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Purpose of This Talk 

Â I want you to know that the current internet is nearing its limit 

Â I want to show you the requirements for the future networks 

Â I want to share with you the directions to go and solutions we can 

have 
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Huawei at a Glance 

180,000 
Employees 

15 80,000 No. 72 170+ No. 129 
R&D institute 

and centers 

R&D 

employees 

Interbrand's Top 

100 Best Global 

Brands 

Countries Fortune 

Global 500 



HUAWEI TECHNOLOGIES CO., LTD. 
 
Page 4 

Future Networks Research in Huawei 

Future Networks 

(Network 5.0/IP 2020) 

Network Lab 

Products and Solutions 2012 Lab 

China Hong Kong Israel Germany USA 
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Agenda 

History Of Packet Switching Technologies 

Analyzing the Problems in the Internet 

Meeting Requirements for Modern Demands 

Huaweiôs Strategic Project 

5G ï A Case Study 
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IP Has Been So Successful, But Where Did It Come From? 

1961 

1965 

1968 

1974 

1976 

1979 

1980 

1989 

1990 

Packet Switching Landmark Projects 

INWG Standards 

Commercialization 

Paul Baran, RAND, US 

Inventor Packet Switching 

Inventor Packet Switching  

Don Davis, NPL, UK 

Frank Heart &Team,  

BBN IMP Spec 

Queen Elizabeth II  

Sends her first email. 

IEEE, "A Protocol for Packet 
Network Intercommunicationò , 1974 

Vinton Cerf and Bob Kahn  

TCP/IP 
Standardized 

ARPANET 
ceased 

WWW, CERN 

Tim Berners-Lee 
Cyclades at INRIA, 

France, 1971-1979,  

Louis Pouzin 

1
9
7
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1
9
7
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1
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Host & 

Process Level 

protocol

INWG39

Standard HOST/HOST 
Protocol

Hubert Zemmermann

INWG61

Cerf (INWG 39 and ARPA), 
Zimmermann (INWG 61 and 

Cyclades), 

Roger Scantlebury (NPL and EIN)

Alex McKenzie 

INWG 91

Conceptual Experimental Standardization Explosion 
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ARPANET And CYCLADES Protocol Stacks 

ÅMaintained byJon Postel  

Å June 1971.  

Å "Official Initial Connection 

Protocol".  

ARPANET 

CYCLADES 

ÅDeveloped by Louis Pouzin. 

Å Unreliable datagram delivery  

Å òEnd-2-End principle 
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Source: Modification of https://www.youtube.com/watch?v=Yc5i9-mVxfM 

Tomorrowôs Streets 

Source: Modification of https://www.youtube.com/watch?v=sB3vXYr4kL4 

Can the Internet Support Tomorrowôs Streets? 

Todayôs Streets 

https://www.youtube.com/watch?v=Yc5i9-mVxfM
https://www.youtube.com/watch?v=Yc5i9-mVxfM
https://www.youtube.com/watch?v=Yc5i9-mVxfM
https://www.youtube.com/watch?v=sB3vXYr4kL4
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Todayôs Streaming 

Source: Modification of https://www.youtube.com/watch?v=BUPK2tTx0tc 

Tomorrowôs Streaming 

Source: Modification of https://www.youtube.com/watch?v=aThCr0PsyuA 

Can the Internet Support Tomorrowôs Immersive AR/VR? 

https://www.youtube.com/watch?v=BUPK2tTx0tc
https://www.youtube.com/watch?v=aThCr0PsyuA
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 Problems 

What stops TCP/IP from future applications? 

Multi Homing          

Mobility 

Addressing 

Security 

Performance 

Scale 

Multipath 

A packet may get lost 

Paths of the same flow 
may vary 

Latency on the same path 
may vary 

Fundamental Attributes M P S A 
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Internet has become Multi-Anchor Centralized 

Internet is Increasingly Getting Centralized 

Public Cloud Paradox ï Handful of established Cloud providers host bulk of our data. 

Growing Silos - Through Ecosystems, managed data and APIs 

Facebook Becomes the Top News Referring Site [2015] : 

The algorithm that makes referrals is less transparent 2. 

Outages are not Sparsely Scattered 
In Aug 2013, a few minutes of Google outage 

caused 40% of North American traffic 

outage1. 

Less transparent Information Distribution 
 

1: [GOOG] http://news.sky.com/story/google-outage-internet-traffic-plunges-40-10437065]  

2:[FCB] http://fortune.com/2015/08/18/facebook-google/ 

http://fortune.com/2015/08/18/facebook-google/
http://fortune.com/2015/08/18/facebook-google/
http://fortune.com/2015/08/18/facebook-google/
http://fortune.com/2015/08/18/facebook-google/
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Internet has been proud to be Best-Effort,  

but Best-Effort is, actually, No Effort! 

packet loss = latency exceeds 3 second. Cable: 0.1% Latency : 12ms-58ms 

3. [REPORT] https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016 

Non-existent Service Level Agreements for Residential Users 
Residential Services have no SLA [REPORT]3 

Shared bandwidth with other customers that may degrade some application performance 

Effects of Over Subscription upon congestion 
 
 
Å Saving Cost: Divert traffic on already optimally used paths Č  may cause congestions on existing flow  

Å Heavy Investments: Fully redundant systems. 

https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-broadband-report-2016
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Internet Is Fragile and Vulnerable to Repeated Attacks 

Uncontrollable Malware Spread At The Scale 

Of IoT 
 
21 Oct 2016 DDoS Attack at Dyn, 

A provider of DNS services. 

Up to 10,000 IoT Devices involved 

5. http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-

human-error/ 

First [7 AM]  

Second [noon]  

Third [4 PM]4 

Identity Thefts and Data Breaches 
Between 2013 and 2016 Billion accounts were hacked ï thrice.6 

Massive Outages Due To Configuration Errors 

Amazon Outage of 28th Feb 2017 (Typo Error)5 

"Unfortunately, one of the inputs to the command was entered incorrectly and a larger set of servers was removed than 

intended," the Amazon note states.  

 

6 http://www.cnbc.com/2017/02/15/yahoo-sends-new-warning-

to-customers-about-data-breach.html 
4:[ DDoS] : http://money.cnn.com/2016/10/21/technology/ddos-attack-

popular-sites/ 

http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2017/03/02/technology/amazon-s3-outage-human-error/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
http://money.cnn.com/2016/10/21/technology/ddos-attack-popular-sites/
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Future Network Has To Be Open, Smart and Deterministic 

Scale & Security 

Multihoming, Multipath 

Å Always reachable and discoverable 

Å Same device different paths per flow 

basis or load balanced 

 

Addressing 
Å Reduce overheads over air 

Å Flexible for different end-point 

Å Favorable to diverse category of end 

points 

Mobility 
Å Across different accesses with 

continuity 

Latency 

Predictable & Measurable Reliability 

Path consistency 
Economy of path taken 

Eg. BGP path distribution 


