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Content

e Measurement System
 Influence of Antenna Misalignment

« Characterising Propagation Phenomena
— Reflection
— Scattering
— Diffraction

« Measurements in a complete Indoor Scenario
e Conclusions
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300 GHz Transmission System

CVBS signal CVBS signal UHF

g [ &

DVD player TV tuner card

Jastrow, C., Minter, K., Piesiewicz, R., Kirner, T., Koch, M., Kleine-Ostmann, T., ‘300 GHz transmission system’, IET Electronics
Letters, Vol. 44, No. 3, January 2008, pp. 213-214.

see also: doc.: IEEE 802.15-15-08-0336-01-0thz-thz-communications.pdf
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300 GHz Radio Channel Measurement System - 1

e R &S ZVA40 Vector Network Analyzer

o External 300 GHz transmitter (Tx) and receiver(Rx) front
ends

o Core component: subharmonic schottky diode mixer

o Same external local oscillator (DRO) (16.66 GHz x3 x3) for
Tx and Rx for phase synchrony

» Three different types of antennas used
* Frequency range: 290 — 310 GHz
* Frequency Domain -> Time Domain

see also: doc.: IEEE 802.15-15-09-0496-01-0thz-measuring-the-channel-characteristics-at-300GHz-preliminary-results.pdf
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300 GHz Radio Channel Measurement System - 2

Netzwerkanalysator
<_Torl|  R&SZVA40 Tor 2
(10 MHz - 10 GHz)

e pp——_—

Sender
Empfanger

Leistungsteiler

O——0)

Referenzquarz (10 MHz) DRO (16,66 GHz)

see also: doc.: IEEE 802.15-15-09-0496-01-0thz-measuring-the-channel-characteristics-at-300GHz-preliminary-results.pdf
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Antennas

Horn Antenna Wave Guide Horn Antenna with
Polyethylen Lens
Gain 26 dBi 10 dBI 40 dBi
3 dB- width 11° 100° 1°
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Antenna Diagram: Horn Antenna
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Antenna Diagram:
Horn Antenna with Polyethylen Lens
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Influence of Antenna Misalignment

 Measurements for Horn Antenna at Tx and different
Antennas at Rx
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Example: Horn Antennas used at Tx and Rx
Analysis In Frequency Domain
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Example: Horn Antennas used at Tx and Rx
Analysis in Time Domalin

-40
-50
-60
II
I|| |
I
)
=70 I|I|I .l'l'
/| b
-80} b\ |\ 4 —— h=0em
hit) / L — h=2cm
dB \n | ) L hsdem
~90 II II""'“'L\“'H h=8cm
""‘«;,‘__‘““‘LMW
‘|,""" o k\““'”‘*\m\m,
-100} ™ . o . ||\|
. » M m aw,.\,qr,-l,,qﬂ -«"r|||\|ql“ )(Ilh
AV .-\. et » | Wi
-110 Mo l vl b
| s
-120 AR |||| . I . J
LT | | e |
| | .]'.'I' | ,I_ || .Il 1 |I | / |.||.I' A (| |
-130 | L L I LA AR |
0 4 8 12 16 20 24 28 32 36 40
t
ns
Submission Slide 12 Thomas Kirner, TU Braunschweig




November 2009 doc.: IEEE 802.15- 15-09-0756-00-0thz-channel-measurements

Summary on Antenna Misalignment

Displacement Antenna at Rx

Horn Antenna Wave Guide Horn Antenna with
Polyethylen Lens

d=40cm,h=0cm -23,3dB -44.3 dB -12.3dB
d=40cm,h=2cm -27,4 dB -45,2 dB -19,7 dB
d=40cm,h=4cm -29.3dB -47 dB -41.4 dB
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Reflection Measurements

 Measurement Set-up
— Reference measurement using a copper plate
— Reflection Loss

RL‘dB = SZl,MUT‘ -3

dB 21,Copper

dB

&k,
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Reflection Loss: Wood
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Reflection Loss: Plaster
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Scattering Loss: Wood
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Scattering Loss: Plaster
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Measurement of Diffraction L0sSS

 Measurement Set-up

Diffraction Edge Tx
(Copper Plate)

RX
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Comparison of Measured Diffraction Loss
with Simulations based on a Knife Edge
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Measuring a complete Indoor Scenario
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Measurement of Multipath Signals

Tx.
Path  Path Number of Measured FSL Other Cabinet
Lenght Reflections Path Loss Losses
(a) 1,67 m 0 90,3 dB 86,4 dB 3,9dB I (@)
b)  2.93m 2 1203dB 913dB  38dB " N W
) 2,12m I 1092dB  88,5dB 20,7 dB \"*-(?’ »
d  477m 2 1253dB  956dB 29,7 dB
() 2,78m 1 119,6dB  90,7dB 28,9 dB
)  345m 2 1451dB  92,4dB  52,7dB
(@ 2.8m I 1209dB  90,9dB  30dB
() 35im 2 1284dB  929dB 355 dB ';,x
Door

Identified Rays within the room
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Effect of Antenna Misalignment:
Direct Ray (Path a) — Frequency Domain
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Effect of Antenna Misalignment:
Direct Ray (Path a) — Time Domain
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Effect of Antenna Misalignment:
Reflected Ray (Path c¢) — Frequency Domalin
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Effect of Antenna Misalignment:
Effect on Direct Ray (Path ¢) — Time Domain
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Conclusions

e Comprehensive Measurement Campaign at 300 GHz

« Quantitative investigation of reflection and
scattering processes from walls and diffraction
effects

 Verification of ray-tracing approach in a small
Indoor room

« Effect of antenna misalignment has been
Investigated as well
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Outlook

« Together with the results presented in [doc.: IEEE
802.15- 15-09-0496-00-0thzr1-channel-
measurements] this document is a good starting
point to derive indoor channel models for THz
communications

« Potential to use ray-tracing to derive statistical
channel models (comparable to channel modeling
activities taking place in IEEE 802.11 TGad)
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