interDigital

Webinar

October 6, 2011

Is On-Loading

the New Off-Loading?

Policy-Driven Bandwidth Management
In Heterogeneous Networks

© 2011 InterDigital, Inc. All rights reserved.



Is On-Loading the New Off-Loading?

Special Guest Featured Speaker Moderator

Dean Bubley Jim Nolan Jack Indekeu
Founder Executive Vice-President Director
Disruptive Analysis Research and Development Corporate Marketing

InterDigital InterDigital

A - _ interDigital
© 2011 InterDigital, Inc. All rights reserved.



A
o

Disruptive Analysis

WIFi for mobile operators:
Is On-loading the New Off-loading

Webinar, 61" October 2011

dean.bubley@disruptive-analysis.com



“‘ Disruptive Analysis

) %

Why do mobile operators need WIiFi?

n Basic “hygiene factor” expected by users anyway

n Indoor coverage

n Data offload (for both volume of “tonnage” & signalling)
n Incremental capacity to avoid spectrum constraints

n International roaming

n Onload and value-added location-specific business models
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Congestion? What's the problem, exactly?

@ BitTorrent

HTML

B) Specific users? C) Specific traffic types?

You[li:

Broadcast Yourself™

D) Specific times? E) Specific locations? F) Specific apps?
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Mobile broadband traffic management options

Macro radio
network
upgrades &
optimisation

Tuning TCP/IP &

contention mgmt _
Compression,

Policy-based optimisation &

—] < ) traffic- shaplng transcodlng

@ = o=

10 ‘j i)
Y....
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Device- Local offload Caches Transport/core  Congestion APIs
based (WiFi / Femto) / CDNs offload & monitoring

solutions

| Offload often easier than application-specific policy

October 2011 Copyright Disruptive Analysis Ltd 2011



“\ Disruptive Analysis

\

“Seamlessness’: not always appropriate

N SAVILE
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11

The best-tailored products
have seams for areason
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User interface & interaction challenges ahead

Operator offload
WiFi client / app or B% :
auto m ated Iog O n Westminster - Parliament

J Home broadband
= “take-away” WiFi

Square

Site type

Address

llllllllll

Content-
provider
dedicated WiFi

v

Plus enterprise

3d-party WiFi, loyalty
O . Telco OTT WiFi, de.V|.ce
2 Wil Onload WiFi vendor WiFi etc

Everyone's welcome

October 2011 Copyright Disruptive Analysis Ltd 2011



“‘ Disruptive Analysis
) %

Not all smartphone WiFi will be offload

WiFi Traffic over other
onload operator’s WiFi
Extra
“Elastic”
WiFi
> Traffi
WiEi raffic over |
offload contracted operator’s
3G Data WIFI or roaming
3G Data

Private Private

WiFi WiFi

Smartphone data with

operator WiFi
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Leveraging WIiFi for Mobile Broadband Traffic Management

Providing bandwidth, mobility, and robust connectivity to
Smartphone users

— Bigger Pipes — more spectrum or throughput per link

— More Pipes - effective use of all available radio networks

— Better Pipes — efficient content delivery

Emerging solutions create an integrated “Network of Networks”
— Need to manage data flows and signaling across disparate networks
— Solutions can be either at the IP and/or Radio Access Layers

Policy driven Bandwidth Management is the key

— Policies or preferences can be set by the Network Operator, and also by
the Smartphone




Reaching Practical Limits on Wireless Links

Bigger Pipes alone will not solve all capacity & coverage needs

“Supply Side” Strategy Won't work forever
More Bits per Hertz or Approaching Shannon’s Limit per link &
auction additional spectrum limited worldwide spectrum available




Using Multiple Networks to Meet User Needs

« Traffic Offloading  Least-Cost Routing e Premium /Tiered Services
 Traffic Onloading » Load Balancing

Leveraging e right “Pipe(s)”

e BW Mgmt solution based on Network & User Policy
e Policies allow/enforce different traffic flows for;
e Enterprise - BYOD
e Home or Roaming
e By Subscriber or Application; e.g. Gaming, Video, ....

e Choosing the right pipe

per application

» Meet different user needs

or levels of service

* Provide most effective
delivery



Policy based Solutions Leveraging Heterogeneous Networks

Policy Control

(PCRF etc.)

Policy Control 4
(ANDSF etc.) o —~

'

' Network A QoS and Protocol

/ ﬁ\_( - — Analytics

-(..- - -

BandWldth 2 —— Network B

Aggregation/

Management - N
Client \ NI, Segregation
-k\"‘_"‘-__,_,.f"—
IP layer

Programmable Policy rules & Application Detection

Bandwidth
Policy based Network Selection - Offload Management Server

IP Flow Segregation (assigning an IP flow to a specific network)
IP Flow Mobility (moving an IP flow across networks)

Bandwidth Aggregation (distributing an IP flow over multiple networks)
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Bandwidth Management Client Solutions for Commercial Platforms

Connectivity and Mobility Client for Mobile Devices
(Smart Access Manager)

3GPP, IETF compliant Connectivity and Mobility

Policy driven bandwidth management for maximizing throughput & QoS/QoE
Operator-controlled network access (Network Server)

Supports Network monitoring and reporting from device

Application and network awareness based optimization

Context-aware access - location, battery, link quality, cost etc

Real-time event management - congestion, traffic shaping etc
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Laptops and USBs Smartphones and Tablets CE Devices
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Holistic Traffic Mgmt Schemes that support Offload & Onload

Smartphone traffic guided by policy that
accommodates service provider and user preferences

Traffic over other
operator’'s WiFi

Aggregate Flows _ _
(using multiple Extra Traffic Steering

networks) “Elastic” (Assign Flow
WiFi based on Policy)

Traffic over
Wi Fi contracted
operator’'s WiFi
offload or roaming
3G Data
3G Data = 0 0]o 0
egreqgatiac
DVE 0
Private Private
WiFi WiFi
. Smartphone data today Smartphone data with operator WiFi
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