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m Propagation research

e = modeling the behavior of the radio channel
between Tx and Rx

e in WISE, industrial radio channels are considered

m Applications
e coverage/capacity planning
e exposure simulation

e protocol performance
testing
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%ﬂ ol , Industrial environment 1

m Container repair shop in port of Antwerp
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7 waigger Physics of the radio channel oh

L N

m Multipath propagation

i receiver

transmitter |

m Model = statistics of multipath components
e time delay, angle of arrival/departure, power, ...
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~ Multipath component estimation

| Wlth RiIMAX (MLE method, A. Richter 2005)

m Example:
angles of arrival
& departure in
concrete lab
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Multipath component estimation @YE’%’;

m Example: time delay dispersion at repair shop
e specular and dense multipath components
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_10 =123dB

mean
100 deviation = 5.4 dB,
90
@‘
g 80
£ 70 Non-fixed intercept Fixed
& PL(do) [dB] n[-] o [dB]|PL(do)[dB] n[-] o [dB]
o 60 1 5767 225 5.65 5505 268 574
506 2 6442 194 497 5505 324 562
o 20 3 6973 216 5.6 5505 447 6386
Distance [m] All 6165 249 735 5505 351 770 —gg;RmaﬂKl‘:?‘;‘r
& 9 1 6743 172 473 | 6357 240 497 i tbioabimdisnis)
2 2400 2 271 152 461 6357 277 542 15 20 25
§ 3 8048 169 662 | 6357 429 842 | Kfectr(e®]
g 10 All 7184 216 813 6357 344 863 |_ o0 L7ar
1 7757 125 432 7028 247 519
— 2 8106 068 387 | 7028 218 493 |luster Fpeax =0dB
-20 - 3 8333 135 316 70.28 370 5.15 |mential with averaged
An R101 091 479 7028 259 609 |valtime AT} = 18.40 ns
{hﬂkm b; ; L:S 7 > 70!.05” s 3 % SaLTs mall scalo swpllosde fading first delay bin: Nakagami-m
SI = I i
il other delay bins: Rayleigh
- 9 9 2
’ N[ 75 99 93 | 117 65 41 34 | 46 42 137 66 45 LOS: 7o = 41.37 — 48.51 ns
Sowc [%] | 375 229 266 (269 453 547 702|644 639 57.1 630 60.1 | RMS delay spread 7ymy [ns] i )
| OBS: Trms = 43.90 — 53.70 ns
| 7 [nsl | 772 79.6 700|845 740 706 64.6 730 79.5 827 838 744
(7 [ns] = delay, Z = standard normally distributed variable)
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~ Practical application of model

m Integration of model in WHIPP

e in-house developed tool for network planning and
exposure assessment

e optimization of access point locations to meet both
coverage and exposure requirements
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