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LTE-A main features
Support of Wider Bandwidth(Carrier Aggregation)

• Use of multiple component carriers(CC) to extend bandwidth up to 100 MHz
• Common physical layer parameters between component carrier and LTE Rel-8 carrier
 Improvement of peak data rate, backward compatibility with LTE Rel-8

Advanced MIMO techniques
• Extension to up to 8-layer transmission in downlink
• Introduction of single-user MIMO up to 4-layer transmission in uplink
• Enhancements of multi-user MIMO
 Improvement of peak data rate and capacity

Heterogeneous network and eICIC (enhanced Inter-Cell Interference 
Coordination)

• Interference coordination for overlaid deployment of cells with different Tx power
 Improvement of cell-edge throughput and coverage

Relay
• Supports radio backhaul and creates a separate cell and appear as Rel. 8 LTE eNB to 

Rel. 8 LTE UEs
 Improvement of coverage and flexibility of service area extension

Coordinated Multi-Point transmission and reception (CoMP)
• Support of multi-cell transmission and reception
 Improvement of cell-edge throughput and coverage
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Backward compatibility

LTE Rel-8 cell

LTE Rel-8 terminal LTE-Advanced terminal

LTE-Advanced cell

LTE Rel-8 terminal LTE-Advanced terminal

LTE-Advanced backward compatibility with LTE Rel-8

An LTE-Advanced terminal can 
work in an LTE Rel-8 cell

An LTE Rel-8 terminal can work 
in an LTE-Advanced cell

LTE-Advanced contains all features of LTE Rel-
8&9 and additional features for further 

evolution
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Carrier aggregation

up to 100MHz

wide bandwidth transmissions

fragmented spectrum

interference management



Carrier aggregation



Carrier aggregation modes
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MIMO capabilities
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LTE-A





Beamforming





3 different MIMO capabilities
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Heterogeneous networks in LTE-A



Heterogeneous networks in LTE-A



enhanced Inter-Cell Interference 
Coordination (eICIC)

• Coordination between eNBs at different tiers (e.g. 
femto-marco) to mitigate interference

• Three categories
– Time-domain: Almost Blank Subframes (ABSFs) at 

macrocells, where no control or data signals are 
transmitted.

– Frequency-domain: Select different frequency 
channels for victim users in macro and femto

– Power-domain: Reduce power in femtocell to mitigate 
interference to macrocell

different tiers

Almost Blank Subframes

different frequency

Reduce power in femtocell



Almost Blank Subframes
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Relaying in LTE-A



Where to use relaying
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Co-ordinated Multipoint



Co-ordinated Multipoint



CoMP – Coordinated scheduling



CoMP – Joint transmission



CoMP – Dynamic cell selection
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