Femtocells - Building the Quality Network for Mobile
Operations - Oct 2010

From coverage to quality: building
the future network

represented by: on behalf of the
Josef Noll, Professor Center for Wireless
University of Oslo/UNIK Innovation Norway
josef@unik.no CWI Norway (http://cwin.no)
F;ﬂg:k;;er:iTelemark @ NTNU % .' U n IH \ S
ﬁ NIVERSI A\LUL oh‘ U oSO SITETET ‘. - Uni\;ersitetet

HOGSKOLEN | BERGEN i St
Oct 2010, Josef Noll =~ on&ef

torsdag 28. oktober 2010


mailto:josef@unik.no
mailto:josef@unik.no

Outline o

* Network capacity requirements
— need for doubling the capacity of the mobile network
— including customer equipment

* The core network challenge
— indoor coverage for

* Analysis and experience
— current models are not sufficient for Beyond3G
— the academic offer for a Norwegian project
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Diverged Traffic & Revenue Growth

Traffic

v'From Kilo (103 ) bytes to Tera (10'2) and Zeta (102! ) bytes Complexiy

v’ Global ubiquitous Internet-based solution with hyper
Connectivity

v"Hundred-fold increase in network flow brought by mass
terminals and mass digital content, and the thousand-fold,

increase in traffic flow on mobile networks
Revenue

v’ Users are spending more time on the phone & internet

v’ Average household spending on communication falls

v' Consumer pay less while getting better value -> they pay
~30% less than 5 years ago

Time

Coverage | &lcliil  Quality

M
v/ Significant growth in traffic while slow in revenue Map = JAE]S

v’ User experience at risk

Walled
v'What do we do with a surging traffic

Garden

mLimit/control it?

mTurn it to revenue?

=Bring the cost of it down? .A elay
Femto

Small
Micro/Pico
Cost reduction is a very critical aspect of the future networks. Macro
Telecom seems to be the only sector delivering price decrease

. = [source: Sharam G Niri, 2010] (adapted)  Empowereabymnovation  [NJIEQC




5G access - business Jcwi
considerations ¢ .

 The radio dilemma * The business dilemma
— outdoor to indoor — 5G access is expensive (range)
— changing access means loosing
revenue

\cell capacity
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loaded cell

0.5 Mbit/s indoor coverage

limited load

“coverage cell” “70-80% indoor usage”

[drawings: Jargen Grinnes, Telenor, 2010]
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Real network usage o

e EXxpectation motoroia 20091

- 389%0 of users > 20 Mbit/s

32% of users 7...20 Mbit/s
30% of users 1.2...7 Mbit/s

Aggregated data rate
> 65 Mbit/s

> 20 Mbit/s

> 7 Mbit/s
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Real network usage ¢CWi,
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- no femto
Agaregated data rate - indoor usage
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Open issues and scwl,
Suggestion for Project
P
« Realistic values for
— usage pattern for LTE (>90% indoor?)
— current models are not sufficient for Beyond3G
— core network capacity reduction due to indoor usage
 The business perspective for femtocells
— Single operator cells versus multi-operator cells
— Regulation, frequency, interference
— User-managed femtocells omett ol
J cel) quiP caQ‘ta\ > $
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« Academia can support Term O{max g one NO outet Cap ; Cap®
— stress-testing the outdoor network Capt* c0® Y\gpad‘et {yacﬁO“o
Outdoor-indoor Cor® “ewoce cost &%
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— Femtocell coverage and interference Ma?
NRCT T -
mrad @ NTNU %q UNIK
gskolen i Telemar - UNIVER ‘ N
S0 uNTVIREVTETET L, Universitetet
ﬁ %Yy 5 10SLO HOGSKOLEN | BERGEN i Stavanger
Cress Jan 2010, Josef Noll 6

torsdag 28. oktober 2010



®
Business perspective of Femtocells $C\W
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40% market share
x 10°  Results for 40% market share and 64 users per macrocell
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= HBS capex
—%— HBS opex -
~{— HBS total

—<— Macro capex
—5— Macro cpex
—— Macro total

> Total network costs

n

e
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L]

OpEx and CapEx
calculations based on
“free provisioning” of

home base stations

- >
[source: H. Claussen, 2007] " — G
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Business perspective of Femtor~" $CWiI
. q?
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& Macro opex
—— Macro total

‘ > Total network costs

OpEx and CapEx
calculations based on
“free provisioning” of

home base stations

[source: H. Claussen, 2007]
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Conclusions ‘CW

|
« 70-80% of indoor r ,'.
3G from users : JUST CLOSE
expectation | reality XoUR EYES ANP [ )
MAG\NE THE WIRE.]
>20 Mbit/s 38 % 16 % L L’;: b |

7-20 Mbit/s 32 % 17 % L’

1.2-7 Mbit/s 30 % 32 %

_ (-359% )
e Open issues

— usage pattern for LTE
(>90%7?)

— Reduction of network load
through femtocells

— user experience “where is
my operator”

e Suggestion for national project
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« Mohammad Mushfiqur Rahman
Chowdhury for 5G discussions and
calculations
— see tutorial ICWMC 2010 for whole picture

* Arlindo Bengui André for LTE work
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« Frank Reichert for comments on 5G
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 Ramjee Prasad for initiating the “discussion’
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femtocell

* Vegard Kjenner from Netcom for LTE usage
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« Per Hjalmar Lehne from Telenor for
generations

« Jorgen Grinnes from Telenor for 3G
examples

 Bent Bentsen from DnB NOR for the
information on Payment and TSM Nordic

» Truls Berg from Movation for mobile usage
data

* Linda Firveld from MobileMonday for
femtocell industrialisation

« Shahram G Niri from NEC for collaborative
discussions

My Telecom colleagues from various Eurescom

projects

* and many, many more....

more info: "Collaborative Radio for 5G Mobile and Wireless
Communications, ICWMC 2010 tutorial, Valencia, Sep 2010
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