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Signaling Storm in Mobile Networks, January 2012
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9:40 AM -- Thought mobile operators had the smartp
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Last week, NTT Docomo Inc. (NYSE: DCM) suffered 3

milion subscribers unable to make voice or data calls for about four and a halr hours. According to Articles

reports, the operator has pointed to a certain free voice application that runs on the Android OS5 as

the main factor that led to the outage. Cisco Had a Shaot at Skype 2/22/2012
Ubiguisys Uses Intel for Small Cells 2232012

An operator spokeswoman confirmed that Docomo CEO Ryuji Yamada did say at a press EXFO Aids VolTE Tests 2/23/2012

conference on Friday (Jan. 27) that the operator wanted to talk to Google (Nasdaq: GOOG) about Dish Profits $313M in Q4 2/23/2012

how to control this smartphone-generated signaling that is embedded in Android OS applications. Liberty Global Loses $435Min Q4 2/23/2012
If You're Going to MWC, ., 2/23/2012

In addition, Docomo wants to work with other operators through the GSM Association (GSMA) on TMobile's Riace to Faster 4G /222012

counter measures to deal with smartphone signaling.

The Docomo spokeswoman explained to Light Reading Mobie that the operator was in the
process of upgrading its network on Jan. 25 to cope with the increase in signaling traffic from
smartphones. Within hours of the new system being activated, it was not able to cope with the
level of traffic, which is something the operator did not expect, she explained. The service outage
started at about 8:30 a.m. and lasted until about 1:00 p.m.

This sounds like a network upgrade that went wrong for Docomo and caused the outage. But the
underlying problem the operator was attempting to address is the surge in signaling traffic on its

netwinrk whirh in thic race annears tn he nenerated from Andrnid-haced emartnhnnes in
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Smartphone Gaming ...
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Application Diversity in Mobile Networks
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Increasing heterogeneity on application layer

Increasingly diversity in mobile applications with specific network access patterns

= 3G network congestion due to high amount of application-generated signaling traffic
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Inferring Network Signaling Load
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News Reader: Inline Ad Placement
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Network-aware
application design
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Network- aware vs.
network-unaware application
design
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Network-unaware application design

low QoS : still low QoS: introduce other

A increase [ counter measures (e.g.,

packet/bit rate Codec change, app. layer
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Network & Application: a never-ending tussle

» A never-ending tussle: Applications & Networks
» Research: network-oriented or application-oriented
= Can we design advanced applications without knowing the underlying network?
= Can we design future networks without caring about possible applications?

» Application-aware Network Design
= Network design should be adaptive towards application
= [nter-application control and network design necessary
= Composing a network for a QoE-aware application

» Network-aware Application Design
= Application design has to take network features into account
» Performance problems with network-agnostic applications
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Network & Application:
a hever-ending tussle
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Network-aware application design

Application-aware
network control

Network-aware

application design
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Application and Network

Application Application Application

(‘;,y

Network

S I

University of Wiirzburg
Institute of Computer Science Phuoc Tran-Gia



Example: Improving YouTube Download Quality

» Ultilizing application information

i

YouTube playtime buffer

current | pre-
| playtime | buffered
t playtime |
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Example: Improving YouTube Download Quality
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Application-aware Traffic Management
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» Application unaware
» Fair share with respect to QoS (throughput)
» Bulk data download perforance: good
= YouTube quality: bad &2
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Application-aware Traffic Management

data [kB/s]

» Application aware: Observing YouTube playtime buffer
* YouTube is prioritized in case of low YouTube buffer
= e.g. buffered playtime B <10 s
= YouTube is playing fine
= while download performance only marginally influe
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... emerging protocol
architecture ...
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Emerging protocol architecture

Layer Model

Social
Network

Users

Application 1

Physical

Network

iii| Ph S|caI|
y y,

University of Wiirzburg
Institute of Computer Science Phuoc Tran-Gia



Applications & Networks
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Applications & Networks
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