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Comparative Analysis between Measurement and Simulation for Sample Area 
Based on Realistic Material Parameters (Permittivity and Conductivity) 
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Simulation Results 
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o High density of households 
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Available BW DL : UL 
80 : 20 

AU Throughput CPE Throughput 

Average [Gbps] Average 
[Mbps] 

5% Edge  
[Mbps] 

50%  
[Mbps] 

95% 
[Mbps] 

600 MHz 
Downlink 2.64 160.0 31.8 144.1 412.5 

Uplink 0.38 23.0 5.2 18.5 63.4 

200 MHz 
Downlink 0.88 53.33 10.5 48.0 137.5 

Uplink 0.13 7.68 1.8 6.2 21.1 

Simulation Assumptions 
• 33 CPE subscribers serviced by an AU, 50% CPE activity, full buffer traffic model   
• 28GHz, 2 x 2T2R per AU, Overhead = 40%, BW = 600/200MHz, X-pol 2x2 MIMO 
• Outdoor2Indoor (window) Penetration loss = 10dB 

 
* Note : This is a capacity limited case 

Evaluation Results Based on Ray-tracing and System Level Simulations 
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 LTE pre-release small-cell FD-MIMO 
20MHz BW TDD @3.5GHz, 32-TRX ports 
Compact eNB with fully integrated array   
antenna, RF, and baseband 
 
 
 
 

 Support of adaptive 3D-Beamforming  
 and high-order MU-MIMO 

Support of multi-user MIMO  
  up to 8~12 UEs simultaneously 

 High-order multi-user MIMO with FD-MIMO PoC 
12-UE MU-MIMO indoor test: 422Mbps DL  

                                                       aggregated throughput 
Realtime demo at NIWeek2015 (Aug. 2015, Austin TX) 
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  OFDM shaping with filtering/windowing 
 Spectrum confinement enhancement 
 Support of Coexistence for  
 eMBB, URLLC, mMTC services 

 
 

 

  Non-orthogonal MA (NOMA) 
 Spectral efficiency enhancement 
 & low latency 
 Multiple UEs share the  
 same time/freq. resources  
 

different 
   windows 

  LDPC for Multi-Gbps 
 Much better areal/ 
 energy efficiency  
 for implementation 

 

 

 

 

 

  LDPC-based IR-HARQ  
Comparable performance  
to LTE Turbo IR-HARQ 



Study Items 

RAN 5G  
Workshop 

Sep. 2015 

Rel-15 Rel-14 Rel-13 

Mar. 2017 Mar. 2016 

WRC-15 

Rel-16 

Further Enhancements Work Items Channel 
Model SI 

5G Standards 5G Phase II 

WRC-19 

IMT-2020 
Specification Dec. 2019 

5G Phase I 

Dec. 2017/Mar. 2018 
Non-standalone 

Jun. 2018 
Standalone 

Jun. 2018 
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