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Effects of Enhancing Power on Received Signal

Quality in Satellite Navigation System
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(School of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073)

Abstract The GPS modernization program plans to add M-code navigation signals which have
the feature of beam power enhancement in the frequencies of L1 and L2. Taking GPS L1 M-
code signal as example, the received signal quality, affected by power-enhanced signal from the
aspects of spectral overlap as well as equivalent carrier-to-noise ratio of the received signals, is
analyzed. Simulation results show that when GPS L1 M-code signal enhancement is within the
range of 20 dB, the anti-jamming performance of power-enhanced signal will be improved significantly
and the equivalent carrier-to-noise ratio of non-power-enhanced signal drops less than 2dB. When
the signal enhancement range surpasses 20dB, the quality of non-power-enhanced signal will drop
rapidly attributing to the interference from power-enhanced signal. While, when keep on increasing
the signal power, the value of equivalent carrier-to-noise ratio of power-enhanced signal will no longer
increase after having reached certain extreme value.
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Table 1 Characteristic parameter of satellite navigation

signal in 1575.42 MHz frequency band

SRS SHifES L IR/ (MHz) FU 3 #8/(Mbit-s~1) EH
. 5.11 BOC
aPS L1-M 5.115 0Cs(10,5)
L1-P(Y) 1575.42 10.23 BPSK (10)
Galileo El 1575.42 2.5 x 1.023 BOCc (15,2.5)
Compass Bl 1575.42 2.046 BOCs (14, 2)

®2 1575.42MHz HIRDESHESHELETREESH (P) RATHSREES (Q)

Table 2 Energy distribution in main lobe of power spectrum (P) and anti-interference

quality factor (Q) of satellite navigation signal in 1575.42 MHz frequency band

GPS L1 P(Y) GPS L1 M COMPASS B1 GALILEO E1
P/(%) Q P/(%) Q P/(%R) Q P/(%) Q
GPS L1 P(Y) 91.0 L5 21.9 11.9 3.3 21.4 3.8 30.6
GPS L1 M 56.8 234 78.2 3.9 5.7 33.7 2.6 126.3
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Table 3

(C/No)esr (dBHz) of received signal under the condition

of GPS M-code signal power enhancement 20dB (unit dBHz)

h&EMm BN E GPS L1 P(Y) GPS L1 M (Rig58) GPS L1 M (J¥3R) Compass Bl Galileo E1
4 39.9 39.4 59.4 (Wi {H 68.2) 39.9 40.0
6 39.8 35.0 59.0 (A% {H 66.0) 39.8 40.0
8 39.8 38.7 58.7 (ARfH 64.5) 39.8 39.9
10 39.7 38.4 58.4 (FRfH 63.5) 39.8 39.9
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(b) 8 power-enhanced satellites
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(a) 6 power-enhanced satellites
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(b) 8 power-enhanced satellites
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