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Experimental Objective
• Evaluate fading for IEEE 802.15.4k LECIM 

environments
– Star Network Configuration with Typical Antenna 

Heights
– Fixed Transmitter and Receiver Locations
– Various vehicular traffic settings

• Measurements designed to evaluate 
performance in 915 MHz ISM band
– Performed at 931.9875 on licensed paging channel 

both to avoid ISM interference and allow CW 
operation
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Experimental Setup
• Transmitting antenna at 12m
• Receiving antenna mounted on van roof (~2.5m)
• Relatively flat terrain with little foliage
• Buildings are mostly office and light commercial 
• Winds calm during tests
• RX test locations selected to be as close to 

vehicular traffic as possible
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900 MHz Line of Sight Test Setup

200 meters
Site 1
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Site 1 – Arterial Road with LOS
• 5 lane road
• Moderate traffic
• 55 km/hr 

speeds

• Fading ≤ 5 dB

Semi tractor-trailer
across the street
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Stationary versus Mobile
Max/Min Hold Power Envelope – Site 1

Stationary – 3 to 4 dB of Fading
Candidate for Ricean Fading Model

~ 5 km/hr – up to 40 dB of fading
Candidate for Rayleigh Fading Model

Most LECIM Applications (15‐11‐0245‐
02‐004k) are stationary 
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Site 2 – Adjacent to Freeway

750 meters

4 Lane Divided Highway
Moderate traffic
112 km/hr speeds
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Freeway Site Detail

21 meters

55 meters

30 meters
Measurements made 
at three distances 
from freeway
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Freeway close to traffic (21 m)

• Fading most extreme 
when closest to road

• Fading ≤ 10 dB

Two passing Semi tractor‐trailer trucks
Improve multipath reception.
(Also note: no deep fades)
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Freeway at 30m
• Small increase in 

distance from 
highway 
significantly 
reduces signal 
variation

• Fading ≤ 7 dB
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Freeway at 55 m

• Fading profile 
appears to remain 
constant beyond 
30m from highway

• Fading ≤ 6 dB
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Site 3 - Intersection of Arterial Roads

1200 meters

< September 2011>

<Matt Johnson>, <Itron>Slide 12



15-11-0593-00-004k 

Submission

Intersection camper then semi
• Traffic up to 55 

km/hr
• Parallel, 

perpendicular and 
turning traffic

• Fading ≤ 7 dB

Truck with 
Camping trailer
(perpendicular 

to LOS)

Tractor‐trailer
(perpendicular 

to LOS)

< September 2011>

<Matt Johnson>, <Itron>Slide 13



15-11-0593-00-004k 

Submission

Intersection - city bus pulls up and stops

• Traffic up to 55 
km/hr

• Parallel, 
perpendicular and 
turning traffic

• Fading ≤ 7 dB

City Bus stopping at 
red light

(perpendicular to LOS)
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Site 4 - Shadowed NLOS

2000 meters
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West of Both Buildings

• Shadowed by two 
masonry buildings

• 70 m from freeway to 
north

• 170 m from arterial to 
south

• Fading ≤ 5 dB
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Between Buildings

• Shadowed 
between two 
masonry buildings

• 70 m from freeway 
to north

• 170 m from arterial 
to south

• Fading ≤ 5 dB

Reception improved by 
passing tractor‐trailer truck 

on freeway
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Conclusions

• Typical fading for star network with stationary 
endpoints is in the range of 5 to 7 dB for most 
settings [3]

• Very close proximity to high speed traffic (freeway) 
shows slightly higher fading – on the order of 10 dB 
[5]
– Large vehicles seem to improve multipath receptions – no 

large, fast fades

• Fading appears slow and shallow - Ricean
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Site 1

TX
RX
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Site 2 – Closest to Freeway
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Site 2 – Farthest from Freeway
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Site 3 – Arterial Intersection
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Site 4 – Sheltered by Two Buildings
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Site 4 Between Two Buildings
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