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Student lives and expectations 
Faculty effectiveness 

Administration challenges 
The world of learning 



Homework 
Library 

Periodicals 

Radio & TV 

Telephone 

Classroom Lecture 

Museum 

The Learner’s World Has Changed 
A generation ago… 

Learner 
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The Learner’s World Has Changed 
The student’s “digital nervous system” Today… 
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“…collaboration requires 
connecting people and ideas 
outside an organization to those 
inside it, leveraging diverse talent, 
modeling collaborative behavior at 
the top, and showing a strong hand 
to keep teams from getting mired in 
debate.” 
 
Harvard Business Review 
July-August  2011 

And Collaboration is Changing Learning 
More peer-to-peer learning, broader source access 
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•  With personal access to the Internet 
from mobile devices on the rise, 
students' easy and pervasive 
access to information outside of 
formal campus resources 
continues to encourage educators to 
take a careful look at the ways we 
can best serve learners. 

•  The world of work is increasingly 
collaborative, giving rise to 
reflection about the way student 
projects are structured. 

•  The technologies we use are 
increasingly cloud-based, and our 
notions of IT support are 
decentralized 
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In the next five years, our education 
delivery system will change more than it 
has in the last thirty. 
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Automation Transformation 
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Traditional 
Classroom 

New Technologies: 
§  Collaboration 
§  TelePresence 
§  Video 
§  Mobility 
§  Ubiquitous Connectivity 
§  Security 

Application of Transformational Technologies 

Only Cisco 
provides all six  
technology 
elements 
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One teacher, many classrooms,  
global delivery 

Content-intensive Video-intensive 
Collaborative  

Platforms 
Location 

Independent 
Device 

Independent 

Virtual and bricks-and-mortar 

Wired and wireless 
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 INTEGRATED STUDENT EXPERIENCE 

Interoperable,  
Open Architecture 

Agile 
Infrastructure 

Seamless 
Mobility 

End-to-End 
Security Any-to-Any 

Collaboration 
Pervasive  

Video,  
Made Easy 

On-Premise Cloud 
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Early 2000 2002 2004 2006 2008 2010 2012 2014 … 
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Media Rich 
Applications 

Pervasive Mission 
Critical 

Nice to 
Have 

 10Gbps 

11Mbps 

802.11n 
450 Mbps 

802.11a, 
802.11b 
11 Mbps 

802.11g 
54 Mbps 

802.11ac-1 
1 Gbps 

802.11ac-2 
3.5 Gbps 

Future 
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MOBILITY 
BYOD 

IMMERSIVE 
COLLABORATION 
Pervasive Video 

CLOUD 
SaaS  |  
DC/V 

IT PRODUCTIVITY 

SECURITY 
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ANYWHERE ANYTIME ANY DEVICE 
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2015 1997 

 
   Unified Access  

   Unified Access  
   WLAN  

   WLAN  
    WLAN 

Pervasive 
IPv6, Early 

adopter 
802.11ad  
and New 
Spectrum  

Wave 2 
802.11ac, 

HotSpot 2.0, 
Virtual 

Workspace 
& VXI 

Virtual 
Components, 

Wave 1 
802.11ac,  

App Visibility 
& Control 

 BYOD,     
3SS 802.11n, 

Unified 
Policy & 

Management, 
Cloud 

Controller  

1SS and        
2 SS 802.11n  

with 
Spectrum 

Intelligence 

Controller 
and 

Coordinated 
Access 
Points 

Autonomous 
Access 
Points 

2012 15 Years 3 Years 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 17 

600 
Mbps 

450 
Mbps 

802.11 
1999 2003 2007 

2  
Mbps 

11  
Mbps 

802.11b 

54 
Mbps 

802.11ag 

24 
Mbps 

300 
Mbps 

65 
Mbps 

802.11n 

6900 
Mbps 

1300 
Mbps 

870 
Mbps 

290 
Mbps 

6900 
Mbps 

3500* 
Mbps 

1730* 
Mbps 

290 
Mbps 

2013 
Wave 1 

802.11ac 

2014 
Wave 2 

802.11ac 
* Assumes 160MHz channel width is available and usable 

802.11ac = game changer 
802.11n 802.11ac 

Band 2.4GHz & 5.0GHz 5.0GHz only 

PHY Rate 65 Mbps – 600 Mbps 290 Mbps – 6.9 Gbps 

MAC 
Throughput 45 Mbps – 420 Mbps 194 Mbps – 4.8 Gbps 

Spatial Streams 4 8 

Modulation 64 QAM 256 QAM 

Channel Width 20 or 40 MHz 20, 40, 80, *80+80, 160 
MHz 

1  
Spatial  

Streams 

3 
Spatial  

Streams 

8 
Spatial  

Streams 

Key benefits: 
•  Increased speed 
•  Improved battery life 
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802.11ac change paradigms… 1 Gbps over the air!!!!! 
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BW 
(MHz) 

# Spatial 
Streams 

MCS 
(QAMr5/6) 

PHY Rate 
(Mbps) 

MAC Thru-
put (Mbps)* 

80 1 64 290 175 

80 1 64 330 200 

80 1 256 430 260 

80 2 64 650 390 

80 2 256 870 520 

80 3 64 980 590 

80 3 256 1300 780 

80 4 256 1700 1020 

80 8 256 3500 2100 

Smartphones from 260 Mbps* 

Tablets from 520 Mbps* 

High End Laptops from 780 Mbps* 
802.11ac Performance Table 

* Assumes 60% MAC efficiency and 256 QAM connection with the AP 
 
Not all Clients will be created equal – early chip drops and quality of components make a difference - mileage will vary 
Rate & Range, Environment and Deployment will impact coverage and quality 

1x1 

2x2 

2x2 
3x3 

The Horizon Report 2013: 
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http://wikidevi.com/wiki/List_of_802.11ac_Hardware 
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10Gbps 

Example 802.11n 

10/40 Gbps 

Example 802.11ac 
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Unified Access 

Centralized Wireless 
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Built on UADP 
•  Unified Access Data Plane  
•  Unique and powerful Cisco innovation 

•  Hardware performance with 
software flexibility 

•  Optimized Performance 
•  CAPWAP encapsulation/de-capsulation, 

Flexible Netflow, QoS happens in ASIC 
for 
line rate performance   

•  Future Proofed and Programmable 
•   Flexparser enables new software 

features 
(like SDN) over the product lifetime 

•  UADP is used across multiple platforms – 
Catalyst 3650, 3850, Sup 8E, WLC5760 
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Teaching & 
Learning 

Administration & 
Management 

Safety & 
Security  

Research & 
Knowledge 

Create 
collaborative 
experiences, 

improve learning 
outcomes, and 

support innovation 
and discovery of 
great scientific 

minds 

Maximize 
resources to invest 

in initiatives that 
advance 

knowledge while 
providing valuable 

service to the 
community 

Approach safety 
and security 
holistically to 

foster student trust 
in the campus 

environment and 
promote learning 

Leverage data 
center technologies, 
developer networks, 
and cloud offerings 

that expand the 
boundaries of 
research and 
knowledge 



Thank you. 
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