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TECHNIQUES FOR ESTIMATING DISTANCE BETWEEN WIRELESS COMMUNICATION
DEVICES
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Certain aspects of the present disclosure relate to techniques and apparatus for estimating a distance
between a first and second apparatus. For example, the first apparatus may obtain a plurality of training
signals received in a plurality of directions from a second apparatus and estimate, based on the plurality of
training signals, a distance between the first apparatus and the second apparatus. In certain aspects, the
distance may be estimated based on a ratio of receive powers of first and second training signals of the
plurality of training signals.
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Certain aspects of the present disclosure relate to
techniques and apparatus for estimating a distance
between a first and second apparatus. For example, the
first apparatus may obtain a plurality of training signals
received in a plurality of directions from a second
apparatus and estimate, based on the plurality of training

signals, a distance between the first apparatus and the
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second apparatus. In certain aspects, the distance may be
estimated based on a ratio of receive powers of first and

second training signals of the plurality of training signals.

[RFE]
(AREEREE] 55 6 )E-
(AAERE /R BEER A ]
600 #{F

602 HiR
604 53
(AEEHLENE - F R R LER)

P1-23154.doc 2



1636696

B T\

1=

WEWFDZ «—p| T

Joz1 7] 10

S

3071

g

—> TBHEPHDFE
 —

\
o¢l

LN Negzi

8

dv 1IN Nqoz1

5%

1N
)

7

807141 1N
SN
yozi4] 1n \
10z14] 1N
DN
A
001

poz1-] 1N

AA

o SN
// LN Popzr




i) S2®% [ YKL

1636696

| saoa [ ez Jﬁ..y._w.ow_.m =
7 = 7
H X88T - X06C nX$ST
. 2iz9 | nxzse
salia BE | o (woy r mEm | [ waw | [, .
- N * YIAL kel BEXA BHEXY T
éﬁj X8LT o = —~ —~ e
dezze ovz _— we
w3 B A SEE (T ALAL | | - EgEns
X X | ADY | |- deyze i
rd 7 7 ) a - 7
X0LT X092 exXpST o : mMMw / 2% ce
T (10) MBREE o v " s
. exTse 872 0€2 Vo7
52T BHT | YLAL [ !
B | B o] wadu wnon_ |-X{ maw | [ maw | | ok
wigez % woec nwpce llMMhl.le.lHl. m_mm_Dﬂ_vaAF ] ._mw_mmxr—.. ] ‘_m.q_mm
_ 7 7 7 7~
= g125 ] nwzez BLCC 0cc olc 80¢
wm aka BE |4 . . M (dv) T
\ < . bZT
Hsoﬁ_l@ wg/z °
gEm | [ mE® || DAL ] _
BEX e e dADA 001
7 7 7
woLg w9z wpszT
wozT  (LN) Y332



1636696

3=

80¢ -

~—91¢~—

0ce ~N
dsd
s :
v g’ :
“ BuE
] o1s” m
el T

LS
81 m\
gemae
wom\
LHY
vom\
e

VAN




145

1636696

RAKN T
Al A
( 4 \
0
| e T B O i [o] P on) K LA e
| (O
U hamg
— | i ST My e (N
A—M—m - Awum _\ > L —
. 1 L
_l_ X1-dig X¥-id " mss|  |mss||mss||mss) "
' ]
\ \ / | / ] |
. I ! 1\
] ! 1\
I |
. - | |
: X1-dug Xu-dud ! , m%m Mss|Imss wa -
\ , Nl s
AL LHEE O] 338 B Ha[o] Ao oY



1636696

/502

508B

~508A

5|5



1636696

600

f602

e SR E R B E U5 = L R R B B R (S 5

l /604

BN EBERIRERRA T E— R BN E _4CE 7 Ve




1636696

600A

Ve 602A

AR — R BRI EEREE 5 R E R EY R EREE

l /604A

RARERZEBEN R SRR SR ERE KB REREE

El6A



1636696

502
1; "
i | S >
-
RN
L
(AL .
RX |#-=-ammme- | S >
\-504
fRE TXFIRXBESHE S HEEE - RUREHEQ)FT 55 T RIEm -
L2
[+
2 x
| RELHELAE O - BE)I{EH T geetE

@ = arctan (2 )
d

i=ilf)




1636696

800

9.5

n o0
o0

(ap]Z it E

7.5

250

200

150

100

50

i O]

&8



1636696

900

902

WEERBES A LEEE R IEREN GRS RS E

l /904

R HERNHER NES KB RN EIRE LR ERTIS B

l f996

EREESBRGE—RERE KRB MrIER

E]9




1636696

900A

Ve 902A

AR ERBET E LR35 R BAR BE SRR E%AsEE

l Vs 904A

ARRERE R ERR NN S — R ER R E LIRS RS BEE

l Vs 906A

ARERELESRERMGHE—RERE KB MNIERNEE

E9A



1636696

second apparatus. In certain aspects, the distance may be
estimated based on a ratio of receive powers of first and

second training signals of the plurality of training signals.

[RFE]
(AREEREE] 55 6 )E-
(AAERE /R BEER A ]
600 #{F

602 HiR
604 53
(AEEHLENE - F R R LER)

P1-23154.doc 2



1636696 107405 H02H & 1F

HH B S gu [E

I —EAREZRBANNSE —KE 8
frm o HARERAEEEME SR LR 5 EERW
I Ay & BUE TS AE 5E 0 K
— R R HWEERGZE - REEZE NE
ZE Hy — BH i o B oaz Al AT B AR B R i 1R B (E I SR R Y
— FI SRAS 5T F0 5% FI SRS 5T B P2 U oh AR AL 5T % pE B -

2. WHKHEIZE—KE HPZMEEHEE &R & EBE
Il EFTHZE K EHRMZE (G I ZFEK
TR 2 — BE R AR Al B 5% BF B -

3. MIBERE2TEHEE Hdb o

Z P —dlEERER —F—FRFWAIL HEFZF
MEFTH —mEEWRIDIE K

Z B A HERERAZSET - HRREE —EHAEEH —
BT EEUHY e

4. WMEEKHE2ZF —KE > AP & H R G — 5 fic Bl
ERezf —EEBEIEZS ZJlSRERY —E9RBE L8y —
FeE B5E 1) Y — E R 2 51 BE B 2R A BT ik EE A

5. WEHEKHEIZE—KE > HPZKEHE ARG EE— Tk E K
ERZFIIS&E T — B KEE AR ST & ik -

PI-23154_201804 1
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

6. AR ZE T o B P K T A R
S o S S 5 I R B O SR A 2 A £
iR B -

7. WEFEKIF6OZE —EE > H Pk A0 E R B D
THRERMGEIZERE - HZE R ERMZE & (E 5
M5z 5 P2 U DO ROy % 7= B AE B A1 BE B B 08 15 09 55 = 3l 4K (3 9%
A2 DU Sl R {5 9% B9 0 At Ml 5 UL S Ay — = (T EE oL -

8. WME KHIZFEF—~KE  E—-TFEFHEEDL—EH KRG  Hp
2 E B AR5 IR ek R > H
B AR T e

9. —HHAREKEMNAE —EEH  BE

— S —Jrm o H AR AR B S R B R
B Y 18 B 31 SRS 9t DLAE ik

—H T HE o AR AR E R ERAE %S
“EERFWENZFINRERN 28 &

—RHEHRy > HYUEKENRENZF2EMEHd&ZE —EE
s _EE RN B HiZESBESZE B
S S T HY S — I SRS R 5 Ll SRS SR A UL TR -

10. WEHFEKEIZE —KEH > Hrf:

PI-23154_201804 2
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

a% {5 5T B A6 B B 5% 2 — 8l SR (5 5% RO ez 55 Z 8l SR (3 5 Y 2
U Th 3R 2 — PE Rk 5T 5% BF 8 -

1. FERKHEHIOZE —KE > Hf:

ZE Il EERE S~ HFEEEXTHAERZF &
SR S EWIE K

Z B A HEREEZE - STRRE -—ERNAEH—F
A B

120 AEEKFIOZHE —KE > HPZkH 2@ Wi HEKER
iz — KB Z B Al RIER — B 57 LAY — &
Py HY— B R B 5T E B 2R AL 5T % PR R

13, WEFENKBFEIZHE —HE > H P& m il &4 o — 20 Bl &
Bz FIl&E S — B R K E E AR ST e ik -

4. MEEKHIZE KE > H:
% be B e 0 o B B BRES Y RZ o — )l SRS o R Rz o Rl
{5 5T HY 2% T UL T 20y — 22 AR Ak 5 a% BE Bk -

15, WEERKHEIM4ZLE EE HIPZEHE ARG ERED
UM EAML s sz BE B - Bz sk —dl M E Mz e Il (5
RO ZFERENZEZEEECHNEREESH S ZJl&RE
5 A 56 DU Gl R {5 5t A Se mn A0 15 B U T Ay — Z HE T LR # -

PI-23154_201804 3
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

16. WMFFKRAIZE —EE > H of i th 5% 8 B 5l 48 15 55 2L it
Bk a0 A FE RS E W% & BE 5 R (E 58 DL E

ik o

17. WHFKBEIZE-EEHE E-TFTEHHEL-HRE  H
TZEBEI K EFRERZ REREW - H PP - EE WK
B EEGh e

18, —BARE - - EBEETEKANN G E  BHELT
& B
Y& AUAL ¥ B e 5 R B — 5 A B R X B AT 8 (R Sl SR
E9 0 &
ENZEREIRERETZE - HERHZE _EZ
EHY— R EE > H Tz S B A i BUE P (B 9 S —
Al SR {2 5% A 26 — FI 41 (5 5% /Y 82 U o R AR E 51 5% PR EE -

19. HMFEKIBISY )% - Hep i @EL TS - R
1 1400 £ 5 o 35— o R BRI BB W R M R
S P UKD R 2 — b R A B B -

20. MEFKWEI9ZTiE  Hi
kIl MERZR —FH - HFRFWHILH A A ZFH
MEFTH —mEFEWIIE S K

PI-23154_201804 4
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

e il EREREZE T REE -CSHAEN—
B U7 IR FEUCHY e

21, WEHEXKMHI9Z T34 > P Z At EE L TP « ERE
o —HREINEZE IR ER - ERBE R - EEY
Y — £ 0 =0 fh 51 B Bl 2 fh 51 a% BH Bk -

22 WMEXKMHI8Z T A > HpZ st &G LT 28R © AR
F Al SR A5 9T HY — &M K L R Al 51 8% BE Bl -

23. MEEKIAI8Z A HP Z AT U T HE - ZRNE
£ dll SRS SR A 8% B Al RS SR Y BE UL Th Ay — = K AL BT
E R

24, WEHKIHA2IZHAE > AP Z AT REEE LT RIERMS
sl aZ BEBE - B2 F — Al SE T A ZE & (S 5 % F I
L ER Y% 72 B A B I EE B R % 1S 0V 55 = 5l SR {3 9 A 56 U Ell
{5 9t Y e B A UL T Ry — = BT EE R -

25, —HEHARE - - EEBEETHEREMG T L BFELNT
& B

B O E R B O B R AR B TR E Y B S SRS R
Lt E s

feezsh KB BHHENWOEZS K EH K2 WS A%

PI-23154_201804 5
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

FilHKEHRAI2E S K

ERZEFE2HMAHZE - EERAZFE _EEZHHN —IE
M HoZE2B8mz @B EI&E503E 6l &G 5%
8 T El SR R Ay UL Ty R -

26. WIEERIE25 ik Hipoe
ZETEEENZE —JIKERAMZE IS E 5k
W Th 3R 72— b & AK 5T 3% BB B -

27. WMEFKIE26Z FHiE 0 Ho

Z B —llHERE —F —FHIw EEXIH Bz
E¥HFN- EEFERIE K

Zs JlMEREREZSE - THREE -CHAEN %
ZHE R

28. WIEECKIA260Z 545 HPZ AT EEM T HE - AR
Wz REINEZE JIRERY - ERBE LN - EEY
MY — & %0 B0 fd & BB Bk 28 (5 5t a% iR Bk -

29. WMEEKIAE2SZHZE > HPZ AT EEUL T PE - ZRE
FAlSRAE 90y — B MY KA E R AL 5T 5% i B -

30, WIFEKEST ik Ko
PR ELAE Y — I R A R

PI-23154_201804 6
105100835 FHEY A0202 1073120788-0



1636696 107405 H02H & 1F

T LT AT — R AE AT % B -

31. WEEKIA30Z A » H APz st /il & DUT £ (F 2 b
sTRZBERE R Il E RS ISR E 9 % FHEU
Th 2R Y 5% 7= BLAE A0 B B i 0 5 AT 5 = 8l SR (E B 5 U Il R
&5 Y Se mr AT UL T Ry — = BT L # -

32, WIEEOKIH25Z U574 > Hoor g i 3% 4R B 5 SR (5 9% DL AL E
FEARE R FE R R E G % B FI R E T DA

PI-23154_201804 7
105100835 FHEY A0202 1073120788-0



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

