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Agenda

ɛ5G Overview

ɛFixed Wireless Access

ɛMedia Distribution in Cellular networks



Driving the evolution of mobile networks
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Mobile Network overview:
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Technical specifications of 5G
Building Capacity

Peak Data 
Rate

1 - 20 Gbps

User 
Experienced 
Data Rate

10 -100 Mbps

Spectral 
Efficiency

×1 - ×3

Mobility
350 - 500 

km/h

Latency 1 - 10 ms

Connection 
Density

10k - 1m 

devices / km2

Network 
Energy 
Efficiency

×1 - ×100

Area Traffic 
Capacity

0.1 - 10 

Mbps / m2

Availability
99.999%

(of time)

Battery life 10 years*

Reliability
99.999%

(of packets)

Position 

accuracy
10m - <1m 

Security

Strong subscriber 

authentication, user 

privacy and network 

security

*For low power IoT devices     Source: ITU-R, NGMN, 3GPP



Spectrum Evolution ȟ
a capacity & coverage game
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ÅLow bands 700-900 MHz provide coverage, and good indoor penetration
ÅLow bands 1800-2600 MHz provide capacity
ÅCarrier aggregation increases subscriber speeds and Cell capacity
ÅMidband TDD provides massive capacity
ÅmmWave provides massive capacity but comes with propagation 

challenges



Triple band Radio 
700/800/900 MHz

Triple band Radio 
1800/2100/2600 MHz

3.5 GHz

Active Antenna System



Massive MIMO: Functionality

ɛMulti-User MIMO

ȟ Multiple UEs reuse same 
frequency-time resources

ȟ Capacity gain in high load 
and when channel is suitable

ɛSingle-User MIMO

ȟ Sharp beam follows UE

ȟ Higher SINR increases data rate

ȟ Benefit irrespective of load

ɛCell Shaping

ȟ Define cell shape to fit UE 
distribution

ȟ Decreases the inter cell 
interference



Beamforming explained





The importance of Low-Band
Uplink (back-channel) is limiting factor

Carrier Aggregation

Carrier Aggregation up to 16dB

UL Data&Cntrl

TDD 3-6GHzcoverage baseline

Mid Band TDD

FDD Low Band

ɛLow bands serve as an anchor 
band of the radio connection

ɛMid & High bands serveprovide 
huge capacity but have limited 
range

ɛBy putting Uplink predominantly 
on the Low band , the effective 
reach of the Mid & Highband
increases

ɛLow bands are also important to 
provide much needed capacity on 
Cell Edge (and indoor)

ɛHence interest in new low-bands:
-B71 (617-698MHz)
-B31 (452.5-467.5 MHz)



5G is use case driven

Enhanced MBB

Critical MTC

Fixed Wireless 
Access

Massive MTC


