T

. \
e ™ ‘\“"\—.ﬁ_

. . N
= \\-_

] B 2 4 BB

.
N .
-q
N
N "
N .
“‘\,_ \‘..q \ -..
. Sy b NS
= -
:‘.'. .’a-

ITU-R SM.2211-1 &
(06/2014)

ESHBERMBAREE
MEBARERILE

A\




i ITU-R SM.2211-1 45

2.

=

ik

oLk R E BT TP E R R ORI A C Rl G 5, BAE R RS, S AP HRMA T L
LIRS, IF T AT SR I PR AT 7T A2 B3t B S i

T2k FRLIEAF 0T o) R o) PR R PR A e E AT X TR 2 HOE (B K2 LA B il x5 i, IF 13
B BT TS -

SRR (IPR)

ITU-RIF IR P AUBGEE I TU-REFE LS e LS FH Y “ITU-TATU-RNSONECH: Bl & Rk 7 v 7 i .
L R HE A 2 $2 48 5 R A4 0] 75 B B 3 38 4% 07 M http://mww.itu.int/I TU-R/go/patents/en3k 78, 1% M HE 1424t T
“ITU-TNTU-R/ISONECH: [F] & R B sk SEitidg R 7 LA I TU-REFIME 5 2

ITU-R RIS
(AT ZE LU R RESRAS :  http://wwwe.itu.int/publ/R-REP/en)
#51 zzs
BO TR
BR HTHIE. RS rids: HTBRARKRAE
BS IS GRED
BT IR S CRAD
F [i5] 5 b 55
M ¥al. JTCHIE . MR I L LA R TR 55
P o8 ML AL 1R
RA SRR L
RS EIRARG
S A gk
SA A N ARG
SF P [ 5 A 8 Y 5% F 4t TR A S FE R B
SM S 2

E: KITURR S E IR HARAZITURE L5 2B E AR F P,

LA ]
2015%F, HWTE

© [H br ek 2015
WAL . ARG E R BT, A5 DA =B ELA B (AT T84


http://www.itu.int/ITU-R/go/patents/en
http://www.itu.int/publ/R-REP/en

ITU-R SM.2211-1 5 1

ITU-R SM.2211-1 45
15 5 H B e L B B IR B 18] Z2 /1 Bk A 7 v 0t B

(20114:-20144F)
H 3%

A

1 =TT 1
2 TDOATIARMEIR ..ot 2
3 TDOAMIEE FAEGEAOARIT AT B oo 2
4 TN B oo 8
5 IV ettt 8
6 BEZE TR covveiesieeie ettt 8
BEAA 2 — 50 s 003l S5 AR U 5 ] T 3 0 DX R R 3R 9
Bt 2 — X VS AOATT DOA i I ity 1y 2 7 457 4 B2 AN 5 DI T e 24

1 gl

AR X LG TS S A7 ) BIA R A 22 (TDOA) J7iEXTRIiE M (AOA) Tkt
555% .. RERMAEMETTDOALIAR, #F EIE R A &b A4 A B € 1 5R 1. AOATS
I E — AN B E— NN S I BA A . ACAT L DAl TV 2 M m S b, A
L, AR, BIAIARS TRE I EOR . I TDOA 5 12 5 T 5 L i £ 22 A I
s U RTR I [A) 22, 2 5 IR L O BRSSP AE AL L, TDOATJTVA M AR iz
R SE i , E d T IR O O B HAR I KR AT SR . SR HE T S L R
D] B e, UK 0 K R E S5 5, TDOAJNE AR BRI HY . Ak 52
T TDOARAR K Z A, LLATDOA VS %5 AL G HIAOA T LA LI A AN 5 35

|3

L OBETE (POA) JiEE I —AME 52N Bl Tl s i DA LU R 545 S R R SR . POA
ZHEMTENEN. FIEMAEZE (FDOA) TRk — sl SR (/s MR 2%
IR R HAS 5 R R 2 . FDOAZ R 5TDOA T i — e T HLE N A .



2 ITU-R SM.2211-1 45

2 TDOAFARMEIR

TDOABIAIM G — B 5 B3k 22 (8] b LA /RIS TRL, - 50 LRSI 2 8] Fr) I )
72 ARG TDOAME HIT iR R H — M 5 A PRI BLAH 5¢ . TDOAE 5t T A%
PR B KBS ISEIR o T SRR R IHLI AL L, A2 T SO LI 18] [R5 1 B0 T
R UAHE S R SIR G S B . ACARSEINT ik (LoB) [—4h7E, A& MEE I ik
I IR 22 00 2%, AT BB B 2k (LoP) o X TTDOAJTVETE AT ie, ] WLIE bx H
k2012 ki (S Ml ) )25 4.7.3.2745

TDOAJ; ik L Ml Fl 2L 95 N P Y o 4k i s A AR 55, JoRIE H T — 285 e B
L AT SR CRR . 25 MR ez, RS E Z R 1
T PRGN R R R0 . T AR A LUK 230 eins (R BEAR %, FRCHLIR (9
FEAT S 5 I 13, AR BBl EAR B AR, SR, BEEM RS (GPS,
GalileofIGLONASS) (2K, fft 1 — A HEH 7 53k 15 HAE B A 4E 5 18] [F) 20 1 7 2
b, T TDOA) 2 GriAE 28 af A 525 AN [R] [ 52 (10 T LA R I 5K

3 TDOAHMB TG AOAKIL B FN %

T ELF R ETDOA, AR ME 7 HAH L T AOAIL A M 5 () fa BMER . T B ER
)52, TDOAFIAOAXS T & A& BEAMUFIA . 46 T Ll ITHEOR K EE w7 R 980T Be
PRTFATATE SR — TR 1 R G [1]. HAh, BB &R AT BB 7 10 53, XA
PATATBh & R

RNT EAT, FRATECE TDOA R G F 2 T H AR ARSI A, MR L AL (S
SRR GO MRS AT TDOAKN . X T K 2 U iE I IS, IXFh 5325 B T @ AL ) P e
FREMEMERMNAER . 8T E#—DRTE, BAITETDOASMH T AL (C1) AOA
RGBT . MHRTFWET ZHTFIARTEL LN P ACAT AR 777k AR T ATE F bR
FLIC2011 R (AT WS F ) 554.7.2. 2.5 MRS .

(L — R3-VAB-27 (5 I “ &7, 2 e EPrAc2011R ik i F ) . Rhd
T NIECT IR TR A S SR )



ITU-R SM.2211-1 45

% 31
TDOAMRIL S

X R £ B B R ] B

REGFACRA . ARE R, FFH TP/

TDOA LT AR I — R fa 2 Rk (Bl — AR EEAR R R B R 2D o
MEACAR L, SREATESAGH I AE ZN B T, hAFHEE
AT ARHEIN o 53 A0 — TR B3 AL A R R] L2 /N RSE I 2 A 5
NEH o 200 5 G0 AL 52 P Sl B S 2R IR i) 37 P B 5 =
WA B PR, X mARE

Xt Bk AL v R SR
iy .

X SR AMEAOANS 4 74, 75 BAR DB A 75 B HE

XS AL B TDOA B BE R B Ry . [Rltk, mT DARE PR & & TDOA it . 7E
WX 2 B0, AT DUBCE AN TDOA B AL, L e IR i J2 2 570 10 B e 2
FHI, JEFFAOALLHLRT, Wb 25U f KRR FEE b g3/ b T A M B 5 420 FRTCE
TR RS, DA K AL 5 3R I e AR T i R R AT R . — HEAOA R LR [ 5
W ARAE S i 2B JE AT IS HE, DA SR KPR 2 by /b A3 R 1) A R 22
TR 2R B A 1 & AOA HH 5 B 1) PR ) L2k g 1Y) i) R 2. —[2] . AOA TR 3 ] 7t
E554.7.2.3.1.2F12.6.1.3 1 h G HE— B (118

FH . ESNRfE S A
FREERT R RIE S

PR BRI G E A AT ARG (R KI5 5, TDOAMEREIR LT -
AOA— AL A {5 5 EVEREBS, (HimZAOA T 1] Fl e M B vE 7t
SRR SR (] FEAE N AR (45 5

TDOA ) 4 fiE %{m%ﬁ%iﬁ%tﬂ*ﬁ% ﬁu%‘%FFT{ HBREESESTRER
AOATERE 515 5 58 KB o, TDOAIMEREIE & BE & (5 515 58 (K 38

(&

TDOAFIAOA#R & /£ SNRE 15 5 A BRI ] S K A5 5 FIEREEIF. R H
AR AL B3 25, 156 75 TDOA B2 AR BE I Al a2 137 SNRAK B 22 4 £ (145
Fo A, HORALFEIE 25 A S A TDOA B L AE 2 S B E 7, BAR
HATAT BE B A IRARER 7L I SNR. FEAEAOA T R ASBEFR I I 52 A2 SNRA 171 ()
55, fEEfMSNRICHME ST BEA . mRAOATIAR, N7 ¥t
R HAR AR IACAE AR (ZEDF) 1 LA IR L5 5

EIR— T AOCAA RE WA BIAS 5 AH D& 1 1 7= A= 1 A #E3 53 EP%ﬁ BATE
—EFEE EAR GG PR, 1% ARG a8 v 2 A R R Ou R
e IREPEEES/ R

Hi B S A FE S )48 M5 S T B R — SR L. B TR R A 5
TEH . X —RE X T TDOA RS K IEH EE ., 4, TDOATR LL
TEFFSI A 15 5 AR A 18] R g AT M B B A . Al SRAOA R 2R
TG AT e, 75 B R AR KRS () U AT




ITU-R SM.2211-1 45

#31(%)

RGN RE

TDOA BN R Lk L — A OA T 25 B X B 2 A7 1 He O LT B

TDOA B 520 5 B — AN S S B, T A 1 U A B o v ) 5
WP (1) o IR (EAFLE (A BT AR AT rh mT DU P SE ] S il . e R
R IR JC L IR o A F6T SRR L, 5 A i R TDOAML B AR . I
] [R5 B R0 VRO #2  CLELAE T

AR R
AT

TDOA H A8 F A G AL EE ,  w] DA [R5 T8 [R) 388 21 1k p (8] R AH 5C 1)
B AT IE S XA R G REHL PR E 6745 5 % T 90+t A5 LG
(KSINR) K55 .

FT A F RIS L AR 3R AT B 8] — S . A& P AN B 2 BRI LIE RIS 5
B . R EA m P AL ERE /1, TDOA R 8 nT LAY A 5 f A4 W) 21
(PR SHE 5 2 (B [P AH B¢ RSB EE 52 47 . 554.85.571 45 T L4t
(1) AR DCH AR [ AH DG R

EHACA RSV LUl 525 S AN, SRR FEAH SC ) [ i) 48
B FME T8 TR . HoAth B inMUSI CHY 1o 25 A BB AR BT DA A AH 5%
FAMTIMERHBERKIIGEST. Hig, XEERMITESREESR, HREM
HEWI B A

EN. BEHIKE
P 3t 28 5 for

WRAE F m bR, TDOAT H T35 miir (5 S E = W NG =
Ab (<BIB100K) AR K2 AR 8E T [4) 3T B 2 A7 .

AOA R — A REAE IR LB L T ORFFUF IR RE o FE B 1 2 PN 22 I [F) 2 0% —
M, A] i | EEE-15883 25 Y LUK M A1 TDOA B R ML AR U o 75 B4 T2 1)
&, EREZE. NMNEBERE, fFralxdFEiwES, Hih—MF HPOA
[ 1 3 52 AL 3 AR B 5 LLTDOAR B 4T

BT, BE
MTFHEETH
(1)

AOAMITDOAT L #8324, MR MIEE T . BRI %A 52
FRIRAARNT T AR R WAL EAS [FIRE EE 0

WARAE 5 BA 2, TDOAXN TAMEEMGY) (AR A2) &Rl
RIEEAPUEK. TDOA W fE 7 ZIE I = 4415 5 AL BRI pom AL sy (I
PRESZAR) BRI BRI . RS T A B AT — 2D i JETDOA M B € fir
AT B RS, D KEZ R TR EME R, mRAARH
TDOAXLRE, I [A] 1R E )k o 6] 22 A2 AT M [S], A A5AEA0 55 f 3 T A 45
TQH IR




ITU-R SM.2211-1 5 5

#31(%)

TR 15 S YA T IR SRR PG, TDOARIAOA HS SRS B o
TDOA M 3 5 {57 F RS FE B LA RS FE X (GDOP) i [8] [A) 25 45 4 F1ITDOA
fEERR IR TR E o BT E M 5 TDOA BR8] 1 355 28 FE B AN B 2 40 ¢
(6], IXTE—LLE N N IRA IFAb.

FHIR, AOA T VE K B 515 5 IR AT — DN AOA B IR 2 W] 1) E 25 E H24H
Ko AOATENLIIANH 2 M A2 J5 100 A AN i T AR US540 557 B 2 T 2 5
(FIRRE . 415 5 VRIS B JH S, TDOA KREUS i1t — & 2R LAOA K 75 i 4%
AL B LR . EIXAEULR, AL B A7 O B A A 1 B I 3 9 K 7
TR — R

EEES T a5 | X TTDOARAOA, il et s Mt 1 Igeih, Bl il g R
RS P 45 HYF .

P HRE A, MRS ARIIER. MR RE LR T I3 E R,
TDOAFER E & T HBE 2 N UL . o8 1 %5 B B azs o W saly , 1F 4 b 1D
VLB AR s, AR DL SE Sl HARME 5 o 3R1S M EE AR P FE 198
A, ARTFRAE CEETREE” . AT RASCGE PRI AN M B A I PR RE[ 7] . A,
K H TDOA R A AHCYE [ AL BRI 25, (45 A4/ ) A5 126 285 7T DD N Hh 2 58 o7
Hok, BEARATTEE A RICE 2 7 ISNR.

ATfErL ISR | TDOA 2 407 i I 40 K 11 T AT B oL i i 1 b il — B 1 200
o A B B DA R B T DL AT S A B R AP HT . S N BB
S AR . A M S B B 5

AOA RSt T LUTE 0o 55 58 4709640 2 — B (5 SR (9015 85 LA
JiRr B o S A A4 ] B FAOA F 55 1T 345 i i) 725
R B MR TLAR S B L, B A 17 AN TDOA By [ 2
B,

(1) AR T R G R AR B/ (TDM) |, DL TS BRI LB R . X5 R 48 7 B0 28
3L, E5. TERHE 2 ARG, X ARG S S FATIDFR W R, (HXHE 5 R E R
232 ) 2 SR R 8 DAEE 7 7 o

(2) CIR TDOATER %5 17 X PR 48 Rt &4 (30 kHz) AMPSH4 55 B %5 S B @ A 8N T )L R
rm.s (5 .




6 ITU-R SM.2211-1 #} 45
* 3-2
TDOAH 45 %
BEHfES R TE S, BREARASI R AE R E S, HHTDOAT RAGEDK

XELLE AL o

TDOA M e 51557 5 B VIS, HEREBEE (5 51 Te /N BE T . 1M
H, MEF50BERIEHE S N 550 2 AHen, 280 FaWE S E ek
TR, EIXEAENLT, HERESERI KRR B AEX ], BinT
I Al SR 25 . 5 AT 252 M BEAH X B I B /M 57 0 I o I FH T AR A
B, CHRE TDOATERN 7 X FAE R X277 (30kHZ) AMPSHEE & HL1E(E
SHUHEAL RN T LA RRMS]5] . 5 i 1 SN R A A0 B K 0 B 18] 7] LA
#ETDOAX — S =/ (5 5 I E L

ACA RGREAE WS T RIMHNE T AR GEWE T L HRE T

B AT RESEIL AL
MBI

Iz AT I O E 4 /b AN TDOANS,  Horh /0 AT DL = BL K — N Hidhe
B

AOA A IS T b P 5 37 7 ¥ vl 3l — AN 4 At Szl . 7B 284k 11
TDOAFZWHIA T LB AL B 1376, XA 153 2 A7 T DAS jif . dX 4
TR H54.7.3.3 T ik .

[ eipu e ST

AL 0 R 55 # BOEAAF B (R 5 I TDOA RS, i B e e j ¢
OB RS . FRUOHLIO AN FR R AR, L8 S R 9. =
QAR QIS S R, T DA R AR . (Bl AT

TOAMJTDOA £ 4t A IE HH H A d 4 2K . TDOAKIE HE i 75 SKAE 28

473247 “MEHEE” RSk,

AOA RYTH BB (RIHIEER, (K9 R T B ff . S IR 7] 25—
PP P

Xt EHREIE IR
Bk

TDOA R G AN RN [ T B B RE STH. X
PR Z (8] AR S B BRI mAS T8 S5 AR A 15 1 7= A AR Xt
G 9 FRme (2 EEHiE) . BREIE K TEER R EMUEES
FRELifa], WE BN S E IR 4 i e R & E BT

1 B M TDOA R 4t AL 5 BR R 30 1 DAL Fp 40 5 RN [R] (P AR T4 o XT38
2B IR LA SGRE, HA 2R IE R e E L,

HAHHIAOA R G — L ETEMAOA 25t (EFIMUSIC) stk y 22 [7]

G5 EMRIEAGUR. 5255 SHRIRBACA RGN E T KM RN
&




ITU-R SM.2211-1 45

#32(%)

SERE A RO B 18] [ 2

HIEE B FRE S0 R A3 961 &, TDOA T 8 iy i B (i A F) 25 . @it Bl
AHARSE AT LLSEILTDOABHLES 8] [F 2B AR T-20 ns (I WIGPS)

AOAXS TF-If 8] [R5 (B sR /> — 1 W] DL e A BIFE RS Z (8] TLAD IR .
SERR TAEH, —Se B ankf oL (a4 s Bk R 1) H bR (55, 72 g m
AOAL[F .

8
nfES

JETFREIEA KR, B L0, TDOARE RS e Lxs T & i I Al
DIE SR IERNE R ZKEE S K65 EE 8 o eRE 2 ik
o X A R R MU LR 1 — Rk, FE5RA.7.3.2.31 “REMIRE LI
Rz Fit— DA

HI T A OA R GEAPATAE 5 A2 AHIE, AT A ] A UK

b3 e s v B B

FHAE (19455 5308 0 o 3k 1 b B 67 IR 458 T U1 B0 30) I 465 R ) AT
P T ER S R o T A IR M IR AL 9 T B[R]
SRR 2 AR, 0T TDOA, KATE i i B D LUCGE A7 17K (el
L), TTAOA AR 100V 5E 7 . i FHF T8 15 v 1A B30 S i v i st
TDOA H1 B 5 A FE o A5 FH 5 40 AW 2 I [R) RN /B8 58 e it B R 4 oK, T
PN EARE R SRR SR . — BIARSS B R IE B PO RS S, EHHAE S
SKIMTDOA MR & 1 2= W Mk, RUMABAT] TAE T A7 75 A HL 1 503

AEERTNENK
St R (RIS 28 5E AL

—ULEAOA RA XS 2 MR 4y B (145 5 [ B 3EAT Hh 3 e o7, 3 38 5 MY A
i rDF. X —Re % T TDOAK UL REl), (HIEAE S, FERF AT
B % AR AL 5

B ES AN ERYSATE S ED (EITOA) MR, nlEd
TDOA FIEHE AL i -

B E AL AT g

B/ FBINEN KT RN B L, TR /D3AN RN gk 24k
W EAL, B4 N 28 R AT 3YE Hh L 52 47
AOAT] F T ik @47

MIRGE =

M SV AL B AL A AEE [ (DF) S B 2 i,
TDOAMAOAKSFE#S i iy (B¢H:GDOP) .

FENITH B A AL, TDOA SE A FE A RCR L AOA BRI 8 s (2 WL 41
H[8]).

5 5 R 2 E ST, TDOART DAt & H — AN R T AOA T A 4k (AL B
2 (S WIFI[8]) « AOATE —ANDFGFE 25 [X 18 5 B 11 30 il P S 3 7
SEAL (BP, F8R 5 TALERINAE XD .

XF T 5 TDOAFITAOA [ 265 S A Il s Bl A1 b 3 5 07 78 a5 X A DG 145 2.
i LB

BIARAE L T
KB & Hr

R AIAOA,  FLu IS5 R AT B2 /#5210 Sl (R e SR A2 A
A RE RS 27 Hr Hi TDOARL B 21

@ POAJ; 21T FF R — AN T RS Bk i IR AL AT 25 T«




8 ITU-R SM.2211-1 45

4 BRERS

TDOA ] LA 5 57 AP —Fh 8k 22 Fhdth 3 52 7 5 AR A2 & A8 i — PP ] DL FRORTR & RS &
4. TDOAFIAOAH R A LIZE—ANEkZ N ubith 4, TERUIESAOA/TDOA LS. TDOAH RS
DL HAh PR e AL B AR AR A, B anPOANE B LE IR, TE—/NME A TDOA/POA & 4:2.

1A AOA/TDOA R 4t e /DA FE =/l i, Horp 2 /b — ANl i[RI 2 A5 AOA R TDOA
BHe ), MR AR, S A A TDOAMIERE /1. —ANTDOAAL Bgs = A= 26 I 18] 2218 () — 26 WL
B2, G078 ITU SR 3% W) T it 2011 4 I 28 4.7.3.2 = T i ik . iZ AOA R 4 7= A= U7 fir £k
(LOB) o ZTN L 5TDOAX £k (128 sl ffi e T R SHEIIAL B . 78 M2 51X 88 R 41
BEAT RN EAN 112

5 NG

TDOAZ — T AR 2 T BB Ml b e tE it B e i ok, P oafm TiEl
AR REITI SRS et I BB LEIAR « TE T AN B 508 B 2 LA SR Al 207 1) 2
I [F25, TDOA L ZAAGHAKMAT ], EAXS TAOARUIEAT L5, Rl HRJf 2
ENIURTE WSS X REMIFI AT R AET XN BT PR E 2 AR RE ST, TN
IR RA AL TS W8 (3 e T AOAR VAT 9595, K5l A& 6 5 A 7% o1 AN AR 1 il 10 45
T WEREEZHEEEE, EREED2MIWIN TN ELER, 20 E3M R
S22 AT o BUAAS 5 ML 1R 28 B — M5 5 i 08 AN W 1 0 T 2 254 5 S AN Wil (ke 3.
Kb 7 458 I 51 4 TDOA [ 3t € AL B A, 0] LA 8 VF 22 30858 T BUARAS 5 B SR IR € £z
AOA/TDOA R & A4t vl UHKTH BRI 5, RN BRI ECR KRS . #23I TDOA R
AR HIACARIR & 15 DL 74 BEA R

6 S 3wk

[1] BROUMANDAN, ALI et al. [2008] Practical Results of hybrid AOA/TDOA Geolocation
Estimation in CDMA Wireless Networks. Calgary: s.n., 2008. IEEE 68th Vehicular Technology
Conference. 978-1-4244-1722-3.

[2] KRIZMAN, KEVIN J, BIEDKA, THOMAS E. and RAPPAPORT, THEODORE S. [1997]
Wireless Position Location: Fundamentals, Implementation Strategies, and Sources of Error.
s.l.: IEEE, 1997. Vehicular Technology Conference. Val. 2, p. 919-923.

[3] SCHWOLEN-BACKES, ANDREAS. [2010] A comparison of radiolocation using DOA respective
TDOA. Hamburg: Plath GmbH.

[4] PATWARI, NEAL et al. [July 2005] Locating the nodes: Cooperative localization in wireless
sensor networks. IEEE Sgnal Processing Magazine. p. 54-69.

2 HER, EEMRERES RGEGR AW SR G I E A VA X T . TRE SEVER Bk A 2=
FNPOARAG LR SHIR I AL B o IXFh S i3k 1) b B (o 000 A B O A AL 1) — 357



ITU-R SM.2211-1 5 9

[5] STILP, LOUIS A. [1997] TDOA technology for locating narrowband cellular signals: Cellphone
location involves several practical and technical considerations. Time difference-of-arrival (TDOA)
technology provides accuracy for locating analog cellphones in urban environments. Urgent
Communications. [Onling] 4 1.
http://mrtmag.com/mag/radio_tdoa_technology locating/index.html.

[6] TORRIERI, DON J. [1984] Statistical Theory of Passive Location Systems. |EEE Transactions on
Aerospace and Electronic Systems. Vols. AES-20, 2.

[7] AGILENT TECHNOLOGIES [2009] Techniques and Trends in Sgnal Monitoring, Frequency
Management, and Geol ocation of Wireless Emitters. Application Note. 5990-3861EN.

[8] KOZMIN, Vladimir A., PAVLYUK, Alexander P. and TOKAREV, Anton B. [2014] Comparison
of spectrum monitoring coverage features of AOA and TDOA geolocation methods — Electrosviaz,
No.2, 2014 (see trandlation into English at the website: http://www.ircos.ru/en/articles.html).

B L
B 1A 00 5 S ARG S0 Y B AT b B 5 o7
BHXBHEER

1 55
o W U035t A 22 Tl i ) e ARG SN S R R b B 5 57 78 5 X IRM B e, Toi M ey
PEGRT, AT A7 SISk ) S R 52 B A . e 2R ANk Bk B R AR R i B A s )
PRI E M, PSRN RS (SMS) KR v] Be 7] B H 58 2 72 [E 2 2 37 & B R
AOAFITDOA NS ZH AR Ao o — AN Wit 55 BT F MO B S AT R (e B IR 2 5 08, JF HaEw
BITF LU R &
- sk Tk X H R X 25 AT 2N
- AIE s TReE — WIEERMIAEIEN . ST To AR 55 B V2 H ) v 25 v B A 0 s 5
FERZ KE T X T O AR A LB
- S RGE T BT W0 DX P i AR 2 145
- IR SR PR 25 R FATE IAL EE AS T
- FH P it 20 Fir W i b X A R B e (R, et i e R USRS B S
- S5 B P R S (] o — S WS i T ARAR /N AT SR F HE s AT AE T PR T AE
WiEE THEBARNES) COF12208)
— VS AEE R, B E NS TSR A YR, MR b, B &
WU 54,


http://mrtmag.com/mag/radio_tdoa_technology_locating/index.html
http://www.ircos.ru/en/articles.html

10 ITU-R SM.2211-1 45

Best, —ASMSHBIE S Z 5ok (Blan, KABEARN ATy 1) , LI
W2 26 A S T RE o LHE— PR RN T F RERI 7 S AN SE PR o BRI 2 5E (7 152
AREGEERHO T IR O MRE AR AEVE 5T .

X HRH] 7 R — AR R S AT BEAT AR DL R FR 75 Y 1308 338 A0 A SR R A X S s 00 s
ANt B 7 o X IR o T A AR UL B 5 20044 1 20074 22 T8 il 52 [ Tl AR AL FR 5
RIS, BTG RESERR i = 4E s, I HLDA e S 407 5 A2 AR I 25 20 AR
Rkt 7R BB OU T SR IE . DR RE S AR S PP I BE JT . IX SRR
P> H 3 FIOR B0 i) R A R B < BORe 7 2K 2 /DA B I 3t R i BT 50 (19 [X 4827

2 —E R
B R R B S U (RF) G 5 [ R0 b B o 57 78 25 X Jk
- S ARG IS Bl g N — AN R SR REDS LA IE S M b (SNR) i 4G 00 1) B B 25 W 00 3 1)
BRICIE R (km) o #YE EAEAFE 7 m BT UARE, Bk TR . @S ae
EAPS
- Hb H e A7 78 B X e SON AT DUTE L B — AN R EHECR vl 47 57 (B an, AOA.
TDOA. 1E& . POA) HEATEFEE AL BE X 35

KB BV R SR ARG DN ] 5 M v A 7 i X I TR) R Z2 301, 3 SR A sl A — A
IEFISNR, M J5 & 75 RS ML Ik # A Bk — /N IE I SNR. TDOA M3 78 57 7 72K 75 A [ 3 5
B2 S A 5 A OQ G, ST 75 Be i R IR T A 75 (1045 5 e AL A SR . B Sl R 20 3 g 75
DIZGEAR R . & T TDOAM B & AL 7 iE AR B S INVEAE S, 16 S5 1 TUSIRE I il 5=t
% 4.7.3.2.2f14.7.3.2.3%.

—Z1[H % AOADF A1 TDOA f% ¢ 5 1) h 2 5 o7 7 i X g m] LAl i 5 8 ik =N LA
PS54 YT AOARITDOA M il W4 28 R BEAT 20 H, RIS =N A0 >l 7 ot [X sk L 5 DL e AX
A — > 7 2 1) X Ve L 48 T 3R T T

PR FEAE B L B A 12 R S1E S3A — A [l e % 1 28 A E B 29 b id W DF1 2 DF3[1) =
A 2 DFuG [ b 3 e A7 78 o5, BB E MU R, (B2 5 T/E T TDOAF
ACAM L% 2 i, I iR IX L I 258 25 % T RE 2 MRl vk, 7R LR 2vR FRid AMS, K 5 [E e 1%
KPS AIDFY B 58 M R AR 1% 4% o 76 R AR 20 1 FH A ] 5000 1 6 iR 2 S i 4 A [ 5
i 4 BRI TE FE DA SR (8 SR s PR 2 X6 T T st e ) ) S A 0 X 85, 7 e b R R
(WJERA “REHL” O BB —AIERISNR. K ATDOARE A K F 8] [H 25 B, K1
Hh A S X 28 S1. 42 ST I (1 i B i A7 78 35 [X 35k K T+ & 29 D3 DF1 2 D3 2 3. 78 i X 38

3 EHER T M4 7 5 i IWINNER (Wireless World Initiative New Radio consortium) 11
LA ) o AR R



ITU-R SM.2211-1 5 11

POZIE R B, Ak P S ARSI ¥ R AN b 3 A A 5 X e AR G T B — MR e
I ZERNR L e L) — 2 M A S LR T . IR RS HAB I, KL IRAE—ERE S
AT o DX AR B2k o IR AE 25 37T v BE AN PR A M 13

YT —/TDOAM L, KATHLALAR 2B T = 26 B 2RI AC s KR e 1), wEl1h s
RETHITLHC R R, AT B 21-2. 3-1LMI3-24%8 . X T —PNAOAM L, AUAY K H [l &
DFk B 52 A7 A2 B AT = ANDFSSRIAT R, WE2F FrR O (128138137 Rt e i 7 &5
MLTL) o AOAMZETEAAN FH —ANDF# 7 o5 (1 X 3 b B2 B R, il [H B b 5 R S LT 211
KEZFTR (I Z4F15)

K1

FE—ANTDOA I 25 Ff i) Hh 38 52 Ao 78 it (X 45




12 ITU-R SM.2211-1 45

K2
TE—NAOARY 45 Hp B M 8 5 o1 78 2 (X33,

WRAE—DTDOAMZE TR, JTitd K IR S LA TAR AR I 7 (LAt ) 2 AhIX sk
Z—y ARG RENAU A R E L, WS R SHLT2A % R N2k 2- 1 i 2 5 H14R Al 1%
RGIHUR)— 26 T AL 2 it e o AEIXFMIE DL AZ RS LR AL bR 6 A B — A R sl (11
FIMSL) i 5 AN E A% B A B TR E . AR 1 rpE sl Ay B 2k 2-15 XA #3)
P SL ) HAs AR A B2 (AL EZRARNIB, R RELCRIA, LLomifl e A TRE & %k 1 DY A4k
M P BT AR ) HIAE TR o

RIS B RS B TRl aPE R, e b AU AETDOAR, 2 — [ S s Va2 - (A
BEEOR— M ED o AN FFEER, € n] DA T ZEAEAE (AT TDOAfR IS (1 4 4
RrlVE 2 A, B P E A B o X3, DU AR BN — MG 5. SEBR A7 B AT DL
BhFReshul R e, (B4R — 28I DL N AT REEE 5 B IO 1] . ABaluhize B R D9 R 2 i AR T
FAA IR S Aker Ve Bl o (ELRE, A IR P 5 3 ] Y A 46 R i — A% sl ki R 24 v R 3¢
A Biln ZE P Bt 3

FE[8] ik 18 1 4% R B TR 20 B [ 5 AA% 2l ot A B AT F S 1 A TDOA ATAOA & i 1
Do



ITU-R SM.2211-1 4}t 13
3 X RN T DOAFIAOA M 3% v St A50Asy 01 71s Bl 4 R 3R EAT B BE 0L

K3
TERL B hr 2o M 18 AR A2 ARy 18481 IX 3,

= ! :
NW-501
NE 502

e
Swso3 _?&_504

Ral Foaw 2

TERNA S, R TAEXEBZ R Z MNP — N X, WE3H R, 445 (NW-
501. NE-502. SW-503F1SE-504) K% [A]F718 km. UK i 7= 407 TAF & 4 AOAFITDOA
S PSR UG o H T BRI E R, AR DU L SO R 25 e % DL IE SNRES I 21— /N &
SRR P S 0035 1) g 3zt B 25 (DAKR RS ) o

I ABEE B TR MR — 2 a, MR, AST0K R Re % 520w 5 i
REYE Rl R 2 . IR R AP — S R E A E R I g, filin:

- U035 P DR 4 v PR A

- S AR SRR, 550, Bl JERAR5%,
- Tk 1 R P S AR 7S PR

- VRIS (BFE ML HE) .

K2, —ERERSWMERARER, M 5aas DR T R SR PR
- B
- DM .

- (ERERi
- RFHIRRE (1) 1R

AHR A iR A A ASEADL T LA P 5 RE A AS ST AT BRI A IR SR 2%, DA i o S A il
V0 LA M 38 5 67 7 o X (OnF T HAH SC TDOAMMFR B ATl &) s . N 7 faifk, X B R
T—N2MUEE (LoS) HUEHRERY . Al TR BA M TWHE . WA, SNMEN/Z
SR HARR, IR EREE TAEAAEALEE (NLOS) HIALREHRA ,



14 ITU-R SM.2211-1 # 5

3@  REIRBIAKIF M

ERAT, SE-5048 R/ fE— AN IL17.2 km, ZE7G[A21.8 kmif)— MR E - GXANE A
B T AT A R S AR U S ) B AR D o RS IX AN U T AE7E-150 dBmVHZAS JiK 14
. 0 dBRZ&MZE . 3BmALEE. KA 2 mKLMR-400 RFH 0GR 285 — A
ST IR 2% . WA MR, R ETIE AR 2.17 GHz, 155 #55 &£25 kHz, i Ih% 210
W, FEHRZEERZE2 me A FERUE S T8 2 S IR EA PG 31450 MHZ )5 % S A5G I
FEl ) 52 M4

/4

S0 DX WLBE AR RIS B 0t 0 T 1y P

TR T T T T T T e —— e — e ————

- & #1=2.17GHz, # %=25KHz, 10W frﬁﬁ=450MHz, #E=25KHz,10W
S EE2m ' | @ ET2m

S
5

s i

-3 Bk o ol - |~ el e E~4.5km
B=|m L & &=3m

B At (3 GHz LA b)) IR T 4a T 0 63 i il A A 75 ZE VP T (Rl 55 . RN R A
JIv s (0 S D7 B PR, TR st X K 6 55 AT M (R HE PR 1. TR R,
[P 52 < RSBl AT I A Mt X 2 1) 3 R AT B 2 AR A O B E 2

3(b) MPUBE KRR KR

FEWEISH, Mt ) e BE BRI 2110 m, 1 A HAR AT R R EFAR IR el s 7 2 H A
FFFIRRRRE,  AE SR A SR AR I Y B AT T RN, RIRR L R R A
FAA IR o

4 AREBGEAERURAUR BB, BT T — AN 0 S S I s



ITU-R SM.2211-1 4 15

K5
XA, RGNRZIIE R, W&

@U)ﬁ =2.17GHz, eg«_—stHz 10W

o ] SO =D 2RI -
W & A =10n 1 IS

3) fEEHEREMN

EE6H, P BRER R EF S ESHAHR, (HRAS 5 58 25 kHZHE i $1)200 kHz. 157k
I ] i e AT DA B 14 0 25 4 5 P T A PR 1

K 6
B T ¥ 5 55 58 N 25k HZ3 N 200k HZ,  FiAth 5 I 5AH )

HHi=2.17GHz, 1 %=200KHz, 10W ik’fﬁ—450MHZ’ 7 %=200KHz, 10W
FE=2m | FEEL2m \
: : l.‘

f W 35 B ~3.5km A YT EEl~4.3km
W I v B =10m : Sk R BE=10m

K788 T 782,17 GHzSEA7 138 57 H 4545 5415 5 43 5138 In £1]1.25 MHzF14.5 MHz #4045
R rEHAMEESES () MIFE. 15570 58 QA 20 — AN R FHEAE %K P 25 168 71 65
A V00 5 ST ARG 0 Y1 R AR I P B AR R AR R TS R T



16 ITU-R SM.2211-1 %5

K7
HESHREBCNL25 MHZAIA5 MHZ#F 5, T RITEIIZR. &EMSMEFHER

CF = 2.17GHz, BW = 1.25MHz, 10W, CF = 2.17GHz, BW = 4.5MHz, 10W
ELEVATION = 2m | ELEVATION =2m

£ 3

L E ' oy

Detectionirange & 2.1Km Detection range ™ 1,7Km
Monitor elevation'= 10m | Monitor elevation = 10m

A, AT WA, TR
e R

I I3
M v W v

3(d) REWEEHIFMH

B8R VI A ING dB R 21 2 K= ] — A5 R R 2R Rt A5 5 T B
8125 kHz. XLEEREIR TR GACAM IR At Vi, IXeuh B 5H R ARG K
BRIV, BUERE S T A AP RLITDOA N . 3t & ¥ EL I 21 H Al 8 Lk (1 Py
AR FFAR A o

K 8

REBWISWINBI6 dB, K EFIEW TR H|25 kHz,
ST 5 H2.17 GHZFI450 MHz

B, e B, o
(574 (53

N L REnEe|
R, 3 2 e R, 3 28

FOE 7R 1 57E K8 AR R LL K 25 2R ,

B 1 KI5 450 0 21200 kHz.




ITU-R SM.2211-1 4 17

K9
BT ES RN 200kHz, Hb 5 E 8 R

CF = 2.17GHz, BW = 200kHz, 10W || CF = 450MHz, B, =.200kHz, 10W
. ELEVATION =2 N = 2

Dete::ti-::-h
Vonitor elevation’= 10m

s, A B, A%
il s

e e
P, s W i

3(e)  HFEAMLEEKIFNT

B4R IR T — SRR ER, XIS 1A [F) B DR ORUA S PR P X A a7 T A
(Bt A M 00 s S A 00 0 T PRS0 o S SR R L (1 B 5 800 R A 7 A BB AR
B D TR RNV B IX AN, 10K T 2 AR XS L T 2 A AR EE AL R O A
K B IS [ st e Ab LR i AR, X B TR T AE OB R T . X AR
TEACH 7 7 R R AT BE T S AU ) BEM o X AB A T SRR S th #  AH AT I % st xof LA KA %
M AR G R B B o Bl IR AT BT T A SR IR AT e A ) B ) M Ul e, A



18 ITU-R SM.2211-1 4

& 10
Yot GRS TE R R . MUBEAE 3B AR L T eI 3%

CF=2.17GHz, BW = 25KHz, 10W
ELEVATION =2m

Cetection range ™~ 960m

Monitor elevation = 10m Monitor E[Eﬁaﬂnn =10m

A, W B, AR
i i

iR TENEE| FiEl LioRlllbeneE|
WS W=
A, AT WA, R
53 R

Ao IS JERR R Lol NNz
M W

4 XFFET DOATIAOA M U 3 o 5 v h B 52 for 78 o (X 858 ) BR] R E AT AU ASEAD)

FEA R, EH TN RA PR X, IS 1A s . A A A RN T
ST AR FR A8 00 s ) S ARG I Vi BBl o A I B REABLE s 1 EL A SC T DOANN £ (1 Hh 5 7
78 i X 45k

o H g A 78 55 X 30 OO AT BLTE B — AN R SRR w47 5k (B, AOA.
TDOA. JEA. POA) HHATE e A st [X 4, 5B 2 v 7 S A I Y [l 5 3 3 5 62 78
MER, BT ERA NN A — N IERISNR, 105 #1258 AN W I sk #5825k — AN 1E 1
SNR.



ITU-R SM.2211-1 5 19

B8R 7 MR SR, Hp R IR ik B ON2.17 GHz, (B2 I i P 4 R 2
IW. 2R SHIRE2 mi LR GF BRI OB BRI 2 AR RE AR Mt i
Rl e B K 29522.6 km — 11075 F8 21 SEFR PS5 R AR W] BE R S B P ik, X AR
SRR o AEAT R 7R (O TDOA M B e A7 78 i DX BBt T Zm K15 2, BUOER A 1A
I3k A 25 1) ELAR SN S, IZAR UM BE 1 A0S B0k 2 ) R AR G o

K11
AN TE B B S S TE B (Z2) AHEE T SRAITDOAKIM B A1 B 2 X ()

| CF= 2.17GHz, BW = 25KHz, 1W CF=2.17GHz, BW = 25KHz, 1W
ELEVATION =2m ELEVATION =2m

Q o

Detection ra ngQ 2.5@

Monitor el. = 10m, Gain =0 dB

(5754 i
e HhERE A7
I, I A W E R, I

K127 T — MBI R, Bl A SRS EIR A 2110 m. X E/R TAOARMTDOA %
G0 53 S ARG VO . TDOAMMEE & 7 78 15 X 3 (AEA M) g, 7EX MR ) —
AN E B 52k AN T R SR B LRSS R ARSI LT RS FE R (GDOP)Y » ‘Bl #
SR R 3 N 2 5 1) AR 22 K e S S A IR R A CE B DL R BORTE SR 5 I 1K 14
) . TDOA M 4% [¥] GDOPRE & & S I A7 B 4% Hi I Wil 3k By el e 1) X 3 389 hm o DRIk, T
TDOANE BEFEAL IS M 2 2 AR . RAEZAIL R R 7 — N KB X8, A b B 5 o7 I 2
ATATH, (H'E A B~ GDOPKT B B kS B (1K) 520

5 fEHHTTDOAMIEMITELL T, KE =/ AL A A SHE 5 R EAN KM, RO ML 5
BEAT A AEAS ORI (B A BR AR BR , BRLAIIA S e A — AR R, JF B AR Su ke Iy
VEARAH D 52 B FAHLPEBE I PR B, L AEIR A TR 5L



20 ITU-R SM.2211-1 %5

K 12
BT RERERFEII0m, FHREERI1ER

CF = 2.17GHz, BW = 25KHz, 1W .17GHz, BWE !"f'|; 1 1'
AN S Lt i

ELEVATION =10m
Detection ran Qt@ é:_nverage 2,460km-sq.

Monitor el. = 10m, Gain'= 0 dB Mtnrel = 10m, Gain = DdE_ .

A, M AN, o

R =

Lia L FEN =S| Ho P 5 A7 7 o
WS, WA M= E, s

H1 55 12t TDOA B i1 2] (1) AL B i v] AAE — > L%t S ARG 00 v ] B K g X3 i 3
IR RE BL RE

5 X AR5 F SR A B 2 AL B Y LR

N A Y SE R O TR S A Bl L B ﬁlﬂ‘ﬂﬁ%%%ﬁ%ﬂﬁlﬁﬁ%ﬁﬂ’]ﬁ% H 2t
ATHY. PRI, Mt 2 1] g AR /N 11 kme VBRI 55 AT BEAS RS ELF N T A M 1 i
RUESS, (ERET DMEA—MREFISEp, ﬂ%ﬂ%i‘;‘imE‘Ji)ﬂﬂ%'ia:ﬁﬂju%{ﬂilﬁﬁtlzix

HEAT X AN S8 10 DX 352 IR A JE S M ) 2828 e b pr, T I e B A — S i B T IR
(HEINEMS . B, RN, ZEIES) IR, mm;w%m BATTX H
TR T —A “WaEAEMEE” #R,  “Volleybal” 1 “SwitchYard” 52 IfH#) — @;E.i:
ERA T AR E R RELHIC. X RE25 m= 242 ¢ H i/ B 41 ot fit e
“Escape” 1 “Cruze” WiRfshit) — wIEAEL 4T, ,\ﬁﬁzﬂﬁaﬁ%%éﬁﬁﬂﬁﬁﬁ%ﬁm@@
HEE . R FAUIASE H WA T FR 2 i 5 i X 488 5

BI13(Z0) S 1 W Ik A B AN — N DA R IR B . 7R IR e sefgil v, R ST — M
W% F L2 WEEB3IMHz (554 % K4)/24.5 MHz) KHTUMTS FA{E S s mit. A&
R T AR I Il S ARSI R . A BT REE DL, 2R SR TR A M N S AU DN
2k, RIS AL EE H AR A



ITU-R SM.2211-1 5 21

K 13
I T hh R SR AL SR 50 1 B R AR A SR T

SR

2%kl KEHIRL 5% 52

FH T B Ak i — 2 H BT 8 ) A6 07 B R 2R, P A e P i M 000 sy )RS A 91 L B K e
A ) i 3 ek e R ) R R B T 2B R — NS TR TR — AN B AT B I PRBAE
(P B 5 17 IR S5 2% o X A% TR 2 IOX) 8% 140 92 il 2 3 e 7 48 5 12 R ST 1 2R b 1) 2 0 AR R R A
171

K14 (F2) B T — M TH Ik b i I st 350 25 1) J LRI AS BE DR (GDOP) Al T 3Rk .
EERM () FIGDOPZ Wi 75 1% M 4% 1110 5t 2 AME — 285 1) b3k fd, (B ZLEFTE 77
o FESEBRAF, —ANTDOA M 258 B — AN A SR FIAL B 7 171 (1) — 2% LR (M) e Jm] DUR 47 3
SUE e 1) 1 00 35 ) 2 A6, A PR R R T 3 B T A SR o 2 T B TR ZE X 26 . T
H 8 ARG FETEARGDOP (LAt iR (1 X 38 rh I3 B % 1l 0Ll 28 475 0 7T UG 21 s

6 M—FELATDOAU L —2% “fLEL” KBLTRE —NDAOAMEK B —NAOATT iz, HZA
gt — B E AL A R . B R BHZ A IR IR T 1) (3412 5 S U2 AE TDOA S it Bl i€ 1) [X 352 4k
).



22 ITU-R SM.2211-1 45

K 14
X Tk bk HGDOPRITDOAN 2R Bon

ZH il RAHIEL Z% 2

K15 () B T IS e A5 5 X (REEE Sk 4L BRES A O FEZ A
SHEALE X2 . AR R T2 R SR S2 bRl & . 78 B 3T 7 24Nl &, TDOA
R Z2/NF50 m.

K 15
JUfAI 7 35 X 346 55 50 b R SR B AL &

Z% 11 KA1 S 12

KI16LAXT Al petE . M6 R ZMER (BEP) FMSTH R HIRALE (EP) MM I SLth 51k
7£Google Earth ® M HEE/R T 2N B e A 4 B, 86 1% 4T BoR T Z R SR I SEBrAr
Ho



ITU-R SM.2211-1 5 23

K 16
BEASTHER BB AR, A0 8RR —ANBORKILE

Daniel f1Hillsdale AT B

FEHAE O, BRI &2 — 30 .

P17(7) B i R SHIFAUAY BAIE B SNREIE — AN W47 B (escape). {H2, KATDOA
ﬁﬁﬁ%ﬁﬁﬁﬂﬂiﬁ%%ﬁ%#ﬁﬁ%’WEEN(E)$%ﬂTm%@%ﬂ§ﬁmE
AH N FITIE 5

K 17
FE—AN2013F507 % P BB UM T SE B K RUE S5 E

e TR YT
[ e Sesees || Spectral | Codrelations | 1) Tirwe Seiies Detl

T S AR DL R IN B P A A TS s S ARG I ] 5 i v A7 7 R IX 3 T P 22 1) DA R S )
B2 o S ARSI ¥ R 52 B4R 22 AN IR IR 3R B2, L2 101 32 38 R i 1k e 3¢ R it ) 52
m@ﬁuﬁiEﬁxﬁ%ﬁﬁmﬂlﬁ&m@M%@m {H bt 5 Hh B 5 An 1 7 vk CHP,
AOA. TDOA. POAZE) TMARAK . IX BBTE 6 5 Hb B 5 57 FN — A W 000 3l 0l bk g A7 B 40 A FE B 1)

HE .



24 ITU-R SM.2211-1 45

6 2

FE T R A ol Aot i, TDOA R 48 v] B S I &4, A8 I8 B m) L2225 K B ) 4% K
& MR LA S, SRR ARSI E AL T RE .

AAEEZ TR, FERS AN ISR B AT T AR R 38 %8 CA S AISZ 1 b Ao mp L ek /b & 4 FF A X
KPR IDFEL VR A AOA/TDOA NS K B N R R IE/E R . AERLIBH T, AN ANl
T2 R ST I M 35 5E 7 2 R

K AT e ] s b B 5 57 SRS I 457 AR 78 BN XL i (5 5 0 sl adb A TR A J2& B S ] s
PRI o A0 1Y 5 I 2 2 RS M AR e X dk o R0 7 2 1 4R S D) A 300 T P30 2 A
R A LN BEAE DA RS AN EBTC B R TE MR BRI — AN RS A HIAIE PR
He B OCE ET.

R 8 DX 35 1100 25 A1 508 28 LA 1 0 i R TR A s R B A/, T 78 S FVRCR e KAk 46l
w, %A KRR SRMITRZ K, AOAEIAOA/TDOA (IRE) uhf2 @& n. |
&, TEEENIRXSHBFIREGHE T, BN HET TR TIWMH X, RA—1
0] DA F POAFITE & 38 58 A7 572 58 71 [ TDOA M 26 1] LLZ B NG 2L

B 452
SHE-EAOA/T DOA W il e H 35 8 A1 k5
78 55 X R AIBR 5T

1 35

AP 3E Tk B IS BN AT 45 3, ELAR T VR A AOA/TDOA G 25 Ja W i sk 5 4t 7.
AOAFITDOA £ St It F 52 AV K .

SR AT 72 A FH - SREEATUASEAEL SR A S 4 SE B TR B AOATTDOA 52 AR F TG 2k Fi M I i 15 1) F) 45
JEANGE i X AT AR . 52T A OCABUR BRI TDOABAR b AH LE ,  IX S ARAPL o HY
— /MRS AOA/TDOA F G (E H X 28 i I sl T A S8 ¥ X 3802 A b BLA BT DR e/ (2 16
X R X R B o, JF HIE Db B 2 A

2 HhFE 5 6L 7

LR PR e A AL FRZE S TR B 2Nl SRR, SRPEAENS KRN B — M E .
PASER) R B IR ZERE R E (UmABRAL) o BU/NRZE IR B RN — DN BT R E AL AL
18



It ST IR Y S P R T
Rl e S0 KT e i
AR Z AR m] R B E A7 AL B 35 . AR 8 E’JE:ﬁPTHE’JﬂﬁﬁEuﬁ&E

ZERFE,

ITU-R SM.2211-1 45

TrE¥E R B 2K H € 1A R 48 FE 21K 7 2 AOA [k 15 I AOCA I &

KHE D =/TDOAM & (HuF e A7 ZoR =X TDOAM &) I TDOAM E%{;tﬂ%
771K AOAFI TDOANN & H) VR & 45 & SR AT Hh B s AT AL B (Fx
11, BE—NEETDOAMERE /1)

AOA FITDOA Il & fiE

AOA. TDOARIEAAOA/TDOA.

25

— N W IN/DF 2R Gt A o 33 E A AR K BE A N — N E

b

LR MR
5=

SHRE AR A

N T TR, R =R IR RN

HER, —/NEAAOCANIERE I I B R NAOASE & — /N EATDOAMN & /E /11
WA 3 9% FR 9 TDOA S, &, 1 — AN B A5 AOA F1 TDOA Il 1 BE 7 1 W N 3 ) gk kM VR &
AOA/TDOA! &,

X = Fh bt 5 A7 V2 I R B S 2 E DL R R A

(KT TDOA R Gt I s A BR 1) 1 B8 I vE 4 K1 1876 S LI TU-R SM.221141 75 .
*1
M3 52 AL R G i VX AOA VX TDOA JRE4AOA/TDOA
200k, RE
HhEE 52 A7 B B R N . AOA/TDOA.,
B RN 21 3 AT LY
TDOA
ETDOA, 2 [A] TEVR Al 2 0] [X 35 5
s I = 28 MO0 3 B I ARUE TDOAHIH]
SEE (IR O | ZETDOASGBIAMICHL | 25 A LAAMI X B
TR A, AOAZE1L
5 EREE 2 R AR - ALK ETDOASG LASS | AU AL T 55 FF TR Al
2 38 i i PR = [X 35 1 A B AL AR AZE 1T R S L
TDOAX KEBIES | P
55 BB R R F 2 ﬁ”%ﬁ;’f — iR
S A S S TR R
WHRANACK HAOA, W
T : SRECITER DIEAOCA—F-K; B
BiBEER fik, 10-30kbit/s 120 kbit/s —2 Mbit/s 11 55 6455 FF AOA T
TDOA, &%= T TDOA



http://www.itu.int/pub/R-REP-SM.2211

26

ITU-R SM.2211-1 45

F1(# %)
\ BRI R 28 ] REf A N
Syl 4%, 1R T 'mémfﬁ BT | s S AOAHIF
- il A5 f AT P =
REE 4 AT AT §$E$[f§£$/1\$75
YA T AR (BT B, G (T
BEER AOCARZ) 7 g AOA &%)

R PR, FMINEEHAIR A AR S £ NRFE RN IR KA
i s PN XEE) X8 1 B SRR P e AL &

3 K — N 5 S o M PR e AR B 3EAT B AR AL

O 7E [ 78 [\1Belo Horizontedsk o A1 & [ 5o #5247 FRRS BE 34T T — AN VE4I R 1 B LA
. BT UIEAOA. TDOAFIIE A AOA/TDOA A AL Wil 24 (SMS) Bl &, 3 H
ot &5 G M\ B 1) M B 5 A P AR O A PR AT T B

GRS K — AN T ESRIFAT I, eI E A5 % B R AR [E sk A H s 5
(AT 25 Sk, FE TR S LT 2 AN K FH 34 M T (1S S AL FE RS o %A 0L AL 45 % i i %k
B, BERCREE . KRR S AL S R IR, k2 TS

*2

RN BRITHENEDE R T ERNSH
HHO AR ¢ 450 MHz
Z R 25 kHz
RSB D2 10 WERL W (5 e Th 3D (WIESD
RS R v 10m (CFEthEz B
FRUSCR 28 15 5 - 30m (Pt D
PSR L1 23 - 0dB
VOISR EAE 12 dB
B LA B2 2 Y SNR: +10 dB
DAFE 2 SNREZU I 5 /b ki 44 - XTAOCAFIR A 2 A& 24

X} TDOA &3N3

E — BRARERF 7 AMRY], MRS EN T E A 5R: AOA. TDOARIRE S .
b3 E AN B AR R 72 BE I AR BT

7 —EEAOA R G H RARHETF EAERIE— D HIR B, BRARREAT T2



ITU-R SM.2211-1 # 45 27

4 AL GG T =

X sE], e AR A T EALHE DL AR L

B — BN Easensle MRl ) RSHECURIE IS 8 WSRO AL B &
3l A

PR E AT FEEE — AOA. TDOARITRE A AOA/TDOA M FE 5 A7 k5 43 M i 7n 1 AR H B 58
LTI TERE

ROHCE R — A0 Eon T AR M B E A7 7 3 A B W b 3 AR T A e
AR

A@) IR E L

THEES K FAEBeo Horizonted A& F Ton TN T A ik & i 4 vl S AL E
FEWFRIC ABHL. BH2, BH3FIBH4. ks [8IB7E AKZ7218 km, HIMEAHXFH, BT 5T
BH Ly sy il X 14 %% .

18.12 | Kiometers ¥
.14
11105 degress

EAG 40 131 SMSil 5 BH 1 — BH 4711Belo Horizontetth [X 1 4]

4(b)  HBIE T R EEE S

LN Pl 0 B e R s s U i BE R o [RIINR R 1l A 44 I 4w i B R L P
PERES o FERASEBI B s, Ay vl flide i€ R TDOARE /T (EAEFE A B 3 7 115 o
HH 2] T R HE



28 ITU-R SM.2211-1 45

Terrain Elevation Data

B, e Clenable  Fekd Strimt 25
i Wotwe snghe In Bipse L%

Zoom out Pioise stats In Chisg [remey

Tit power (w) 10
Tx freq () 450

. EssBusEREEREBENERINE

o Gred Szes 80 & L L
[oawmap | Joawmon | [ oawses | [oawcea | [Propegaten | [ nemsies
100 500 100 100 2 ok | [ caes |

Ho T AR AR
4c)  ATUPES L
T AMRRE AR T AN SFEL . ERADERERT, RO 1 REY

PAESR Y s O SRS 5 st R8O . XA Bon B3 1 8 v BE AR A MUAC S LT
RSP RI52 o ARSI B on i, BT AT il U % AT AOAFE

B e Hearability Analysis

Required field
strength in

nitter at this
cation can be
eceived at 3
SItes

Bz m‘__\__

Max 3000 100 1000 00

AT B



ITU-R SM.2211-1 4 29

Ad) REEHERSLA

TR R ORZERR (BImoyin) KIBRR e R E L. FRE, R%E
PR RE R SE ORI R BEAT TSI o AEBESCI B o i, Tl AR 3 R AT AOARE

Ho B E COAEEE T GRZEFEES)

5 EEPGREES

MBI AEAE SR SAE N AT, B L5 CE AT 0 9 28w (ki Bl . RS HLTD
RENEMERESAM FAEL WHRIL100 W2 84814k DA RARE B @ A B . DL BO& KHE I
HF 70 A R 10 WAHIL Wiz 54 5 SR = g kAT T /N

5@ 3RS

TEAET X —110 WESHLE N TAOA. TDOAFIVE S AOA/TDOA M B 52 i1 & i1
HefBe 35— AN LR 13Nl R A ML R AN S XA 1910 WA LI P
P



30 ITU-R SM.2211-1 45

- BEENEEEEELEBaRBRE

AN AT — 10 W B SR
=AYV AOA — 10 W R 5T
=k AV TDOA —10 W Kk 5
=AM S AVYHYBRID — 10 W R ST

5() HERILER NI MG

H = NAOAZER ) — A R G B 7 1 BN SR X sk, (B B (54 8 0 ot i v K
SHURZE. (B, RIMERAT A ubilr B AL, AOANS tn] LASE I i 2k

1 =N TDOAR 14 B 1 — A~ R GeLE H WLl 3 B B s 1 DX 3l b 3848 T i RS 2 . HLE
W TR, M B E AR FEAE I X I 2 A B FEARBE Y, A BRI AR (K& IX
), HA ki AR e g5 R, KON TDOA M B i 10 78 75 350 2 B T3 i (1) J LA 3
A LB RIS o B SRAN A = AT DOA S ¢ FH A2 TX A 18] B B 2 (18 km) B35 Ui SRR SR A 2
DUSEIR /b — AN, 1 WEl B AR 1) R S AL ) 78 5 0 BT TR M PG o 3k SRR 182 e 2D = A S
BUORIESNR. BT FEATART 5 AR R M 75 FH 5 1 2 ) (AOA M TDOA #f e R FH AH & M H AR PR
Ik B IESNRP A — AR

ofF b sefe], HIEE—AKH 7T AOARITDOAR R HIVE & RGiAE FE KI7E o5 X I, A 5 4
AR b P 5 7 A T



ITU-R SM.2211-1 5 31

5c)  ANMEIuEEI ML

TEAET M —110 W SHHLE M T 3T TDOA FIE A AOA/TDOA I £ 45 1 HHH & i
25 B EL G

BEgd

Lat

~eggyydgaeEgI gl

- BEENEEEBELRE 28

AN TDOA MR S 4G FE — HhFF, 10W
HYBRIDH F g AR — Huf, 10W

5(d) ML RPGE UAEERD

—NEANEME SR SEIN A RIS R 8, HEEANENESLSR. XM
AL TDOA S5 7E H X 44 3l BT PR G 0 X 3k h B4t AR U7 IR B, (ELYE L IX 3 2 A1 st 3 5 67 K
FEH. BF—E kXD , HhlikaaiEefirg®. XKH4NTDOAR, X1
WES SR I A S LI 78 56 PRI (T S a3l & ol ik e A R R D

W REAESAN b IS, HEARABLE 7 H— A R HHAOA M TDOA BRI IR & &R Gt vl AAE —
AN K IR 78 i DX b S B G FO 3 P T
5  FEMZETIEET R

TE R BEY& 38 SR L — AN SR F AOA RI TDOA RS A [ TR & W 2% 11178 2% X 3 AT LUK T
7] S B AU TDOA S, 78 5 (X 38, A T AL S0 — NMEAAOA/TDOA R A I at, T
—MNIWERSHLEIE L, XA ERT — A3 A AOA/TDOA M il _E 1N TDOA ik ¥ 4%
()78 76 BT LR (AN TDOA RS B R HE4T T

FENEF, e T ARG, A LY T 8NN TDOAMS «



32 ITU-R SM.2211-1 R %

T EER EE

=288

4Nk i HYBRID
84k AN TDOA

FETF XA EAUVBAL, D 7 Ik B A [F] 3505 4 14 78 ma FUAR RIS G R B, T — MR &
AOA/TDOA I & A7 fif e J5 %2 bt —AMVAX TDOA M & 17 fig v )5 REBLSR T /Dyt . B T-7E
LR 5, — AR AOAFITDOAR R IR A & 4t n] LAFR LR 2% B A R 1 H
WA . ORI DURANF R, RO S ER . BB sk BR A1 1 ) A R &R 45 T
R RS, DASS— NRERR R i e S 1 22 HE

6 it

HFHENAERL, — RS AOA/TDOA M HE & 47 fift vk 77 %8 v] LA LR £ # i TDOA Al
ACA RGN o TENBISZH F, —AN2HEAOAITDOAfiR P 5 & LU /b 1y W il hik 57 B
RO T A




	ITU-R SM.2211-1 报告(06/2014) - 信号地理定位的到达时间差和到达角方法对比
	前言
	目录
	1 引言
	2 TDOA技术概述
	3 TDOA相较于传统AOA的优势和劣势
	4 混合系统
	5 小结
	6 参考文献
	附件1 影响监测站射频检测范围和地理定位 覆盖区域的因素
	1 引言
	2 一般考虑
	3 针对影响TDOA和AOA监测站中射频检测范围的因素进行的模拟
	3(a) 发射源载频的影响
	3(b) 监测站天线高度的影响
	3(c) 信号带宽的影响
	3(d) 天线增益的影响
	3(e) 地形和视距的影响

	4 对在TDOA和AOA监测站中影响地理定位覆盖区域的因素进行的模拟
	5 对模拟与真实射频地理定位测量的比较
	6 结论
	附件2 对混合AOA/TDOA监测站地理定位精度 和覆盖区域的研究
	1 引言
	2 地理定位方法
	3 采用一个特定实例对地理定位精度进行的模拟
	4 指定的软件分析工具
	4(a) 地理位置的实例
	4(b) 地形高度数据的实例
	4(c) 可测性分析实例
	4(d) 误差距离图的实例

	5 模拟的结果
	5(a) 3个监测站的网络
	5(b) 模拟结果（3个站）的小结
	5(c) 4个监测站的网络
	5(d) 模拟结果小结（4个站点）
	5(e) 在网络中站数的比较

	6 结论

