Experimental analysis of multipath effects on GNSS
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Global navigation satellite system (GNSS) can provide us with AND ANALYSIS | |
three-dimensional coordinates information of anyplace on the Fig.3 shows the probability density " T
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The reason why the multipath effects can affect GNSS positioning Oi,ns iN the urban canyon scenario are | "
is that it produces time-varying deviation of GNSS sighal and smaller than those in UMi. The reason for  °..| (I
leads to an error of pseudo-range (PRE). Therefore, it is this difference may be that the structure |
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Based on channel measurements in an urban canyon scenario at intensive multipath effect and shorter Fre Gy _semrio_piyps _otyps
both 1.575 GHz and 1.207 GHz, we analyze and model the root delay. Y om0 oa
mean square (RMS) delay spread (DS) characteristics in multipath T TS A 0
channels and study the effect of the transmitter-receiver (Tx-Rx) it
elevation angle on PRE and the dependence of PRE on RMS DS "I'\15 ! Fig.4 shows that PRE increase with the
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MEASUREMENT SETTING AND ENVIRONMENT iy ,: |'|-I ' less than that at 1.207 GHz. This is mainly
The channel measurement was ;:Eii..:;';'J!ﬂ:fuip'l'lgf B ~ because the signal at 1.207 GHz has
carried out in a urban street MEASUREMENT SYSTEM PARAMETER Lt - 1 experienced smaller attenuation, and more
canyon which has a narrow Seenari Utban camyon_ e ii:‘i;i o multlpa.th components cc?uld reach Rx, which
structure with a dimension of 5.4 i o0 it results in a stronger multipath eftect.
Tx/Rx antenna type Omnidirectional/ Omnidirectional PRE; 207 = 7.01 + 3.97cot(0)
m (width) by 17 m (height) by 46 XU T Tx/Rx height 16416 4/13.2/17.5/1.5 m
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A vector signal generator (R&S SMW 200A) is used as the Fig.S. shows that the PRE increases Iinea.rly with .. ;éﬁf e
transmitter to generate a pseudo-random code with a length of the increase of RMS DS. When RMS DS increases Y e
511 while the receiver uses the spectrum analyzer (R&S FSW 43) by 1 ns, PRE increases by 0.50 meters at 1.207 A
to record and capture channel information. GHz and 0.53 meters at 1.575 GHz. It can be WEiEEE
e seen that there is a good and similar linear
-3;231 e T "’\ relationship between PRE and RMS DS at two ¥
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DATA PROCESSING CONCLUSION
Main formulas used in data processing and their definitions. v’ The fitting parameters of RMS DS at 1.575 GHz and 1.207 GHz in
Formulas Definitions the urban canyon scenario is 0.5 dB and 0.2 dB smaller than that in
h(t. ) = i N RC P Impulse response of the UMi resp.ectlvely. o
| — channel (CIR) v' The multipath effects on GNSS positioning of low-frequency
Pt 1) = [h(t ) Power delay profile signals are more abundant and complex in the scenario.
(PDP) v' Thereis a linear relationship between PRE and RMS DS. that is,
TN Tmean?P) SN P(1)Tn Root mean square delay when RMS DS increases by 1 ns, PRE increases by 0.50 meters at
R D DAY T YL P spread (RMS DS) 1.207 GHz and 0.53 meters at 1.575 GHz.
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