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MSE, sdfohooEkici-TiTbh
Dar—HmED-boHEE INET—F BT
FrrvEALAP)—LE0E (A, E#. 7

[004 1]

[0049] HFax—FHWHEI20kBwT, FrR2ALHEER278B, Y2 )29 v %
i EfEEL, Yoy v rsdrraffiEMEREL, 2hE, FrRAAREHEME,
SNRH#EME, /A Ao bh Lz &482, Ak, 772 FSL P11 0KEBWT,
FraAfffEBR228E ., Py TNy 2 F v NIEEEHEL, Ty TV 25 v 2L
EEEZRMET 2, Fa2a—FMEorLrdDaryr tu—35280lEHF,. 2—FKor-do
EZHET7 ANV 2R2A%, FO2—HVHREOLEDOY I )y 2 F vy 2 ALIEE~ Y Y
AHy p, mEHEIOTHBITZ, avrtun—-—52308, XHLZT7y 7V F v 2
WIBES PV Z2AH, o, o KETOT, 7722284 +DRDOER7 1V =
FY 2 A REET S, Sa—FHEoEODaYy P —352801F, 74— FRy W
Mz, 9202280,/ 237y 70y 27BEX2 A, BEHEMHE. SNRHE
HEE) 2727 ARy kOB, avritn—52308L02801F/H, 20
Fh, 772284 P11 08ET02—FHElI Z0kBLT, 42082y D
BEEGI@T 5,

[004 2]

(0050] HE3E, MIMOYATALALOOHRTHWEABZTATXYLAF N, RA302
KB THHEW B2 oy F—F v +2RART 2, 74P LAFNALRA3021,
AWM THMENIRA A HE2EBT 2L MR BsF L 20—0lTH3,
BAZE, 74 LAFAAL R, 2, M1 0BLT 11 TCHERSISN2HMELIOO00
B5IXU011002KBLES, AT LAFRAR3021B, 72AFAF110%F
ida—HFEE120THhBs,

[0043]

[0051] A FXYLARAFRNL 23021, 7AFYLAFANLR30200E2FMT 37
Dy W 304%2E6AHBE, 70y H3043F8, hROAMEF (CPU) & &IEE
NniBas, AEV3061F, HAMODEHEAEY (ROM) 5%V Aa72AAEY (R
AM) Lol &aB, 7oty 4 304IKMEBL0F— 7y 2RETE, A€Y 30
6D — sk, PMEREFT VL7272 AAEY (NVRAM) b&Aa8 2, Fuky
H304EMFE,. AEVI0O6AKEEINE u s aGGETOT, HBB LUN
M%7, A€EV306HOHGFE. AHMFECHB I FEE2EET 2 X H0HE
fIfEThhis,

[004 4]

[0062] A F¥LARAFNLA3021EH, 7AFYLAFNLA302LEB, —FE
OB TF— s 0%ZEEMHICT 2, XEBH3 108X UZEE31 2264082, ~Y
Py 7308 %&6AML, EEHMI10BLIUREM3I I 21, FIry =314
AENBEZ, W—DFhBBEEOEB7T YT FH3161, "I 7F308IcWH IS
n, P79 —N3lA4cBEANICEEGEEILEL, TAXYLAFNA 230215k, ¥
BoXEH. HEoZEE, BIVHEO I vy —N (RFEAEV) 284183,
[004 5]

[0063] ZAPLAFRNLR23021ER, FF7rer—nN314lcsoTZEENLE
FOoLraZzBmBL, ERIELEFIETZ2DICHFHEIILB2ESREBRII I 82542 HB3
c EEHBB33181B., 0L IEERE, Bt ¥ - v EAbHEDOH 77X Y
FIEOZFALX—, BHARZIPVEEBIVCMOESELTHRELBBS, 74% L 2
FRALRA30213Fk, BEEMESTIBICERNT IR, FEPALY TV Tary
+ (DSP) 320b5Aa83,

[0046]

[0054] 7A4AFXLRAFASALZ2A3020 A HaryF—3» iz, "AL AT A
doTHEHMBEINGE, 2HE. F—FARICMAT, B, HIBHBEET YA, BLXUAT

5, RXF—¥%7popxvyH 2701k, #
Aoz, B hyo ) g5 —
f»—0—7 #F) +3,
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—FABEANZEEARB.

[004 7]

[0055] #ABHHMFOMHHAINAZ LI HEE2—¥ (MU) EFLwvHiEE., —fiic,
PEARL viEboEBELI- T ~0%E (XEBENRCEAR Yy PELTELR LD
CIEXR Ay PELTEOENRESE) L ERBEBE -V TFT I REAFRA ¥ ADE

(EEHAENCHRMEAry bELTEONR LI E, ERAY v bELTESR LI L)
EHEL, —AyrZra—¥ (SU) Zegtw)HEER, — i, 72 RAFf 25
YN L—HFANDER, TR LA F LTI ALEL Y ADEERIET,
[0048]

(P 7V vy 2B 22— F 7 balicBdaSTABAEHOH]

[0066] #WHz—H (MU) @gclE, 7y 7V >y27 (UL) BE5¥E%EDR/ (STA
) T AFAL v AREBEEE LI, 3R ENHK, Y72 (DL) BF
MAPHLBEBOSTA~NERBINLE S,

[0049]

[0067] E%. STAWE, AP @FPYHFH7L—4 (TF) 2FZEBLEHKIC, UL
MUZ7LV—Aa%%2, AT, APHELO I HZ7L—L%2ELIL, BEXUMUE-F
TEETZ2STAD, ZRBLETFA~OBREBUAICOSEEII7 7 AT 322 LPTE
Dok, MUBGBIMI ML cMECHLT 2, AR AOBKIE, MU= —
FTEBIFLTWwAREETEA, STARLLIZHEBERN—ADHEHE7 7+ 2 (contention-bas
ed medium access) DI INEZ A DXL E2RMET S,

[005 0]

[0068] Bwv#ziz:, AMFAOEHRE, MUBLETSUBEBoM AL DL THEAR—
ZDT7 2 AZMALTHEHBT220D0F 42 (flAEE, APBIUEAPR) 0ok
OEHERMETZ, LI ARE®KE, AT, APy X3 MUXERS (
TXOP) 2#f2opEL, BAF— ¥ 2E%2LbIc@ABT7 722 kdbTHRATZ I L
ZAREICLE S, W20 BAICIE, TO LI HEEER, @A, MUBEMEL ICH
ELEwEAK, SUXB2ER T2 DI, FTNARAPBEAR-RADOP I/ L A2EET
o rtE0RICLES,

[005 1]

[0059] SN EOBHEICH-T, ULESEFZEDLESE., AW, MUMAL%
WA (MU-MIMO) . MU (HE%X) Mk o#% oy (MU= (0O) FDMA) #
HHLTEEEBS, BAMKKE, B4-81B, Py 7V >»2MU-MIMO (UL -
MU-MIMO) #E2#HaLTEbh., &a51CUL—- (0) FDMAKEL(HEHATE 3
A5, chooHEEHETIR, UL-MU-MIMOf#EUL (0) FDMAXER

HEOSTADPSGAPICHBRELNTG, 7TAVXYLAERCEBT28E2 61853

oo N

[005 2]

[0060] M43, AT OHL2EEOERICHE-R, MUBEoEZ®»OUL DL 7L
—LARBEA000HTHE, RI4THINDB LI, AP (A, AP 110) i,
UL MUZEB2HET2L2BEOSTABHS LS 12, FoRBMUMEIZESML
BrahERT. BHEOSTALl, STA2, BLXUSTAI~DFYUHFZ7L—4410 (
M A2, #EA (CTX :clear-to-transmit) 7L —4) 22X ELHS.

[005 3]

[0061] HA2KEOERICE->T, FPUFT7L—2E, WEHLA Y2y A -V 22T
gtajg (PLCP) YobtanrF—F2=yvy bt (PPDU) OXSf o —FHOTTERBI
nBs, MSTA 1, STA 2, BXUSTA 3PAPLOD VT 7 L—L%EZE
T35, 22T, CHESTAR7 LV—AHARRENS, CIHRELT, ThsSTAR

UL MUX@E (MAWE, #EHEM%ET (RTX @ ready-to-transmit) 7 L —A) %A
PicXB LB, HA2BTORERICHKE-T, STAR, APV H 7L —-LZ2%RE
LTH6, a—F7L—L4LHE (S 1FS :short interframe space) Bflo#ic., U
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L MUZ7bL—4420%%083,

[005 4]

[0062] HA2FREQHEBRICHES T, APHBFYF 7L — L4 %%2EME /2 &R0 M2
EFRTZ2CEPEEFLVEEI), MAT, EddZdhdz ki, MUBRBKKEMLTWwSS
TAD, FIAEZELEMNIF 7L —ARBELTERBLTWVWE EEZHUAICOEEIC
AT RILBTELIDREERTHILENEZL L,

[005 5]

[0063] AMADOHAFEOEMRICHE>T, BEESLUEEIZ, UL MUBREICE v
Tfibha s, STADESGBLIUI Ay 24 7EHoLDICHEHBEINS,
[0056]

[0064] i, STAWER, zhsoAcESTTHEHEIABL, WA, STAR

SUBMEYT2 (A, UL MUTHEfFAETEEZWSTA, $23UL MUTHEIF
T2 tzEREhZ UL MUMEHAERZSTA) bkl T, $2EMUBET 2
(A1, STAPUL MUHAETHD, UL MUTHETZ 28 Rkanzl
H) bl ToEIhits, —itic, SUBETBSTA (SU-operating STAs) .
SU PPDUDA%2REZ W TFHMEhBEE, —KH, MUBMET 2SS TA (MUi-operatin
g STAs) 2. (SU PPDUbORbHIL, £721ESU PPDUIMAT) UL MU P
PDUAX%BT 2 E2APIcE->TERkEhES, UL MUBIfEIcE&EEHh 3 (2T
2) 0K IF, APRECHAIZBEHM 7L —LHNTSTAILLETHREND D, £11it
MU TXOPOEDOBEREZRT LKL THRINEZD, B0, STAOHA &
LTUL MU#%R f'—kr\..}l’)faﬁmm\mﬂ\g 1“—‘(%5o
[005 7]

(SURGBZX22007 722 ROL2MUBETZSTADOHEAGDHN]

[0065] MUBfEIcZML Tw3 (L3232 B0 Aa) STAEF, LHEHER
BOoWPHILOVWTOSURRBE2EZ I E2YaBs, MAW,. MUBIEY 3 STA@\M
UZ7L—LHNTHEMEHEDF—4% (time sensitive data) £ G HEHEZ %5 &
XDPVH7L—L%2F2LDLF(, COLIAF—Yio0uToSUX%kRBEEXS
YU ATD
[005 8]

[0066] W 2hoHBE&, MUBIET BA2STAR, BEE~07 27222 RDTEET S
CEMHETHEVCAIEBENSS, COLIEEE, MUBIET2STAE, XERE%E
:Urxl—')/71 ALk T, FHRRIMVAFA 7 Lv—LOEBEHVWTAPICLEST

HWENETXOPADIEELLTOAXELSES
[00591
(0067] WoHEIKE, MUBIMKET 2SS TAR, EFIhTwirvSUZ7L-—L%%RE

'457‘ i, BWE~D7 27 2% ‘kd?b'(ﬁ;ﬁ“‘"d LB THEIBE, WO OEA
2k, STABR., BLESTHF+ 2L T727822 (EDCA) RF3A—FDOHE 1Dy bITH
qT TreAERDODTHSGLES,

[006 0]

[0068] H5, AHTFOHBEDEMRIZE-, TA4AT LAEBOLD»OBHEDH
500% A ¥ 2, BES500@, EFEICL>T, AR (2—¥FWESTA 120
D EHABY ST AKE > TbhvEs
[006 1]

[0069] BYES OO, 502IcB8wT, REIPMUBEGSE2MHALTAPLEETZ LX)
KR Z N2, APANOZEEBoLDILSUZ7L—4 (A, BFEIhTLiwLSU7Z
VL—4h) ZERT B2, E>THEBETZ, 502kBwT, STAR, XE0LHILS
U7L—a%z2HhL#E2,

[006 2]

(0070 Ltz ke, STAR, MAE, APPGXEBHS (TXOP) 250
Ik Ly, BEBHIshTwhLI Yy P ra—4 (SU) 7L—a%2%23-0ICBESHK
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-Timf;b‘)”/"tx(EDCA)*\»“:HD?”DFJ;L fHHLT, BEk~07 7 A %KD
THETHLFAMTHLES, AR EOERICHE->T, UL MUBIfEcZnL T
h%(Mi&.%notmuiﬁylhbﬁ&UTFN74Xént%ﬂ%ﬁLTU%)
STATEA,. EDCA%#HHLT7 27 A2 RkdTHETr2LtralEcdbhB 2

[ O 06 8]

[0071] W 2hoPEicid, MUBIET 28X CSUBETZSTAR, AL F2i3
s FDCAﬂvx—&%@mLH FLE7 2?2270 —Yr2iFT0igs, 2
OFEE—-—FIKBWLT, MUBIfET2STAWER, SUXB2T7 2002 EBLE2
e “OBIEE—FE., VAT YrIicBBAE LT 74 v 2 (latency sensitive traffic)
2, E2@ 85— Z2F BB EFF 74w 7 (bursty traffic) KB LEBS, LHLEMES, S
U PPDUDXERER, MU PPDUDOERBIHLHENTELZVWAEENS L, T
. MUBET2STA»cDChonEBxhTLAELSUXREBEE, A, SUXREB X
B MURBEAEBRT2ADICAPICE>THHlEH 3 (discouraged) (WA, B4
BEDCANTIA—%OMPLELD) AEENS S,

[006 4]

[0072] MUBETE2STADEDD SURSOEERES2 FIF3 2 & (Deprioritizati
on) X, 2SS UREBoLvOBEOFHZHRBLEZ -, MUXBoLdIZL S
CoMz#E L, 2Hickh, Fyv b7 -2 EL2HbTs2mc, HHTHLBE,
[0065]

[0073] H2FEEO@PTIR, APRIhsDSUMEEORDIC TP Ry 2, EDCA
FIZEARG AV 2RELBS. A, STAKEKk-THAINZEDCAMSAT A —
POE 1Dy biF, STAPMUERBEZ2ALTAPLERF T2 LI I VLS
KSTAKI->THHENIZBEEOEDCAASATA—F L ERADEZ, APIE, MUB
ETBSTADEDIE, SUBMETE2STADEDDLDEERLZBEDCATY 7+ A8
TA—YEBRELBDZ. MELT, APR, EFshh TS UZ7L—4aDkdic, &
BEWTXOPHIR, kb REwithavrFravysryrFg (CW) . EhRKE0E
KCW, ghEF3LbEVHE7 L —LME%H (AT F SN :arbitration interframe spa
ce numbers) % §E L# 2%,

[0066]

[0074] HA2MEOQOEMRKICH->T, MUBIET 2SS TAR, F1 OoKMBKHPIZEDC
A7 722X AV DE 1 OfEi%E., F2O0HBEREPICEDCATZ? AT A—SD
H2oZERHLES, WA, FloKBBEKE, STAXPAPRKUL TXOP®DI:
DOBEREZ X LBOFHEBBTORB THI B L, 20BERIE., RXT7Z27Lr—La%2#H
LTEsN LD, if‘#iSTAL‘”aO)UL-?*“—ﬁ’PPDULa‘uL!'CH‘ nfh s, MREMic
I OBEBEREE, ULREORODSTA2ZRTCTX2APHE->-BOFEHREM
TORBTHH P2, B2oRHMKEE., H1oMBOMrEZoRMTtH b5
[0 0ve 73

[00756] H2FEEOPTWE, MUBET2STAR, F 1 OoRFEBEEHIC, BEEc7? 2
AT AR VAEESHE, NoEEof iz, STASE 1 o FEEE
FICHALMAEDCAARNTA—20E 10X, STAXPE2oREMEMPICHERLS
ZEDCARGIA—FYDE20HEFIRAZIBEZ, FlofEiz, F2ofrlrT, &b
HWTXOPHMB, tHEVWCWmin, tHhEwWCWmax, 80, EhEWVWAIF
SNZ&Ga#H,

[0068]

[0076] HE2REOERICHE-T, SUBIUMUBEodiclHINEL 5 4 —
Y. APRE->TSTADEA~FREINE2, A, APE, MUBIfEE—FDR
ECHHINWA2EERI7L—20L9%., BSTAKESNZBEHEZL—4 (MlZ21F, 7
— 7T ¥R T7TVII—ravEE) AT,y r—variEEbEas, AN, 4
y—avid, E—aryHTSTARKESNE S,

[0069]
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[0077] EDCAfiof 1 8k 20ty FofEld,. 7L —a%2EHT 2L
k2T, APRX-2TSTA~ELRENE S, HETR, APLSTAOBTRFT>
—rENBEs, WA, STAR, STADFS 74 v 7 EEBEHICHEHSLBLILEE LV
TR L#82, AP, BRE2ZFANHEB 2, ELEBSTARI>THAELBIHEL X
aflsfiEoEr L3,

[007 0]

[0078] WoFEEOMMTIE, APIEFZ, MUBIETASTABBEEDEDCANT A —%
FRHOWTHE~O T 7 22RO THETZILENBICTAE I LICEs T, BFEINT
WHEWSURGS2MH L&A, APHE, MAKRK, TXOP2BRTI2HL2BED T v
P A TOEBOREZAEICLES,

[007 1]

[0079] H2REOEMICHE ST, HEBLUYSU PPDUREBTZC VAL
MUBI 3T 52STAWER, EDCA772ADHIB (MAE. TXOPHEB) /-7, f
M, =%, BIU B EFHEEEGL., SU PPDUX2Z LPUETHHE S,
Pl A, BAEBLUSU PPDUAREBT2Z P AMUBETZSTAR, UL
TXOP#FERT271L—4 (AAE, RXT7Vv—ALFLBEBTX0OPA»¥Yr—ayv
EHTA2H - 2HE (Qo S :quality of service) ¥ V7L —4) OADLESF L, 7
L LD EDIYA T DAEZX(RLEBUETHHIBS,

[007 2]

[0080] HAREDERICHE->T, MUMET Z2STABR, APICTF—Y O -
AbEHoEEBZ, TR, STAR, F—% 7V -4, TXOPEXRZ2HTZ> a—
b F—F 7L —4b, BETHAT—F AT 4 —FRy 2R E2EHEITZ 7Lk, XU
SELEBTXOPEKRZRIHH 7L —b 2K LickoT, kb2, b EDOIE
BRicfit-T, STAWR, STABSUBETZSTATHASIE, MUBET2STAT
bhArst, ME0aryFrarAs2i—¥% (A, EDCANXZA—%) 2HT3T
XOPHER7L—L%2%D B3, HAFEOERICHE-T, STAR, HELEREZXS
Iy, F=F 7L —LHIZTXOPHER T 74 —FNy 272X =1y 7 (pi
ggvback) L3,

[007 3]

[0081] Moo o0o0nMTrREns i i, 1o/ (STA 1) E, 610
BT (A, SU TXO0PEHAIEMU TXOPohoo) BERkER(bDB2, 73
nHLHic, APIE, AKC 620 (BERKODZBoOBHEILE) tHVWTIHELE, SU
EEFE6300LDIITXOPZMMFICFFAILAS, AKIZ, STA 21, 640w
TSU TXOPODAbDoBEKE2ENB, APIB, SUXBE660DE2DDTXO0OP%H
T 3ACK 650%#HOTIEELM22, SU TXOP#ua[figicd s tid, Bz
TF2/F2&Ebdb, STAPF—%2L0BR{EBILEZAHICLES,

[0 0% 4]

[0082] M{EHE\EELT, AP, BIBEMU F Y H 7L —4 (immediate MU trigger frame
) FHLWT, FEERICHESMUFYI A 7L —L 02 RTACKEZH VT, STAH
RICHELEZ2, MAKE, STA 2, z2adNy 727 73hhF—%2HFHLTwEI L
ZFHIcRARLTED., o TAPWE. STA 1ICHKBSU TXOP2HFa[+2kbbir
LASTA 1BLU0STAZHF—%2EbB22d, MUMYIHFZ2L—-ALFETHE2CZ
ERMmELHS,

[0075]

[0083] ol REREOHMTIE, AP, MAE, b2BEOYry b 94 70OHD
REZEILTEZILICLE>T, FLBEEBOLDIC TPFFy 2 EDCANRS A —%%
BETZILiCkoT, EEEhTELSUEREZNH LE2,

[0076]

[0084] WO o¥Eicid, fIBxhZ (FLBELEEEZTHFenRk) SUXRBIE,
APH, MUBIET 23S TADETIKHY—FERTE2EDICMUF—2O0TXOP%#bY
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Th#BE, BRAMETHIBE, L2LEVS, bEREOERCHKE-T, bE2RHED
T A% —7 (escape) | ¥ TFC. STARG, MUBIESt+DCEHLAVWES., T
DOfIRE*EHLYS 2,

[o07 7]

[0085] W obhOEHicl, STAEF., (AAE, EFFLVHER2B2202, fA
BRAFA—SVOoMEETHVWT) MUBIfFIclELZ Il 230 smET 2 2L
KKIEE LT, EDCAARNSA—YE 1oy P2#BLES, A, ZYHLHEHAIR

AP, MUBMETASTA~LMULMNY Y Z2HRBBIIESLZVWES (MAFE, PV
WEELEBEG, APHIYVF2EZ DI 7 722 T3 8T vy 2R
— A F /7 —F (exposed node) TH2HH, FHBAPHI F{HEHEIhAEZLEHES) . S
TATF—YBEFFELZIH, D2FETOBRRKICHE--T, REDOT X0 P ERITH
b2 EORHBMoBIC, STABAPRI->TTXOP2FAEILEuEE, Z0kLHik
MUBET Z2STAERX, BEEOSUBEI (BLULSU EDCAFTZ2EANRNGIA—YD
EHI) RvB5, 0L LBE, STAREE, SULBLwTERBELBEZL —4
DAL TEBYHR2EHLE 2, CokihxAr—7HEE, MUB(ESEY ICTT
bhiTtwhis X, Wi (starvation) BLUF /- 3BE2STANERT 2 L%
FBHUY LB, YloflTtid, STAR, IBENEZANL—T vy P ERLEBENAP & B
lcx gz —F &b 2 (pre-negotiated level) ICFELAWEE, SUBEICKE
h#3s,

[007 8]

[PV HZEHZDSTANYy 7247 0M]

[0086] H2FHEOEMKICHE-T, BE~DTF 72 %2 KD THETZ I ENOELEZM
URfET 2STAIR, STAHSU PPDUZRXETEEDIIA Ay 7477 us -
ZffoTwail, UL MU TXOP%2FWT2APL6D MY (WA, CTX) %
ZELBE, COXIEBE. Nyl A7AV SO EMBELTVAES TAR, UL
TXOPZ2FWITA2CTXDRRBlLloTHEEILES,

[007 9]

[0087] HAREDHERICKE-T, STAR, F=)>»73hfHarhr, £LE+7 74
vy 7N T (TID) 2683 23AP»6D I HE2ZELB2, AR, Kitho Ny 2
A 7 70—+ (ongoing backoff procedure) 2 H T 2MUBMETZ2STAWE, TX
OP%2FA[T2APHLLDCTX%2ZEBLES,
HERMEOERICH>T, PV AE, BE~D2YyFrarvR—Z2DTF 7 ADEZDD
1 2R RBBEEORNy 2 77 A—%%R"LE8%2., STAR, Xy 2r2AxA7Hh0 47
¥4 e ERB LSS, brEEOMTIE, AP, REM Ay 74 7 (deterministic
backoff) % &® L# 3%,

[0080]

[0088] FOSTABE—Y»7ENh, BE~OT7 722 RODTHEELEBLZLEZAP
HHoTwaEd, =07/ b0 HF) 7L —LANTAPIZE->THWERS (enf
orced) REME N v 2 A 7274 vV —vavii, BErBETI-DIclHELEBEE, 5
BEDEMRICHE-T, AP, STAZTE DRy 2F7h0 vy yepndh, iz Ny 7
A7 A7y, P AERLOEBRNICHER I, ERE N2 AT AT YR,
Fh3Nw 247285, STAFPYVS>Z—YavFWF (AID) ity »yr283hiyd
%,

[0081]

[0089] HA2BKEOHERICHE-T, STAR, BEORy 274770y —Y v E2FIEL
B, STA 1DoM# (function) THBHICc Ny 2 A7 A b DA Dy %7
MiLTH LAy 74770 —Yry2HEAT 2, 20#IZ, CTXHEGKBVTE L
UL MU PPDUKIEBELTACK/ BAILEWTSTA~NLHEEBEINEZ», 3
WiIZFSTA AIDoBM#ETHIELZD, DLH2VEER7L—-—LALZAHL TMUBEORE
KBWTEFERBTPY I —2aYiREWTSTA~LtERBIWhTwEAlIELES 2,
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o008 2]

[0090] PERE<—2DOHE A (priority-based contention) Tk, AP, #EED
BRAEAZLRLVLEZHET2arFriav R ii3A—F0oul 20ty F2TFORELES,
CODEIREAEICE, APR, EX—-) vV ERESTAOLEDODaYyF Y a v iR
— ¥y tZ, TOBEEEICETT, BELE, 203, HI2FEOXR - v FERC
o ThEIS WYL, BHoHh w7 7 —F (contention-free approach) Tk, AP i3

ER-—YVTENESTADEDD 2= -2 ¥4 AAuy F2EELED,

[008 3]

[0091] BloEHLoPTIE, STAR, XEOHBICHEELEL., 2B LY FE2%ET
BHiICiToTwlNy 74 72BEALBE, MAE, STAEF, PIFZ7L—4LZWET
Z3tFEBEZ2OoP NI L—ARE->TEIFYIFENREMUEGBGOR EEBEFER L,
yI2ATAD IO VA MERELBLE, FOBAZ L, Yy T ERFIE,
K= 73T ERBCNMAEZ2HELSALVAEENDH 5,

[008 4]

[0092] HoiciloHEFEoH TR, #EPO Ny 747 70—+ E2HTA2MU B
T23STAR,. TXOPZFuT2APh6 YV HOoRZEORIL, BEoy 2727
Dy—YyEFELEL, FTEINALEZTXOPAHDUL MU PPDUOXREO®KRIZ, D%
BOBBILKELT, il y 247 7o - v 2MBLES.

[0085]

[0093] HA2REOHERICLHE->T, STAWR, PIF 7LV —LiltoT PV FENEM
URBoORMBHIcA R ELEINICEITHT, Ry 24 7h0 by 2@{BLE
3, —flTld, "y 2x77usr—Lxiz, EDCAV—NIZE->T,. UL MU PPD
UREPUOMBERTO Ry 73 7 70— yDETOHBRTHIDLDLHIICHAY —
FEhE B,

[00D86]

(0094] @A, UL MU PPDURESFREITIHA, STAR., FAshiTX
OPFHREEBEINLZPPDULTIDICHETZarFriravisy PRzl ey
F L\, STAR, 2T ¥2av 4y PF9BLUMOEDCARNTA—FRHEST,
Moy 24 7h by ryEHAY—FLES, REMIC, UL MU PPDU#
BRBLEVES, STAR, XEBahEZPPDUDTIDICSPWVTOAYFviayD
A yFYEEZHMMLE, avFrear 4y FP8XU0MOEDCANT XA —FIZHE->
T.HMoAY Y v P A v2HAY— LGS,

[008 7]

[0095] SoicloEEof iz, STAR, PV CHBELERIC, "y 24 7%FH
AF—FLBE, BlRAZE, F-Y)»¥a3hrhEBERE, gl vy 7EhTtwh
WHERBTHIPOLICHRbOOBZ, XEIFPRBHLAEE, CWminlk, X2E3hiT
IDokdIV Ly P ENBE, ZEPZF—FohkEE., avyFraryd4 v Folk
EBERETIDIRODVWT2HEENB S,

[0088]

[0096] X sicHloEEDRTIE, Sy 24713, HEHERE (disincentive) & & b #H
5, BEVPRHLEEA., avFryardayPYiR, BEEAEZTIDIR2VTHEM
X (WA, 21ah) B, z28td, SUZBoEDICEI Y Ew Ay 74 7 Hr [ # #f#
LD, MUERRBILLt->TIHFHfETHE, BEVPZIF—HoBE&, avFrvriay
DAY F2R, EEENRAETIDIRDVLT2HLEAEDE, Uiioy 24 78BHEEILE
L, FREBSTAR, HI2FEFEOHERORB, FrF ALK TFT 7R T2LE2EFILLBS
[008 9]

(0097] W OHhOERETIE, STAR, PV T EREBLELEIL, b2REDHEO M
Mo, BEic 77 A T2 L banBs,

[0090]
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[0098] HH2FEOEMKICHE>T, APIZ, UL MU TXOP2Z{FLEKBIC Ny ¥
A 72T 2 DIHHINERELEDCAASAS A - %2R LEB2, —~@M<TiE, S
TAW, 20F =%y 7709 A X BHI2FEOMMBLIY B0, FHLEEENS S
NEOME% THE 2T, SU PPDU#E3LBDIEDCANRNTA—YDE1IDOL Yy
FEBRALE2, TRy 770 4 A5~ R EBEPMEL2BZ 284G, STAIR., S
U PPDURET22DIIEBVEBELEEOEDCARST AV 2#EHLHES, kb
BWELEED 772 A, aryFrirarvy 4y Py 3528, CWmin#%
WAL EdsE, CWmaxt2Abasdst, AIFSNEZRHAEELZE, £721T
XOPHIBEZEME LRI Ik TERENS,

[009 1]

[0099] H2BKEDERICHE->T, MU TXOP2HERKT2-DICRTXEX5M,
STAWR, APICLOTHRENZWEHEDEDCAT 7 AR TA— Y 2HEHLB2, K
e, STAR, R¥F4 v 70F— 93 XDBEKELTEDCARYy 727X 7%MEL
B2, AR, N 72 7HICELVELDF—22ETB3STAR, F¥yFAMICTPI2LAT
3L DBEEsETERETHDE, ~HSTABNy 27 HIcF—%¥%2FTBE, %
DSTAWE, EDCAZHMBLEL, BAPIZ, Ry 7784208, X4 +0H58E
DLRAEZBIZIBZESE., STAWR, avyFriravi 4y Fo34 3% 0 ky T 328
KT, AV ForaviIft s FId A X2BPId2Licd>T, iz, ¥4 4
PO LITETEALDREDa Yy Fravy 92 v P43 2#RTactickoT, BE
RO EERRLEBE, STABFYZNTFTIAEBBILERL, EhiENy 77
ENETF—VE2EEHTIZIELL, bA2FEOHEBoMICREDsaryrFryryrayE—
Fichaha, STAWER, EDCA2FAY—FLEB2, lofREcik, STAER, 2
Lk H OB (frequency) DB E LT, N 247 2@ BLES, WA, XhE
wWarFyravyw4ryEFoilR, kW& oRZELEVY) FoRDIcEREIWBE, 25
CHloRETIR, STAER, XEENI23 7L —LORXOMBTHANNy 2472 HEBL
5,

[009 2]

[0100] HA2BEOERICHE->T, BE0LDICSTAK > THBEEINBEDCAS
FA—FiE, FAUEXNBZ3UL MU TXOPoBRESIURKEEBMoMEEchbBE, S
TAR, LAFyeB8IUaL—Ty PicBILT, BRkahttr53 724 v 2782 APIC
RLBS, STAF 74y 28zt hvctoclRaviaEtods, 1 >oM
U TXOPE(2BHEEODMU TXOP2D-o-BZELAVSTAR., LhEwELE
TIZ7A2MBT LD, TRHOEDOEDCARZIA—F2RELEBS., AT, BERS
NBBIHEEHREFAL—T vy F22E3T2STABR, 21BN TIZ v (less aggre
ssive) EDCARGFA—FV 2EHLBS, BEEEINLY—ERABLIUPTEDCART A —
FICMELTwAIMEE, 7AYLABBTCRENGE, ERBAPICL-TERS
#2,

[009 3]

(APOavyFyviavBikUAy 2zt 70M]

[0101] 2B EOEMRICHE->T, APIRREEL, FPUHF (WA, CTX) 7L—4 (
APHIYBOEBERsMBALLGZ) 2%2-0i, EDCARMHELE2, 71, &
MTAob2BEOEMICHE-T, 7T4AFLAFAMBO-d0HETOOERT TS, BE7
00, Mz, B (MAKR, 72R2AFA4>F110) KkoTtfTbh#z, BETO
0, 702kBVWT, B okBEBLhooMUZERBRE MV AT E2EDIC, B1OT7L—4
EFEBR T E Lo THE~DOTF 7 A2 RO THEATII LIk THBLEBS, 7
02iILBVT, APE, ZEBovItBl1O 7L -zl LES,

[0094]

(0102] H2HEOHERICH->T, APIR, 12U LELDOSTANEZ DDy 77 X
NEF—VYOBEEZTF LERIC, PV I7VL—AL%ZEDZEDIELTI7A2RDTESELB
5, MAE, STAIR, F—% 7L —4, TXOPEX2FTE2F—%7L—4, F51
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WAF—2 28R *FHT37v—4, 3-ETXOPERZRTHBE7L—2THHES
SUZLb—bAiERAy 7783k T—%%2nL85, REMNIC, APE, BHEOMBWET (
BlZIE, MBI FPIFT 72 —L%2EET2LDILTIEA2ZRDODTHELES,
[0095]

[0103] APHMEH. 2hLHEOZDICBLIUVEEAY - ALy b (BSS) HOo2T
DSTADEDIKEDCARZA—FZHHALTWwE D, PIFTL—LEEZLDHIC
APHBELZ7 7 AT 2Bttt CBEELEHE T2 L5, AP, EDCAST
X“?%Eﬁ%L@éaAP@ﬁé@hb@EDCAN§X_?ﬁ‘STA#%&%L&

ERoBMHETchbBELZ, AT, HEE, IV 0BREFLABTIVDBEAEOHESRY
STAmoxménéﬁﬁm\&%én%&nﬁﬁ%u,ﬁﬁu\ihw&hﬁﬁﬁST
AbroZBILGICERELZ TN 0BENHHE S,

[0096]

[0104] —@F<Tix, —HEERP I F SHFHEHEE (28, Moo HHYUT 3> 3
— F7L—ALEE) OBIC7A FLic>TWw3 e, AP, MEIC7 22 A LB 5, i
DBSS STARLDREVIHBEOBGE DX HICHMRINBLLD, AP, BEL 7 A
Farlehatd CelEic7 7 AT 3B0MANE%ERE (strict priority) 26 ¥
B, Child. 2747 PSS TAPERGEBRLELZERIC, APPEFIITZ7EATEZ
LEAEEILLES,

[009 7]

[0105] 12U FEoBETZ2APHBIEFICL? 7232200 UHFHREM2ERET 2
BE., APXKERE., BEXZ7AL FLICAZ T CLERLES, Nodl o, iz,
i, BEBZOBSS STADILD 1D Lo TEY—REBICHEFINIBSICD
A, APHEFE7T 7 AOEdDYa—F 7L —4LBFEM (short interframe time) (
Mz, PILFS) 2RI 2Eac, BlEkzshfHz, BEHP0BSS AP/STAI
LoTEYy—RRBICHERSINLZBE, APR, 772 20kdlIcra—r 7L -2 ER
FRHLAZVWIEEPS D, Rbbhic, OBSSOfEZRAMTI2LDIITI»FLANy 27
7%fTwEs, AP, BE25FLTwEERENAVEZEFHNLE7L—L0, 7 FL
AfEHRERALEBE, TV TPy T LERLBMAC~Ay Y2 BT A2 LIck>T, 2B S
SHOFNRNALRICE2TERLBOBS SHOF A, AL Lo THEI Y —HREBICHER X
TS 2RIWLBE2, 7V 770 " mac~y ¥
[0D09 8]

[0106] —@HlTiE., APIE. (A, BBy 773 htzF—yoRIcKES
WT) 2R EDTIDOEFHIALTLHEWVWS U7 L—L %2 B30I KEILTFTZ2E2AT 3
DIHHT22DDEDCARNTA—FYDHE 1Dy b% koL To¥EBEBICRT DI

|1 2F5 3B 7L —LE2ER LB, 2N EOEKICHE-T, APIRERL, EKiF
PMUEB2AMLTEBLEG I L ICBREhAvE Zclke? 2R T 50 1{E
H32-DOEDCARNIFA—YOHE20ry i, oL ToEBEICFETEDIZ, 12
FREBHBO 7L — L2 LR L5, BA2NEDEKRICH>T, EDCARFTA—FDH
1Dty b, EDCANFIA—VDE20y PEDLEOVTXOPHE., EDC A
SA—YOE2DEy PEIYBEVWRMAELIBIRRKaYF Yy ary2 ¥ Py, b3wvii
EDCANIA—YDE2Dy PLOLEVAIFSN2HFLES

[0099]

[0107] 2B EOBEMKICHE->T, BEHFEIhhTvhLSUZL—A2ZETAI LICIE
ZLT, AP, SU TXOPH#HA, MU TXOP#FH, FXBACKZ7L—-4%2&)b
B2, ACK7L—4lE, 10714 (HlAE, PIFI7L—4L) OXEOYA 3
FERLBLE, PV IZL—Li3ER, BHSTARLLZHEFE~DHEER—RDT 7 £ R
DEOD I DFLEEHBEDORy VA TR A -2 2 5ABD
[0100]

[0108] H2BEOWEHICHE-T, (MAE. "4 7TV vy FE-FltswT) BEL &
FUAZL—L%EBEEK, APH, Sy 24 70D HBINE-ZEDCAREHT
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3, Mz, AP, BE&7v—4 (M2, RTX 7L —4) 2BLEE. BLIUA
CKz2RERBLABIL, v 24 7h9 ¥ o2 d4~2BLE3., AP, Ry 2 F
Z7hAT AT wIcETOT, PIF T L -LOEBEESER B,

[o101]

[0109] #ATIC, STAFEIOVAREVWR Yy 2773 hEF—FZHVTRTX 7L —4
EFHRODBELEZLE, MOSTADPSLOHLVRTXZ7 L —ABRFEEhs e, BLU
SERIESTARMESSD y b4 7 (cutoff) 2HMA2ELE, APRBAEAROHEZ, (UE
e, STAHR., ZOBL Oy 274 72APIKERBLE, APER, 72722 RDTHK
HFT3 (MAE, 2P )V F7L—LZREBETLERETS) b, B3 EDST
AL (MZ2EF, PIF 7L ZHOTEDSTA2Y =%y bEedBh) #2ER
Tahblc, 2O0BYDONy 74 72 B LGS,

[0102]

[0110] AH@WHCHTING HikE, iHsh2 k23T 22001238
BORTy 7R E0EE2MA L2, AEOA Ty 78U R EWMMEE, BFH R0 M
Hro@Myzith{HEwicEsBIoNnBEL, SRAZL, ATy 7ERLEHBED
BEOEFEPEEIhEZVEY, REODATy 78 L0/ -3 0EQOEEB L/ %1
AR, R RoEE>» BB T LA BEEAES,

[0103]

[0111] AWMU Iz BEe, BHOVALF T80 hEEb 12, 2T
JL—RAiR, B—0HEFEFE2EL, 2heoHBoEEo#MAagdbE2ET, LT, T
G« by FHEECOSEOIHETEHEDI By 4 B B a=ba 8=t B—tx
Brtfa—-b—c, fitic, AULEEOHELtoELBFEOHA2EHLE (MEI1E, a—a. a
= gr—vg., g —=ar—=hb., @=ad—g., @ =b—h,@@=e=—eg.,. b=h, hre—=h =B, b
—b—-¢. c—¢c.,. BXUc—c—¢c, B3wlF, a,. b, BLIU coOELEOMDIEE)
FAN—TEIELEEERT S,

[0104]

[0112] AWHHFTCHEMINZEE, "THETIZI L) I HER, BEVEEZE
e, AR, TRETZCL) G, BT &, HETECL, BT EZZ L, HHT
Bl @ETBIL. My 2Ty T TRILE (AR, B, T—FVR—2R, FLEND
_‘}‘-"‘_
)

YWEHNATLy 279y 7322L) BT LELEER2GRBL, £, THRET
Cli B, EEBTAIL (AAE, BHRE2ZEBIBL) . 772 AT B
ARYVRDODF—YICT77ATBIL) hEtrdaEs, £, THhET 3

Iz t, BRI BZIE, BEZE,. YT B2 L 2R3,

[0105]

(0113] W 2ohroHEIcE, 7L — L 2HBILEEBTZ b L A, 754 A%,
HREOEOO 7L —LEWM T 220D v —72—2A%2FLHE3, A, 7oty
Hiz. EEBOEDICRF 70y by Fic, WAL V¥ —T7 2—A%ZfMHLTT7L—L%2H
HLE2, Ak, 7 —LZ2EBICEBT2LDbELE, 29421, HloF 42
PO BEBLEZIL—ALAEMBII2L-DDL v -7 2—A%FLHB, A, 7oty
Hid, EBOLDERF7ur bty iPdhs, "RAA V-7 2—REHLT7L—4%
W& (x-az=E) LEs,

[0106]

(0114] Eidbash 2o ccBFEFR., S T28EEs T WA EEOHY
BERILE-oTfrbO B2, PRIZ, B¥, SEHEGR T EMKREIK (ASTC) |, 21
ToreyvHirgbBzhsicHlBIngw, RAEN—F7278L U/ FEY7FY
7 aVvE—R2Y B, RRE Y a2 gA B, ~BIc, BESRPICKRES
NTVLEIHAE, ZR6oBER, AkoZHES LM LAL, HiET B - X775
A7 7v2yavarvi—FrtrtEiEALHEZ. MAE, I5TRAEN28E50038L
CHR7CcRFAENZ2EHET7T00E3, 20 Fh, IS5ATRRENEZFHRS000ABLIUH
TATHRENEZFHRTOOOALHIET 2.
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[0 10 7]

[0115] @l AL, WBT 27200 FRBLURET2-00FBIE, M2 CHRENS
ZiEK (A, PFre—N2540% Ry ) B Fh3a—¥EED 2
0D7YF5F+252, $7-HHM2TRRINEZEE (WA, Fo5rv—n2220%
By b)) . B/ F-3722RA 11007y 7T F+224TH0E85,
Bh T 200 FRBLUORB T 200 FRE, M2 TcHREL B EEE (M A, b
Fr—R254DEEHI=y ) BLU /B -¥FHEKI120077+252

FRhENK2CHAEhIERGBE (MAE, Fsryr—nN2220%EH8a1=-v ) 8L
B/ 53772 A 41100757+ 224Cchbs,

[0108]

[0116] MET 300 FB. RET2-200FER, ERT2-200FH, Ghi-d0
FH, FIGT2L00FE, #@BT2-00FR, MET 2200 FE, (772 %K
DTHEWETIILEZRZZL-DD) A2 D0FR, BLUMEMI L2200 FRIZ,
M AFLEZMHAR, shoid, B2 THRENBRXF—¥%¥7ney 4270, TX
F—¥7ueyH 288, BLUOfhiFa—¥HMEKlI200arsbu—5280, ¥+
B2 TRIREWZTXF—¥ 7oty 4210, RXF—%7untyvy242, BLU
SEERTIEAERAL P11 0030 —952300k3%, 12F-38HEo T
v EEAEDE,

[0109]

[0117] H2RNEDERICHE->T, 2O LI EFRIFZ, (MAKE, "—F727=z7maHic
BT, R Y727+ 272 ETTEIELES2T) PHY Ay VHOMEGE A
v —vaviEiifttatdic LRI ha e TS AL EEETRILICEST
CHIETABEEAT I LSS AFARIoTHEBE TS, WAL, &
EBHAMUBEA2NM L TAPLHEEITZ L IICHEINLBM., APNOEEOLDICEHX
nTwuhwnsSUZ7ZL—az48ld2-00o7ra)X0t, XBoOELDICEFIL T
WSU7Z7Lr—ba%:2hT2kdbo7 )AL, Hoflcid, BEo¥E» 5 0MU KRS
ZEFVATELEDIC, BlLO7L—L 2R TE2ILICLEoT, BE~NDT 7 A %KD
THEAETZRDOT7P AN ALE, BBOEDILEI D7 -2 B AT 2 DD T AT
B
[0110]

[0118] APRIcHELTHEHHINE, KA LARWEHE 7oy 2, £Ya2—0, B
FUEBE, FHAHCHBIAZEEE2T ) Ly c@itantk, A7y ¥, 7
g Foryy (DSP) . HFEM@EmITEMRKE (ASIC) . 74— F7
nys= 7L —+7Lv4 (FPGA) sl unsrs<>71H®EFNL 2R (PLD
) L M- EREBRFPICOVAIRE, BN —FY 27 arR—Frb, FERRERE
DEhoOHAEDLDEERH T, BEFLERERTEIABZ, ATy Yk, w4700
TuretyvHTchHhoBsy, RETEH., CoFuey i3, EEOBWENICHBEARL 7
yH, avin—3, w4 s0arytu—%, FLERAF—trwrehhBE, Fn
ey HiREFEh, avEa—F4rxFFRL20llagbe, AW, DSPEeAf 277
Dty HollAaebhY, il 707 oy, DSPa7?®Miirl 2 FIFH8E
OwA4r7u7oey Y, HbrvETEEOMMO I L) AR ELTHEEILES,
[0111]

[0119] »N"—=FY2 27 TCHEShIEHEE, "—F727HRoME, 74 L A/ —F
WicBe 270 %HA B2, NMBELZAFLIE, SAT7—FF2Frv2HOTHEEZLY
B, WA, MELRAFLOBEOT7T 7V r—raryeaEWha@itHfckEL T, £
BOBOMHEERASAABLU YV vy P2 &Ra85, RN2IF, 7oty ¥, EEKOFEEME,
BIXUNRAL v ¥ -T2 AU aehbEsic) v 27838483, Y24 v¥—7=x
— A, B, "RAENLTAHES AF ARy P9 =078 T8 2BERT 220 EA
EN@Bb, COFRy P =278 TYE, PHYLAYORBESOUHEBE2EBT 201
MHILWB S, 2—-FHEKI1 20 (M1 221) ofsg, 2-FA ¥ —7=2—-2 (X
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., F—N9w F, F42A7VL 4, 79 RA, YafARAF4 v 2hE) bk, SACERS
s, NABFER, VAT VY-, HABH. EEL¥ 2L -4, BHEHERBRKAL
Eori) i bfiobigzy v 2348, Z2as ik, YEEMcsLTHNTHE 2D

chE#EMHaEnhy, FoeyH i, 122223880/ $-38%A%
TorydEPHOWTEBERINGZ, AR, V727 272EF T2t TcE23v420
Funevy¥, w4 s7unarytrto—3, DSPFutwy#, BLUOMMoEIREZEL, YEH
., AT ALBIEBRINLEBEEO 7 IV r—>a v BLU LN LRToMMBIcKEL
T, ML Z2FAIR2VTHHINZ2BEZ EDE I ICHE T2 LB RE»ZRBRT 2
vl

G o ) |

[0120] Y7+ 27 CHESHBZPE, Cholil, o Fa—Ful@l#k Lo,
1238 E8omgEhhEa—-FPELTREBBELREBELES, V22 xTFE, V
7P 27, 27—ALWrT, SERFAMDLT, A4 na—F, n—FoxT7TRABEEFEL
i s8E6b, 2008 THERIEAEL, e, 7%, 3 Z20oDERBD
MAaEbE2BR T A2LDELTESMREINIRETH B, avEa—Fa ki,
avtEa—2EEEEE, 1208 osfloBf~0aryEa—-2 7079 LA0EEE
BRI T2EBoRGL2ECHEGEEELomMF2EL, Yoy ik, "AOFHE, B
MO EEEEICEBRm I Y 7727 EY 0 — L OETFTE2GONHAR: 2 H VB 3
D:vﬁnv&ﬂﬁﬂﬁﬁwu Tutey P EEEG> S EE REAND | GRS g
fifeMEIALILMBTER L5, Ty HicaxsnEgs, o, DEBEER

oy HEANNRTHYBE, LT, BBMAREEZ, XEHR., —FI0LoT
FR SN EWEE, BLIU/$H2E374FY LR/ —FLEHBEo, rdr2RBLEaYE
A— Y NBEERREFL2EAR2E. 2LoBLE2THRNAAL VY IY—T72—RAZBLTToXy +1iC
Fhrrzerxasnas, REMIC, TLEBBNMKE, BBATRERSE, L3 Fho0ER
DEFIF, Frov>aBlU /3 3RRALYRAYP 72774V ERAVWEZ LI EHEE, T
tyHicHlAaRrAENTL, BROTEEREGFoMNE, LT, RAM (7% 47 27%
AAEY) , 77y AEY, ROM (HNEHEAEY) , PROM (Fur 7770
KGR AEY) ., EPROM (HEmMA 7o s~>7 v ENEHA®Y) ., EEPR
OM (B8l E) (BANKHETRLET ol 7 AFEMEAAEY) . LY RAY, B
[TFARI, T4 A2, "—=FFIA4A 7, $LBEEoOMoEY) LEEEMR, L322
NHsOEEOMAEDLEEEAGL., BEIHEKEGEFRZ, a v Ea—F7u /508 HT
BHE{shids

[o113]

[0121] v 72 b2 27— i3, H—0o@aH i3S 8o stZMifl. w{on
DRLEIZaA—-F Ay FiblaT, BE3 70740 T, BEUEEOREEEFIC
blhotT, DBEEILA?, arEa—20RBEE. V(2D VY T T 2TEY 22—
EWARL, V72 FrD a7 EYa -, Toey ol hEBICEoTHITTENS L
VBB ZFAICRABBRAETSIEEIGAEAT, V7P 2T EY 2 - IE, EE
EP2-NEBEBEEY2—LVEZEARL, BV 7 02T EYa -G, B—DREEF
N4XHEﬁEL#%#\itm@ﬁ@ﬁﬁ?ﬁ4kthtofﬁﬁéﬂ%%°ﬂ&LT

VIZ2Fr2 2T EY a0, PITAREBELBIEEICA—FFI4 7THL6RAM
n—F3h@Bad, Y7, 2TFPEZa—LoEFH, TRy H i3, PZELAAE—F
LT3R, MEDI L0V o2 EFryialia—FLES, 123K
FrviadAfviERic, oty ki EFToLBIZ, NALVZAY 7?2774 vica—
FEhhgs, TETYZ7F227EY2a—-L0OBEBICLODLWTERTIES, 0L 28
B, YZ2FrY2F7EYa—NAbhomPEETTRZEE, Tuty HliloTEBENS
ZEBHEBEhAE S,

[0114]

[0122] $£#, EEOEHKIE. FHIcEary o — 2Bkt EhB 2, 0217,
V2P 2Bz HAL b, b= FRBEMBOERY - Ao, AMr—7101, 7
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FAN=F =N, VARALRAT7, FEYAMAERBE (DSL) . H20EHESAHE (1
R) ., #$l, B4 27200l L A2 MELTAGBBINS3EE., i
=N, K7 AR =N, YA AFRXP, DSL., b2 HEAHR. EH, B L
URA 270k )74 LAERERE, BFoERIcEEns, RHHHFOHHINS
k9%, F4 A2 (disk) BEXUF4 A2 (dise) i, a2 Fr5F4 A2 (CD) ., Vv
—HF—F 4 A2 (BREE) . XFc A2, FPIPLSEHBNT4 A2 (DVD) . 70 v
E— (BREE) 7422, BXUBlu—ray (B86E) F14RA2%28#, 22T

F4 A7 (disks) PEHEHANICT -y 2HETE2—~H, F4 A2 (discs) &, v —
F—2HOLTHEFEFRNR T2 /HET S, LoT, W2 DEHKICEVT, 21—
RGN, FE-RHW oy — W EEE (M, AEENEREF) 2MAH2,.
AT, MoBRETE., arCao—FaHlEdE, — NGy Cao— 7 EEE (A2
BB AR, LROMASbELEL, av o —r A EoMBANICEEN
BRETH B,

[0115]

[0123] Cokilk, b2 EOBMKE, AP BRI 2BHF2HTIvoary
=¥ 70770 BEERABL, AR, COLIharEa—¥y7ursallifix,
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METHODS AND APPARATUS FOR MULTIPLE USER UPLINK CONTROL
AND SCHEDULING VIA AGGREGATED FRAMES

FIELD
[0001] Certain aspects of the present disclosure generally relate to wireless

communications, and more particularly, to methods and apparatus for multiple user

uplink communication in a wireless network.

BACKGROUND

[0002] In many telecommunication systems, communications networks are
used to exchange messages among several interacting spatially-separated devices.
Networks can be classified according to geographic scope, which could be, for example,
a metropolitan area, a local area, or a personal areca. Such networks can be designated
respectively as a wide area network (WAN), metropolitan area network (MAN), local
arca network (LAN), or personal arca network (PAN). Networks also differ according
to the switching/routing technique used to interconnect the various network nodes and
devices (e.g., circuit switching vs. packet switching), the type of physical media
employed for transmission (e.g., wired vs. wireless), and the set of communication
protocols used (e.g., Internet protocol suite, SONET (Synchronous Optical
Networking), Ethernet, etc.).

[0003] Wireless networks are often preferred when the network elements are
mobile and thus have dynamic connectivity needs, or if the network architecture is
formed in an ad hoc, rather than fixed, topology. Wireless networks employ intangible
physical media in an unguided propagation mode using electromagnetic waves in the
radio, microwave, infra-red, optical, etc. frequency bands. Wireless networks
advantageously facilitate user mobility and rapid field deployment when compared to
fixed wired networks.

[0004]  In order to address the issue of increasing bandwidth requirements
that are demanded for wireless communications systems, different schemes are being
developed to allow multiple stations (STAs) to communicate with a single access point
by sharing the channel resources while achieving high data throughputs. With limited
communication resources, it is desirable to reduce the amount of traffic passing between
the access point and the multiple STAs. For example, when multiple STAs send uplink

communications to the access point, it is desirable to minimize the amount of traffic to

|
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complete the uplink of all transmissions. Thus, there is a need for an improved protocol

for uplink transmissions from multiple STAs.

SUMMARY

[0005] Various implementations of systems, methods and devices within the
scope of the appended claims cach have several aspects, no single one of which is solely
responsible for the desirable attributes described herein. Without limiting the scope of
the appended claims, some prominent features are described herein.

[0006] Details of one or more implementations of the subject matter
described in this specification are set forth in the accompanying drawings and the
description below. Other features, aspects, and advantages will become apparent from
the description, the drawings, and the claims. Note that the relative dimensions of the
following figures may not be drawn to scale,

[0007] One aspect of the present disclosure provides a method for wireless
communication. The method includes generating, at an access point, an aggregated
message. The aggregated message includes a single-user broadcast message and at least
one other message. The method further includes transmitting the aggregated message to
one or more stations.

[0008] In various embodiments, each sub-message of the aggregated
message can include at least a physical layer data unit (PPDU) comprising a physical
layer (PHY) control field and a media access control (MAC) payload. In various
embodiments, the at least one other message can include at least one multi-user physical
layer data unit (PPDU). In various embodiments, the at least one other message can
include at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

[0009] In various embodiments, the aggregated message can include the
single-user broadcast message and one or more multi-user messages. In various
embodiments, the aggregated message can include a common physical layer header
indicating whether the at least one other message includes at least message that all of
the one or more stations are instructed to decode. In various embodiments, each
message can include a physical layer header indicating whether the at least one other
message includes at least message that all of the one or more stations are instructed to

decode.
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[0010] In various embodiments, the single-user broadcast message includes
control information instructing the one or more stations to transmit a plurality of uplink
data at a specified time. In various embodiments, the method can further include
receiving transmission of the plurality of uplink data at the specified time, each
transmission of the plurality of uplink data having the same duration. In various
embodiments, the method can further include transmitting an acknowledgment message
to the one or more stations,

[0011]  In various embodiments, cach message can include an uplink
scheduling message. In various embodiments, the uplink scheduling message can
include a physical layer data unit (PPDU) duration field indicating a duration of
transmission of uplink data. In various embodiments, the uplink scheduling message
can include a station access information field including an indication of allowed
transmission modes.

[0012] In various embodiments, the station access information field can
include a tone allocation field indicating tones/frequencies for uplink data using a
frequency division multiple access (FDMA) system. In various embodiments, the
uplink scheduling message can include a group identifier (GID) field indicating the
stations that can participate in uplink communications. In various embodiments, the
uplink scheduling message can include a receiver address (RA) field indicating a
multicast address which identifies the one or more stations that can participate in uplink
communications. In various embodiments, the uplink scheduling message can include a
field indicating rate information for the one or more stations.

[0013] In various embodiments, the method can further include transmitting
an uplink scheduling message to the one or more stations. The uplink scheduling
message can instruct the one or more stations to transmit a station access information
message in response to the uplink scheduling message. The method can further include
receiving a plurality of station access information messages. The station access
information messages can indicate station access information. In various embodiments,
the single-user broadcast message can include data, control, or management information
for one or more stations.

[0014]  Another aspect provides an apparatus configured for wircless
communication. The apparatus includes a processor configured to generate for

transmission an aggregated message. The aggregated message includes a single-user
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broadcast message and at least one other message. The apparatus further includes a
transmitter configured to transmit the aggregated message to one or more stations.

[0015] In various embodiments, each sub-message of the aggregated
message can include at least a physical layer data unit (PPDU) comprising a physical
layer (PHY) control field and a media access control (MAC) payload. In various
embodiments, the at least one other message can include at least one multi-user physical
layer data unit (PPDU). In various embodiments, the at least one other message can
include at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

[0016]  In various embodiments, the aggregated message can include the
single-user broadcast message and one or more multi-user messages. In various
embodiments, the aggregated message can include a common physical layer header
indicating whether the at least one other message includes at least message that all of
the one or more stations are instructed to decode. In various embodiments, each
message can include a physical layer header indicating whether the at least one other
message includes at least message that all of the one or more stations are instructed to
decode.

[0017] In various embodiments, the single-user broadcast message includes
control information instructing the one or more stations to transmit a plurality of uplink
data at a specified time. In various embodiments, the apparatus can further include a
receiver configured to receive transmission of the plurality of uplink data at the
specified time, cach transmission of the plurality of uplink data having the same
duration. In various embodiments, the transmitter can be further configured to transmit
an acknowledgment message to the one or more stations.

[0018] In various embodiments, each message can include an uplink
scheduling message. In various embodiments, the uplink scheduling message can
include a physical layer data unit (PPDU) duration field indicating a duration of
transmission of uplink data. In various embodiments, the uplink scheduling message
can include a station access information field including an indication of allowed
transmission modes.

[0019] In various embodiments, the station access information field can
include a tone allocation field indicating tones/frequencies for uplink data using a

frequency division multiple access (FDMA) system. In various embodiments, the

4
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uplink scheduling message can include a group identifier (GID) field indicating the
stations that can participate in uplink communications. In various embodiments, the
uplink scheduling message can include a receiver address (RA) field indicating a
multicast address which identifies the one or more stations that can participate in uplink
communications. In various embodiments, the uplink scheduling message can include a
field indicating rate information for the one or more stations.

[0020] In wvarious embodiments, the apparatus can further include a
transmitter configured to transmit an uplink scheduling message to the one or more
stations. The uplink scheduling message can instruct the one or more stations to
transmit a station access information message in response to the uplink scheduling
message. The receiver can be further configured to receive a plurality of station access
information messages, the station access information messages indicating station access
information. In various embodiments, the single-user broadcast message can include
data, control, or management information for one or more stations.

[0021] Another aspect provides an apparatus for wireless communication.
The apparatus includes means for transmitting an aggregated message. The aggregated
message includes a single-user broadcast message and at least one other message. The
apparatus further includes means for transmitting the aggregated message to one or
more stations.

[0022] In various embodiments, cach sub-message of the aggregated
message can include at least a physical layer data unit (PPDU) comprising a physical
layer (PHY) control field and a media access control (MAC) payload. In various
embodiments, the at least one other message can include at least one multi-user physical
layer data unit (PPDU). In various embodiments, the at least one other message can
include at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

[0023] In various embodiments, the aggregated message can include the
single-user broadcast message and one or more multi-user messages. In various
embodiments, the aggregated message can include a common physical layer header
indicating whether the at least one other message includes at least message that all of
the one or more stations are instructed to decode. In various embodiments, each

message can include a physical layer header indicating whether the at least one other
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message includes at least message that all of the one or more stations are instructed to
decode.

[0024] In various embodiments, the single-user broadcast message includes
control information instructing the one or more stations to transmit a plurality of uplink
data at a specified time. In various embodiments, the apparatus can further include
means for receiving transmission of the plurality of uplink data at the specified time,
each transmission of the plurality of uplink data having the same duration. In various
embodiments, the apparatus can further include means for transmitting an
acknowledgment message to the one or more stations.

[0025] In various embodiments, each message can include an uplink
scheduling message. In various embodiments, the uplink scheduling message can
include a physical layer data unit (PPDU) duration field indicating a duration of
transmission of uplink data. In various embodiments, the uplink scheduling message
can include a station access information field including an indication of allowed
transmission modes.

[0026] In various embodiments, the station access information field can
include a tone allocation field indicating tones/frequencies for uplink data using a
frequency division multiple access (FDMA) system. In various embodiments, the
uplink scheduling message can include a group identifier (GID) field indicating the
stations that can participate in uplink communications. In various embodiments, the
uplink scheduling message can include a receiver address (RA) field indicating a
multicast address which identifies the one or more stations that can participate in uplink
communications. In various embodiments, the uplink scheduling message can include a
field indicating rate information for the one or more stations.

[0027] In various embodiments, the apparatus can further include means for
transmitting an uplink scheduling message to the one or more stations. The uplink
scheduling message can instruct the one or more stations to transmit a station access
information message in response to the uplink scheduling message. The apparatus can
further include means for receiving a plurality of station access information messages,
the station access information messages indicating station access information. In
various embodiments, the single-user broadcast message can include data, control, or

management information for one or more stations.
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[0028] Another aspect provides a non-transitory computer-readable medium.
The medium includes code that, when executed, causes an apparatus to transmit an
aggregated message. The aggregated message includes a single-user broadcast message
and at least one other message. The medium further includes code that, when executed,
causes the apparatus to transmit the aggregated message to one or more stations.

[0029]  In various embodiments, cach sub-message of the aggregated
message can include at least a physical layer data unit (PPDU) comprising a physical
layer (PHY) control field and a media access control (MAC) payload. In various
embodiments, the at least one other message can include at least one multi-user physical
layer data unit (PPDU). In various embodiments, the at least one other message can
include at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

[0030] In various embodiments, the aggregated message can include the
single-user broadcast message and one or more multi-user messages. In various
embodiments, the aggregated message can include a common physical layer header
indicating whether the at least one other message includes at least message that all of
the one or more stations are instructed to decode. In various embodiments, each
message can include a physical layer header indicating whether the at least one other
message includes at least message that all of the one or more stations are instructed to
decode.

[0031] In various embodiments, the single-user broadcast message includes
control information instructing the one or more stations to transmit a plurality of uplink
data at a specified time. In various embodiments, the medium can further include code
that, when executed, causes the apparatus to receive transmission of the plurality of
uplink data at the specified time, each transmission of the plurality of uplink data having
the same duration. In various embodiments, the medium can further include code that,
when executed, causes the apparatus to transmit an acknowledgment message to the one
or more stations,

[0032] In various embodiments, each message can include an uplink
scheduling message. In various embodiments, the uplink scheduling message can
include a physical layer data unit (PPDU) duration field indicating a duration of
transmission of uplink data. In various embodiments, the uplink scheduling message

can include a station access information field including an indication of allowed
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transmission modes. In various embodiments, the station access information field can
include a tone allocation field indicating tones/frequencies for uplink data using a
frequency division multiple access (FDMA) system.

[0033] In various embodiments, the uplink scheduling message can include a
group identifier (GID) field indicating the stations that can participate in uplink
communications. In various embodiments, the uplink scheduling message can include a
receiver address (RA) field indicating a multicast address which identifies the one or
more stations that can participate in uplink communications. In various embodiments,
the uplink scheduling message can include a field indicating rate information for the one
or more stations.

[0034] In various embodiments, the medium can further include code that,
when executed, causes the apparatus to transmit an uplink scheduling message to the
one or more stations. The uplink scheduling message can instruct the one or more
stations to transmit a station access information message in response to the uplink
scheduling message. The medium can further include code that, when executed, causes
the apparatus to receive a plurality of station access information messages, the station
access information messages indicating station access information. In various
embodiments, the single-user broadcast message can include data, control, or

management information for one or more stations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]  FIG. I illustrates a multiple-access multiple-input multiple-output
(MIMO) system with access points and STAs.

[0036] FIG. 2 illustrates a block diagram of the AP 110 and two STAs 120m
and 120x in a MIMO system.

[0037] FIG. 3 illustrates various components that can be utilized in a
wireless device (such as an access point or a station) that can be employed within the
wireless communication system of FIG. 1.

[0038] FIG. 4 shows a transmission and reception time diagram of an
example of a frame exchange including an uplink (UL) MU-MIMO communication.

[0039] FIG. 5 shows a transmission and reception time diagram of another

example of a frame exchange of an UL-MU-MIMO communication.
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[0040] FIG. 6 shows a transmission and reception time diagram of another
example of a frame exchange of an UL-MU-MIMO communication.

[0041] FIG. 7 shows a transmission and reception time diagram of another
example of a frame exchange of an UL-MU-MIMO communication.

[0042] FIG. 8 shows a diagram of one embodiment of a request to transmit
(RTX) frame,

[0043] FIG. 9 shows a diagram of another embodiment of a RTX frame.

[0044] FIG. 10 shows a transmission and reception time diagram of an
example of a frame exchange including a station scheduling frame (SSF) and a station
access information frame (SIF).

[0045]  FIG. 11 shows a transmission and reception time diagram of another
example of a frame exchange including a station scheduling frame (SSF) and a station
access information frame (SIF).

[0046] FIG. 12 shows a diagram of one embodiment of a clear to transmit
(CTX) frame,

[0047] FIG. 13 shows a diagram of another embodiment of a CTX frame.

[0048] FIG. 14 shows a diagram of another embodiment of a CTX frame.

[0049] FIG. 15 shows a diagram of another embodiment of a CTX frame.

[0050] FIG. 16 shows a transmission and reception time diagram of another
example of a frame exchange of an UL-MU-MIMO communication.

[0051] FIG. 17 shows another example of a frame exchange of an UL-MU-
MIMO communication.

[0052] FIG. 18 shows an example of a frame exchange including a trigger
frame.

[0053] FIG. 19 shows another example of a frame exchange including a
trigger frame.

[0054] FIG. 20 shows another example of a frame exchange including a
trigger frame.

[0055] FIG. 21 is a diagram that illustrates one embodiment of an
aggregated PPDU (A-PPDU).

[0056] FIG. 22 is a transmission and reception time diagram that illustrates

one embodiment of an A-PPDU trigger exchange.
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[0057] FIGS. 23A-23D show time sequence diagrams that illustrate various
embodiments of A-PPDU trigger exchanges.

[0058] FIG. 24 shows a flowchart for an exemplary method of wireless
communication that can be employed within the wireless communication system of
FIG. 1.

DETAILED DESCRIPTION

[0059]  Various aspects of the novel systems, apparatuses, and methods are
described more fully hereinafter with reference to the accompanying drawings. The
teachings disclosure can, however, be embodied in many different forms and should not
be construed as limited to any specific structure or function presented throughout this
disclosure. Rather, these aspects are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the disclosure to those skilled in the
art. Based on the teachings herein one skilled in the art should appreciate that the scope
of the disclosure is intended to cover any aspect of the novel systems, apparatuses, and
methods disclosed herein, whether implemented independently of or combined with any
other aspect of the invention. For example, an apparatus can be implemented or a
method can be practiced using any number of the aspects set forth herein. In addition,
the scope of the invention is intended to cover such an apparatus or method which is
practiced using other structure, functionality, or structure and functionality in addition
to or other than the various aspects of the invention set forth herein. It should be
understood that any aspect disclosed herein can be embodied by one or more elements
of a claim.

[0060] Although particular aspects are described herein, many variations and
permutations of these aspects fall within the scope of the disclosure. Although some
benefits and advantages of the preferred aspects are mentioned, the scope of the
disclosure is not intended to be limited to particular benefits, uses, or objectives.
Rather, aspects of the disclosure are intended to be broadly applicable to different
wireless technologies, system configurations, networks, and transmission protocols,
some of which are illustrated by way of example in the figures and in the following
description of the preferred aspects. The detailed description and drawings are merely
illustrative of the disclosure rather than limiting, the scope of the disclosure being

defined by the appended claims and equivalents thereof.,
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[0061] Wireless network technologies can include various types of wireless
local arca networks (WLANs). A WLAN can be used to interconnect nearby devices
together, employing widely used networking protocols. The various aspects described
herein can apply to any communication standard, such as Wi-Fi or, more generally, any
member of the IEEE 802.11 family of wireless protocols.

[0062] In some aspects, wireless signals can be transmitted according to a
high-efficiency 802.11 protocol using orthogonal frequency-division multiplexing
(OFDM), direct-sequence spread spectrum (DSSS) communications, a combination of
OFDM and DSSS communications, or other schemes. Implementations of the high-
efficiency 802.11 protocol can be used for Internet access, sensors, metering, smart grid
networks, or other wireless applications. Advantageously, aspects of certain devices
implementing this particular wireless protocol can consume less power than devices
implementing other wireless protocols, can be used to transmit wireless signals across
short distances, and/or can be able to transmit signals less likely to be blocked by
objects, such as humans.

[0063] In some implementations, a WLAN includes various devices which
are the components that access the wireless network. For example, there can be two
types of devices: access points (“APs™) and clients (also referred to as stations, or
“STAs™). In general, an AP serves as a hub or base station for the WLAN and a STA
serves as a user of the WLAN. For example, a STA can be a laptop computer, a
personal digital assistant (PDA), a mobile phone, etc. In an example, a STA connects to
an AP via a Wi-Fi (e.g., IEEE 802.11 protocol such as 802.11ah) compliant wireless
link to obtain general connectivity to the Internet or to other wide area networks. In
some implementations a STA can also be used as an AP.

[0064] The techniques described herein can be used for various broadband
wireless communication systems, including communication systems that are based on
an orthogonal multiplexing scheme. Examples of such communication systems include
Spatial Division Multiple Access (SDMA), Time Division Multiple Access (TDMA),
Orthogonal Frequency Division Multiple Access (OFDMA) systems, Single-Carrier
Frequency Division Multiple Access (SC-FDMA) systems, and so forth. An SDMA
system can utilize sufficiently different directions to simultanecously transmit data
belonging to multiple STAs. A TDMA system can allow multiple STAs to share the

same frequency channel by dividing the transmission signal into different time slots,
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each time slot being assigned to different STA. A TDMA system can implement GSM
or some other standards known in the art. An OFDMA system utilizes orthogonal
frequency division multiplexing (OFDM), which is a modulation technique that
partitions the overall system bandwidth into multiple orthogonal sub-carriers. These
sub-carriers can also be called tones, bins, etc. With OFDM, each sub-carrier can be
independently modulated with data. An OFDM system can implement IEEE 802.11 or
some other standards known in the art. An SC-FDMA system can utilize interleaved
FDMA (IFDMA) to transmit on sub-carriers that are distributed across the system
bandwidth, localized FDMA (LFDMA) to transmit on a block of adjacent sub-carriers,
or enhanced FDMA (EFDMA) to transmit on multiple blocks of adjacent sub-carriers.
In general, modulation symbols are sent in the frequency domain with OFDM and in the
time domain with SC-FDMA. A SC-FDMA system can implement 3GPP-LTE (3rd
Generation Partnership Project Long Term Evolution) or other standards.

[0065] The teachings herein can be incorporated into (e.g., implemented
within or performed by) a variety of wired or wireless apparatuses (e.g., nodes). In
some aspects, a wireless node implemented in accordance with the teachings herein can
comprise an access point or an access terminal,

[0066] An access point (“AP”) can comprise, be implemented as, or known
as a NodeB, Radio Network Controller (“RNC*), eNodeB, Base Station Controller
(“BSC*), Base Transceiver Station (“BTS™), Base Station (“BS™), Transceiver Function
(“TF*), Radio Router, Radio Transceiver, Basic Service Set (“BSS*), Extended Service
Set (“ESS*), Radio Base Station (“RBS*), or some other terminology.

[0067] A station “STA™ can also comprise, be implemented as, or known as
a STA, an access terminal (“AT”), a subscriber station, a subscriber unit, a mobile
station, a remote station, a remote terminal, a user agent, a user device, user equipment,
user terminal, or some other terminology. In some implementations an access terminal
can comprise a cellular telephone, a cordless telephone, a Session Initiation Protocol
(“SIP”) phone, a wireless local loop (“WLL™) station, a personal digital assistant
(“PDA™), a handheld device having wireless connection capability, or some other
suitable processing device connected to a wireless modem. Accordingly, one or more
aspects taught herein can be incorporated into a phone (e.g., a cellular phone or
smartphone), a computer (e.g., a laptop), a portable communication device, a headset, a

portable computing device (e.g., a personal data assistant), an entertainment device
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(e.g., a music or video device, or a satellite radio), a gaming device or system, a global
positioning system device, or any other suitable device that is configured to
communicate via a wireless medium.

[0068]  FIG. 1 is a diagram that illustrates wircless communication system
100, configured for multiple-access multiple-input multiple-output (MIMO), with
access points and STAs, For simplicity, only one AP 110 is shown in FIG. 1. An
access point generally communicates with the STAs and can also be referred to as a
base station or other terminology. A STA can be fixed or mobile and can also be
referred to as a mobile station or a wireless device, or using some other terminology.
The AP 110 can communicate with one or more STAs 120 at any given moment on a
downlink and/or uplink. The downlink (i.e., forward link) is the communication link
from the access point to the STAs, and the uplink (ie., reverse link) is the
communication link from the STAs to the access point. A STA can also communicate
peer-to-peer with another STA. A system controller 130 couples to and provides
coordination and control for the access points.

[0069] While portions of the following disclosure will describe STAs 120
capable of communicating via Spatial Division Multiple Access (SDMA), for certain
aspects, the STAs 120 can also include some STAs that do not support SDMA. Thus,
for such aspects, the AP 110 can be configured to communicate with both SDMA and
non-SDMA STAs. This approach can conveniently allow older versions of STAs
(“legacy™ stations) that do not support SDMA to remain deployed in an enterprise,
extending their useful lifetime, while allowing newer SDMA STAs to be introduced as
deemed appropriate.

[0070] The wireless communication system 100 employs multiple transmit
and multiple receive antennas for data transmission on the downlink and uplink. The
AP 110 is equipped with N, number of antennas and represents the multiple-input (MI)
for downlink transmissions and the multiple-output (MO) for uplink transmissions. A
set of K number of selected STAs 120 collectively represents the multiple-output for
downlink transmissions and the multiple-input for uplink transmissions. For pure
SDMA, it is desired to have N, < K <1 if the data symbol streams for the K number of
STAs are not multiplexed in code, frequency or time. The value of K can be greater
than the value of N,, if the data symbol streams can be multiplexed using TDMA
technique, different code channels with CDMA, disjoint sets of sub-bands with OFDM,
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and so on. Each selected STA can transmit user-specific data to and/or receive user-
specific data from the access point. In general, each selected STA can be equipped with
one or multiple antennas. The K number of selected STAs can have the same number of
antennas, or one or more STAs can have a different number of antennas.

[0071] The wireless communication system 100, when configured for
SDMA, can be a time division duplex (TDD) system or a frequency division duplex
(FDD) system. For a TDD system, the downlink and uplink share the same frequency
band. For an FDD system, the downlink and uplink use different frequency bands. The
wireless communication system 100 can also utilize a single carrier or multiple carriers
for transmission. Each STA can be equipped with a single antenna or multiple
antennas., The wircless communication system 100 can also be a TDMA system if the
STAs 120 share the same frequency channel by dividing transmission/reception into
different time slots, where cach time slot can be assigned to a different STA 120.

[0072] FIG. 2 illustrates a block diagram of the AP 110 and two STAs 120m
and 120x in wireless communication system 100. The AP 110 is equipped with N;
number of antennas 224a through 224ap. The STA 120m is equipped with Ny, number
of antennas 252,,, through 252,,,, and the STA 120x is equipped with Ny number of
antennas 252, through 252,,. The AP 110 is a transmitting entity for the downlink and
a receiving entity for the uplink. The STA 120 is a transmitting entity for the uplink and
a receiving entity for the downlink. As used herein, a “transmitting entity” is an
independently operated apparatus or device capable of transmitting data via a wireless
channel, and a “receiving entity” is an independently operated apparatus or device
capable of receiving data via a wireless channel. In the following description, the
subscript "dn" denotes the downlink, the subscript "up" denotes the uplink. Ny, number
of STAs are selected for simultaneous transmission on the uplink, and Ny, STAs are
selected for simultaneous transmission on the downlink. The value of Ny, may or may
not be equal to the value of Ng,, and the value of N, and the value of Ny, can be static
values or can change for each scheduled communication interval. Beam-steering or
some other spatial processing technique can be used at the AP 110 and/or the STA 120.

[0073] On the uplink, at each STA 120 selected for uplink transmission, a
TX data processor 288 receives traffic data from a data source 286 and control data
from a controller 280. The TX data processor 288 processes (e.g., encodes, interleaves,

and modulates) the traffic data for the STA based on the coding and modulation
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schemes associated with the rate selected for the STA and provides a data symbol
stream. A TX spatial processor 290 performs spatial processing on the data symbol
stream and provides Ny, number of transmit symbol streams for the Ny, number of
antennas. Each transmitter unit (TMTR) 254 receives and processes (e.g., converts to
analog, amplifies, filters, and frequency upconverts) a respective transmit symbol
stream to generate an uplink signal. Ny, number of transmitter units 254 provide Nyim
number of uplink signals for transmission from Ny, number of antennas 252, for
example to transmit to the AP 110.

[0074] Nyp number of STAs can be scheduled for simultancous transmission
on the uplink. Each of these STAs can perform spatial processing on its respective data
symbol stream and transmit its respective set of transmit symbol streams on the uplink
to the AP 110.

[0075] At the AP 110, Ny, number of antennas 224a through 224, receive
the uplink signals from all Ny, number of STAs transmitting on the uplink. Each
antenna 224 provides a received signal to a respective receiver unit (RCVR) 222. Each
receiver unit 222 performs processing complementary to that performed by transmitter
unit 254 and provides a received symbol stream. An RX spatial processor 240 performs
receiver spatial processing on the Ny, number of received symbol streams from N,
number of receiver units 222 and provides Ny, number of recovered uplink data symbol
streams. The receiver spatial processing can be performed in accordance with the
channel correlation matrix inversion (CCMI), minimum mean square error (MMSE),
soft interference cancellation (SIC), or some other technique. Each recovered uplink
data symbol stream is an estimate of a data symbol stream transmitted by a respective
STA. An RX data processor 242 processes (e.g., demodulates, deinterleaves, and
decodes) each recovered uplink data symbol stream in accordance with the rate used for
that stream to obtain decoded data. The decoded data for each STA can be provided to
a data sink 244 for storage and/or a controller 230 for further processing.

[0076] On the downlink, at the AP 110, a TX data processor 210 receives
traffic data from a data source 208 for Ng, number of STAs scheduled for downlink
transmission, control data from a controller 230, and possibly other data from a
scheduler 234. The various types of data can be sent on different transport channels.
TX data processor 210 processes (e.g., encodes, interleaves, and modulates) the traffic
data for cach STA based on the rate selected for that STA. The TX data processor 210
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provides Ng, number of downlink data symbol streams for the Ng, number of STAs. A
TX spatial processor 220 performs spatial processing (such as a precoding or
beamforming) on the Ng, number of downlink data symbol streams, and provides N,
number of transmit symbol streams for the Ny, number of antennas. Each transmitter
unit 222 receives and processes a respective transmit symbol stream to generate a
downlink signal. N, number of transmitter units 222 can provide Ny, number of
downlink signals for transmission from N,, number of antennas 224, for example to
transmit to the STAs 120.

[0077] At cach STA 120, Nym number of antennas 252 receive the Ny,
number of downlink signals from the AP 110. Each receiver unit 254 processes a
received signal from an associated antenna 252 and provides a received symbol stream.
An RX spatial processor 260 performs receiver spatial processing on Ny, number of
received symbol streams from Ny, number of receiver units 254 and provides a
recovered downlink data symbol stream for the STA 120. The receiver spatial
processing can be performed in accordance with the CCMI, MMSE, or some other
technique. An RX data processor 270 processes (e.g., demodulates, deinterleaves and
decodes) the recovered downlink data symbol stream to obtain decoded data for the
STA.

[0078] At each STA 120, a channel estimator 278 estimates the downlink
channel response and provides downlink channel estimates, which can include channel
gain estimates, SNR estimates, noise variance and so on. Similarly, a channel estimator
228 estimates the uplink channel response and provides uplink channel estimates.
Controller 280 for each STA typically derives the spatial filter matrix for the STA based
on the downlink channel response matrix Hg, o, for that STA. Controller 230 derives the
spatial filter matrix for the access point based on the effective uplink channel response
matrix Hyper. The controller 280 for each STA can send feedback information (e.g., the
downlink and/or uplink eigenvectors, eigenvalues, SNR estimates, and so on) to the AP
110. The controllers 230 and 280 can also control the operation of various processing
units at the AP 110 and STA 120, respectively.

[0079] FIG. 3 illustrates various components that can be utilized in a
wireless device 302 (such as an access point or a station) that can be employed within

the wireless communication system 100 of FIG. 1. The wireless device 302 is an
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example of a device that can be configured to implement the various methods described
herein. The wireless device 302 can implement the AP 110 ora STA 120.

[0080] The wireless device 302 can include a processor 304 which controls
operation of the wireless device 302. The processor 304 can also be referred to as a
central processing unit (CPU). Memory 306, which can include both read-only memory
(ROM) and random access memory (RAM), provides instructions and data to the
processor 304. A portion of the memory 306 can also include non-volatile random
access memory (NVRAM). The processor 304 can perform logical and arithmetic
operations based on program instructions stored within the memory 306. The
instructions in the memory 306 can be executable to implement the methods described
herein.

[0081] The processor 304 can comprise or be a component of a processing
system implemented with one or more processors. The one or more processors can be
implemented with any combination of general-purpose  microprocessors,
microcontrollers, digital signal processors (DSPs), field programmable gate array
(FPGASs), programmable logic devices (PLDs), controllers, state machines, gated logic,
discrete hardware components, dedicated hardware finite state machines, or any other
suitable entities that can perform calculations or other manipulations of information.

[0082]  The processing system can also include machine-readable media for
storing software. Software shall be construed broadly to mean any type of instructions,
whether referred to as software, firmware, middleware, microcode, hardware
description language. or otherwise. Instructions can include code (e.g., in source code
format, binary code format, executable code format, or any other suitable format of
code). The instructions, when executed by the one or more processors, cause the
processing system to perform the various functions described herein.

[0083] The wireless device 302 can also include a housing 308 that can
include a transmitter 310 and a receiver 312 to allow transmission and reception of data
between the wireless device 302 and a remote location. The transmitter 310 and
receiver 312 can be combined into a transceiver 314. A single or a plurality of
transceiver antennas 316 can be attached to the housing 308 and electrically coupled to
the transceiver 314. The wireless device 302 can also include multiple transmitters,

multiple receivers, and multiple transceivers.
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[0084] The wireless device 302 can also include a signal detector 318 that
can be used in an effort to detect and quantify the level of signals received by the
transceiver 314. The signal detector 318 can detect such signals as total energy, energy
per subcarrier per symbol, power spectral density and other signals. The wireless
device 302 can also include a digital signal processor (DSP) 320 for use in processing
signals.

[0085]  The various components of the wireless device 302 can be coupled
together by a bus system 322, which can include a power bus, a control signal bus, and a
status signal bus in addition to a data bus.

[0086] Certain aspects of the present disclosure support transmitting an
uplink (UL) signal from multiple STAs to an AP. In some embodiments, the UL signal
can be transmitted in a multi-user MIMO (MU-MIMO) system. Alternatively, the UL
signal can be transmitted in a multi-user FDMA (MU-FDMA) or similar FDMA
system.  Specifically, FIGS. 4-7, 10-11, and 16-20 illustrate UL-MU-MIMO
transmissions 410A, 410B, 1050A, and 1050B that would apply equally to UL-FDMA
transmissions. In these embodiments, UL-MU-MIMO or UL-FDMA transmissions can
be sent simultaneously from multiple STAs to an AP and can create efficiencies in
wireless communication.

[0087]  FIG. 4 is a transmission and reception time diagram illustrating an
example of an UL-MU-MIMO protocol 400 that can be used for UL communications.
As shown in FIG. 4 and in conjunction with FIG, 1, the AP 110 can transmit a clear to
transmit (CTX) message 402 to the STAs 120 indicating which STAs can participate in
the UL-MU-MIMO scheme, such that a particular STA knows to start an UL-MU-
MIMO. An example of a CTX frame structure is described more fully below with
reference to FIGS. 12-15.

[0088] Once a STA 120 receives a CTX message 402 from the AP 110
where the STA is listed, the STA can transmit the UL-MU-MIMO transmission 410. In
FIG. 4, STA 120A and STA 120B transmit UL-MU-MIMO transmission 410A and
410B containing physical layer convergence protocol (PLCP) protocol data units
(PPDUs). Upon receiving the UL-MU-MIMO transmission 410, the AP 110 can
transmit block acknowledgments (BAs) 470 to the STAs 120.

[0089] Not all APs or STAs 120 can support UL-MU-MIMO or UL-FDMA

operation. A capability indication from a STA 120 can be indicated in a high efficiency
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wireless (HEW) capability element that is included in an association request or probe
request and can include a bit indicating capability, the maximum number of spatial
streams a STA 120 can use in a UL-MU- MIMO transmission, the frequencies a STA
120 can use in a UL-FDMA transmission, the minimum and maximum power and
granularity in the power backoff, and the minimum and maximum time adjustment a
STA 120 can perform.

[0090] A capability indication from an AP can be indicated in a HEW
capability element that is included in an association response, beacon or probe response
and can include a bit indicating capability, the maximum number of spatial streams a
single STA 120 can use in a UL-MU- MIMO transmission, the frequencies a single
STA 120 can use in a UL-FDMA transmission, the required power control granularity,
and the required minimum and maximum time adjustment a STA 120 should be able to
perform.

[0091] In one embodiment, capable STAs 120 can request to a capable AP
to be part of the UL-MU-MIMO (or UL-FDMA) protocol by sending a management
frame to AP indicating request for enablement of the use of UL-MU-MIMO feature. In
one aspect, the AP 110 can respond by granting the use of the UL-MU-MIMO feature
or denying it. Once the use of the UL-MU-MIMO is granted, the STA 120 can expect a
CTX message 402 at a variety of times. Additionally, once a STA 120 is enabled to
operate the UL-MU-MIMO feature, the STA 120 can be subject to follow a certain
operation mode. If multiple operation modes are possible, an AP can indicate to the
STA 120 which mode to use in a HEW capability element or in an operation element.
In one aspect the STAs 120 can change the operation modes and parameters
dynamically during operation by sending a different operating element to the AP 110.
In another aspect the AP 110 can switch operation modes dynamically during operation
by sending an updated operating element to a STA 120 or in a beacon. In another
aspect, the operation modes can be indicated in the setup phase and can be setup per
STA 120 or for a group of STAs 120. In another aspect the operation mode can be
specified per traffic identifier (TID).

[0092] FIG. 5 is a transmission and reception time diagram that, in
conjunction with FIG. 1, illustrates an example of an operation mode of a UL-MU-
MIMO transmission. In this embodiment, a STA 120 receives a CTX message 402

from the AP 110 and sends an immediate response to the AP 110. The response can be
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in the form of a clear to send (CTS) 408 or another similar signal. In one aspect,
requirement to send a CTS can be indicated in the CTX message 402 or can be indicated
in the setup phase of the communication. As shown in FIG. 5, STA 120A and STA
120B can transmit a CTS 1 408A and CTS 2 408B message in response to receiving the
CTX message 402. The modulation and coding scheme (MCS) of the CTS 1 408A and
CTS 2 408B can be based on the MCS of the CTX message 402. In this embodiment,
CTS 1 408A and CTS 2 408B contain the same bits and the same scrambling sequence
so that they can be transmitted to the AP 110 at the same time. The duration field of the
CTS 408 signals can be based on the duration field in the CTX by removing the time for
the CTX PPDU. The UL-MU-MIMO transmission 410A and 410B are then sent by the
STAs 120A and 120B as listed in the CTX 402 signals. The AP 110 can then send
acknowledgment (ACK) signals the STAs 120A and 120B. In some aspects, the ACK
signals can be serial ACK signals to each station or BAs. In some aspects the ACKs
can be polled. This embodiment creates efficiencies by simultaneously transmitting
CTS 408 signals from multiple STAs to the AP 110 instead of sequentially, which saves
time and reduces the possibility of interference.

[0093] FIG. 6 is a transmission and reception time diagram that, in
conjunction with FIG. 1, illustrates another example of an operation mode of a UL-MU-
MIMO transmission. In this embodiment, STAs 120A and 120B receive a CTX
message 402 from the AP 110 and are allowed to start and UL-MU-MIMO transmission
a time (T) 406 after the end of the PPDU carrying the CTX message 402. The time T
406 can be a short interframe space (SIFS), point interframe space (PIFS), or another
time potentially adjusted with additional offsets as indicated by the AP 110 in the CTX
message 402 or via a management frame. The SIFS and PIFS time can be fixed in a
standard or indicated by the AP 110 in the CTX message 402 or in a management
frame. One advantage of specifying the time T 406 can be to improve synchronization
or to allow a STAs 120A and 120B time to process the CTX message 402 or other
messages before transmission.

[0094] Referring to FIGS. 4-6, in conjunction with FIG. 1, the UL-MU-
MIMO transmission 410 can have the same duration as other UL-MU-MIMO
transmissions. The duration of the UL-MU-MIMO transmission 410 for STAs utilizing
the UL-MU-MIMO feature can be indicated in the CTX message 402 or during the
setup phase. To generate a PPDU of the required duration, a STA 120 can build a
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PLCP service data unit (PSDU) so that the length of the PPDU matches the length
indicated in the CTX message 402. In another aspect, a STA 120 can adjust the level of
data aggregation in a media access control (MAC) protocol data unit (A-MPDU) or the
level of data aggregation in a MAC service data units (A-MSDU) to approach the target
length. In another aspect, a STA 120 can add end of file (EOF) padding delimiters to
reach the target length. In another approach the padding or the EOF pad ficlds are
added at the beginning of the A-MPDU. One of the benefits of having all the UL-MU-
MIMO transmissions the same length is that the power level of the transmission will
remain constant.

[0095] In some embodiments, a STA 120 can have data to upload to the AP
but the STA 120 has not received a CTX message 402 or other signal indicating that the
STA 120 can start a UL-MU-MIMO transmission,

[0096] In one operation mode, the STAs 120 are not allowed to transmit
outside an UL-MU-MIMO transmission opportunity (TXOP) (e.g., after CTX message
402). In another operation mode STAs 120 can transmit frames to initialize a UL-MU-
MIMO transmission, and then can transmit during the UL-MU-MIMO TXOP, if for
example, they are instructed to do so in a CTX message 402. In one embodiment, the
frame to initialize a UL-MU-MIMOQO transmission can be a request to transmit (RTX), a
frame specifically designed for this purpose (an example of a RTX frame structure is
described more fully below with reference to FIGS. 8 and 9). The RTX frames can be
the only frames a STA 120 is allowed to use to initiate a UL MU MIMO TXOP. In one
embodiment, the STA may not transmit outside an UL-MU-MIMO TXOP other than by
sending an RTX. In another embodiment, a frame to initialize an UL MU MIMO
transmission can be any frame which indicates to the AP 110 that a STA 120 has data to
send. It can be pre-negotiated that these frames indicate a UL MU MIMO TXOP
request. For example, the following can be used to indicate that a STA 120 has data to
send and is requesting an UL MU MIMO TXOP: an RTS, a data frame or QoS Null
frame with bits 815 of the QoS control frame set to indicate more data, ora PS poll. In
one embodiment, the STA may not transmit outside an UL MU MIMO TXOP other
than by sending frames to trigger this TXOP, where this frame can be an RTS, PS poll,
or QOS null. In another embodiment, the STA can send single user uplink data as
usual, and can indicate a request for a UL MU MIMO TXOP by setting bits in the QoS

control frame of its data packet. FIG. 7 is a transmission and reception time diagram
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illustrating, in conjunction with FIG. 1, an example where the frame to initialize a UL-
MU-MIMO is a RTX 701. In this embodiment the STA 120 sends to the AP 110 a
RTX 701 that includes information regarding the UL-MU-MIMO transmission. As
shown in FIG. 7, the AP 110 can respond to the RTX 701 with a CTX message 402
granting an UL-MU-MIMO TXOP to send the UL-MU-MIMO transmission 410
immediately following the CTX message 402. In another aspect, the AP 110 can
respond with a CTS that grants a single-user (SU) UL TXOP. In another aspect, the AP
110 can respond with a frame (e.g., ACK or CTX with a special indication) that
acknowledges the reception of the RTX 701 but does not grant an immediate UL-MU-
MIMO TXOP. In another aspect, the AP 110 can respond with a frame that
acknowledges the reception of the RTX 701, does not grant an immediate UL-MU-
MIMO TXOP, but grants a delayed UL-MU-MIMO TXOP and can identify the time of
the TXOP is granted. In this embodiment, the AP 110 can send a CTX message 402 to
start the UL-MU-MIMO at the granted time.

[0097] In another aspect, the AP 110 can respond to the RTX 701 with an
ACK or other response signal which does not grant the STA 120 an UL-MU-MIMO
transmission but indicates that the STA 120 shall wait for a time (T) before attempting
another transmission (e.g., sending another RTX). In this aspect the time (T) can be
indicated by the AP 110 in the setup phase or in the response signal. In another aspect
the AP 110 and a STA 120 can agree on a time which the STA 120 can transmit a RTX
701, RTS, PS-poll, or any other request for a UL-MU-MIMO TXOP,

[0098] In another operation mode, STAs 120 can transmit requests for UL-
MU-MIMO transmissions 410 in accordance with regular contention protocol. In
another aspect, the contention parameters for STAs 120 using UL-MU-MIMO are set to
a different value than for other STAs that are not using the UL-MU-MIMO feature. In
this embodiment, the AP 110 can indicate the value of the contention parameters in a
beacon, association response or through a management frame. In another aspect, the AP
110 can provide a delay timer that prevents a STA 120 from transmitting for a certain
amount of time after each successful UL-MU-MIMO TXOP or after each RTX, RTS,
PS-poll, or QoS null frame. The timer can be restarted after each successful UL-MU-
MIMO TXOP. In ong aspect, the AP 110 can indicate the delay timer to STAs 120 in
the setup phase or the delay timer can be different for each STA 120. In another aspect,

the AP 110 can indicate the delay timer in the CTX message 402 or the delay timer can
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be dependent on the order of the STAs 120 in the CTX message 402, and can be
different for each terminal.

[0099] In another operational mode, the AP 110 can indicate a time interval
during which the STAs 120 are allowed to transmit a UL-MU-MIMO transmission. In
one aspect, the AP 110 indicates a time interval to the STAs 120 during which the STAs
are allowed to send a RTX or RTS or other request to the AP 110 to ask for an UL-MU-
MIMO transmission. In this aspect, the STAs 120 can use regular contention protocol.
In another aspect, the STAs may not initiate a UL-MU-MIMO transmission during the
time interval but the AP 110 can send a CTX or other message to the STAs to initiate
the UL-MU-MIMO transmission.

[0100] In certain embodiments, a STA 120 enabled for UL-MU-MIMO can
indicate to the AP 110 that it requests an UL-MU-MIMO TXOP because it has data
pending for UL. In one aspect, the STA 120 can send a RTS or a PS-poll to request a
UL-MU-MIMO TXOP. In another embodiment, the STA 120 can send any data frame,
including a quality of service (QoS) null data frame, where the bits 8-15 of the QoS
control field indicate a non-empty queue. In this embodiment the STA 120 can
determine during the setup phase which data frames (e.g., RTS, PS-poll, QoS null, etc.)
will trigger a UL-MU-MIMO transmission when the bits 8-15 of the QoS control field
indicate a non-empty queue. In one embodiment, the RTS, PS-poll, or QoS null frames
can include a 1 bit indication allowing or disallowing the AP 110 to respond with a
CTX message 402. In another embodiment, the QoS null frame can include TX power
information and a per TID queue information. The TX power information and per TID
queue information can be inserted in the two bytes of the sequence control and QoS
controls fields in a QoS null frame and the modified QoS null frame can be sent to the
AP 110 to request a UL-MU-MIMO TXOP. In another embodiment, referring to FIGS.
1 and 7, the STA 120 can send a RTX 701 to request a UL-MU-MIMO TXOP.

[0101] In response to receiving an RTS, RTX, PS-poll or QoS null frame, or
other trigger frame as described above, the AP 110 can send a CTX message 402. In
one embodiment, referring to FIG. 7, after the transmission of the CTX message 402
and the completion of the UL-MU-MIMO transmissions 410A and 410B, the TXOP
returns to the STAs 120A and 120B which can decide on how to use the remaining
TXOP. In another embodiment, referring to FIG. 7, after the transmission of the CTX
message 402 and the completion of the UL-MU-MIMO transmissions 410A and 410B,
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TXOP remains with the AP 110 and the AP110 can use the remaining TXOP for
additional UL-MU-MIMO transmissions by sending another CTX message 402 to either
STAs 120A and 120B or to other STAs.

[0102] FIG. 8 is a diagram of one embodiment of a RTX frame 800. The
RTX frame 800 includes a frame control (FC) field 810, a duration field 815 (optional),
a transmitter address (TA)/allocation identifier (AID) field 820, a receiver address
(RA)/basic service set identifier (BSSID) field 825, a TID field 830, an estimated
transmission (TX) time field 850, and a TX power field 870. The FC field 810 indicates
a control subtype or an extension subtype. The duration field 815 indicates to any
receiver of the RTX frame 800 to set the network allocation vector (NAV). In one
aspect, the RTX frame 800 may not have a duration field 815. The TA/AID field 820
indicates the source address which can be an AID or a full MAC address. The
RA/BSSID field 825 indicates the RA or BSSID. In one aspect the RTX frame may not
contain a RA/BSSID field 825. The TID field 830 indicates the access category (AC)
for which the user has data.. The Estimated TX time field 850 indicates the time
requested for the UL-TXOP and can be the time required for a STA 120 to send all the
data in its buffer at the current planned MCS. The TX power field 870 indicates the
power at which the frame is being transmitted and can be used by the AP to estimate the
link quality and adapt the power backoff indication in a CTX frame.

[0103] FIG. 9 is a diagram of another embodiment of a RTX frame 801. In
this embodiment, the RTX frame 801 contains a TID field and an Estimated TX time
field for each access class listed in the RTX 801 frame (TID fields 831 and 840 and
Estimated TX time fields 851, 860).

[0104] Before an UL-MU-MIMO communication is allowed to take place,
the AP 110 can collect information from the STAs 120 that can participate in the UL-
MU-MIMO communication. The AP 110 can optimize the collection of information
from the STAs 120 by scheduling the transmissions from the STAs 120.

[0105] In one embodiment, the AP 110 can use a station scheduling frame
(SSF) to schedule the transmission of multiple station access information frames (SIFs)
from STAs 120. The SSF frame can be a short frame to allow for faster communication
to trigger a response from the STAs. The SSF can be a CTX message 402 or another
message indicating the STAs 120 send a SIF. In general, station access information can

include any information regarding a STA, for example information on how, when, or if
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the STA should access the AP. For example, the SIF can contain information indicating
that the STAs 120 have data, how much data they have, and what type of data (i.e. what
access class). It can also include the transmit power that is being used to send that SIF.
In one embodiment, the SIF is a null data packet (NDP).

[0106] The SIF/SSF exchange can be optimized by using a TDMA, FDMA,
SDMA, OFDMA, UL-MU-MIMO, or any other communication system that is based on
an orthogonal multiplexing scheme. FIG. 10 is a transmission and reception time
diagram illustrating an example of a SSF/SIF exchange in a FDMA system. In this
embodiment, the SSF 1005 contains a list of STAs 120 to send SIFs 1010 to the AP
110. The SSF 1005 can also contain power adjustment information to control the power
of the FDMA transmission 1010 signals. The SIFs 1010A and 1010B as well as the
maximum number of TID information blocks allowed in a SIF 1010 can be
prenegotiated so that the SIF response is always a fixed time duration. Alternatively the
amount of time for the SIF 1010 response can be prenegotiated. The amount of time for
the SIF 1010 response can also be included in the SSF 1005. When the response time is
known, the STAs 120 would be allowed to send at higher MCSs and therefore send
more TIDs. The frequency allocation based on the STA 120 order in the SSF can also
be prenegotiated to determine which STA 120 gets which 20 MHz block for
communication.

[0107] FIG. 11 is a transmission and reception time diagram illustrating an
example of a SSF/SIF exchange in a TDMA system. In this embodiment, the SSF 1005
contains a list of STAs 120 to send SIFs 1010 to the AP 110. In this embodiment, SIFs
1010A and 1010B are sent sequentially by the STAs 120A and 120B, respectively. The
MCS of the SIFs 1010A and 1010B . as well as the maximum number of TIDs allowed
in a SIF 1010 can be prenegotiated to determine the time of each SIF 1010. For
example, if a STA 120 has less than the maximum number of TIDs to fill out, the STA
120 can fill the remaining TIDs with padding so that all the SIFs are the same length.
Alternatively the amount of time for the SIF 1010 response can be prenegotiated. The
amount of time for the SIF 1010 response can also be included in the SSF 1005. When
the response time is known, the STAs 120 would be allowed to send at higher MCSs
and therefore send more TID information blocks.

[0108] In another embodiment, the SSF/SIF exchange can take place in
OFDMA system. In this embodiment, the SSF 1005 contains the total number of STAs

25

822



WO 2016/007770 PCT/US2015/039783

120 being asked to send SIFs 1010 and a list of STAs 120 to send SIFs 1010 to the AP
110. The SSF 1005 can also contain power adjustment information to control the power
of the SIF transmission 1010 signals. In this embodiment, the MCS of the SIFs 1010 ,
and number of TID information blocks in the SIF 1010 can be prenegotiated.
Alternatively, the amount of time for the SIF 1010 response can also be included in the
SSF 1005 or prenegotiated. When the response time is known by the STAs 120, the
STAs 120 would be allowed to send at higher MCSs and therefore send more TIDs. In
one aspect, the mapping of the STAs 120 order to subcarriers can be prenegotiated and
would be a function of the number of STAs 120 being asked to send a SIF 1010.

[0109] In another embodiment, the SSF/SIF exchange can take place in a
UL-MU-MIMO system. In this embodiment, the SSF 1005 contains a list of STAs 120
to send SIFs 1010 to the AP 110. The SSF 1005 can also contain power adjustment
information to control the power of the SIF transmission 1010 signals. In this
embodiment, the MCS of the SIFs 1010 can be prenegotiated. In one aspect, the
mapping of the STAs 120 order to spatial streams can be prenegotiated and would be a
function of the number of STAs 120 being asked to send a SIF 1010. Additionally, the
maximum number of TIDs allowed in a SIF 1010 and the amount of time for the SIF
1010 response can be prenegotiated. Alternatively, the amount of time for the SIF 1010
response can also be included in the SIF 1010, or prenegogiated. When the response
time is known by the STAs 120, the STAs 120 would be allowed to send at higher
MCSs and therefore send more TIDs.

[0110] As discussed above, the CTX message 402 can be used in a variety of
communications. FIG. 12 is a diagram of an example of a CTX frame 1200 structure.
In this embodiment, the CTX frame 1200 is a control frame that includes a frame
control (FC) field 1205, a duration field 1210, a transmitter address (TA) field 1215, a
control (CTRL) field 1220, a PPDU duration ficld 1225, a STA info field 1230, and a
frame check sequence (FCS) field 1280. The FC field 1205 indicates a control subtype
or an extension subtype. The duration field 1210 indicates to any receiver of the CTX
frame 1200 to set the network allocation vector (NAV). The TA field 1215 indicates
the transmitter address or a BSSID. The CTRL field 1220 is, in general, a field that can
include information regarding the format of the remaining portion of the frame (e.g., the
number of STA info fields and the presence or absence of any subfields within a STA

info field), indications for rate adaptation for the STAs 120, indication of allowed TID,
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and indication that a CTS must be sent immediately following the CTX frame 1200.
The CTRL field 1220 can also indicate if the CTX frame 1200 is being used for UL MU
MIMO or for UL FDMA or both, indicating whether a Nss or Tone allocation field is
present in the STA Info field 1230. Alternatively, the indication of whether the CTX is
for UL MU MIMO or for UL FDMA can be based on the value of the subtype. Note
that UL MU MIMO and UL FDMA operations can be jointly performed by specifying
to a STA both the spatial streams to be used and the channel to be used, in which case
both fields are present in the CTX; in this case, the Nss indication is referred to a
specific tone allocation. The PPDU duration 1225 field indicates the duration of the
following UL-MU-MIMO PPDU that the STAs 120 are allowed to send. The STA Info
1230 field contains information regarding a particular STA and can include a per-STA
(per STA 120) set of information (see STA Info 1 1230 and STA Info N 1275). The
STA Info 1230 field can include an AID or MAC address field 1232 which identifies a
STA, a number of spatial streams field (Nss) 1234 field which indicates the number of
spatial streams a STA can use (in an UL-MU-MIMO system), a Time Adjustment 1236
field which indicates a time that a STA should adjust its transmission compared to the
reception of a trigger frame (the CTX in this case), a Power Adjustment 1238 field
which indicates a power backoff a STA should take from a declared transmit power, a
Tone Allocation 1240 field which indicates the tones or frequencies a STA can use (ina
UL-FDMA system), an Allowed TID 1242 field which indicates the allowable TID, an
Allowed TX Mode 1244 ficld which indicates the allowed TX modes, and a MCS 1246
field which indicates the MCS the STA should use. A STA 120 receiving a CTX with
an AllowedTID 1242 indication can be allowed to transmit data only of that TID, data
of the same or higher TID, data of the same or lower TID, any data, or only data of that
TID first, then if no data is available, data of other TIDs. The FCS 1280 field indicates
the carries an FCS value used for error detection of the CTX frame 1200.

[0111] FIG. 13 is a diagram of another example of a CTX frame 1200
structure. In this embodiment and in conjunction with FIG. 12, the STA Info 1230 field
does not contain the AID or MAC Address 1232 field and instead the CTX frame 1200
includes a group identifier (GID) 1226 field which identifies the one or more stations by
a group identifier rather than an individual identifier. FIG. 14 is a diagram of another

example of a CTX frame 1200 structure. In this embodiment and in conjunction with
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FIG. 13, the GID 1226 field is replaced with a RA 1214 field which identifies a group
of STAs through a multicast MAC address.

[0112] FIG. 15 is a diagram of an example of a CTX 1500 frame structure.
In this embodiment, the CTX 1500 frame is a management frame that includes a
Management MAC Header 1505 field, a Body 1510 field, and a FCS 1580 field. The
Body 1510 field includes an IE ID 1515 field which identifies an information element
(IE), a LEN 1520 field which indicates the length of the CTX 1500 frame, a CTRL 1525
field which includes the same information as the CTRL 1220 field, a PPDU Duration
1530 field which indicates the duration of the following UL-MU-MIMO PPDU that the
STAs 120 are allowed to send., a STA Info 1 1535 field and a MCS 1575 field which
can indicate the MCS for all the STAs to use in the following UL-MU-MIMO
transmission, or an MCS backoff for all the STAs to use in the following UL-MU-
MIMO transmission. The STA Info 1 1535 (along with STA Info N 1570) field
represent a per STA field that includes AID 1540 field which identifies a STA, a
number of spatial streams field (Nss) 1542 field which indicates the number of spatial
streams a STA can use (in an UL-MU-MIMO system), a Time Adjustment 1544 field
which indicates a time that a STA should adjust its transmission compared to the
reception of a trigger frame (the CTX in this case), a Power Adjustment 1546 field
which indicates a power backoff a STA should take from a declared transmit power, a
Tone Allocation 1548 field which indicates the tones or frequencies a STA can use (in a
UL-FDMA system), and an Allowed TID 1550 field which indicates the allowable TID.

[0113] In one embodiment, the CTX frame 1200 or the CTX 1500 frame can
be aggregated in an A-MPDU to provide time to a STA 120 for processing before
transmitting the UL signals. In this embodiment, padding or data can be added after the
CTX to allow a STA 120 additional time to process the forthcoming packet. One
benefit to padding a CTX frame can be to avoid possible contention issues for the UL
signals from other STAs 120. In one aspect, if the CTX is a management frame,
additional padding [Es can be sent. In another aspect the STAs 120 can request to the
AP 110 a minimum duration or padding for the CTX frame.

[0114] In some embodiments, the AP 110 can initiate a CTX transmission.
In one embodiment, the AP 110 can send a CTX message 402 in accordance with
regular enhanced distribution channel access (EDCA) contention protocol. In another

embodiment, the AP 110 can send a CTX message 402 at scheduled times. In this
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embodiment, the scheduled times can be indicated by the AP 110 to the STAs 120 by
using a restricted access window (RAW) indication in a beacon which indicates a time
reserved for a group of STAs 120 to access the medium, a target wake time (TWT)
agreement with each STA 120 which indicates to multiple STAs 120 to be awake at the
same time to take part in a UL-MU-MIMO transmission, or information in other fields.
Outside the RAW and TWT a STA 102 can be allowed to transmit any frame, or only a
subset of frames (e.g., non-data frames). It can also be forbidden to transmit certain
frames (e.g., it can be forbidden to transmit data frames). The STA 120 can also
indicate that it is in sleep state. One advantage to scheduling a CTX is that multiple
STAs 120 can be indicated for the same TWT or RAW time and can receive a
transmission from the AP 110.

[0115] In one embodiment, a CTX message 402 can include information for
a single STA 120. In this embodiment, the AP 110 can send multiple CTX messages
402 that include information for one STA 120 at the same time to multiple STAs 120,
creating a schedule for the following UL-MU-MIMO transmission 410. FIG 16 is a
transmission and reception time diagram illustrating an example of sending multiple
CTX messages 402A and 402B at the same time. As shown, the CTX messages 402A
and 402B can be sent simultancously using DL-MU-MIMO or DL-FDMA
transmissions to one station each (STA 120A and 120B, respectively). The STAs 120A
and 120B receive the CTX messages 402A and 402B and then begin the UL-MU-
MIMO (or UL-FDMA) transmissions 410A and 410B. FIG. 17 is a transmission and
reception time diagram and illustrates an example of sending the CTX messages within
A-MPDU messages 407A and 407B. As in FIG. 16, the CTX portion of the A-MPDU
messages 407A and 407B contain information for one STA (STA 120A and 120B,
respectively) and the STAs 120A and 120B receive the messages 407A and 407B and
begin the UL-MU-MIMO (or UL-FDMA) transmissions 410A and 410B.

[0116] In other embodiments, a STA 120 may not start an UL transmission
after receiving a CTX message 402. In one embodiment the AP 110 defines a new
frame that triggers a UL transmission. The new frame can be any frame indicated by
the AP 110 and can comprise a NDP frame. In this embodiment, the new frame can
include a sequence or token number that links the frame to the CTX so that the STA
knows that the frame is the same trigger frame as indicated in the CTX and can begin an

UL transmission. The frame can also include a duration so that other STAs 120 hearing
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the transmission can set their NAV. The STA 120 can acknowledge receipt of the CTX
by sending an ACK or similar frame. In another embodiment a STA 120 can request
the use of a trigger frame. The request can indicate that the trigger be immediate or
delayed. One benefit of having a separate trigger frame can be that the trigger frame
can give a STA more time to process the CTX before an UL transmission. Another
benefit can be that the trigger frame can be a shorter frame than the CTX and can be
sent at multiple times without subsequent CTX messages to allow for faster UL time.
The trigger frame could follow the CTX immediately, or at a pre-specified offset or set
of offsets from the CTX.

[0117] FIG. 18 is a transmission and reception time diagram that illustrates
one embodiment of a CTX/Trigger exchange. In this embodiment, the AP 110 sends a
CTX message 402 to the STAs 120 and then later sends the trigger frame 405. Once the
STAs 120A and 120B receive the trigger frame 405, they begin the UL-MU-MIMO
transmissions 410A and 410B. FIG. 19 is a transmission and reception time diagram
that illustrates an example where the time between the CTX message 402 and the trigger
frame 405 is greater than that shown in FIG. 18. FIG. 20 is a transmission and reception
time diagram that illustrates an example of sending multiple trigger frames 405 over
time to initiate multiple UL-MU-MIMO 410 transmissions. In this embodiment, the
second trigger frame 405 does not need to be preceded by the CTX 402 to initiate the
second UL-MU-MIMO transmissions 410A and 410B because the STAs 120A and
120B can just confirm the trigger frame has the same sequence or token number as
indicated in the CTX and begin transmission.

[0118] In some embodiments, if the AP 110 cannot multiplex ACKs or BAs
to STAs 120 (i.e. the AP 110 is not using any DL-MU-MIMO or DL-FDMA to send
ACKs to multiple STAs at the same time), then only one STA 120 can be allowed to set
the BA policy to an immediate BA or a normal ACK and the AP 110 can be allowed to
indicate which STA 120 in the CTX list can set the BA policy. The indication can be
based on the position of the STA info field for that STA 120 in the CTX, such as the
first position.

[0119] In another embodiment, if the AP 110 can multiplex ACKs or BAs to
STAs 120, then more than one STA 120 can set the BA policy to immediate BA or
normal ACK. In this embodiment, the AP 110 will use DL-MU-MIMO or DL-FDMA
to send immediate ACKs to the multiple STAs 120 that indicated immediate BA or
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normal ACK at the same time. In a different embodiment, if a STA sets the BA policy
to Delayed BA, then the AP 110 can send the BAs in a time sequence to the STAs 120.
The time sequence can be separated by SIFS. In another embodiment, if a STA 120 sets
the BA policy to BA, the AP 110 will wait for a poll from each STA 120 before sending
a BA. In another embodiment, a broadcast BA frame can be defined, which includes
block acknowledgments for multiple STAs 120. In case such a frame is used, multiple
STAs 120 are allowed to set the ACK policy to immediate BA; the STAs 120 that set
the ACK policy to immediate BA are acknowledged by the inclusion of the
corresponding block acknowledgment in the broadcast BA frame sent immediately after
the UL transmissions. The broadcast BA can also be used to acknowledge multiple
STAs 120 that set a delayed BA policy; in this case the broadcast BA frame is sent with
contention at a later time.

[0120] As discussed above, for example with respect to FIG. 17, in various
embodiments, control information and/or trigger information can be encapsulated in an
A-MPDU. For example, in FIG. 17 the A-MPDU 407 includes CTX scheduling,
control, and/or trigger information as described above with respect to FIGS. 4-20.
Similarly, in various embodiments, such scheduling, control, and/or trigger information
can be included in an aggregated PPDU (A-PPDU) instead of, or in addition to a CTX.
In other words, in some embodiments, one or more fields or indicators discussed above
with respect to the CTX can be included in an A-PPDU, which can replace the CTX in
one or more of the time sequence diagrams shown in FIGS. 4-20.

[0121] FIG. 21 is a diagram that illustrates onc ecmbodiment of an
aggregated PPDU (A-PPDU) 2100. As shown in FIG. 21, the A-PPDU 2100 includes a
common PHY header 2110, one or more per-PPDU headers 2120, 2140, and 2160, and
one or more per-PPDU payloads 2130, 2150, and 2170. Although the illustrated A-
PPDU 2100 includes an SU PPDU header 2120 and payload 2130, and N-1 MU PPDU
headers and payloads 2140-2170, a person having ordinary skill in the art will
appreciate that the illustrated A-PPDU 2100 can include additional fields, fields can be
rearranged, removed, and/or resized, and the contents of the fields varied. For example,
in various embodiments, the SU PPDU header 2120 and payload 2130 can be in a
different location, there can be more than one SU PPDU, there can be any number of
MU PPDUEs, ete.
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[0122] The common PHY header 2110 serves to provide PHY layer
information common to cach PPDU in the A-PPDU 2100, such as acquisition and/or
synchronization information. In various embodiments, the common PHY header 2110
can indicate (for example, via one or more bits or flags) whether the A-PPDU 2100
includes at least one PPDU with broadcast/multicast information that all STAs are
instructed to decode. In an embodiment, when the indication is set, one or more STAs
120 can be configured to decode subsequent PPDUs in order to obtain the
broadcast/multicast information (for example, in the SU payload 2130).

[0123] The SU PHY header 2120 serves to provide PHY layer information
specific to the SU payload 2130. In various embodiments, the SU PHY header 2120
can indicate (for example, via one or more bits or flags) whether the A-PPDU 2100
includes at least one PPDU with broadcast/multicast information that all STAs are
instructed to decode. In an embodiments, when the indication is set, one or more STASs
120 can be configured to decode subsequent PPDUs in order to obtain the
broadcast/multicast information (for example, in the SU payload 2130).

[0124] In the illustrated embodiment, the SU payload 2130 includes control
information, for example broadcast data, multicast data, control information, and/or
management information that can be decoded by both SU and MU STAs. In various
embodiments, the SU PHY header 2120 and the SU payload 2130 can be broadcast or
unicast. In various embodiments, the SU PHY header 2120 and the SU payload 2130
can be in a position other than first in the A-PPDU 2100.

[0125] The MU PHY header 2140 serves to provide PHY layer information
specific to the MU payload 2150. In various embodiments, the MU PHY header 2140
can indicate (for example, via one or more bits or flags) whether the A-PPDU 2100
includes at least one PPDU with broadcast/multicast information that all STAs are
instructed to decode. In an embodiments, when the indication is set, one or more STAs
120 can be configured to decode subsequent PPDUs in order to obtain the
broadcast/multicast information (for example, in the SU payload 2130).

[0126] As shown, the A-PPDU 2100 can include a total of N PPDUs. In
various embodiments, the PHY header 2160 can be similar to one of the SU PHY
header 2120 and the MU PHY header 2140. In various embodiments, the payload 2170
can be similar to one of the SU payload 2130 and the MU payload 2150. In various
embodiments, the MU PPDUs can be omitted entirely.
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[0127] In various embodiments, the A-PPDU 2100 of FIG. 21 can be used in
conjunction with an UL MU MIMO/OFDMA protocol, such as for example 802.11ax.
For example, the A-PPDU 2100 can include scheduling and/or trigger information
discussed above with respect to the CTX and exchanges of FIGS. 4-20. Thus, in
various embodiments, the AP 110 can transmit the A-PPDU 2100 to schedule UL
PPDUs from one or more STAs 120. In various embodiments, such exchange can be
referred to herein as an A-PPDU trigger exchange.

[0128] FIG. 22 is a transmission and reception time diagram that illustrates
one embodiment of an A-PPDU 2200 trigger exchange. As shown in FIG. 22, the A-
PPDU 2200 includes a common PHY header 2210, one or more per-PPDU headers
2220 and 2240, one or more per-PPDU payloads 2230 and 2250. The exchange further
includes an one or more scheduled UL PPDUs 2280 and 2290. Although the illustrated
A-PPDU 2200 trigger exchange includes one SU PPDU header 2220 and payload 2230,
and one MU PPDU header 2240 and payload 2250, a person having ordinary skill in the
art will appreciate that the illustrated A-PPDU 2200 trigger exchange can include
additional fields, fields can be rearranged, removed, and/or resized, and the contents of
the fields varied. For example, in various embodiments, the SU PPDU header 2220 and
payload 2230 can be in a different location, there can be more than one SU PPDU, there
can be any number of MU PPDUs, a different number of scheduled UL PPDUs, etc.

[0129] The common PHY header 2210 serves to provide PHY layer
information common to each PPDU in the A-PPDU 2200, such as acquisition and/or
synchronization information. In various embodiments, the common PHY header can
indicate (for example, via one or more bits or flags) whether the A-PPDU 2200 includes
at least one PPDU with broadcast/multicast information that all STAs are instructed to
decode. In an embodiments, when the indication is set, one or more STAs 120 can be
configured to decode subsequent PPDUs in order to obtain the broadcast/multicast
information (for example, in the SU payload 2230).

[0130] The SU PHY header 2220 serves to provide PHY layer information
specific to the SU payload 2230. In various embodiments, the SU PHY header 2220
can indicate (for example, via one or more bits or flags) whether the A-PPDU 2200
includes at least one PPDU with broadcast/multicast information that all STAs are

instructed to decode. In an embodiments, when the indication is set, one or more STAs
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120 can be configured to decode subsequent PPDUs in order to obtain the
broadcast/multicast information (for example, in the SU payload 2230).

[0131] In the illustrated embodiment, the SU payload 2230 includes UL
scheduling information 2230 for scheduling one or more UL PPDUs such as the UL
PPDUs 2280 and 2290. In various embodiments, the UL scheduling information 2230
can include one or more fields or indicators discussed above with respect to one or more
of: the CTX 402, 1035, 1200, and 1500, the CTS 408, the SSF 1005, the A-MPDU 407,
the BAs 470, and the trigger frame 405, variously discussed above with respect to FIGS.
5-20. For example, in various embodiments, the UL scheduling information 2230 can
include one or more of: identification of the STAs permitted or instructed to transmit
one or more UL PPDUSs, identification of resources allocated to STAs such as spatial
streams, tones, etc., scheduling times and/or durations of UL transmissions, type and or
content of scheduled UL transmissions, etc. In various embodiments, information
included in the UL scheduling information 2230 can be omitted from the common PHY
header 2210. In various embodiments, the SU PHY header 2220 and the SU payload
2230 can be broadcast or unicast. In various embodiments, the SU PHY header 2220
and the SU payload 2230 can be in a position other than first in the A-PPDU 2200.

[0132] The MU PHY header 2240 serves to provide PHY layer information
specific to the MU payload 2250. In various embodiments, the MU PHY header 2240
can indicate (for example, via one or more bits or flags) whether the A-PPDU 2200
includes at least one PPDU with broadcast/multicast information that all STAs are
instructed to decode. In an embodiments, when the indication is set, one or more STAS
120 can be configured to decode subsequent PPDUs in order to obtain the
broadcast/multicast information (for example, in the SU payload 2230).

[0133] In an embodiment, the AP 110 can transmit the A-PPDU 2200, with
UL scheduling information 2230, to one or more STAs 120. The STAs 120 can decode
the UL scheduling information and can determine a time that they are instructed to
transmit an UL PPDU. In various embodiments, UL PPDUs can be spaced according to
a short interframe space (SIFS), can be spaced according to another spacing, or can be
unspaced. In the illustrated embodiment, the STAs 120 transmit the UL PPDU1 2280
and the UL PPDU2 2290 according to the UL scheduling information 2230.

[0134] FIGS. 23A-23D show time sequence diagrams 2300A-2300D that

illustrate various embodiments of A-PPDU trigger exchanges. A person having
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ordinary skill in the art will appreciate that the illustrated A-PPDU trigger exchanges
can include additional transmissions and/or fields, transmissions and/or fields can be
rearranged, removed, and/or resized, and the contents of the transmissions and/or fields
varied. For example, in various embodiments, the A-PPDU trigger exchange can
optionally include a CTS 2310, which can precede an A-PPDU 2320A in embodiments
where the A-PPDU 2320A is not legacy compatible. The CTS 2310 can sct the NAV to
protect the A-PPDU trigger exchange. In various embodiments, the A-PPDU trigger
exchange can include another frame protecting the exchange, in addition to, or instead
of, the CTS 2310.

[0135] As shown in FIG. 23A, the AP 110 can transmit the A-PPDU 2320A,
including trigger information and one or more DL MU PPDUs, to one or more STAs
120. The STAs 120 can receive the DL MU PPDUs and can transmit one or more BAs
2330 based at least in part on the trigger information of the A-PPDU 2320A.

[0136] As shown in FIG. 23B, the AP 110 can transmit the A-PPDU 2320B,
including trigger information and one or more DL MU PPDUs, to one or more STAs
120. The STAs 120 can receive the DL MU PPDUs and can transmit one or more BAs
2330 based at least in part on the trigger information of the A-PPDU 2320B. The STAs
120 can further transmit one or more MU-PPDUs 2340 based at least in part on the
trigger information of the A-PPDU 2320B.

[0137] As shown in FIG. 23C, the AP 110 can transmit the A-PPDU 2320C,
including trigger information, to one or more STAs 120. The STAs 120 can receive the
DL MU PPDUs and can transmit one or more MU-PPDUs 2340 based at least in part on
the trigger information of the A-PPDU 2320C. The AP 110 can transmit a A-PPDU
2350, including trigger information and BAs for the MU-PPDUs 2340, to one or more
STAs 120. The STAs 120 can receive the BAs and can transmit one or more additional
MU-PPDUs 2340 based at least in part on the trigger information of the A-PPDU 2350.

[0138] As shown in FIG. 23D, the AP 110 can transmit the A-PPDU 2320D,
including trigger information and one or more DL MU PPDUs, to one or more STAs
120. The STAs 120 can receive the DL MU PPDUs and can transmit one or more BAS
2330 based at least in part on the trigger information of the A-PPDU 2320D. The STAs
120 can further transmit information about traffic ability to the AP 110 based at least in

part on the trigger information of the A-PPDU 2320D. For example, in various
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embodiments traffic information can include one or more SIFs, such as the SIFs 1010
discussed above with respect to FIGS. 10-11.

[0139] FIG. 24 shows a flowchart 2400 for an exemplary method of wireless
communication that can be employed within the wireless communication system 100 of
FIG. 1. The method can be implemented in whole or in part by the devices described
herein, such as the AP 110 (FIG. 1), any of the STAs 120 (FIG. 1), and the wireless
device 302 shown in FIG. 3. Although the illustrated method is described herein with
reference to the wireless communication system 100 discussed above with respect to
FIG. 1, the wireless device 302 discussed above with respect to FIG. 3, and the frames
and frame exchanges of FIGS. 4-20, a person having ordinary skill in the art will
appreciate that the illustrated method can be implemented by another device described
herein, or any other suitable device. Although the illustrated method is described herein
with reference to a particular order, in various embodiments, blocks herein can be
performed in a different order, or omitted, and additional blocks can be added.

[0140] [00141]  First, at block 2410, an access point generates an
aggregated message. The aggregated message includes a single-user broadcast message
and at least one other message. For example, the AP 110 can generate the A-PPDU
2200 for transmission to one or more STAs 120. The A-PPDU 2200 can include the SU
payload 2230 including UL scheduling information instructing the STAs 120 to transmit

the UL PPDUs 2280-2290 at particular times. In various embodiments, the single-user

broadcast message and the at least one other message can be referred to as “sub-
messages” of the aggregated message.
[0141] In various embodiments, the aggregated message can include the

single-user broadcast message and one or more multi-user messages. For example, the
A-PPDU 2200 can include the SU PHY header 2220 and payload 2230, and the MU
PHY header 2240 and payload 2250.

[0142] In various embodiments, each sub-message of the aggregated
message can include at least a physical layer data unit (PPDU) comprising a physical
layer (PHY) control field and a media access control (MAC) payload. In various
embodiments, the at least one other message can include at least one multi-user physical
layer data unit (PPDU). In various embodiments, the at lcast one other message can
include at least one single-user physical layer data unit (PPDU) excluding control or

scheduling information.
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[0143] In various embodiments, the aggregated message can include a
common physical layer header indicating whether the at least one other message
includes at least message that all of the one or more stations are instructed to decode.
For example, the A-PPDU 2200 can include the common PHY header 2210, which can
indicate that the SU payload 2250 includes the UL scheduling information.

[0144] In various embodiments, cach message can include a physical layer
header indicating whether the at least one other message includes at least message that
all of the one or more stations are instructed to decode. For example, the SU PHY
header 2220 can indicate that the SU payload 2250 includes the UL scheduling
information.

[0145] In various embodiments, the single-user broadcast message includes
control information instructing the one or more stations to transmit uplink data at a
specific time, and the uplink data can be received from the one or more stations. For
example, the UL scheduling information 2230 can instruct the STAs 120 to transmit the
UL PPDUs 2280-2290 beginning a SIFS after the MU payload 2250,

[0146] In various embodiments, each message can include an uplink
scheduling message. For example, the SU payload 2230 can include the UL scheduling
information. In various embodiments, the uplink scheduling message can include a
physical layer data unit (PPDU) duration field indicating a duration of transmission of
uplink data. In various embodiments, the uplink scheduling message can include a
station (STA) info field including an indication of allowed transmission modes. For
example, the UL scheduling information 2230 can include any of the fields of the CTX
discussed above with respect to FIGS. 4-20.

[0147] In various embodiments, the station (STA) info field can include a
tone allocation field indicating tones/frequencies for uplink data using a frequency
division multiple access (FDMA) system. In various embodiments, the uplink
scheduling message can include a group identifier (GID) field indicating the STAs that
can participate in uplink communications. In various embodiments, the uplink
scheduling message can include a receiver address (RA) field indicating a multicast
address which identifies the one or more stations that can participate in uplink
communications. In various embodiments, the uplink scheduling message can include a

field indicating rate information for the one or more stations. For example, the UL
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scheduling information 2230 can include any of the fields of the CTX discussed above
with respect to FIGS. 4-20.

[0148] In various embodiments, the method can further include transmitting
an uplink scheduling message to the one or more stations. The uplink scheduling
message can instruct the one or more stations to transmit a station access information
message in response to the uplink scheduling message. The method can further include
receiving a plurality of station access information messages. The station access
information messages can indicate station access information. For example, the UL
scheduling information 2230 can instruct the STAs 120 to provide the traffic
information 2360. In various embodiments, the single-user broadcast message can
include data, control, or management information for one or more stations.

[0149] Next, at block 2420, the access point transmits the aggregated
message to one or more stations. For example, the AP 110 can transmit the A-PPDU
2200 to the STAs 120. The AP 110 can receive one or more of the UL PPDUs 2280-
2290 from the one or more STAs 120. In various embodiments, receiving a plurality of
uplink data can include receiving a plurality of uplink data having the same duration.
For example, the UL PPDU 2280 and the UL PPDU 2290 can have the same duration as
each other. Each of the UL PPDUs 2280 and 2290 can include multiple UL PPDUs
simultaneously transmitted by one or more STAs 120 according to MU-MIMO and/or
OFDMA. In various embodiments, the method can further include transmitting an
acknowledgment message to the one or more stations. For example, the AP 110 can
transmit the BAs 2350, in some embodiments with additional trigger information.

[0150] In an embodiment, the method shown in FIG. 24 can be implemented
in a wireless device that can include a providing circuit, a transmitting circuit, and a
receiving circuit. Those skilled in the art will appreciate that a wireless device can have
more components than the simplified wireless device described herein. The wireless
device described herein includes only those components useful for describing some
prominent features of implementations within the scope of the claims.

[0151] The providing circuit can be configured to provide the aggregated
message for transmission. In an embodiment, the providing circuit can be configured to
implement block 2410 of the flowchart 2400 (FIG. 24). The providing circuit can

include one or more of the transmitter 310 (FIG. 3), the transceiver 314 (FIG. 3), the
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processor 304 (FI1G. 3), the DSP 320 (FIG. 3), and the memory 306 (FIG. 3). In some
implementations, means for providing can include the providing circuit.

[0152] The transmitting circuit can be configured to transmit the aggregated
message. In an embodiment, the transmitting circuit can be configured to implement
block 2410 of the flowchart 2400 (FIG. 24). The transmitting circuit can include one or
more of the transmitter 310 (FIG. 3), the transceiver 314 (FIG. 3), the processor 304
(FIG. 3), the DSP 320 (FIG. 3), and the memory 306 (FIG. 3). In some
implementations, means for transmitting can include the transmitting circuit.

[0153] The receiving circuit can be configured to receive the uplink
messages. In an embodiment, the receiving circuit can be configured to implement
block 2420 of the flowchart 2400 (FIG. 24). The receiving circuit can include one or
more of the receiver 312 (FIG. 3), the transceiver 314 (FIG. 3), the processor 304 (FIG.
3), the DSP 320 (FIG. 3), the signal detector 318 (FIG. 3), and the memory 306 (FIG.
3). In some implementations, means for receiving can include the receiving circuit.

[0154] A person/one having ordinary skill in the art would understand that
information and signals can be represented using any of a variety of different
technologies and techniques. For example, data, instructions, commands, information,
signals, bits, symbols, and chips that can be referenced throughout the above description
can be represented by voltages, currents, electromagnetic waves, magnetic fields or
particles, optical fields or particles, or any combination thereof.

[0155] Various modifications to the implementations described in this
disclosure can be readily apparent to those skilled in the art, and the generic principles
defined herein can be applied to other implementations without departing from the spirit
or scope of this disclosure. Thus, the disclosure is not intended to be limited to the
implementations shown herein, but is to be accorded the widest scope consistent with
the claims, the principles and the novel features disclosed herein. The word
“exemplary” is used exclusively herein to mean “serving as an example, instance, or
illustration.” Any implementation described herein as “exemplary™ is not necessarily to
be construed as preferred or advantageous over other implementations.

[0156] Certain features that are described in this specification in the context
of separate implementations also can be implemented in combination in a single
implementation. Conversely, various features that are described in the context of a

single implementation also can be implemented in multiple implementations separately
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or in any suitable sub-combination. Moreover, although features can be described
above as acting in certain combinations and even initially claimed as such, one or more
features from a claimed combination can in some cases be excised from the
combination, and the claimed combination can be directed to a sub-combination or
variation of a sub-combination.

[0157] The various operations of methods described above can be performed
by any suitable means capable of performing the operations, such as various hardware
and/or software component(s), circuits, and/or module(s). Generally, any operations
illustrated in the Figures can be performed by corresponding functional means capable
of performing the operations.

[0158] The wvarious illustrative logical blocks, modules and circuits
described in connection with the present disclosure can be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array signal (FPGA) or
other programmable logic device (PLD), discrete gate or transistor logic, discrete
hardware components or any combination thereof designed to perform the functions
described herein. A general purpose processor can be a microprocessor, but in the
alternative, the processor can be any commercially available processor, controller,
microcontroller or state machine. A processor can also be implemented as a
combination of computing devices, e.g., a combination of a DSP and a microprocessor,
a plurality of microprocessors, one or more microprocessors in conjunction with a DSP
core, or any other such configuration.

[0159] In one or more aspects, the functions described can be implemented
in hardware, software, firmware, or any combination thercof. If implemented in
software, the functions can be stored on or transmitted over as one or more instructions
or code on a computer-readable medium. Computer-readable media includes both
computer storage media and communication media including any medium that
facilitates transfer of a computer program from one place to another. A storage media
can be any available media that can be accessed by a computer. By way of example,
and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired

program code in the form of instructions or data structures and that can be accessed by a
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computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and Blu-ray disc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Thus, in some aspects computer readable medium
can comprise non-transitory computer readable medium (e.g., tangible media). In
addition, in some aspects computer readable medium can comprise transitory computer
readable medium (e.g., a signal). Combinations of the above should also be included
within the scope of computer-readable media.

[0160] The methods disclosed herein comprise one or more steps or actions
for achieving the described method. The method steps and/or actions can be
interchanged with one another without departing from the scope of the claims. In other
words, unless a specific order of steps or actions is specified, the order and/or use of
specific steps and/or actions can be modified without departing from the scope of the
claims.

[0161] Further, it should be appreciated that modules and/or other
appropriate means for performing the methods and techniques described herein can be
downloaded and/or otherwise obtained by a STA and/or base station as applicable. For
example, such a device can be coupled to a server to facilitate the transfer of means for
performing the methods described hercin,  Alternatively, various methods described
herein can be provided via storage means (e.g., RAM, ROM, a physical storage medium
such as a compact disc (CD) or floppy disk, etc.), such that a STA and/or base station
can obtain the various methods upon coupling or providing the storage means to the
device. Moreover, any other suitable technique for providing the methods and
techniques described herein to a device can be utilized.

[0162] While the foregoing is directed to aspects of the present disclosure,
other and further aspects of the disclosure can be devised without departing from the

basic scope thereof, and the scope thereof is determined by the claims that follow.
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WHAT IS CLAIMED IS:

1. A method for wireless communication, comprising:

transmitting, at an access point, an aggregated message comprising a
single-user broadcast message and at least one other message; and

transmitting the aggregated message to one or more stations.

2. The method of Claim 1, wherein the at least one other message
comprises at least one multi-user physical layer data unit (PPDU).

3. The method of Claim 1, wherein the at least one other message
comprises at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

4, The method of Claim 1, wherein the aggregated message comprises a
common physical layer header indicating whether the at least one other message
includes at least a message that all of the one or more stations are instructed to decode.

5. The method of Claim 1, wherein the single-user broadcast message and the
at least one other message each comprise a physical layer header indicating whether the
at least one other message includes at least a message that all of the one or more stations
are instructed to decode.

6. The method of Claim 1, wherein the single-user broadcast message
includes control information instructing the one or more stations to transmit a plurality
of uplink data at a specified time.

T The method of Claim 6, further comprising receiving transmission of the
plurality of uplink data at the specified time, each transmission of the plurality of uplink
data having the same duration.

8. The method of Claim 7, further comprising transmitting an
acknowledgment message to the one or more stations.

9. The method of Claim 1, wherein each of the single-user broadcast
message and at least one other message comprises an uplink scheduling message.

10.  The method of Claim 9, wherein the uplink scheduling message
comprises a station (STA) info field comprising an indication of allowed transmission

modes.
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11. The method of Claim 10, wherein the station (STA) info field comprises
a tone allocation field indicating frequency tones for uplink data using a frequency
division multiple access (FDMA) system.

12, The method of Claim 9, wherein the uplink scheduling message
comprises a receiver address (RA) field indicating a multicast address which identifies
the one or more stations allowed to participate in uplink communications.

13.  The method of Claim 9, wherein the uplink scheduling message
comprises a field indicating rate information for the one or more stations.

14.  The method of Claim 1, further comprising:

transmitting an uplink scheduling message to the one or more stations,
the uplink scheduling message instructing the one or more stations to transmit a
station access information message in response to the uplink scheduling
message; and

receiving a plurality of station access information messages, each of the
plurality of station access information messages indicating station access
information.

15.  An apparatus configured for wireless communication, comprising;

a processor configured to generate for transmission an aggregated
message comprising a single-user broadcast message and at least one other
message; and

a transmitter configured to transmit the aggregated message to one or
more stations.

16.  The apparatus of Claim 15, wherein the at least one other message
comprises at least one single-user physical layer data unit (PPDU) excluding control or
scheduling information.

17.  The apparatus of Claim 15, wherein the aggregated message comprises
the single-user broadcast message and one or more multi-user messages.

18.  The apparatus of Claim 15, wherein the aggregated message comprises a
common physical layer header indicating whether the at least one other message
includes at least a message that all of the one or more stations are instructed to decode.

19.  The apparatus of Claim 15, wherein the single-user broadcast message

and the at least one other message each comprise a physical layer header indicating
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whether the at least one other message includes at least a message that all of the one or
more stations are instructed to decode.

20.  The apparatus of Claim 15, wherein the single-user broadcast message
includes control information instructing the one or more stations to transmit a plurality
of uplink data at a specified time.

21.  The apparatus of Claim 20, further comprising a receiver configured to
receive transmission of the plurality of uplink data at the specified time, each

transmission of the plurality of uplink data having the same duration.

22. The apparatus of Claim 15, wherein each of the single-user broadcast
message and the at least one other message comprises an uplink scheduling message.

23, The apparatus of Claim 22, wherein the uplink scheduling message
comprises a physical layer data unit (PPDU) duration field indicating a duration of
transmission of uplink data.

24, The apparatus of Claim 22, wherein the uplink scheduling message
comprises a station (STA) info field comprising an indication of allowed transmission
modes.

25. The apparatus of Claim 24, wherein the station (STA) info field
comprises a tone allocation field indicating tones/frequencies for uplink data using a
frequency division multiple access (FDMA) system.

26.  The apparatus of Claim 22, wherein the uplink scheduling message
comprises a receiver address (RA) field indicating a multicast address which identifies
the one or more stations that can participate in uplink communications.

27.  The apparatus of Claim 15, wherein the single-user broadcast message
comprises data, control, or management information for the one or more stations.

28,  The apparatus of Claim 15, further comprising:

a transmitter configured to transmit an uplink scheduling message to the
one or more stations, the uplink scheduling message instructing the one or more
stations to transmit a station access information message in response to the
uplink scheduling message,

wherein a receiver of the apparatus is configured to receive a plurality of
station access information messages, the station access information messages
indicating station access information.

29.  An apparatus for wireless communication, comprising:

44
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means for generating an aggregated message comprising a single-user
broadcast message and at least one other message; and
means for transmitting the aggregated message to one or more stations.
30. A non-transitory computer-readable medium comprising code that, when
executed, causes an apparatus to:
generate an aggregated message comprising a single-user broadcast
message and at least one other message; and

transmit the aggregated message to one or more stations.

45

842



PCT/US2015/039783

WO 2016/007770

116

mog\ <r_Lm

yoz1/]

VIS

D

001

1071/ VLS

Tl ——

[ DI
SWOISAG 1o[onuo) [¢—>»
ooy P woshs |
1
0tl
Jozt 4| VIS
oLt
\V
/ HDON_
pozI/1 VLS

£

SJUIO SSO00Y
10430 0)

VIS[Negz]

L

V.ISNqoz1

I

VLS Nogz1

!

843



PCT/US2015/039783

WO 2016/007770

2/16

20IN0S o 10882001 il 10882201 JLNL
ere( ejeq XL [enedS X1~ —~ YADY
7 T S 7
X08T xwa_L X06T X4y
AJOWIDA] fase] 1D[[01IUO) fat—] AoyenIns 1< nxese
W Il J [PuURYy)) |ed ~
7 7 S .
X787Z X08¢T X8LT
quig [, | Jossadoig | | 108sd001d <+ [ ALAL
eje( ereda Xy | [reneds Xdfe AADY
I I e '
XTLT X0LT X09¢ BX$CT
X0ZKV.LS) [pUIULId |, J3S) :
e BXTST
20IN0Y 10583201 10889001 ALNL
— — 0 ] keemee—-
R ereq XL [eneds X1 ——1 dADY
Id ’ >y Id
w98 EwwN_L woe6T nwpsg
. Jojewnsy [ nwzsy
KIOUWIDA] [ ID[[0O1IUO)) fa— H
[UURY)) |a- o
7 7 S .
w7z wosT W8T
quig || 10ssdd0id | | 108S001] | dLAL
eieq ere X [eneds X le AADY
7 7 7 7
wzLe wQLT wp9c wyST

WHZEV.LS) [BUIULID [, J3S)

¢ DO

HAADYH 10883201 10889001 JUuIS
L - Lo
ALAL fe|preneds xa| | erea xy vieq
r r | 7
dezze 0bT e 441
depzz ! ~» AJOWDA
1 J0jewms o zee”
o : — 1J[]0U0))
: | [QUURLD) A,_uv
r —~ NPAPS
]CT 0¢€T
per”
| AADY K] 10§s3001d | | 10882001d | | 90In0g
ALAL Jeneds X 1L ele X1 eleq
7 7 7 7
BLTT 0Tt 01¢ 80T
ep7T 01T (dV) 1ut0d $s320y
f( 001

844



PCT/US2015/039783

3/16

845

¢ ‘DIA
02t~ (443
dsa 4 A0LOALAA TVYNOIS
80€ —
o - g1¢-
I 1
“ |
“ ATATIOTY _ AOWAN
]
1 ]
! e i 908~
m i
" YALLIASNV Y.L m AOSSTD0Ud
]
]
o1 | pos~
T e s i e e e v d
pie”
G 70€ DIATA SSATIAIM
[ B M |

WO 2016/007770



WO 2016/007770 PCT/US2015/039783
4/16
400
410B
402\ PPDU STA 120B (Uplink MU-MIMO) (470
CTX PPDU STA 120A (Uplink MU-MIMO) BAs
Time \

4088 410B

402

. | PPDUSTA 1208 (Uplink MU-
MIMO)

401

FIG. 4

401

475

410A

4088 4108

(

475

CTs2

g
(

PPDU STA 1208 (Uplink MU-
MIMO)

h ¢ | ¢rs | PPDUSTA 120A (Uplink MU-
Backoff | 7

T ( Backofl

ACK CTX | CT51

PPDU STA 120A (Uplink MU-

ACH

| MIMO)
)

410A

Time
4087

846

)

408A

FIG. §

MIMO)
\

410A



PCT/US2015/039783

5/16

WO 2016/007770

L DI
VLY

=188}
- N L

MOV | (OWIN-NA Muldn) ozt V1S NAdd | XL | | X1

f | ﬁ_.ow

v (OWIN-NIN udn) 8021 VLS Nadd 20

g0l k

Siy

w 9 DId 907
VOLY f L YOl [ oy
N — L T e
— - —
i OV (OWIN-NINAUIEN) YOZL VLS NAdd K12 ¥ AV (oWIW-NINIUNEN) YOZL VLS NAdd [ | Jowed
p 7 (ONIN-NW HAIAN) 8021 VLS NAdd p Hoee v (OWIN-NIIUIEN) B0Z1 VLS NAdd z07 fsw
S goy / 207 / S gt P
LO¥

847



PCT/US2015/039783

WO 2016/007770

6/16

6 DIA
10MO0J X 1 ﬂwﬁ_ﬂ_mﬁ% N dIL _UMM_%M% [ dLL aissd/vy arv/vi (uonean() k!
Em\ %x\ 9&\ mmm\ 18 ;x\ mmm\ 078 ¥ m_w\ 018 /
108
8 'DIH
quwi, X1 4
Pmod X 1L O dllL assd/vd dlv/vL (uoneing) o4
0LS / 0S8 J 0cs 7 mmw\ omw\ 18 J/ 018 /

%

008

848



PCT/US2015/039783

WO 2016/007770

7116

[T DId
YOso1 0101
% Lo S swiL
sve (OWIN-NIN jUAN) YOZ L VLS NAdd X10 Ef A zas | | 1as mwﬁ
oot (OWIN-NW Muidn) 90Z1 VLS NAdd s 0g0L i 5001
40501 J
01 "OIA
V0S01 Vo101
L — owiy
i (OWIW-N undn) VoZL VIS Nadd | K2 | K4 | ﬁ vas | Jass %
J o =l
0901 (OWIN-NI ¥undn) 8021 VLS NAdd ol 0€01 el 5001

HOSOT \

849



PCT/US2015/039783

WO 2016/007770

8/16

¢l DI
) APOAl X L dlL (uonedoy | wweunsnlpy | juounsnlpy (SSN) SSAIPPY
SON PaMo[VY Pamo[y duoy,) 19MO oy, DOVIN 10 IV
e - -
ovZ1 . S«?\ el 0rcl / 8¢C1 / 9tCl 7 vedl J €T / o
-~
N 7~
N P
b 7
i ” il
P
g
N #
) N I uoneIn(| oneIn
$H 1 opurvas ojui viIS| nada | T v Hsed g
08CI1 / mnm_\ Cmm_\ mmﬁ\ omm_.\ m_m\ 0121 / mom_\

82\7

850



PCT/US2015/039783

WO 2016/007770

9/16

¢l DI

SO P ommurﬂ\_{ ?o“wﬂo%v:,ﬂ uausnlpy 10mod | juausnlpy awr (ssN)
s T g ” — T _ —
./ - —_ -
N - i
B e
N [ uoneIng .
S OJuUl V.LS OJu] VIS e Ndadd LD . eHeRd i
08¢l J mhm_\ omm_\ cmm_\ mmm\ QNN_\ m_NK 0121 E mom_\

oom_\v

851



PCT/US2015/039783

WO 2016/007770

10/16

08¢l J

v1 "OId
; N | uoneng .
wpu,n_ Om—: J\FW O-H.CM dar_..m DQ&& \mN:lU <.._u (N— :O:N.:._D .Un—
ste1”/ oz st/ 0w ad vt o /. sou/
00¢

852



PCT/US2015/039783

WO 2016/007770

11716

¢1"DId

arL | (uonesoqy | uawnsnlpy | jusunsnlpy
pamojy| 9uol) 1amod oL, (SSN) | arv
- N N 1 ] -
osst >~ _svs1/ ors1/ st 7 zvs1 7 ops1
-
—~ ~ —
T
N uonen(
SO el [ OJUl VIS D.DAE TALD NAT di g1
<
SLST \\/ 0LS 1 \ mmm_\\ 0€S1 \ wmm_\ ONW_\..\\ i SISI
— o
N -
—_— -
IopeaH DVIN
B fpog JUUIAZRURIA]
=~ 00S1

ome.\

o_m_l\

mcmT\

853



WO 2016/007770 FCT USSR
12/16
1028 410B
CTX PPDU STA 120B (Uplink MU-MIMO) 470
402A z | C
N CTX ‘ PPDU STA 120A (Uplink MU-MIMO) BAs
:
Time \
410A
FIG. 16
4078 (_4‘1 0B
A-MPDU with CTX 2 FEBL STA 1208 (Lpink MUEMINGS ( "
407A I | .
[FE———— PPDU STA 120A (Uplink MU-MIMO) BAs ‘
—
Time
\4‘1 0A

854



WO 2016/007770 PCT/US2015/039783
13/16
(_4108
402
) 405\ PPDU STA 120B (Uplink MU-MIMO) rm
CTX Trig PPDU STA 120A (Uplink MU-MIMO) BAs
| \ | P
Time #0
FIG. 18
4108
402 C
405 PPDU STA 1208 (Uplink MU- i
\ MIMO) (
| . || PPDUSTA120A (UplinkMU- | |
CTX I'rig MIMO) ‘ BAs
\
Time 410A
FIG. 19
4108 4108
402, 405 PPDU STA 120B 470 405 PPDU STA 120B 470
) (Uplink MU-MIMO) ( ) (Uplink MU-MIMO) C
[ ) ) | PPDU STA 120A Irmail [ ] PPDU STA 120A [
CTX | | Trig (Uplink MU-MIMO) BAs Trig (Uplink MU-MIMO) BAs
Time

410A

ElG. 20

855

410A



PCT/US2015/039783

WO 2016/007770

¢C OId
SAIS SAIS
J0 D:OZ J0 m:oz
cnddd 1N [Nddd "IN i Ble(] (W) Z4aH s (1s) 1daH S
o AHd INPaYISIN AHd AHd uowuwo))
J p, . P, J J
06ce 08gc 0Geg Ovee 0EZe 0ege 0LZe
F— 00ZcC
©
5
[T DOId
_— (NIA) NIAH — (NN 2IaH —_— (NS) Eo: AAH
AHd AHd AHd AHd uouwuo))
p, Y, J J P, y, J
0lle polLe 0sLe ovLe pELe 0ZlLe oLle
¥—— 001z

856



PCT/US2015/039783

WO 2016/007770

15/16

r/ooomm

ded DId
ojuroggeil | | (S)vd eed NN 1A+ Oju[ JO331 | SLD
09€e oeee aozgee oLee
J€C DIA4
N1V.LS Nddd -NN SYd + Ojur 128311, N1V.LS NAdd -NA ojuy 108311,

J

oree

J

¥, ,

0s€z ovez 00262 0lez llJooomm
d¢¢ DIAd
NiVLS NAdd -NN S)vd ere A 1A+ Ojup 10331 |, Mmhu
p, p, J -
0veZ k 0gee 0262 01£2 d00¢C
VET ‘DIA
(S)ve Bed A 1A +0Juf 1983uL  [IS1D
k L L —~V00¢t<T

ogee

857



WO 2016/007770 PCT/US2015/039783

16/16

f2400

2410

~

GENERATE, AT AN ACCESS POINT, AN
AGGREGATED MESSAGE INCLUDING A
SINGLE-USER BROADCAST MESSAGE
AND AT LEAST ONE OTHER MESSAGE

l 7 2420

TRANSMIT THE AGGREGATED
MESSAGE TO ONE OR MORE
STATIONS

FIG. 24

858



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/039783

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4W28/06 HO4B7/04
ADD.

Ascording to International Patent Claasification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum dos! hed (classification aystem foll d by dlassifioation symbola)

HO4W H04B H04L

Dooumentaton searshed other than mnimum dooumentation to the extent that such doeuments are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consultec during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO EE RELEVANT

Category” | Ciation of document, with mdication, where appropriate, of the relevant passages

Relevant to claim No

X US 2011/150004 Al (DENTENEER THEODORUS
JACOBUS JOHANNES [NL] ET AL)

23 June 2011 (2011-06-23)

paragraph [0107]; figure 14

paragraph [0109] - paragraph [0110]
paragraph [0120] - paragraph [0124];
figure 11

paragraph [0127] - paragraph [0131]

X US 2010/220678 Al (WENTINK MAARTEN MENZO
[NL]) 2 September 2010 (2010-09-02)
paragraph [0051]

paragraph [0075]; figure 11

paragraph [0086] - paragraph [0088]
paragraph [0092]

paragraph [0095]

paragraph [0098]

_/__

1-30

1-30

Further documents are listed inthe continuation of Box C

See patent family annex,

" Speocial categories of cited doouments :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier epplication or patent but publishec on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or which is
cited tc establish the publication date of another citation or other

T* later document puklished after the intematicnal filing dete or priority
date and net in conflict with the application but cited ‘o understand
the principle or theory underlying the invention

X' d t of partioular rek ; the i invention cannct be
vonsidered novel or vannot be considered to involve an inventive
step when the dosument s taken alone

s t of particular rak ; the ol ion cannot oe

P

24 September 2015

special reason (as specified) considered tc involve an inventive step when the dosument is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more cther such documeants, sush combination
means being obvious to a person skilled in the art

"P* document published prior 1o the infematioral filing date but later than
the prierity date olaimed '&" dooument member of the same patent family

Date of the actual lston of the intermnational search Date of mailing of the intemational search report

02/10/2015

Name and mailing address of the ISA/
European Patent Office, P.8. 5818 Patentlnan 2
NL - 2280 HV Rijewik
Tel. (+31-70) 340-2040,
Fax (+31-70) 340-3016

Authorized officer

Cortés Gomez, F

Form FOTASATZ10 (second sheet) [April 2005)

859

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/039/783
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category” | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 8 665 906 BLl (LIU YONG [US] ET AL) 1-30
4 March 2014 (2014-03-04)
column 11, Tine 38 - line 52; figure 6
column 12, line 15 - line 30
column 19, Tine 6 - line 15
column 19, Tine 60 - line 65
column 20, Tine 27 - line 33
X, P US 2015/124690 Al (MERLIN SIMONE [US] ET 1,15,29,
AL) 7 May 2015 (2015-05-07) 30
paragraph [0176]; figure 21
Form FGTASARZ10 (continuation of second sneet) [Apil 2005)
page 2 of 2

860



INTERNATIONAL SEARCH REPORT

Informatlon on patent famlly members

International application No

PCT/US2015/039783
Patent document Publication Patent family Publication

cited in search report dale member(s) date

US 2011150004 Al 23-06-2011  CN 101796880 A 04-08-2010
EP 2198664 A2 23-06-2010
ES 2355180 T3 08-02-2013
JP 5639470 B2 10-12-2014
JP 2010538514 A 09-12-2010
KR 20100080520 A 08-07-2010
™ 200929944 A 01-07-2009
US 2011150004 Al 23-06-2011
WO 2009027931 A2 05-03-2009

US 2010220678 Al 02-09-2010  CN 102318428 A 11-01-2012
EP 2401887 Al 04-01-2012
JP 5318974 B2 16-10-2013
JP 2012519426 A 23-08-2012
KR 20110120973 A 04-11-2011
™ 201127159 A 01-08-2011
Us 2010220678 Al 02-09-2010
WO 2010099496 Al 02-09-2010

US 8665906 Bl 04-03-2014 US 8665906 Bl 04-03-2014
us 8681815 Bl 25-03-2014
us 8885495 Bl 11-11-2014

US 2015124690 Al 07-05-2015 US 2015124690 Al 07-05-2015
WO 2015066449 Al 07-05-2015

Form FOTASAZ10 (patent Tamily annex) (Apni2005]

861




Espacensat

Bibliographic data: WO2016068572 (A1) — 2016-05-06

METHOD FOR TRANSMITTING AND RECEIVING MULTIPLE USER BLOCK
ACKNOWLEDGEMENT FRAME IN WIRELESS LAN SYSTEM, AND APPARATUS

THEREFOR

Inventor(s):
21, ; 7214, ; =8t4t)

Applicant(s):

Classification:

KIM JEONGKI [KR]; RYU KISEON [KR]; CHO HANGYU [KR] + (A&

LG ELECTRONICS INC [KR] + (ZX|HX} F=AS|AH
- international: H04L1/60; H0O4L1/16

- cooperative: H04B7/0452 (CN); H04L.1/00 {EP, US); HO4L1/186 (EP,

US); H04L.1/1614 {(EP, CN, US}); H041.5/0055 (US);

HO4W72/042 (US); H04L1/1635 (EP,_US);
HO4L 1/1685 (EP,_US); H04L2001/0093 (EP, US);
HO4W72/121 (US); H04W84/12 (US)

Application WO2015KR11367 20151027 Global Dossier

number:

Priority US201462068771P 20141027 ; US201562100915P 20150108 ;

number(s): US201562109623P 20150130 ; US201562110611P 20150202 ;
US201562111021P 20150202 : US201562112600P 20150205 ;
UsS201562185741P 20150629

Also AUZ2015340292 (A1) AU2015340292 (B2) CA2965807 (A1)

published as:

CA2965807 (C). CN107078858 (A). more

Abstract of WQ2018068572 {A1)

The present specification relates io g
method of an access point (AP)
transmitting a block acknowledgement
{ACK) signal with respect to transmission
data of a plurality of stations (STA}ina
wireless LAN (WLAN) system, and an
apparatus therefor. To this end, an AP
fransmits a mulli-STA BA frame with
respect to data received from the plurality
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of STA, wherein the mulli-STA BA frame includes a MAC header field, a BA control field
and a BA information field, In this regard, the BA information field may includs: AID
information with respect 1o one or more STA to which ACK/NACK is transmitted from
the plurality of STA; and an individual information field including BA indicator
information that indicates whether the BA information field includes one or more of a
block ACK bitmap sub-field and a starling sequence control sub-fieid,
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CLAIMS WO2818088872

Claims {1] The method of claim 1, wherein an AP transmits a biock acknowledarment signal for transrission data of a plurality of
stations in & WLAN system. Receives data from a plurality of §TAs, and transmits a mulii 8TA BA frame for data received from
the plurality of STAs, wherein the mulli 3TA BA frame includes a MAC header field, a BA control fleld, and a mulii-BTA BA frame,
And 2 BA information Beld, wherein the BA information field inciudes AID information for one or more STAs {o which AGK J
NACK is transnutied among the pluraity of 8TAs, and ihe BA information fleld includes a B lock ACK bitrmap subfield and a stad
sequence contrel Starl g Sequence Controll A melhed of transmiiing an acknowledgment signad comprising individuat
nformation fields including BA indicator information indicating whether one or more of the subfields are included, 2. The method
accerding to claim 1, wherein when the BA indicalor information of the individual information field indicates a first value, the BA
wformation field doss nob mcluds ihe Bleok ACK bilmap subfield and the stant sequence controd subfield. How o send an
acknowledgmeni signal 3. The melhod aceording o ciaim 2, wherein when the BA indicalor information of ihe individuat
wiformation Held indicaies the first value, ihe BA ivformation fleld includes all MPDUs in the PPDU recaived from an S7A having
an AlD included in the AID information. A method for franamitling an acknowledgment signal indicating an ACK for the, 4. The
method according to claim 1, wherein when the BA indicator information of the individual information field indicales a second
vatue, the BA information field includes the siart sequence condrol subfisid and includes the Book ACK bitrnap subfield. Mathod
of transmiiting acknowledgrment signal, nol included, [Ciairn 51 The method according to oiaim <4>, wherein when the BA
wdicaior information of he individual information field indicates the thin value 2 the 84 information field is provided in g plursiity
of PPDUS raceived from an STA having an AID included in the AlD information. increasing the MPDUs, indicaling an ACK for ail
MPDUs afier the MPDU based on the slant sequence controf subfield value.

iClaim 8] The method gocording to claim 1, whergin when the BA indicaior information of ihe Individual information fisld
mndicaies a third value, the BA information feld includes boih the Biock ATK bitmap subfield and the slari sequence conirol
subfiald, How 1o send an acknowiadgment signal 7. The mathod of claim 1, wherein the muitiple $TA BA frame is a multiple T
BlockAck frame including multiple TID subfolds in the BA contrel fisld, B, The method of claim 1, wherein the BA information field
is repeated a plurality of times, and each of the BA information fields may indicate an acknowledgment for g different STAL S
The meathod according o clalm 1, wherein the individual information fieid bas a length of 12 bils, first bits B0 through 11h bit
210 ingicats the AID informalion, and 12ih bit B ndicales the BA indicator. A method of ransmitling an acknowiedgrmeant
signal, representing informalion, 10, Tne meinod of claim 1, wherein the individual information field is a per TID informalion fiekd
11, The method of claim 1, wherein the data received from the pluralily of 87As has an UL multi-user PROU (UL MU PPDLY
format, The PPDU receivad from a paticular STA includes g single MPDU or g pluraiity of MPDUs, 12, The method of claim 11,
whersin the UL kU PPDU received from the plurslity of 5TAs is received i response (o the AP transmitiing a trigger frame 1o
the plurality of 8TAs. 13, A maihod i which a siation (8TA) recaives 3 block ACK signal from an access pomd (AP} in a wireless
LAN OWLANY and a sysiern, and ransmiis dala to the AP and transiils dala rom ihe AP Receive an acknowledgment signat
for the data through a mulli-STA BA frame, the mulli-STA BA frame includes a MAC header field, a BA conbroi field and a BA
information feld, the BA The information fisid may include AlD information about one or more STAs through which a plurality of
STA muthentivation ACK / NACKs are tranamitled, and the BA information fieid may inciude one or more of a Block ACK kitmap
subfield and a Slarling Sequencs Condrol subfisld A method of receiving an acknowledgmant signal comprising a separale
inforrmaiion fisld comprising & BA indicator informaiion indicating whather i s inchuded.
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14, An AR (Access Pointy transmitting a Biock Acknowiedgment (B! ook ACK) signal for transmission data of a2 plurality of
siations {8TA) n a2 WLAN GVLAN) system, receiving dala rom the pluraity of 8TAs, A transcelver configured to transmit a
mufliple STA BA frame (nmmi 4 -STA BA frame) for dala received from the plurality of 87As; And a processor coupled o the
transceiver, the processer configured o process the data and configure the muliiple STA BA frame, wherein the mulli 8TA BA
frame includes a MAC header fieid, a BA contro! field, and a BA information field. Wherein the BA information field includes: AID
mformation ahout ope or more STAs to which ALK / NACK is transmited among the pluralily of STAs: and the BA information
feld inciudes a Bloock ACK bimep subfield and e siarting sequence conirol Sub-field increments io include individual
wiformation fields containing BA indicaior information indicating whether one or more are included. 15, A sialion (8TA) device
that recaives a Block ACK signal from an access point (AP} in a WELAN sysiem, and ransmits data to the AP, and transimits data
1o the AP A fransceber configured fo receive an acknowledgment signal through a multiple FSTA BA frame; and a processor
coupied 1o the iransceiver {0 configire the data and o process the mulliple STA BA frame. Wherein the multi-STA BA frame
inciudes a MAC header field, a BA conimol field, and a BA definiion field, wherein the BA information field includes: AlD
wiformation for one or more STAS in which ACK / NACK s fransmilied among a plurality of 87As; and The BA information field
ncludes BA indicator information indicating whether one or more of & Block AC bitmap subfield and a Staning Sequence Controt
subfield are included. | The siation device comprising a separate information field,
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DESCRIPTION WOR2018088872

[Spacification]
iName of invention]
Method for transmitling / receiving muli-user block acknowledgment frame in wireless LAN system and apparatus therefor
Technicai Field

{1

The following description reiates {o a method and apparatus for fransmitling and receiving a mulfiuser or multi-station block
{STA} block acknowledgment frame in 2 WLAN system. Background Art

{2

The siandard for WLAN fechnology is being developad as an institule of Electrical and Eleclronics Engineers (EEE) 302 1
standard, [EEE 802 118 and b are described in 2.4, Using unlicensed band at Gz or 5 GHz, [EEE 802 11b provides a
transmission rate of 11 Mbps, and |EEE 802 113 provides g fransmission rate of 54 Mbps. IEEE 882 11g orthogonal fraguency-
division multipiexing (OFDM) at 2.4 GHz. in application, it provides a transmission rale of 54 Mbps. IBEE 80211 n applies a
mftiple input muitiple oul pud (OFOM, MIMOC-OFDMD 1o provide a ransmission rate of 300 Mbps for fouwr spatial streams IEEE
802 1in supports channel bandwidths up o 40 MMz, in this case 800 Mbps,

R}

The WLAN siandard uses a maximum bandwidth of 180MHz, suppoits elght spatial sirsams, and suppuits EEE 802 11ax
standard that supporis up o 1GBH/ s spead [Dataiied Descnption of the invention]

Tachnical probiamd

{41

i the IEEE 802 tiax standardization, an upiink OFDMA (UL GFDMA) transmission scheme and an uplink muitiple user (UL MLY
fransmiission schemse will be used. Accordingly, for the same irapsmission, the AP may receive the UL 8L frame from the
plurality of §TAs, and # is pecassary to ransmil an asknowiadgmant frams,

53

in this case, i may be considered o efficiently ransmit an acknowiedgment signal {o a plurality of $TAs through a biock
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acknowledgment frame (Bl ock Ack Frame), i the &MU BA frame for the plurality of STAs is increased in size and is overhead,
May be a probism,

{81

in the foliowing descriplion, a methed and apparstus for efficiently fransmiliing a BA frame by minimizing overhead in 2 UL MU
iransrnission sduation will be described.

Technical Solution

in an aspect of the presend invention for solving ihe above problems, a block acknowledgiment (Block ACK) lo an AP {Access Po
ind} for fransmission daia of a plurality of siations (WLAN) in & WLAN system A maethod for transmitting 4 signal, the method
comprising: recebving data from the plurality of 8TAs and tranamiliing a mulli STA BA frame for dala received from the pluralily of
STAs, wherein fhe muli 8TA The BA frame incliides a MAL header fisld, a BA control field and a BA information field, and the
24 infermation field includes AID information for one or moere 8TAs 1o which ACK / NACK is fransmilled amoeng ihe plurality of
STAs, and the BA information field. An acknowledgment signal comprising an individual information field containing BA indicator
nformation indicating whether one or more of the Biock ACK bitmap subfield and the Stanting Sequence Control subfield are
nciuded. Propose a transmission method.

{8}

in another aspedt of the present invention, in & WLAN sysiem, a station {8TA) receives a biock ACK signai frorm an access poind
{AF), and transmils data lo the AR, Receive an acknowiedgment signal for the data rom {he mutlliple STA BA frame {(mul i—8TA
2A frame), wherein the muli-8TA BA frame includes g MAC header fisld, a BA control field and a2 BA information field, the BA
information Field, AlD infermation for one or more STAS in which ACK / NACK is transmilted among & pluraiity of STAs, and the
24 information fleld includes one or more of 3 Bock ACK bitmap subfield and a starting sequence centrel subfield, We propose
a roethod for receiving an acknowiedgment signel thai includes an individual information fisld including BA indicator information
ndicating inclusion.

{9

in sl ancther aspeat of the prasent invention, there is provided an AF (Access Faint) thal ransmiis a block acknowlerdgment
{8l ok ACK) signal for iransmission dale of a plurality of stalions (WLANS) in a WLAN syslem, A transceiver configured o
receive data scatter and to transimil a muilll STA BA frame for data received from the plurality of STAs, And 4 procassor couplad
1o the transceiver, the processor configured {0 process the data and to configure the mulli-STA BA frame, whersin the processor
nciudes the MAC STA field, the BA conired field, and the BA information field. Wherein the BA information field comprises: AlD
information about one oF more 8TAs {o which ACK 7 NACK i ransmitied among the plurality of 8TAs and wherein the BA
information fieid is a B tock ACK bitmap subfieid and starts 34 The present inveniicn proposes an AP device configured o
include individoal information feids including BA indicator informalion indicating whether one or more of the starding sequence
control subfields are included,

Another aspect of the present invention is 4 station {STA) device that receives a block acknowledgment (hiock ACK) signal from
an access point (AP} In 2 WLAN system, and iransmils data o the AR A transceiver configured {0 receive a confirmation
acknowledgment signatl for the dala from the AP through a mull -STA BA frama! And a processor, connedted 0 the transceiver,
to configure the data and 10 process the mulli-STA BA frame, whereln the malti-S7A BA frame includes a MAC header field, & BA
control field. and a BA information field. The BA informalion field includes AlD information for one or more STAS thal are ACK /
MACK fransmifted among & plurality of 8TAs, and the BA information fisld includes & Block ACK biimap subfieid and a Siarding
Sequence Controt subfleid. A stalion apparalus is proposed, which includes an individual information field containing BA
indicator information indicating one o more molusions.

in this case, ihe individual information field may be an information fleld for sach TiID or an information field for each Al

21 When e BA indicator information of the individual information field indicaies the first value, the BA informalion field may
not include the Block ACK bimap subfield and the starl sequencs control subfieid, and the BA information field may include the
i can indicate ACK for all MPDUs in the PPDU received from the STA having the AlD included in the AlD information.

{13} When the BA indicator information of the individual information field indicales a second vaiue, the BA information field
includes a 34 source controd subfieid at the stan,
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Zlock ACK bitrmap subfield may not include, the BA information fisld afier the MPDU o the starl sequence conird sublield value
of the piuraiity of MPDUs in the PP received from the STA having the AlD inciuded in the AlD infermation i can indicals the
ACK for ali MPDU of

When the BA indicator information of the individual information field indicales a third vaiue, the BA information field may include
both the Block ACK hitmap subfield and the 34 source control subfield af the starl.

The muliiple STA BA frame may be a mulliple TID BlockAck frame including mudtiple TID subfields in the BA controd fisld

The BA informalion field may be repeaiedly included a pluralily of fimes, and sach of ihe BA information fields may indicate an
acknowledgment answer for a different STA,

The Individual information field may have a langth of 12 bits, the first Dils BO 1o 11ih bit B10 may indicate the AlD information,
and the tweifth bit B11 may indicate the BA indicator information. have.

(18] Daia received from the plurality of STAS is uplink multb-user

#omay have a UL MU PPOU (PPOU) format, and the PPDU received from a specific STA may inciude a single MPDU or a
piuratity of MPDUs.

The UL MU PPDU received from the pluraiity of STAs may be received in response to the AP ransmilling a lrigger frame {o the
plurality of STAs.

Advaniagecus Effecis Accorging io the prasent invention as described ahove, in the UL MU transmission situalicn, the AP can
efficiently transimil an acknowledgment signal to 2 pluralily of 8TAs by minimizing the overhead,

iBriai Desoriplion of Drawings]

2111 15 a diagram illustrating an example of a configuration of a8 WLAN systam,

i22] 2 is a diagram illustrating another example of a configuration of a WLAN system.

23] 3 15 a view for explaining a biock Ack mechanism ulilized in the WLAN sysiem.

241 4 is a disgram llustrating a basic configuration of a biock acknowiadgmeant frame,

{25] FIG. 5 is a diagram dllustraling a specific configuration of & BA contro! fleld shown in FIG. 4.

26] FIG. 8 is g diagram flustraling a spesific configuration of & BA information fieid shown in FIG. 4.

2717 is a diagram illusirating a configuration of a Book Ack siart sequence control subfisld,

28] 8 is a diagram Hllustrating a BA information fleld configuration of a compressed Biock Ack frame,

28]

g Hllusirates a BA information fisld of a Mul 71D Binek Ack frame,

<

(30} 10 and 11 Hiustrale a case in which the Book Ack mechanism s applied to the downlink MU-MIMO scheme,
311 12 8 a view for explaining an uplink multi-user tranamission siiuation to which the present invention is applisd.

32] FiGG. 13 i a disgram dSiustrating 2 frame struciure o be used for a downdink mulll-usar Blook Ack mechanism acoording to
an embodiment of the prasent invention.

33] FIG. 14 Hustrates an exampie of changing a BA contvol fsld configuraiion in FIG. 13,
i34] FlE. 15 Hustrates an exampie of using a BA information fisld of FIG. 13 when a BA frame is used as a Mul F8TA BA frame.
[35] FiG3. 18 is a diagram illustrating a configuration of a Per AlD info field In FIG. 15,

i38] FHz. 17 i a diagram Hlusiraling a case where BA ingicalor information s added afler ihe AL information and the reserved
field

37118 and 19 iustiate Block ACK Stad ing aceording o one embodiment of the present invention,

Figure showing the sequence contiol field and / or the Block ACK bitmap field omiited.
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58] 20 1o 22 are disgrams for explaining a Mul -8TA Block Ack mechanism ulilizing the BA indicaior as describad above,

I39] FiG 23 is 8 diagram Blusiraling a moul BRTA BA frams forral according o ancihar embodimaent of the present invention,
FiG.

1401

24 5 g diagram for explaining an apparatus for implementing the method according o the present invention. [Form for
wnplemantation of wvention]

411 Hereinafier, praferad embodiments of the prasent invention wili be described in detadl with reference (o the accompanying
drawings. The detailed description, which will be given below with reference {o the accompanying drawings, is intended fo
desoribe axemplary embediments of the present invention, rather than to represent the only embodiments In which the invention
may be practiced.

42} The following delailed description includes specHic delalis in order o provide a thorough undersianding of the present
nvantion. However, one of ordinary skill in the arl appreciates thal the present invention may be practiced withou thess spenific
detaiis. In some inslances, well-known struciures and devices are omitied or shown in block diagram form, cenfering on the core
unclions of each stiucture and device, in order to avoid ohscuring ihe conceplts of the present invention.

{43] As described above, the foliowing description relates to a method and an apparatus therefor for efficiently utiizing a channel
fraving a wide hand in a WLAN svstem. To this end, firs a WLAN system o which the preseni invention is applied wili be
describad in delail,

441 1 is a diagram illusirating an example of a configuration of a WLAN sysiem,

i45] As shown in FIG, 1, the WLAN system includes one or more basic service sels (BS3s). A BSS is a set of slations (87A5)
that can successfully synchronize and communicate with each other

48] A BTA I3 a Iogical entily thal includes Medium Access Contrel (MAL) and a Physical Layer interface o a wirsless medium,
The S8TA 8 an access peint (AF) and a non-AP STA (Non-AP Stath. ion}. The porlable terminal operated by the user among the
STAs i a non-AR 8TA and when referred {0 simply as an 8TA, i may aiso refer o 8 non-APF 8TA Non-AP ETA includes a
terminal, & wireless fransmit / receive undt (WTRUL, 8 user equipment (UE), a mobile station (Mobi e Siat lon, M8), and a mobile
terminai (Mobi ie). it may aise be calied other names such as Terminal, or Mobile Subscriber Unit,

{47} The AP is an entily that provides access io a Dhsiribution System (D8} through an associaied Station W wireiess medium
coupied to the AP The AP may be called an aggregation conimliar, & base sialion (BS), a Node-B, a base {fransceiver sysiem
{HT8), or a sile conirolian

48] BSS can be divided into infrastracture BES and independent BES (IBES),

48] The BBS shown in FIG. 1 is an IBES. IBSE means 838 nol including AR and does not include AP so that access o DS s
not allowed, thus forming a seif-coniained network,

5G] 2w a disgram llusirating another example of a configuration of 2 WLAN system.

i51] The BES shown in FiG. 2 i an infrastructure 885, infrasiruciure BSS inchudes one or more STAs and AFPs in the
nfrastructure BSS, communication between non-APSTAS is perforrned via an AP However, when a diredt link s established
belween non-AP STAs, non-AP BTAs may directly communicate with each other,

i52] As shown in FiG. 2, g plurality of infrastructure BSS8s may be interconnecied through 2 DS A plurality of BESs connsected
fhrough a 38 is called an exiended service set {(E88) 8TAs inciuded in the ESS may communicate with each other, and a non-
APSTA may move rom one BSS 1o anoither BSS while cormmunicating seamisssly within the same ESS

53] The 18 s & mechanism for connecling a phuraiity of APs. The DS does nol necessarily need 1o be a network, and there s
ng limitation on its form a3 long as i can provide a predetemmined distibution senvice, For example, the DS may be a wirsless
network such as a mesh netwark, or may he 3 physical structure that connects APs io each other,

i54] Based on the above deseription, & block acknowledgment methoed in a WLAN system will be described.

{55] The Blook Ack machanism incresses he channel efiiciency by iransmitting mullipis acknowiedgmants in one frame There
are two types of block Ack mechanisms. nstant answering and delayved answering, The immediale response method s
advantageous for wide bandwidih and low delay fraffic {ransmission, while the delay response method may be suiiable for
applications that are nof sensitive 1o delay. Unless otherwise specifiad in the following description, an STA that sends data using
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a biock Ack mechanism is referred o as an originalor and an STA thal receives such data as a recipient.
58] 3 Is a view for explaming a block Ack rnechanism uldized in the WLAN syslem,

571 The Biock Ack mechanism may be initiated by the sxchange of an add bleck acknowisdgrnent (ADDBA) requast [/ answer
Fame as shown in FIG. 3 ({8) Selup slep). ABter this disclosure, Qo8 dala frame blocks may be sant from the sender to the
racaivern. Such blocks may be initiated in 3 polied TXOP or by winning an EDCA race. The aphere of the frame in the hlock can
be fimited The MPDUs in such a frame block may be acknowledged by the BlockAck frame received gotording to the request
by the BlockAckReq frame {(h) Dala & Block Ack step).

58] When the sender no longer has data fo send and the final block acknowledgmant is completed, the sender can teminale
the Block Ack mechanisim by sending a Delete Block Acknowiadgment (DELBA) frame o the receiver. Recipients receiving this
DELBA frame can release ali resources aliocalad for Block Ack transmission (¢} Tear Down

i5%] 4 is a dizgram Hlustrating a basic configuration of a biock acknowlsdgment frame.

B0} The biock acknowiedgment frame may include a MAC header fisld, a SA condral field, and a BA informat ion fleid as shown
i FIG, 4. in addition, the MAC header fiald may include s frame condrol field, & Dural fon /1D fisld, an RA field, and a TA Bald,
Herg, the RA field indicales the address of the receiving STA, and the TA field indicales the address of the calling STA

811 FIG. b is a diagram #lusiraling a specific configuration of 2 BA control field shown in FIG. 4.

62} The value of the BA Ack policy subfield in the BA control field can convey the meaning as shown in Table 1 balow.
521 Table 1 Value Meaning

 Normat Acbio ledgment.

The BA Ack Policy sublle id is set 1o this value when the sendey renudres Iimmediate acknowledgment. The addressee refums an
Ack frame,

The viiue § s not used for data seal under HT-delaved Biock Ack during a PSMP sequence,

The value 0 is not used in frames transmitied by DMG 8TAs.

i No AckKowisdgmaut.

The addresses sends no iminadiale response yipon receipt of the frame.

Tha BA Ack Policy is st {n this value when the sender does not require iminadiste ackilowledgmeui.
The value 1 is not used in a Basic BlockAck frame outside n POMP sequence.

The vaiue | is not used in an Mulli-TID BlockAck frame. On fhe other hand, Mull +TID, Compressed Bitmap and GOR sub-
biockable BioukAck frame mediiication in the BA controd fieid may be determined according o the following rules,

1651 Table 2
<iimg cless = "EMIRe" id = "356706916-imgf000014_0001" />

G} FIG. 8 s a diagram #llustrating g specific configuration of a2 BA information field Hustrated in FI3. 4, and FIG. 7 is g diagram
fustrating = configuralion of a Block Ack siar sequence contral subfisid

371 As #iustrated in FIG. €, the BA information field may include a Block Ack Stan Sequence Contral (55C) sublield and a Block
Ack bimap subfield.

B8] Az shiowrn in FIG. §, the Block Ack biirmap subfield nas a lenath of 128 oclels, and thus may indicale a reception siate of 4
MSDUs, Bit position n in the Blook Ack bitmap field, if sel 1o 1, can indicale the successiul reception of an MPDU with an MPDU
sequence conire] valie comresponding o {(85C + m), where 88C is the starting block Ack sequence, Indicales the valie of the
confrol subfisld. On the conirary, when bit position n of the Block Ack Bitrmnap field s sel io O, this may indicale that an MPDU
waving an MPDU sequence cenbrol value correspoending to {88C + n) has ndl been received. MPLRU sequence control field and
Block Ack stant sequence control subfisld values may be treated as 18-bit unsigned inlegers, respeciively. For unused fragment
numbers of the MEDU, the corresponding bit in the bitmap may be set o zero.

52 6 s a dizgram Hlusirating a BA information field configuration of 2 compressed Biook Ack frame

{701 Tne Block Ak biimap of the BS information fieid of the compressed Biock Ack frame may have an lengih of 8 oadagon 3
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as shown in FlG. 8, and may indicate reception siafes of 64 MSDUs and A-MSDUs. The first bit of the bilmap refers 1o the
MSBU or AMSIU thal corresponds o the value of the siart sequence number subfieid, and sach bt can be seguentially
referencad o the MEDU or A-MBDU following the MEDU or AMSDU, |

i71] FIG. ¢ fflusirates a B4 information fleld of a Mu-tiD Blook Ack frame.

i72] The TiD_INFC subfield of the BA control field of the Mul { -TiD BockAck frame indicates how many TIDs are transmilted in
the 84 information fisld, in more detail, the value of the TID _INFO subfield indicates the number of TiDs -1 corresponding to the
information of the BA information fisld. For example, when the TID_INFO value is Z, It may represent that the BA information fisld
nciudes information on three TiDs

73] Meanwhile, in the case of the Mul {-TID BiockAck frame, a Per TID info subfield may be additionally included in the Block
Ak stant sequence control subfield and ihe Blook Ack bilmap subfisld as shown In FIG. 9 Firsi Per

T Info, biock Ack siart sequence control, Block Ack bilmap subfields may be iransmilied corresponding io the lowest TID
vaiie, and subseguent repeated subfislds may correspond fo the next T 1 iplet of thees subfislds mav be repeaied for each
i,

74110 and 11 Hiustrate 2 case in which the Bloek Ack mechanism is appliad to ihe downlink MU-MIMO scheme.
78] As shown in FIG. 10 and FiG. 11, the AP may transmit MU-MIMO daia frames {o g pluralily of STAs (8TAs 110 3).

{76} 10 assumes that frame exchange is performed after SIFS after MU PPDU fransmission. In FIG. 10, # is assumed that an
implicit Blook Ack request is set to an Ack pelioy for 8TA 1, and 2 Block ACK is sel fo Ack policy for 8TA 2 and STA 3,
Accordingly, the STA 1 can transmit the BA frame immedialely afier receiving the downlink MU PRPDU withow! reqguesting ihe BA
in contrast, the AP may perform poliing by ranamilting a8 BAR (BA Reqgues) frame to 8TA 2 and STA 3, and STA 2 and 8TA 3
ray ransmit a BA frame.

i77] Meanwhie, FIG. 11 is an example in which rame exchangs is performed withoul SIFS afier MU PPDLT, and assumes that
an Ack policy is sat to Block Ack for ali 8TAs Accordingly, the AF can poli by ransmilting a BAR frame to all STAs.

78112 is a view for explaining an uplink mulii-user ransmission siiuation o which ine present invention is apphed,

78] As desoribad above, in the 802 11ax systern, g UL MU transmission scherne may be used, in this case, as Husirated in FIG,
12, an AP may tiigger & frigger frame {o a plurality of 8TAs (for example, STA 1 {o 8TA 4). Can be statted by sending. The
irigger frame may mclude UL MU sliocation information {eq. rescurce localion and size, STA D5, MCS U type (MIMG, OFDIMA,
ein yy, In more deiall, an example of information that may be ransmitied in 3 trgger frame may be as follows.

80} Table 3
oo churat jon <> L for UL AU frame s o e
<imyg class = "EMIRel" id = "3156795215-imgf000017_0001" &>

i1} Meanwhile, as shown in FIG. 12, the AP may acquire TXOP to transmit the lrigger frame through 2 contention process io
ancess the medium. in this regard, §TAs may rapsmil 2 UL data frame in 2 format indicated by the AR afler SIFS of a trigger
frame. in ihis regard, i is assumed thal the AP according 1o the preseni invention performs an acknowiedgmend on the UL MiJ
data frame through a block {BA) frams.

82] Howevar, since the BA frame for the UL MU frame as described above is significantly larger in size compared o the BA
frame for the UL MU frame, the cverhead may be a sericus problem. For exampie, in FIG. 10 and FIG. 11, the BA frame
fransmified by 8TA 1 includes BA information on data fransmiiled by the AP 10 5TA 1, whereas the BA frame transmitied by the
AP i FIG, 12 is ULAU date transmiied by STAT io STA4, i will conlain the BA Iinformation for the frame. In addition, the
everhead of the MAC frame size may cormespond {o 32 bvtes when the compressed BlockAck is used and 150 bvies fur the
general BlockAcok.

53] Accordingly, preferred embodiments of the present invention propose a method of efficiently fransmiiting a BA frame ina UL
M situation by using the Muli-TID Biock Ack frame formal among ihe above-described BA frames.

84} FiGc. 12 k& a diagram Hiustraling a frame slructire 1o be used for a downlink multi-user Block Ack mechanism according o
an ernbodiment of the preseni invention,

IB5] The Mulii-STABA frame lo be used according fo {he present embodiment may basically have the form of a Mullti-TiD BA
frame as shown in FIG. 13, and preferably, the BA frame is not a simple MultiTID BA frame but a muilli- # may include an
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ndicaior indicating that the STA BA frame. Accordingly, the BA information field may include BA information for different STAs,
unlike the axisting one.

IBE] FIG. 14 HHustrales an example of changing a BA conirol field configuration in FiG. 13, [87] in the BA conlrol field Hlusirated in
FiG, 14, a Mul ERAID field is added as compared to FIG. 130 A described above, the Mui { FAID field may serve as an indicator
ndicating that the MUl H-TID BA frame is a BA frame for a plurality of STAs, and may include ofher additional information for a
piurality of alils,

B8] As such, when copnfiguring a2 BA frame for muiliple users, it is preferable io include (partialy AlD informaticn for each §TA,
which may use a Far T info fleid or a conesponding fisid.

i8] FIG. 15 #Huslrates an example of using 2 BA Information fisld of FIG, 13 when a BA frame i5 used as & Mul -5TA BA frame.

B0} In FIG. 15, the Biock Ack slarl sequence control subfield and the Block Ack bitmap subfield may be similar io the above-
gescribed functions. Howsaver, in FIG, 15, the Biock Ack stan is performed for each Al by using the Per T info fisld as the
Per Al Info field, A conflguration including a Sumus subfield and 2 Blook Ack bitmap subfield is shown

91} This may be used when the Mul t i—AID field is sel lo 8 specific value Jor example, 1) in FIG. 14 io indicata that this BA
frame is a Mull -5TA BA rame.

{92] FIG. 16 is a disgram illusirating the configuration of 2 Per AlD info fleld in FiG. 15

{233] As shown in FIG. 16, the Per AlD Info field may use a smail lengih to indicate AlDs of a plurality of 8TAs. in FIG. 16, the
size of Al information is Hlustraled as 12 bils. However, when an abbrevialed AID such as PAID is used, the size of the AID
field may be defined {o be smailer than 12 bils,

i94] Meanwhile, in a preferred embodiment of the present invention, in order {0 efficiently sclve the vverhesad problem that may
oocuf i utliizing the Mul -8TA BA frame as described above, the Per TID info fleld of the Mui £T1D BA frame. (Or the Per AID
info feld as fllusirated in FIGS 15 apd 16}, | is proposed to further inclide BA indicalor information indicaling whether the Blogk
Ak stan source aoniro! sublield and / or the Blook Ack bimap subfieid can be omidtad. do.

95} For example, when the AF receives all the MPDUSs /7 AMPDUs ransmilied Hhrough the UL MU PPDOU received from a
speaific 3TA, the Block Ack starl sequence Zea field and the Block Ack bilrnap fisld may not be needad. As ancther example,
when the AP successiully receives all MPRUs 7 ACMPDUs from a specilic MPRU 7 A-MPDU among a plurality of MPDUs 7 A-
MPDUs transmilted through a UL MU PPPDU received from a specific STA. [n this case, Block Ack slari sequence information
i required, bul Bloek Ack bilmap information may not be requiver]. Therefors, in such a situstion, when ihe 'BA indinator
inforrmation’ i additionally inciuded afer the AID information of the Per THD Info field (or Per AlD info field} and transmilied, the
piock Ack slart sequence contrel subileld and / or Biock in the above-desoribed case is ransiviited, In 2 sHuation wheie the Aok
bitmap subfield is unnecesaary, overhead caused by them can he reduced,

9G] FiG, 17 fiustrates a case in which such BA indicalor information is added afier the AID information and the reservad field,
However, # is obvious that such BA indicator information may be localed immediately after the AID information.

97} in & specific embodiment of the present invention, i is proposed that such BA indicator informalion is compused of two bils
and indicates the foliowing information,

98] {13 00 : Nomal BA informat ion. This is done by Biock Ack Start ing.
indicates that boih the Sequence Control field and the Block Ak bitmap fisld are included.

{961 2y 011 Part ial BA informat ion. The Block Ack Slan Sequence Controd field indicales that the MSDU 7 A-MEDIL (or MPDU
{ AMPELD to the remalning MSDU 7 AMSDIK or MPDU / A-MaPEU are all well receivad, In this case, as shown in PG 1§
only the Block ACK Starting Sequence Conlrol fleld fogether wilh Per AlD Info (Fer TID info) may be included in the 8A Informat
icn field and transmitted.

{31 10 if the received PRPDU it 2 single MPDU, # indicates thal the MPDU s well received and indicates ACK. In addition, when
the received PPDU includes a plurality of MPDUs, i may indicate that all MPIUs included in the PPDU have heen successiully
recaived, in this case, as shown in 19, only the Block ACK Siarting, Sequenace Control field, and the Per AID info feld {Per TID
info field under another name) may be includad in the BA Informal ion fleld withou! the Blook ACK bitmag.

MO {4 11 Reservalions

i the above deseription, the BA indicaior value is merely an example, and itis obhyvicus that the speciiic value may be differently
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set.
20 1o 22 Hustrate Mul | -STA ulizing the BA indicator as described above.
it is a figure for dernonsirating the Blook Ack mechanism,

{1041 in FIG, 20, an AP may transmii a trigger frame for UL MU transmission to a plurality of STAs (eg, §TA 1 and §TA 2). in
responsa, the STA 1 and the 8TA 2 may inciude the plurglily of MPDUs in the PPDU and transmil the sams,

1108 If the AP has successfiully received ali MPDLUs afier the MPDU corresponding ic Sequence Mumber 2 among the plurality
of MPDUs received from STA 1, the AP skips the Block Ack bitmap for 87A 1, and the S8C A BA informalion fisld can be
configurad and ransmitted, including the stari seguance sublield and AlD information as shown in = 2. in {his case, acoording o
e above-describad BA Indicator rule, the BA indicalor may indicate a value of 01,

On the other hand, if the MPDU successiully received even before the failed MPDU as showr in FIG. 20 among the phirality of
MEPDUs received from STA 2 the Blook Ack biimap cannol be omitled as in 8TA 1. For 8TA 2, Al Block Ack stari senuence
control field, ang Block Ack bimap ars included and transmitled. In this case, acconding (o the above-described BA indicator
rule, he BA indicator may indicale a valus of G0,

Meanwhile, andike FIG. 20, FIG, 21 illusirales a case in which an MPDU successfully received before transmission of a trigger
frame from STA 1 exisis,

{108 BEven if all MPDUs transmilied after a specific MPDU are well received, including the previous PPDU as well as the current
PRPDU ondy the 55C may be fransmilied. This indicates that the MPDU indicated by the sequence number of the 580 received
a#il the remaiming MPDUs well Thal s, FIG. 27 Hustraies that MPDUs corresponding io 880 = § of 8TA 1 {o subseguent
MPDUs can be shown as shown in Fils. 21,

e

in the case of FIG. 22, all MPDUs received from STA 1 are successiully received. In this case, according 1o the above-described
24 ingicator rule, the BA indicalor value is set to 10, and the S8C and hitmap module may be omitled and transmitied in the BA
informalion fieid,

FiG, 23 iipstrates a Mul -8TA BA frarme format according o another embediment of the present invention. FiG

i111] 23 diustrates the ansmission of the AID information and the above-desoribed B8A indicator information using the reservad
12 bits of the BA information field enhancement Per TID Info fisld. In the example of Fig. 23, however, BA indicalor information is
represenied by ong bil to indicate ACK / BA. Specifically, the first bit (B3} {o the eleventh bt (B10) of ihe Per TID info field
indicates AID information, and the twelfth bit (811) stans Blosk AcK in the BA information field <> for the coresponding TID
{AHDY, i llusirates that ACK/ BA informaiien indicaiing whethar the sequence contra] subfieid and the Block Ack blimap subhield
ara oimdited is nciuded.

HB11 of the Per TID Info field is sel, {he Block Ack bitmap and the 30 subfield may be amiited in the BA information fleld. In this
case, the BA information fleld may be received from the STA of the corresponding AlD. This may indicate that all MPDUs
received inrough the PRDU {or g single MPDU, in the case of a singie MPDIU} bave bean suscessfully received,

That is, the embodiment of FIG. 23 shows a8 case where only At | Ack Indicat ions are represenied as 1-bit information among
BA indgicator values, However, the indicalor for the casa of including only the 880 may be defined in a separale field, and
various combinations may be applied according {o the siruclure of the comesponding frame.

{114} Ap indi cat fon for receiving all the rest from the MPDU corresponding ¢ a specific sequence number is indicaled in the
Block ACK Siarling Sequence Conlr field, or a specific bit or specific value in the T Value fisld indicales that thers is no Binck
Ack Bitmap, Can be. inthis case, the AGK 7 BA Indi cat ion bt of the Par T info fleld may indicals BA,

{1151 Meanwhile, g speciiic bit / field of a Block ACK Siating Segquence Control field or a specific value of 3 specific field may
indicate the presence or absence of a Block ACK {BA) bitmap. For exampie, in the Biock ACK Slarting Seguence Condrol field, a
specific valug of the Fragment Number field or a specific ratic of the Fragment Number field (LSB M bits, M = 2 or 3} indicates
the Block ACK Bitmap length, For example, all 1 or all U} can indicale that there is no BA bilmap.

1110] 24 is a diagyam [or expiaining an apparalus for impierenting the mathod as described abiove.

{1171 The wireless device 800 of FIG. 24 may correspond 10 a speciiic 8TA of the sbove descriplion, and ihe wireless device
B850 may coirespond o the AP of the above-described desciiption.

[118] The STA B0C may include a processer 810, g memory 820, and a bransceiver 830, and the AP 850 may ihclude a
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processor 880, a memory 878, and a transceiver 88D, have The iransceivers 830 and 880 may fransmil / receive radio signals
and may be executed in a physical faver such as HEEE 802 #/2GPP The processors 810 and 880 are execuied at the physical
iayver and / or MAC layer, and are connectad lo the ransceivers 8230 and 880, Processors 810 and 860 may perform the UL MU
scheduling procedure mentioned above.

{119] Processors 810 and 880 and / or ransceivers 820 and 380 may include application-specific integrated circults (ASICs},
other chipssats, logic ', circuils and / or data processors. The memories 820 and 870 may include read-on Iy memory (RO},
random access mermory (RAM}, fash memory, memory cards, storage meadia and / or other storage uniis. When an embodirant
is execuied by software, the method described above can be implemeniad as modules (eq, processas, functions) ihal perfomm
the functions described above. The modules may be slored in memory 820, 870 and executed by processor 810, 880. The
mermories 820 and 87C may he disposed inside or outside the processes 810 and 380 and may be connecied 1o the processes
810 and 860 by weli-known means,

DETAILED DESCRIPTION OF THE PREFERRED EMBODRIMENTS 001207 The detaiied descriplion of the preferred
embodiments of the invention disclesed as described above is provided 1o enable any person skiied in the ant ie make and
praciice the invention. Although the above has been described with reference o a prefarred ambodiment of the present
veniion, those skifled in the art will understand that the present invention can be variously modified and changed from the
above description. Thus, the present invention s not intended to be fimiled to the embodiments shown herein bt is o be
acoorded the wides! scope consisient with the principies and novel fealures disclosad herein

industrial Applicability
(121 The presend invention as described above is IEEE 802

11

Although it has been described assuming that i is applied o the base wireless LAN sysiem, il nead not be fimited therslo, The
present invention can be applied in the same maenner ¢ varous wireless sysiems in which the AP can operale the Biock Ack
mechanism for a pluraiily of STAs.
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| e L"T"gl Compraaed | ceR | Reseeved | Tio_iF0 |
Bl ko 1 ' 1 ] 4
Octats: 2 2 TR 2 . Varable 4
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MAC Header -
Odtes: -2 2 s

|—wmml Bioch Ack Slortag Seguence Control [ Block Ack Eimap I

=

L o

Fegeat fer cach TID

(57) Abstract. The present specification
signal with respect to fransmission data of a plurality of stations (STA)
for. To this end, an AP transmits a multi-STA
1i-5TA BA flfame includes a MAC header field, a BA control field and a BA information
field may include: AID information with respect to one or more STA to which ACK/NACK

relates to a method of an access point (AP) fransmitting

field.

in awireless LAN (WLAN)
BA frame with respect to data received fiOm the plurality of STA, wherein the mul -

a block acknowledgement  (ACK)
systern, and an apparatus there -

In this regard, the BA information

is ransmitted from the plurality of STA;

and an individual information field including BA indicator information that indicates whether the BA information field includes one

or more of ablock ACK bitmap sub-field and a starting sequence control sub-field.

(57) 2UM:
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E BME M3 (WLAN) AA "M AP (Access Point )7 B0 AE|0|M (STA) 2l ®M& dioleiol sl & =218
© (Block ACK) A28 Ta&sts 24 % Ol 2/ & & xlof cid Zolct. ol& R AP= S50 STA 2 2RE] = AFE
diole{ofl cH& c} & STA BA Z 8l & (mul ti-STA BA frame) & T & stEl, ol ct & STA BA =3 &2 MAC &l &
S, BA Hof 2t % BA HE "WeE T Edch o47|M, BA HE ZIEE =$0| STA & ACKINACK 0| &gl = 8
Lt olatol sTA of cHet AID HME, U 47 BA HE EE7h Block ACK HIEY MEZE 9 AlZE Al#A F 0] (Starting
Sequence Control ) MEEE & 8Lt ol&e ZHd{EE LEUWE BA X|AA MEE T dsle MY e Hog = g
g+
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= M A
B ol mE]
SHH AMAHAdMH CfS ASK B8 FO8g =Zog ¢ g4y 2 oF

s # x|

PlE & ok]

[1] olste] dHEE FHH AMA2H”HAAM CbE MK =5 CfF AHoOHE((STA =

Jn

HO8E =Zoee &5¢ sts ¥y ¥ ols f# Fxlof cfE Zolct.

2] FM 7/&0 e EES IEEE( Inst itute of Electr ical and Electronics
Engineers) 802 .11 EEC2M WY 5! 3 ek IEEE 802 .11a E'-e;i b E 2 .4.
GHz == 5GHz ol M Hl™3& C§ (unl icensed band) & O|8 3 1 ,IEEE 802. 11b
S 11 Mbps o H% 45& BT , IEEE 802. 11a £ 54 Mbps © ©d &S
& RIZHC. IEEE 802 .13 = 2.4 GHz oM =T Fps g ofEs
(Orthogonal frequency-division mul t iplexing, OFDM)& = = 3t 0 , 54 Mbpé )
o % L& HMS3®Ch IEEE 802 .11 2 CIE Y& 2 OFDM(mul tiple input
mul tiple  out put -OFDM, MIMO-OFDM) & XM 3&stoi , 4 7He] S7FHQl AEF
(spat ial stream) O CHSHA 300 Mbps 2| & HT&E T\HEEE.*.: ct . IEEE 802 . lin
ofMdeE A'E i 9= (channel bandwidthy & 40 MHz 7t &% % &35 O .. ol H=of
= 600 Mbps 2| T& K& H = #tch

[B] 48 =2dH¥ EE2 =z 160MHz CHEEZES| A8 3 ,87e 2 ~AERE
Xl pstod  ZIcH IGbi ¥s o =& x| ¥st= IEEE 802 .llac EEE® MM, IEEE

802 .11ax ®E E%of CHE =297 o|Foix[D: Qch
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e YAt MY]

plex otH]

[4] IEEE 802 .11ax EZ3} oM = M & 23 oFpMa (UL OFDMA) TS N K gEs
3 o&d M8BX L mu) & Aol o/lgE oH™olck. olof et E?JE* ™
& 7l8/o ApE S52 sTASEEH uwwm Eél‘?:f% T £+ Ao, ol
CHal &gy =Zolgde Tastes 7ol Eesoh

5] oltf , H+2l sTA S0 EE QI8E X 7 (Block Ack Frame) %-%ﬁH ®
XMoo= %8 N2E masE ol DT + Yoy, Haol st of
Chet mu BA Z Rl 3 7I7F XA Eof 2HI =7 BEME £ Uk

6] olatel MHMME UL mu TS A oM LHSEIEE zZI4AStstod FEFHo=

BA Z e T&sty| gt gy X Fxlof cfsf 4wk

pled sZEEH]

[7] &4&8 Ho Z2 DME A5y ¢ B LYo U FHolME FMBM
(WLAN) A|AEIO|A AP (Access Point )7} 40| AEHOlM (sTA) 2 & ool
E{of cHafl E= & QISH @lock ACK) AEE HFEsE ghgo oM |, &7
S549| sTA 2 2RE Clo/EHE F4sm  H7] |59 sTA-S2EE FAE
o olefoff cHeEt CFE sTA BA Z B (mult i-STA BA frame) € T™& s , &7

Z sTAa BA Z B2 mac Sl ZE, Ba AMo{ ZE 9l gy ME Zcg zmétst

N

0 , A7 BA ME Zcs= M7 240 STA = ACKNACK O] s Els 8Lt 0
Yo sTA of cE AD HE, ¥ 7] BA HE EEI} Bock ACK HIEY AfE

Zic 9 AlE A|EA A0 (Stat ing Sequence Control ) MEZE F &L} 0
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8]

9

4o ZHEOIEE LIEIUE BA XIAXR HEE EZ#sis WY HE HcSg X
Bete  HQSE 4= TS YHys metsoh

E 2o g ¢d sdolMde FAHBwLAN) AlA—oAM AHO0M (sTA) O
AP (Access Point )REFE S5 = QSE (Block AcK) SEE Fdss Yo
UoiM , 471 ap of CIOIEIE T& D , 47 aAp 2FE| 47| clole{of cHg

&l 8t &

N

8 A=EE CF sTA BA Z 2| Y (mul ti—STA BA frame) & & 3

»
re

1

HC

471 & sTABa ZRIUE wac S0 BE, BA Mof HE % B HE HEE
ZEstod , 47 Ba ME EEE 240 STA § ACKNACK O M&EE &L
o4 9] sTA of CHE AD ME, & 47| A ME ZCEJL Bock ACK HIE Y M
soc gl A& AEA FMO{ (Start ing Sequence Control ) MEZC F 5LE

olgrel ZEHO{FE LIEHHE BA XAIX HEE Z&Ess WY HE HEEs

g

oot
ol

tE, HASY &z =4 2ys Fetsoh

B 2o = o2 o FHoME FAB#wWLAN) AMAEAH =32 AH oM
(s7A) o| T& clolelol Cisl ES = QSE (Block ACK) ﬂié H&sts AP
(Access Point) 2 M 47| 539 sTALZEE OOlEHE $dsn A7 =
+0| sTA @28 A8 dolefol g cfE sTA BA T & Y (mul t i—STA BA
frame) & TS TS FHEEES 787, W &7 s3:47 2 AR, &

7| HiolE{& XMzlstm, 47| CtE sTA BA ZRAE FHEIES FHEE =

EHNMHE ZEstE, &7 T2AHMHME &7 ChE sTA BA Z B YO| mac & H

ol

Zc pa Mo We g pa ME ZLCE ¥ HEHLE MEtod, 47 a HE
HeE  A7] 42| sTA & ACKNACK Ol & &= &Lt ol4 el sTa of CH#f

AD ME 9 M7 pa ME LSt Bock ACK HIE® MEZe gl AlZ Al
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A A o] (Stat ing Sequence Control ) AMEZ=  E 5L 04 g Eﬁ'ofl‘?‘i..
LtEHHE BA Xl AR HE & E‘HE;rE e ¥ =@ iz & FHE,
AP & % & X o gt

[10] B Lo £ Of Y SHME PMBMWLAN) AlAHM AP (Access
Point )2HE 25 = QSH (Block ACK) 28 $ i AHOM (STA) FH
X2M , 470 Ap o dolEHEg TH&ssm , &7 AP 2RE 47 I:ilt.)lEUHI CH &

==

.°,.|ﬁ

golgg A28 35 sTABA Z &l &Y (mul ti-STA BA frame) 2 S 3l —’Fltf
FHEE 387 ¥ 47 547 AHE, 47 dolHE FME D,
47 o5 STABA ZRlYd X2lsc®8 FMHEE Z2AME ZEHE AT
CHE STABA Z 2@ mMac 8lf E=, BA Mol EE 3 BA BE e g =28

M, 47 BA BE HEE, 552 STA § ACKNACK of H&ElE 4 oY

o sTA of cHs AD HME, A 47 A ME EEJF Block ACK HE @M M= F

In

o Al E A A Ho| (Stat ing Sequence Control ) M E2Z= & s Lt ol

o

ZEHOEE UEUHE BA XAA HEE X HEstE WE HE E=EE 2 H
dE . cdoM FxE motgo —

[11] of7lM ¥ HME Hee TID € ME EHE g AD ¥ HE EHEY =
24Ck,

[12] Al iy ME Zcol A XKIAIR HEI XN 1 s UEUE HP
47 BA ME EcSE 47| Bock ACK HE WM MEZEZ 9 & 7] AlE A A
Mol ME2 EHEE E#skl o8 4+ on, 47 BA ¥ ESE 47 AD
HEo XEFE AD 8 7% sTAS =2RH £4F pPOU S 2E MPDU E O Cf

g ACK& LIEME =+ Qlch
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[13] 470 e HE EHeo Ba KA HEI N 2 g2 UEUs B,
47 Ba ME Tes M7 AME OAMuA MO MEBISE =z #Edz , 47|
Block ACK HIEY MEEHEE Z #3ix] o2 + A2, #7 A BE HE
E &7 ap HE ZHE aAap E JHE sTA 2 2HE 48 prou WO 5
ol MpoU E B # 71 AlE A#EA Hol MEZEE Zro cigste wmpou 0F2
2 E wmpouof CHEr ack 8 UEME £+ lch

[ 14] #70 ME HE Heel Ba XA HEI M 3 & LEUE ’é?.
A7 A HE Fes 4 7] Bock Ack HIE Y MHems 9 A7 AF Ay A
Mol M2 EcEE =25 EHE £ ok

[15] 471 cf& sta Ba Z U ¥7] ea Mol HE W O0F o HME EE
E Z gste CF TID Blockack Z Y = AUtk

[16] 47 Ba BE s sS4 o2 dEcglol EHE £ ded, &7 5=
o B MW HC zue ME CE smol Of ®eSgE Usd 4 o

7] §70 Mg He Wes 12 HE ZoE AE 4 geol M 1 HE @)
Wxl H 11 HlE®) 2 &7l ap HEE , ® 12 HE@®H = &7 BA RI:'\I
A HEE LEE gl

(18] &7 =m0 sTA 2 2RE SiEe ColEHE 4883 OF MSK
PPDU (UL MU PPDU) BAE 718 = U2l ,5dH sTA 228 S & # PPDU =
EFY mPOU = £ =32 MPDUE EZEHE = Uk

119 &7 H+o] sta 2 2HE S 4sE uLmMupPPOu E H7] AP 7] 52
ol staol EEH zZalda s i Sstod .—‘H_'%l = %,

el =a]
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[20] A=dt diol Ze B 2o mEaHE, u v ME Ao ap 7t 2 HE
S8 xAstsol =ao sTAO| 2SX0oZ HOSE ASE Mz ¥ & ot

I Ho| ZHEFEE M EH]

5 [21) T 1R PMH AAHO TAo YaE Ll T@olct.
Y T ok MW AlAHO TAO B OB LS T@olc.
23] E32 PMU AAHM HEEE B2 Ak HFHUES MU 9
# =odolch.
[24]

T 4c ES HUSE == e 72 74

=3

= e T oot

10 (25] T 55 5 40 SAE A Mo BEO| TAHAH FAS A Tl
=
[26] 62 £ 40 EAE A BE Tcoo FAHH FHE T AE THO|
ct.
[27] £ 7 2 Block Ack AlE ABA Ao MEZES FAHE T A ZHO|
15 ct.
[28] T 82 YUEEFE Bock Ack Z el A HE E= FHE T AF =Wl
=
[29] T 9 ©E Multi-TID Block Ack Z 9| Ba ME EHEE T AIE THO|
c}.
20 [30] £ 10 % & 118 Block Ack MHIZ{LIEO| st 3 Mu-MmMo & Ao HE
Zle BLE A7 9E zHolo,
[31] E1n2eg

dFol MEE 43 coF ASK

s Hd¥gs HdEst
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7| @&t =Holc.

B2l £ 132 B $wHo HTEE U MAHeol met #¥UI o4E AR
A} Block Ack M7 LIZof 82 Z 2 FXEE T A =@o|c}.

[33] T 145 £ 130M BA KMof EHE T2 e Adao|ct.

[34) £ 15 = BA Z 0] Multi-STA BA Z Bgez #EEEE ZRo £ 13

o A ME HEE # 38 HelE T AIE T Holch,

[35] £ 162 & 150(M Per AID Info E=9| FMHE2 T A =@o|ct.

[36] T 17 2 BA X|AIRF HEE AD HEQ & ZE oo Fide FH
$E T At =HolCt.

[37] T 18 T 19 2 &Ho U MAZeio| wek Block Ack Start ing

Sequence Control EE= 2/ =& Block ACK bitmap E=71 Mgs EElg T
Algt Edolc —

[38] T 20 WXl 22 £ &&8 Hi Z2 BA X|ARFE ESE Mult i-STA
Block Ack HIZ{LIZE S d s 7| g =Holct,

[39] T 232 & 2o g o MAEEo WE Multi-STA BA EHI%I z 4

2 T A ZEolct.

ro

[40] T 24 = B Lo wE gHes FHEsry fI# s dHst| &

T Holct.

& EO| MAE 28 Hei]

[41] olst, B wHo| mE HAEH MA Helg HREE THsS H=sfo

A MstA dEstct HEPEE ZHI 7 olsto] JHAIE A AME d¥E2 B %
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[42]

[43]

[44]

[45]

[46]

ol oA HAEEHE HdYsnK se Holn B gEO HdAE = ¢

FUf MAEHEIE LIEFUHDA 3= Ro| obulch.

rr

olstel HAME H¥E2 =2 ¥

02

of gxiEt olstE@ MIstrl fsHMd FA
M OMEAte =EEsc. a2, gdxes 2 gHol o#HE FAHM MEM

g ol AAE = USs oAt HE B, 2 €Yo MEo 2ExMKE

W eyl ol BRI FE U FAE MFEMU, 2 I L Fxlo

S AMEs E8xMoz WS8sY 9 ww U oF YU Fxlol chE ol

Ol 98 BX B YEo MBEE MY AAH o FAHMEoE MY

T 12 FoY AAHo Fdo g U T Holch.

a

E 10 TAE HE Zol B ALARHR2 S ode 72 MHA
M E (Basic Service Set, BSS)& EZ & &t Bss & HBXHoE S7|#E 0F
oM M2 St £ e AHOM (St on, STA) Sl E & olct.

STA & O A &H<% ™ 0of (Medium Access Control , MAC)S T OHA o cf
st 2 2| Al & (Physical Layer) CQE{HOlAE Z E3E =2 MWA2 M, A
ZQIE (access point , AP) @ H| AP STA(Non-AP Stat ion) 2 = & #Ct. STA &

ol M A 2AF7F Z 2ste FOE ©Y2 Non-AP STA 2 M | B&d STA Ol2tD

O

g = Non-AP STAE 7t2l 7|7l $#Ch Non-AP STAES CHE(terminal ) , F
S8 8 Y (Wireless Transmit  /Receive Uni t, WTRU), MN&8X % Ht (User

Equipment , UE), ©O|S = (Mobi le Stat ion, MS) , FCHE C & (Mobi |e Terminal ),
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TE 0ls 7IUAt W (Mobi le Subscr ber Unit) 59 Cif Hioczx g

4
20
Q

[47] O2lm AP £ AAlof 2 ZEE STA(Associated  Stat ion)oll Al £ A1 o ®|
E S35 BEul AlAE(Distr ibut ion System, DS)S2o| H&£2 HIses A
5 olct. aAp & &3 Ho{7|, 7|X|= (Base Stat ion, BS), Node-B, BTS(Base
Transceiver  System) , = £ MOE AMo{7] 52 E£2 % 9ch
[48] BSs £ QI ZatA E H & (infrastructure) Bss 2 5 /% 2l(Independent )
BSS(IBSS) 2 TEY = Uch
[49] T 10| S AIE BBSE IBSSO|CH. IBSS &= APE T #3lx| & BSSE 9
10 Olstm, AP & Z&stx| oo 2 ps20 M&0| 5{8E A SotM & 7| bl
H HESI (sel fcontained network) & O|&cCh
[50] T2 FHY AMAHo FHo g HE UEH ZHHolck
[51] T 20 TAE BssE 2zZA EHF Bss olcCh. ﬂia}ﬁ E™% BSs ©
Lt oleh ol sTA X AP E E g dtch  QEZetA EH X ss o A HIAPSTA%IM
15 ole] s4l2 AP & ZFAfstod OlFof{xE Aol ¥EOIL | Hl AP STA ZHol A H
23 (link) 7} MHEE ZA=20E H AP STAS ArOlolA EEH SAE 75 3ot
(52] £ 200 SAIE b Zol , Bio QlmptA E2R pssE ps B Ea A
2 oFg £ Yok ps & S0l oFAE =o| Bss & ¥ MHA ME
(Extended Service Set, ESS)it EHCh. ESs Off Z E &&= sTA ER A‘I_E. SAE
20 $ Qlon K =uUst Ess LHolA HlAPSTAR T olol & AlsHA st BSS
oM Ct2 Bss 2 0|S¥ = Rlck

(53] Ds £ H$2 Arp £E2 ZdsE ol FH LS (mechanism) S 2 A |, BtEAl 4|
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Ef3Yd HesE 9dem, £¥o Eu MurE HMIg =+ UotH I FEo

i M= offd A gol glck. ol#CH, psE M 4l(mesh)y HERIS E2 7

M UEITY =2 AT APEE M2 HEAA F£ 2282 FEEd =
e

[54] ol g HEoR M AL=AH B2 & SH (Bock Ack) HAlof
CHal 4 etct.

[55] B8 Ack Oi#HUEE stitel =z ol =59 FHQASEHE =z gAAH T
sHeEM HMd 2488 FUAMIE gAol. 85 Ak HAHAUEHE F

A BE %4 U X 8F WAD UL 2 K wAO EXHL FA SE

=

X Eefm dao welE BE XY 8€ 9

£

£

ro

Gag b2 oy
Alg xlgho QUstx] ofe olEelolMdel MEgHEg = ok olste HHo
A Sts| ChE 78O YWe & 858 Ak HAHLESE o[2stod ClojEHE ¥
e STA S WA (or iginator) 2 , 0l2{# CIOIEE $&sts sSTAS #&x}

(recipient )2 LtE ok

[56] T 38 MY A2rHUM EEEE B8 Ack HALEE d8s6 7] ¢
st =mHolct.
[57) 8 Ack HAHAUEE T 3 of T AE HS ZHo| ADDBA (add Block

Acknowledgment) QR &H/S Y = glol @m#tol olsf JHAIE = Ut ((@) Setup

EAH). olgt Zol JHAIE OlF ,cos HOEH Zog 8282 WM 2EH

nr

Fa oA TEE += [tk olgt e ESE2 E”E T™XP Y = EDCA

I

ZHolM olZHezM JHAE + Aot A7 €% U Zoede FE AMEHE

10
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(58]

[59]

[60]

[61]

[62]

[63]

= Q. olg 2 Z Y 5 L MPDUE 2 BlockAckReq T Bl Yol ol gt 2
ol wel =4 cl= BockAck Z 2ol ol&f =& Helg £ ok (b) Data
& Block Ack EH A,

AR o old Ta&E dolH gin 2E ESF Ak mEtol #AERE

rir

A9  HaAE =+ & Aol Al DELBA (delete Block  Acknowledgment) = g &

T &stod Block Ack Ml HU&EE SEg =+ ck 0l2t ZTE DEBA Z &Y

o

TolEt + 4RE Block Ack FEE  flE| #@EE ZE e sAEg =

mo

2l ((c) Tear Down T AH).

Holg o zZaldel 2 #4848 el Z@olc.

H1
=
rir
Lig
i

E #028Y =zZgde £ 4 of TAE HQ 2ol Mac dcl HE | BA

g

Mol (BA Contol ) E= 2 BA ME (BA informat jon) EEE EEE £ lch
=g, mac Sl Bee zZ Y Mol RS, Duat oD EE Ra e % TA
Weg o zgg £ 9ok oM RA EEE £ 4l STAQ FAE, TA s @
8l STA O FAE LtEuict.

£ 55 E 40 TAEBAAO B FAMY FHE A THO
c} .

BA Klol HE Ul BAAK B MuEsol Zte ol & 13 Ze o
E ©gg £ Ut

E 1]

11
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Value Meaning

i} Nomal A cknowledgment.
The BA Ack Policy subfie Id is set to this value when the sender requires immediate acknowledgment.
The addressee retumns an Ack frame.
The value 0 is not used for data seat under HT-delayed Block Ack during a PSMP sequence.
The value 0 isnot used inframes transmitted by DMG STAs.

i N o AckKowiedgmeut.
The addressee sends no iminediate response UpoOn receipt of the frame. :
The BA Ack Policy is set to this value when the sender does not require iminediate ackiiowledgmeui.
The value 1is not used in a Basic BlockAck frame outside n PSMP sequence.
The value | isnot used in an Muli-TID BlockAck  frame.

[64] 3, BA Mo{ E= Lf Multi-TID, Compressed Bitmap 23 GCR A 2

YEEL Jkset BlockAck =Z 2y HEE oOsi e 7o wmet AYE

= Uch
[65] E 2]
Multi-TID Compressed Bitmap GCR ; "
subfield value subfield value subfield value BlockAck frame variant
0 0 0 Basic BlockAck
0 1 0 Cowpressed BlockAck
1 ] 0 Extended Compressed
BlockAck
1 i 0 Multi-TID BlockAck
0 0 1 Reserved
0 1 1 GCR BlockAck
1 0 1 Reserved
1 1 1 Reserved
[66] E 62 £ 40 T AE BAEE FHceo FHHM FHE DA ZHOO

£ 72 Block Ack AlZ Al@A Hol MEE=S FHE ZEAFE ZEHoOCH.

[67]

E 60 TAE He @ol BA ME EEE Block Ack AlZ Al A M o

(8SC) M 2= 4 Block Ack HIEY MEZcE EHg 5 lch

(68]

T 6 ol =AE d2 ZO| Block Ack HIEY MHE H=s 128 5 &l 20

12
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E 7ix|Iod , olof w2t 64 JHOl mspu o =& HEfE LEE = RICh  Block

Ack HIEY ZE9o| HIE &YX n2, Y 12 MHHEEE ZBR .(ssc+n)0 COf

e

85t wmpou Al EA Hof 2 ZIXIE meoull 4 HIE LEE # ?*'904'_,_
04 7|M ssc = Block Ack AlZE Al®A Aol MEZ=o ZI2 LbE it o|9t
5 22, Block Ack HIEY ZE=o| HE Q%[ nol o022 MHMHEEE Z$ ,(SSC +
n)of cH&sts weou AlBA Hof 22 7hx|E wmeou 7t FAIER| ks e U
Et'd £ 2ck wmpou AlEA Hof BEE 3 Block Ack AlE AlEA Aol ME-

Ze =8 ZtZF 16 HIE unsigned integer 2 FZ2E 7 YUCL wmspou 2] O|AF

& fragment number S 0| CHSAM ,BIEY U CiSseE BEE 0 22 HAHE

10 = dct.
(69] T 82 USFE Block Ack Z el Ba HE EHE FHE T Al# EEOI
ct.
[70] AEE Block Ack Z cll2le|l Bs HE EEQ| Block Ack HIEUW2 T 8 0||-

TAE HS ZO0l 8 S3% ZOE 7ME = U2e0d ,64 7HQ mspbu X A-MsDU Q|

15 24 NEKE UE 4 ook HIES| MMM HES A% ABA H: A
2 Eeo| ghof cigste wmsbu £& Amspuo| CHig&tod |, 2 BHIEE & 7] msou
= AMSDU Ol% 9| mspu = AMSDU O &KMo 2 88 4 ‘i’,\'E}..
[71] &= 9 = Multi-TID Block Ack Z &2l Ba HE TLEE T A8t E®HO|
ct.
20 [72] Mul ti-TID  BlockAck = 2|0 Ba Ao EE=9| TIDUINFO AMEEZE=E Ba

YE EooMd ® JHel TiD of chE WEE TES =X[E LE U FRAH2

2 TIDINFO AMEZ=o|l Zte pa HME Zceol MHEO Cfgste 1D 9 + -1

13
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mjo

LIEFHCE ol S0 ,TIDINFO ol 29 ZR Ba ME Z=E 3749 TID
of cigt MEE = EEs Ueld £+ ok

[73] St¥ , Multi-TID BlockAck Z 2|elo] Ze T 9 of T AIE Hi o J;FOI'

Block Ack A[ZE A[§A Hof MEEE & Block Ack HIE Y J\'IE%'EOH | F7t

5 Ho 2 Per TID Info MEZEE ZHE = Uot. 7HE 3ol SES= Per.

TID Info, block Ack AlZ A|#A Xof  Bock Ack HEY MEZL=sS 7h%

22 TID ol ci8stod TEE = fUem , olF 9 HEEs MEEEEE o
& TID of &8 = Ut olg MEZ =59| Triplet 2 TID Otk BH5E =+
4ch,
10 [74] £ 10 % £ 112 Block Ack HIZ{LIEO| st&E 3 mu—MiMo H A0 HE
Tl ERE d3st7 I8 =Holc.
[75] T 10 X T 11 0 TAE HL ZOl AP = 552 sTA (STA 1 WHX]| 3)
of M| Mu-miMo H|OlE = llgle ®EE =+ ot
[76] T 102 muppou ®& F SIFS OlF = I metol O|Roixle ZHE 7t
- Motk S 10 © 29 sTA 1 0] CHEME SAIK Block Ack 20| Ack &

Moz AHAEE/T ,sTA 2 U sTA 3 0of CHSHA = Block ACK Ol Ack =Mooz 4
ME e Jt-™stQdck olo meat sta12 Ze Baof OfEt 2F QUoIE F A
8t 223 mu PPoU ¢ F BA ZRYE TBE £ . olof P&l sTtAa 2 Y

STA 3 O A= AP 7} BAR (BA Request) Z BYe TAslod E2g 3y £ 9

20 o™, olof cHal sTA 2 & STA 32 BA ZEYE ®SE £ ct
771 BE, T 112 mupPDLTE SIFS Qo = @ mEtol O|Ro{xlE dZAM,

DE STASO| 7 Ack X% 0| Block Ack @2 MK E ZHLE 7}&stch olof m

14

890



WO 2016/068572 PCT/KR2015/011367
2t APE B2 E STAO A BAR Z AllYeS T4sted EFEE £+ Uk

[78] T 125 2 €0 M2BE 4¥3 oF MSA s d¥s  dys

7l I =¢olct.

5 [79] APEE HEQE Ol 802 .11ax Al2AHE o ME UL Mu TS tgqo] Ags
= Uen, ol & 12 of T AE de #Fo AP 7t J+2 STA (dE E o ,
STA 1 Xl STA4)ol Al E 27 = 8l (Tr igger Frame) & Z&E o2M A& S
= oct, E2H Z Y2 u Mmu 88 HE(HE Eof A $Ii_| %2 =37,
STA ID& , McsS Mu EF &l (MIMO, OFDMA 5)) & EZ#EE &+ 2lch #:ﬂlﬂgi E

10 3 ZaYo TEsol MAE 4 UE Mo wiE o8l ZE % 8
ct.

(80] E 3]

| -— UL mu frame of CH# durat ion —_ . —_——
- Number of allocation (N)
- Each allocation’s Information

SU/MU

AID (MUY 7%, STAFRHE 712 £g40.)

Power adjustment

Tone(/Resource) allocation information (e.g., bitmap)

MCS

Nsts

STBC

Coding

Beamformed

Etc.

81] BE, £ 120 SAE Be ol AP £ miAo Hasy Sld AW

15 HE8 HA E2H ZedE TS TXOP 8 EHS#® =+ Aok oo oHal STA

mn

2 E2lH Zddel siIFs olF aArofl 2olsl x|AlE = %oz UL dolE =g

15
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e TasE £ ok olof cH8stod E o 2 APE BA (Block ACK) X

fiio

BHYUE S8 u ow CIOIE ZAU ChE HO SHER +usE WE IHE

c} .
[82] chob, A8t Hiet 228 u mo Z Aol cid ga Z Y2 UL mu =g
5 Hof chgh Ba = Adnt dlmatod |7 4GS FHX| I HEM 2B =7t

MZtat BANE 5+ Uch. olE Eof T 10 ¥ T 11 01A sTA 10| FSsE
BA Z Y2 ap 7t sTA 1 0 &E CiolEfol CHE Ba HEE ZES X[, &
1200 M AP7t HEE A Z YR sTA1 WX| sTA47F ©&EE uLwu HOE =
gldoll ciE sa HEE EZ#st7l Bk F8 ,mac ZEYUSY IVE S
10 Block Ack 2 M &35t Z 9 32 HO|E , Y8 Block Ack 2 Z$ 150 Hf O|Eof
48s5tod eHI=7 EXME = ok
83] olof met B LIof HHEEE MAZEHEoME H4&F B Z 2 YE
S Mult i-TID Block Ack Z 2l Z%g #3504 u w &M ZE2HoR
BA Z2|UE Tase YRS Hetdtch
15 (84] T o132 B wHo HEEEF U MAEE wet st¥RI O0F A8
At Block Ack HZLIZo €88 =zZ 3 FEE ZAI# =Polct.
(85] 2 AMAHEeHol w2t A2E Mult -STA BA Z HYUE JIEXHez T 130
SAE det Zol MutiTiD BA Z e TEE JE + U, HHEES
He 82 Ba Z ool B8t Mut iTD BA Z 20| ofLf2t multi-STA BA
20 zLdUe UeElls XIAXE ZEE + ok, oo wat sa HE Hes
ZIED 22l M2 O E sTaol CiE Ba BEE = £ ok

[86] E 4= T 130|M BA Mo E=E FH& HZAEE L olct.

16

892



10

20

WO 2016/068572 PCT/KR2015/011367

(87 T 14 of TAIE BA Mo E=E T 13 I} CHH|3t0 Multi-AID EEE
F7tet dck oi7lM Mult iFAID EEE A&st dHiel Zol B MEt-TID  BA
zglol 559 sta of CHEt ea ZAHYUUE UEIHE RIAR HES =8E
= Qe , S50 ADO CiEt 7B By HEE mZgsE £+ Qlch

(88] olet Zol CtE A SRof ChEh Ba ZEYUE FHI= B A sTA O
et (HE) AD HEE Z#sts %ol HEE s0{, O/ Per TID Info EE
TE oo A5 LEE ASE £ Uch

[89] £ 15 & BA Z 2 YOl Multi-STA BA .I.EEII%IQE #2ElE d2d £ 13

of pa HE EEE #33lc YUE T AIE =®Holct,

[90] = 15 of Al Block Ack AlZH A|EA FMof ME EE= % Block Ack HIE W
MEEHEE Msft 2|sT M8 = dct ,cpt , £ 15 olA = Per TID 'Info

ZICE Per AID Info Zcz #8803 ZF AID E Block Ack AlE MBA HE

]

E 9 Block Ack HIEY HHIZEE = dsis F42 T Atz 2ot

[91] Ol= = 14 OlA Multi-AID EE7 S (& 8o 22 H¥E/of
E A Z 80| Mult i-STA BA Z L US LIEIE Z2o #8FE =+ ok

(92] S 168 S 1500M Per AID Info EEO| TAHE SAE THolc

[93] Per AID Info EEE & 16 of T A& Hte Zol 2% ZolE ==2
STA 2| AID E UE U= MEE = k. X 16 ofAf AID HE Ol 3 7|E 124
HIEZ ofAlstz UeLt, PAID & Z Ol 5fE AD E AMEE ZFH2 AD ZE

o a7le 12HERC A HolEH = USe U AHFE Zoict.

[94] gt , 2 ¥Eo

dhErsis o MAIEEolME as# s Zol

Mult i-STA BA Z ZAS # ol UoiM HHE = Us LHEHE=E BHE =

17
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gxo2 siEstyl sk Mult i-TID BA Z ISl Per TID Ifo ZE (E= &
15 & T 16 of ofA|E Htet ZHO| Per AID Info EE) of Block Ack Al Al#
A Fof MEEES 8/EE Bock Ack HEY AMETCol M Jis ofHE

LIEtLHE BA RIAIR HEE F7IHe2 Z A7l W2 Fetdch

i

5 [95] & E0f AP 7} 5§ sTA S 2EE =48 u mu PO E S8l TSE

-n
2

E MPDUA-MPDU S E = gte 79  Block Ack AlE AlRA Ao e
9 Block Ack HIEY Z=E= ZRSX| 22 £ Aok Cf oz2Md ap7t B

H sTA28E £4F uLmuprrPDU E S8l ©&EE =232/ MPDUA-MPDU E &

£ 7% mPDua-MPDU R E| O[F2 ZE MPDUA-MPDU S 0] CH&| £ MHB3E ZF
10 ¢ ,Block Ack A% AlEA HHEE ER28 X2, Block Ack HEYW HHE H

QSR g = Utk wakM , olHE aEE0M  'BA RIAIRF HE' & Per
TID Info ZE (= Per AID Info ZE) 2] AID HE o|F o $7Fé.95 =z &
A7 TSt B, st B élock Ack AlZE AlEA Fof MEEE=
U/ EE Block Ack HIEY MEZS7 2Lt A flojid o2 Qg 2
15 =g AMAAEZE = Uch |

[96] T 17 2 0l° Z & BA KlIAIR} HEE AD HEQ |E EE olFd F
tste BRE T AT el olgk Z2 Ba KA A HEE= AD %;E o|F
of 42 XY 45 glae XHsch

[97] 2 dgo FAHMR A MAHEMHE 0|2 ZES Ba X|AIRH HEE 2

20 HEZ T4étx clgn Z2 HYEE UEUE 2WE Mo

o
n

[98] (1) 00: Normal BA informat ion. Ol= & 159 Z 0| Block Ack Start ing. -

Sequence Control Z=2} Block Ack HIEY 7 25 ZHEEs F9E U

18
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= s}
[99] (2) 01 :Part ial BA informat ion. Block Ack AlZE A @A Fol Eesh 7t
2l 7| e MSDU/A-MSDU (£E MPDU/A-MPDU) & & Lt o % MSDU/A-MSDIK = &
MPDU/A—MPDU) & 0| =2 F & S4g| Qdcks XRE& u e doh o 2e & 18 I
5 ZF 0| Per AID Info{Per TID Info) 2t % 7l Block ACK Start ing Sequence Control
Zcgh BA Iformat on EEo| = # Elof maE 4 ok
[ 100] (3) 10 : =AEl PPDU 7 Single MPDU @ Z<% &l E mpPDU 7t B A E A}
Cte 242 Jlel 7|2 ACK 2 U EHWch = g, =418l pPDU 7 =£9 wMPDU B
et X9 ,PPODUOC EHE S E MPDUE Ol MEZ Moz £48 Hs L_J:E{L
10 Ho=  gich of % =25 19 of T AlE Bt Z Ol Block ACK Start ing.
Sequence  Control ZI=9l  Block ACK bitmap S Ol Per AID Info %E(C}%'.N

E22 Per TID Info ZE) g BA Informat ion field of EEE £ Qich

[101] @ 11 :8=
[102] datt HHolMd BA RIMA gte oMo E2xstol, A e 6I.
15 o ga dEE & Use A PYsch
[103] E 20 U=X 22 & 4 He ZE BA X AANE EHEE  Mu ti-STA
Block Ack W7 UEES MdIds7 8 = @Holc.
[104] C 2000l APE =52 STA (GE Eof ,sTA1 & sTA2)ofl 7 uL mu &®

2 flg EBH ZHYS

[l

&8 =+ Qct. olof 8 ©stod STA 1 2 STA 2
20 © =59 MPDUE PPDU O X & A% TS = Utk
[105] B AP 7} sTA 1 28E £ & # S=9 wMpou £ Sequence Number 3 of CH

S MPDU O|% 9 T E MPDUE M T o2 448 ZHe APE STA 10 Of

18
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8l Block Ack HIEYME M2tst1d ,ssc =3 of CH8stE AlFH AlBA MEIZCE

o AD MEE EHslol pa HE LSE TAstol MESE £ ot o BR

0z

8t BA XIAIX FHo m2H Ba X|AXE 01 #S LERE £ ok

[108] B ,sTA 2 RREE $AE =39 mpou B T 20 of T AE H 2 Z ol
=4l Moigh meou O|FOE H3HoR2 4E wmpeou 7t EMsts FF, sTA
1 Ot Z0| Block Ack HIEYE 428 =+ glem, sTa 2 off cisfME AD,
Block Ack A|lZ A[ZA Ao{ = Block Ack HIEME ZF E & A7 &S
A Ech ol Bf , 4s8 Ba RIAR 7™ OEH BA XIIAIKH-:.UO e u
Bt = ct

[107] SHE T 218 Ze T 201 €2 sTA1ERE E2AH Z Yy ds ™
of 4Z3HMo =2 F4E wrou7t EXME BLE ZAY EHOICH

[108] #HA prou 2 ofulEt O|F proU B EE S04, 5& mpou O|F0 TSE
2E MpouE O & F{E|GE AP LT ,ssc Pt ZEAIF B £ Aok o
= ssc 2| sequence Number 7} 72| Z|= mpou R E LIMHZX| mPou E 25 & &
ok HWE 7telzich &, 210fM sTA 12| ssc =3 0f EH%#H—:— Mpou  Ef
OlF 9| mrou £ Fdlof HEsUSE T AE H 2 ZOl L-}EPé. T U888 &
Alstm lch

[109] £ 229 #AR sTA1228E 48 wpouEO 2 F M3 HeR 4IE
FA<E UEeiDn Rk ol2fE B A=f BA XIAR FEO mEHE BA X
AR gfol 1022 dAETn ga MY EEOME ssc B HEYW zE Ms5iof
&g = Uch |

[110] T o232 B dEo o2 o MAZE ol M2 Mut i—sTABA T2 Y = oA

20
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g S AE =Ho|g,

[111] T 23 9 B2 A HE EE 5 Per TID Info ZEQS REE 12 HEE
0l8stoi AID HE S M&# BA RIAA HEE TaEsks WE T Alstn fch
chtet = 239 ofoflMH= Ba RIAK HEE 1HIEEM ACKBAE LEHHE X

TASD ot FTHEHSE Per TID Info EE=ol & 1 HE. (BO) x| A

o
mjo

11 HIE(B10) = AD MY E UE WD , & 12 BE B11) 2 & Z TID (AD) of :

BA HE EZcof Block Ack AlE AR A HMo{ ME = 4 Block Ack H|

ch

o

EY MEEeI 4FEUsr| offE UEUE AckBA HEIN 2gEEes X

o

ol Alstm Qdch.

10 [112] gl  Per TID Info EEO| Bi1 Of AT Z$ B HE ESo| Block
Ack HIE® 8 sc MELEE H=HE ZWg UEE =+ U220, o 22 A
HE H=E fSstE AID o sTA 22RE 4 prou B S MY ZE
mMpou S (B2 wmpou @ ZEe 8l E 2 Mppu) O] H B HMeE F4lE
El'g == Rich

15 [113] 5 T 239 MAEEjollHE BA X|AlAL 2t & All Ack Indicat ion @S

1HE HEZ LIEHo] F& ZLE T Al 2t ciph, ssc Hg2 =z g8l

-

Z2oll it XAAE EEe| EeoAd 7EHE = Uen I Holz ciefs
Zgo] aig zZaldel F=of mat M8E = ok
[114] 574 Sequence number of S Est= wmpou R E UMK 25 4
20 7ol cH$t indicat ion O Block ACK Start ing Sequence Contr O] B =olA 7| E|
74 K|7HLlE TID Value ZEofM 573 HIEL 5% grol Block Ack Bitmap O 31

Cte Zdg 7t2lZd £ ck. ol Z<$ ,Per TID Info ZEQ| ACKRBA Indicat ion

21
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bit = BAE 7tEld = ch
[115] g™ ,Block ACK Start ing Sequence Contol EE9| 5§73 HIE/HEL §
M =col =X Zio| Block ACK (BA) Bitmap o ZX §F8 UEYE = '?t.ﬁh_
o2 =0, Block ACK Start ing Seguence Control Z=0| Al , Fragment Number
5 field ¢ =% zZrolLt |, Fragment Number field 2 &% HIE (LSB Mbits, M=2
or 3)7 Block ACK Bitmap length & LIEtU K SH ZI (W& %61. all 1or

all 0)2 BA Bitmap O| gict= Zg 7telzd = Ut

rir
>

[116] T 24 aEE Hiet Ze YyEg T HEsty| fIE #xlg dEHs 7| ¢
10 B T Eolct.
[117] £ 24 of 24 TA(BOO) 2 H=F MHdYo SH stA, Tl FMH FA
(850) 2 4=% MdFo apo| CISE + ULk
[118] STA (800) & = ZAIA (810) , HIZEl (820) , & A5 (830) % zEg £
T, AP (850) = Z 2MIM (860) , DIZEl (870) % &S 44IF (880) & Z EE .

15 olct. S5AE 830 2 sy FM O OAEE & Aly=4l8D | IEEE

802 .iRGPP &9 Ea2lXM HBoM A = Uck Z 2AMA (810 X 860) 2

scl AE YWEE mac HSB0M AT | S545 (830 % 880) o AHEE|
of ot Z 2MAM 810 % 860) = A 7| HAZE uL wmu A FHEZ His =

g = Ut

0

20 [119] x 2MA 810 % 860) W/ EE= S$4E 830 % 880 = SH HH
2 (appl icat ion—speci fic integrated circui t, ASIC) , Ct2 M, =2| B =2

/s doyH ZEMHMME ZEg"g =+ Aok =2l 820 % 870) 2
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ROM(read-only ~ memory) . RAM(random access memory) , ZZHA| HZ 2 , HZE|
FtE |, ME oix WEes O ME g8 EZFE = ok o AA o7
AZE fojol o AEE o, 47 7Ef wHe &7 7iEE vIisg =8
e ZE(OME Eof ZEMA JIS)EM MuUE & %t 47 2ER

2 2| (820,

o. 47

[120]

HEE g Yot =

e B

of 9|

BAE #

A S ENEO]

B 4 0|87

[121] A=E

rr

AL

=40

Hol SUH WASE M

g

sy

STA of CH 5l Block Ack

g70) of M&EE £ Q;, =

Ml 2 2] (820,

¥ gHz spe=

4EE THIL AAE =

gHo HHEEE AA HElE FHZEsHod

=

s

SUNE d=f HE2ERH
ASE olsl

MetElgdE Zol otz

FoistHE

s41
Hhol Ze E #£H2 IEEE 802 .11 7|
Jtldstol M ULt , olof EHEE T

H7{L &S 28¥

= A

23

899

Od
[=]

Ziolch. metMd, 2

Ziolct.

H
—

-

=
=

A
=

AT, Z2AHA (810 ,860) off ol NEE =
Ab 7] Z 2MA 810 , 860) QF HZEE
et Hiet Zol JHAIE B YL Eol HEEFHE AAFEH

=

M B AR B,

e

012|M 70 AlE

870) = A7 ZZAMA (810 |, 860) 2] LHE Fe oK

A
B

chet af Ml
ABE Ak 4 7|of

s &

7=

0
HL

cherstAl Fd A H

@HE2 oi7|of LIELt

&l et
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T EHH]
wTE 1]

S M BwWLAN) AlAE oA AP (Access Point )7F S0 AE|0|M (sTA) o TS
oiolE{of CHEl E2 = Q2T (Block ACK) AIZE FSste wo] 2loiM |

[s]

5 A7 B0 sTACZEE C|O|EE 4lstD,
A7l B0 sTAQERE  $AIEt dloleel gt cCfE  sTA  BA
Z Y (mul ti-STA BA frame) 2 T S&HE

27| CtS sTA BA Z oY wac 8l EE ,Ba Ao E= % A HE EHCEE

Z gstH
10 A7 A HE Zegs

7] &9 sSTA & ACK/NACKO| T& &&= &Lt ol4te] sTaol CHE ap HE,

0

7] Ba HE EEIF Bock AcKk HEY MEZ= 8 AE ABA  XHof

Control ) AMEEE & &Lt 0ol Z EHOREE UEUE B8A

(Start ing Sequence

15 RIAIR BE

of>
of
rt

g ZEste V8 HE HcSE Z Eete | HAUSYH dE H
BETE 2]

Mo gol AoiA

A7 e ME oo ea XAIRF HEJF M 1 %S LEHEE HS L A7 ea

20 HE T 47 Bock Ack HIEZ MEEE 8l &2 AE ARBA Hoi MEECEE

HE =
(=2 i

ob

ZEstx| SE oSy dE: o

T E 3]
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H 2 8o goiM |

4 7 ?H.Hé HE Tceo Ba XAXK HHEI &7 M o1 e UEHUE BR,
A7 A ME HEcE 47 Ap HEY EHE ADE T STAC 2HE  HNf
ppoutiel 2 E mpoug ol CHE Ack® UEUE L FEUSE H=E s 949,

5 BTE 4]

M o1 Eoll YoM,

47 Mg MY Zcol A KAK HEIJ N 2 #8 UstuEsE Z2 47 A
HE Zes 47 ME OMNMEAL Mo MEZEEs = #stEl , 47 Bok ACK HIEWY

g,

|

ol
OF

MEHeEgE = #sxl gs, sy 4o

o4 gol 2oiM,
A7 MY HH ETeo Ba RAIAR HEIL 47 MW 2 g UEHUEE ZB=
47 BA ME EckE N7 Aap HHo ZHE AD S T STAS 2RE 4
pPOU Ll 2] =H#£2| MPDUE & &7 AME AHE2 Mol MEZ= o ol8ste Mpﬁu
15 ol¥ol 2 E wmpouol CHE ACKS UEBUE A 8% M3z s wH.
T el
M o1 ol 2oiAM

MY HE Zeol sa RAIA HEI M 3 A UEUE BL, 47 BA

0%
=

TE Zegs 7] Block ACK HIEY MEI= 8 7] AE AEEL Hol MEZES

g d= Mg ¥4

2 25 zgse, &

0l0

o1 ol oiM,

25
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A7 CfE stA BA Z e 47| Ba Hof Z= W CE D ME ZEE

ok

Z &5t CtE TID BlockAck = 2 &¢l

_

fo8e &z TS T H.

J

H o1 8o oiM
&7 A BE EeEE = 3| ghsElof ZHEM,

A7l E40| a ME -We T2 MHE 2 sTaof CHFEt & QI2EE  LiEHd

+ UE, H2USY &z HMEH 24,
B TE 9l

A o1 8ol oM
A7l 4 HME ZeE 12HIE ZO|E 7HX|H

M 1 HE@®) WX X 11 HE@®0) & &7 Ap HEE, A 12 HE@) =

470 Ba X AR HEE UEUE, ZHUSH =

Hs H.

wTE 101
H 1 &of QUoiM |

&7 7HE BE E=E per TD BE Z=2l, HQUSH dE M

op
< o
I

EFE 1)
M o1 o loiM,

71 552 sTACRZRE Stlsts dolEs 43 C0fF ASK

(=]

PPDU (UL

Mu PPDUYEAIE 7HXR| O,

E7% sTACZEE Al ppopue EHY mpou EE S£9| meouE ZE S E,

golsg M3 Ma wy

= .

T E 12]

26
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Mo o11 ol oiM
A7 =20 sTAS 2RE 4 flsts UL wmu PPODUE A 7| .AP)‘I-I A7 =ao
sTAOl E2/7H Zaelg &g Cigstol =4  HQASY dls TS g
BT E 13i
5 T wLaN) AlA ol AE o0l (sTA) Ol AP (Access Point )2FE 25
B OISE (Block ACK) #EE FasE 2ol UdolMd |
&7 apoll CICIEIE TS stm |
471 APEFE 47| dlolEld oI HIsY ¢sE ChE  sTA BA

Z 2 Y (mul ti-STA BA frame) £ S8 =&l sl |

10 47 CtE sTA BA Z Y2 mac sl HE  BA Mol EE U A HE EHCEE
zgsH
47 A WE HEE |
40| STA & ACKNACK O] T& El= stLt 0l4& 29| sTAd EH?_*.AiD 342 4
471 Ba ™ME EEIl Bock ACK HEYW MHEEE A A A2 x+_|01
15 (Stat ing Sequence Contol ) MEIZCS £ 3L} 0|4 o = Eoif2E LIEILiE BA
K AIR HE
E z#ste VY WE HSE EEsts, HQASY ME =4 gE.
a7 g 14]
F o &ovian) AlAEAAMH S32 AHoO0oHEisTA 2 TS OIOHA sl 25
20 EQISY (Block AcCK) &ZE  TES= AP (Access  Point ) E A
47 Ss3o ,22%E ColHE =dsdDn, 47 Sxo sa2 2REH
spast ClolE{ol cfE o ZE sTAa BA Z M Y(muiti-STA BA frame) 2 T H IS
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TdEE s247; &
g7 &x47/9 @0, &7 ClolHE XMelstn &7 OF STA BA

zg e FHEHES FHEE Z2MME 2 EHEE

o

[}
In
!

Al Z2MME A7 ofE sTABA Z @l 2ol mac sl Z= | BA A of
BA HE T E Z ¥HE F TFMHsON,
&7 A BE EHEE |

A 7] =42 STA & ACKNACKO| & == &Lt o/4 o sTaol CiE AD HE |

e

a7 BA ME EE=7F Block Ack HEY MEZEE 9 A ZF AHEA Hof
(Start ing Sequence Control ) MEZE= & 3L oOl&el =E EOo{FE LIEHHE  BA
KA HE

E Z&ste YW HE EcE ZEszZE FTMae AP Tl
[ ??:.*.151

2 M B (WLAN) AlA B oA AP (Access Point )2SE EE Q8% (Block ACK)
MEE e AHOM (STA) ERZAM,

47 Apol| HlolEHE T&sn , &7 APRRE & 7| ololEfo cig = ISH

rr

s
0%

NBE O} STA BA T ElU(mul tiSTA BA fame) 8 S8 SMHER E
et P U

71 sxd7% d@Eo , 47 HolHE FHsdm, #7 oF STA BA.
s XMelsdtss FHEEZeE ZTRMM 8 Z &6 E

A7l ofE STABA Z # Y2 MAc &lef =, BA Moj = 2 pa MB TSE

Z sy,
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7] Ba HE FEE,

i

$+9| STA & ACK/NACKO| & E|l&= 5Lt oldel sTadl Cist AD HE |, &

0x
b

71 BA HE ECIl Block Ack HIEW MEZES 2 A AHA FoO
(Start ing Sequence Control ) MEZE= & st} o4 o ZEo BEE UEUWE BA

5 XIAIR HE

AL

E zgsts MY HE E=E =z Hste L AfHoOM

Bl
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FIG. 1

802.11 Components

BSS |
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FIG. 2

BSS | 802.11 Components
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FIG. 3

ADDBA Request

ACK (a) Setup

ADDBA Response

ACK

QoS Data MPDU

S
-
T =
—— e
-

multiple < (b) Data & Block Ack

times BlockAckReq

BlockAck

DEILBA Request

ACK > {c) Tear Down
Originator Recipient
FIG. 4
Octets: 2 2 6 6 2 variable 4
; BA BA
Frame Control Duration/ID RA | TA | ool | information | FCS
- -

MAC Header
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FIG. 5
BO B1 B2 B3 B4 B11 B12. B15
BA Ack Multi- Compressed
Policy TID Bitmap GCR Reserved TID_INFO
Bits: 1 1 1 1 8 4

Block Ack Starting Sequence Control

Block Ack Bitmap

Octets: 2 128
FIG. 7
BO B3 B4 B15
Fragment Number Starting Sequence
(0) Number
Bits: - 12
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Octets:

Octets:
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FIG. 8

PCT/KR2015/011367

Block Ack Starting Sequence Control Block Ack Bitmap
2 8
FIG. 9
2 2 8
Per TID Info Block Ack Starting Sequence Control Block Ack Bitmap
=l B

Repeat for each TID
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FIG. 10
MU-MIMO DATA (STA1)
MU-MIO DATA (STA2)
AP MU-MIMO DATA (STA3) {S%r:gj ” sqrian
L}
I |I | : I
. | BA ) |
STAl i I (STA1) | ! | ! I
t | t + t
SiFs I ) : [
1 1
BA
sTA2 ! | st | | }
! | 1
| “BA
§TAY H l (STAY) | :
. L}
All frames saparated by SIFS
FIG. 11
MU-MIMO DATA (STA1)
MUMIMO DATA (STA2)
AP ML-AIMO DATA (STAY) 't;ﬁl \ (sE“rAn':; "sﬁ.ﬁj
i T
SIFS | | 1 1 |
| | 1 I |
BA
STA1 ! ’:sw) | lI 1 1 |
T ¥ v ]
| [ : I !
' I i [
T BA
STA2 1 istazr| ! !
1 1 I
S
STA3 P stay

911

All framas separated by SIFS
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FIG. 12
AP Trigger frame BA frame
STA1 I UL MU Data frame l
STA2 I UL MU Data frame |
STA3 l UL MU Data frame I )
- STA4 ‘ UL MU Data frame l
FIG. 13
80 B 82 B3 B4 BH BR2 BIS
Epw N.?';E“ Cm;r::g:ed GCR Reserved | TID_INFO
B e 1 1 8
Octets: 2 R T 2 variable 4
| Frame Control | Duration/ID ‘ RA | TA |BA Control| BA Information . FCS
A MAC Header e
Octeta: 2 2 8

| Per TID Info

Block Ack Starting Seguence Control

Block Ack Bilmap I
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FIG. 14
BO B1 B2 B3 B4 B5 B11 B12  Bi15
B |
BA ACK Multi- Compressad .
Policy TiD Bitmp GCR Multi-AID Reserved TID_INFO
|
Bits: 1 1 1 1 1 7 4
FIG. 15
Octets: 2 2 8
Block ACK Starting <
Per AID Info Sequence Control Block Ack Bitmap
|. |
FIG. 16
BO B11 Bi12 B15
| ]
’ AID Reserved
Bits: 12 4
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FIG. 17

BO B11 Bi12 B13 B14 Bi5

1 BA
AID Reserved indication
Bits: 12 @ ?
FIG. 18
QOctets: 2 £
Block ACK Starting
Per AID Info Sequence Control
FIG. 19
Octets: 2
Per AID Info
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FIG. 20

STA1: AID, SSC =3
STA2: AID, SSC, Bitmap

- M=BA |

<+—UL frame——»

b Reception
Error

Carrectly
received

FIG. 21

STAI1: AID, SSC =3
STAZ2: AID, SSC, Bitmap

AP

STA1

STAZ2

-1—UL fram G

e7e%] Correctly {[11[1] Reception
PSSl received 1 Error

915



WO 2016/068572 . 1 1/ 1 2 PCT/KR2015/011367

FIG. 22

STAT: AID
STA2: AID, SSC, Bitmap

AP
STA1
STA2
<+«—UL frame—»
Correctly | Reception
received Error
Cetety: 2 2 5 8 2 virabe ‘
e e N N T Jres |
- P A e
MAG Hpador =~ T SSag
e A MR
e Figuro r,is—alogngck'rrmoil TN
- v ~<l
w0 B 8 B U T T TP T ,’J cants | 2 2 i
PerTID info | Block Ack Stanlng Sequence Centrol | Black Ack Bimap
L‘m"lmml WIW |m_]w_m| !,. - - 8= - ]
=3 ji 2 1 1 1 1 N ) f

A Faceat fer each TID
|

\
1L i

ﬁ'_éu 81" \B12 a?i

BOB10- Atp— Lo ]

N e 4

Bll= ACK/BA  Figure :13—per 0 1nfo fiote

1
!
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FIG. 24
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: WILUS INSTITUTE OF STANDARDS Examiner: BANDHAWA, MANDISH K
AND TECHNOLOGY INC. & SK TELECOM CO.,

LTD. Art Unit: 2477

Serial No.: 16/294.883 Conf. No.: 6210

Filing or 371 (c) Date: March 6, 2019 Our Ref: B-9905CON 631950-4

For: “WIRELESS COMMUNICATION METHOD Re: Information Disclosure Statement
USING ENHANCED DISTRIBUTED CHANNEL

ACCESS, AND WIRELESS COMMUNICATION

TERMINAL USING SAME”

Date:  March 4, 2020

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir/Madam:
This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56. 1.97 and 1.98 to
disclose information that may be relevant to the above-identified patent application. The Applicant requests the
Examiner consider the documents listed on the enclosed form PTO-1449 (modified) in the examination of this

application.

The filing of this Information Disclosure Statement (IDS) shall not be construed as a representation that a
search has been made (37 C.F.R. 1.97(g)). an admission that the information cited is. or is considered to be, material

to patentability, or that no other material information exists.

The filing of this Information Disclosure Statement shall not be construed as an admission against interest

inany manner (37 C.F.R § 1.97(h)).

If anv additional fee is required for this filing, the Applicant requests the Examiner contact a practitioner

associated with the Customer Number listed below for authorization.

This information disclosure statement also includes the statements marked below. Failure to mark a
statement should not be construed as a negative assertion.
Timing and Fees
This IDS is being filed:
| ]| Concurrently with the application, and no fee is due.
[ ] Within three months of the filing of the national application, other than a continued prosecution application

under § 1.53(d), and no fee is due.
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March 4, 2020

| ]| Within three months of the date of entry of the national stage as set forthin § 1.491 in an international

application, and no fee is due.

[x] Before the mailing of a first Office Action on the merits, and no fee is due.

[ 1 Before the mailing of a first Office Action after the filing of a request for continued examination under§

1.114, and no fee is due.

[ ] After the periods described above, and before a final Office Action under § 1.113. a Notice of Allowance

under § 1.311. or an action that otherwise closes prosecution in the application, and is

[
[

accompanied by the fee set forth in § 1.17(p). or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(1): That each item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement: or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2): That no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § {.36{¢) more than three months prior to the

filing of the information disclosure statement.

[ ] After the periods described above, and is accompanied by the fee set forthin § 1.17(p). and is

[

filed with the statement set forth in 37 C.F.R. 1.97(e)(1). that cach item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement; or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2). that no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § 1.56{¢; more than three months prior to the

filing of the information disclosure statement.

[ ] Concurrently with a Request for Continued Examination. and no additional fee is due for this IDS.

Items Disclosed

At least one item listed on the enclosed form PTO-1449 (modified) was

© Ladas & Parry LLP 2 Revised Sept. 2012
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March 4, 2020

[x]

Cited in an Office Action for a related application, the application number of the related application and the

issue date of the Office Action are provided below and the Office Action is enclosed.

Please see the enclosed form PTO-1449 (modified) for related application number(s) and issue date(s).

[

Cited in an International Search Report (ISR) or an International Preliminary Report on Patentability
(IPRP) or a Written Opinion (WQO) of the International Searching Authority (ISA) for the related PCT
Application, the PCT application number and the issue date of the ISR/IPRP/WO are provided below and
the ISR/IPRP/WO is enclosed.

Additional Information

[x]

Translations of the foreign-language documents are also enclosed as machine-translations, human-
translations, or counterpart applications as noted. Machine translations were provided by the Japanese
Patent Office, ESPACENET, Google Documents, Patent Fetcher® /ESPACENET, Google Translate or
Google Translator Toolkit as noted and with OCR by Adobe Acrobat 9 or ABBYY PDF Transformer 3 if

needed.

[x] English-language abstracts of foreign-language documents are provided.

[x] Documents listed on the enclosed ISR/IPRP/WO or the Office Action have relevance at least as described
therein.

[ ] The documents with the following reference numbers were described in the specification of the present
application; omission of a reference from this list does not indicate that it was not discussed in the
specification of the present application.

| | At least one of the references cited in the Office Action listed on the attached PTO-1449 (modified) were
previously submitted in an IDS or cited by the Examiner for the present application on and
therefore are not submitted in this IDS.

[1 Other:

1 hereby certify that this document is being transmitted Respectfully submitted,

to the Patent and Trademark Office via electronic filing.

/ Young Scok Koo 76,255/

March 4, 2020

Young Seok Koo
Attorney for Applicant
Registration. No. 76,255

(Date of Transmission)

Azatuhi Chinaryan

LADAS & PARRY LLP
4525 Wilshire Blvd., Suite 240
/ Azatuhi Chinaryan / Los Angeles, CA 90010

(Name of Person Transmitting)

ignatre) (323) 934-2300 voice

© Ladas & Parry LLP 3 Revised Sept. 2012
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE Patent

Applicant: WILUS INSTITUTE OF
STANDARDS AND TECHNOLOGY
INC. and SK TELECOM CO., LTD.

USSN: 16/294 883
Filing Date: March 6, 2019

For: “WIRELESS COMMUNICATION
METHOD USING ENHANCED
DISTRIBUTED CHANNEL ACCESS,
AND WIRELESS COMMUNICATION
TERMINAL USING SAME”

Re.: Preliminary Amendment
Group: 2464

Examiner: NGO, RICKY QUOC
Our Ref.: B-9905CON 631950-4

Date: September 30, 2019

PRELIMINARY AMENDMENT

Sir:

Prior to examination of the above-identified U.S. patent application, please enter

the following amendments and remarks into the prosecution history of the above-

identified U.S. patent application without prejudice or disclaimer.

Amendments to the Claims begin on page 2 of this paper

Remarks begin on page 7 of this paper.
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U.S. Patent Application No. 16/294,883
Attorney Docket No. B-9905CON 631950-4
Page 2

AMENDMENTS TO THE CLAIMS

Please amend the claims to read as indicated in the following list of claims:

Listing of claims

1-20. (Canceled).

21. (New) A wireless communication terminal that wirelessly communicates with
a base wireless communication terminal, the wireless communication terminal
comprising:

a transceiver; and

a processor,

wherein the processor is configured to:

transmit, to the base wireless communication terminal, a trigger-based physical
layer protocol data unit (PPDU) using the transceiver,

switch a parameter set, which is a set of parameters used for the channel access,
from a first parameter set to a second parameter set based on whether the base wireless
communication terminal triggers a multi-user uplink transmission participation of the
wireless communication terminal,

set a second parameter set timer based on whether a response to a MAC protocol
data unit (MPDU) included in the trigger-based PPDU is received,

when the second parameter set timer expires, terminate an application of the
second parameter set, and

access a channel according to a priority of data to be transmitted to the base

communication terminal by the wireless communication terminal and the parameter set.
22. (New) The wireless communication terminal of claim 21, wherein the

processor is configured to set the second parameter set timer when the response reception

ends.
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U.S. Patent Application No. 16/294,883
Attorney Docket No. B-9905CON 631950-4
Page 3
23. (New) The wireless communication terminal of claim 21, wherein the

processor is configured to set the second parameter set timer for an access category of an

MPDU for which the response is received.

24. (New) The wireless communication terminal of claim 21, wherein the
processor is configured to determine when to set the second parameter set timer based on

a type of responding requested by the MPDU included in the trigger-based PPDU.

25. (New) The wireless communication terminal of claim 24, wherein when the
MPDU included in the trigger-based PPDU does not request an ACK, the processor is
configured to set the second parameter set timer when the transmission of the trigger-
based PPDU ends.

26. (New) The wireless communication terminal of claim 21, wherein the MPDU

included in the trigger-based PPDU is a QoS data frame.

27. (New) The wireless communication terminal of claim 21, wherein the
processor is configured to receive a beacon frame from the base wireless communication
terminal and obtain information indicating a period of the second parameter set timer

from the beacon frame.

28. (New) The wireless communication terminal of claim 21, wherein when
switching the parameter set from the first parameter set to the second parameter set, the

processor is configured to set the second parameter set timer.

29. (New) The wireless communication terminal of claim 21, wherein the
processor is configured to calculate a random integer value within a contention window
(CW),

set a backoff timer based on the random integer value, and

access the channel based on the back off timer and a predetermined slot time,
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Attorney Docket No. B-9905CON 631950-4
Page 4
wherein the parameter set comprises a minimum value (CWmin) of the CW and a

maximum value (CWmax) of the CW.

30. (New) The wireless communication terminal of claim 21, wherein the
processor is configured to calculate a random integer value in a contention window
(CW),

set a backoff timer based on the random integer value,

access the channel based on the back off timer and a predetermined slot time, and

if a value of the CW is greater than the maximum value (CWmax) of the CW
according to a priority of the data to be transmitted, sets the value of the CW to the
CWmax.

31. (New) The wireless communication terminal of claim 21, wherein the
processor is configured to operate a plurality of queues that are classified according to an
access category of data stored in a queue and performs backoff procedure of accessing a
channel based on a time corresponding to a backoff timer in each of the plurality of
queues, and

when there is no data stored in the queue and the backoff timer corresponding to
the queue is 0, perform no operation at a slot boundary of the backoff timer,

wherein the backoff timer is set based on a random integer value calculated in a
contention window (CW), and is reduced when the channel is idle for a predetermined

slot time.

32. (New) The wireless communication terminal of claim 31, wherein when there
is no data stored in the queue and the backoff timer corresponding to the queue is 0, the

processor is configured to maintain the backoff timer to be 0.
33. (New) An operation method of a wireless communication terminal that

wirelessly communicates with a base wireless communication terminal, the method

comprising:
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Attorney Docket No. B-9905CON 631950-4
Page 5

transmitting a trigger-based physical layer protocol data unit (PPDU) to the base
wireless communication terminal using the transceiver;

switching a parameter set, which is a set of parameters used for the channel
access, from a first parameter set to a second parameter set based on whether the base
wireless communication terminal triggers a multi-user uplink transmission participation
of the wireless communication terminal;

setting a second parameter set timer based on whether the response to the MPDU
included in the trigger-based PPDU is received;

when the second parameter set timer expires, terminating an application of the
second parameter set;

accessing a channel according to a priority of data to be transmitted to the base
wireless communication terminal and the parameter set; and

transmitting the data through the channel.

34. (New) The method of claim 33, wherein the setting of the second parameter
set timer comprises setting the second parameter set timer when the response reception

ends.

35. (New) The method of claim 33, wherein the setting of the second parameter
set timer comprises setting the second parameter set timer for an access category of an

MPDU for which the response is received.

36. (New) The method of claim 33, wherein the setting the second parameter set
timer comprises determining when to set the second parameter set timer based on a type

of responding requested by the MPDU included in the trigger-based PPDU.

37. (New) The method of claim 36, wherein the determining when to set the
second parameter set timer comprises setting the second parameter set timer when the
transmission of the trigger-based PPDU ends when the MPDU included in the trigger-
based PPDU does not request an ACK.
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Attorney Docket No. B-9905CON 631950-4
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38. (New) The method of claim 33, wherein the MPDU included in the trigger-
based PPDU is a QoS data frame.

39. (New) The method of claim 33, the method further comprising:
receiving a beacon frame from the base wireless communication terminal; and
obtaining information indicating a period of the second parameter set timer from

the beacon frame.

40. (New) The method of claim 33, wherein the switching the parameter set from
the first parameter set to the second parameter set comprises
setting the second parameter set timer when the switching the parameter set from

the first parameter set to the second parameter set.
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U.S. Patent Application No. 16/294,883
Attorney Docket No. B-9905CON 631950-4
Page 7

REMARKS

In this Preliminary Amendment, claims 1-20 are cancelled and new claims 21-40

are added. No new matter is presented as a result of these amendments.

Amendment of the subject application is respectfully requested.

L I

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or
claims, or may contain characterizations of claim scope or referenced art, the Applicant is
not conceding that any previously pending claims are unpatentable in view of the cited
reference(s). Rather, any alterations or characterizations are being made to facilitate
expeditious prosecution of this application. The Applicant reserves the right to pursue at
a later date any previously pending or other broader or narrower claims that capture any
subject matter supported by the present disclosure, including subject matter found to be
specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this
or any parent child or related prosecution history shall not reasonably infer that the
Applicant has made any disclaimers or disavowals of any subject matter supported by the

present application.

I hereby certify that this document is being Respectfully submitied,
transmitted to the Patent and Trademark Office
via electronic filing. / Young Seok Koo 76,255 /
Young Seok Koo
September 30. 2019 Attorney for Applicant
(Date of Transmission) Registration No. 76,255
LADAS & PARRY LLP
Azatuhi Chinaryan 4525 Wilshire Blvd., Suite 240
(Name of Person Transmitting) Los Angeles, CA 90010

(323) 934-2300 voice
/ Azatuhi Chinaryan /
(Signature)
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ernational application No.,
WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

& the international application in the language in which it was filed

D a translation of the international application into . which is the language of a
rranslation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b2

I:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

5% I:’ With regard to any nucleotide and/or amino acid sequence disclosed in the international application. this opinion has been
established on the basis of a sequence listing:

& |:| forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
I:l on paper or in the form of an image file.

b I:l furnished together with the international application under PCT Rule 13fer. 1(a) for the purposes of international search only in
i the form of an Annex C/ST.25 text file.

c. El furnished subsequent to the international filing date for the purposes of international search only:
I:l in the form of an Annex C/ST .25 text file (Rule 13fer.1(a)).
D on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).
4. |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished. the required statements

that the information in the subsequent or additional copies is identical to that forming part of the application as filed or does not go
beyond the application as filed, as appropriate, were furnished.

5.  Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it
1.  Statement
Novelty (N) Claims 1-20 YES
Chims None NO
Inventive step (IS) Clims None YES
Claims 1—20 NO
Industrial applicability (IA) Claims 1—20 YES
Chims None NO

2

Citations and explanations:

Reference is made to the following documents:

Dl: KR 10-2015-0073165 A (LG ELECTRONICS INC.) 30 June
2015

D2: WO 2016-112146 Al (QUALCOMM INCORPORATED) 14 July
2016

D3: KR 10-2016-0045023 A (NEWRACOM, INC.) 26 April 2016

D4: US 2016-0057657 Al (NEWRACOM, INC.) 25 February 2016

D5: US 2010-0150116 Al (JI, Lusheng et al.) 17 June 2010

2.1 Novelty and Inventive Step

2.1.1 Claims 1-14

Document D1, which is the most relevant prior art to the
invention as set forth in claim 1, discloses a wireless
communication terminal including the feature wherein a
wireless device (1900) comprises a processor (1920), a
memory (1940), and a radio frequency (RF) unit (1960),
and the RF unit (1960) is connected to the processor
(1920) to transmit/receive a wireless signal (see DI,

paragraphs [0205] and [0206] and figure 19).

Claim 1 only differs from document D1 in that document Dl

does not clearly disclose the feature, in claim 1, of

Form PCT/ISA/237 (Box No. V) (January 2015)
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WRITTEN OPINION OF THE International application No.,

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

“accessing a channel according to the priority of data
that a wireless communication terminal will transmit to a
base communication terminal”, but said difference could
be readily derived by a person skilled in the art from
the technical feature, in document D1, of defining
traffic categories which are transmission priorities and
accessing a channel on the basis of the defined traffic
categories (see D1, paragraph [0110]). Therefore, the
invention as set forth in claim 1 lacks an inventive step

in light of document D1 (PCT Article 33(3)).

The additional technical feature in claim 2 is not
disclosed in document D1 but could be readily derived
from the feature, in document DZ, wherein, when a device
is not configured to communicate with an AP through
multi-user (MU) communication, a first set of EDCA
parameters is adjusted, and the first set of EDCA
parameters is different from a second set of EDCA
parameters to be used for an access to a medium (see D2,
claims 3 and 6). Therefore, it would be obvious to a
person skilled in the art to combine the invention
disclosed in document D1 and the feature disclosed in
document D2, and thus the invention as set forth in claim

2 lacks an inventive step (PCT Article 33(3)).

The additional technical features in claims 3-6 are not
disclosed in documents D1 and D2 but could be readily
derived from the features, in document D3, wherein: when
an AP receives a data unit (for example, MPDU) from at
least one STA indicated by polling for UL MU transmission
(or UL MU triggering), the AP considers that a frame
exchange starting by the UL MU polling (or UL MU

Form PCT/ISA/237 (Box No. V) (January 2015)
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WRITTEN OPINION OF THE International application No.,

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

triggering) is successful (see D3, paragraph [0184]);
when a terminal (STA3) receives a CTS frame, the terminal
(STA3) sets a NAV timer for a frame transmission period
(for example, SIFS + data frame + SIFS + ACK frame) for
continuous transmission thereafter, by using duration
information included in the CTS frame (see D3, paragraph
[0058]); response frames transmitted in a UL MU random
access scheme by random STAs which have received a frame
which triggers a UL MU random access include a buffer
state of a responding STA, an attribute (for example,
access category) of UL data, the UL data, or the like
(see D3, paragraph [0221]); and an access category-based
UL MU random access 1s performed (see D3, paragraphs
[0232] to [0236]). Therefore, it would be obvious to a
person skilled in the art to combine the inventions
disclosed in documents D1 and D2 and the features
disclosed in document D3, and thus the invention as set
forth in claims 3-6 lacks an inventive step (PCT Article

33 (3) )

The additional technical feature in claim 7 is not
disclosed in the cited documents, but “setting a second
parameter set timer when transmission of a trigger-based
PPDU ends if an MPDU included in the trigger-based PPDU
does not request ACK” is merely a simple application of
the well-known and commonly used feature, and thus the
invention as set forth in claim 7 lacks an inventive step
from the combination of documents D1, D2, and D3 (PCT
Article 33(3)).

The additional technical feature in claim 8 could be

readily derived from the features, in document D3,

Form PCT/ISA/237 (Box No. V) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

wherein: an AP receives a data unit (for example, MPDU)
from at least one STA indicated by polling for UL MU
transmission (or UL MU triggering) (see D3, paragraph
[0184]1); and a quality of service (QoS) STA performs
backoff after an arbitration IFS (AIFS) for an access
category (AC) to which a frame belongs elapses, and then
transmits the frame (see D3, paragraph [0052]).
Therefore, the invention as set forth in claim 8 lacks an
inventive step from the combination of documents D1, D2,

and D3 (PCT Article 33 (3)).

The additional technical feature in claim 9 could be
readily derived from the feature, in document D3,
wherein, to support a UL MU random access of a TIM STA,
an AP broadcasts, to TIM STAs, a frame (for example, UL
MU poll request frame) which triggers a UL MU random
access (see D3, paragraph [0224]). Therefore, the
invention as set forth in claim 92 lacks an inventive step
from the combination of documents D1, D2, and D3 (PCT

Article 33(3)).

The additional technical feature in claim 10 could be
readily derived from the feature, in document D2, wherein
a first set of EDCA parameters is different from a second
set of EDCA parameters to be used for an access to a
medium when a device is not configured to communicate
with an AP through MU communication, and the first set of
EDCA parameters is adjusted (see D2, claims 3 and 6) and
the feature, in document D3, wherein, when the terminal
(STA3) receives a CTS frame, the terminal (STA3) sets a
NAV timer for a frame transmission period for continuous

transmission thereafter, by using duration information

Form PCT/ISA/237 (Box No. V) (January 2015)
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WRITTEN OPINION OF THE International application No.,

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

included in the CTS frame (see D3, paragraph [0058]).
Therefore, the invention as set forth in claim 10 lacks
an inventive step from the combination of documents D1,

D2, and D3 (PCT Article 33(3)).

The additional technical feature in claim 11 could be
readily derived from the features, in document D1,
wherein: an STA determines a contention window (CW) size
by using a random backoff algorithm and performs a
backoff procedure (see D1, paragraph [0095]); and the STA
can calculate a backoff time for performing the backoff
procedure, on the basis of following mathematical formula
6, and with reference to mathematical formula 6, the CW
is a value selected between the minimum value of a
passive scanning-specific CW and aCWMax (see D1,
paragraphs [0160] to [0162]). Therefore, the invention as
set forth in claim 11 lacks an inventive step from the

combination of documents D1 and D2 (PCT Article 33(3)).

The additional technical feature in claim 12 could be
readily derived from the features, in document D1,
wherein: an STA determines a CW size by using a random
backoff algorithm and performs a backoff procedure (see
D1, paragraph [0095]); and the STA can calculate a
backoff time for performing the backoff procedure on the
basis of the following mathematical formula 6, and with
reference to mathematical formula 6, the CW is a value
selected between the minimum value of a passive scanning-
specific CW and aCWMax (see D1, paragraphs [0160] to
[0162]). Therefore, the invention as set forth in claim
12 lacks an inventive step in light of document D1 (PCT
Article 33(3)).

Form PCT/ISA/237 (Box No. V) (January 2015)

947



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

The additional technical feature in claim 13 could be
readily derived from the feature, in document D1, wherein
a four ACs-based transmission gqueue defined in 802.1lle
MAC can act as an individual EDCA contention entity for a
wireless medium access in one STA, and one AC maintains
an independent backoff counter with an own AIFS wvalue
{see D1, paragraph [0124] and figure 11). Therefore, the
invention as set forth in claim 13 lacks an inventive

step in light of document D1 (PCT Article 33(3)).

The additional technical feature in claim 14 is not
disclosed in the cited documents, but “maintaining a
backoff timer corresponding to a gqueue as 0 when no data
is stored in the queue and the backoff timer is 0" is
merely a simple application of the well-known and
commonly used feature, and thus the invention as set
forth in claim 14 lacks an inventive step in light of

document D1 (PCT Article 33(3)).

2.1.2 Claims 15-20

Document D1, which is the most relevant prior art to the
invention as set forth in claim 15, discloses a method
comprising a step of transmitting traffic data through a
channel access (see D1, paragraphs [0006] and [0110]).
Claim 15 only differs from document D1 in that document
D1 deoces not clearly disclose the feature, in claim 15, of
“Yaccessing a channel according to the priority of data to
be transmitted to a base wireless communication
terminal”, but said difference could be readily derived
by a person skilled in the art from the technical

feature, in document D1, of defining traffic categories

Form PCT/ISA/237 (Box No. V) (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such stat it

which are transmission priorities and accessing a channel
on the basis of the defined traffic categories (see D1,
paragraph [0110]). Therefore, the invention as set forth
in claim 15 lacks an inventive step in the light of

document D1 (PCT Article 33(3)).

The additional technical feature in claim 16 is not
disclosed in document D1 but could be readily derived
from the feature, in document D1, of defining traffic
categories which are transmission priorities to determine
the priority for accessing a channel on the basis of the
defined traffic categories and transmitting traffic data
(see D1, paragraph [0110]) and the feature, in document
D2, wherein, when a device is not configured to
communicate with an AP through MU communication, a first
set of EDCA parameters is adjusted, and the first set of
EDCA parameters is different from a second set of EDCA
parameters to be used for an access to a medium (see D2,
claims 3 and 6). Therefore, it would be obviocus to a
person skilled in the art to combine the invention
disclosed in document D1 and the feature disclosed in
document D2, and thus the invention as set forth in claim

16 lacks an inventive step (PCT Article 33(3)).

The additional technical features in claims 17-20 are not
disclosed in documents D1 and D2 but could be readily
derived from the features, in document D3, wherein: when
an AP receives a data unit (for example, MPDU) from at
least one STA indicated by polling for UL MU transmission
(or UL MU triggering), the AP considers that a frame
exchange starting by the UL MU polling (or UL MU
triggering) is successful (see D3, paragraph [0184]);

Form PCT/ISA/237 (Box No. V) (January 2015)
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when the terminal (STA3) receives a CTS frame, the
terminal (STA3) sets a NAV timer for a frame transmission
period (for example, SIFS + data frame + SIFS + ACK
frame) for continuous transmission thereafter, by using
duration information included in the CTS frame (see D3,
paragraph [0058]); response frames transmitted in a UL MU
random access scheme by random STAs which have received a
frame which triggers a UL MU random access include a
buffer state of a responding STA, an attribute (for
example, access category) of UL data, the UL data, or the
like (see D3, paragraph [0221]); and an access category-
based UL MU random access 1is performed (see D3,
paragraphs [0232] to [0236]). Therefore, it would be
obvious to a person skilled in the art to combine the
inventions disclosed in documents D1 and D2 and the
features disclosed in document D3, and thus the invention
as set forth in claims 17-20 lacks an inventive step (PCT

Article 33(3)).

2.2 Industrial Applicability
The invention as set forth in claims 1-20 is industrially

applicable (PCT Article 33(4)).

Form PCT/ISA/237 (Box No. V) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/009841

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims. description, and drawings or on the question whether the claims are fully supported by
the description, are made:

1. The wording “the base communication terminal” in
claims 1 and 16 is unclear since said wording is not
previously defined, and thus claims 1 and 16 do not meet
the requirement of PCT Article 6.

(Note: The present international search report and
written opinion have been established on the basis of the
assumption that “the base communication terminal” is “the

base wireless communication terminal”.)

2. The wording “the traffic priority” in claim 12 is
unclear since said wording is not previously defined, and
thus claim 12 does not meet the requirement of PCT

Article 6.

3. The wording “the transmission and reception unit” in
claim 17 is unclear since said wording is not previously
defined, and thus claim 17 does not meet the requirement

of PCT Article 6.

Form PCT/ISA/237 (Box VIII) (January 2015)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: WILUS INSTITUTE OF STANDARDS Examiner: NGO, RICKY QUOC

AND TECHNOLOGY INC. and SK TELECOM CO.,

LTD. Art Unit: 2464

Serial No.: 16/294.883 Conf. No.: 6210

Filing or 371 (c) Date: March 6, 2019 Our Ref: B-9905CON 631950-4

For: “WIRELESS COMMUNICATION METHOD Re: Information Disclosure Statement
USING ENHANCED DISTRIBUTED CHANNEL

ACCESS, AND WIRELESS COMMUNICATION

TERMINAL USING SAME”

Date:  September 10, 2019

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir/Madam:
This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56. 1.97 and 1.98 to
disclose information that may be relevant to the above-identified patent application. The Applicant requests the
Examiner consider the documents listed on the enclosed form PTO-1449 (modified) in the examination of this

application.

The filing of this Information Disclosure Statement (IDS) shall not be construed as a representation that a
search has been made (37 C.F.R. 1.97(g)). an admission that the information cited is. or is considered to be, material

to patentability, or that no other material information exists.

The filing of this Information Disclosure Statement shall not be construed as an admission against interest

inany manner (37 C.F.R § 1.97(h)).

If anv additional fee is required for this filing, the Applicant requests the Examiner contact a practitioner

associated with the Customer Number listed below for authorization.

This information disclosure statement also includes the statements marked below. Failure to mark a

statement should not be construed as a negative assertion.

Timing and Fees
This IDS is being filed:
[ ] Concurrently with the application, and no fee is due.
[ ] Within three months of the filing of the national application, other than a continued prosecution application

under § 1.53(d). and no fee is due.
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| ]| Within three months of the date of entry of the national stage as set forthin § 1.491 in an international

application, and no fee is due.

[x] Before the mailing of a first Office Action on the merits, and no fee is due.

[ 1 Before the mailing of a first Office Action after the filing of a request for continued examination under§

1.114, and no fee is due.

[ ] After the periods described above, and before a final Office Action under § 1.113. a Notice of Allowance

under § 1.311. or an action that otherwise closes prosecution in the application, and is

[
[

accompanied by the fee set forth in § 1.17(p). or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(1): That each item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement: or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2): That no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § {.36{¢) more than three months prior to the

filing of the information disclosure statement.

[ ] After the periods described above, and is accompanied by the fee set forthin § 1.17(p). and is

[

filed with the statement set forth in 37 C.F.R. 1.97(e)(1). that cach item of information contained
in the information disclosure statement was first cited in any communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement; or

filed with the statement set forth in 37 C.F.R. 1.97(¢)(2). that no item of information contained in
the information disclosure statement was cited in a communication from a foreign patent office in
a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in § 1.56{¢; more than three months prior to the

filing of the information disclosure statement.

[ ] Concurrently with a Request for Continued Examination. and no additional fee is due for this IDS.

Items Disclosed

At least one item listed on the enclosed form PTO-1449 (modified) was

[x] Cited in an Office Action for a related application, the application number of the related application and the

issue date of the Office Action are provided below and the Office Action is enclosed.

© Ladas & Parry LLP 2 Revised Sept. 2012
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Notice of Allowance dated July 10, 2019 and Non-Final Office Action dated March 18, 2019 for U.S.
Patent Application No. 16/233.078

[x]

Cited in an International Search Report (ISR) or an International Preliminary Report on Patentability
(IPRP) or a Written Opinion (WO) of the International Searching Authority (ISA) for the related PCT
Application, the PCT application number and the issue date of the ISR/IPRP/WO are provided below and
the ISR/IPRP/WO is enclosed.

International Preliminary Report on Patentability (Chapter I) issued on March 12, 2019 for
PCT/KR2017/009841

Additional Information

[x]

[
[x]

[x]

Translations of the foreign-language documents are also enclosed as machine-translations, human-
translations, or counterpart applications as noted. Machine translations were provided by the Japanese
Patent Office, ESPACENET, Google Documents, Patent Fetcher® /ESPACENET, Google Translate or
Google Translator Toolkit as noted and with OCR by Adobe Acrobat 9 or ABBYY PDF Transformer 3 if
needed.

English-language abstracts of foreign-language documents are provided.

Documents listed on the enclosed ISR/IPRP/WO or the Office Action have relevance at least as described
therein.

The documents with the following reference numbers were described in the specification of the present
application: omission of a reference from this list does not indicate that it was not discussed in the

specification of the present application.

At least one of the references cited in the Office Action listed on the attached PTO-1449 (modified) were

previously submitted in an IDS or cited by the Examiner for the present application on March 6. 2019 and

therefore are not submitted in this IDS.

[] Other:
I hereby certify that this document is being Respectfully submitted,
transmitted to the Patent and Trademark Office via
electronic filing, / Young Seok Koo 76,255/
_ Young Seok Koo
September 10, 2019 Attorney for Applicant
(Date of Transmission) Registration No. 76,255
LADAS & PARRY LLP
Azatuhi Chinaryan Customer 158747
Los Angeles. CA 90010
/ Azatuhi Chinarvan / (323) 934-2300 voice
(Signature)
© Ladas & Parry LLP 3 Revised Sept. 2012
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A UNITED STATES PATENT AND TRADEMARK OFFIGE
g

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addiess: COMMISSIONER FOR PATENTS

P, Box 1450

Alexandria, Vingnia 22313-1450

WWW. LSO, 2oV
I APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT ] ATTY. DOCKET NOJTITLE l

16/294,883 03/06/2019 Woojin Ahn B-9905CON 631950-4

CONFIRMATION NO. 6210

158747 PUBLICATION NOTICE
LADAS & PARRY

E-MA O L0 LA TS ERO S e
EWAL O LA A
Suite 240

LOS ANGELES, CA 90010

2N
N

f :
S

Title:WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND
WIRELESS COMMUNICATION TERMINAL USING SAME

Publication No.US-2019-0208571-A1
Publication Date:07/04/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/294,883
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) {Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.161a), {b), o (c)) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K. ), o () N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16{o), {0}, or (a)) N/A N/A N/A N/A 760
TOTAL CLAIMS
a7 CER B 20 minus 20= OR |x 100 = 0.00
INDEPENDENT CLAIMS " |
(37 CFR 1.16(h) 2 LTS G x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 US.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) {Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY | EXTRA RATE(S) FEE(S) FATE() FEE(S)
E AMENDMENT PAID FOR
Ly Total d inus * -
= (a7 c;g 1.160) s % g OR |x =
o — =
= | i — x - OR |x -
E Application Size Fee (37 CFR 1.18(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
el AFTER PREVIOUSLY | EXTRA RATE) FEE(S) G FEE(S)
E AMENDMENT PAID FOR
w Total * Minus | ** = =
E (ar CF?HI 180} s OR |x =
Independent Minus aa =
E (37 CFR 1.16(n) x = OR |x s
E Application Size Fee (37 CFR 1.18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

" If the entry in column 1 is less than the entry in column 2, write 0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20"

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3~
The "Highest Number Previcusly Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO.B 50
Ale Yingnia 22313-1450
WWW. LSO 2oV
| APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/294,883 03/06/2019 2642 1720 B-9905CON 631950-4 20 2
CONFIRMATION NO. 6210
158747 FILING RECEIPT

vk O L

5670 WILSHIRE BOULEVARD, SUITE 2100
LOS ANGELES, CA 90036-5679

Date Mailed: 03/25/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Woojin Ahn, Gyeonggi-do, KOREA, REPUBLIC OF;
Juhyung Son, Gyeonggi-do, KOREA, REPUBLIC OF;
Geonjung Ko, Gyeonggi-do, KOREA, REPUBLIC OF;
Jinsam Kwak, Gyeonggi-do, KOREA, REPUBLIC OF;
Applicant(s)
WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC., Gyeonggi-do, KOREA,
REPUBLIC OF;
SK TELECOM CO., LTD., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 158747

Domestic Priority data as claimed by applicant
This application is a CON of PCT/KR2017/009841 09/07/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2016-0114822 09/07/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2016-0116877 09/10/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2016-0116965 09/12/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2016-0117898 09/13/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2016-0122488 09/23/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2016-0147189 11/06/2016 No Access Code Provided

REPUBLIC OF KOREA 10-2017-0022227 02/20/2017 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/21/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/294,883

Projected Publication Date: 07/04/2019

Non-Publication Request: No

Early Publication Request: Yes

Title

WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS,
AND WIRELESS COMMUNICATION TERMINAL USING SAME

Preliminary Class
455
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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FTCORBR/EO {14-08)

Appraved for use through 1H30/2020. OMBE C851-0038

U8, Patent e Trademark Office; LS. DEPARTHMENT OF COMMERCE

Under the Paperwork Peducton Sct of 1995, fo parsons are requived o respond 10 2 s08ecdion of information undess 3 displays 2 valid OME control numbes

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ‘

I hersby revoke all previous powers of atforey given in the application identifiad in the altached statement under
37 OFR 3.73({b}.

| heraby appoint:

I ¥ l Praciitioners associated with the Customer Number: 158747
I I Practifionan(s) namad below {F mors than ten patant practitionsers ace o be named, then a customer number must be used):

Name Regisiration
Mumber

Name Registration
Mumber

as altorney(s) or agent(s} to reprasant the undersigned before the United Ziates Paten and Tademark LMoe {LISPTO) I connection with
any and i patent applications assigned only to the undersigned according to the USPTC assignment records or assignment documents
atiached o this form in accordance with 37 CFR 3.73(h}.

Fiease change the corespondence adidress for the application identifiad in the atlached statement under 37 CFR 3.73{(b} tar

E‘Z] The address associated with Customer Mumbes: 168747

{28
Fiom or
Indnidual Name
Addrass

Tty { State i Aip

Countey

Telephone Email

Assignes Name and Address:

WILUS INSTITUTE OF STANDARDS AND TECHNCLOGY INC.
5F 218 Hwangsaeulro Bundang-gu
Seongnam-si, Gveonggi-do, 13585 Republic of Korea

A capy of this form, together with a statement under 37 OFR 3.73{b} (Form PTQ/SB/EE or equivalent] is reguited to be
filed in sach application in which this form is used. The statement under 37 GFR 3.73{h) may be completed by one of
the practitioners appointed in this form if the sppointed practitioner is suthorized to act on behalf of the azsignes,
and must identify the application in which this Power of Attomey is 1o be filed.

.e"g.é&.&w&s of Sssignes of Record
;@e‘*’ and e s supphied befow s authorized 1w acton behalf of the pusignee

The individyal wihose sipn

Signature P 7 pate AL 2
hame e TN AR AN 1 Telephone
Title & O

This coliection of informaiion s required by 37 CFR 131, 1.32 and 1.23. The hformation is required fo oitain o retain 2 benefil by the public which is 1 fite (and
hy the USPTO to process) an application. Confideniality is governad by 35 US .G 122 and 37 CFR 111 and 1.14. Thiz collection s esiimaled 1o take 3 minutes
to complele, including gathering, preparing, snd submitting ihe compisted applicaticn form to the USPTO. Time will vary depeading upon the individual case, Any
comments on the amount of time you requirs to compiete ihis form andior suggesiicns for reducing this burden, should be sent 1o the Chief Information Offcer,
UG, Fatert and Trademay Ofice, LS. Depanment of Commeyce, PUD. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES R COMPLETED
FORMS 7O THIS ADDRESS, BEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22312-1450.

If you need assistance in completing the form, call 1-800-PT0-8188 and select option 2
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PTCGISRMAD (11-08)

Approved far use Srough 11IVR0I0 OMB 08510038

) LS. Patent and Trademark Office, 1S, DEPARTMENT OF COMMERCE

Uinder the Pagerwork Roduction Act of 1985, no persons are teguireds to respond (0 a coltection of infurmation uniess # displays a vaid OMB control numbsr,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ herehy revohe all pravinus powers of attamey given in the applination identified in the altached statamant undsr
37 CFR 3.73{kb).

i hereby appoint:

i1
¥ Pracutioners asseolated with the Customer Nurmbaer: 158747
OR
':I Practitioneris) named below {if more than ten patent practitioners are to be named. then a customer number must be usadh

Narre Regisiration
Miumbras

Mame Ragistation
Murnber

a5 attomeayis) or agent{s) o reresent the undearsighed before the Unitad Stales Patent and Trademask CHics {UBFTO) in connachion with
any and A patent applications sssigned only 16 the undarsigned according to the USPTQ assignment reconds or assigomant documents
sttachead to this form in accordance with 37 CFR 3,73

PFlease change the caresponidence address for the applicatinn identified in the attached statement under 37 CFR 3.73(0n o

Q
E The address associated with Customer Number: 158747

OF

{_ I Figm or

—=! ingdhiidual Nams
Addreas

ity Siate i Fip

Country

Tulephons { Email

Assignes Name and Address:

SK TELECOM 20, LT,

G5, Euffi-ro, Jung-gu

Seoul 04538 Rapublic of Korea

A copy of this foon, fogeiher with a statement uonder 37 OFH 3.73H) (Form PTO/SBI8S or eguivalend) is required to be
filnd in sach applivation s which this form is osed. The statement ander 37 OFR 3.73{b} may be compleled by one of
the practifionzes appointed in this form if the sppointed pactiioner is authorized to act on bebalf of the assigres,
and must idendify the application in which this Power of Atlorney is to be filed,

FIGNATURE. of Assignen of Record )
The indhvidual whese signature and 1ite is suppited below & authorized to st on behadf of the assignee

Signatuts f/f’:; j e Date 4z, Wh, Sqlfy.
Name " “*:ﬂs 0 See o *"‘Uf Telephoig Fu . 2 BT~ Gy
Title ,:"} s 4‘} A 4” g s‘""

This cnilaction of :nh-'maam‘ i mfg‘.v&i by a7 TFR 141 7‘“’}2 B T4, ThE Fateion 1 waquired o obdain or relain & hepedit By the public whith iz He fand
Ot process) an application. {.Dﬂ\ﬂﬂﬁl“il'ﬂt}! in governed by 35 !J S C. 122 and 37 CFR 1.1 and 1.14. This voflection {s sstimaisd {0 take 2 minules
ta comp!et , Srncdudi ng gaihz’:m p*ep...rm;g‘ and submiiing J‘e & ,' ted o g f«iﬂ L] li‘:e L-SP"’O Tlma el u».-r,r dependi ng .m{:n e individus! case. Aay
1 information Offices,
5 OR CZO&‘,?'L.E':"':E!‘J

i you nesd assisiancs in completing the form, cail 1-800-FT0-8159 and solact cplion 2.
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PTO/AIA/SG (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _ WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. & SK TELECOM CO., LTD.

Application No./Patent No.: Filed/Issue Date:

T|tled WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND WIRELESS COMMUNICATION TERMINAL USING SAME

WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. ., @ INSTITUTE

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1 D The assignee of the entire right, title, and interest.

2. An assignee of less than the entire right, title, and interest (check applicable box):

[_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s} holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/AIA/9E (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

E] As required by 37 CFR 3.73(c)(1)(i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Y oung Seok Koo 76.255/ March 6, 2019
Signature Date
YOUNG SEOK KOO 76.255
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2): (2) furnishing of the information solicited is voluntary: and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/SE (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _ WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC. & SK TELECOM CO., LTD.

Application No./Patent No.: Filed/Issue Date:
Titled: WIRELESS COMMUNICATION METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND WIRELESS COMMUNICATION TERMINAL USING SAME
SK TELECOM CO., LTD. . a@__ CORPORATION
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. D The assignee of the entire right, title, and interest.

2. An assignee of less than the entire right, title, and interest (check applicable box):

[_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

WILUS INSTITUTE OF STANDARDS AND TECHNOLOGY INC.

Additional Statement(s) by the owner(s} holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel . Frame . or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame . or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

E] As required by 37 CFR 3.73(c)(1)(i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Y oung Seok Koo 76.255/ March 6. 2019
Signature Date
YOUNG SEOK KOO 76.255
Printed or Typed Name Title or Registration Number
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2): (2) furnishing of the information solicited is voluntary: and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Client Ref: WILP-170086-US
Wilus Ref: FNHEWW-170023-US
Cur Ref: B-9905CON 631950-4

ASSIGNMENT

WHEREAS, |/we, Woojin AHN of Gyeonggi-do, Republic of Karea. Juhyung SON of Gyeonggi-do, Republic
of Korea, Geonjung KO of Gyeonggi-do, Republic of Korea, and Jinsam KWAK of Gyeangai-do, Republic of
Korea (“Assignor”), am/are the inventor(s) of an invention entitted "WIRELESS COMMUNICATION
METHOD USING ENHANCED DISTRIBUTED CHANNEL ACCESS, AND WIRELESS
COMMUNICATION TERMINAL USING SAME" that is the subject matter of: (check all that apply)

[x] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2016-
0114822 filed on September 7, 20186,

[x] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2016-
0116877 filed on September 10, 2018,

[x] an application for Letters Patent which claims the priority o Korean Patent Application No. 10-2016-
0116965 filed on September 12, 2016,

[x1] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2016-
0117898 filed on September 13, 2016,

[x] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2016-
0122488 filed on September 23, 20186,

[x] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2016-
01471889 filed on November 6, 2016

[x] an application for Letters Patent which claims the priority to Korean Patent Application No. 10-2017-
0022227 filed on February 20, 2017,

[x] an application made under the Patent Cooperation Treaty which is identifiable at WIPO by or
claiming the benefit of or priority to Application No. PCT/KR2017/009841 filed on September 7,
2017,

[x] an application for Letters Patent which is identifiable in the Patent Office of by Application
No. filed on _ S

WHEREAS, (1) WILUS INSTITUTE CF STANDARDS AND TECHNOLOGY INC., an institute organized
and existing under the laws of Republic of Korea ("Assignee”}, and having offices at 5F 216 Hwangsaeu|-
ro Bundang-qu Seongnam-si Gyeonggi-do 13595 Republic of Korea and (2) SK TELECOM CQO., LTD., a
corporation organized and existing under the laws of Republic of Korea ("Assignee”), and having offices
at 65, Eulji-ro Jung-qu Seoul 04539, Republic of Korea, are desirous of acquiring the entire right, title and
interest in and to the invention, the applications, and any and all Letters Patent or similar foreign or
domestic legal protection

[x] in the United States
[ 1 in all other countries or jurisdictions;

‘NOW THEREFORE, for good and valuable consideration, the recelpt and adequacy of which Iis hereby
acknowledged,

a) Assignors agree to transfer, and
b) Assignors do hereby transfer,

-4-
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Wilus Ref: FNHEWW-170023-US
Our Ref: B-9905CON 631950-4

to Assignee, its successors and assigns, effective as of September 7, 2016, nunc pro fune, Assignors’
entire right, title and interest in the above-named countries and jurisdictions in and to the following
including the right to sue for past infringement: the invention, the above-identified applications, all
applications from which any of the above-identified applications claim priority, corresponding U.S. and
non-U.S. applications, any continuation, continuation-in-part, division, renewal, or substitute for the
applications, all Letters Patent for the applications, any reissue, re-examination, or similar legal protection
issuing related to the Letters Patent, and all rights and benefits under any applicable treaty or convention,
and Assignors authorize the Director of the United States Patent and Trademark Office or foreign
equivalent to issue the Letters Patent or similar legal protection to the Assignee.

Assignors authorize the U.S. attorneys handling the above application(s) or patent(s) for the invention and
the Assignee, its successors and assigns, to insert in this instrument the filing date(s), and application
and patent number(s) when ascertained, for the above applications and patents and to insert any
necessary missing titles. Assignors further authorize the Assignee, its successors and assigns, or anyone
it may properly designate, to apply for Letters Patent or similar legal protection in its own name If desired,
in the above-named countries and jurisdictions and appoint Assignee the common representative in the
above-identified international application and any international application for the invention.

Assignors represent to the Assignee, its successors and assigns, that Assignors shall not execute any
writing or do any act whatsoever conflicting with this Assignment. Assignors, its executors or
administrators, will at any time upon request, without additional consideration, but at the reasonable
expense of the Assignee, Its successors and assigns, execute and deliver to Assignee or its legal
representatives such additional writings and do such additional acts as the Assignee, its successors and
assigns, may deem desirable to perfect its enjoyment of this grant, and render all assistance in making
application for and obtaining, maintaining, and enforcing the Letters Patent or similar legal protection on
the invention in any and all countries and jurisdictions, including without limitation providing testimony in
any related interference, litigation or proceeding. To the extent that Assignors, its executors or
administrators are unable or unavailable to execute and deliver to Assignee or its legal representatives
such additional writings and do such additional acts as Assignee, its successors and assigns may deem
desirable to perfect its enjoyment of this grant, and render all assistance in making application for and
obtaining, maintaining, and enforcing the Letters Patent or similar legal protection on the invention in any
and all countries and jurisdictions, Assignors, our executors or administrators hereby authorize Assignee,
its successors and assigns to act on Assignors' behalf,

If any provision of this Assignment is held unenforceable or in conflict with the law of any jurisdiction, the
validity of the remaining provisions will not be affected by such holding and the part held unenforceable in
or in conflict with the law of one jurisdiction will remain in effect for other jurisdictions until held
unenforceable or in conflict with the law of that jurisdiction.

Assignors and Assignee hereby irrevocably waive and agree not to assert in any suit, action, or
proceeding, any claim that it is not personally subject to the jurisdiction of any such court, that such suit,
action, ar proceeding is brought in an inconvenient forum or that the venue of such suit, action or
proceeding is improper. Each party hereby irrevocably waives personal service of process and consents
to pracess being served in any such suit, action or proceeding by mailing a copy thereof (certified or
registered mail, return receipt requested, or any foreign equivalent of such mall service if the address in
effect for notices is in a foreign country or territory) to such party at the address in effect for notices to it
under this assignment and agrees that such service shall constitute good and sufficient service of process
and natice thereof. Nothing contained herein shall be deemed to limit in any way any right to serve
process in any manner permitted by law.

2
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Assignors agree not to take any action, or to assist or request any third party in challenging or opposing
Assignee’s rights granted hereunder. Assignors further acknowledge that Assignee’s patent counsel does
not represent Assignors personally and acknowledge that Assignors have the right to seek independent
counsel.

X

- =

Woojin AHN
(Inventor / Assignor)
Lelbp. Zo. 20(8
Date

7
7

[ [4
Juhyung SON

{Inventor / Assignor)

feb 20 20fq

Date

T

Geonjung KO

(Inventor / Assignor)

Fel 720 . 1°lc)

Date
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In the wireless LAN, channel access method and apparatus are disclosed. The channel access
method of the STA (station) comprises the step that STA receives the access disiribution element

through the passive scanning frame, the step that STA selects the access random variable out based on the access distribution
element, and the step that STA determines the minimum value of the passive scanning specific contention window based on the
access random variable and the step of performing the channel access based on the backoff time which STA determines based
on the minimum value of the passive scanning specific contention window.

http://engpat kipris.or kr/engpat/biblioa.do
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Unexamined Patent Publication(A)

Bipliographic_ Data

Applicant G nics Ine
2o o

Title of Invention

METHOD AND APPARATUS FOR ACCESSING CHANNEL IN
WIRELESS LAN

Abstract

Qo

PERUOA K HMA B L F I HAISIOF UCH STA

(station)! Xl NIA S e STAO THAIE A3k e
S S UHA 2l R4S 4150 £, STAO AHA &
B QA8 J|WOR WAL BE 4B S5s 3, STA

Ol HAIA HE BB IHO2 AL Al SE2M RS
Po| 2AUB BHE ©HS STAC MAIL AHY S& 2
MEERO HAUS I|HOR AHE WRT £1YS (WO

2 I WAIAS AHSs OIS EHY > AT

i i & 9 (Representative drawing)

In the wireless LAN, channel access method and
apparatus are disclosed. The channel access method o
f the STA (station) comprises the step that STA receiv
es the access distribution element through the passive
scanning frame, the step that STA selects the access
random variable out based on the access distribution el
ement, and the step that STA determines the minimum
value of the passive scanning specific contention wind
ow based on the access random variable and the step
of performing the channel access based on the backoff
time which STA determines based on the minimum valu
e of the passive scanning specific contention window.
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802.11 LAN

100-1
802.x LAN

ILEF
(120)

A AIAE (110)

- VS
ZOIE (130) \
$105-2

STA3

802.11 LAN

802.11 LAN
19 ¥e Scope of Claims
23 18 Claim 1:
STA(station)2 THS HMIA S0 AUAHA, The channel access method of the STA (station),

wherein the channel access method including the step
A0 STAOI THAIE AJiE 2SS Sa UM 2 @42 of performing the channel access based on the backoff
=48He B time which the step :

r

AD| KA BHH R4S J|grOZ WNIA BE B that the step :
=¥
STA in which the step :

STA in which
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AJ| STAO & THAIE AL S M S0 2AUS
JPOR HEE WQT EIYS J|YOZ Y UNAS 48
ot CHHIE Z86iE Y HAHA 2.

& 28

HMI1EH0I RUAH A,

AJ| IHAIE AJY BE 2B E 0| ZAS 4)| UAA
e B0l OlE| 2HE JIE 38 252 2LdE S8 20|
il

A)| MOI B2 HE B8 IO AEs D,

M) #ig BaE &) HAIE ANE SE 2 2529 3a
UE o HRAZ S8 A2H0A SEE = &2 MY ML
giH

(=15

&3 38

HI28H0 [AAHAM,

&) WO B2 OrHD 20l ZEE D,

&tJ| aSlotTime2 &9 Al2+H0| 1, 47| Random2 #HE &=

L A}

0|3, &7 aCWMax

20420010 A0 THAIS A0HS S5 28 2ED 24ae &
J| aSlotTime &H <) &7 CWE| £[4-g:01 10, &7 CWE &
I HAIE ASle S8 M 2E2 242 ¥ 47| aCWMa
X AOIOIA AEIS = 2ol g AN g,

5 48

HI1E0I RA0HAT,

A STAO AD| SAIA HE BAB )(HO2 Y Z42 9
B OIF ZalRl AEAE ZESE CHE O 28D,

A WO ERIe 4| ZBE OE ZalY AE40 NS
= J|2 S IHE0| OlOISR 5 24 E HE AL Y
@

a7 58

A 401 RUOIA,

4 0H ZHE A2 )| HAA Y a0 Oj2| 2F
& AIFSN(arbitration inter-frame space number)= Z &t
a0 THYE YAIA 2l

37 68

KILEO RACAL,

988

STA receives the access distribution element through t
he passive scanning frame selects the access random

variable out based on the access distribution element d
etermines the minimum value of the passive scanning s
pecific contention window based on the access random
variable and STA determine based on the minimum valu
e of the passive scanning specific contention window.

Claim 2:

As for claim 1, the channel access method which is the
value in which the minimum value of

passive scanning specific contention window multiplies

the access random variable by the predetermined basis
contention window minimum value and the backoff time
is calculated based on the random variable ; and is the
value

determined on section in which

random variable sets up the minimum value of the passi
ve scanning specific contention window as the minimu
m range.

Claim 3:

As for claim 2, the channel access method which

backoff time is determined like the lower part ;

aSlotTime is the unit time ; the Random is the random f
unction ; the aCWMax is the maximum value of CW of t
he aSlotTime unit and the passive scanning specific co
ntention window minimum value is the minimum value of
CW of the aSlotTime unit ; and is the value in which C

W is selected between the minimum value and aCWMax
of the passive scanning specific contention window.

Claim 4:

As for claim 1, the channel access method it further
includes the step that

STA determines the P-frame number of symbols for the
channel connection based on the access random variab
le ; and for being reduced for the period when

backoff time corresponds to the above-mentioned dete
rmined P-frame number of symbols in case the channel
is idle.

Claim 5:

As for claim 4, the channel access method which is the
value in which

P-frame number of symbols multiplies the access rando
m variable by the predetermined AIFSN (arbitration inte
r-frame space number).

Claim 6:

As for claim 1,
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AJ| THAIE ASHY T2 HI2 =2, FILS(fast initial li passive scanning frame is the beacon frame, and the FI

nk setup) Ef& Z|g L= S5 MY E T2 = &tLtol i LS (fast initial link setup) search frame or the channel

L GH A A ure access method which is one among the measurement p
ilot frame.

3 78l Claim 7:

M0 RUOLAL, As for claim 1, the channel access method which is the

value in which

20| A = |
T MBI = 20 I WA A B, access random variable is selected as the value smaller
than the access distribution element.

3 88 Claim 8:

HI1E 0 UA A, As for claim 1, the channel access method which

HL

AD| HHA

B @a= N(OI2IA, N2 B4=2H)2 XlAletd, access distribution element indicates N (here, N is the i
nteger value) ; and is the value determined based on t

AJI NS AD| IHAIE Ay ZY 22 M=6t= AP(access he load of the AP (access point) in which

point)S] F£otE J|CE ZHE = A MY HHA 2,
N transmits the passive scanning frame.

& 98t Claim 9:

FEE0 A S&56t= STA(station)0ll 2L A, &7 STAZ  STA which *** includes the processor selectively
connected to the RF (radio frequency) part :

& ASE 4 U 445 RF(radio frequency)?; &
and RF part the STA

&0 RFE2 BN E HELR= Z2HNAME Z&6HE,
radio signal as to the STA (station) operating in the wir

I DZHAE HAIE A3 ZTYYE So HHA 2 2  eless LAN ;

A8 440, AD| HAA 26 ﬁiz- Jproz WA @Y

B2 MEIEET, AD MA BE A )9O R A A processor receives the access distribution element thro

el EX BM ACRO ZAUS BEED, AJ| AIE A ugh the passive scanning frame ; it selects the access

LEX 2N AT S0 R AYS J|UOS :ége-; o= giel random variable out based on the access distribution el

S J|UoE Iy MAAZ AHEIE2 75 = STA. ement ; it determines the minimum value of the passive
scanning specific contention window based on the acc
ess random variable ; and is implemented in order to pe
rform the channel access based on the backoff time w
hich determines based on the minimum value of the pas
sive scanning specific contention window.

3 108: Claim 10:

Mool RLHA, As for claim 9, STA which is the value in which the

minimum value of

AJ| THAIE AJY EF A A it
el g0l Ole) Z28E D2 2 T 2 el S 22 a0l passive scanning specific contention window multiplies
- the access random variable by the predetermined basis

contention window minimum value and the backoff time
i, is calculated based on the random variable ; and is the
value
determined on section in which

random variable sets up the minimum value of the passi
ve scanning specific contention window as the minimu

m range.
31 118 Claim 11:

MI10E0ll RUHA, As for claim 10, STA which

N HMOZ EIRE Olcie 20| B2 EHD, backoff time is determined like the lower part ;
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cH &

27| aSlotTimeS ©He Al2F01 1, e
0|1, &7 aCWMaxes &2
EEH&O 3 AD| HHAIE AN

J| aSlotTime ©H£12) A0 CWE| #2011,
JIHAIE AL SE 28 220 FHAd & Al a

X AMOIOIA 8IS = gt STA.

A7 Random& B
aSlotTime &9 2 A0 CWE

i EI—DI‘{DE.I A ‘:-cf.;

L D O o pe1
| Cwes &

&3 128

KOOl UM, &2

[El
HU
=
>
n

& 1380

12800 AR A,

7] QIEf TR A 4D HMA HE A0 02 2

& AIFSN(arbitration inter-frame space number)2 =&t
a8l STA.

aSlotTime is the unit time ; the Random is the random f
unction ; the aCWMax is the maximum value of CW of t
he aSlotTime unit and the passive scanning specific co
ntention window minimum value is the minimum value of
CW of the aSlotTime unit ; and is the value in which C

W is selected between the minimum value and aCWMax
of the passive scanning specific contention window.

Claim 12:

As for claim 9, STA which the processor is implemented
so that

STA determines the P-frame number of symbols for the
channel connection based on the access random variab
le ; and is reduced for the period when

backoff time corresponds to the above-mentioned dete
rmined P-frame number of symbols in case the channel
is idle.

Claim 13:

As for claim 12, STA which is the value in which

P-frame number of symbols multiplies the access rando
m variable by the predetermined AIFSN (arbitration inte
r-frame space number).

3 148 : Claim 14:
HIOE0l LU A, As for claim 9,

AJ| THAIE ASHY T2 H2 =2, FILS(fast initial li passive scanning frame is the beacon frame, and the FI
nk setup) BfM To = =% MUFE T2 = 5Ltel § LS (fast initial link setup) search frame or STA which is
TA. one among the measurement pilot frame.

3 158t Claim 15:

HOE0ll RLAUHA, As for claim 9, STA which is the value in which

I HHA EE Has &0 A 2l 2420 22 42 access random variable is selected as the value smaller

= HEL = a2l STA. than the access distribution element.

A3 168 : Claim 16:

HOE0l R_AA M, As for claim 9, the channel access method which

NI GHA 2 245 N(OIJIA, N2 F430)2 XIAl6tD, access distribution element indicates N (here, N is the i
nteger value) ; and is the value determined based on t

AJINE AJ| HAIS AjY Zels E£5= AP(access he load of the AP (access point) in which

point)2 FotE J|UEE ZHEE gl MY M gy,
N transmits the passive scanning frame.

Jl =& OF Technical Field

B2 LUHE PAHE 28 o2 HU HMEHIs SEB0A  The invention relates to the wireless LAN, more

CHAMIO BMLEE 8os S X HX0I 28 210/ specifically to a method and apparatus for in the wirele

ss LAN, the access is performed in the media.
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Background Art

RIS

522 P (wireless LAN) J|&2l 18 wEE 300 30iX
YOS WML D ALH I E PHY TG YO AF 40
MEE 222 05 50/ #/8 =222 IEEE(institute of

electrical and electronic engineers) 802.11ac% IEEE 8
02.11ad?t RUCH IEEE 802.11ad= 60GHz HHEE AIE&E=

DA J|Z0|CH , AES '-_-‘(\_ﬂEE. JelEez B
H&E2 JisE Jilojl—rIOH 1GHz D|Bte] T HES &2

Ste 29 2480 =20 EH'-_EEE&:EH 0l0ll= TVWS(T
V white space) (= 2 & £236t= IEEE 802.11af%2 900MH

SE &8st

z Oy = IEEE 802.11ah2J: RULH OIEE AO0IE O
Llc{smart grid), 2 dlH LIERKIIEL OfLI2r, &5 8
Wl-Fl(extended range Wi-Fi) AlH AC 2ES FEFHOZ
BHCH, E8 D EQ & MAC(medium access control) 2
.:12_._J| 23 A g A0 B0 T 0 20 A s M
Olgdier S2ME S HZ8H0 STAO| APE
¥ &t0i IEEE 802.11ai
X3 RULCH

=

32|
WIE

(S s I

IEEE 802.11ai= 2&gie =D it'-
(association) AZIE 20| E2 =2 &
S EXNE GIE=MAC JI=2 4, 2011‘.—:
H*OE *‘TR’EC,OIJ\’“E"“C =
Jl 8t2| #ot01 IEEE 802.11ai= AP & M(AP discovery),
LI E® = &4 (network discovery), TSF =2/ 3H(time syn
chronization function synchronization), 2/ & Z&(Au
thentication & Association,) &% Ji =(higher layer) 12|
HA HE SO UM B _..Esatell gt =218 s
2Lk 2 =041, DHCP(dynamic host configuration proto
col)2 H|2|¥(piggyback)E 88 21+ &g, & & IP(con
current IP)E O/ & &Ml EAP(full EAP(extensible authe
ntication protocol)) el = % st, R:’EOI &5 5 AP(access
point) A3 9| OL0ICIH I} &L =2 F0ICH.

e )

W= oy
[ o

w 2 b o
ob W o

or

The evolution direction of the recent wireless LAN
technology is progressed 3 kinds. In the extension cord
of the existing wireless LAN evolution direction, it has I
EEE (institute of electrical and electronic engineers) 80
2.11ac and IEEE 802.11ad to the effort of more enhanc
ing the transfer rate. It is the wireless LAN technology
in which the IEEE 802.11ad uses 60GHz band. Moreove
r, recently the wide area wireless LAN which utilizes th
e frequency band less than 1GHz than the existing wire
less LAN in order to make the broad area transmission p
ossible to the distance, emerges. It has the IEEE 802.1
1af utilizing the TVWS (TV white space) band and the [
EEE 802.11ah utilizing 900MHz band in this. These expa
nd the smart grid, and the expansion of the extent Wi-
Fi (extended range Wi-Fi) service not only the broad ar
ea sensor network, to the main purpose. Moreover, it h
ad the problem in some cases, that the initial link set-u
p time the existing wireless LAN media access controlle
r (medium access control) technology very got longer.
Such problem is solved and in order to the connection i
n which STA is quick to AP makes be executable the IE
EE 802.11ai standardization activity is comprised of the
recent.

It was the MAC technology handling the authentication
process which was quick so that the IEEE 802.11ai con
spicuously reduce the initial set-up and combination (a
ssociation) time of the wireless LAN and the standardiz
ation activity was initiated in 2011 year January with t
he formal task group. The IEEE 802.11ai progresses the
discussion about the procedure simplification in the do
main including the procedure merge of the AP search
(AP discovery), the network search (network discover
y), the TSF synchronization (time synchronization func
tion synchronization), with the authentication & combi
nation (Authentication & Association,) higher layer etc.
in order to make the rapid connection procedure possibl
e. Among them, the procedure merge, utilizing the pigg
yback of the DHCP (dynamic host configuration protoco
1) the optimization of the whole EAP (full EAP(extensible
authentication protocol)) using the concurrent IP, and
the idea of the efficient selective AP (access point) sc
anning etc are active it is in the discussion.

2o U8 Summary of Invention

ol 28t DA Gt WA Problem to be solved

B 2o X2 £ HHA BrEHE H36ts HOIL The object of the present invention provides the
primary access method.

2 ede L Us SH2 27| YMlL 2 E +8ots EXIE Another object of the present invention is to provide

HI&6t= 210ILCH the apparatus for performing the primary access
method.

utHIoHZE & Means to solve the problem

yzetE CEHe SEZ E800 #2282 2 S0l The channel access method of the STA (station)

2 STA(station)2 s LMl L& &7 STAC IHAIE according to one side of the invention for achieving the

A ZYE Eof YMHlL 2 Q42 +4skE S, 47] object of the invention comprises the step that STA

STAQ| &7 %\ll_ St 248 DIE:QE Gl BE Y= receives the access distribution element through the

MEIBH= CH|, ArD) STAO| AD| WA 8T B8 J|8re  passive scanning frame, the step that STA selects the

991
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access random variable out based on the access

¢ distribution element, and the step that STA determines

the minimum value of the passive scanning specific
contention window based on the access random
variable and the step of performing the channel access
based on the backoff time which STA determines based
on the minimum value of the passive scanning specific
contention window.

The STA (station) operating in the wireless LAN
according to the dissimilar side of the invention for
achieving the object of invention *** includes the RF
(radio frequency) part and the processor selectively
connected to the RF part the radio signal. The
processor receives the access distribution element
through the passive scanning frame and the access
random variable is selected out based on the access
distribution element and the minimum value of the
passive scanning specific contention window is
determined based on the access random variable and in
order to perform the channel access based on the
backoff time determined based on the minimum value of
the passive scanning specific contention window the
processor can be implemented.

Effects of the Invention

In the channel multiple STAs perform the access based
on the different parameter in the channel similar,
multiple STAs can disperse the primary access of STA
the primary access in the performance.

Description of Embodiments

S MAIE AL ST HE fE2 FAE X6t &
@ AD| STAOI A7 THAIE AJNY SH 2M 2SO 2AY
SO ZEE AT CIYAS JBOE IS HHNAE =
#Mot= CHHIE ZEE S QUL
AEE 2 WO SHI YA YE 2 YHO OE S0l
(2 PHEB0 A SE3= STA(station) 2 & ASE =4
% =&/38t= RF(radio frequency) ¥ 2 47| RFF 2 SHECS
E OHAEL=E ZZHAE EE6IE, A ZZHMHE HAIE &
e ZHYUE Soll UHA 2H 242 416110, A7 LML
EH 248 J|UOZ WH A HE HE-S MBI, A0 HAl
AU BFBIUOR MAIE AN ST Y 2SR 3
AGE ZESH, A MAE AN ST AM SRS 2 A
1S (Yo 2 TS WO EIIS J|UOR MY HHAS
8ot E AEE =+ ULk
2o St
=42 STAO AME CE DiICHHEHE J|B22 THE Ml Al
E +~HoIESE SO N SUS HE0A S22 STAC =2
WHIAE =-A| STAS )| HAAE 24+ A 2 4= QUCH
G =s AlAGH)| RS 2HEO WHE
T 12 & ErZ [EEE(institute of electrical and electronic

engineers) 802.112| QIZ2tAESHH HIE
ure network)2! X2 LIEtHL

¢ A(infrastruct

of, F&dl AAEES GHLE = O 0]4kel
Basic Service Set, BSS, 100, 105)E =
BSS(100, 105)= 88X = §I(&E 012N
2/ = AP(access point, 125) & STA1(St
22 APZt STAS ’é.‘a. O2H, B AH=ES
OtLICH BSS(105)= &tLig AP(IBO)D!I &t
r=8 STA(105-1, 105-2) Z&& =&

= T =

[=]]
).A

CIZERIAERT BSSE EHE otLiC| STA, 24+ MHIA
(Distribution Service)Z Tl 25t= AP(125, 130) 2 L=<l
APE S Z A= 24 AlAE(Distribution System, DS, 11
0)2 X8 =+ ULk
24 AIAB(110)= 0l BSS(100, 105)2 ¢ &Eot0i &&E
AHI= A0l ESS(extended service set, 140)E F&& =+
SLCk. ESS(140 = otLt = Gidd NS AP(125, 130)7t 2
&FAIABI(110)2 Soll 22 &0 OIRHA &HLIY HIERIZE
XAt ECH§ MEE = UL &FLtS ESS(140)01 Z& %
= AP= 528t SSID(serwce set identification)E Jt& =+
OIC -
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The upper end of fig. 1 shows the structure of the
infrastructure network of IEEE (institute of electrical an
d electronic engineers) 802.11.

The wireless LAN-system may include one or more the
basic service set (Basic Service Set, BSS, 100, 105) wi
th reference to the upper end of fig. 1. It is the gatheri
ng of AP like APs (access point, 125) in which BSSs (10
0, 105) are successfully comprised the synchronization
and communicating and STA 1s (Station, 100-1) and S
TA and it is not concept indicating the given area. The
BSS (105) can include possibly combine STAs (105-1, 1
05-2) in one AP (130).

The infrastructure BSS comprises APs (125, 130)
providing at least one STA, and the distribution service
and the distributed system (Distribution System, DS, 1
10) connecting multiple APs.

ESSs (extended service set, 140) which are the
service set in which the distributed system (110) conn
ects some BSSs (100, 105) and which is expanded can
be implemented. It can be used as the term indicating
one network in which one or the several APs (125, 13
0) is connected through the distributed system (110) a
nd the ESS (140) is made. It can have the SSID (servi
ce set identification) in which AP included in one ESS
(140) is identical.
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E(portal, 120)2 P& & LIERIA(IEEE 802.11)2 [HE
HEKI(UE 2K, 802.X)2re] ¢EE +8ot=s 2k &

= A A OIrt
e +¥E 4 UL,

T 19 AEHI 22 IR AESEY LIEKZIN A= AP(125,
130) At0l2 HIE®R = Y AP(125, 130)%r STA(100- 1 10
5-1, 105-2) At012 WER A P& E 4= ULt SHXI S, AP
ux;wmm&mSMAcmMEuE41:fm00§
AME £8GlE NS JIsE 4= QULH AP(125, 130)7t 2101 S
TA AMOOIAE HIERAE .=1<_-.0LO1 SME +8ol=E LIES
2 HE-5 UIES I (Ad-Hoc network) = =2 BSS(in
dependent basic service set)2t ] &S ELH

<12

ol
o

tEF2 S8 BSSE LIEHH JHE S 0|CH

T 12 6t s &ZctH, 58 BSS(independent BSS,
IBSS)= =-8 2= = S&ot= BSSOILH IBSS= APE £
BotAl g [TH-—OH SA0A 2Ll JsE +8st= Mil(cent
ralized management entity)7t 8.Ct. =, IBSS0IA = STA
(150-1, 150-2, 150-3, 155-4, 155-5)50| 248 2A(di
stributed manner)2 & 2l S L IBSSOIA = 25 STA(15
0-1, 150-2, 150 3, 155-4, 155-5)0| 0|= STASZ 0/ F
HE = UShH, 4 AM2ESZ22 ES0| 25X HO0FAL X
Jl 28[&E L E< =(self-contained network)E 0| &L,

STAE IEEE(Institute of Electrical and Electronics

Engineers) 802.11 252 REZ LE= M &5 IIO(M
edium Access Control, MAC)2 & DHAI0 e S2AHS
(Physical Layer) QIHUIOIAE Z& 6t gce Jis HMZE
A, ZC 2= APZH HI-AP STA(NGn -AP Station)2 25 =

&ote 20IZ AEE == UL

STAZ 0|5 &2 (mobile terminal), £ 4 J12|(wireless
device), & 4 75 (Wireless Transmnt/Recewe Uni
t; WTRU), AtE X ZH/(User Equipment; UE), 0I==(Mo
bile Station; MS), ¢/'= Jt2 &t 575 (Mobile Subscriber U
nit) €= S8 R (user) S CIYE VAUORS 28 4
ALk

£ 2= IEEE 802.110 2iaf X2 E = Poe AIARS
OIF I HE LIEHH = HHOICH

Gl

E20Hd= & ._T_J* AlAEC HFE OFF | & H(PHY
architecture) e EE S AIBLSLLE.

F&E AABS HIS 038 XM= MAC(medium access

control) Tﬁla(sublayer}(zzom PLCP(Physical Layer C

onvergence Procedure) S =(210) % PMD(Physical M

edium Dependent) 53 =(200)2 :.ig‘ﬁ’ == SICk PLCP =

A £(210)2 MAC F3H£(220)0/ PMD 2 H 5(200)0 =

t‘5'_°' E£42 IHA0 SHY + USE ?E:E—_ Ct. PMD $31|
£(200)2 S22 STA AtOI0IA CIOIHE S-4I180] ${&F

TS QHHOIA A +HS & AT

= T
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The bridge role that portals (portal, 120) perform the
connection with the network (for example, 802 X) diffe
rent from the wireless lan network (IEEE 802.11) can b
e performed.

In the infrastructure network like the upper end of fig.

1, the network between the network between APs (12
5, 130) and APs (125, 130) and STAs (100-1, 105-1, 1
05-2) can be implemented. However, the communicatio
n can be possible to set up the network without APs (1
25, 130) between STA and perform the communication.
The network setting up the network without APs (125,
130) between STA and performs the communication is

defined as the ad-hoc network or the independent BSS
(independent basic service set).

It is the conceptual diagram in which the lower part of
fig. 1 shows the independent BSS.

Referring to the lower part of fig. 1, the independent
BSS (independent BSS, IBSS) is BSS operating to the a
d-hoc mode. There is no entity (centralized manageme
nt entity) which performs the function manager in the
center because IBSS does not include AP. That is, in IB
SS, it is managed to the mode (distributed manner) in
which STAs (150-1, 150-2, 150-3, 155-4, 155-5) are d
ispersed. In IBSS, all STAs (150-1, 150-2, 150-3, 155-
4, 155-5) can be made of the movement STA and the
connection to the distributed system is not tolerated a
nd it is comprised the magnetism totality network (self-
contained network).

STA may be used with AP and the meaning including
the non-A P STA (Non-AP Station) with the broad sens
e it is the media access control (Medium Access Contro
I, MAC) following the rules of IEEE (Institute of Electric
al and Electronics Engineers) 802.11 standard and the
arbitrary function media including the physical layer int
erface about the wireless medium.

STA can be just called as the mobile terminal, the
wireless device, the wireless transmit-receive unit (Wir
eless Transmit/Receive Unit: WTRU), the user equipme
nt (User Equipment: UE), the mobile station (Mobile Sta
tion: MS), the mobile subscriber unit through the variou
s name including the user etc.

Figure 2 is a drawing showing the layer architecture of
the wireless LAN-system supported by the IEEE 802.1
1.

In fig. 2, the layer architecture (PHY architecture) of
the wireless LAN-system was conceptually shown.

The layer architecture of the wireless LAN-system
comprises the MAC (medium access control) sublayer
(sublayer) (220) and the PLCP (Physical Layer Converg
ence Procedure) sublayer (210) and PMD (Physical Med
ium Dependent) sublayer (200). It is implemented so th
at the MAC sub-layer (220) has the minimum dependen
cy on the PMD sublayer (200) and the PLCP sublayer (2
10) operates. The PMD sublayer (200) can perform the
transmission interface role for transmitting and receive
data between multiple STAs.

age 8 of 33



MAC S HI5(220)2 PLCP HH£(210) & PMD RHE
(200)2 WX ez 22l 5 (management entity)E Z& &

A o) CL
T oAl

MAC SH£(220)2 BRI MLME(MA Layer
Management Entity, 225), £cl A&2 Zel¥ =P
HY Layer Management Entity, 215)2t1 8Lt Ofed gt
CIEEE HE B2 S50| 2¥O= QHIIOAZE HEE
2LCH PLME(215)= MLME{225)9 HECIH PLCP 2HIS(2
10) % PMD 53| c_,{ZDO)C 22l =& (management operat
ion)2 &% =+ 210 MLME(225)% PLME(215)% & Z & O
MAC SJ£(220)2 Z2| =& (management operation)=

A A O
+8E = UL

ye

-

ME

ENExL

|-_|'.‘1J

ZHE MAC HIE S20| 85D 2ol A SME(STA
management entity, 250)7} Mg 5= 2L SME(250)=
HE0 SEEC A48z 2828 5 UL MLME PLME &£ S
ME‘— Z2|DIEIE (primitive)S DL 2 &S 4R 2H0 &
HE 4 YW 418 5 2UCh

\..lﬂ..

24 2HEUAL SEE 2 63“ 60JOLEH2 E

PLCP 2HIE(110)2 MAC HAS 220)m PMD S =(200)
A0 Ol Al MAC HIS S X AION CF2r MAC 223 5(220)02

£ &2 MPDU(MAC Protocol Data Unit)E PMD A &(20
0)0ll EE3I2LE, PMD 2AHE(200)2 25 H 2= Ty S
MAC ‘;'31!:;(220)0” & &Lt PMD 3 &(200)2 PLCP ot
P HELEAN FE HHE S8 E=2 STA AMO|0IAS OO
H &4 2 482 =88 = 20 MAC 2HS(220)0| HE
& MPDU(MAC protocol data unit)= PLCP 3| =(210)01
kI PSDU(Physical Service Data Unit)0|2r & &tCt. MPDU
= PSDUS S ABILE =2 MPDUZ i 12/ 0| & (aggrega
tion) & A-MPDU(aggregated MPDU)J+ E& & Z JHiiel
MPDUS PSDUE AIZ &0|& == QUL

PLCP “31|u(210}@ PSDUZE MAC FH E(220)225H &

Ot PMD R2HIE(200)22 HYot= BEMAM 22l AE &=
AJ10 Sloll 26 B28 HEciE RIIEHCE =00 0
i ¥2t% = Z2== PSDUOI PLCP =2/ Z(preamble), PLC
P dllCi(header), ZEF & 2130 E <A L(zero state) E
ClEelsld 2es 12 H E(Tail Bits) S0/ & 4= QUL PLC
P Z2@HEE2 PSDUC| EEED &l =402 oP(ﬁD s|3t
JIs1 CHHILF CHOIHH AIEI 2 £ 4| E%E% ote= 2
Ch. CIOIH B EE= PSDUO’II HE HIEE, ~
otd)| HEHHE AMBEAZS LBol= A H 2 g
0l G20& HE AI'_"‘-’\‘J|' IRLEE IE
quence)E Z&E =+ UL O] M, &/°

Alore STAOA XI2&= 2 3Y a0 et BCC(Binary C
onvolutional Coding) 2/ 2% £ = LDPC(Low Density Pari
ty Check) ¢35 & &iLi2 ﬁﬂi % QUCH PLCP dICi0l=
&8 PPDU(PLCP Protocol Data Unit)0ll CHEr 22 Z&

St= EED ZEE == UL

G
A
[k
:
S0

[S]3

=]
L
=
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The MAC sub-layer (220), the PLCP sublayer (210) and
PMD sublayer (200) conceptually may include the admi
nistration unit (management entity).

The administration unit of the MAC sub-layer (220)
MLMEs (MAC Layer Management Entity, 225) , and the
administration unit of the physical layer are called PLME
s (PHY Layer Management Entity, 215). The interface i
n which such administration units the layer managemen
t operation is performed can be provided. The PLME (2
15) is connected to the MLME (225) and the managem
ent operation of the PMD sublayer (200) and PLCP subl
ayer (210) can be performed and the MLME (225) is co
nnected to the PLME (215) and the management opera
tion of the MAC sub-layer (220) be performed.

So that the right MAC layer operation be performed
SMEs (STA management entity, 250) can exist. The S
ME (250) can be used to the configuration part indepe
ndent in the layer. MLME , and PLME and SME are the i
nformation for *** number based on the primitive betw
een the reciprocity configuration part.

The operation at each sublayer is made to be equal to
the lower part it briefly illustrates. According to the PL
CP sublayer (110) is the indication of the MAC layer be
tween the MAC sub-layer (220) and the PMD sublayer
(200), the MPDU (MAC Protocol Data Unit) received fro
m the MAC sub-layer (220) is delivered to the PMD subl
ayer (200) or the frame coming from the PMD sublayer
(200) is delivered to the MAC sub-layer (220). The PM
D sublayer (200) can perform the data transmission-rec
eption at the multiple STA intervals through the wireles
s medium as the PLCP lower layer. Because the MPDU
(MAC protocol data unit) which the MAC sub-layer (22
0) delivers is the PSDU (Physical Service Data Unit) in t
he PLCP sublayer (210) it calls. In case MPDU is similar
to PSDU but the aggregation (aggregation) one A- MPD
U (aggregated MPDU) is multiple MPDUs delivered each
MPDU and PSDU can be different from each other.

The PLCP sublayer (210) receives PSDU from the MAC
sub-layer (220) and the optional field including the nec
essary information with the physical layer transceiver is
added in the process of delivering to the PMD sublayer
(200). The added field returns the packet level control
processor preamble, the PLCP header, and the convolut
ional encoder in the zero status (zero state) in PSDU b
ut it can become then the tail bit (Tail Bits) etc. neces
sary. The packet level control processor preamble prep
ares for the synchronization and antenna diversity to t
he receiver before PSDU is transmitted. The data field
comprises the service field including the padding bit in
PSDU, and the bit sequence and the coded sequence i
n which the bit sequence in which tail bits add is encod
ed. The bit sequence is for the scrambler to do with ini
tialization. Then, according to the encoding method su
pported in STA in which the encoding method receives
PPDU, it can be selected as one of the BCC (Binary Con
volutional Coding) encoding or the LDPC (Low Density P
arity Check) encoding. The PLCP header includes the fi
eld including the information about the PPDU (PLCP Prot
ocol Data Unit) transmitted.
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PLCP S A &£(210)01 A= PSDUO & ZHEE 218108

=8 ZC
PPDU(PLCP Protocol Data Unit)E #435:01 PMD 2 A &(2
00)2 01X 4 AHOINSZE Hm6td ’h | AHICI&EE PP
DUE ==4/510{ PLCP Z2/ g, PLCP 3L Z25H HIOIH =
2 Zes ZEE IO SRECL.
T 32 PH80A 200 HEE LB N80
T 38 & X6, Ay HEE MAIE AJlY (passive

scanning, 300)d ¥EIE A5H = (active scanning, 350)2
= R2E = UL

EZErEH, HAEY A31E(300)2 AP(300)7t
AESHE HI2 ZH(330)0 2ol =8
AP(300)= HI= Zg|(330)2 S& F
c)l:l Cr non-AP STA(340)2= 22
E|° (330)0ll= &S LIES 0N Y
non -AP STA(340)2 FIIFHC=Z
2(330)2 FLELEM UESR
O @@ z EL(authentar:r;ﬂ:u:m/assr:u:aatlon)

HE0l e AHYS 38 4 Y

|“D

L| "gkkH

A9 2 (300)2 non-AP STA(340)0 ZdIgls
Z QI 20| AP(310)0lAl B&EG s HE EL||c>'(330)
410 8t EICH Oi2tA, THAIE A3NE (300)2 UIES
OlA CIOIE sa&l/=41010 2ol 2MEE=E EHFHC 2B =
Jt #Hi= éE‘,OI QUCH B cl2(330)2 =210
|[dIBt0] = HOll 221 a0 A&
My 2 A'?:16“_Eil Hels Al2H0l s E = CHEQ| KUCH Bl
2 T 0 e PHEQ £%2 2011 1120 JHAIE IEE
E Draft P802.11-REVmMb™/D12, November 2011 #39#1
EEE Standard for Information Technology Telecommuni
cations and information exchange between systems-L
ocal and metropolitan area networks-Specific requirem
ents Part 11: Wireless LAN Medium Access Control (M
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In the PLCP sublayer (210), the field describing in detail
in PSDU is added and the PPDU (PLCP Protocol Data Uni
t) is produced and it transmits after the PMD sublayer
(200) with the receiving station and the receiving stati
on receives PPDU and the necessary information is obt
ained from the packet level control processor preamble,
and the PLCP header in reconstitution of data and it re
stores.

Figure 3 is a conceptual diagram showing the method
for scanning in the wireless LAN.

Referring to Figure 3, the method for scanning can be
classified into passive scannings (passive scanning, 30
0) and active scannings (active scanning, 350).

The passive scanning (300) can be performed by the
beacon frame (330) which the AP (300) periodically bro
adcasts with reference to the left side of fig. 3. The A
P (300) of the wireless LAN broadcasts the beacon fra
me (330) from the specific cycle (for example, 100mse
¢) to the non-AP STA (340). The beacon frame (330) i
ncludes the information about the current network. Th
e scanning for the channel and the AP (310) receiving
the beacon frame (330) in which the periodically the no
n-AP STA (340) is broadcasted receives the network in
formation and performs the authentication / combinatio
n (authentication/association) process can be performe
d.

The beacon frame (330) in which the passive method
for scanning (300) is transmitted from the AP (310) wit
hout the need that the non-AP STA (340) transmits th
e frame is received. Therefore, the passive scanning (3
00) has the advantage that in the network, the whole
overhead which is generated with data transmission / r
eception is small. However, it has the disadvantage tha
t the time it performs the scanning because it manually
cannot help performing the scanning proportionally to t
he cycle of the beacon frame (330) but to hang grows
longer. The detailed description about the beacon fram
e is the disclosed IEEE Draft P802.11-REVmb™ / D12 in
2011 year November, and November 2011 'IEEE Standa
rd for Information Technology Telecommunications and
information exchange between systems-Local and metr
opolitan area networks- Specific requirements Part 11:
it is disclosed in 8.3.3.2 beacon frame of Wireless LAN
Medium Access Control (MAC) and Physical Layer (PHY)
Specifications (hereinafter, the IEEE 802.11) '. In the I
EEE 802.11 ai, the beacon frame which is additionally di
ssimilar of the format can be used and such beacon fra
me can be done as the FILS (fast initial link setup) bea
con frame. Moreover, it can use in the scanning proces
s as the frame in which the measurement pilot frame in
cludes only the portion information of the beacon fram
e. The measurement pilot frame is disclosed in the IEEE
802.11 8.5.8.3 measurement pilot format.

Moreover, the FILS search frame (FILS discovery
frame) can be defined. In the FILS search frame is eac
h AP, it can be the frame transmitted to the frame tran
smitted between the transfer period of the beacon fra
me with the cycle which is short than the beacon fram
e. That is, the frame in which the FILS search frame is
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S| lof B A2 SO ICE F EE2E ST T 2(380)
ol HES ]25:5%; ZE SO non-AP STA(390)2= & &8
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OS2 IxZZ HEKIA FLEE ST A

[ e —

AE T2H S T (38

e HEESHE = U
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AJNSIOl AHR SIS AI2F0| BCHe BEO
AP STA(390)0IA| T2E 9% Zae/(3
Br 2 OYe 54 ¥ SAS HE HERD
QHEIS I FIBCE BEO| UCH T2E R Zel(37
0)& IEEE 802.11 8.3.3.9 B0l JHAIE 0 Y0 Z2L 2
I 3| 2/(380)2 IEEE 802.11 8.3.3.1001 JHAI S0 UCH.

A0 2 F APR STAZ 2/ E(authentication)t Z &
(association) LEZS 8% == QUL

T 4= AP STAS| AJlY £ QS % T HHEE LIEHH JY
EE 0|

S 48 &L, A E/HEIE AN E 88 & A0
E AP = 5tLIS APR OIS R BEE 88 =+ ULCL

ol = (authentication) % Z & (association) HIE2 (IE &
0f, 2-2r& S =4)0/2)(2-way handshaking) S Soff +2 =
= QUCH T 42 THS2 HAIE A0 £ 0 % 28 BEE
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B8 HE S LIENY s S0l

OF U ZE NEE MUEIE A 2 = QAIE ANUE

A EoreXl GIF2 43R0 25 2F 22 (authenticat
on request frame, 410)/2/ = &% Zd|2 (authentication

transmitted with the cycle of the value smaller than th
e transfer period of the beacon frame. The identifier inf
ormation (SSID, BSSID) of AP in which the FILS search
frame transmits the detection frame is include might. S
TA searches in advance that it is transmitted and AP e
xists in the corresponding channel before the FILS sear
ch frame the beacon frame is transmitted to STA. In o

ne AP, it can be said to be the gap in which the FILS s
earch frame is transmitted the FILS search frame trans
fer interval. In the FILS search frame, the part of the i

nformation included in the beacon frame can be contai

ned and transmitted.

In the active scanning (350) with reference to the
right side, of fig. 3 is the non-AP STA (390), the metho
d for performing the scanning to the occasion transmitt
ing the probe request frame (370) with the AP (360) is
referred to.

In the AP (360), after the probe request frame (370) is
waited for from the non-AP STA (390) for the random t
ime in order to prevent the frame collision after doing t
he reception , the network information is included in th
e probe response frame (380) and it can transmit with

the non-AP STA (390). The network information can be
obtained based on the probe response frame (380) whi
ch the non-AP STA (390) receives and the scanning pr
ocess can be stopped.

Time used for the scanning the non-AP STA (390)
performs the scanning in case of the active scanning
(350) has the advantage that is short. However, in the
non-AP STA (390), it has the disadvantage that the ne
twork overhead for the frame *** increases since it ha
s to transmit the probe request frame (370). The probe
request frame (370) is disclosed in the IEEE 802.11
8.3.3.9 fold and the probe response frame (380) is discl
osed in the IEEE 802.11 8.3.3.10.

AP and STA can perform the authentication and
combination (association) process after the scanning is
finished.

Figure 4 is a conceptual diagram showing the
authentication after the scanning of AP and STA and ¢
ombining process.

Referring to Figure 4, one AP, the authentication and
combination can be performed among AP which is the p
assive / active scanning scanned after doing the perfor
mance.

The authentication (authentication) and combination
(association) process can be performed through for exa
mple, 2- direction handshaking (2-way handshaking). It
is the conceptual diagram in which the left side of fig.
4 shows the authentication and combining process afte
r the passive scanning and it is the conceptual diagram
in which the right side of fig. 4 shows the authenticatio
n and combining process after the active scanning.

Authentication request frame (authentication request
frame, 410) / authentication response frames (authenti
cation response frame, 420) and association request fr
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S 58 X5, MEE AJY EXE Ol 22 HAE =
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(1) STA(S00)0! &0 BXIE +=¥E =HIJ HREXE &
CHEECH,

STA(500)2 02 S0, Z2E 80| AlZt(probe delay
time)0| 2= (expire)E HL SEE: Al IZE ’SE{{)H% E0,
PHY-RXSTART.indication primitive)2t =42 M7-X| J|Cx

gl WEIE AN E 38 - RUCH

T2 20| A2+ STA(500)0] HEIE ANLS 48 A
D2E Q3 TQ(510)8 BA8D| Fol LAE s Y0

Ct. PHY-RXSTART.indication primitive= E2/(PHY) A&

ame (association request frame, 330) / association res
ponse frames (association response frame, 440) are irr
espective exchanged acceptance and rejection and be
tween APs (400, 450) and non-AP STAs (405, 455) wh
ether the authentication and combining process used t
he active method for scanning or the passive scanning
it can be identically performed.

In the authentication procedure is non-AP STAs (405,
455), the authentication request frame (410) is transmi
tted with APs (400, 450) and it can be performed. In A
Ps (400, 450) the response about the authentication re
quest frame (410) the authentication response frame
(420), it can transmit with non-AP STAs (405, 455). It
is disclosed about the authentication frame format in t
he IEEE 802.11 8.3.3.11.

In the combining process (association) is non-AP STAs
(405, 455), association request frames (association req
uest frame, 430) are transmitted with APs (400, 405) a
nd it can be performed. In APs (405, 455) the response
about the association request frame (430) the associat
ion response frame (440), it can transmit with non-AP
STAs (400, 450). The transmitted association request f
rame (430) includes the information about the performa
nce (capability) of non-AP STAs (405, 455). APs (400,
350) can determine based on the capability information
of non-AP STAs (405, 455) whether it is possible for th
e support about non-AP STAs (405, 355) or not. In cas
e it is possible for the support the capability informatio
n enabling to assist is put in and grant acceptance and
rejection and reason for the about the association requ
est frame (440), and oneself APs (300, 450) can trans
mit in the association response frame (440) in non-AP
STAs (405, 455). It is disclosed about the combination
frame format (association frame format) in the [EEE 80
2.11 8.3.3.5/8.3.3.6.

Thereafter *** of normal data is performed in case of
being performed to the binding step. In case the combi
nation is not performed the combination is again perfor
med based on the reason in which the combination is n
ot performed or the combination can be performed to di
ssimilar AP,

Fig. 5 is the conceptual diagram about the active
scanning process (active scanning procedure).

Referring to Figure 5, the active scanning process can
be performed to the following step.

(1) It determines whether it became the preparation in
which the STA (500) performed the scanning process o
r not.

Until for example, the probe delay time becomes the
STA (500) with the expiration (expire) or the specific si
gnaling information (for example, the PHY-RXSTART indi
cation. primitive) is received it waits and the active sc
anning can be performed.

The probe delay time is *** in which the STA (500) is
the active scanning generated before transmitting the
probe request frame (510) in the performance. PHY-RX
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START. In the indication primitive is the physical (PHY)
layer, it is the signal transmitted to the local MAC (med
ium access control) layer. PHY-RXSTART. The informati
on that the indication primitive received the PPDU (PLC
P protocol data unit) including the effective PLCP head
er by the PLCP (physical layer convergence protocol) ¢
an be signaled to the MAC layer.

(2) The basic access is performed.

In 802.11 MAC layer, the some STA can share the
wireless medium using the distributed coordination func
tion (distributed coordination function, DCF) which is th
e contention based function for example. DCF can prev
ent the going out between STA to the access protroco
| using (carrier sense multiple access/collision avoidanc
e, CSMA/CA) through the back-off mode. The STA (50
0) transmits the probe request frame (510) using the b
asic access method to APs (560, 570).

(3) MLME-SCAN. Information (for example, the SSID
(service set identification) and BSSID (basic service se
t identification) information) for specifying are included
in the probe request frame (510) and APs (560, 570) in
cluded in the request primitive can be transmitted.

BSSID can have the value corresponding to the MAC
address of AP AP as the pointer for specifying. It is the
network name for specifying AP which the human in whi
ch the SSID (service set identification) uses STA can r
ead. BSSID and/or SSID can be AP used in order to spe
cify.

AP can be specified based on the information for
specifying APs (560, 570) in which the STA (500) is inc
luded with the MLME-SCAN request. primitive. Specified
APs (560, 570) transmits probe response frames (550,
550) to the STA (500). SSID and BSSID information are
contained and the STA (500) transmits in the probe re
quest frame (510) the probe request frame (510) is uni
castd and it multicasts or it can broadcast. The probe
request frame (510) is unicastd using SSID and BSSID i
nformation and it additionally describes in detail in fig.
5 about the method for multicasting or broadcasting.

For example, the case where the SSID list is included in
the MLME-SCAN request. primitive, and the STA (500) i
s the SSID list in the probe request frame (510) are inc
luded and it can transmit. It can determine if SSID incl

uded in the SSID list in which APs (560, 570) receive t

he probe request frame (510) and which is included in t
he received probe request frame (510) is determined a

nd probe response frames (550, 550) are transmitted w
ith the STA (200).

. {4) The timer is operated after the probe timer is

initialized to 0.

It can be used so that the probe timer check minimum
channel times (MinChanneltime, 520) and maximum cha
nnel times (MaxChanneltime, 530). It can be used so th
at the minimum channel time (520) and maximum chann
el time (530) control the active scanning operation of t
he STA (500).
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In order to perform the operation in which the minimum
channel time (520) changes the channel in which the S
TA (500) performs the active scanning, the operation ¢
an be used. For example, in case the STA (500) is una
ble to detect the transmission of the dissimilar frame (f
or example, probe response frames (550, 550)) until th
e probe timer reaches the minimum channel time (520)
the STA (500) moves the scanning channel and the sc
anning can be performed in the dissimilar channel. In ca
se the STA (500) detects the transmission of the dissi
milar frame until the probe timer reaches the minimum ¢
hannel time (520) the channel can be monitored until t
he probe timer reaches the maximum channel time (53
0). When probe timer reaches maximum channel time (5
30), probe response frames (540, 550) in which STA is
received can be processed.

Until the probe timer reaches the minimum channel time
(520) the STA (500) searches the PHY-CCA indication
primitive and the transmission of the dissimilar frame (f
or example, probe response frames (540, 550)) can be
detected before the minimum channel time (520).

PHY-CCA. In the indication primitive is the physical
layer, the information toward the state of the media (m
edium) can be transmitted with the MAC layer in case t
he bean-curd dregs (busy), and the channel are availa
ble in case the channel the PHY-CCA indication primitiv
e is not available the state of the current channel can
be informed of using the channel condition parameter t
hat it is the idle by the STA (500). The case where the
PHY-CCA indication primitive the STA (500) is searched
in the bean-curd dregs (busy) determines that probe re
sponse frames (550, 550) received to the STA (500) ex
ist and the case where the PHY-CCA indication primitiv
e is searched in the idle can determine that probe resp
onse frames (550, 550) received to the STA (500) are
nonexistent.

PHY-CCA. The case , and the STA (500) where the
indication primitive is searched in the idle can set up th
e NAV (net allocation vector) as 0 and the next chann
el can be scanned. As to the case, where the PHY-CC
A indication primitive the STA (500) is searched in the
bean-curd dregs (busy) the probe timer can perform th
e processing about probe response frames (550, 550) r
eceived in the maximum channel time (530) after doing
the access. The NAV (net allocation vector) can be se
t up after the processing about received probe respons
e frames (550, 550) as 0 and the STA (500) can scan t
he next channel.

Hereinafter, probe response frames (550, 550) which in
an embodiment of the invention, are received to the S
TA (500) may include the meaning that it determines t
he channel condition using the PHY-CCA indication prim
itive that it determines whether it exists or not.

(5) MLME in which all channels included in the channel
list (ChannelList) are scanned can signal the MLME-SC
AN confirm primitive. MLME-SCAN. The BSSDescriptionS
et including all the information which the confirm primiti
ve obtains in the scanning process is include might.
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BSSID, SSID, ScanType, ProbeDelay, Channellist, Min
ChannelTime, MaxChannelTime, Requestinformation, S
SID List, ChannelUsage, AccessNetworkType, HESSID,
MeshlD, VendorSpecificInfo2t 22 EEE Z&8& 5 UL
MLME-SCAN.2% ZZ2|0/EIE0 ther &L 482 2011
4 1120 J§AlE IEEE Draft P802.11-REVmMb™/D12, Nov
ember 2011 #39#IEEE Standard for Information Techn
ology Telecommunications and information exchange b
etween systems-Local and metropolitan area network
s-Specific requirements Part 11: Wireless LAN Medium
Access Control (MAC) and Physical Layer (PHY) Specif
ications#39# ¢/ 6.3.3.2 MLME-SCAN.requestdll JHAl &l ¢

[+]]

ULt

Oteel Z 12 MLME-SCAN.2 3 ZC(0IEIE) Z86t= &
HE MAE2Z o] 26250 LIEHLE,

003c# 1003e#

MLME-SCAN.2& Z2I0EE Z8s @F ety

(request parameter)= S& STAO ZZ2E2 SE Z

ESUT 0RE 2B 2ol ABE + UCL 2F LA
&= CIE BSSS ZE) T2 S Zy 0l Z&50|8 24

The case where the STA (500) uses the active method
for scanning, and the monitoring which determines until
the probe timer reaches even the minimum channel tim
e whether the parameter of the PHY-CCA indication pri
mitive. is the bean-curd dregs (busy) or not have to be
performed.

The detailed information included in the above-
described MLME-SCAN request primitive is as follows:.
The MLME-SCAN request primitive can be received by
MLME so that STA perform the scanning. MLME-SCAN.
It is the primitive in which the request primitive is gene
rated with SME. MLME-SCAN. So that the request primi
tive determine whether dissimilar BSS in which STA co
mbines exists, or not it can be used.

MLME-SCAN. The request primitive specifically may
include the information like the BSSType, BSSID, SSID,
scanType, probeDelay, channelList, minChannelTime, m
axChannelTime, requestInformation, SSID List, channel
Usage, accessNetworkType, HESSID, meshlID, vendorS
pecificInfo. MLME-SCAN. the detailed description about
the request primitive is the disclosed IEEE Draft P802.1
1-REVmb™ / D12 in 2011 year November, and Novembe
r 2011 'IEEE Standard for Information Technology Telec
ommunications and information exchange between syst
ems-Local and metropolitan area networks- Specific re
quirements Part 11: it is disclosed in 6.3.3.2 MLME-SCA
N request of Wireless LAN Medium Access Control (MA
C) and Physical Layer (PHY) Specifications'.

The following table 1 illustratively faces the information
which the MLME-SCAN request primitive includes and it
shows.

003c# table 1003e#.

MLME-SCAN. So that the request parameter included in
the request primitive determine if the response STA tra
nsmits the probe response frame, it can be used. The i
nformation of BSS in which the request parameter is dif

5 I Qe MEE TEE 4 L £8, @ Iiice oz ferent may include the information for requesting to be
E QX TS, 90 JIE TS, 20y 20l ¢ === z  included in the probe response frame. Moreover, the re
&8 A Q0 quest parameter may include the report request field, t
he delay reference field, and the maximum delay limit fi
eld.
CIHE Q& ZE= CIEBSSS 580t Z2E 52 Ty 20l The report request field may include the information in
IELDI2E QFci=s 20|12, 20l J/ZF 2= Z2E @ which it is the information which requests that the info
H O e S22 EE8:= S0l Er2 0l (e B rmation of dissimilar BSS is included in the probe respon
2 IE5 D, 2 20 &H ZE=2d0 JE ZE0 @ se frame and the delay reference field is applied to the
O KIAIE, S0l EF20l Het 2I0H 2 Aol B2 E E&  response about the probe request frame. About the del
& & o[k, ay type, and the maximum delay limit field may include
the maximum connection delay information indicated wi
th the delay reference field about the delay type.
020l @& IeiiEHE 24 U0H 40 E 25 £/XE = + Besides, the request parameter may include the
AE AT M B EES FES 4 QCH A OOE 2o minimum data rate field and/or the received signal stre
E ZC= MSDU L= A-MSDUZ =8| S0 Al JHE w2 ngth limit field. The minimum data rate field includes th
EI OO HOIEN et BEEES TEaiCh, ~4S A5 A7 e information about the whole data rate that is most lo

Page 15 of 33

1000



LtErH IS = 0|CH

T 60l A= STAC 25 2F T 2 (probe request
frame)E BEE2CHAE, HEBIAE, RLINAESHE a0
CHoll JH Al &Lk

STA(600)0| Z2= 2%
590/ Ct.

Zy2(610)E 22

STA(BOD)E 222 @
(wildcard SSID) %
EEE Z2Y QF :

2 Z2(610)0 Y SIS SSID
22l =31 BSSID(wildcard BSSID) 2
12/(610)8 H2EHAES 4 U

Ch.
AUES IS SSID ¥ 2UE IS BSSIDE= STA(600)2 &&
290 ZEE = AP(606-1, 606-2, 606-3, 606-4, 606-6)
B 25 TAIBH| 98 AENZ AIRE & UCH

STA(600)0 Z2= &
%2 E 2t BSS]D“Z=
Ol &Escte 2 &

.J-_.i ( 10)0l 22 = 2r= SSID
E"““ 2%, STA(600)
)‘;‘ | AP(606-1, 6

~4E Z2E 8 Y
12 STA(BOD)22 &5

i
—

6

(=]
O'\
‘I\)
O’\
D
|0°’|

HECHAERE T2 @F Z2(610)2 +4 & AP(606-

1, 606-2, 606-3, 606-4, 606-6)=0| ~&l& Z2Y RF

T (e10)0l st S22 T2 28 IS STA(60
0)e= UE Al2H M0l BB&8E 2R, STA(600)2 &2 Hl

uE L2 ZZ2Y £¢ IZ7 2 (probe response frame)2 =+
&6t Helolor 6t SMIE0] 28 5= QUL

o

Ct
e

STA(620)0] Z2=2 Q& T 2(630)2 KL
E0|C}.

= H

62 =g
AEBIE 8

=
=

ol

= & X519, STA(620)0| T2 Q& =2
(630)8 5L~ E(unicast)r= 2 01 STA(620)& AP
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0= Hag 4 UCh D2 F Ty2(630)S A8 AP
= STA(620)0| 5% &+ SSID/BSSIDOIl o1 & 5t = AP(626)2F
0/ STA(620)22 =

ZZE SE DY E H58 4 UL

22% I

TA(640)2 T2 Q& T
o EBF BSSIDE Z& 501 &3
2(660)S 4418 AP & Z2Y
|AE0 Z8E SSIDOI HEE

Iﬂmm

SID

w in transmitting MSDU or the A-MSDU. The received si
gnal strength limit field is that the receiver of the prob
e request frame tells and the information toward the li
mit value of the necessary signal is further include migh

Figure 6 is a conceptual diagram showing the probe
request frame transmission method.

In fig. 6, STA discloses the probe request frame about
the broadcast, the multicast, and the method for unica
sting.

The upper end of fig. 6 is the method in which the STA
(600) broadcasts the probe request frame (610).

The wild card SSID (wildcard SSID) and wild card
BSSID (wildcard BSSID) are included and the STA (600)
can broadcast the probe request frame (610) to the pr
obe request frame (610).

It can be used the identification of altogether
indicating the wild card SSID and APs (606-1, 606-2, 6
06-3, 606-4, 606-6) in which the wild card BSSID is inc
luded in the transmission range of the STA (600).

The STA (600) is the wild card SSID in the probe
request frame (610) and APs (606-1, 606-2, 606-3, 60
6-4, 606-6) including the wild card BSSID and receive t
he probe request frame (610) which the STA (600) tra
nsmits in case the transmission transmit the response a
bout the received probe request frame the probe respo
nse frame to the STA (600).

The problem that the STA (600) has to receive and

processes the at a timeso many probe response frame
can be generated the probe response frame by the res
ponse about the probe request frame (610) which APs
(606-1, 606-2, 606-3, 606-4, 606-6) receiving the bro
adcasted probe request frame (610) receive by the ST
A (600) in the preset time in case the transmission.

The abort of fig. 6 is the method in which the STA
(620) unicasts the probe request frame (630).

In case the STA (620) the probe request frame (630)
the unicast the probe request frame (630) in which the
STA (620) includes the specific SSID / BSSID informati
on of AP can be transmitted with reference to the abor
t of fig. 6. The probe response frame can be transmitte
d with the STA (620) only the AP (626) in which the S
TA (620) corresponds to the specific SSID / BSSID amo
ng AP receiving the probe request frame (630).

The lower part of fig. 6 is the method in which the STA
(640) multicasts the probe request frame (660).

The SSID list and wild card BSSID are included and the
STA (640) can transmit with reference to the lower par
t of fig. 6 in the probe request frame (660). APs (660-

1, 660-2) corresponding to SSID included in the SSID li
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st included in the probe request frame among AP receiv
ing the probe request frame (660) transmits the probe
response frame to the STA (640).

As described above, the probe request frame is
unicastd based on SSID and BSSID in which the existin
g STA is included in the request primitive with the MLM
E SCAN and the multicast or broadcast paper acceptan
ce and rejection can be decided. The unicast of the pr
obe request frame , and the multicast or the broadcast
can be performed based on the setting of the request
primitive with the following MLME SCAN.

MLME. The probe request frame is unicastd to the case
where the SCAN- request primitive includes the specific
BSSID, and AP in which STA has the specific BSSID. Th
e specific BSSID of AP is include might in the address fi
eld of the MAC header of the probe request frame unic
asting.

MLME. SSID or the case , and STA of containing the
SSID list and including the wild card BSSID can multica
st the probe request frame at SSID or AP correspondin
g to the SSID list in the SCAN- request primitive. SSID
or the SSID list is included in the probe request frame a
nd the wild card BSSID is include might in the address f
ield of the MAC header of the probe request frame.

MLME. In case the wild card SSID is included in the
SCAN- request primitive STA can broadcast the probe r
equest frame. The wild card SSID is included in the pro
be request frame and the wild card BSSID is include mi
ght in the address field of the MAC header.

Hereinafter, it discloses about the radio connection
method for being used in 802.11.

Elementarily, the MAC layer can use the DCF
(distributed coordination function) as the method in wh
ich multiple STAs share the wireless medium. DCF the C
SMA / CA (carrier sensing multiple access with collision
avoidance) to the basis. Selectively, the MAC layer def
ines the method for sharing the media based on the RT
S (request to send) / CTS (clear to send) between ST
A. Specifically it is as follows: with DCF.

Figure 7 is a conceptual diagram showing the DCF
login.

Generally, when operating in the DCF connection
environment, if the media is not the use over the DIFS
period (it does with other words, the idle (idle)), STA ¢
an transmit the MPDU (MAC protocol data unit) in whic
h the transmission is near at hand. In case the media
was determined with the carrier detect mechanism (car
rier sensing mechanism) as the use STA can determine
the size of the CW (contention window) with the rando
m backoff algorithm and the backoff procedure can be
performed. So that STA perform the backoff procedure,
CW is set up and the arbitrary time slot (timeslot) is ch
osen in CW. This is called a backoff time. Among these,
STA having the shortest backoff time can connect to t
he media and until the terminal stopping the backoff ti

© me remaining and transmits is transfer completed rest
Page 17 of 33

1002





