Propagation Aspectsin Future THz Communication Systems

Thomas Kirner®
Technische Universitat Braunschweig, Institut filmcNrichtentechnik, Germany
*Terahertz Communications Lab, Braunschweig, Germany
t.kuerner@tu-bs.de

Today, commercially available systems for Wirelessal Area Networks (WLAN) or Wireless Personal
Area Networks (WPAN), for example based on the |EE&ndards 802.11n or 802.15.3c standard,
achieve data rates of up to around 1 Gbps. Howitefpreseeable that within the next decade dats
even beyond 100 Gbps will be required [1]. Potértjaplications requiring such high data rates are
wireless extensions of Gigabit Ethernets LANs, ppmint-links connecting a hard drive or a camera t
computer, e. g., or wireless kiosk downloading @gtibns. Recently, a lot of medium- and long-term
development and standardization activities haven lst@rted. Medium-term activities are dealing with
systems operating in the 60 GHz band, where 7 GHamdwidth have been allocated for worldwide use
allowing the development of systems with data rafeseveral Gbps. In the long term, data rates teéyo
100 Gbps require the allocation of a multitude @f@Hz of spectrum. Such an amount of spectrum is
available only at frequencies beyond 300 GHz. Filas and concepts targeting wireless commuranati
beyond 100 GHz have been reported by various @segoups [2],[3],[4],[5].[6],[7]- In 2008, a THz
Interest Group was established within IEEE 802dl.&xplore the possibilities to standardize a WPAN
operating beyond 300 GHz [8].

In the 300 GHz frequency band, the path loss is ewvere significant than at 60 GHz and appropriate
measures to mitigate effects in none-line-of-siiitOS) cases, caused e. g. by the influence of mgpvi
people, are required. Advanced antenna technigliesbleam forming or beam switching are a
pre-requisite to guarantee seamless service. lar aal consider such techniques in the standards
development, the propagation channel operatindheget mm- and sub-mm wave bands in realistic
environments must be well understood. For exanapie,to the short wavelength even the small surface
roughness of typical building materials has a negligible impact [9]. Therefore, intensive channel
modeling activities are required for frequency lsbeyond 300 GHz. This invited key note talk presid

an overview of the corresponding channel measureamehmodeling activities. Results will be presdnte
both for isolated propagation phenomena and forenmmmplex scenarios close to potential future
applications.
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