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(57) Abstract: The invention provides a method for mul-

BT R P EET R LA EMCTS, FRECTS - s103

FACPTE AR P R EHCTS, FTEACTSH AR A - s107
P A RTSH) o 5L

AR B TR R R P K A 0ICTSH T A kit

BISFHA M f RIEIGCTSH B E L b irk 28 510

EESEABE LGRS RERTS ~ 8101 ti-user data transmission in a multiple input multiple output
(MIMO) system. The method includes: transmitting a request
to send (RTS) to the main user on at least two bandwidths;
receiving a clear to send (CTS) transmitted by the main user
Bk £ ARS8 v R on each bandwidth, said CTS being the response from the
main user to the RTS; transmitting the RTS to a secondary
user on the same bandwidth used to receive the CTS trans-
BRI R P A ESCTSH R LOAM A - s10s mitted by the main user; receiving a CTS transmitted by the

KAERTS secondary user, said CTS being the response from the sec-
ondary user to the RTS; transmitting data to the main user
and the secondary user on the same bandwidth used to re-
ceive the CTS transmitted by the main user and the CTS
transmitted by the secondary user. The bandwidth for trans-
mitting the RTS of the secondary user in the invention can be
dynamically adjusted according to the useable bandwidth of
the main user to avoid the transmission of unnecessary RTS

R P E B A on certain secondary channels and conserve the transmission
H 1 /FIG. 1 power of the access point (AP) and the user. .
5101 Transmitting the RTS to the main user on at least two bandwidths [JI_LI,@:DT]

5103 Receiving the CTS transmitted by the main user on each bandwidth, said CTS
being the response from the main user to the RTS,

$105 Transmitting the RTS to the secondary user on the bandwidth used to receive
the CTS transmitted by the main user

5107 Receiving the CTS transmitted by the secondary user, said CTS being the
response from the secondary user to the RTS,

$109 Transmitting data to the main user and the secondary user on the bandwidth
used to receive the CTS transmitted by the main user and the CTS transmitted by the
secondary user
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67) HE.

ARWF T 2 BMAZHEL (MIMO) ARG AL TE. BBl AP R L E
M P RIERIETER (RTS) 5 HWZEM P E AW % LRISHLVFERIE (CTS) , 1% CTS Nz EHI7 X RTS HIMH
R PERRIR BNZ EH P ORIERY CTS By 3 R OH FURIE RTS: HMCZ K P URIEE) CTS, 1% CTS Az F )
RTS BUMANY; #FHCRIZ LT P A4 CTS B 58 FAPE R BIRZ AT P A& 89 CTS 83 38 B iz 1P A
FURIEEGE . AR M RIE DR P RTS (F3° 36 AT LU 25 P (K RT RIS SR A i 48, i A 17 REER iR (e A0
NLERIRTS, SEEAA (AP) R RIRE L.
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TEBIBAF % H PR HIEN T EREER
F AR,
AL AT BARER AR, LET ALK EBN T % H P A3 5356
FEREE.

HRBEA

& B IR F L HF—F1EH AL (TXOP, Transmission opportunity, /% #r
Ma) B9HLE], FREG A B —A P EF I —MEEBEANR A TALE—E
BE IR S — AN RS AR PR E S ANAENL, B ATIUVR ARE T R T A
F TXOP (SU TXOP) , ##4rf¥ X3EH T % A F TXOP (MU TXOP,
Multi-Users TXOP, % B FiE#ie) . NERESH S A P 69% /> TXOP
A, 2R —MERELGFRA G IR P A AP 1,

AP( 3N &, acess point )iX-&-2# VHT STA ( very high throughput STA ,
R Zik A PR ) 69E AR 5T &4 B Rk 69 20MHz. 40MHz ¥ & %] 80OMHz.
160MHz, A\ # #2 9T & e 813 Ak & . f2 % 8 2 50, 81X 4(AP 5 VHT STA)
FER N EGRE BRI O T4 ). i 20MHz 69158 5
(40MHz, 80 MHz, 160MHz) 4 &%/~ 20MHz 138, HFAH 412 £
20M 518, HEAZ K 20M 3.

B3 5 — MR EBLE W FH XRAAPE—ANTXOPAH B 4% A~ A 7 (VHT
STAYE 454 . APRIFTXOPHE MR G, E4 S A P AERBIEZR, 40
BEBXIUANAA P, B RA T EAAL I Z AN A P AL ERTS
(request to send , &K i%35K), B F © ECTS (clear to send , L5 4& %), RTSH=
CTSE &4 A ehdz 4, TN KL T A20MHz, & -T B #7435 349
¥R, S®¥BNERLFRA L ET YW T 5/ 20MHz L & £ RTSH=CTS.
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Blde, AP K ASOMHzA)IEZ AT, 5614 F) B /23X SOMHz 5 4984 T
20MHz 45 £ 3% T A48 B i X 9RTS, B 7 48 5 6948/ T A 4920MHz
1238 (RAMTIH) L= ECTS.

RTS #= CTS Rk £ % B P IE Y R 2R BA, F—MEA AL
WREEANF PG AF5. AR P TidE TARBEMTIN, RiFEZI/NK
i E R A CTS kef B AP 248 F) i 58 _E R £ 49 RTS, Z A @ i 4RR 5 &/
B P EATAEE F 64 RTS/CTS 4%, AP 5T vA# &/ F B e 69T A4 5%,
M B AR % A P ARG TS, H =AEA RTS A= CTS Wik X+ &

— AR F AR, ANERF)E AN RTS 2 CTS 490149 A F 2 ik
MU R T A KA PR UARR), FRARE, SBOAEE NI KA A58

A TFERE (AR EER) , TELFHhEAMEE, HEMRET NAV(R
%onBetlE). BAR, UEABIRE NAV,3EE R AE R 6945 5] DR S E
XAP NAV AUBRIE T I E 845 699 & X BT 18] 093845 7T Sk, 22 B 9]
2R P, AP ERIRK AR FEATE S W5 (i 20MHz) b
49 RTS/CTS Rk, 422 5H A BIA K6 LIk, KANZLHENARL K
% RTS &K FFair 57T feid RS IRAZE A A &, SRR T ALK
Bk g,

KANE

RE B EABRE—FT S AP NS d MIMO R4HIBELENS
B, ALEARERTS 89RFFair 58, BEAERIXE NAV F R0 B3I, Am
RSB EA AR e R GEARB LT, Fik Qs

EE YV AA TR LG 8 P K% RTS;

BNPTR £ A P A R LKA CTS, PTiR CTS 4 Bk £ F 7 5t RTS
84 7@ FL 5

BB PR 2 P L EE CTS 695 55 L&k R P £ % RTS;
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BN PTIR K PR IEG CTS, P& CTS ik kR P 5t RTS #9901 AL ;
B PTIR 2 PR EE CTS 695 50 LA AR Frad KR P R34
49 CTS 473 55 L@ rid £ 8 P Fa kA P R A SR

AE U EHRB)TRE H —F R H ik, o EVAaMAFTRE LG
B P & 3% RTS;

BT 2 A P AL T LA %69 CTS, BTk CTS # Pk £ A & 4F RTS
4 PR L ;

FAEM B Pk 2R P A %6 CTS 897 50 L@ Prid R P e BT A KA P&
%S .

Bl B AR ] R LT BIE LR E, i

REEA, ATEEZ VAN L&A P RERTS;

B, A TEIE LA P AL EAEE CTS, Frid CTS %
Pk £ ) P &} ik RTS #9°6 RL;

Firik & i% 8 SR R F BB Pk £ £ & 269 CTS 694 5% Ed Ak A
P &% RTS;

P ik i S U P R K R P R 58 CTS, Pk CTS 4 Prik kA P st
RTS 97/ JL;

BT iR £ 34 3 LA T A Frid £ R P &£ 69 CTS 69 5 A0k
BIPi R ) P K356 CTS 893 55 L& Prik £ B P Aok B P R 5538 .

#—F, BRE—FFAREHREF AL, HHEET, OFEEAEFA
Pk

TR N8, RE S P EIEZAT, @R R FR&T o) £/ P A%
RTS, /A5 & P ik ) P X & F 69K A P R 3% RTS, IPTiE £/ P sk A P&
F A AT A RTS 89oh 8 CTS; FF R LR FTiE KA P 49 RTS 89 % 5 R Rit
P EEE CTS 84 5%

PRk B P ik %, A TR AN B K 1% RTS, = KL PR TRS &) ATk 4%
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NE R % CTS,
ERFEREAPER S A FEBEZH, AL IR P RERTS, REK
AP EE, AT T8 T4, e sdg ey, Mg KA %
Aok g, #H—HEF AP AR A PR T Tsb26) RTS/CTS R4, H B %,
TARRERE A P69 NAV, (X8 F P TURFEANZE, RATE
HAVRME, W7 RAAEERELE.

B B 5L9A

B 1 AARKAERE SR P ZMNSHEd MIMO & %838 L2697 %
AALH

W2ASHAPS8ASHE MIMO A4 43E R EE BNEMIER,

Bl 3 h KK L) K& ERN AT ER.
BEARREF X

BRI R & BRI GG % A P AT, AP & ZARKF&A A P #AT £ 58
%5 (%3t 20MHz) k49 RTS/CTS ik, 4228 H A B B R
0, WA AT LEN P A A RTS 69R 5w 5. 4ok AP HA A
F &% RTS AR BT 20MHz L4749, FFEAE AR RHAEYG. & F
A PR ARG, TRALEIA P QRBEWTIN, mAAP
69 P A5 AR T R 695 L

T AP A SR P HBERGFIEE VA —A LA P (primary
STA/destination), 7 B2/~ % L A W9 53R T L MABF) . XA, AP K%
BRI 09 SERE R R IR TR P 6T A A SR AT, R AR A P T AN
TR LKA P KA T RTS, AP4XE RTS 36204 RTS, RFT A
B, s, FWERE T PRGN T LA %G RTS 258 —
4 STA RZ491XE T NAV, A P AX 3@ F e ey CTS &7 4 R
2R BT CRERA F 6 NAV, AiFE X8R ET NAV 898 P LikdE
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(mk

GEY

HRE 1, REAFE®G S AP MmN EE MIMO 2 %4848 £ %697
HIRAEE . ZIAAEA AP R# VHT STA K E 8386 7 ik,

S101, £ZV @A L& £ A P LE RTS;

S103, #:MPTiR £/ P AL EA#6) CTS, Prik CTS AFrid £ A
F % RTS 7% 5L ;

S105, 4B FTiE A P K i%64 CTS 694 5% _Ew kA P £ % RTS;

S107, #AFTRK R P £ 464 CTS, Frik CTS 4 Frik kA 7 5F RTS 44
o) L ;

S109, EAENB| P £ F P Li%E4) CTS 894 % LAt 300 3] prid & A
P &% CTS 697 55 L& Arid 28 P Ak R P & E SR,

TAEE, ERERGT, AP EXES AP HIFEZF], HELE RTS
BURF RS TR P KR R R A P K%, AP KRR A F i RTS 697 5%
TFREER e ey CTS &9 LB 2 P 9T AF ). REKR P
RTS &9 50T AARAE LA P 97T A F R0 RE, BR T REAREFHE LR
% RLZ4) RTS, T8 AP Aol P o9 R E T F., AP Fa R A PR T Rk
49 RTS/CTS X #%, A 3% TAFRLE B B A P 69 NAV, {£X 3k F F o7 A
RFHEAFE, RITREAAMRE, T AAEKRELE,

g, ERAFEFOIA P AR ELSEAGA P,

#—, L& FEF ERA P OTRE—A, $H AR, R BN

SAZRFP. RLPTRER P LE RTS,HL AR P L% RTS., &HEH F 6

TR TR —HCRER), A MATaES R, — AL EL KA P RTS 4
TRAFREETA P FTAFTARKE, H—FHRAFRIEEA P A
W R IME. ARIE IR LT AL FE L FAEE AT, AR, R AP
¥ TXOP W R &7 A4 SEIR K69 £ P BORR P E RS &, AR AR ELR
B PG RTS LA P+ A SEe9 R K18, 4R AP 456 FT A £

5
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B P BRI P RABAT &y AP LK ALK P49 RTS A5t AR 2/ P o =T
B 3 5 e 3R ML

t—F, $HFEHT, MUTXOP 2d £ FEAkwe), $AF %
WA ARRIET LS LA QOS &R, KikF) QOS ZRADMEIK. Hik
ERIFTUARBELRG 7, #lhef] P 3b 8B E DR, KA —F @1
RTS % i% 5wk,

B AP S B P AIEZAT, R E R P A RTS, RERA P K%,

ME T T BRI WA T4, 3G Ar i AR 69, SR KA LA E.

AR E A RAE—FT IR R FE R E, LT R KL RN 49 AP,
TV A AP £ MU-MIMO #3469 & i fedilid 2 4, —RFELAH—A
AP BEZ/NAPIRE, STASAR P LB, KERB T K
FEI ER ik LA AAE, BARFT EFOAEIEYTALAZEE P

N\

AAE 2, $RF SmAZHd MIMO A48 L AR ENEMIER.

KE QIR E R T 201 Aol 5T 203.

KEHE 201, ATFEZYAANG T L& LR P K% RTS;

B 203, A FTHEKPTE LR P EESF T ERE6 CTS, Arik CTS
A Pk £ R P &P RTS 8990 L

Bk £ A 3 50 201 320 T AR B PR £ 8 F £ %4 CTS 9% % L&
KA P &% RTS;

P& Bl U 203 B AT R R A P ZE49 CTS, FFiE CTS A ATiER A
F 5T RTS #4976 5L;

Bk £ A 350 201 320 T AR TR £ 8 F £ 3449 CTS #9 % Ao
BB B PTR R A P R EG) CTS 84 5L L@ Tk 28 P Ak A P R ERTE

t—, W RAEITHEET 205, AFRAEIAPHERT LA
B, R EZR P T RE CTS 694 WA R0 ME; R Prid £ #7201

6
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PR T KB PE 20 P R4 CTS 897 50 L@k R 7 A2 RTS, JF
HArR @R A P& RTS 698 T AR RAMANF 5, R, &
AR ik £ P KA 69 CTS 694 5 LA B3R PTi8 R R P £ 3569 CTS
st LR ER P AR P R REEFT W ER P AT TR R F .
—FBIRE A 205, EF FTHRAAERFHERT | A, ARt EE
7T 205 R F A EA& LR PP AEE CTS 8F T AR KAR; PRk K%
U 201 R EARA FAEBE| Prid £ P &% CTS 894 58 L& R A P &
i£ RTS, JEATEE KA P &% RTS # 5ZAn RARIL AT R KAE 49 7 5 ;
b, EBKB PR IR P AEY CTS #F T LA BB Tk kA £ &
#og CTS 897058 L@ Pk T P A=k A P R EBIFEFT G ER P APTE S E
B PR R %6 CTS t93 BZ A R KRGS L 69 28 P
TEREOLLS ERRKERA P RGO EEBRN AL, ARG GARE
By FEIAE, BARFEF ORI YTALZEZLETRIT. 2AHAE 3,
7RG OIEBEAE AP A2 % AN P ik STA.

BNE AP, KiE %R P AEZA, @R FREFO AP KR
RTS. /5 € P2 P& 69R A P R E RTS, 3PTE A P AR A P A
% 49 IAPTIE RTS #9oh1 5L CTS; F ELA LR FTR KA P 44 RTS 493 5 R ARt
AP KA CTS 6974 555

B P ik& STA, B THMPTRIEEN E L E RTS, A M FATE TRS # Frid
FENE K E CTS.

AP EANEAPTUAAR A A P S WA Sk MIMO & %4038 X E K
B, HEAROGAIZT R PATH kR4 F SR L IRAR,

TUAAE, ERERGITHEEMEZL, AP EXE S H P HEZA,
ML K % RTS 69RFF R TR P RE RIS RA P RE., AP KRR P
49 RTS 697 55 RAFARIL A P = eg CTS 695 557 £ F 6477 A4 50).
KAERF P RTS 89 TTAMRIBEERA F TR R R ARE, BLT

7
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k38 E R ETRAEE RTS, T8 AP Ao P gL EThE, AP F=R A
PRV T Rab26) RTS/CTS R #%, B LT 4RZXER B A P &) NAV,
13X ] P AT ARTF G HEANATIE, RITTIREFAE, 38T ZHEKRE
k&,

e KRN E®GIE LR R —FENT R ESZAPZMANSHE
MIMO ## Z4%F, % AP XA RTS/CTS X LiZAZ4T1EHrpLamts bty
B, % —ANRTSKELER FZ—. 5 APRA S £ S H A% 4 MIMO
B MRATHE AR AR, F— AT RABL TP X —,

XE e 2 P AR 2EANER (access category, AC) #iEE %1%
R P, KA P R REBALER NG CBEANED IR E SN
AP, TEALRZIRE LR 5 A X5E4EN T X (enhanced distributed
channel access function, EDCAF ) #5438 AN EA

B F 4 R AE—/ TXOP A 69 5 —WiiE sz, N B alEimiai s,
BRI E B RAZ AP ZASHE MIMO 6 81%, SME Y 8
—AZEAF.

e R af & —/~ RTS L% B ARH F RMEAZE, NTHALSBILT @eHEH:
4 % —/~ RTS KZL R A P 4%, 4R AP EE#FRBCOLA P &9 CTS, Il d
FH—MAERAMELT BAERIE., 2Rl TR A P i TIE84
FIHF R A AR RATIRAZ 69 ITE, BPME &2 R IE LW MR AL Tk R AT
K P BATRARAE iy, AR R T AGAE AT a9 . Bskid i g —A
RTS R4 A P X —K TOUMRIE— BB S, FRAESSIBEH
B IR P AL, TUAREARGHRE,

EMGFALRHAETERAZ AP SIS EE MIMO £ MutAT
Aty %%,

B AP KA Z A F A% H il MIMO S8 PWUE £ 89 001E, & Za8 i8R
KA RIRIF A BARR P e8I, st T 5 — AN BAR A R P TR
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A 2 Kb #IAFRETUARA R GAIAT R, BT FH— A AR P
KB X6 # AR . X R PTHLeY 18 X R A48 A8 W #4752 BP R 49
KE, BTHROAERIRT HAIAE KM (Block Acknowledgment request,
BAR) , #iAM LA RFL-F 3 #4iA M ( Block Acknowledgment, BA) . %
F—MNFRBARG R P AR P AR, SRR P e LR AL, {2
ABETRIIAGIA P i TTRFRE L ERATAAN, AR LS00
AR IE 5 R IAB B £ P T ABATEARAE 69k sl. w3k AP REE
SHAR R P 3 ATHABAR 34, XA A1 A A BT 8 69 5. Bsbidid §
— AN INE R R E L T P X — KT MEAF AL 5 B A AR i 4Y
AP A, NmiRE REa0E,
AATREBHARAT TATEMG: 2L L3R 5 ik 525600 69 30 X3 0 F 3K
VAR AT AR B A A £ e R A R R, BT AOAR S T LA T — it AT %
BAAENTR Y, ZARR EPATH, PATEOIE LR 5k 60, Mk
WA 45 ROM. RAM. BEEE R A 205 &FP =T vA A AL 5 AL 64

N
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RAZR

1. —# 3B P 38N %k MIMO A% L5607 ik, L4 AT,
BTk 7 % 0.4%:

EE Y RAEE L6 £ P K E RTS;

BT R £ A P R LA E G CTS, Frid CTS APk £ A P st AT
& RTS #9#) L ;

BB PR 2 P L EE CTS 695 55 L&k R P £ % RTS;

BMPTIER ) P &% 69 CTS, Pk CTS A PTif R ) P 4F RTS 6970 5L ;

FFNE| ik 2/ P &% 6 CTS #9750 LA 8L Prid A A P &%
89 CTS #9750 L@ B ik £ 8 7 Fa sk B PR S 0

2. RIBARAER 1 rikey ik, RHEET, PRy kL ads:

BTk £ P At 2 5 KA G P

3. de A E R | ik ek, BHEAT, WwRATZLIAPHERT 1
A, BRI PR ER P A% CTS ¥ 5 L@ kR P & 3% RTS &L3%:

R & ER PR EE CTS 895 A6 R RAE;

FARWE| TR 0 P A 269 CTS 6974 58 Le kA P X & RTS, FEFT
R G R P KA RTS 697 T Ao RAITTE R KABH) 7 75

W AR ik £ P & E69 CTS 694 55 A e300 P ik KR P &
#0Y CTS 935K L@k 28 P Ak B P R EHE T LA P A iE 4%
F PP KA 4G CTS 8977 2 A8 5 RALAT RL6G ) P .

4. RFARF R | TR 7k, HFMEET, wRITEITAPHERT
LA, BRKFFTRER P REN CTS ¥ % L&Ak P &% RTS L%

R &R P PR EE CTS 695 T2 A9 5 /IMA;

FARWE| TR 0 P A 269 CTS 6974 58 Le kA P X & RTS, FEFT
R G R P KA RTS 697 T Ao RA LA R MEE 7 75

W AR ik £ P & E69 CTS 694 55 A e300 P ik KR P &

10
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#og CTS 89758 L@ Frid 2R P 4wk A P R ESIE T 69 20 P oA TR Pk
2R F.

5. ~F S P SN S Hrh MIMO & %4038 R ik 09 77 %, L4 IEE T,
BTk 7 % 0.4%:

EE Y RAE T L6 £ P K% RTS;

BRFTIR £ P AL R _EREW CTS, FTi& CTS 4 A1k £ 8 7 2t RTS
84 7@ FL 5

BN ik £/ P &% 64 CTS 89 55 L BTk £/ P Fe ik R A P
BRI

6. —FrHBRIEZE, LRFMEET, PFIEKE QI

REEA, ATHEEZYVRAAFE L&A P LE RTS;

B, A TEKTE IR P ESFE EL#6 CTS, Arid CTS #
Pk £ 8 P xf i RTS 69 7@ FL;

PR £ A B LR T AEZKE) Pk £ P &% 6 CTS &9 5 L&k A
P &% RTS;

P R 3l LR R T H TR R R PR32 69 CTS, Frid CTS A Pridk
A P 3t RTS #9912 ;

P B4 % L T AEBME ik £ F) P K469 CTS 694 50 LA a3
MEB PR R P R4 CTS 8975 5 L& ik 0 P A=k ) P & E 403

7. HRFERAER 6 TR EE, HBFMEAET, PFRKEL QLK

B2, ATeRAAETAPHKERT LA, #HEESEHF PAE

49 CTS #9747 552 At fR A

W) P i & 3% 2R T BB TR 28 P A% CTS w5 L&
KA PRE RTS, FFEPTEERA P AiE RTS 697 55 o RAILPT i )
8697 5L ;

g, EBMB PRI P LEE CTS ¥ LA g AR

11
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P A E6 CTS 89w 5 L@ ik £/ P ARk B P R ZSIET 9 20 P AR
FTid &2 F 7 .

8. MRIFARANEK6FTEEE, HBHFMEET, -

Frifit B84, R TR E T AP REXRT IAN, #HEEEZRF
¥ &% 6 CTS 893 5 XA 89 3r KAE;
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