


 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393203
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393204
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393205
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393206
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393207
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393208
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393209
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393211
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393212
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393213
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393214
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393215
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393216
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393217
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393218
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393219
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393220
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393221
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393222
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393223
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393224
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393226
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393227
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393228
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393229
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393230
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393231
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393232
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393233
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393234
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393235
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393236
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393237
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393238
https://nordicity.sharepoint.com/TeamSite/CNOC%20Wireless/Report/CNOC%20Wireless%20Substitution%20FINAL.docx#_Toc387393242


 

 

 

http://crtc.gc.ca/eng/archive/2013/2013-551.htm
http://www.crtc.gc.ca/eng/archive/2014/2014-76.htm
http://www.crtc.gc.ca/eng/archive/2011/2011-291.htm


 

 

 

 

 



 

 

 



 

 

 

http://www.rysavy.com/Articles/2013-08-4G-Americas-Mobile-Broadband-Explosion.pdf


 

 

0.01

0.1

1

10

100

1000

10000

1995 2000 2005 2010 2015

Th
eo

re
ti

ca
l S

p
ee

d
 (

M
b

p
s)

Year

Evolution of Wireline and Wireless Speeds

Wireline Speed Wireless Speed



 

 

 



 

 



 

 

http://www2.alcatel-lucent.com/techzine/boosting-vdsl2-bit-rates-with-vectoring/
http://www2.alcatel-lucent.com/techzine/boosting-vdsl2-bit-rates-with-vectoring/


 

 



 

 

http://www.genesistechsys.com/
http://www.alcatel-lucent.com/products/phantom-mode
http://www.alcatel-lucent.com/products/phantom-mode


 

 

 



 

 

Standard name 
Common 

name 
Downstream 

rate 
Upstream 

rate 
Release 

Year 

ITU J.112 Annex B DOCSIS 1.0 38 Mbps 9 Mbps 1997 

ITU J.112 Annex B 2001 DOCSIS 1.1 38 Mbps 9 Mbps 1999 

ITU J.122 DOCSIS 2.0 38 Mbps 27 Mbps 2001 

ITU J.222 DOCSIS 3.0 n x 38 Mbps n x 27 Mbps 2006 

TBD DOCSIS 3.1 10 Gbps 1 Gbps 2013 
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Sandvine Data (2013) 37.9 6.6 0.3848 0.0676

CRTC Data (2012) 28.4 5.4
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SOURCE Application 
Required 

Speed (Mbps) 

Required 
Capacity 
(MB/hr) 

Rysavy Research Basic Web Browsing 0.0625 28.125 

Rysavy Research Audio Streaming 0.1 45 

CRTC Streaming Audio 0.13 58.5 

Rysavy Research Low Resolution Video 0.2 90 

FCC Basic Web Usage 0.2 90 

FCC Streaming Audio 0.2 90 

FCC VoIP Services 0.2 90 

FCC Basic Streaming Video 0.3 135 

CRTC YouTube (240p) 0.31 139.5 

Rysavy Research Basic Video Telephony 0.375 168.75 

FCC Basic Online Games 0.4 180 

CRTC Netflix (Good) 0.62 279 

FCC Basic Video Conferencing 0.8 360 

Rysavy Research Rich Media Web Browsing 1 450 

FCC SD Streaming Video 1 450 

CRTC YouTube (720p) 1.3 585 

FCC Advanced Web Usage 2 900 

Rysavy Research Full Screen Video 3 1350 

CRTC Broadcaster Web Streaming 3.1 1395 

Rysavy Research HD Online Streaming 5 2250 

FCC HD Streaming Video 5 2250 

FCC 
Advanced Gaming / Video 

Conferencing 
5 2250 

CRTC Netflix (Best) 5.8 2610 

Rysavy Research Full HD Video 16 7200 



 

 

Application 
Required Speed 

(Mbps) 
Required Capacity 

(MB/hr) 

Audio Streaming 0.15 67.5 

Video Streaming to Handhelds 0.5 225 

VoIP / Skype Usage 0.5 225 

Web Browsing 0.82 369 

Online / Console Gaming 2.2 990 

Video Streaming to Computer 3.9 1755 

Video Streaming to TV 7 3150 



 

 

Source Technology 
Download Speed 

(Mbps) 
Upload Speed 

(Mbps) 

CRTC Wireline 12.5 2.0 

AKAMAI Wireline 3.6 - 

Net Index Wireline 20.8 5.8 

CISCO VNI Wireless (Tablet) 4.5 - 

CISCO VNI Wireless (Smartphone) 3.9 - 

AKAMAI Wireless  0.6-9.5 - 

Net Index Wireless 14.1 5.0 
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