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(54) Title: METHOD AND APPARATUS FOR IMPLEMENTING LONG-DISTANCE RANGING DETECTION
(54) BHHZRR - SCILIT R B RANGING Rl (1) 77 v 5 2 8

(57) Abstract: The present invention provides a method and an apparatus
for implementing long-distance ranging detection. The method includes the
following steps: a Base Station(BS) receives two consecutive Orthogonal
Frequency Division Multiplexing(OFDM) signals from a Mobile
Station(MS), and then obtains the first and the second OFDM symbols at-
ter the BS respectively removes the prefixes from the two OFDM signals;
the BS respectively performs Fast Fourier Transtorm(FFT) on the first and
the second OFDM symbols and obtains the respective carrier sequences of
the first and the second OFDM symbols; the BS performs operation on the
carrier sequence of the second OFDM symbol and detects whether the sec-
ond OFDM symbol includes a ranging signal, it yes, performs operation on
the carrier sequence of the first OFDM symbol and eliminates the phase
ambiguity, otherwise ends the ranging detection. In the present invention,
the long-distance detection is implemented and at the same time the phase
ambiguity is eliminated. Furthermore, the calculation of the first OFDM
symbol is based on the detection result of the second OFDM symbol, and
thus the calculation complexity can be decreased.
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H A% AR F

HARLE A, A T4 4% — OFDM 45 808571 Si(n)F=% = OFDM
5 BIFT) Syn), BF—FFAME A E R E TR
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Rl e 2h 00 2 % — OFDM #5698 sh & Peak,; A, “$(HHHAL
PR Pk 5 — A K5 5 AT Eoot i AR, R E et iE RAT R 605

11



10

15

20

25

WO 2011/006400 PCT/CN2010/073302

7 Fa % = OFDM /5944845 B Pos, #4TH 5, 1355 — OFDM 445 4944
A8 3h & Peak,. PA? L7 K BEARRRATE 5 % P 69508 .

% = ITRRbEAES, BT I8 % = OFDM 455 #99%%{8 ) & Peak, #o 5
— OFDM 5 4844 2h & Peak, ¢4 08, & FA8 i 5§ = ITF& Threshold;? 4»
R, NPT H #5353 B K sEAR L —A OFDM 45 B ie), Ak (E4s F
WG EAEY, TN RS EEEAL R,

MfE A5 BASEASS, B F %% = OFDM /5 694848 oh % Peak, A= % —
OFDM -5 649844 2h & Peak, 49 tbfE 4211 % =17 Threshold; B, 151E 5% —
OFDM 45 #3484 & Stk , T 0 A 34k % = OFDM A5 695 i/ & .

stF ALY EHp TR L E G EAR R, T LB FEd oni#
pLEf, ML REHIR,

R LR, RA U SEeBIRAET —FF L IR FE & ranging 1M 8 F kG
KE, EFILIEBHAN G F B ERT AL M A, S, %— OFDM
M5ait AR TS = OFDM A5 e9famlst &, MIRTHELLE, #ET
Forr Rt E]. B 4 R AL g ik B B BT U5 AR I 64 BUR A L
A, 4@ 457, 9FE 401 LFE: R RREFSHN, TLEBD)
sbAn R 35 PR % AL —A~ OFDM 445 i [l i, {Efs B A4 RE; &
TH 402 Z7d: MRFSANE, BE45 E T AR LT BB 3hsbeg i
3.

RAR, RARGEARAAR HiZA G, L REIAGEIAEZT R H LF
BT VARBR T EEERTZIN, NTAEFEENGTELEE L, &
ENFESANHTEEEARM NS, Tikty, CMNTARFELEET
PATOR S RABR KL, MaR el G EAHEE T, ditFEE kR
7. BA K EN oA FIAEREANF R BB, BN T 5 Nk
R BAIVE RN FE R B HARY R R, AR I RIRTAEAT45 2 4 AR

12



WO 2011/006400 PCT/CN2010/073302

- A 2
VAL PTIR, AXA KRR PEBAR GG BARE3 77 X, (BRI GRYTEE F
FETRT b, 4B BARFAAABAGBEAAR ERL B FEGEATLEA,
T BB TR, AL EHEERLPGRFTEEZAN, Hb, K
5 A e IO B Rz AR F K B a9 R AP SO B ) R
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ARFE K P
1. —HFZILEIE F ranging M 69 7 ik, H4Fiefe T, @3
WA BSEBBAFSEN RN EL G EZAS) A OFDME S, 4
F| KB OFDM 12 5 ¢4 7T 405 15 3] % — OFDM 4% 5 4= % — OFDM 445 ;

5% — OFDM 4 5 F= % = OFDM 445 4 Al @t AT Beig A ot Tk, 53] % —
OFDM 45 &5 7] F= % = OFDM 5 K571

3% B: 3% = OFDM 45 #0k 5 7| #4138 B, ¥ % — OFDM 445
¥ A E @2 ranging /5, R A, NPATFH IR C, F N4 R ranging £

I C: A% — OFDM &5 HEF 7| HATEF, 4 IRABLALH.

2. RIBBRANIER | Pridey ik, RAFEAT, PridH3R B Bk ads:

BB Bl: KPTEF = OFDM A5 RIE ST 5| 5 Pk K56 69 A sy AL
PN Byt AT/ 5| A8 R B AR B 5 A8 X 721, BT PTRF —AR K /75 it
AT Mg AF ot 1 T

T I B2: AFZiT ik M Lot i KR 095 5| AT P 3 ) R el oh R
83t B, 5% % = OFDM 45 69-F ¥ 2h & . 1Bt o) R ADEAHAL E

H 3 B3: ¥ % = OFDM 45 6988 2) £ 4= % — OFDM 45 ¢9-F 33
RO 5 —1TRAR SR, R 5% = OFDM 445 09 F 342 % 5 5% =11
FRAELAR, e RAFHAKTE A MR, NHEE = OFDM &5+ 44
ranging /5 ; AT E —ITFRA % = OFDM # 5 69%{a2h £ F= % — OFDM
50T R TTIR, PTES TR A % = OFDM &5 497399
IR,

3. ARBRANRR 2 PRk ey ik, BAFAEAT, PR $ 3R B2 B4k @dE:

stAT iR R AT Pk (] E et 3 RARB G F 5, HE A7) 69815 5 RAF R
B F, NEAMMES R B F P& F = OFDM 5 499518 o) F fold
{EfL R, FIRT % AMES RAF LD RT3 34 &,
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4. RIBAAER 2 X3k Tk, LAEET, PTET R C s

HE Cl: ¥ Pk 5 — OFDM &5 HE 5 7] 5 ko Kb PN At 47 5
FleyAaREH, FEE KT,

T I C2: ARAE ATiL 5 — OFDM 5 695484 B o 5 —AB K 5 5] EAT 3
B, 133 % — OFDM 45 #9idftoh %

BB C3: FIW7PTiE S = OFDM FF5 494448 2h F = % — OFDM 45 ¢4
VR R, RERRITFH =01k, wRE, WPBT A hsbh KsbE
AL —/~ OFDM 45 0t 8], 154E 5 = OFDM 455 498845 & Sy, &
W) A4 % = OFDM 5 6991842 & ; PTA % = M4 % = OFDM &%
G988 oh B 5 — OFDM 5 69848 2 B 0 Lo B 69 1T IR

5. ARIEAFIZR 4 PTik ey ik, B4 T, PSR C2 Bk ads:

I PR % = OFDM 445 6998845 B i+ i Aafa sk 4555, A% S —
AAK 3 6 ABAL;

T AL A S 5 Fe BT iR B — A KT G TR R, RAnfliehsh %
A% — OFDM # 5 e fa ) %, X%,

P ik 47 3% C2 Bk @45

Kk & —AR R 5| AT Lot i B4k, TR Lot iF BT B 49
F7 75 A= % = OFDM #4945 594845 B 474 5, 193] % — OFDM 445 49444
hE,

6. —AFKILZLIEH ranging BMEI K E, H4FEAT, i BS54
BT, F—HTRMNEAFFE FTenET, L4,

Fridfz 5L e, B THEBEHEHE—/A OFDM F5 5% —A
OFDM 125, FAE—/NF5KE N #H/THEG 2+ %4455 % — OFDM 4
TR F) A = OFDM 4 5 8Bk 5 71 ;

P ik 8 — 4 54 m 350, B -F3t% = OFDM # 5 8k 5 2| #ti7E &,
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% = OFDM f5 ¥ 2 F &8 ranging #5, T, MAPAEE —HF
SAMET, F LR ranging K0

P& — A5 AnET, A% —A OFDM &5 #A7TH -, R4S
AL AR,

7. REAF|I IR 6 TR E, A4FEET, ARG TLEE ALK
Qa5 P M Bt RIS A IR AR, AP,

PR lais, B TS 3035695 —A OFDM 15 5 4% =4 OFDM
25, oA &R % —/~ OFDM 12 54 % —A~ OFDM 15 5 4448 IR 3] U 1%
5% — OFDM & 242 % — OFDM 4%

Py ik 4% B ot 2 A, B 3+ 5% — OFDM 4 5 4= % — OFDM 45 43|
AT 2ot RIS 15 3] % — OFDM 5 BT 71 A= % = OFDM 5 k5
7, 4% % — OFDM 45 B 7 2 5 = OFDM # 5 H BT 5] 4 b 2| P ik
AR FAR F

Frid #4825 5483k, A T4 4% — OFDM #5847 7] #2 5 — OFDM
M5 BIEA .

8. MRIBMA|ZR 6 FTide) R E, HAFMEAT, AR ZHF5RNEA
FAR @35 % = PN AhAE XARYe . A8 Boot 8 TARAE T | A8 348 T H A Ao
R P AR

Prifd % = PN g XAk, A FHFH AF5 BB 556 Kb
PN 2Bt 475 5| 6 4B KB F, 1335 MK A5,

Frif A Bt 18 RS, A T3 prid % =48 X 5 5] ATt 1 ot i
EE T

PR S AE 8 AR S, A Faf prf A Bt 18 TARAESA B 49 /7 7 it
TR ¥ R AAE S R 93 H, 133]% = OFDM #5 #9-F {75, (i)
F Al 45 R ;
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B A F R, T % = OFDM 45 6945 5 % 42 % = OFDM
5093 RIS & — TR LA, R I45% = OFDM 45 6934
HhEEE ZITRAR A, WwRAFERXTE 4%, WP EH = OFDM
5 W AA ranging /5, AR FH 5N LA, F N4 R ranging A0];
ik % — IR A % = OFDM 455 694848 %) 4= % — OFDM 44 5 69 -F ¥ ) %
BUHLAEEG TP, Pk % 1T h % = OFDM A5 #9-F 34 3h £ 64 1Pk,

9. RIEAF|ZR §PTIR YR E, AFMET, TAF —FTHNELT
Bk @48 F— PN ADAR KA Sa it Ak . & = RGBSR Al E
LB G EARSR; HF,

Frid % — PN AR XAk, A FHFH AFF 8B 5556 Kb
PN Bt 475 5] 6948 KB 5, 153§ —H K555

Pk s Af i+ L AE S, A FARIE 5 = OFDM 5 4995 (8/5 B An 5 —A8 %
J5 5| $ATIH B, 13 3) % — OFDM 45 6995 {8 3h % ;

Prik 5 = 1Tk eE AR, AT #I87% = OFDM 45 49i{62h F e 5 —
OFDM #5498t oh 2 e tifl, RERLE =R, w2, NP5
565 A shiE B AL —/~ OFDM A5 i 18], Ak & Prif sl (s & 15 E AR AT
MEAEAS IR, TN ARK PTiRIEAEAT BAS EAE AR, PR B ZTTRA S
= OFDM 45 493548 ) F Fo 5 — OFDM 45 6499544 2 5 44 po A 49 17 PR ;

P if VA8 45 B AS ALY, B T15E 514 % — OFDM 45 9% {i{2 &,
K& A M E % = OFDM # 5 89515 & ,

10, ARABRAVEZR 9 Frifeg i E, LA AT, PP At AR
KT, ARIEH = OFDM A5 08fids & it F AL se4E 57, RS —
AR F e AR, ARG T P AARL AR 4 5 A BT i 5 — AR K R 9] SR ARG
B hofl, BAnfAe)dhR B A % — OFDM 5 ¢ fEoh &,

KA, PTREE AR EARA T, F ARG AT Rt 3 R
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e, x2iG Lot TRAF R 09 7 A2 5 = OFDM 445 4908 {A 42 B HEAT 3
$, #33|% — OFDM 5 et o %
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