2
ITU_R_Sensitivity_Awe_ORA -220A dBEm Auerage By sensitivity [ITU_Rx_Senzitivity_Awe] in OMA, Far the given nominal ER (ITU_Ermom) @ BER 1e-3
ITU_R_Sensitivity_Awe_ORA (A u' Auerage By sensitivity [ITU_Rx_Senzitivity_Awe] in OMA, Far the given nominal ER (ITU_Ermom) @ BER 1e-3
IEEE_Fix_Stressed Sensitiving_Ave 2200 dBm Strezsed R sensitivity in average power form @ BER 1e-3
IEEE_Fix_Stressed Sensitivity_OMA, -21.08 dBm OMA strezsed Rix sensitivity in average pawer form @ BER 1=-3
IEEE_R_Streszsed Sensitivity OMA V.8 u' OM & stressed By sensitivity in average power form @ BER 1e-2
IEEE_Rx_Sen_(OMA d -22.09 dEm Ideal Bz senitivity in IEEE farmalism in OMA taking the TOP into account.
IEEE_Fix_Sen_Ofa 613 U Ideal Rt sensitivity in IEEE formalism in OMA taking the TOP into account.
Fit_Cverload -3.00 dEm The B owerload walue for the given link

Check Conditions

Dizpersion_Penalty <= ITU_Optical_Path_Penalty
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