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The Paper Discussed in the Following
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› N = total number of flows

› fi = a generic stationary, ergodic flow

› Xi(t) = traffic generation rate of fi at moment t

– It is a stochastic variable

› max{ Xi(t) } = peak rate of fi – must be known

› mi = E(Xi(t)) = average rate – must be known

› M = σ𝑖=1
𝑁 𝑚𝑖 – must be known (even if mi is not known)

› C = service rate (link capacity)

› The flows can be observed periodically (T period)

Notations

fi Xi(t)

t

T T TT
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Aggregated Flows

› If the flows are independent, then

› Typical use case: 

– Tolerable loss rate ɛ, is given

– What C is needed?

𝑃𝑟 𝑋 > 𝐶 ≤ (
𝑀

𝐶
)𝐶 (

𝑁−𝑀

𝑁−𝐶
)𝑁−𝐶 ≤ɛ [1]
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C = f(M/N)

– X axis: normalized average arrival rate

– Y axis: C = capacity need for the aggregate 

– C corresponds to CIR

– Plotted for N = 100 flows

• N corresponds to CIR + EIR

– Relaxing the loss requirement

• Max FLR = 10-7 vs. 10-6 vs. 10-3

– Capacity need difference if 
𝑀

𝑁
= 0.5

• Max FLR = 10-7 vs. Max FLR = 10-3
 ~10% difference

Numerical Examples
Max FLR = 10-7 for IQ data in P802.1CM D0.7

Max FLR > ɛ + Pr {BER},   P(Pr{BER} = 6.6*10-8 [4])

Graph generated with:  https://www.desmos.com/calculator

Worst-case values: 

Max FLR: 10-7
10-3

diff: ~10%

M/N: 0.50.7

C need: 

78%93%

𝑴

𝑵

P(each flow is sending data)

0.25 6.22 ∙ 10−61

0.50 7.89 ∙ 10−21

0.75 3.21 ∙ 10−13
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