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Abstract; A numerical computation method for minimum protection distance is proposed for cochannel lo-
calizer(LOC) stations under several typical scenarios. For this proposed method,the function of required
protection distance is fitted based on the distance curves between LOC stations, and the space distance
curves corresponding to these scenarios are obtained from the geometrical function. The minimum LOC co-
channel distance is determined based on the relationship between the required protection distance and the
space distance. Compared with the relatively conservative protection distance provided by the Federal Avia-
tion Administration( FAA) regulation ,the proposed method can obtain more accurate and smaller LOC co-
channel distances under the fundamental premise of safety. Therefore , the frequency utilization efficiency of
LOC systems can be improved.
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Fig. 1 Cochannel LOC model

Gy, F1 G, At K2y m K45 2], LUE B
LOC FrifE V 3/ K4k ( Standard V -Ring Antenna) &
", G, F1 G, k2 FiR,

EMHE A K12 dBi

(=3

|
—_
=

I
[\*)
=

|
w
=

IR £ G HGy/dBi

|
s
(=1

0 20 40 60 80 100 120 140 160 180
360 340 320 300 280 260 240 220 200 180

REBHMAEO/ ()
K2 REHEI A O R R L 25 £ &
Fig.2 Antenna radiation angle @ and relative antenna gain curve
NTETIREE K 6 SAE 0 KXERF
PR T5 1) K BEAT UG o BEXTE 2 vh iR AR X R 3
# e, Al Bl G ik 1 Fis



%556 % FESERRS , 28, 8 A ), 46 S T IR LU TR BBUL 1 (5  &5 die/ NP LB 5 57

R AN K& &S R

Tab. 1 The fitting function of relative antenna gain curve
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Fig. 3 The typical scenarios of cochannel LOC stations
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Fig. 4 The practical values and the corresponding fitting curve
of required protection distance with respect to ESR

3.2 FHEESES,
T LOC G 5 LOC & vk1a] fY 2 1] fa] iE
S, AT d 53, AT FIH(S) ~
(6)133NM O 5 S, MR M 0 5 ESR 1Y
XTI &, 1585 ESR XN AT S, H, L1 h
4,4 ESR Jy+13 dBifif, (1) ATAR BIET G, K
-20 dBi, & 2 WS ILEE O {54 90° ~ 130°, i it
X (3) Al EAR R A S, BIE H27 ~30 n mile, 4
st TR ESR 5 S, MIAERINFEK 2 ~5 PR,
F2 ESR 5@ LOC =EEEE S, MR (H=1)
Tab. 2 ESR and corresponding cochannel LOC

space distance ( Scenario 1)

ESR/dBi Sp/n mile
+13 27 ~30
+14 32
+17 33
+20 64
+23 87
+26 157

+26.5 204— o0




5556 & FESERRS , 28, 8 A ), 46 S T IR LU TR BBUL 1 (5  &5 die/ NP LB 5

57

#3 ESR 5[ LOC ZEEEE S, XK (3537 2)
Tab.3 ESR and corresponding cochannel LOC
space distance ( Scenario 2)

ESR/dBi S,/n mile
+8 30 ~31
+11 33
+14 40
+17 53
+20 75
+21 87

+21.5 108—

* 4 ESR 5[E4% LOC ZEEEE S, MR (3= 3)
Tab. 4 ESR and corresponding cochannel LOC

space distance ( Scenario 3)

ESR/dBi Sp/n mile
+13 +0o0
+14 151
+17 55
+20 37
+23 34
+26 32
+29 32

&5 ESR 5@ LOC ZiEBEEE S, MR (= 4)
Tab.5 ESR and corresponding cochannel LOC
space distance ( Scenario 4)

ESR/dBi Sp/n mile
+13 39—
+14 37
+17 34
+20 32
+23 32
+26 31

+26.5 31—17

FIFHEE 2 ~5 ] 5433 4 Az A4 ESR SR
B LOC Z5 [B][R]#E S, AIZE .,

TECVHN ESR 5 R4 4w R S, f9 it 26 & A
ESR 5[RJi LOC =5 [B][al#E S, B 2 )5, nlk 4
Tz st s SR AR PRI R S, i ARS8 LOC 43 [a] 7]
FE S, A&l T ml—E N T HE, aniEl 5 fis

130

120H

—@—FRMSFMEE i
< A ) 1A B

110
100,

] #E/n mile
W hHh N1 0O
S S35 S

S
=

130,

ESR/dBi

(a) Gt 1

120H
110

@ mxEvEE | A

100f

0 O
(==}

/] BE/n mile
233

S
(=

w
[=3

3
S

— X5 (A A B

S
=

130

ESR/dBi
(b)5t2

12

[=)

1104

[—o—mskfrymm | el ]

100,

6] #E/n mile
W hHh N1 0O
sc33538

S
=

130

ESR/dBi
()3

120
110

18] i/ n mile

—@ WRGHTE| ...

—<AEYHERE| 2

() G5t 4

K5 ESR 5 R PR a] B A2 ] i 1 26 P4
Fig.5 ESR,required protection distance and space distance curves
3.3 sMRIPEEITE
TETHE LOC Huh B XHHE LOC 3k A H) [R5
T L EORAYRATER &, f/NAS[MI[E]H S, _min 0 4
. 741 -



www. teleonline. cn

HLIREAR

2016 4F

Tl N SR AP I EE S, AR LOC 23 [a] [aj#E S,
FEE M, T 2SI EE S ESR 22 8] 1Y ok B G
FMELUS RN AT 0 238 20, AR SCOR AR I B (E Ty
AT EE/NAEE R A AREATTE

e, K S 1538 S, f1 S, HHAERT S, {H A
(Sp_1,S,_2) FFHE S, TEIZILE P A B i BUZ
JEFEAFME S, mid, RIEAF T, Bz
HRAZ(3) ~ (6) , ARG I FAFE O

WG RAERAG 0 {5, /CAFK 1, iR I
A G, FIME;

=08 6, ARAK (1) BIAT 5. 8) ESR fOfE .,
it ESR 577 R AA P B #E e X (7) X (8) , nT 4%
SRR PR R S _mid ;

S0U B S, _mid S EEE S, _mid 17 LA .

()N S, _mid 5 S,_mid &M%, S, _mid
SR fR/NME R S, _min;

(2)%7 Sp_mid KF S, _mid, 7E 25 [8] [ #E S, Hh
LRI S, S, _mid B A S, 2,
T 2 [ 1) B85 i 2 P I A L T, S, _mid B4
PSE S, _1;

(3)#F S,_mid /NF S, _mid, 725 6] [ # S,
LRI B, S, _mid B A S, 1,
T 25 [ ) B ph 4 PR I L T, S _mid B 46
HHHE S, 2;

(4) 4/ S,_min FYFE R, AT ECER . H
FHRERE RS, S, _mid F1 S, _mid I A — & AEHEAH
LA, WY IR A8 BN S, _mid 5 S, _mid Z 8]
H/NTFiR2 o BDATIAH LIS B9 S, _mid i 2 [ 45
TR B e/ MATEE S, _min,

4 w/IMRIPEEEITE LA

FKH E—T R, S 2 A 4
Pz st TS 2] 4 AL R Y 2R A9 25 (8] [a] B,
k6 Ui, IHAERHRZ £=0.001,

&6 IS LOC fRHpE1BE
Tab. 6 The protection distance of cochannel LOC

/MR FAA {57
[E45 LOC A8 e/ S a)
n mile n mile
T4 LOC BubifEHEE LOC - 97
BN (5 1)
T4 LoC BuifEW 2 LoC 08 135
B (5 2)
T4 LoC B 5 LoC 3 14
BT (5 3)
T4 LoC Buli 5 Loc 57 14

BT (5 4)
- 742 -

TR 6 AT LUK B A A 5 T RS 200 /)
PP RIEE /N T F FAA 25 A OSP4 [m) B b T
[ — 7K Sk B[R] A0 LOC 8 40 I 8 e ot K T
TR LOC 1y fe/IMAS FE 2 s ZEAR R E O T 7]
] B[R4 LOC B PR 37 R 25 22 K T B 1) (1 [A] 331 LOG
e/ MREEES . SORBR . B 2, b F R —KF
ZRRF, LOC KM 25 B KT AT 1 25 5 IR A
LOC RZEIE [ (Y 36 25 038 T S ] A3 25, K
KL es FEIE LOC B 5B LoC /i
Z RIS 7 A TG SO B R A R A

5 LRIE

ARSCHE T — Fh SRS 8 19 [ A5 LOC 34 [A] #E 3
S5 R IR LOC iR 7 I BRI R 4 i A
BEw R R 5 9T R HLE 19 77 20K LOC s ] i
LRALAL M I TR L 77 SR B (el e R K, i
— AR LOC & iR X i
SRR AR S BE B U SC R 2 T LOC 23 [1] [i]
BE I FH R4 B) -5 233 ] [R] BE A9 AH B G 28 0 o [R) 40
LOC /MR EI B, BARSE IS 45 R KW, 5
FAA FrRLSE Al [ BEAR EL AR BB R LOC
NI AL 2 TP R R N S
I/, DT AT 2 — 25 4 & LOC & 4t 1 50 =% R
&

T B UL AR, 5 AR SO R Y SR I
L, FE— M s 5, B 1 6 5 77 057 ) Al )
PIARNBAE , B0 Se T 2 th TR G b 2 B 5 ol
DX I3 0 e U i SR R R, O B b
A7 AR ) in A B 5GBS BT LOC 5k 2
FATTHR T B T &SI R 25, B
AL SR ARSI 7 5 g /N AT EE

SE Lk

(1] Efiss, T PlaEH B S SB[ M]. Jbat.
Bl AR AE,2009.
WANG Shijin, WANG Zhan. Airborne radar and commu-
nication navigation equipment [ M |. Beijing: Science
Press,2009. (in Chinese)

(2] Sffs. RYLEMGE AT S FIR[M]. P52 pHdE Tl R
“F R ,2004 :365-374.
MA Cunbao. Civil aircraft navigation and radar communi-
cation [ M |. Xi" an; Northwestern Polytechnic University
Press,2004 :365-374. (in Chinese)

[3]  BRBR. BCERAER RGNS bR o S )], (58
WE1E,2011(6) :9-11.



55 56 45

FESERRS , 28, 8 A ), 46 S T IR LU TR BBUL 1 (5  &5 die/ NP LB 5

57

CHEN Kang. Research and analysis on the ground course
beacon subsystem of ILS[ J]. Information & Communica-
tions,2011(6) :9-1. (in Chinese)

[4] MH/T 4006.1-1998 , fii%s JoLk AL FTBE [ S].
MH/T 4006. 1 -1998, Aeronautical radio navigation aids
[S]. (in Chinese)

[5] ICAO Inernational Standards and Recommendation Prac-
tices Annex 10, Aeronutical Telecommunications Volume
1:Radios Navigation Aids Sixth Edition[ S].

[6] CCAR-123-2004-98TM V17 Hlif [A] (X K15 174 BE
ME[S].

CCAR-123 -2004 —98TM, Regulations for the manage-
ment of parallel tracks instrument operation simultaneous-
ly[ S]. (in Chinese)

(7] BRI, %'5e . 28 B P47 BE B A7 B FoR #R)
(1] . PE RS ,2013,12(12) :39-40.

CHEN Yaging, LUO Liang, ZHAN Jianming. Discussion on
the new technology of the narrow range parallel track[J].
China Civil Aviation,2013,12(12) :39-40. (in Chinese)

[8] FAA order 6050. 32b, Spectrum management regulations
and procedures manual[ S].

(91 R BRTAE SJRBOREM AL BHF 100 G/ F b R
P S 25 200 4. At v R HG AL, 2005
Civil Aviation Adminstration of China. APPENDIX 10
[ G ]//International Civil Aviation Convention. Beijing:
China Civil Aviation Press,2005. (in Chinese)

[10] AR, RZEFMZE [ M]. MR /R TR

REE A, 2010.
SHI Zhendong. Error and curve fitting[ M |. Harbin ; Har-
bin Enigineering University Press,2010. (in Chinese)

EERAT:

M (1970—) , 55, W& 1A, 2000
AETT DU R A7 3R B 2 il 2 o, B v R
JAMRZS R s AP T L AR, 2
2 38 15 A P AR S5 4R BIF 5 A

CHENG Yansong was born in Lushan,
Henan Province, in 1970. He received the

Ph. D. degree from Sichuan University in 2000.

He is now a senior engineer. His research concerns aviation com-
munication , navigation and surveillance technology.

Email ; ys. cheng@ 163. com

FOB(1968—) Lo, WU HLAB A, 1999 4F F i [ B
Bt AR T SEATLRE AR ZE 9T 3 T2 A -2, 30y vl 1 1 A
23 Jry o RS T e G T AR, TR AT A AR A
ARAEGUR A BTFE TAE

LI Rui was born in Chengdu, Sichuan Province, in 1968.
She received the M. S. degree from Chengdu Institute of Comput-
er Application, Chinese Academy of Sciences in 1999. She is now
a senior engineer. Her research concerns aviation communica-
tion , navigation and surveillance technology.

BBA(1971—) 95 FER A, 1993 4 F L5000 K27
AR, B v ] B I 28 o 35 — IR 5 o e 2 T e
Uil 5 B 2 30 15 T A R AR IS T A

ZHOU Zili was born in Chongqing,in 1971. He received the
dual B. S. degree from Shanghai Jiaotong University in 1993. He
is now a senior engineer. His research concerns aviation commu-
nication , navigation and surveillance technology.

FOR(1994—), J L HKA 2016 TR FRECR S
AR, B AR R 2l (5 T T P AT S A A
WFFE A, 322 N TC L 7 50k SO S 58 T4

LI Li was born in Chongqing,in 1994. He received the B. S.
degree from University of Electronic Science and Technology of
China in 2016. He is now a graduate student. His research con-
cerns wireless communication algorithm and its implementation.

FEIR(1977—) , 5, INFGILELA 2001 48 F U1 K2 4K
Topspbepe i, B P RIS SR o — P B T AR, 2%
EFFTHEEHUN T 28 T i SR TREAE )T T AT ;

WANG Jiangiang was born in Qinxian, Shanxi Province, in
1977. He received the B. S. degree from Sichuan University in
2001. He is now an engineer. His research concerns computer
application , aeronautical navigational aid frequency engineering.

E E(1974—), 5, WIA,2009 4 T LT RHE R
AR T2 i, BN TR R AR ST TR [ R
FO SR S B A S, EE R S s fE
ARI7 RIS o

WANG Jun was born in Sichuan Province,in 1974. He re-
ceived the Ph. D. degree from University of Electroic Science
and Technology of China in 2009. He is now a professor and also
the Ph. D. supervisor. His research interests include signal pro-
cessing for wireless communications , air—to—ground communica-

tion systems,and cognitive radio.

. 743 -





