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Multipath mitigation performance evaluation of quasi-coherent code

correlation reference waveform technique in band-limited receiver channels

ZHANG Kai, LI Jingyuan, ZHANG Yonghu, WANG Feixue

(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China )

Abstract; Code Correlation Reference Waveform has been the research hotspot for its flexibility and outstanding multipath mitigation

performance in GNSS receivers. But the analysis from the literature related usually assumes that the single-side bandwidth is infinite or much larger

than the chipping rate and only specified waveform has been studied, thus there is a lack of quantitative results for modern band-limited receivers.

Based on the CCRW principle, the formulae and design constraints for the discriminator curve of any reference waveform were derived. The multi-

path error envelopes of quasi-coherent W2/W4/W5 waveforms were studied. Simulation results indicate that W4/W5 outperforms the W2
algorithm. A QPSK (10) prototype receiver developed for GPS L5 and Galileo E5a/E5b was tested with a GNSS simulator. Compared with Narrow

Correlator, the multipath envelope area for a 3dB attenuated multipath signal has been improved by 63% and 72% for W2 and W5 respectively.

This research can be used as a guideline for modern GNSS receivers.
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Fig.1 Definition of code correlation reference waveform
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Tab.1 Max of multipath error envelope (m)

Wave B=1 B=2 B=5 B=10 B=w
W2  4.660 3.429 4.630 5.041 5.099
W4 4.132 3.282 4.630 5.041 5.099

3.136 4.660 5.041 5.099

W2 4.601 2.520 2.989 3.224 3.399

L
4
4
4 W5 3.751
6
6 W4  3.517 2.462 3.077 3.224 3.399
6 W5 3.136 2.344 3.165 3.224 3.399

8 W2  4.572 2.403 2.374 2.344 2.550
8 W4  3.165 2.139 2.139 2.315 2.550
8 W5 2.813 1.934 1.905 2.344 2.550

K2 SRREAZER(m’)
Tab.2 Area of Multipath Error Envelope (m®)

Wave B=1 B=2 B=5 B=10 B=w»

W2  136.5 67.8 77.3 76.4 75.6

W4 108.2 63.6 77.3 76.4 T75.6

L
4
4
4 W5 91.9 58.4 77.3 76.4 75.6
6 W2 1331 42.1 344 344 335
6 W4 8.9 37.8 344 344 33.5
6 W5 73 34.4 34.4 33.5 33.5
8 w2 133.1 40.4 18.9 18.9 18.9
8 w4 74.7 31.8 18 18.9 18.9

8 W5 68.7 26.6 17.2 18.9 18.9
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