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Background

 The sensitivity of a receiver depends on several factors how you test it,

such as the source signal type, source signal quality, extinction ratio of

signal , …

 In previous, IEEE PON and ITU-T PON define the sensitivity of receiver

in different ways. A same receiver will have different “sensitivity” when

is used in IEEE PON and ITU PON.

 Such difference can only result in confusing in industry and divergence

of industry chain.

 Adopting a uniform receiver sensitivity between ITU-PON and IEEE

PON is a step of PON convergence, which will benefit everyone from

long term.
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10G EPON PR30 vs XGS-PON N1

 XGS-PON has the same power budget , ONU 

transmitter power ,ER with 10G EPON PR30 in 

upstream, but different OLT sensitivity and path 

penalty 

10G  EPON XGS-PON

The definition of receiver sensitivity in 10G EPON is different with that in XGS-PON!
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Sensitivity definition comparison

In a word, sensitivity in 802.3 is measured with an ideal input signal ,while 

sensitivity in ITU-PON is measured with the worst case signal

802.3:

G.9807.1 XGS-PON:
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OPP in ITU-PON
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TDP in IEEE 802.3

Pmin – R –TDP = Power budget (ODN insertion loss)
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Reference transmitter and receiver
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How module vendors test the 

sensitivity for acceptance?

What signal source do you use to test sensitivity of PON modules for 

acceptance?

 Vendors 1: Use a typical OLT module as the source signal when test the 

ONUs 'sensitivity, vice versa.

 Vendors 2: Use the worst OLT module with the minimum ER to test the 

ONUs’ sensitivity, vice versa.
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How operators and equipment vendors 

test the sensitivity 
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Dispersion penalty for 10G EPON upstream

10G EPON OLT burst receiver sensitivity for 10Gb/s upstream

10G EPON ONU

module SN
B2B(dBm) 20KM(dBm) DP(dB)

S365BG00006 -30.4 -30.8 -0.4

S365BG00009 -30.3 -30.3 0

S3661G00001 -30.6 -31.2 -0.6

S3661G00002 -29.5 -29.8 -0.3

S3663G00014 -29.8 -29.8 0

S3663G00015 -29.4 -29.9 -0.5

10G EPON PR30 ONU transmitters transmission optical penalty after 20km

 The dispersion penalty for 10G EPON upstream is negligible or even negative.

 The minimal launch power of 10G EPON PR30 is +4dBm, so the required sensitivity 

when signal reaches the OLT receiver(stressed sensitivity) is -25dBm .

 A -28dBm at B2B sensitivity is actually over specified based on the current test 

way(using an ONU transmitter as the source signal)
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Discussion

 IEEE 802.3 PON and ITU-T PON define the receiver sensitivity in 

a different way:

 IEEE 802.3 defines the sensitivity based on an ideal transmitter

 ITU-T PON defines the sensitivity based on the worst signal.

 TDP in IEEE 802.3 includes “TP” and “DP”, “OPP” in ITU-PON is 

equivalent to “DP” in 802.3.

 A uniform  way between these two will benefit the PON 

convergence and the industry chain.
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Straw Poll 1

 Do you prefer to have a uniform definition and measurement  

on receiver sensitivity for next generation  IEEE PON and ITU-T 

PON after 10G ?

1) : Yes

2): No

3): No opinion
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 Which way do you prefer to define the sensitivity? 

1): based on "an ideal transmitter”

2 ): based on the worst signal from the other end 

3): others

Straw Poll 2
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Backup– dispersion penalty in 1320nm

liu_3ca_3_0516.pdf tanaka_3ca_1_0716.pdf

The dispersion penalty for 25G DML is +2dB in worst case (λ0 dispersion = 1300nm)
The “TDP” must take the “TP” account in besides this 2dB DP.
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