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Wi-Fi P2P 7|& &M

Understanding Wi-Fi P2P Technical Specification
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Wi-Fi P2P 7|&o|A thito=z sk P2P tiufo]
2 o] 27S vhEstejof gtk
« WPA(Wi-Fi Protected Access)2E 313} X
A0F802.11g9] gt WFA 21
« Wi-Fi Protected Setup(WPS:
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+ Wi-Fi Multimedia(WMM) 2]

Wi-Fi Pro-

P2P 5 wisollA 719] QletAE= X (infra-
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» P2P Discovery

* P2P Group Operation

» P2P Power Management
* Managed P2P Device
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P2P 152 P2P GO7}APQ] 98k 511 P2P =
gfo]AET} STAS] A3k 4=dztth= HoA 7|&
o] elzgArE " R BSS(Basic Service Set)2} G-AF
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Probe request frameS AR3to] =% stale

s6 A=
AAISk=E| ol wE S flsto] B2 H e
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Probe Request for Device/Service

Probe Response

P2P Device

P2P Device
(23 3) P2P Discovery 14
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A= GO FAKnegotiation) THA|0] 1L = #a WPS
Aotk

GO B4 DA = Az2 trte]27t P2P GO
E= P2P Seo|dERA Y A3ks FAstal P2P
I35 WiollA] A3 52 A (operating channel)
& AAsA "k WPS g oA 7]2&2] WPSej
A o]Fo) A= B Q1 Ajlo] o] Fof =t trte]
20 ARGAPZL 719 S5 E5te] g PIN H
W3 FAMES 58 7HH Al 5] Y802 AA|
o 8- RS Zarsp] vieH9

P2P & UjojA] P2P GO9] d&-2 P2P 159
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2% A WSS etk Bl AleE STt
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}l_‘
N
f

P2P GOZ BRI3ka 15 Holshs 98 43
ok, 5 P2P GO A/ 402 P2P 18 A4S A
A3} 42 9100 P2P ki Sl 7148 S AL
83 Foll A AR 4 = ek ol Fast
8 4a5H P2P GO} Hl3At ke g of
tlutol el el ghow 2Rk o] ot &
§ L A9] A% A2 03] 240 AFataz
217}0] 94 32 1910] §oi ufeba] AN P2P

3. P2P O{=2il

P2P tjHjo| AL P2P 15 A4 Yol|4 MAC o]
Y AE AREBlo] P2P interface addressE 3gs}
o] ARgsit. ol P2P GO2| P2P interface address
= BSSID(BSS Identifier) 19| o] A2 oz P2pP
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GO2L] MAC ol=g|Aolct.

4. P2P 20| EAMRH

89l A% Hlole] Mulae [PE ARSEE 4= Sl
oluf P2P GO+= DHCP A{H|2A] F218k 4= glojof
5t P2P Zefo|E+= DHCP S0l ES A3
&= Qlojo gitt. oj2fgt Axta FA4JE P2P J1FolA
P2P GO&= P2P 145 WellA] P2P SefoldE 719
dofe] Ful AuIAE AlFE 4= glojok sfal g Ui

oA o7& FH Tuto] AR dHE = Qlofof Atk

5. P2P 159| HZisHx|

geF P2P Aol F=% U2 4 P2P GO= &
= P2P Z5to]dEoA deauthenticationd £}
P2P IEAMA SRS defok gttt P2P S2foldd
E SHoA &= P2P GOoA dAsiAlE & 4= =t
olu] 7F55lchH disassociation AAE Aok Bict,
Seo|AE] 9 Al S W2 P2P GO+= P2P
SeololErt ARHASNSS Theldt 4 Gtk
o P2P GO7} P2P Zefo|AERTE HA/JA £
REF o2y P2P 259 dde Wellskes F4=
Sl P2P S0 AE A= Q1% A& (rejection
of authentication)o|u} 2+ AHE{(denial of asso—
ciation) & fgsk=tl, TAIAQ1 A5 AH-E asso-

ciation o] 7123+ 5 A4,

6. P2P T Zz R

Wi-Fi P2P iAoz M2 F 7Hx 9] A 23t
(Power saving) BE9] tjste] 7|&3ic} P2P 4
o] A A= 7|29 8021104 7|3t PS
(Power saving)®} WMM-PS(WMM Power Save)
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P2P TBTT 7B Group
Group CTWindow .~ CTWindow Owner ;
Owner < > Active D
- ¥ »
= Group Owner Doze —~ Doze | i~
State ©|\ No data | % Doz QP
|~ ;2| | buffered 8 o = ~ i &
T E S| | for either E S| 9 = o E S
é é \%/ é Client \%/ E é E ; E ES; \é E
8 8 8
ala A @ A § A a a A §
p2p < Client 1in < Client 1in <
Client 1 Z, PS Mode Z, PS Mode Z,
- H. . LV_y
PM Mode PS Mode PS Mode Client 1in PS Mode
State Doze Doze Active Mode Doze }
P2P Client 2 in Client 2 in
Client 2 PS Mode PS Mode
A y ’ _»
PM Mode PS Mode PS Mode PS Mode PS Mode
State Doze ] l Doze Doze
(22! 4) Opportunistic power save 2=
Pop Frame exchanges only
; - during Group Owner
Group TBTT In this example, Count =7 TBTT presence periods TBTT
Owner 71V Count: 7 6 5 (OTIM) 4 3 2 1 O
NoA Absent] Absent] [Absent] [Absent] lAbsent] lAbsent] [Absent] R
[ Duration | e [ 4
%NOAA‘ e > e % R R R ~
“ g < T 2|2
] : ] = = = | &
E E: Bl & £ g E |z
é’ Eé) fa = 5 | &
_p2p <3 Client 1 in o)
Client 1 i Active Mode i R
PMMode ~ Active Mode Active Mode 5 v
State % doze doze doze doze doze doze % doze -
%:/ Client 1 may doze %:/ [:):
Pb & Client 21in PS in Group Oimer £ =
. ] t
Clent2 4 i Vode absent periods 5
PM Mode PS Mode _{lgzzr_/g Mode
State L] ] Doze [F ] Doze \_doze |
(33 5) Notice of Absence(NoA) 2=
of 1 7|Wke Fa1 9tk &+ 7HA] mEP2P GO 4 L. Notice of Absence(NoA)
o] A|7F Zo}o] A& A7FuHe =7 o)
—4‘_ ]1_ OL—’] d5 =1 or:leq—l‘-‘—/v\ (_'l]a:, 5)3],7151—01 p2pG07]./\/\§ sleep Heg

7t. Opportunistic power save

218890 wf P2P GO 1 ARk B AlZofA
probe response frame-& £5}o] P2P Z2fo|dER

(T 4)¢} o] P2P I3 djHof| 4 P2P GOofl & wAH 02 ot}
aE REPD FeOIAAPSRER AU AP gjo el PP 4d S Sialo] 712o)
GO sleep ER ZIJT = Qlef. o] B9-P2P GO 802.11 7#2oi|A] 7145 Hhol] tlafo] thaat 2ol
+ B Az Al & 2] CTWindow(Client Traf~ A2 management action frame5©] 57}%]o] &
fic Window) A|7F g2kt ARE7Hs31ch, A Wi-Fi P2P 20| ukedx)ojct.
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GO negotiation request/ response/ confirm
« Invitation request/response

* Device discoverability request/response

* Provision discovery request/response

* Notice of absence

* Presence request/response

* GO discoverability request

E3F P2P Y EYTolgl= 2L 7|&ss 2835
7] 9J5tod olefe] TajQlEe AR Sgslofof 3 3
Hor}10].

* Beacon
* Probe request/response

+ Associate request/response
. 2lsA 7[89t wi-Fi P2P 318

o medEn A5 2ss oojolza
(Linuxwireless) 7HE2} Alo] EoA] W= 2]
2 AOH Wi-Fi P2PE T3 A4 78 A8 7
3= Qlet4].

(2% 6)2 2|52 AR A Wi-Fi P2P 219
2 919l 24 45 Elojof she 2mEgo] AUE 1
ofck, A ] T tujol s Eejolu] i
2 Aol cfg80211L Hsl7] 913k 80211 ¢lE]
go|2E FsPH, AH|A 7RSS wpa_supplicant
o} 72 S-88 o] 43f0] 80211 7Z)H Holel 7]

Wifi/P2P Lﬁﬁiﬁf - |
[ D-Bus API

I

| wpa_supplicant |
[ ni80211

|

I

cfg80211
[ [ cfg80211 AP
mac80211 | | driver

(32 6) 2i=A 7|8 Wi-Fi P2P ¢
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LEo 7 o] 83}k 4= 9lrk

R} AolEoA] sk 37} AT 245
of Wi-Fi P2P §2814& T23he e eta
PCE Egale] MAC A Aselo] e 5 sl
7MF S0l ol 88k Wulah Wi-Ti P2P Q1%
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R
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o] Sk

|
A7 tluto| A glo] M} slE ol
W2 mac80211_hwsimS 0|83}

It

[EEES02.11 ﬂ-E]QE /\]gﬂﬂo] Sk 4= glck mac
80211 &HoA mac80211_hwsim 3l=9o] =
gto| = Holu AA| S4l = w7l oI5y
50| FYsHA AT o]t i 2 i RE
] mac80211 7153}t AREA} o] T 1= (hostapd,
wpa_supplicant 5)-& HJIAE 3F 4= 9lojA mac80211
T2 B 9 AR dele] 1SS e o ¢
517 ek

A7) T]Hfo] A2 o] ek uP-S Wi-Fi P2P ol
=9 ko Atheros?] atkOk/ar9170 Al Broad-
com®] BCM4330 50| g5 A|&-2 24 A8}
Lo P a2vt sl glone 2% A
H AHAE Bl AIEA A AdE & 4= 3l

& gher,

L
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ox

V. 22 % AAFY

Wi-Fi P2P 7|48 712 Wi-Fi & 1#4[11]¢]
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o
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57| 93t 7152 sfal Qlct. Wi-Fi P2P 7]
& 14L& 34 pP2P Dlscovery, P2P Group Op-
eration, P2P Power Management, Managed P2P
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Device®} 72 471%] 714 W2 7107 ik, &

JofA= follA At 2 ol diel] iz el 7]

E3] At 2lsA 7]ke) AlFo] Wi-Fi P2P
8- 915t AA| AxEo] 1Hd2 HostAP %=
wpa_Supplicant 51} 72 37l Z2AEE &85}
o] &g 4= 9lrt.

H oA AmE Wi-Fi P2P 7142 7]& Wi-Fi
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