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Standard TCP 
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One CUBIC flow @ 20 Mbps (real-life tests) 
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One NewReno flow, CoDel  @ 10 Mbps 
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One NewReno flow, PIE @ 10 Mbps 
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! ! We also tested for One CUBIC flow, with PIE/CoDel  @ 10 Mbps 

! ! Evident throughput gains, although smaller than NewRenoÕs due to 
CUBICÕs already aggressive additive increase and default !ECN = 0.7  

! ! Queuing delay distributions are similar to NewRenoÕs 
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JFI of the cumulative number of bytes transferred per flow from the time a new flow entered, (after 
30 sec during a 90 sec experiment) and noting the time it took until this index reached a threshold 
(0.95)  
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Normalized throughput ratio between 
two groups of 10 flows (CUBIC with 
different ! ECN against standard TCP) 
@10 Mbps using RTTpath={20, 80, 
160, 320} ms. 

For ! ECN between 0.7 and 
0.85 the average throughput 
ratio is between 1.25 and 2  
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- ! h$-$L19!%$()?%X9)6$!p<C9!)M$M!p<C9!1$,%)-#:-2!,)2'1!#t$,!77!
- ! mM2M!,$(?4:<-!)-!e\d!<N!/#,2$!C$8XS#2$9!
- ! "?%8$,!<N!,$(?4:<-!91$S9!8<?-(!1<!log!ECN  (0.5)  

Lucky flow 

Unlucky flow 



! ! 0hm!)9!8$)-2!4<-9)($,$(!N<,!91#-(#,()6#:<-!#9!#-!mcS$,)%$-1#/!(,#t!8=!
1'$!A&#$%&$#*<&32&$$%2&3*9'I-*B.%,$*PA<9BQ*!
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! ! V1!)9!($L-$(!C)1')-!1'$!94<S$!<N!mZ"!$cS$,)%$-1#:<-!(,#t!
(,#tX)$vX19.C2X$4-X$cS$,)%$-1#:<-!

! ! V1!)9!#!62)7-'8%9)2:1%-$(5%#1!9=C*@'2&#$&'&,$*'&7*@2&.%*<^#$&I2.&I*
P#,;H Q*5<,B)-2!+,<?S!#1!1'$!Vmd>!

! ! g$%&$"*;'#,1$I*N<,!\)-?c!#-(!>,$$h7@*!#$,1&2,'"*%$;.%#*#-(! #1$*;';$%!#,$!
#.#)/#8/$!#1!'_S`aa'$)%M)LM?)<M-<a-#$$%Ba,$9$#,4'a0hma!!
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! ! 0hm!)9!#!%)-<,!9$-($,X9)($!%<()L4#:<-!T4'#-2$9!fmZ"!<-/=jU!

! ! Z<%S/)$9!C)1'!1'$!,$91!<N!A>Z!wF^r!

! ! V-4,$%$-1#/!($S/<=%$-1!C)1'!-<!p#2X(#=j!
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!
#U! 7)2-)L4#-1!1',<?2'S?1!2#)-!C)1'!/)2'1/=X%?/:S/$c$(!1,#u4!

8U! \<C!/#1$-4=!T?9)-2!Z<@$/!<,!eVmU!

4U! "<!91#,.#:<-!<N!91#-(#,(!dZe!

(U! A$#9<-#8/$!4<-.$,2$-4$!#-(!N#),-$99!C)1'!,$4<%%$-($(!f9!
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