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Drivers for small cells

Coverage Capacity
Improve indoor coverage Fill coverage gaps & holes Macro not feasible Dense hotzone capacity

CELL PHONES
WORK HERE

Fill new coverage areas

L\ —

New opportunities
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Tools to manage network evolution with lower TCO

Maximize macro usage

Utilize traffic management
solutions
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QoS & DPI

Content
optimization

Network mgmt
automation & SON
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Different small cell deployment scenarios

Indoor: 10-100mW
Outdoor: 0.2-1W
Coverage radius: 10s of meters

Indoor: 20-100mW
Outdoor: 0.2-1W
Coverage radius: 10s of meters

Indoor: >10W
Outdoor: >10W
Indoor: 100-250mW
Outdoor: 1-5W

Coverage radius: 10s of meter

Outdoor: 5-10W
Coverage radius: 100s of meters

Outdoor: >10W
Coverage radius:
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Small cells and heterogeneous network

LTE — HSPA — GSM - WI-FI

00

DAS Micro Pico Macro Femto Wi-Fi

Seamless mobility

N
A\ 4
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Users expect always best connected experience

i

Small cell solutions must support voice, SMS and access to Internet for all device types
Heavy multimedia usage on smart phones, laptops and tablets require high capacity mobile
broadband




Maturity level of different small cell technologies

Mature mainstream - Emerging solutions
Widely used globally

Operator  Operator 'Operato
A [ c

HSPA Femto

b

A\

i

i

Wi-Fi cellular
Enterprise ~ Home ' interworking HSPA Micro

’
I
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Factors impacting operator small cell deployment timing

Network i

Small cell
Strong data traffic growth deployment
urgency

High urban densi
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Definitions of different small cell types

Output

transmit power

Architecture

Coverage
radius

Size and
weight

Max users

Typical
deployments
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Wi-Fi

20mW -
100mwW

LAN

<50 meters

<1L
<1kg

20-30
Consumer

Enterprise
Cafe

T —
Femto

Residential
10 -100mW
Enterprise
100-250mW

Gateway

<50 meters

<1L
<1kg

8-16

Consumer

N

Wi-Fi

200mW - 1W

Gateway

10s of meters
3-8L

2-5kg

30-150

Lamp posts

Building walls

Utility poles

(.

—

Femto

200mW — 1W

Gateway

10s of meters
3-8L

2-5kg

8-32

Lamp posts

Building walls

Utility poles

L‘
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Small cell deployment example: City center
Example EMEA frequency use scenario

Public Wi-Fi

Femto
(10-100 mW)

Pico o
(0,1—1W) N i JG/LTE1800 \

DAS
(macro)

outdoor
Ul Public Wi-Fi

Pico/Micro
D (1—-10W)

] Macro
({,{))) >10 W)
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Small cell deployment alternatives: City walk
Multiple options for different use cases
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Small cell deployment alternatives: Stadium
Need for dense capacity

Remote radio heads
= Typically operator specific
Fiber fronthaul to
centralized baseband
Part of macro network
topology
Additional capacity using
carrier Wi-Fi

Micro/pico cells EET mamesssemn Pico cluster
= Typically operator specific € 5= Tt - Typically operator specific
Part of macro network I8 = = S¥8  |ocal cluster network
topology S\ 8 T
Additional capacity using
carrier Wi-Fi
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Small cell deployment example: Suburban
Femto coverage & offloading, private Wi-Fifor fixed BB extension

Private Wi-Fi
Femto
(10-100 mW)

outdoor

((((Tﬂ)) Macro
(>10 W)

16 UNIK4230 Mobile Communications - Lecture 10: Small Cells and HetNets telenor



Small cell deployment examples: Village
Missing mobile coverage and no permission for macro site

outdoor
Micro

(5—10 W)

» Permission and site easier
to acquire

 Lower total cost of
ownership

» Reduced coverage unless
many micros are deployed
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Small cell deployment alternatives: Residential home
Fixed access availability determines alternatives

Fixed access is the main broadband connection Cellular access is the only broadband connection

» Macro provides cell coverage for indoor & outdoor « Macro provides cell coverage for indoor & outdoor

» Wi-Fifor sharing fixed broadband for computers, + Additional coverage & capacity with nearby
smartphones and connected devices micro/pico

 Femto for voice & broadband for cellular devices « Mobile router for sharing cellular connectivity for Wi-

Fi capable devices

telenor
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Small cell deployment alternatives: High rise building
Small cells for indoor coverage and capacity

S

« Planned and deployed by customer
» Dedicated to customer or open to all
» Utilizes femto gateway architecture
« Utilizes building LAN for backhaul

J Customer deployed private Wi-Fiand optional guest Wi-Fi
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