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Networks&are&cri5cal&infrastructure&
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Governments*need*data*to*guide*regula1on*

Customers*need*data*to*make*informed*choices*

Cri1cal*users*need*data*about*reliability*
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Measurements&can&give&increased&compe55on&and&innova5on&

Measurements&are&needed&to&understand&
the&robustness&of&mobile&broadband&networks&



Increasing&focus&on&measurements&in&academia,&
industry&and&&from&regulators&

MLab*

RIPE*Atlas*

SamKnows*for*OFCOM,*FCC*and*EU*

…*

Our&goal:&con5nuous&monitoring&of&all&MBB&networks&in&Norway&



Measuring&mobile&broadband&

Can*we*trust*the*Internet*
connec1on*on*elec1on*day?*

Measurements*from*almost*
100*vo1ng*loca1ons*in*10*
municipali1es*

Ac1ve*measurements*of*
availability*and*quality*from*
mul1ple*operators*

http://nevada.simula.no 
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Mobile&broadband&is&less&stable&than&it&should&

1*in*3*connec1ons*are*down*
more*than*10*mins*per*day*
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The&main&challenge&is&the&many&small&outages&
that&happen&every&day&
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Classify&nodes&based&on&rela5ve&performance&
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Monitors&are&good&at&different&5mes&
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ICE 

Telenor 

ice.net*

Telenor*



Operators&are&good&at&different&places*
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Operators&have&different&failure&pa^erns&
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Large&room&for&improved&robustness&if&you&could&&
connect&to&mul5ple&operators&at&the&same&5me&



Permanent&measurement&infrastructure&

All*MBB*operators*in*Norway*were*
invited*into*the*project*

Two*have*joined*and*will*provide*financial*
support*+*equipment*and*subscrip1ons*

Ini1ally,*all*measurement*nodes*are*
sta1onary*

Goal:*500*measurement*points*

Simula*is*establishing*a*permanent*infrastructure*for*measuring*MBB*
*Main*mo1va1on*is*to*measure*robustness*



We&are&tes5ng&different&hardware&

BeagleBoard*xM*

BeagleBone*

Raspberry*Pi*

TPXLINK*TLXWR703N*





How&should&we&measure&robustness?&

Connec1vity?**
Stability?**

Quality?*

Ability*to*maintain*a*VoIP*call?*
Ability*to*maintain*service*as*you*
move?*

We&need&good&and&commonly&accepted&metrics&


