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LTE evolution 

source: E. Dahlman: 4G, LTE-Advanced Pro and The Road to 5G 
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source: E. Dahlman: 4G, LTE-Advanced Pro and The Road to 5G 

Release 
10 

Release 11 Release 12 Release 13 

new scenarios •  DTD 
•  MTC 

•  eDTD 
•  eMTC 
•  NBIoT 

device 
enhancement 

•  Performance requirements 
    for Interference rejection 
    receivers 

•  Network-assisted 
   interference cancellation 
•  SIC, IRC for SUMIMO 

densification •  HetNet 
•  Relaying 

•  HetNet deployments 
•  dual connectivity 
•  small cell ON/OFF 
•  dynamic TDD 
•  Mobility enhancements 
    in heterogeneous 
    deployments 

•  dual connectivity 
•  LAA 

multi-antenna 
techniques 

•  DL 8 x 8 MIMO 
•  UL 4 x 4 MIMO 

•  CoMP with low-latency 
    backhaul  
• Enhanced control-channel 
   structures  

•  CoMP with nonideal 
    backhaul 

•  FD-MIMO 

Spectrum 
flexibility 

•  CA •  Carrier aggregation 
    across different TDD 
    configurations 

•  CA: FDD + TDD •  CA up to 32 carriers 
•  LAA 

miscellaneous •  smart congestion  
   mitigation 

•  SC-PTM 

main milestones of LTE evolution 
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DL UE categories 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

UL UE categories 
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3 ways to use free bandwidth in 3GPP 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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LAA LBT DL procedure 

priorities for channel access 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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DRS in LAA 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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example of RSSI based channel time utilization measurement 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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radio protocol architecture for eNB and WT 

DRB ID PDCP PDU 

WiFi MAC packet 

encapsulation of LW PDU into WiFi MAC  packet 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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overall architecture of LWA 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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user plane 

control plane 

Network architecture for NBIoT 

source: Rhode & Schwarz: NBIoT  White paper 
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network architecture towards 
towards the radio interface 

frequency bands for NBIoT 

source: Rhode & Schwarz: NBIoT  White paper 
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NBIoT operating modes 

new DL PHY channels in NBIoT 1 slot 

source: Rhode & Schwarz: NBIoT  White paper 
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NBIoT NRS 

NBIoT NPSS and NSSS 

source: Rhode & Schwarz: NBIoT  White paper 
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mapping of NPBCH into subframes 

slot structure at 3.75 kHz spacing 

source: Rhode & Schwarz: NBIoT  White paper 

new UL PHY channels in NBIoT 
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 NBIoT protocol structure 

source: Rhode & Schwarz: NBIoT  White paper 
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Massive MIMO system architecture 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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general AAS architecture 

source: Rhode & Schwarz: LTE-Advanced Pro Introduction 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

example of AAS intermittent TX traffic (DL direction) 

 example of AAS OSDD (UL 
direction) 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

 MIMO application development in LTE 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

cross polarization 

beam selection for polarization group using PMI 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

 non-precoded CSI-RS traffic 

CSI-RS operation with beamforming 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

SC-PTM 
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source: Rhode & Schwarz: LTE-Advanced Pro Introduction 

SC-PTM - new logical  channels 


