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Scope of Discussion

 Scope of hardware under discussion: 

 Computing: high rate computation (for Gigabit applications), FPGA, 
SoCs, GPUs

 Data Conversion: High rate/resolution ADCs/DACs

 RF-Front end: filters, switches, amplifiers, mixers, RF 
photonics/MEMS

 Antennas: antennas, antenna arrays, phased arrays, and lens-
arrays or other architectures

 Technologies: CMOS, BiCMOS, III-V, Graphene, CNT

 Applications: 

 Below 6GHz: all existing wireless technologies and will likely 
include most of the emerging technologies for internet of things

 Above 6GHz: represents emerging technology for multi-Gigabits/s 
rates and sub-millisecond latency; e.g. mmW and cmW technology 
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Hardware for < 6 GHz applications

 How much room for additional spectral efficiency/data rates 
is available below 6GHz? e.g. through carrier aggregation, 
FDD/TDD, full-duplex, massive MIMO

 What hardware advances are critical in this regard? 

 Hardware bottlenecks for software defined radios? Filters, 
Amplifiers, Transceivers, ADCs/ DACs? 

 Key challenges and opportunities for massive MIMO? 

 Key challenges and opportunities for full-duplex? 



4

Hardware for > 6 GHz applications

 What are the key hardware challenges and opportunities for 
above 6GHz technologies?

 Filters, Power Amplifiers, ADCs/DACs, DSP?

 Antenna Arrays? Phased arrays/Lens Arrays? 

 What are the most promising advances at cmW (10-30GHz) 
and mmW (30-300GHz) frequencies?

 What role would electro-optic and RF photonic approaches 
play in cmW and mmW communications? 

 challenges/opportunities?
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General Hardware Questions

 How do licensed versus unlicensed bands impact hardware 
requirements?

 What impact does spectrum sensing and spatial selectivity 
have on hardware requirements?

 The spatio-temporal analog-digital interface is highly 
complex at high frequencies/large bandwidths. Can 
advances in ADCs/DSP save us?

 Any other hardware advances in the making that will 
dramatically impact access to the radio spectrum?
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Device and Materials Considerations

 What does future CMOS scaling mean for RF and spectrum 
usage? 

 Will new materials such as graphene and CNT crosss into 
commercial RF systems and what impact will they make?

 Are there opportunities to bring photonic integration to 
commercial RF and mmW applications? 

 What advances in packaging of RF and mmW systems can  
lower cost or improve performance? 


