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What are the possibilities to achive ultra high data rates? 
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Option 2: 

 Exploiting new Spectrum 

beyond 275 GHz 

Option 1:  

Using already allocated 

Spectrum at 60 GHz 

http://discovermagazine.com/2007/jun/tireless-wireless/allochrt_lg.jpg 

- limited bandwidth (~ 7 GHz) 

- complex transmission schemes 

- massive MIMO 

 

- Bandwidth > 20 GHz 

- simple transmission schemes 

- high-gain antennas 

 



19 June 2018 | Thomas Kürner | EuCNC Keynote on THz Communications  | 4/55 

Brief Introduction to THz communications 

ÁTHz characteristics 

ÁHuge bandwidths (50+ GHz) are available at THz frequencies (300 GHz ï 3 THz) 

ÁTHz components become available to emit 0-10 dBm at 300 GHz 

ÁSimple modulation schemes (QPSK) are suitable for high data rates (100+ GBit/s) 

ÁHigh path losses: free space path loss of ~100 dB at 300 GHz for 10 m 

ÁHigh directive (~25 dBi) antennas required for most applications 

ÁAtmospheric windows of ~50 GHz (attenuation due to resonance of molecules in the air, 

>2 dB/km) 

 

ÁChallenges 

To make THz communications happen a couple of challenges have to be met: 

ÁChannel models for the envisaged applications are required 

ÁRF front-ends and antenna concepts have to be developed 

ÁAppropriate base band transmission techniques need to be defined 

ÁStandards have to be developed and regulatory issues have to be resolved 
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Possible Applications for THz Communications 

(3) Kiosk downloads 

10...20 

Gbit/s 

(1) THz WPANs/WLANs 

10...100 Gbit/s 

(2) Wireless data to home 

10é40 Gbit/s 

(4) Backhaul /Fronthaul links  

10..100 

Gbit/s 

(5) Wireless Links in 

Data Centers 

10...100 Gbit/s 

(6) Intra-Device 

Communication 

10...100 

Gbit/s 

Kürner, T. ;Priebe, S., Towards THz Communications - Status in Research, Standardization and Regulation, Journal of Infrared, 

Millimeter, and Terahertz Waves, Volume 35, Issue 1, January 2014, pp. 53-62 
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Motivation 

ÁA wireless communciation 

system, which is going to be  

operated in a  

 

Ánew frequency band or 

Áa new application 

environment or 

Áin both  

 

Átriggers activities in channel 

characterisation and channel 

modelling 

 

Áchannel measurements are 

always the first step 

 

 
Wireless Links in 

Data Centers 

Intra-Device 

Communication 

Indoor Communication & 

Impact of Building Materials 

Dynamic environments in combination 

with high gain antennas 
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Modelling the Indoor Propagation Channel  

ÁAs at 60 GHz Ray-tracing is well-suited to 

model the propagation channel beyond 

300 GHz in indoor environments 

 

ÁProper modelling of reflection and 

scattering processes for typical building 

materials required: 

ÁReflection on smooth surface 

ÁScattering on rough surface 

ÁReflection on multi-layer objects 
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Rough Surface Scattering in Specular Direction 

 Scattering on Rough Surfaces 

 plaster  Raufaser wallpaper 

Piesiewicz, R.; Jansen, C.; Mittleman, D.; Kleine-Ostmann, T.; Koch, M.; Kürner, T.; Scattering analysis for the modeling of THz 

communication systems; IEEE Trans. on Antennas and Propagation, Vol. 55, No. 11, November 2007, pp.3002-3009 
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Rough Surface Scattering in Specular Direction 

Measured Surface Properties of  Raufaser 


