
  
Measured trends in IPv6 adoption 



Sandvine and World IPv6 Day 

24-hour live test day for IPv6  
ÅJune 8, 2011; Who:  Google, Facebook, Yahoo!, Akamai, 
Limelight, and many othersé 

 

Sandvine helped North America carriers to 
understand behaviour before/during/after this day  

 

Detailed reports expanded to IP Version awareness 

 

Goals 
ÅApplication trends and adoption  

ÅPerformance benchmark: IPv6 x IPv4 

 

Public report available on www.sandvine.com  
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Volumetric Summary 

IPv6 volume (native+transitional ) increased slightly (4%) 

ÅFrom 0.135% of average daily downstream to 0.141%;  

ÅPeaked at 0.415% of downstream 
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IPv6 Protocol Summary 

Teredo represents the bulk (80%) of IPv6  

Largest relative increase was 6to4,  

ÅRose to account for more than 11% of IPv6 traffic  
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6to4 application breakdown  

Early adopters...  

Company Confidential 5 



Application Summary 

Normally P2P Filesharing accounts more than 97% of 

IPv6 traffic (clients like uTorrent  support Teredo)  

ÅP2P Filesharing dipped in relative share due to surges in Real -

Time Entertainment (rising to 6% of IPv6 traffic, driven by 

YouTube support), Web Browsing (1.33%), and E-mail (0.34%)  

When measured in bytes, YouTube is the big winner out 

of the major participants, accounting for more than 

97% (Teredo)  
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Device Type Summary 

HTTP device access 

Larger regional representation of Macintosh  

PC is the largest IPv6 device  

ÅEarly adopters? Large P2P user sample?  
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Over home 

wireless router  



OS and Browser Type Summary 

IPv4 shows more traditional Windows 7 (NT6.1) and Mac OS and 
Chrome/Firefox/Safari regular browser versions  

 

IPv6 indicates early adopters: Linux OS & Beta Chrome Version 
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access Round Trip Time (aRTT) 
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Critical metric for QoE 

analysis 

 

aRTT defined in the 

study as 

Client = {T2 ð T1} 

 

Subscriberõs 

experience decreases 

as aRTT increases 

 

Sandvine Policy Traffic 

Switch calculates aRTT 

per group of  

subscribers, location 

or application type  



aRTT summary: Native IPv6 x IPv4 

Native IPv6 experienced lower latency:  80% of IPv6 subscribers 

experienced an aRTT lower than 16ms; versus 24ms on native IPv4 

May be due to NAT in the home and even (?) differences in the TCP 

stack based on Operating Systems 
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aRTT summary: Tunnelled IPv6  

IPv6 via tunnels: higher latencies than native  

6to4: 80% of flows at 85ms 

Teredo: 80% of flows at 120ms 

Impact of relays and NATs like home routers  
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Subscriber Client RTT 

Top 25 users ranked by the highest average 
aRTT  

Top Teredo client > 1,000 ms 

Smaller Teredo sample may influence 
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Payload Bytes Retransmitted Bytes  
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HTTP QoE Summary 

Efficiency = % of traffic requiring retransmission  

{Efficiency = Payload / (Payload + Re-transmission)} 

Currently IPv6 is notably lower  

IPv4 is 99.6% efficient 

IPv6 is 97.8% efficient 



Future benchmarks 

What will 

be the 

impacts 

of IPv6 

on Video 

QoE? 
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