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(21) 1-2017-00035

(57) Sang ché dé cap dén phuong phap thuc hién hiéu qua hoat dong truyén da
ngudi ding duong 1én trong hé théng LAN (Local Area Netvvork - mang cuc bo)
va thiét bi thuc hién phuong phap nay. Theo sang ché, AP (access point - diém
truy cap) c6 thé truyén khung da ngudi dung duong xudng dén cac STA (station -
tram), thu khung dudng 1én bao gém tin hiéu ACK (acknowledgement - xac
nhan)/NACK (non-acknowledgement - khong x4c nhan) cho khung da nguoi
dung dudng xudng va tin hiéu yéu cau 1ap lich dudng lén tir it nhat hai STA trong
sd cac STA, truyén khung duong xudng bao gdbm thong tin 1ap lich duong 1én dén
it nhat hai STA dua vao tin hiéu yéu cau lap lich duong 1én, va thu khung da nguoi
dung duong 1én bao gém dir liéu tir it nhat hai STA dé dap lai. ¢ day, tot hon 1a
truong SIG cua khung dudng xudng bao gdm bd chi bdo ma chi bao 1a khung
duong xudng bao gdm thong tin 1ap lich da nguoi dung dudng 1én.
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén phuong phép thuc hién hiéu qua hoat dong truyén da
nguoi dung duong 1én trong WILAN (wireless local area network — mang cuc b

khong déy) va thiét bi thuc hién phuong phap nay.
Tinh trang ky thuit caa sang ché

Céc tiéu chuan dung cho cong nghé WILAN da duoc phat trién la cac tiéu
chuan IEEE (Institute of Electrical and Electronics Engineers - Vién k§ su dién
va dién t) 802.11. IEEE 802.11a va b sir dung dai tin khong dugc cip phép tai
tan s6 2.4 GIlz hodc 5 GHz. [EIE 802.11b cung cap toc do truyén 11 Mbps va
[EEE 802.11a cung cdp toc do truyén 54 Mbps. IEEE 802.11g cung cap toc do
truyén 54 Mbps bang cach 4p dung k§ thuat OFDM (Orthogonal Frequency
Division Multiplexing - ghép kénh phan chia theo tan so truc giao) tai tan sb 2.4
GHz. IEEFE 802.11n cung cip the do truyén 300 Mbps cho bon ludng khong gian
bang cach 4p dung k¥ thuat MIMO (Multiple Input Multiple Output — nhiéu
anten phat, nhiéu anten thu)-OFDM. IEEE 802.11n hd trg biang thong kénh 1én
dén 40 MHz, va trong truong hop nay, cung cap tée do truyén 600 Mbps.

Vi cdc tieu chudn mo ta trén day dung cho cong nghé WLAN sir dung t6i
da bang thong 160 MHz va hd trg tam ludng khong gian, nén su tiéu chudn hoa
IEEE 802.11ax dang dugc ban luan ngoai ti€u chuan IEEE 802.11ac hd tro toi da
toc do 1 Gbivs.

Trong qua trinh tiéu chudn hoa WLAN, phuong phap thu, tai STA (station
~ tram) khong phai 1a AP (access point -~ diém truy cap), tin hiéu tur STA AP st
dung phuong phap tao chum da nguoi dung dugc gidr thi€u trong IEEE
802.11ac. Tuy nhién, cin c6 k¥ thuat 4p dung 1ap lich da ngudi dung cho hoat
dong truyén tir STA khong phai 1a AP dén AP ngoai dit liéu dugc truyén dén
STA khong phai la AP.

Ban chit ky thuét cia sang ché

Van dé k¥ thuat can duoc gidr quyét
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Muc dich ctia sang ché la dé xuat phuong phép truyén da ngudi dung hitu
hiéu tir STA khong phai 1a AP dén AP trong hé théng WLAN.

Mic du duong xudng/duong lén chua duoce ap dung cho hé thong WLAN
khong giong nhu hé théng truyén thong khong day té bao cho dén nay, lién két
tor AP dén STA khong phai 1a AP dugce dinh nghia la duong xudng va lién két tur
STA khong phai 1a AP dén AP duoc dinh nghia 1a dudong lén theo sang ché.

Trong phén md ta dudi day, phuong phap thuc hién hiéu qua hoat dong
truyén da ngudi dung duong lén cing nhu hoat dong truyén da nguoi dung

duong xudng trong hé théng WLAN dugc dé cap.
Phuong tién giai quyét vén dé

Muc dich cua sang ché c¢o thé dat dugc bdi viée dé xuat phuwong phap thu
dir liéu, tai AP, tr cac STA trong WLAN bao gdm viéc truyén khung da nguoi
ding dudng xudng dén cac STA, thu cac khung duong Ién, ting khung duong
lén nay bao gom tin hiéu ACK (acknowledgement - xac nhan)/NACK (negative-
acknowledgement - khong xac nhén) cho khung da nguoi dung dudng xudng va
tin hiéu yéu cau lap lich dudng 1én tr hai hodc nhiéu hon hai STA, truyén khung
duong xudng bao gdm thong tin 1ap lich duong 1én dén hai hodc nhiéu hon hai
STA dua vao tin hiéu yéu cau lap lich duong lén, va thu khung da nguoi dung
dudng 1én bao gom dir licu tir hai hodc nhiéu hon hai STA, trong do6 truong SIG
cua khung duong xubng bao gdm bo chi bao thi nhit chi bao 1a khung duong

xudng bao gdm thong tin 1ap lich da ngudi dung duong lén.

Néu khung dudng xudng bao 26m thong tin 1ap lich da nguoi dung dudng
[én, GID va AID mét phan ctia khung dudng xudng c6 thé co két hop cia cac gid
tri cu thé. Nguoc lai, néu khung duong xudng bao goém thong tin 1ap lich da
nguoi dung duong lén, truong SIG cua truong duong xubng c6 thé bao gom bit
cu thé chi bao 1a khung duding xudng chi bao khung dé truyén thong tin 1ap lich
da nguoi dung duong lén.

Néu khung dudng xudng bao o6m thong tin 1ap lich da nguoi dung dudng
1én, khung duong xuéng ¢6 thé bao géln mot truong 1D dé nhan dang AP, céac
truong STA 1D dé nhéan dang hai hoac nhiéu hon hai STA, cac truong cép phat

tai nguyén dé cip phat cac tai nguyén dudng 1én tuong tng dén hai hoac nhiéu

2
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hon hai STA, va céc truong diéu khién cho lugc dd truyén dit liéu duong 1én cho

tung STA trong s6 hai hodc nhiéu hon hai STA.

Luc nay, khung da nguoi dung duong lén co thé thu dugc khi thoi gian
dinh trudce troi qua sau khi thu khung duong xudng bao gom thong tin 1ap lich

duong lén.

Ngoai ra, sau khi thu khung duong lén bao o6m tin hiéu yéu cau lap lich
duong lén, AP co thé truyén khung duong xubng bo sung bao g6m thong tin thoi
oian bat dau truyén ctia khung duong xudng bao gom tin hiéu ACK/NACK cho
tin hiéu duong lén va thong tin lap lich duong lén, va khung duong xudng bao
g6m thong tin 1ap lich duong 1én co thé duoc truyén tai thoi gian twong Gmg véi
thong tin thot glan bat dau.

Ngoai ra, khung da nguoi dung duong xudng c6 thé bao g6m bd chi bao
thir hai chi bao viéc kich khoi tr‘uyén cua tin hiéu yéu cau lap lich duong lén dén
cac STA. va néu bo chi bao thu hai chi bdo la viéc truyén tin hi¢u yéu cau 1ap
lich duong 1én dugc kich khoi, khung dudng I1én bao g6m tin hiéu yéu cau lap

lich duong 1én c6 thé thu dugce tir cac STA.

Ngoai ra, khung da nguoi dung duong lén con co thé bao gdém tin hiéu
ACK/NACK cho khung dudng xudng bao g6m thong tin 1ap lich duong l1én va
tin hi¢u yéu ciu lap lich duong 1én sau, va AP ¢o thé bao gém thong tin 1ap lich
duong 1én sau trong khung da nguoi dung dudng xubng dugc truyén sau do
tuong tng voi tin hi€u yéu cau lap lich duong 1én sau.

Ngoai ra, khung duong xudng bao gdm thong tin 1ap lich duong 1én c6 thé

c6 khung con rong co trong s6 luong dinh trude cac khung con cudi cung.

AP ¢6 thé truyén khung théng bdo tré khi thoi gian dinh trude troi qua sau
khi truyén khung duong xubng bao gém thong tin 1ap lich duong lén, va thu
khung da nguoi dung duong [én tir hai hodc nhiéu hon hai STA khi thoi gian
dinh trude troi qua sau khi truyén khung thong béo tré. Luc nay, khung duong
xudng bao gom thong tin 1ap lich duong 1én con co thé bao gdm bo chi bao thu
ba chi bao viéc ¢ khung thong bao tré hay khong.

Khia canh khac cta sang ché dé xuat phuong phap truyén dit liéu, tai STA,
dén AP trong WLAN bao gom viéc thu khung da ngudi dung dudng xudng tir

.
b
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AP, truyén khung duong 1én bao o6m tin hiéu ACK/NACK cho khung da nguoi
dung duong xubng va tin hiéu yéu cau lap lich duong Ién dén AP, thu khung
duong xudng bao gom thong tin 1ap lich duong lén tir AP, va truyén khung da
nguoi dung duong lén bao o6m dir lidu twong tng vai thong tin 1ap lich duong
lén, trong d6 truong SIG cua khung dudng xudng bao gdm bd chi bao th nhat
chi bao la khung duong xudng bao oO6m thong tin 1ap lich da ngudi dung duong

lén.

Khia canh khac cua sang ché dé xuét thiét bi AP duoc tao cAu hinh dé thu
dir liéu tir cac STA trong WLAN bao o6m bo truyén thu duge tao céu hinh dé
truyén va thu khung da nguoi dung dudng xubng va khung da nguoi dung duong
lén dén va tir cac STA va bo xu Iy duoc ndi véi bo truyén thu va duoc tao cAu
hinh dé diéu khién hoat ddng cua bo truyén thu, trong do bo xur ly duoc tao cAu
hinh dé, néu timg khung dudng 1én bao g6m tin hiéu ACK/NACK cho khung da
nguoi dung duong xudng va tin hiéu yéu cau lap lich duong 1én thu duoc tir hai
hosic nhiéu hon hai STA. truyén khung dudng xudng bao gom thong tin lap lich
duong Ién dén hai hodc nhiéu hon hai STA dua vao tin hiéu yéu cau 1ap lich
duong lén, va trong do6 truong SIG cua khung dudng xuéng bao gdm bo chi bao
thir nhét chi bdo 1a khung duong xudng bao gom thong tin 1ap lich da nguoi dung

duong [én.

Khia canh khac cta sang ché dé xudt thiét bi STA duoc tao cAu hinh dé
truyén dir liéu dén AP trong WILAN bao gdm b truyén thu duge tao ciu hinh dé
thu khung da nguoi dung duong xubng tir AP va truyén khung da nguoi dung
duong lén dén AP va bd xir Iy duoc ndi véi bd truyén thu va duoc tao cdu hinh
dé diéu khién hoat dong cua bo truyén thu, trong dé bo xtr 1y duoc tao céu hinh
dé truyén khung duong 1én bao gom tin hicu ACK/NACK cho khung da nguoi
dung duong xudng va tin hiéu yéu céu lap lich duong lén dén AP néu khung da
ngudi diung duong xudng thu duge tr AP va truyén khung da nguoi dung duong
[én bao gom dit liéu twong (mg vai thong tin 1ap lich duong lén néu khung dudng
xudng bao gdm thong tin lap lich duong 1én thu dugc tir AP, va trong do truong
SIG cua khung dudng xudng bao o0m bo chi bao thir nhét chi bao la khung

duong xudng bao gom thong tin 1ap lich da nguoi dung duong 1én.

Hi¢u qua cua sang ché
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Theo sang ché, ¢o thé thuc hién hiéu qua phuong phap truyén da ngudi
dung duong lén trong hé théng WLAN trong khi giam t61 thiéu phi tén truyén tin
hiéu.

M@ ta vin tit cac hinh vé

FIG.1 1a so dd minh hoa cAu hinh vi du ctia hé thong WLAN.

FIG.2 1a so dd minh hoa cdu hinh vi du khac ctia hé théng WLAN.

FI1G.3 1a so dd thé hién vi du vé dinh dang khung co thé duoc su dung theo
tiéu chudn mai, s& dugc ap dung sang ché.

FIG.4 13 so dd thé hién vi du vé dinh dang cua khung 1ap lich UL MU theo
mot phuong 4n cua sang ché.

FIG.5 1a so dd thé hién vi du vé viée thay doi khung CTS hién thoi va tao
cAu hinh khung lap lich UL MU theo phuong 4n khac cua sang ché.

FIG.6 1a so d6 minh hoa phuong phéap thuc hién, tai AP, lap lich UL MU
ddi voi cac STA theo mot phuong an clia sang ché.

FIG.7 1a so dd minh hoa truong hop ma AP tri hoan va truyén khung 1ap
lich UL, MU dén cac STA theo phuong an khac cta sang ché.

FIG.8 va FIG.9 1a cac so do minh hoa truong hop ma tin hi¢u yéu cau
truyén BSR c6 trong khung DI MU duoc truyén bang AP theo phuong an khac
cua sang ché.

FIG.10 1a so dd minh hoa truong hop ma khung 1ap lich UL MU dugc lép
nguoc trén khung DI MU duoc truyén bang AP theo phuong an khac clia sang
ché.

FIG.11 13 so dd minh hoa truong hop ma khung 1ap lich UL MU duoc lap
nguoc trén khung DL MU ban diu duoc truyén bang AP theo phuong an khac
cta sang ché.

FI1G.12 1a so do minh hoa khia canh khac cua sang ché trong UL MU Tx.

FI1G.13 la so dd minh hoa phuong phap dua mot hodc nhiéu khung con
khong c6 nghia vao khung A-MPDU lap lich UL MU dugc truyén bang AP theo

mdt phuong an cua sang cheé.
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FIG.14 1a so dd minh hoa phuong phép truyén khung tré P sau khi AP
truyén khung A-MPDU léap lich UL MU theo phuong an khac cua sang ché.

FIG.15 dén FIG.18 1a cAc so dd thé hién cac dang ctia khung tré P.

FIG.19 14 so do thé hién truong hop st dung khung tré P theo phuong &n
khéc cua sang ché.

FIG.20 1a so dd minh hoa thiét bi thuc hién phuong phap theo sang ché.
M3 ta chi tiét sang ché

Céac phuong an uu ti€n cua sang ché duoc mo ta chi tiét dudi day, cac vi

du vé cac phuong an nay duoc minh hoa trong hinh vé kem theo. Phén mo ta chi
tiét dudi day két hop cac hinh v& kém theo nhdm mo ta cac phuong an vi du va
khong nham chi thé hién cac phuong 4n trong do cac khai niém duoc giai thich

trong cac phuong an nay co thé duoc thuc hanh.

Phin mo ta chi tiét bao gdm céc chi tiét nham gitp hiéu duoc sang ché.
Tuy nhién, rd rang dbi v6i nguoi ¢o hiéu biét trung binh trong ky thudt la cac
giai phap cé thé duoc thuc hién va thuc hanh ma khong cin cac chi tiét cu thé
nay. Trong mot ) truong hop, cac cAu tric va thiét bi da biét rd duoc bo qua dé
tranh hiéu sai cac khai niém cua sang ché va cic chirc ning quan trong cua cac
cAu trac va thiét bi duoc thé hién ¢ dang so dd khéi.

Nhu duoc md ta trén day. phan mo ta dudi day dé cap dén phuong phap
thuc hién hi¢u qua viéc truyén da nguoi dung dudng lén trong WLAN va thiét bi
thuc hién phuong phéap nay. Trudc tién, hé théng WLAN, s& duoc ap dung sang
ché, s& duoc mo ta chi tiét.

FIG.1 1a so dd minh hoa ciu hinh vi du ctia hé théng WLAN.

Nhu dugc minh hoa trén FIG.1, hé théng WLAN bao gém it nhat mot BSS
(Basic Service Set  bd dich vu co sd). BSS 1a bd g6m cac STA ¢6 thé truyén

thong v6i nhau bang cach thuc hién dong bo thanh cong.

STA la thuc thé logic bao gom giao dién 16p vat ly gitra 16p MAC (Media
Access Control - diéu khién truy cap moi trudng) va moi trudng khong day. STA
c6 thé bao gdbm AP va STA khong phai la AP. Trong sO cac STA, thiét bi dau cudi
di dong duoc thao tac boi nguoi dung 1a STA khong phai 1a AP. Néu thiét bi dau

6
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cudi duoc goi don gian 1a STA, STA noi dén STA khong phai l1a AP. STA khong
phai la AP clng cé thé duoc gol la thiét bi dau cudi, WTRU (Wireless
Transmit/Receive Unit - bd truyén/thu khong day), UE (User Equipment — thiét bi
nguoi dung), MS (Mobile Station — tram di dong), thiét bi dau cudi di dong, hoac
bo thué bao di dong.

AP 1a thuc thé cung cdp truy cap dén DS (Distribution System — hé théng
phan phdi) dén STA lién két qua moi truong khong day. AP cling ¢6 thé duoc goi
1a bo diéu khién trung tam. BS (Base Station — tram co s¢), Node-B, BTS (Base

Transceiver System  hé thong truyén thu co sd), hodc bd dicu khién vi tri.

BSS c6 thé duoc chia thanh BSS ha tdng va IBSS (Independent BSS — BSS
doc lap).

BSS duoc minh hoa trén FIG.1 1a IBSS. IBSS noi dén BSS khong bao gom
AP. Vi IBSS khong bao gom AP, IBSS khong dugc phép truy cap DS va do vay

tao mang doc lap.
FIG.2 1a so dd minh hoa cAu hinh vi du khéc ctia hé théng WLAN.

Cac BSS dugc minh hoa trén FIG.2 la cac BSS ha téng. Tung BSS ha téng
bao gém mot hoac nhiéu STA va mot hoic nhiéu AP. Trong BSS ha t?mg, truyén
thong gitra cac STA khong phai la AP vé co ban duoc thuc hién qua AP. Tuy nhién,
néu lién két truc tiép duoc thiét 1ap gitta cdc STA khong phai 1a AP, truyén thong
truc tiép gitta cac STA khong phai 1a AP ¢6 thé dugc thuc hién.

Nhu duoc minh hoa trén FIG.2, cac BSS ha tﬁng ¢c6 thé duoc lién két qua DS.
Céac BSS duoc lién két qua DS duge goi l1a ESS (Extended Service Set — bo dich vu
mo rong). Cac STA ¢o trong ESS ¢o thé truyén thong voi nhau va STA khong phai
la AP trong cing LSS co thé di chuyén tir mot BSS nay dén BSS khic trong khi

thuc hién truyén thong khong moi noi.

DS 1a co ché ndi cac AP voi nhau. DS khong nhat thiét 12 mang. Chi can n6
cung cép dich vu phan phéi, DS khong bi gidi han ¢ dang cu thé. Vi du, DS ¢6 thé
la mang khong day nhu mang lud1 hoac ¢o thé 1a céu trac vat Iy nbi cac AP vai
nhau.

Phuong phap truyén da ngudi dung trong hé théng WLAN theo séang ché

s& dugc mo ta dya vao phan mo ta trén day.
7
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Nhu dugc mo ta trén day, trong phan mo ta dudi day, “downlink (DL)”
chi béo lien k&t tir AP dén STA va “uplink (UL)” chi bdo lién két tir STA dén
AP. “Tin hiéu yéu cau lap lich duong 1én” noi dén tin hiéu yéu cau tai nguyén
duoc st dung dé truyén dit lidu tr STA dén AP va c6 thé 1a yéu cau bang thong
(BW-REQ) hoic bdo céo trang thai dém (BSR). Dudi day, gia dinh la BSR dugc
sir dung lam “tin hi€u y¢u ciu 14p lich duong lén” trir khi duoc néi khac di. Gia
dinh 1a BSR 1a khung duoc su dung dé STA thong bao cho AP vé trang thai dém

cta né (vi du, kich thudce hang dot, loai truy cap, v.v.).
Ngoai ra, viéc truyén da nguoi dung dugc noi dén la “MU-Tx".

Néu DL MU Tx dugc 4p dung cho hé théng WLAN, AP ¢6 thé dong thoi
truyén dir lidu dén cac nguoi dung (STA) qua cung kénh/kénh con hodc cac
kénh/kénh con khac nhau. Mt cach tuong tu, néu UL MU Tx duoc 4p dung, cac
STA c6 thé dong thoi truyén dit liéu dén AP qua cung kénh/kénh con hodc cac

kénh/kénh con khac nhau.

Pé dat duoc diéu nay, cac STA co thé kh?mg dinh ngém (vi du, dva vao
SIFS) hodc ro rang (vi du, qua viée lap lich UL MU) thoi gian bét dau truyén khi
cac STA dong thoi truyén dit liéu. Ngoai ra, cac STA c6 thé bao céo cac trang

thai dém cua ching dén AP dé ngan ngira su lang phi tai nguyén khong cén thiét.

Trong hé théng WLAN, can phi t6n tai nguyén bd sung va cac thu tuc doi
véi MU Tx thich hop, do vay khién phuong phap MU Tx khong hiéu qua. pé dat
duoc diéu nay, phan mo ta dudi day dé xuat phuwong phap MU Tx c6 thé duoc

thuc hién hiéu qua trong khi giam thiéu phi ton tai nguyén.

Theo moét khia canh cua sang ché, néu AP thu BSR tir cac STA, AP ¢6 thé
duoc tao ciu hinh dé truyén khung lap lich UL MU (khung DL bao gb6m thong
tin 1ap lich UL MU) dén cac STA ¢6 tinh dén BSR. Néu timg STA thu khung
kich khéi nhu khung 1ap lich UL MU va dia chi ctia né (vi du, AID/PAID, v.v.)
c6 trong khung, tung STA ¢o thé truyén khung UL dén AP tai thoi gian cho
trude. O day, thoi gian cho trude co thé la thori gian (vi du, SIFS/PIFS) duoe ¢b
dinh sau khi thu khung 14p lich UL. MU hodc thoi gian dugc chi bao trong khung
lap lich UL MU. Néu khung UL MU dugc tao cAu hinh dé duoc truyén tai thoi
gian ¢6 dinh, vi thoi gian bét diu truyén khung UL MU khong can duoc chi bao
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trong khung 1ap lich UL MU, nén ¢6 thé giam phi ton truyén tin hiéu.

AP, di thu cac khung UL MU tur cac STA, ¢6 thé truyén khung ACK dén
cac STA sau khi thu thanh cong khung UL MU.

FIG.3 la so do thé hién vi du vé dinh dang khung co thé duoc str dung

trong tiéu chuan moi, s€ duoc ap dung sang che.

Trén FIG.3, “phan L” chi béo phan khung ddi voi UE ké thira (phan khung
dbi v6i UE loai thir nhat) va “phin HE” chi bao phan khung déi véi UE theo
cong nghé tiéu chuan cai tién (phan khung déi véi UE loai thir hai). Phan khung
theo ticu chudn mai co thé co chidu dai la boi s6 nguyén cuia chidu dai cia phan
khung dbi voi UE ké thua. Trong vi du caa FIG.3, trong 802.11ax, cAu trac
khung, trong dé cdu trac ky hiéu 1x hién thoi (cu thé 13, 3,2 ps) duge duy tri dén
HE-SIG va mao dau HE va phén dit liéu o cdu trac ky hiéu 4x (cu thé la, 12,8
us), duoc thé hién.

Pinh dang duoc thé hién trén FIG.3 1a vi du va chiéu dai ky hiéu cia phan
mao diu HE ¢6 thé duoc dinh nghia khac nhau. Vi du, dé lam phuong an khac
cua sang ché. mao dau HE co thé st dung mot cach lua chon cac ky hiéu 1x hodc
2x va HE-LTF ¢6 thé sir dung mot cach lya chon bat ky trong s6 cac ky hiéu 2x
hoac 4x.

Trong vi du cta FIG.3, “phan L.” c6 thé theo cdu hinh cua L-STF, L-LTF
va L-SIG lam cAu hinh duoc duy tri trong hé thong Wi-Fi ké thura.

HE-SIG cta phan HE méi duge dinh nghia c6 thé c6 cac truong chi bio
thong tin diéu khién chung va thong tin danh riéng cho nguoi dung.

FIG.4 14 so dd thé hién vi du vé dinh dang ctia khung 1ap lich UL MU theo
mot phuong an cua sang ché.

Nhu duge thé hién trén FIG.4, trong khung 1ap lich UL MU, truong chi
bao BSSID hodc TA lam thong tin nhdn dang cia AP, dugc ndi vai cac STA, va
cac truong thong tin diéu khién déi voi UL Tx cua cac STA ¢6 trong truong HE-
SIG.

BSSID la bo nhan dang cua BSS bao gém cac STA va TA chi bao bd nhan
dang cua STA (cu thé 1a, bd nhan dang cua AP, trong vi du nay), da truyén

9

9132



43524

khung. Nhu dugc thé hién trén FIG.4, BSSID/TA l1a thong tin chung trong MU
Tx, tuy nhién bd nhan dang va thong tin diéu khién cua cac STA cho MU Tx
tuong tmg v6i thong tin danh riéng cho nguoi dung va bao g6m cac truong thong
tin.

Dé 1am cac bd nhan dang ctia cdc STA, mot trong sb AID, AID mot phén
va dia chi MAC cua tung STA ¢6 thé duoc dua vao. Ngoai ra, dé 1am thong tin
didu khién dbi v6i UL MU Tx cua cac STA, s kénh OFDMA (cu thé 1a, thong
tin cap phat kénh), thong tin MU MIMO nhu s6 luong ludng, MCS, thoi gian 1ap
lich (vi du, thoi gian bét dau truyén hodc khoang truyén) c6 thé duge dua vao.
Theo mdt phuong an cua sang ché, néu khung UL MU dugc tao céu hinh dé
duoc truyén sau thoi gian ¢b dinh sau khi truyén khung lap lich UL MU, trudng
thoi gian 1ap lich cua truong didu khién co thé chi bao gdm thong tin khoang

truyeén.

Nhu duoc thé hién trén FIG.4, khung lap lich UL MU con bao gém bo chi
bao chi bao viée khung co phai la khung 1ap lich UL MU hay khong. Mac du gia
dinh 1a truong nhu vay duoc chi bao bang cac bit riéng ré trén FIG.4, cung thong
tin c6 thé duoc chi bao bang cach st dung phuong phap an. Vi du, khung 14p lich
UL MU c¢6 thé duoc chi bao béng cach st dung két hop cu thé ctia GID va AID
mdt phan cta truong SIG (vi du, GID = 63 va AID mot phan = 0). Theo cich
khac, néu truong loai khung dugc dua vao, mot loai chi bao khung lap lich UL
MU (khung kich khot).

Nhu dugc mo ta trén day, HE-SIG ¢6 thé duge tao cdu hinh dé bao gdom
HE-SIG A dé cép thong tin didu khién chung va HE-SIG B dé cap thong tin didu
khién mdi nguoi dung. Trong trudng hop nay, nhu dugc thé hién trén FIG.4,
trong khung 1ap lich UL MU, trudng bd chi bdo MU va truong BSSID/TA ¢6 thé
duoc dua vao trong HE-SIG A va cac truong thong tin diéu khién cho cic STA
c6 thé duoc dua vao trong HE-SIG B. Néu truong BSSID/TA khong duoc nén,
trudmg BSSID/TA c¢6 thé dugc truyén trong HE-SIG B lam phan dé cép thong tin
chung.

FIG.5 14 so dd thé hién vi du vé viéc thay doi khung CTS hién thoi va tao

céu hinh khung 1ap lich UL MU theo phuong an khac cta sang ché.
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Khung CTS la khung dép Gng cda khung RTS va co thé bao gom trudng
diéu khién khung, truong khoang, truong RA va truong FCS nhu duge thé hién
trén FIG.5. Néu khung CTS hién thoi duoc cai thién va dugc st dung cho khung
1ap lich UL MU theo phuong an hién thoi, truong RA ¢ thé bao gom truong ID
(vi du, PAID) cho cac STA va cic truong thong tin didu khién (vi du, sb
kénh/thong tin MIMO, v.v.) d6i voi timg STA.

Mic du FIG.5 thé hién truong hop ma 1ap lich UL Tx dugc thuc hién dbi
v6i bon STA, sO luong STA khong bi gigi han nhu vdy. Ngoai ra, cac chiéu dai

cla cac truong thdng tin cling la vi du.

STA, da thu khung lap lich UL MU duoc thé hién trén FIG.4 va FIG.5, ¢6
thé truyén khung UL qua kénh OFDMA/MU MIMO da dugc cap phét, khi ID
cta no ¢o trong khung lap lich UL MU.

Dudi day, cac phuong an khac nhau vé hoat dong chi tiét cia STA va AP

str dung khung 1ap lich UL MU s€ dugc mo ta.
FIG.6 14 so d6 minh hoa phuong phap, tai AP, thuc hién 1ap lich UL MU

dbi voi cac STA theo mot phuong én cia sang ché.

Nhu duge thé hién trén FIG.6, trudc tién, AP ¢o thé truyén khung DL MU
dén cac STA (STA 1. ..., STA n). Cac STA, da thu khung DL MU, c6 thé truyén
cac khung UL, tung khung nay bao g6m BSR cung vo6i tin hiéu ACK i voi
khung DL MU da thu duoc sau thoi gian dinh trude (vi du, SIFS). Cu thé 13, theo
phuong an hién thot, ting STA ¢o6 thé truyén BSR tai thoi diém khi ACK c6 thé
duoc truyén, ma khong thuc hién xi ly tranh chap riéng ré dé truyén BSR, nhu
véy ngin khong dé xuat hién tré khong cén thiét.

Nhu dugc mo ta trén diy, AP, da thu khung UL bao g6m BSR, co thé
truyén khung 1ap lich UL MU dugc md ta c6 dua vao FIG.4 va FIG.5 dén cac
STA dua vao BSR di thu duoc. Mic di AP truyén khung lap lich UL MU dén
tAt ca cac STA 1 dén STA n ¢6 tinh dén BSR trén FIG.6, AP c6 thé truyén khung
lap lich UL MU dén mot s6 STA.

Dura vao thong tin lap lich UL MU, cac STA ¢o thé truyén cac khung UL
MU tai thoi gian cho trudce va thu tin hiéu ACK tir AP.

Trong thu tuc MU TXOP, NAV (network allocation vector) cho MU
11
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TXOP c6 thé duoc tao cdu hinh theo thong tin khoang cia timg khung. Luc nay,
khi khung DL MU duoc truyén bang cach st dung phuong phép thong thuong,
NAV duogc su dung dé bao vé hoat dong truyén khung DL MU va thu khung
ACK. Ngugc lai, theo phuong an hién thot, néu BSR duoc truyén cung voi
khung ACK va AP truyén khung 1ap lich UL MU c¢ tinh dén BSR, thoi gian dén
thoi gian truyén khung lap lich UL MU c6 thé duoc coi la khoang dé mo rong
quang TXOP.

Theo phuong an ctua FIG.6. ting khung trong TXOP ¢6 thé duogc truyén

dua vao thoi gian cu thé (vi du, SIFS).

FIG.7 12 so dd minh hoa truong hop ma AP tri hoan va truyén khung 1ap
lich UL MU dén cac STA theo phuong an khac cua sang ché.

Hoat dong truyén, tai AP, khung DL MU va thu BSR tir timg STA cung
v&i tin hieu ACK trén FIG.7 gidng hoat dong cua FIG.6. Phuong an hién thoi
lién quan dén truong hgp ma AP, da thu BSR, khong thé ngay lap tic truyén
khung lap lich UL MU. Trong truong hop nay, nhu duogc thé hién trén FIG.7, AP
truyén bo chi béo truyén tri hodn 1ap lich UL cung v6i khung dap ung (vi du,
khung ACK) dé truyén BSR ctia timg STA.

O day, bo chi bao truyén tri hoan lap lich UL chi bao la AP s& truyén
khung lap lich UL MU sau. Trong truong hop nay, khung dap tng (vi du, ACK)
duge truyén bai AP co thé dugc truyén trong trang thai bao gom thong tin thoi
gian bat dau truyén chi bdo khi AP truyén khung 1ap lich UL MU trong b chi
b4o tré mo ta trén day. Néu thong tin thoi gian bét dau truyén khung lap lich UL
MU khong duoc bao gdm, cic STA c6 thé khéng thu khung 1ap lich UL MU
ngay ca sau thoi gian dinh trude va do vay cé thé chuyén sang hoat dong SU.
Trong truong hop nay, thu tuc truyén co thé trd nén phuc tap so v6i hoat dong
UL MU.

Vi du, cdc STA, da thu khung c6 bd chi bao truyén tré duogc thiét lap o 1,
c¢6 thé biét 1a khung 1ap lich UL duoc thu sau. Ngoai ra, néu thong tin thoi gian
bat dau 1ap lich UL MU (hodc thoi gian thie ddy) duge bao gdm, cac STA ¢ thé
chuyén vao trang thai ngu ngin cho dén thoi gian bit dau, nhu vay giam luong

dién tiéu thu.
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FIG.8 va FIG.9 1a c4c so dd minh hoa truong hop ma truyén tin hiéu yéu
cdu BSR c6 trong khung DI. MU dugc truyén boi AP theo phuong an khéac cua

sang cheé.

Cac phuong an duoc thé hién trén FIG.8 va FI1G.9 khac cac phuong an cia
FIG.6 va FIG.7 & chd khung DI MU dugc truyén bai AP con bao gbm tin hiéu
BSR-REQ dé yéu ciu BSR tir ting STA. O day, trong tin higu yéu cau BSR,
BSR ¢6 trong khung ACK sau, nho vay chi bao la BSR ¢6 trong mot khung. Vi
du, gié tri cu thé cua nguyén thc ACK c6 thé chi bao ACK dugc truyén cliing voi
BSR.

Néu gia tri truong yéu cAu BSR duoc thiét lap ¢ 1, STA, da thu tin hi€u
yéu cdu BSR nay, ¢6 thé truyén ACK/BA cing véi BSR, va nguoc lai (BSR-
REQ-0), truyén khung ACK/BA khéng c6 BSR.

Mic du tin hiéu BSR-REQ dé yéu cau BSR tir timg STA dugc bao gdm va
duoc truyén trong khung DL MU trén FIG.8 va FIG.9, BSR-REQ ¢6 thé dugc
truyén dén cac STA doc lap voi khung DL MU theo phuong an khac cia sang

ché.

Cu thé 13, AP c6 thé truyén BSR-REQ dé yéu cau BSR tir timg STA ¢
dang khung lap lich UL MU va cho phép timng STA truyén BSR. AP c6 thé ngay
lap tire truyén khung 1ap lich UL MU bao odm thong tin lap lich dé truyén khung
UL MU sau thoi gian dinh trude (vi du, SIFS) mét cach tuong tu FIG.8 hodc ¢o
thé truyén khung lap lich UL MU tai thoi gian twong Umg sau khi truyén trude
tién khung dap tmg bao gdm bo chi béo tri hodn va thong tin thoi gian bat dau

truyén cua khung lap lich UL MU mdt cach twong tu FIG.9.

Ting STA c6 thé truyén khung UL MU tai thoi gian duoc cip phat va thu
khung déap ung tir AP dé dép lai.

FIG.10 la so do minh hoa truong hop ma khung 1ap lich UL MU dugc lip
nguoc trén khung DI MU dugc truyén bang AP theo phuong 4n khic cua séng

ché.

Theo phuong an cua FIG.10, xt ly truyén, tai AP, khung DL khi truyén
ban dau, va tai tung STA, khung ACK bao gém BSR dé dap lai da duogc mo ta
trén déy. Tuy nhién. theo phuong 4n hién thoi, AP lip nguoce khung lap lich UL
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MU trén khung DL MU thay vi truyén riéng ré khung 1ap lich UL MU.

ACK duoc truyén béi timg STA c6 thé duoc lap nguoc trén khung UL
MU duoc truyén dép lai khung 1ap lich UL MU. Vi du don gian hon, khung
UL/DL thu duoc khi SIFS da tro1 qua sau khi truyén khung DL/UL ¢6 thé duoc

coi 12 ACK dbi v6i khung da duoc truyén.

Ngoai ra, BSR duogc truyén boi timg STA dé truyén UL MU co thé duoc
ldp nguoc trén va dugc truyén trong khung UL MU.

FIG.11 1a so d6 minh hoa trudng hop ma khung 14p lich UL MU duoc lép
nguoc trén khung DI MU ban dau duoc truyén biang AP theo phuong an khac

cua sang cheé.

Cu thé 13, trén FIG.11, thong tin 1ap lich UL c6 thé duoc dua vao trong
khung DL MU ban dau dugc truyén bang AP, ngoai phuong 4n cia FIG.10. Néu
thong tin BSR cua cac STA duoc luu trir binh thuong, thong tin 14p lich UL

duoc xac dinh béng cach su dung no co thé duoc truyén.
FIG.12 1a so dd minh hoa khia canh khéc ctia sang ché trong UL MU Tx.

Nhu duoc thé hién trén FIG.12, dbi v6i UL MU Tx, timg STA c6 thé
truyén BSR va AP ¢6 thé truyén khung 1ap lich UL MU dé dap lai. Theo co ché
hoat dong md ta trén day, cac STA, da thu khung lap lich UL MU, ¢6 thé truyén
khung dit liéu UL MU béng cach st dung céc tai nguyén cho trude sau thoi gian
dinh trudc SIFS néu [D cua no ¢o trong khung 1ap lich UL MU.

Trong mot sb truong hop, mot s6 STA, da thu khung lap lich UL MU, cé
thé khong ngay lap tirc truyén dit liéu UL MU sau thoi gian dinh truge SIFS do
tré xur Iy dai. Trong phan mo ta dudi day, céu hinh hoat dong dé giai quyét cac
van dé mo ta trén day s& duoc mo ta.

FIG.13 1a so dd minh hoa phuong phap dua mét hodc nhiéu khung con
khéng co6 nghia vao trong khung A-MPDU lap lich UL MU duoc truyén bang
AP theo mot phuong 4n cua sang ché.

Cu thé hon 14, trén FIG.13, cau tric trong d6 cac khung con rong dugc dua

vao trong phﬁn sau cua khung A-MPDU l13p lich UL MU dugc thé hién. SH

luong khung con rong duoc dua vao bdi AP ¢6 thé duoc thay ddi theo cach thuc
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thuc hién. Bing cach bd sung cic khung con rdng vao phan sau ctia khung 1ap
lich UL MU, céc STA ¢o thé ngan khong dé xay ra van dé khung UL MU khong
duoc truyén sau khung lap lich UL MU do tré xur ly. Cu thé 13, cac STA, da thu
khung lap lich UL MU, ¢c6 thé duoc tao cAu hinh dé bo qua giai ma tai cac vi tri
cua cac khung con rong va thuc hién xu ly thong tin lap lich thu dugc tai khung
tuong Urng.

Ngoai cac khung con rong md ta trén ddy. cdc khung con khac duoc sur
dung cho cac muc dich khac co thé duoc str dung.

FIG.14 1a so d6 minh hoa phuong phap truyén khung tré P sau khi AP
truyén khung A-MPDU 14p lich UL MU theo phuong an khéc cta sang ché.

Cu thé hon, trén FIG.14, AP, di thu khung lap lich UL MU, c6 thé duoc
tao cAu hinh dé truyén khung tr¢ P sau thoi gian SIFS va thu khung d@ liéu UL
MU tir cac STA sau khi thoi gian SIFS da troi qua tur do.

FIG.15 dén FIG.18 14 cac so dd thé hién cac dang khac nhau ctia khung tré

Cu thé hon 13, nhu dugc thé hién trén FIG.15, khung tr& P ¢6 thé bao gdm
mot hodc nhiéu khung con A-MPDU khong c6 nghia (vi du, cac khung rg)ng), cu
thé hon 1, mot khung con rong.

Nhu duge thé hién trén FIG.16, khung tré P ¢o thé c¢6 dinh dang khung
NDP. Trong truong hgp nay, truong cu thé (vi dy, truong loai khung) trong SIG
ctia NDP ¢6 thé chi bao 1a khung 1a khung tré P.

Nhu duoc thé hién trén FIG.17 va FIG.18, khung tré P ¢6 thé bao gém tat
ca hoic mot s6 truong phan L. Chiéu dai ctia L-SIG ¢6 thé duoc thiét lap & 0 nhu
dugc thé hién trén FIG.17.

Véi gia dinh nhu vy, cac STA, da thu khung lap lich UL MU, ¢6 thé
duoc tao cdu hinh dé bo qua giai ma khung A-MPDU tré P dya vao truong L-
SIG va truyén khung UL MU khi SIFS trdi qua sau khi thu khung tré P.

FIG.19 la so dd thé hién truong hop st dung khung tré P theo phuong én
khéc cua sang ché.

Phuong an dugc thé hién trén FIG.19 gidng cac phuong an duge mé ta co
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dua vao FIG.14 dén FIG.18 ¢ chd thoi gian can thiét dé ting STA truyén khung
dit lieu UL, MU dugce dam bao bang cach sir dung khung tré P. Tuy nhién, trong
vi du ctua FIG.19, bd chi bao chi bdo viéc khung tré P duoc truyén sau trong

khung lap lich UL MU duoc truyén bang AP ¢o duge dua vao tiép hay khong.

Néu bo chi bao nay duoc su dung, khi truong bo chi bao khung tré P cla
khung 1ap lich UL MU duoc thiét 1ap & 1, cac STA c6 thé dugc tao cdu hinh dé
b6 qua gidi ma khung tré P va truyén khung UL MU khi SIFS troi qua sau khi
thu khung tré P.

Ngoai ra, khi truong bo chi bao khung tré P cta khung lap lich UL MU
duoc thiét 1ap 6 0, AP ¢6 thé khong truyén khung tré P va ting STA ¢6 thé duoc
tao cau hinh dé truyén khung dir licu UL MU khi SIFS tr6i qua sau khi thu
khung lap lich UL MU.

FIG.20 12 so dd minh hoa thiét bi thuce hién phuong phap theo sang ché.

Thiét bi khong day 800 cua FIG.20 c6 thé twong tmg v6i STA cu thé cua
phan mo ta trén day va thiét bi khong day 850 c6 thé tuong tmng voi AP cia phan
mod ta trén day.

STA 800 c¢6 thé bao gém bo xur Iy 810, bo nhd 820 va bo truyén thu 830 va
AP 850 c6 thé bao edm bo xtt Iy 860, bd nha 870 va bg truyén thu 880. Bo truyén
thu 830 va 880 c6 thé truyén va thu tin hi€u vo tuyén va ¢6 thé duge thuc hién tai
16p vat Iy cua IEEE 802.11/3GPP. Bo xt Iy 810 va 860 c6 thé duoc thuc hién tai
16p vat Iy va/hodc 16p MAC va dugce ndi véi bo truyén thu 830 va 880. By xur ly
810 va 860 c6 thé thuc hién thu tuc lap lich UL MU mo ta trén day.

Bo xtt Iy 810 va 860 va/hoidc bo truyén thu 830 va 880 co thé bao gdom céc
mach tich hop danh riéng cho tng dung (ASIC), cac chipset khac, cac mach logic
va/hoac bo xu ly di liéu. Cac bd nhd 820 va 870 ¢o thé bao gé)ln cac bo nhd chi
doc (ROM), cac bo nhé truy cap ngau nhién (RAM), bd nhd tia chop, thé nhd,
phuong tién luu trit va/hodc cac bo luu trir khac. Khi mot phuong én duge thue
hién ¢ dang phan mém, phuong phép mé ta trén day co thé duogc thuc hién & dang
modun (vi du, xu ly, chie ndng) dé thuc hién chic nang mo ta trén day. Modun c6
thé duoc luu trit trong cac b nhd 820 va 870 va ¢o thé duoc thuc hién béng bd xt

Iy 810 va 860. BO nhd 820 va 870 c6 thé duge bd tri bén trong hodc bén ngoai bd
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xtr Iy 810 va 860 va c6 thé duge ndi voi b xir Iy 810 va 860 bang phuong tién da
biét 0.

Phan mo ta chi tiét cac phuong an vi du cia sang ché cho phép nguoi co
hiéu biét trung binh trong k¥ thudt thuc hién va thuc hanh sang ché. Mic du sang
ché da duoc mo ta co dua vao cac phuong an vi du, nguoi ¢ hiéu biét trung binh
trong k¥ thuét s& thay ro rang cac cai bién va thay ddi khac nhau c6 thé thuc hién
duoc theo sang ché ma khong nim ngoai ban chét hodc pham vi cua sang ché duoc
md ta trong cac yéu cau bao ho kem theo. Do do, sang ché khong dugce coi 1a bi
gi6i han ¢ cac phuong an cu thé da duoc mo ta, ma duogc hiéu 1a co pham vi rong
nhat phtt hop véi cac nguyén ly va dic trung méi duge boc 19 trong ban mo ta.

Kha nang tng dung trong cong nghiép

Mac du gia dinh la sang ché 4p dung cho hé théng WLAN trén co s¢ IEEE
802.11, tuy nhién sang ché khong bi gi6i han & nhu vay. Sang ché ciing 4p dung
duoc cho cac hé thng khong day khac nhau trong do can c6 hoat dong truyén UL

MU giita c4c thiét b khong ddy nhu truyén thong tir thiét bi dén thiét bi.
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YEU CAU BAO HQ

1. Phuong phap diéu khién tram (STA - station) truyén dit liéu duong 1én dl_J:a
vao luoe db truyén UL MU (uplink multi-user - da ngudi dung duong 1én) trong
hé thong WLAN (wireless local arca network — mang cuc bo khong day), bao

g6m cac bude:

truyén BSR (buffer status report - bdo cdo trang thai dém) dén AP (access
point — diém truy cap) dé hd trg AP xac dinh thong tin 14p lich UL MU;

thu, tor AP duoc lién két véi STA, khung bao gém thong tin 1ap lich UL
MU dé truyén dit liéu duong 1én; va

truyén da li¢u duong lén dén AP dua vao thong tin 1ap lich UL MU,

trong d6 hoat dong truyén dtr liéu duong 1én dugc thuc hién sau SIFS

(Short Interframe Space - khoang trong giita cdc khung ngin) sau khi thu khung
bao gf”)m thong tin 1ap lich UL MU,

trong do khung con bao gom thong tin rong ma kéo dai chiéu dai cua
khung dé cung cép thoi gian bd sung STA dé chuén bi truyén dir liéu duong Ién,

trong do thong tin rong bao gdm céc khung con rong.

2. Phuong phap theo diém 1, trong dé chiéu dai cia khung dugc kéo dai boi
thong tin rong dugc thay doi dé cung cap thoi gian b6 sung STA dé xir ly thong
tin 1ap lich UL MU.

3. Phuong phap theo diém 1, trong d6 STA khong thuc hién giai ma trén thong

tin rong.

4. Phuong phap theo diém 1, trong d6 thong tin rong con bao gom dém MAC

dugc gan sau khung con rong cudi cung.

5. Phuong phap theo diém 1, trong do khung bao g6m thong tin lap lich UL MU
la khung kich khoi.

6. Phuong phap theo diém 1. trong d6 céc khung con rong tao thanh dém MAC.
7. Phuong phap theo diém 1, con bao gom bude:

18

18/32



43524

thu thong tin x4c nhan doi véi dir liéu duong 1én tir AP, trong d6 thong tin
xac nhan thu duoc trong khung ACK (acknowledgement -- x4c nhan) hoéc trong
khéi khung ACK tai thoi gian SIFS sau khi truyén dir liéu duong lén.
8. Phuong phép theo diém 1, trong d6 théng tin 1ap lich UL MU bao gom:

trudng ID bao gdm thong tin nhan dang clia AP;

cac truong STA ID dé nhan dang ting STA cua lugc dd truyén UL MU;

cac trudng cip phat tai nguyén dé cip phat cac tai nguyén duong lén cho
tung STA; va

cac truong diéu khién cho cac luge dd truyén dir liéu duoc su dung boi

tung STA.

9. Phuong phap diéu khién diém truy cap (AP - access point) thu dit liéu dudng
lén tur cac STA (station — tram) dya vao lugc do truyén UL MU (uplink multi-
user — da nguoi dung duong Ién) trong hé théng WLAN (wireless local area

network — mang cuc bo khong day), bao gdbm cac budce:

thu BSR (buffer status report — bdo céo trang thai dém) dén AP (access
point — diém truy cép) dé hd tro AP xé4c dinh thong tin 1ap lich UL MU;

truyén, dén cac STA, khung bao gom thong tin lap lich UL MU dé truyén
dir licu duong lén; va

thu, tir cac STA, d@ li¢u duong Ién dua vao thdng tin 1ap lich UL MU,

trong do hoat dong thu dir liéu duong Ién duoc thuc hién sau SIFS (Short
Interframe Space -~ khoang trong gitra cac khung ngén) sau khi truyén khung bao
g6m thong tin lap lich UL MU,

trong do khung bao gdm thong tin rong ma kéo dai chiéu dai cua khung
dé cung cip thoi gian bo sung STA dé chuan bi truyén dit liéu duong lén, trong

do thong tin rong bao gdm céc khung con rong.

10. Tram (STA - station) truyén du licu duong 1én dua vao lugce dd truyén UL

MU (uplink multi-user — da nguoi ding duong lén) trong hé thong WLAN
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(wireless local area network - mang cuc b khong day), STA bao g0m:

bo truyén thu duoc tao ciu hinh dé truyén BSR (buffer status report — bao
cdo trang thai dém) dén AP (access point - diém truy cap) dé hd trg AP xic dinh
thong tin 1ap lich UL MU, dé thu, tir AP dugc lién két véi STA, khung bao gdm
thong tin 1ap lich UL MU dé truyén dir liéu duong lén, va truyén di ligu duong
1én dén AP dua vao thong tin 1ap lich UL MU; va

bd xtr ly dugc tao cu hinh dé diéu khién bod truyén thu dé hoat dong
truyén dir liéu duong lén dugc thuc hién sau SIFS (Short Interframe Space —
khoang tréng gitta cac khung ngan) sau khi thu khung bao 26m thong tin lap lich
UL MU,

trong do khung con bao gom théng tin rong ma kéo dai chiéu dai cua
khung dé cung cép thoi gian bd sung STA dé chuén bi truyén dit liéu duong Ién,

trong do thong tin rong bao gom cac khung con rong.

11. Biém truy cdp (AP - access point) dé thu dir liu duong lén tir cac STA
(station — tram) dua vao luge dd truyén UL MU (uplink multi-user — da ngudi
dung dudng 1én) trong hé théng WLAN (wireless local area network — mang cuc

bd khong day), AP bao gom:

bo truyén thu duoc tao ciu hinh dé thu BSR (buffer status report — bao
céo trang thai dém) dén AP (access point - diém truy cap) dé hd trg AP xac dinh
thong tin lap lich UL MU, dé truyén, dén cac STA, khung bao gém thong tin 1ap
lich UL MU dé truyén dir liéu duong 1én, va thu, tir cac STA, dit liéu duong lén
dua vao thong tin lap lich UL MU: va

bd xu ly dugc tao cu hinh dé diéu khién bd truyén thu dé hoat dong thu
dir liéu duong 1én dugc thuc hién sau SIFS (Short Interframe Space — khoang
tréng gitta cac khung ngan) sau khi truyén khung bao gom thong tin 1ap lich UL
MU,

trong d6 khung bao gom thong tin rong ma kéo dai chiéu dai cua khung dé
cung cap thoi gian bo sung STA dé chudn bi truyén dir lidu duong 1én, trong do

thong tin rong bao gom cac khung con rong.
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FIG. 1
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FIG. 15
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FIG. 20






