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AA _ New frame

BB ... Existing frame

CC ... Receive legacy frame from legacy terminal / Transmit legacy frame with hop count #1 and power
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EE ... Receive new frame
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(57) Abstract: A method for operating a first communication node in a wire-
less communication network comprises the steps of: receiving a first frame
according to a first communication protocol from a second communication
node; determining whether hop count information is included in the first
frame;, when the hop count information is not included in the first frame,
generating and transmitting a second frame according to the first communi-
cation protocol, the second frame including hop count information set to an
initial value; and setting an operating state of the first communication node
to a first state in which the first communication node operates according to
the first communication protocol.
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thamo] oA A FAEE(STA2(APL), STA5(AP2))S &1 4 8= -1l

[67]
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Al 2~ 'l (distribution system, DS)& ¥~ &3 4= 1tk BSS19A A1 A~
FRJIE(STA2(AP)T Al o] A (STADS & & 4= )

[71] BSS2+= A3 2Bl o] H(STA3), A4 22| o] H(STA4), w0l 0] =5 A Fsl+=
A2 NA 2 FEQJNE(STAS(AP2)), B tF=F9] oA 2 LI EE(STA2(APY),
STA5(AP2))2 123k il A/ ~BNDS)= £33 = At} BSS2¢0 A A2
N A 2~ F QN E(STAS(AP2))= A3 2 H| o] A (STA3) I} A|4 2~ o] A (STA4)S
e = vk

[72] BSS3< o =-2(ad-hoc) B =2 F 25 IBSSE 2w g 4= 91t} BSS39 &=

ol A #el 7]s-& 3 8= 7l Al (centralized management entity)$1 o Al 2~
FEJAETEA A & 5= At =, BSS30 4] 2~H o] A E(STA6, STAT,
STA8)< +4+H W2l (distributed manner) . & #2] = 4= It} BSS39 4 &
2~ o] A E(STA6, STA7, STA8)= o] F 2 H| o] A& oujst 4= gl o1, THH
A 2~ENDS) OB HEro] 5| gy x| gko g x17] 2hv] A Y] E ] H (self-contained
network)E ©] &t}

[73] MM 2~ E QN E(STA2(AP1), STAS(AP2)):= A}Alol Al A3¥ 2~¥| o] A (STAL,
STA3, STA4)E Aste] 4 w4l & E-af w4k Al ~5N(DS)ol] thek &8 Al s
4= 21tk BSS1 HEi= BSS200 Al 2~ H| o] A E(STA1, STA3, STA4) Aol o] FAl&
ek o 72 A~ ¥ QI E(STA2(AP1), STAS(AP2))E o] Fo] AL},
tlol A E 2] H (direct link) 7} AR H 7 -0l = 2 €| o] A L’ET(STAL STA3, STA4)
ko] AA Zalo] 758kt

[74] ool ol gl ~E x| BSSE L F1f AVE“(DS)% Fal dedAadE 59l
) A2~ B(DS)S Fote] AW Hao] BSSES S Au| 2 HE (extended
service set, ESS)&} ¢t} ESSoll X315 = 54l = 5(STAIL, STA2(AP1), STA3,
STA4, STAS(AP2))- A &2 Z-218 4= 9lom, 5 U ESS Ulol A ¢1<f9
2~H| o] A (STA1, STA3, STA4)-> #7 glol EAlsHH A shife] BSSll A tf&
BSS®= o]Eﬁl— 2= 01

[75] Wil Al 2~ E(DS)- SMQ M| 2~ EJAET}L E}% M| 2 FAE L EAIG]Y]
91 g ¥l 7Y 5 (mechanism) & 2 4], o] of] wh =1 A2 LI E =
2] eki= BSSell 23H ~H ol HES H8l ZddE dEsHAL, tHE BSSE
ol 53t oo ~HolHE A T A AFT 5 £k, oAl 2~
IRJNEE= FHUES A 53 22 7 LﬂE =8} ;'ﬂﬂ%‘% ARl A=

& gk ] Al 22B(DS)2 HEEA| HIEQ A Y E 8 &= ¢lo™, IEEE 802.11

TTol A e Bl AUl AE A 5 vk 2 Eel disiA =

T Agho] it} ol & Eof, ¥l Al 281 W 4] Y] E 9] H(mesh network) 2}

2 FAUE A AY, A2 ¥JAEES A2 AAANA F= B84

Ed 5k AW A 2="of] E3lE T4 =EE(STAL, STA2(AP1),
STA3, STA4, STAS5(AP2), STA6, STA7, STA8)-S thS-3} 7ho] -2A = 4= Q).

[76] T2E FAR A 'S FAASHE B4l m2o] Al AA o5 A g
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[77]

[78]

[79]

[80]
[81]
[82]

[83]

[84]

Z(200)= Aol & skl X = A A (210), W F-2](220)
e ks S AR 30 E 2T 5 3

~

FA 4 =](230)= E WA H (transceiver), RF(radio frequency) f4, RF
Y& (module) 22 A A E 4 ek e, T 252000 Y E QlE o]~
$2(240), Z 2 <TEF 0] 2= X (250), A4 A (260) T © X33 5 9

ZA ==200)00 E3HE 3ol FA @ AE S B 2 (bus)(270)°1 2] &l Odéﬂﬂ
A2 ZEAE 30 4= Q).
]_

L= T
ohah, B4 2=200)0) 23 el 4 L AES FF ¥ 22 (270)7F o 2,
Z2AAQINE TR NE A Fo] 2 Ei= A M AE Fotol ddE
FE AT oﬂ%—% , IR A 210)= ¥ 2.28](220), $541 42 (230), 9 =
QATE|F o] 2~ AX](240), =8 AE H o] 2= FX](250) E A &=2(260) ol A
X—*.OL‘E 8}49} A A H ol ~E Foto] dAd 5 9

2AA210)= # 2 2](220) B A FX1(260) Toll A A o] & shutol] AR
if»’._il%J ™ ¥ (program command)< 2 3§ 3+ = QI T} Z 2 M| A (210)= T4 A €l
ZF %] (central processing unit, CPU), ~Z2| & ] 2] “& X](graphics processing unit,
GPU), =& ¥ 0y o] Ao Eo) E 5o 3u] = W g LEAAME
ol ek 5= ik Wl 2] (220) B A AA1(260) A4 31 A v A =
H S A wf A Foll A Aol st A= = Utk d & &
) 2.2](220)% 7] A8 v 2 2] (read only memory, ROM) 2 s < /‘ﬂ
| 2 2] (random access memory, RAM) Zol| A & o] & s}z -4 = 4= 9l
SHH, T W A A8 A A4 A= S o] EE = 9
533 Al A 2wl A Aol o] A RS g 11‘7‘150]5}.
3 H, e~ E 2 X BSSol A 28 o] H(STA)S] 912 d b= =4
2 X1 E(AP)E B A8l W@ (probe step), B4 M A 2 EJAE(AP)S} 2]
7| (authentication step), 2 15 A 25 =3 ¢+ AA| 2 EZ A E(AP)S} 2]
7| (association step) 2 T2 5 AT
2 H| o] A(STA)S W 4] 3| A| B 27} Yd (passive scanning) *'H = NE]H
‘é( active scanning) "W & A}-85lo] o] -3k WA ZJAEE(APs)S TA| T
CHAIE o 2 ARE B %, 228 o] MSTA)S o Hl2:
E E(APs)9] ﬂiO}L H| 71 -& ﬁgﬁ(overhearmg) O M| o] -3k A A 2
ES(APs)= ELX]%LZF%]E}.O ElH 2)d MRS AE-EhE T
H‘i(STA)—O— Z=ZH 273 29 9 (probe request frame)= A5 4~ 9141,
2 ENESAP)RTE ZRH 9% ZTdle) thiek 3E¢ T2 3

<! (probe response frame)e 413 S 2 M| o] -3k WA 2 QA EE(APs)S

X, M
mlo
}1_1/
PN
ot
E

2 e 12

> rui& ol

{‘3 yo, =2

o] &3k MA| 2~ EQJAEE(APs)o| B A H H-F, 2| o] A(STA)S E-A] ¥ A A~

2

FOEAP)SEE 1% BAE 50T 5 ek, o] 4%, 2280 A(STA)& B4e]
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[85]

[86]

[87]

[88]

[89]

[90]

NA| 2 FAES(APs)T 21 F BAE ST 5= 9
01% < 18] F(algorithm)S 5 7] ¢ €15 Z# S sl ¢ & Al 28 (open
system) harel 5, d 7l 9] Q15 =S 1= 2§ 7] (shared key) %12 %

Som PR 5 glrk

|
=
4

o =
%) 3 9 9 (authentication request frame)S- A& 5= a1, A A~

o =
~- s 71
EJAEMAP)EFE 1F 87 Za|¢de tish &6 A5 3%

3% 7| ¢ (authentication response frame)e =41 $F O 2 M| A A 2 Z QI E(AP)<}9]
S s A

o
=

A

—_

| 2= EJAE(AP)S}] 50| =¥ 75, ZH o] HA(STA)= A 2
EAp)2te] 2 GAE A8 5 k. o] -, LH O A(STA) AHal
|2 =33k MA| 2 EQNEE(APs) 5 3] A~ A EAP)E
3 JEMAP)S d dAE =3 - ek 5,
association request frame)< A1 81 ¥ o} A ~

L, AEE dAA A EFEAP)RYE 12 2%

18 o o
(e 1M
N

g

=,

>,

¥

i,
=}

K
o)

o

ro, =
m
>
T
=2
olo ML
oby
o M1
0 r

o]
PAA
2 &% > 4 ¢ (association response frame)<-

=

2l

I [H KD e K
-

-
A, FAA A "ol £33 B4 =2 5o, AA L ERIE, 2H oA

o
g

% )+= PCF(point coordination function), HCF(hybrid coordination function),
HCCA(HCEF controlled channel access), DCF(distributed coordination function),
EDCA (enhanced distributed channel access) “5-°l 7] Z3lo] Z 82| 44l
A& TS T 3

AWM A 2o A 3 g 912 e (management) X # ), A o (control) 3 #|
Yol Tydor BrE 4 ) #8 Ty g o4 2 A (association
request) Z & ¢, A4 3 FH(response) Z Al Y, A 1A (reassociation) 27 Z Y,
AAA S <), Z2H QY (probe request) ), T2 H S X,
H] 71 (beacon) X 2| ¥, 12 3} Al (disassociation) 3= @ ¥, ¢! (authentication)
Y%, 15 &l Al (deauthentication) X 2| ¢}, N A (action) Z#H| Y &= X33

o]
S

Aol 7 91> ACK(acknowledgement) 3 & €1, BAR(block ACK request) 3 #| 9,
BA(block ACK) 3Z 2] 1, PS(power saving)-Poll 32 #| %), RTS(request to send)
Z |, CTS(clear to send) Z 8| Y 52 ¥ 4= Qlr) to]H Z# Y-
QoS(quality of service) Hl o] E] ZZ# ¢! & H]-QoS(non-QoS) Ho]E] Z | Pd o=
v 78 5 91tk QoS ol Bl a9l Qosell wHe: H4o] 27511 dlo]e]

Qe AN G S 91, 5-QoS Hlol Bl Z ]9 Qosel whE Aol 78X
o= HlolE Zel e AAE 5 9

Z(f & So], AN A FQAE, AH o)M=

usl
o
A
>
=2
N
B
Q‘L
9
offt
)
i
‘W ol
32 1
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[91]

[92]

[93]

[94]

[95]

% 4= EDCAC) 71 28 54 m=o] 2 Wi o] Al A Aol & 2= A g
Efo] ™ Lol T,

T 45z, Ao T s, 38 2 ) AEstax) s B4
=g A 7k & 5o, SIFS(short interframe space), PIFS(PCF IFS))
<9t Al A e 9] 2 U ¥ (monitoring) & 2 & , h &) ol A7 (carrier
sensing) &2HS T = a1, vjg] A H -‘ﬁﬂ(oﬂ £, SIFS, PIFS) &%t
A e 7} of o) & A El(idle state) % FE 4 9-of] Alo] (=, T

& AST 7 At dE Eol, $4 =5 SIFS 9t Ad et olol &
ZEH 2 ety ol ACK 29|, BA Z# ¢, CTS ZalYd 5& A &
Atk EZH B4 =12 PIFS 52t A d A el 7 ofol s A E 2 ddkd A5
3 A 4 ok vhdE, v 2] A E e & &9, SIFS, PIFS)
H| A (busy) F BN 2 el A9, B4l w=i= Alo] T AL,
F3l A &2 T Atk oA VA, Al e o] A &2 CCA(clear
channel assessment) -& 212 A A& 4= 1t}

H|-QoS Hlol ¥ Z 1<

= DIFS(DCF IFS) &9t
A AE e BUE Y 52 E &9, A 2He T gﬂ‘ro}J—
DIFS &<t A g A e 7} ofo]l & e &

backoff) A& & = Qi) o & &9, 541 =
74 A 9 5= -9-(contention window) ol A W @ 3 Z(o]| & Fof, W
AElsl 2= 9l 31 AlElE] Wl o ¥ glo) o] S5 7}(01 }"uﬂ Eerzl-"o] h

Etol A gEfe] RYEE S E &
o ATFS Bet A A7 he1 A e 2 £ 4T Mo % BAE
33t 4= glth. AIFS= QoS Hlol B | glol] 34 slolE fH(dE &
PDU(protocol data unit))2] AC(access category)ol] W&} 444 = 4= ]t} o] H
A9 ACE obdl] £ 13 & 5 Tk

[3%1]

e AC P
% S(Lowest) AC_BK B )2l C
ACBE  HAE OHE
AC_VI B O]
=2 (Highest) | AC VO B0|A
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[96]

[97]

[98]

[99]

[100]

[101]

AC_BK " 718}8 = (background) H| 0] E] = X A| & 4= 9131, AC_BE:= W 2 E
of] 3] E (best effort) 2] 0. & A% = to]H & X A& 4= 131, AC_VIE=
H] U] @ (video) U] o] E] & A A& 4= 9131, AC_VOI= H.0] 22 (voice) U] O] E] &
AN 5= T} o] & S0, AC_VO E AC_VI Z+Z}ol] T -3-3}= QoS Hl o]

Y Y& e AIFSe] A oli= DIFSY] dole} FdstA A= 4= 3t} AC_BE
2 AC_BK Z+7}ol] o231 QoS ol Bl Z#H << 93 AIFS 9] Z o] = DIFS ¢
ol Bt A HAAE = ATt o] 7] A4, AC_BKol t-33}= QoS Hl°] H
IS 9% AIFS 2] Zo]i= AC_BE°! t-%3}= QoS to] ¥ Z | ol& 9%
ATFS 9] dol Rt} A dA4€ 4= .

A W Aafol A EAl == QoS Hlol B Zujde] Ace] wE A A
HES Woll Al W Q3 gl & &0, WX JhEE)E A8 T 4= qlt}. ACY]
2 QA A= of i E 29 S AT CW, A A A 9-9] HAgE
AA T 7 AL, CW, = A A9 HAighs AANS 7 oL, B4 de5-9
HAa4 D A gk A4S &30 a2 194 5 ok

[3£2]
AC CW.,.in CW,1ax
AC_BK 31 1023
AC BE 31 1023
AC VI 15 31
AC VO 7 15

EA 2= e Gyl Foko Al Al o] RUEE E2Hd S £, 78] o]
A T2he 3 4= 9o, Mo S 7F Foto] A Ae|7) ool 5 A EH &
FkE 79l QoS HolE T g AFsh 4 U}

-0 8 Bl A Ao AW v A d B2 So] A= Aot}
A 22 E T A Al BA =Rl FalE = WA E B0, e Ag
= ahol AW E = A o & o] th-23h= A2 B4 =X A1 541
RO A R E = WhH I S SE (o E o], Ao Al s A S
TP = vk =, ko] FTFo) Ay 9o oo &&= VA S
ko] 2k} 28l FAS e 4 du Hrol R, 7 A] 5] F2fo
A 7 §-of o]of] tf-&5}= W& 7 A= 2] T A T3S S
= Atk

of g ol A, & ol W& A Ao Fol A&
communication network) 7} A = Zlo|t}, B
ko)

T FAHE] A= ofdf A ¥ W&ol 34
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[102]

[103]

[104]

[105]

[106]

[107]

[108]

MA B Thee R A UE S50 483 5 9l
5 53 #7714 (egacy) BA! ==k Ayt B4l =7 3 <E(coexistence) 3=
2 o

2] < 54 270 gt& A9 Al F 5, o] FHh e T
TP ARE G2 dolE TS AT = ) AN B4 mEE 7]E]
A ZEEI(AE 5,802.11p 5)& o] &5t dlolH ZH U S T 5
ACH 2L AT EA B = 2S5 X2 EH(802.11bd) S o] &5

frame)2] -4 2] A1 A
5 6a R = 6bE s, B4 mEEEIVA B4 =2 2 A A =)ol
o3 FAEE T P2 Q] Ao E =, Fdl o] A/ID(duration/ID) E =,
Aol & 3l o] 4] 424l A (address) B =, Al 2= A 9] (sequence control) =,
QoS(quality of service) A o1 (QoS control) & =, HT(high throughput) A ] (HT
control) B =& ¥ 3513k 4= Q)
At A el o] A H = A 2l U A mEek At
FA =5 7R F ke A A SE & 7H E(hop count) £k E A FE
7 & (transmission power) 4k U E3F5to], gl AA] B4 ol o] &k 2 A A
eyl EE e v S A G2 Al B =) o s A v =
zZHglel A AH g AN 5 drk 5 6a F 5 6bo] 2P 2 7HA &
TS EQ 2 714 Ad AH S A& F= 9t} E3] Al BA - 2= Power #: 1

3= Power #: 25 A AT = Lo, A2 T2 AF A9 5 A &8t S5 =

>
o
>/
°

A5 B wE ol o3 Aol A& HAEH] S,
At A == MAC 3T o] 7] qf Aol oA e AANAESE AAT
o)
TR

g o] o Ao w2, Al B4l =25 MAC Sl 9] Fdlold ahs
AN AT Aol ek gtom Agete] F 7heE H AS AHS AAE
Ak AAA FAo) w2, 11pe] 10MHz A € 2] 511}2] OFDM 4] & el &
8usd = vk Wb, T == gusE ) 2HE ghS dA st el F

FHEE W AL AH S A4 & 5= A} o E Eo,

9L ANG 5 9l
o
=

EA == Ty ol 3k 48 A e o 2 HOP #: 2, Power #: 2 )

g of 2 A A do] wh=H, At T4l 2= MAC 3Tl o] Z29) Ao



15

WO 2020/162721 PCT/KR2020/001789

[110]

[111]

[112]

[113]

[114]

dEo] ghg 7|E 747 Aol
TAR o R BEA Tl Lyl A
H]EQ] HEE}O] do = 3lsl g7

HEEE Heerlel e J2el & 7HeE 2
AE HAEG& 44T A o & 5o, B4 == B¢ o} 4 HE]
o] 712 1000012 A 8lo], HOP #: 1, Power #: 1 2 A A& 5= gjt}. Z41

L B HEof A HENY] HE 9] 418 1000102 A4 A 5lo] HOP #: 1, Power #:
2 5 AN E = ATt 1000112 A A 3le] HOP #: 2, Power #: 1 2 A A1 & 4= At}
EA =] =9l A HEY] F= 9] 24S 1001000 % A A 8o HOP #: 2,
Power #: 25 A A& 4= T}

b o] thE A Al oo 2, A FA 2= MAC 8| H 9] 2 Ao
drof k& AN A el B R HEES]e 23 or A
ATH FAH SR, T4 =5 Q) Ao dxo 2EE 28 EY EY HE 4
H{Eo] qHELQ] o} | H|ES] He ] = gho] 233 T8l Zd g9 &

=]
NeE D A% AP S AHT 5 ol 6% Bol, BN mE g B

uO

ok HERS] A= 455 1000105 24 5t HOP #: 25
95l T =B AE Ay HE ghE 02 dAske] ZH L9 Power #: 1 &
AAE e, A Ay 2= gl 12 A ske] 19 2] Power #:25
AT G AT

o o thE Ao WEW, Al T mEE A A 25l ghs
FE T AeE AT Ut BA mEE A A g E
H = 9] ACI(access category index)2] ab= 7|2l A4 H gho=z
e F 7 E R A AEE AA-AE 5 3

12 AW E 1111111110232 A A 5te] HOP #: 1S
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