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5G Service Vision  
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5G Key Performance Targets 
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Spectrum remains a key challenge  

Fundamental limits in using spectrum below 7 GHz  for 5G 

Performance degradation in carrier 
aggregation 

w Switch loss (1dB per switch) 
w Power amplifier & antenna  inefficiency 

 Impact of the number of  bands  on the 
cost of  LTE modems 

1.56 bps/Hz " 6.27 bps/Hz " 9.43 bps/Hz 

(2 Antenna)            (32Antenna)            (64 Antenna) 

 
BS antenna 

(H x V) 
UE Rx 

Avg. 
throughput 

(bps/Hz)  

Edge 
throughput 

(bps/Hz)  

2Hx1V, 
(0.5˂ ) 

2 1.51 0.029 

32Hx1V, 
(0.5˂ )  

1 6.27 0.252 

64Hx1V, 
(0.5˂ )  

1 9.43 0.446 
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β RF  Front  End  Technology Challenges 
ICT KTN-Cambridge Wireless joint Position Paper, 
December 2012 
 
      

 - Limit in expanding bandwidth: Carrier aggregation degrades system performance 
 - Significant increase in  modem cost due to increased   RF front-end complexity 
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Unlocking mm-Wave spectrum for 5G 

 
 
 
 
 
 
 

 

wThe  mm-Wave bands  provided up to 25 times more 
spectrum than available for 4G 
wVery large blocks  of  contiguous spectrum  to support  

future applications  
wSmall wave-length  makes possible use of  large antenna 

arrays  for  adaptive beam forming 
wPropagation exponent is   very similar to  spectrum 

below 7 GHz,  as long as beam forming   is maintained 
between BS and  terminal 
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mmWave mobile communication prototype 
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  LoS Range 

Outdoor Line-of-Sight (LoS) Range Test 

Test Results ς Range  

- Error free communications possible at 1.7 km LoS with > 10dB Tx power headroom 

- Pencil BF both at transmitter and receiver supporting long range communications 

- 1710m LOS 	Í�½  �•�N�;  �9�½ 

���½  

1.7 km 

Base 

Station 

Mobile 

Station 

Suwon Campus, Korea 
�ÿ  Support wide-range LoS coverage 

�9 16-QAM (528Mbps) : BLER 10-6  

�9 QPSK      (264Mbps) : Error Free 

BLER  : Block Error Rate             QPSK  : Quadrature Phase Shift Keying       QAM : Quadrature Amplitude 
Modulation 


