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410 ... Perform directional wireless communication together with external

electronic device by using first wireless communication circuit

430 ... Has directional wireless communication stopped or degraded?

450 ... Determine distance from external electronic device by using
second wireless communication circuit

470 ... Determine method for communicating with external electronic
device at least partially on basis of determined distance

AA ... Start

BB ... End

CC ..Yes

DD ... No

(57) Abstract: According to various embodiments, an electron-
ic device comprises: a housing; a first wireless communication
circuit located inside the housing and configured to support di-
rectional wireless communication by using beamforming; a sec-
ond wireless communication circuit located inside the housing and
configured to support omni-directional wireless communication;
a processor operatively connected to the first wireless communi-
cation circuit and the second wireless communication circuit; and
a memory operatively connected to the processor. The memory,
when running, may store instructions for the processor to: perform
the directional wireless communication together with an external
electronic device capable of performing the directional wireless
communication and the omni-directional wireless communication,
by using the first wireless communication circuit; determine the
distance between an electronic device and the external electronic
device, at least partially on the basis of a signal of the external
electronic device received by using the second wireless commu-
nication circuit, when the stop or degradation of the directional
wireless communication is detected; and reattempt the direction-
al wireless communication by using the first wireless communi-
cation circuit, at least partially on the basis of the determined dis-
tance, or determine whether to start the omni-directional wireless
communication by using the second wireless communication cir-
cuit. Other embodiments are possible.
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o &L N PN it
1> o O g od!
1o

ey

o
N
y ™

ZREZE dolE $23 ¥ Edol Y A AT 4 Qi
ESo|uh BT & ES& dlole] Zeajele] PHY #ltlo] ¥ Edlo]

dlolel e 9ol ikl ¥ Evlol g AT A AT
YoM, dolE S $2% S ¥ Edol e Fashiz WA ol

o
o 0% o
oMo > >

o
= 0
Z

I

it

of o] wh = WH, A A} 4 %](201)+= H] = 7+ (beacon interval) 5 BTI(beacon
transmission interval)l| 4] SLS X 2 E =& o|-&3to] A g ¥z Whakg nl4hH A
327 9)(ll: DMG Beacon)& AE3 5= Ut th& & =2 A2 2] (201)+= H] 2
+4 % A-BFT(association beamforrmng training) ol A Z & L (ll: SSW)=
o]-g3te] SLS W EFold & 73 = ) ol & Eof, 9% AR AA(261)=
Z A (el SSWyS AE 3 4= 9l o, 4} XL7<1(201)L A4

A2 (261)ZH-E] =418 S| Qo] o 3F ] =l (of]: SSW-Feedback)-2- 2| 5 A =}
FA R AT = Uk A7 SLS W Edeold & S8 ¥ dEol ¢ud
749-, A A A=) (201)+= H| 2 4 % ATI(announcement transmission interval)©l] 4]
BRP 3= BT Z 2 E 35 o]-§38te] 2 HAA} AA](261)2}
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9

845 H(request-response) 7|+ SSW Z #| 18- u ket 4= 9l o W] 11HA
%= DTI(data transfer interval) ol A Z 2} 4%](201):= BRP X 2 E &2 o] 83} ]
AA R NA 2 (access)E TS = Uth o & 5o, DA FA(201)+= =
DTIol| A, BRP &2 E 2 0|88t & 7 2] Ji’ﬂ Ao] Fiftol] dA S 7‘4019]
Efold AlAAE 221 ZdS(ell: BRP)E ¢5F AxF A 260l & al
NA| 25 3 o 2

A7 A 2~7F s E O] T, A2 R2201)+= @ A A AR 2614} HolHE
TR e, 1t XPX](201)~ tole o] $524 T BT T2 EF S
&3t —ir P EYold e 3 4 3

O ofy

A ] G E A RE, vkt *a‘/ﬂ of o] W=, 802.11ad & 7] %S, FST(fast
session transfer) X 2 E -5 A olsFaL v} 47| FST X2 EF-&, A A} 74 *] o A
7171 E 413} 2.4GHz ~ 5.0GHz ™) & & Al-8-3F=
efoluto] Al BF AU 5, AR} A=A o] ] F Al the (o] ¥ o

o]- g% 4=t} o & Eo], AR FX)i= AV FST LEE S o] &3l 60GHz
o] o] FAE& ARG 7 24GHz ~ 5.0GHz tH 0.5 A gh2 =3l e = 3
o & 5o, A FA = AA A o 54 e A3l e A x| ) 94T
A2} A A} 12] ol Zof 2] 3k 7} A (line of sight; LoS)2] g4, 1= A 2}
) e o) A2} =] Afol o] A el F7toll of 3l A A A 7F 47| 60GHz tH S o
A 2 A & "lojui= 7 $-o)) ube}, 60GHz T & 2] 410 E7bsdk 29 47|
FST L& E S o] &3}9] 24GHz ~ 5.0GHz T © & &4 ﬂ%?%‘% A ket 4=
AT A& Eof, AR A x|= 47| FST L2 E -2 0]-83F9] 2.4GHz ~ 5.0GHz
el o] BAlE A}d‘lc»Mﬂ 60GHz T o] 0. & F4l o] & st ? UTH ol =
Eo], A} Ax = A A A 7 60GHz T S o] E4l s 3 H 9] o)
AAHZN3F= 45, A7) FST X2 E -2 o] £35}¢] 2.4GHz ~ 5.0GHz t & 2]
TAlE& ARG 7F 60GHz 9 S 2 B4l T & A8 4= vk

532 thoFdh A A oo upE o A2} 2] (261)2)F B-4lE= A A}

FA 20 E5 =)t

%32 ek, A A A (201)+= S 1(310) =41 3] 2(320)(l: B4
WE(190)), Z 2 A A (330)(of]: A A (120)), E H] 2] (340)(of]: M 28] (130)=
3L G

23}k 2= 9
)

oN
>
@
s
N
=
2
o
S
>
o
Ot
o,
rr
o Lo
o

AN}

l

(o

=
o] Al X

(o

TR
A AA] ool i EH, &F-9-7%(310)& Wi 31 8 5 Q) o & 501,
A2 421(201)2] Ao Fhfe] G4 8 A4 (d: B4 3] 2(320), Z 2 A4 (330),
S/ = W 5.2 (340)) 7} 857 (310) WHell 1A = AT
A AA] dof) whEw, B4 3] Z2320)3= A1 FA B4 3] 2322) 2 A2 FA
Z4 3 2(324)5 8 4= 9
E X

= Al ﬂf»’._(322)—— 3 " (beamforming) 7] (ol]: SFE| L}
ol @l o] & o] &3 Wl ™ 7]<4r)o] A8 o] %] &A (directional) F-41 E21&
93 =S FAE = Q) o & S0, A1 541 4] 3] 2(322)F 10GHz 2
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100GHz 4 1¢] 35 o] &5t 94%% AL A2 (261)9 BN EE A
A2 =ol7] A8 W 7 7|0l

A4 ok ol & B, Al 74 B2 ﬁi@zz)L 802.11ad 3 714 9|
60GHz 535~ t 21 ] ¢}o] 7] 1 BA1S 3= TAH 3|28 x3)
A7) efol V]I BAE SRS A E I Rol= ] 2R Vo] 284
o & o, A1 4 B4 3 2322)%F AA AR 201 2 F A A Ax](261)
Zroll A& o] Hlol P ¥ = -9, As o= AR} X201 2 < 2}
A= (261) +e] B2 HAE Ayt AYEEE A9 5 gl

dE =, A2 74 54 ﬂfﬁ(324)1:‘ 7" 3R] (omni-directional) 1 &21-&

AP EE A= 7 9Tk ol & =01, Al 74 B4l 81 2(324)3= 2.5~5GHz
T3k 9 9] efolato] FAlE B E% A 3RS Eohe o Qv
A AA] ofol] W=, 3= M| A (330)F 5 %A 2] %X (central processing unit;

CPU), o] &) A o] A 3Z 2 M| A (application processor; AP), == A {1 A o] A
3% 22 Al A (communication processor; CP) & aft} 1= 71 o] 4-& 283 4= 9t}

A AA] ofo]] =, 4?-—/‘1]7‘1(330): %l 32 (3200 ol-&she] o A At
FAeneke] TS Aol 5= 9l

dE Eof, TEAA330)9] Alo]el w}a}, AR FA0N7E AL FA B4
3| 8(322)5 o]-&3te] o) A=} AX 619t Al thed o] x&A FA E2 A
o] Fahel =8 Al 27 A A AR (261) 2 F-E 2 AR A (261)9] A2
o] AL FA SAA2 G o] el ek AW E =4 B/ 9
AxF A1 o1)ell A A= 20Dl A2 e of AL F4 A1 (A2 & £
Fhhell gt AR E A5 5 vk

ohe o2, 32 A A 3308 Alefel arek A 3017k A2 B A
3 2 (324)F o] &3] 9t A} X (261)9F A2 th o] AuFERA A E A (A2
thef el Fahel =3 Al o A A Qe R 27 AL A 2619 Al
o] A3k SAIAI th o] S4hyoll thsh AR E 4 F/HE= 9] F At
AAl@on)ell A A A onel Al o o] A& FA S o] SAell
et AEE AFT 5 3

A AA] ofo]] =, ii/‘ﬂ"ﬂ(%o)b, Al A FA 3 2(322)F °] &3l
Al A o] FAS Fd o= =T, Al T o] SAlo] 7he e Al o A 2 A
Wl M AR 21 201) 9] & A gk Bt Aol &l of g A =] (201) €]
7FA1 A (line-of-sight; LoS) 2] 2 & o] A=} 2(261)2k] A1 the o] B4l %
iR sl Hl/] Hhak H ol %] 7} vk A &= 751_0,4 o]é o]/\lﬂ 4= 9l o},

A Ml WA =

A A A ofol] wh= W, AR} A (201) 2] ZZAA(330)3=, Al the] &f
Edolyd H2H8 3e = ). of| & 5o, 24 4(330)1= 802.11ad 5=
7% o] WIxw LR EFQ SLS, BRP, Y/E = BTE o] &3to] Wl Edold &
T o AV W Edold e o] E ANE V2R Al 9
FAEE ) Aol =2 WUEks HA o gk o R AEst = ot o &
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0, ZEAA(330)= 79 WaFE tste] HA F4 A& SNRy&
gholala, 7h 2 A g meve] AR A ol ¥ 24
s e WEs HA o Wl ko 2 A s = gl

A AA] ofjo]] rp= A, =2 M A(330)= Al A T4 32 (322)F o] 83k Al
o] Sals FashE B, Al S A A E HojriA A1 e Az
ol 28] (signal to noise ratio; SNR) 2] A5} = © A <=2l (link loss)©] 2FAY &t
A5, ol & el st 4= 9l

A AA] ofof] wh= W 3 2 A A (330)3= Al T o] A ALEEE 5 AR
o] SAlE ALt S B4l T o] AEks o = Qlrh d & &9,
3 2 M| A (330)3= 802.11ad ¥ 7| = 2] FST X2 E -8 o]-835}o] A1 < 2
BAE AR A2 Y 9] BAIS ALEEHEE B4l ] [MFe st 4
At

A& Eo], Al 2] BAS ALl BT A2 9o BAlS AFESI S
ZA o] Azl Al 2 A A ((330)= A2 o B4 HES A% F2He
3ol e} 9] A=} A=)(261)9F A2 h o] BAIS & 4= Q) thE o 2
A2 42(20D)= & A A 269k Al th o] B4 2 A2 < o] B4l
5 A&E dUd 5o, o)y gt A9, Al g o] EAE AR E B
A2 o] FA S AR S T4 o] e A, ZE A A (330)F A2 S 9
A A ES gk T2 3 glo] 9 HAAL AR 2619 A2 el o] S4ls T
T At

A A A] of o) whE= W 3 2 A A (330)3= A2 T o SNR Z/5E= A2 T 9

g AFE] A H (channel state information; CSDE =3 & = 2., 47| A2
o o] o] SNR Z/H3= A2 th 9 o] ¢S1ell 7] 2 3le] A2 T 2] ZAloA A1
o] Saloze] BAl o] Agt 5 AHT o) o5 &
3 2 M| A](330)3= 802.11ad 5= 7| = 2] FST X2 E -8 o]-83}o] A2 t o 2
S0 A1 Y o] BN ALEEEE A oo A & 4= 9l

A AT ool W2, vl B2 (340)= A A A 2002 Ao & shte] A
QA4 B4 3 2(320), Z 2 A4 (330), /L= W E8](340))00 28] AFEE =

ke HolBH & A4 4= v

A AA] ofof) W=, A7) & A A 226 AT A A EE
A A EAL A8 5 ek ol B B0l 471 9% A7 FH 6l
2w 7ol ALy o A g T FAE A Yt EE FAH 32 H/EE
Avrerd T SA1E A HEtE S FAE 32 E X T T A E £,
A7) 7 AR AR (261)7= A A 2= QI E (access point; AP) X 1= vl
Ao g2 e fe) AA B 5 9

}31, ¥ 327 (beamforming)-& ©]-83}o] #] &4

e AlflstE s A Al FA B4 3 2(322), 37
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5H-9-7(310) Well $1x138ka1, A 34 (omni-directional) 41 5418 2] 151 =5
T3E A2 54 A 3] 52(324), 7] Al T BAal Bl 2(322) B V] A2 A
A 323248} AT A 0= AAE LA A((330) B F7] ZEAA(330)2)
A= o7 AR w2 E|(340)5 3t A7 W =2 (340)3=, A3 Aldl] 4]
ZEA|AM(330)7F 71 AL A EAL S 2322 F ol 85, ] A A
A R AV A

—_

4 T SRS I S = ol WA AA(261)4F,
A g T B & Faeta, AV AFd T Sl Fd i ek AE
Alell, 2471 A2 T4 B2 3] 2(324) 5 o] g3to] 52215, 7] 93 Az}
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LA A7) A 2 T B4 32 (324)E o] &3Fo] AMFEEA A EAlS

|
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R ] AR " S Aol d R
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FIM)< 278 38taL, 7] A4 ¥ SNR, 7] ZAH RTT W/ 47| 27484
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S} 2= o]
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= T X
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o] g3t 7| A& FA FAE AA S LS & 5 9l
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