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ABSTRACT

A constant envelope multiplexing via constellation tailoring scheme is proposed for flexible power allocation of Global

Navigation Satellite System (GNSS) signals. The proposed scheme is compared with the coherent adaptive subcarrier

modulation (CASM) adopted in the L1 band signals of the Global Positioning System (GPS) in terms of power difference and

power loss. Analysis of the constellation optimization results on the power difference and power loss show that the proposed

scheme outperforms the CASM of the GPS signals in the allowable power difference of less than 0.1 dB.
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2. FLEX POWER IN THE GPS L1 BAND
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Table 1. Total L1 transmit power and fractional contributions of C/A, P(Y),
M-code.

SVN  Mode L1band
M [%)] P(Y) [%] C/A[%] IM[%]  Total [W]
cogs Normal 35 15 30 20 78
Flex1 - 34 66 - 62
Normal 34 16 31 19 80
G065  FlexI ; 34 66 ; 67
FlexTI ; 31 69 ; 67
oy Nommal 32 17 33 18 7
FlexTI ; 31 69 ; 77
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3. FLEX POWER IN THE KPS L6/S BAND

3.1 CEMCT Formulation
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Table 2. The value look-up table for three bipolar signals.

Groupindex  s,() s,()  s;(0)

+1 +1 +1
1 +1 +1 -1
-1 -1 +1
-1 -1 -1
+1 -1 +1
+1 -1 -1
2 -1 +1 +1
-1 +1 -1

] smux

® Sps | |

Q component
o

| component

Fig. 1. Constellation of baseband direct superposition signal for three
bipolar signals.
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Fig.2. CEMCT generator scheme.

HE] v, (09} v, (9] T2 FATCE o5 HE v, (09} vy ()=
7k 15 AR ol £5 A EE -, 15 13} 200 £ A
AETL BAN AFOR ol FH7] Sl8l £ ol 5% stetuly

(a,b,c,d), I-phase®} Q-phase£9] o]F Wk (+1 T -1)of| 2|3
ZAA =]

AR} o] HE v, ()9} v, ()%= Egs. 3, )2 g eJgich

v (t) = _%51(t)[b{51(t)52(t) + 1} + c{s; (t)s,(t) — 1}] 3

ve(t) = —%53(t)[d{sl(t)52(t) + 1} + afs1 (®)s:(®) — 13] @)
1714 bet di= 247} 15 10 &3 A ETE S AR oF
%]7] $Jal) @75 % [-phase} Q-phaseZ o] o] 52F olabu|g]o]
Lol mRTIA R ¢} ae T1F 29] o] 55 mtetu|Eloltt. o] F
ot Ee B o] Aot o3 418 s, (0= Eas. (3,
4)e] o5 HE S Sl Fold BX JE s, (0= 71A Y 23
T AT syl TR 2 G ottt oh5E} 4159 A4
= 4 A9 ALt FFE AX SesleldE Eq. (O)E YERE 4

At
(2\/P_1 b+ ¢)sy(6) + (24/P, — b — ¢)s,(8)
Smux( ) ==
2(+j(2y/P; — d + a)s3(t) + j(=d — a)s; (£)s,()s5(8)

(6))
Eq. (22e] 3] G2 A & oke] A4 WDPe] 433
0% 7t 415 ¥ 41 o] 50] AZHHNSE & 4 ek ol T
%5} A150] CE 542 2asl7] $oli WDP 44 o]% 2}
A5 4ol B Ado] SRS Uehith WA 2& 3749
AT o2 FolAs IM A RolH 3 ko] A4t IM Ao 4
A ]Stk IM 43e] 441 o] So] 245 He F27]e] A
£418 Bo] WAIRITE Eq. (9 o5 TeulE abcdE 4
3 AlEIgho =4 7h AL AR T} IM A 2ol BgE el Ao]
3 4 919 HolEth T} Ao o 5e etz A4
B 0 (0 1 13} 20] %3 RE AAES] tholo] CE 5412
Aokt sl 278 F55) shetule] o] Algo] o] FolA
oGk Table 2014 F 2T BE AAETL A4 Ao o5
4 olek, ik olUjz} WDP 4 o] 7t 415 ARl B 1Y
W5} IMe] 271 AgoR Q1% A £42 Haske 4+ %
= shebules} Al soo gk, A FRIe] Hag Eol AHT

CEMCT t}£3} 415

= Fig. 2004 AT P22 AT % 9L

http://www.ipnt.or.kr



338 JPNT 10(4), 335-340 (2021)

3.2 CEMCT Constellation Optimization
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power difference vs. power loss
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Fig. 3. Relation between power difference and power loss.
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4. SIMULATION RESULTS
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CEMCT constellations (SVN: G063)

Q component
o

| component

Fig.4. CEMCT constellations (SVN: G063).

Table 3. Comparison of power loss between CASM and CEMCT.

SVN CASM CEMCT
o[dB] 75 [%] | o [dB] 75 [%] a b c d
G063 - 20 0.0048 17.94 1.0800 0.0000 0.0007 1.0800
G065 - 19 | 0.0954 17.89 1.0300 0.0100 0.0105 1.0600
G071 - 18 0.0988 16.95 0.9200 0.0600 0.0018 1.0100
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5. CONCLUSIONS
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