(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0032862
(51) HO04L 1/16; HO4L 29/06 (13) B
(21) 1-2017-01633 (22) 01/10/2015

(86) PCT/KR2015/010379 01/10/2015 (87) WO 2016/053024 A1 07/04/2016
(30) 62/058,112 01/10/2014 US; 62/186,334 29/06/2015 US; 62/194,303 20/07/2015 US
(45) 25/08/2022 413 (43) 26/06/2017 351A
(73) LG ELECTRONICS INC. (KR)
128, Yeoui-daero, Yeongdeungpo-gu, Seoul 07336, Republic of Korea
(72) CHUN, Jinyoung (KR); RYU, Kiseon (KR); KIM, Jeongki (KR); CHOI, Jinsoo
(KR); CHO, Hangyu (KR).
(74) Cong ty TNHH mot thanh vién S¢ hiru tri tu¢ VCCI (VCCI-IP CO.,LTD)

(54) PHUONG PHAP TRUYEN DA NGUOI DUNG PUONG XUONG VA THIET BI
TRAM

(57) Sang ché dé cap dén phuong phap truyén da nguoi ding dudng 1én clua thiét bi diém
truy nhap (AP) trong hé théng mang ving cuc bo khong day (WLAN) bao gom tao ra don
vi dir ligu giao thtre vét ly (PPDU) da nguoi dung duong xudng bao gdém phan doan dau
vat 1y va truong dir liéu, truong dir liéu bao gdm it nhat mot don vi dit liéu giao thie MAC
(MPDU), it nhit mot MPDU bao gdm tiéu dé Didu khién truy nhap méi truong (MAC) vi
phan chinh khung MAC, va tiéu d& MAC bao gdm thong tin chi bdo ACK (xac nhan) cho
viée truyén da ngudi dung dudng 1én ctua khung ACK nhu 13 phan hdi d6i voi dir lidu duoc
truyén thong qua truong dir liéu, va truyén PPDU da nguoi dung dudng xudng.

Trrdng | Khungoon | Khung con Khengcon | Bfm .
'E;E;Suﬂ dichivy | A-MPDL 1 AMPDU 2 e A-MPDU R vl f‘j’ dudi
Phan thch Phin
MPDU Wou aém
_r[I-:l.E'I!Q-i- 4 b thidn -.--_-[.'I—__:!" -
n B4 dii Ky b Tidu & Phén
Rev MPDU CRC phien tach MALC chinh FES
Bits: 4 12 8 B ----Dctets: 38 bibnmitn ____ 4
Bildu | Khodng : 3 By | Pk P
Bia chi | Bja chi | Eja chi Bja chi
khidn | thei | PR o (PR ke | 5 | kidin | ke
khung | glaniD chudi QoS HT
_Detéts: 2 2 6 T fe——ide 62 4
Prign ban Lesicon | T | TrDS Thém | oo | qudn iy - j Khung | .
g e Logi e r phéin i chng Thﬁ_'-f_'l'l air | dugr bio i
e} mich | | sull i | wE

Bits: 2 2 1 1 1 1 1 1 1 1



32862

Linh vie k§ thuét dwoc dé cap

Sang ché dé cap dén cac hé thong truyén thong khéng day, va cu thé
hon, d& cép dén phuong phép truyén dit lidu dé hd tro viée truyén dit lidu cua da
ngudi ding va thiét bj hd tro viée truyén dit liéu ctia da nguoi ding.

Tinh trang k§ thuit caa sing ché

Wi-Fi 14 k§ thuit mang ving cuc bd khong day (WLAN) ma cho phép
thiét bi truy nhép Internet trong bang tan s6 2,4 GHz, 5 GHz hoic 60 GHz.

WLAN duoc dua trén tiéu chudn Vién k¥ su dién va dién tir (IEEE)
802.11. Uy ban thuong tryc thé hé khong day tiép theo (WNG SC) cia IEEE
802.11 1a Uy ban dic biét dang lo ling v& mang ving cuc bd khong day
(WLAN) thé hé tiép theo trong thoi gian trung binh va 1au hon.

IEEE 802.11n ¢6 muc dich 1am nang cao téc d6 va dd tin cdy cla
mang va m& rong ving phi séng cua mang khong day. Cu thé hon, IEEE
802.11n hd trg thong lugng cao (HT) c6 téc do dit liu tdi da 1a 600 Mbps.
Ngoai ra, dé t6i thiéu hoa 151 truyén va t6i wu héa tdc do dit lidu, IEEE 802.11n
duoc dua trén k§ thuat da dau vao va da déu ra (MIMO) trong dé nhiéu anten
duoc st dung tai ca hai dau cia bod truyén va bo thu.

Do su lan truyén cia WLAN dugc mé rdng va cac ing dung st dung
WLAN duoc da dang hoa, trong hé théng WLAN thé hé tiép theo hd tro thong
luong rét cao (VHT), IEEE 802.11ac d3 mdi duwoc ban hanh nhu 14 phién ban
tiép theo cia hé théng WLAN IEEE 802.11n. IEEE 802.11ac hd tro toc d6 dit
lidu 1 Gbps hoidc more théng qua viée truyén bing thong 80 MHz va/hoic viée
truyén bang thong cao hon (vi du, 160 MHz), va van hanh chi yéu trong bang 5
GHz.

Gan day, su can thiét cho hé théng WLAN méi dé hd trg théng luong
cao hon so véi tée dd dit lidu dugc hd tro bai IEEE 802.11ac tré nén quan trong.

Pham vi ctia IEEE 802.11ax cht yéu dugc thao luén trong nhém nhiém

-2-


CVH140
Textbox

CVH140
Textbox
truyền thông


32862

vu WLAN thé hé tiép theo duoc goi la IEEE 802.11ax hodc WLAN hiéu qua
cao (HEW) bao gém 1) sy cai thién cta 16p vat Iy (PHY) va 16p diéu khién truy
nhip mdi truong (MAC) 802.11 trong cac bang 2,4 GHz, 5 GHz, v.v., 2) sy cai
thién cta hiéu qua phd va théng luong ving, 3) sy cai thién ctia hiéu ning trong
cac moi trudng trong nha Vé ngoai nha thuc té, nhw méi trudong trong d6 ¢ mit
ngudn nhifu, méi truong mang khong ddng nhit mat do cao, va mdi truong
trong d6 c6 tai nguoi dung cao va v.v..

Truong hop dugc xem xét chinh trong IEEE 802.11ax 1a mdi trudng
mét do cao trong d6 nhidu thiét bi diém truy nhap (AP) va nhidu thiét bi tram
(STA) duge c6 mit. Trong IEEE 802.11ax, sy cai thién cta hiéu qua phd va
thong luong ving duge thao luan trong trudng hop nady. Cu thé hon, c¢6 quan
tam dén su cai thién cta hidu ning thuc té trong moi trrong ngoai nha ma khong
dugc xem xét k§ ludng trong cac WLAN hién tai ngoai cdc moi trudng trong
nha.

Trong IEEE 802.11ax, c6 quan tdm nhiéu dén céac trudng hop, nhu cac
vin phong khdng dy, nha théng minh, san vin dong, diém truy nhp di dong,
va toa nha/can hg. Su cai thién cua hi€u ndng hé théng trong moi truong mat do
cao trong d6 c6 mit nhiéu thiét bi diém truy nhap (AP) va nhiéu thiét bj tram
(STA) duoc thao luan dya trén céc truong hop tuong ung.

Trong tuong lai, c6 ky vong trong IEEE 802.1 lax rang su cai thién cua
hiéu ning hé théng trong méi trudng tap dich vu co ban chong 14n (OBSS), su
cai thién cia méi trudng ngoai nha, giam tai hé théng di dong té bao, va v.v
ngoai cai thién hidu ning lién két don trong mot tdp dich vu co ban (BSS) s&
duoc thao luan. Pinh huéng cta IEEE 802.11ax nay d6 1a WLAN thé hé tiép
theo s& c6 pham vi k§ thuat dan tuong tw nhu cia truyén thong di dong. Méi day,
khi xét dén trudng hop trong d6 truyén théng di dong va k¥ thuat WLAN duoc
thao ludn cung nhau trong cac té bao nhd va viing phi séng truc tiép téi truc tiép
(D2D), dugc ky vong ring sy hoi tu vé k§ thuat va thuong mai cia WLAN thé
hé tiép theo dua trén IEEE 802.11ax va mang di dong s€ dugc thuc d4y hon nita.
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Ban chét ky thuit ciia sang ché
Vén & k¥ thuat

Muc dich cta sang ché 13 d& xuit phuong phép truyén va thu dit lidu
da ngudi ding duong 1én/dudng xubng trong hé thdng truyén thong khong day.

Muc dich khac cta sang ché 13 @ xuét khudn dang hiéu qua cao (HE)
ctia PPDU duoc st dung trong viée truyén/thu da nguoi dung duong 1én/duong
xudng trong hé thdng truyén théng khong ddy. Cu thé, khudn dang clia trudng
HE-SIG (tin hiéu) A va trudong HE-SIG B dugc chira trong PPDU dugc dé xust.

Cac muc dich k¥ thuat ciia sang ché khong bi gidi han & cac muc dich
dugc mo ta néu trén; cac muc dich k¥ thuat khac khong dugce dé cap néu trén co
thé hidu duogc rd rang tir nhing gi duge mo ta dudi day béi chuyén gia trong linh
vuc k¥ thuat ma séng ché thudc vé.

Giai phap k¥ thuat

Theo khia canh cta sang ché, c6 dé xuét thiét bi diém truy nhap (AP)
cta hé théng WLAN va phuong phap truyén dit liéu cua thiét bi diém truy nhap
(AP).

Phuong phép truyén da ngudi ding (MU) dudong xubng (DL) clia thiét
bi diém truy nhip (AP) trong hé théng mang ving cuc bo khéng day (WLAN)
c6 thé bao gdm: tao ra don vi dit liéu giao thirc vat ly (PPDU) da ngudi ding
dudng xudng bao gdm phéan doan dau vét 1y va truong dit lidu, truong dit lidu
bao gdm it nhat mot don vi dit lidu giao thite MAC (MPDU), it nhét mét MPDU
bao gdm tiéu d&& MAC va phén chinh khung MAC, va tiéu d& MAC bao gdm
thong tin chi bdo ACK cho viée truyén da ngudi dung dudng lén cta khung
ACK nhu 14 phéan hoi déi vé6i dit lidu dugc truyén thong qua truong dit lidu; va
truyén PPDU da ngudi ding duong xuéng.

It nhat mét MPDU c6 thé bao gdm phén chi béo chi béo ring it nhat
mdt MPDU bao gdm théng tin chi bdo ACK. |

Phan chi béo c¢6 thé duoc chtra trong trudong phan tach MPDU duoc
chira trong it nhat mét MPDU.
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Khi loai hodc loai con cta it nhat mét MPDU duoc xac dinh, phén chi
bdo c6 thé dugc chira trong trudong didu khién khung cia tiéu ¢& MAC, nhu 13
loai hodc loai con dugc xac dinh.

Khi it nhat mot MPDU 14 khung déng goi diéu khién trong khudn dang
thong luwong cao (HT), phin chi bdo c6 thé dugc chira trong trudng didu khién
HT duoc chira trong tiéu dé MAC.

Khi it nhdt mét MPDU 1a khung khuén dang hiéu qua cao (HE), phan
chi bao ¢6 thé duge chira trong trudng didu khién HE dugc chira trong tiéu dé
MAC.

Khi gia tri bit danh riéng cu thé cta trudng phan tich MPDU tuong
g vdi it nhat mét MPDU dugc thiét 1ap 1a gié tri dwoc thiét 1ap trude hodc khi
gia tri bit danh riéng cu thé cua trub‘ﬁg diéu khién dugc chtra trong it nhit mot
MPDU dugec thiét 1ap 1a gia tri dugc thiét 1ap trude, it nhat mot MPDU c6 thé 1a
khung khuén dang HE.

Phan chi bdo c¢6 thé dugc chira trong trudng didu khién khung hoic
truong dia chi dugc chira trong ti€u dé MAC.

Khi phén chi bao dugc chtra trong truong diéu khién khung, mbi gia tri
bit ciia truong téi DS (To DS) va truong tir DS (From DS) ctia truong didu khién
khung c6 thé dugc thiét 14p 1a 1.

Thong tin chi bdo ACK c6 thé dugc chira trong trudng didu khién cua
tiéu @& MAC.

Truong diéu khién c6 thé bao gdm it nhat mot trong s thong tin cip
phat tai nguyén tin sd, thong tin bing thong, thong tin cip phat tai nguyén
khéng gian, thong tin kénh truyén, thong tin mirc phuwong phap mi hoéa va diéu
ché (MCS), thong tin d6 dai t6i da ctia PPDU da nguoi ding dudng 1én mang
khung ACK, thong tin yéu cdu bo cdo trang thai dém, va thong tin yéu ciu bao
céo trang thai kénh, nhu 1a thong tin chi bao ACK, dung cho viéc truyén da
nguodi dung duong 1én cia khung ACK.

Khi truong dit liéu bao gdm A-MPDU, mét phan ctia A-MPDU c6 thé
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bao gém it nhat mot MPDU.

Phuong phap truyén da nguoi ding duong xubng c6 thé con bao gom:
khi khung ACK khéng dugc thu nhu 13 phan héi theo théng tin chi bao ACK,
truyén khung phan hdi x4ac nhan khéi (BAR) téi STA thu ctia théng tin chi béo
ACK, thu yéu cau truyén khung BAR tir thiét bj tram (STA) thu va truyén khung
BAR t6i thiét bj tram (STA) thu d& phan hdi lai yéu cau nay, hoic truyén lai dit
liéu tuong g voi thiét bi tram (STA) thu t6i thiét bi tram (STA) thu théng qua
PPDU da ngudi ding dudng xudng.

Viée truyén khung BAR t6i thiét bi tram (STA) thu ciia thong tin chi
bao ACK c6 thé 1a viéc truyén khung BAR théng qua tranh chip kénh sau khi
nhan biét ring khung ACK khong duoc thu va sau khoang trbng lién khung ngin
(SIFS), hodc sau thi tuc dw phong dé truyén lai di lidu t6i thiét bi tram (STA)
thu.

Khi yéu cau dé truyén khung BAR duoc thu tir thiét bi tram (STA) thu
va khung BAR duoc truyén t6i thiét bj tram (STA) thu dé phan hdi lai yéu cau
nay, yéu cau ddi v6i khung BAR c6 thé dugc thu tir thiét bi tram (STA) thu trong
khoang truy nhap ngiu nhién.

Khi trudng dit liéu bao gdm A-MPDU, A-MPDU nay c6 thé bao gbm
it nhat mot MPDU.

Theo khia canh khéc ca sang ché, c6 dé xuét thiét bi diém truy nhap
(AP) trong hé thdng mang ving cuc bd khdng day (WLAN), bao gbm: b tan sb
v6 tuyén (RF) c6 ciu tric dé truyén va thu tin hiéu khong day; va bd xtt ly c6
chu tric dé diéu khién bo RF, trong d6 bd xir Iy con ¢b cau trac dé tao ra don vi
dir lidu giao thirc vét Iy (PPDU) da ngudi dung dudng xudng bao gém phén
doan dAu vat Iy va truong dir lidu va truyén PPDU da ngudi ding duong xudng,
trong d6 trudng dit liéu bao gém it nhat mét don vi dit liéu giao thic MAC
(MPDU), it nh4t moét MPDU bao gom tiéu d& MAC va phan chinh khung MAC,
va tiéu d& MAC bao gdm théng tin chi bdo ACK cho viéc truyén da ngudi ding

dudng 1én ctia khung ACK nhu 13 phan hdi d6i véi dit lidu duge truyén thong
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qua trudng dit liéu, va truyén PPDU da ngudi dung dudng xudng.

ft nhat mét MPDU c6 thé bao gdm phan chi ma bio chi bao rang it
nhit mét MPDU bao gbém théng tin chi bao ACK.
Hiéu qua dat duoc bdi sang ché

Theo phwong 4n cia sing ché, thiét bi diém truy nhép (AP) cé thé
truyén da ngudi ding dudng xubng tiéu ¢&¢ MAC bao gbm théng tin chi bao
ACK ma chi béo tai nguyén da ngudi dung duong 1én dé truyén khung ACK, va
STA thu c6 thé truyén khung ACK nho st dung tai nguyén da ngudi ding
duong 1én dugc chi bao badi thong tin chi bao ACK thu dugc.

Ngoai ra, theo phuong 4n cua sang ché, do thiét bi diém truy nhap
(AP) c6 thé truyén da ngudi dung dudng xudng phan chi bdo ma chi bo ring
thong tin chi bdo ACK c6 dugc bao gdbm hay khong, ciing v6i thong tin chi bdo
ACK, thiét bi tram (STA) thu c6 thé nhén biét rdng thong tin chi bdo ACK c6
duoc bao gdm hay khong théng qua phan chi béo.

Céc vu didm va hiéu quéa khac clia sang ché s& dugc md ta thém trong
cac phuong an sau day.

MO ta viin tat cac hinh vé

FIG.1 14 so d6 minh hoa vi du vé hé théng IEEE 802.11 ma sang ché
c6 thé dugc ap dung tdi;

FIG.2 12 so d® minh hoa cAu trac mé hinh 16p cta hé théng IEEE
802.11 ma sang ché c6 thé duoc ap dung téi;

FIG.3 minh hoa PPDU khu6n dang khong phai Thong lugng cao (HT)
va PPDU khuén dang HT trong hé théng truyén thong khéng day ma sang ché
6 thé duoc ap dung téi;

.4 minh hoa PPDU khudn dang théng lugng rit cao (VHT) trong hé
théng truyén thong khong diy ma sang ché c6 thé duoc ap dung t6i;

FIG.5 minh hoa cac so dd chom diém dé phan loai khuoén dang PPDU

trong hé théng truyén thong khong day ma sang ché c6 thé dugc 4p dung toi;
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FIG.6 minh hoa khudn dang khung MAC trong hé thng IEEE 802.11
ma sang ché co thé dugc ap dung t6i;

FIG.7 14 so @ minh hoa truong didu khién khung trong khung MAC
trong hé thdng truyén thong khéng day ma séng ché c6 thé dugc ap dung tdi;

FIG.8 minh hoa khudn dang théng lugng rét cao (VHT) cia trudng
diéu khién HT trong hé théng truyén thong khong diy ma sang ché c6 thé duoc
ap dung tdi;

FIG.9 14 so db minh hoa chu ky du phong ngau nhién va thi tuc truyén
khung trong hé théng truyén théng khong diy ma sang ché c6 thé duoc ap dung
to1;

FIG.10 13 so d6 minh hoa quan hé IFS trong hé théng truyén théng
khong day ma sang ché c6 thé duoc ap dung tdi;

FIG.11 12 so dd thé hién phuong phép thim do kénh trong hé théng
truyén thong khong day ma sang ché c6 thé dugc ap dung téi;

FIG.12 14 so d6 minh hoa khung NDPA thong lugng rat cao trong hé
thdng truyén théng khong diy ma séang ché c¢6 thé duoc ap dung té6i;

FIG.13 13 so dd minh hoa NDP PPDU trong hé théng truyén théng
khong day ma sang ché c6 thé duoc 4p dung téi;

FIG.14 14 so d6 minh hoa khuén dang khung tao chum dugc nén VHT
trong hé théng truyén thong khong day ma sang ché 6 thé duogc 4p dung tdi;

FIG.15 13 so d@d minh hoa khudn dang khung kiém tra vong bio cdo
tao chum trong hé théng truyén théng khong ddy ma sang ché co thé dugc ap
dung toi;

FIG.16 13 so dd minh hoa khung quéan 1y ID nhém trong hé théng
truyén thong khoéng day ma sang ché c6 thé dugc ap dung tdi;

FIG.17 14 so d6 minh hoa khuén dang PPDU da nguoi ding dudng
xudng trong hé théng truyén théng khong diy ma sang ché c6 thé duoc ap dung

toi;
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FIG.18 14 so d6 minh hoa khuén dang PPDU da ngudi dung dudng
xudng trong hé théng truyén thong khong diy ma séng ché c6 thé dugc ap dung
toi;

FIG.19 14 so d6 minh hoa xi ly truyén MU-MIMO dudng xudng trong
hé théng truyén thong khong diy ma sang ché c6 thé duoc 4p dung téi;

FIG.20 12 so dd minh hoa khung ACK trong hé théng truyén thong
khong day ma sang ché c6 thé dugc ap dung t6i;

FIG.21 14 so d6 minh hoa khung yéu cdu x4c nhan khéi trong hé théng
truyén thong khong day ma sang ché co thé duoc ap dung t6i;

FIG.22 14 so dd minh hoa truong théng tin BAR cida khung yéu cau
xé4c nhan khoi trong hé théng truyén théng khong day ma sing ché c6 thé duogc
ap dung tdi;

FIG.23 14 so dd minh hoa khung x4c nhan khdi trong hé thdng truyén
thong khong day ma sang ché ¢ thé dugc 4p dung t6i;

FIG.24 1a so d6 minh hoa trudng thong tin. BA cta khung xac nhan
khdi trong hé théng truyén th6ng khong diy ma séng ché c6 thé duogc ap dung
to1;

FIG.25 13 so d6 minh hoa PPDU khuén dang hiéu qua cao (HE) theo
phuong 4n cua sang ché;

Céc FIG.26 dén FIG.28 14 c4c so d6 minh hoa PPDU khuon dang hiéu
qua cao theo phuong 4n ciia séng ché.

FIG.29 14 so 6 minh hoa thu tuc truyén da nguoi ding dudng 1én theo
phwong 4n clia sang ché.

Céac FIG.30 dén FIG.32 1 c4c so d6 minh hoa don vi cdp phét tai
nguyén trong phuong phép truyén da nguoi ding OFDMA theo phuong 4n cua
sang ché.

FIG.33 1a so dd minh hoa phuong 4n ciia PPDU da nguoi ding dudng
xudng 20 MHz trong d6 thong tin chi bdo ACK duge chtra trong phan doan dau
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vat ly.

FIG.34 la so d6 minh hoa phuong 4n ciia PPDU da ngudi dung dudng
xubng 20 MHz trong d6 thong tin chi bdo ACK duge chira trong trudng dit lidu.

FIG.35 12 so d minh hoa trudong didu khién ctia khuon dang HT.

FIG.36 13 so dd minh hoa truong diéu khién HE theo phuong 4n clia
sang ché.

FIG.37 13 so d® minh hoa mdt cach gian lugc thi tuc khéc phuc 16i
theo phuong 4n cuia sang ché.

FIG.38 12 luvu dd minh hoa phuong phép truyén da ngudi dung duong
xudng cua thiét bi truy nhap (AP) theo phuong 4n cia sang ché.

FIG.39 14 so dd khdi ctia mbi thiét bi tram (STA) theo phuong 4n cla
sang ché.

MO ta chi tiét sang ché

Viéc tham chiéu s& duqcvthuc hién mot cach chi tiét t6i cac phuong an
vi du cua sang ché ¢6 vién dan t6i cac hinh vé& kém theo. Phan md ta chi tiét, ma
s& dugc mo ta dudi day co vién dan t6i cac hinh v& kém theo, nhim muc dich
giai thich cac phuong 4n vi du cua sang ché, ngoai viéc thé hién chi cac phuong
4n ma c6 th8 duge thuc hién theo sang ché. Phan mé ta chi tiét sau day bao gém
céc chi tiét cu thé dé hiéu vé sang ché. Tuy nhién, s& 13 rd rang d6i v6i chuyén
gia trong linh vuc k§ thuét ring séng ché ¢6 thé duge thuc hién ma khong can
cac chi tiét cy thé nay.

Trong mot vai trudong hop, cac cAu tric va cac thiét bi da dugc biét dén
rong rai dugc bd qua dé tranh viéc 1am kho hiéu cac khéi niém cua sang ché va
cac chirc nang quan trong cua cac cAu trac va céc thiét bi duoc thé hién dudi
dang so d6 khdi.

Luu ¥ ring cac thut ngit cu thé duge boc 16 trong sang ché duge dé
xuét nhim thuén tién cho viéc mé ta va hiéu rd hon vé sang ché, va viéc str dung
cua cac thuat nglt cu thé nay co thé duoc thay dbi thanh cac dang khac nam

trong pham vi k¥ thuat hodc tinh thén cla sang ché.
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Céc k¥ thudt sau day co6 thé duogc sir dung trong céc hé thdng truyén
thong khong diy khac nhau, nhu Pa truy nhép phéan chia theo mad (CDMA), Da
truy nhap phan chia theo tin s6 (FDMA), Pa truy nhép phan chia theo thoi gian
(TDMA), Pa truy nhap phan chia theo tan sd truc giao (OFDMA), Pa truy nhép
phan chia theo tin s& don séng mang (SC-FDMA), va Da truy nhép khéng truc
giao (NOMA). CDMA c6 thé dugc thuc hién nho st dung k§ thuat vo tuyén,
nhu truy nhap v6 tuyén mit dat toan cau (UTRA) hoic CDMA2000. TDMA c6
thé dugc thuc hién nho st dung k§ thuat vo tuyén, nhu hé théng toan cau dung
cho truyén thong di dong (GSM)/dich vu v6 tuyén gbi chung (GPRS)/téc do dit
liéu nang cao dung cho cai tién GSM (EDGE). OFDMA c6 thé dugc thuc hién
nho st dung k¥ thuat vo tuyén, nhu Vién k¥ su dién va dién to (IEEE) 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, hodc UTRA cai tién (E-UTRA).
UTRA 13 mdt phén ctia hé thdng vién thong di dong toan cau (UMTS). Dy 4n
dbi tac thé hé thit ba (3GPP) — Phat trién dai han (LTE) 13 mét phan ctia UMTS
cai tién (E-UMTS) nho st dung truy nhip vo tuyén mat dat UMTS cai tién
(E-UTRA), va 4ap dung OFDMA trong duong 1én va ép dung SC-FDMA trong
duong xubng. LTE-cai tién (LTE-A) 14 phat trién ctia 3GPP - LTE.

Céc phuong 4n cua séng ché co thé duge hd tro béi cac tai lidu chuan
hoa dugc bdc 16 trong it nhit médt trong sd IEEE 802, 3GPP, va 3GPP2, ttc 13,
cac hé théng truy nhép vo tuyén. Ttc 14, cac budce hodc cac b phan ma thude vé
cac phuong 4n cua sang ché va khong duge mo ta dé boc 16 16 rang tinh than k¥
thuat ctia sang ché ¢6 thé duoc hd tro béi cac tai lidu nay. Ngoai ra, tat ca thuét
ngit dugc bdc 10 trong tai li€u nay co thé duwoc mo ta béi céc tai lidu chuén hoa.

P& 1am rd hon phin mé t&, hé théng IEEE 802.11 dugc md ta chii yéu,
nhung cac diu hiéu k§ thuét ctia sang ché khong bi gi¢i han & day.

Hé thdng tong quat

FIG.1 14 so d6 minh hoa vi du v& hé thdng IEEE 802.11 ma phuong 4n
ctia sang ché c6 thé dugc 4p dung toi.

Chu tric IEEE 802.11 ¢6 thé bao gdm nhidu thanh phan. C6 thé &
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xuét hé théng truyén théng khong day hd trg kha niing di dong tram (STA) trong
sudt ddi véi 16p cao hon théng qua tuong tac gitta cac thanh phan. Tép dich vu
co ban (BSS) ¢6 thé tuong tmg v6i khéi ciu tric co ban trong hé théng IEEE
802.11.

FIG.1 minh hoa ring ba tap dich vu co ban (BSS) BSS 1 dén BSS 3
dugc b tri va hai thibt bi tram (STA) (vi dy, thiét bi tram (STA) 1 va thiét b
tram (STA) 2 dugc bao gdm trong BSS 1, STA 3 va STA 4 duoc bao gbm trong
BSS 2, va thiét bi tram (STA) 5 va thiét bi tram (STA) 6 dugc bao gbm trong
BSS 3) dugc bao gom nhu 14 c4c thanh vién ctia mbi BSS.

Trén FIG.1, chi d4n hinh elip cia BSS c6 thé dugc hiéu 14 chi dan cua
vung pht song trong do cac thiét bi tram (STA) duoc chira trong BSS tuong tng
duy tri viéc truyén thong. Ving niy c6 thé duoc goi 1a ving dich vu co ban
(BSA). Khi thiét bj tram (STA) di chuyén phia ngoai BSA, khong thé truyén
thong tryuc tiép véi céc thiét bi tram (STA) khéc trong BSA twong ung.

Trong hé théng IEEE 802.11, loai co ban nhét ctia BSS 1a BSS doc 1ap
(IBSS). Vi du, IBSS ¢6 thé c6 dang t6i thiéu bao gém hai thiét bi tram (STA).
Ngoai ra, BSS 3 cua FIG.1 ma la dang don gian nhit va tir d6 cc thanh phan
khac duge bd qua c6 thé tuong tng véi vi du dai dién ctia IBSS. Céu tric nay cé
thé duoc thuc hién néu céc thiét bi tram (STA) c6 thé truyén thong truc tiép voi
nhau. Ngoai ra, LAN cia dang nay khong dugc tao ké hoach va duoc cdu hinh
truée d6, nhung c6 thé dugc cdu hinh khi can thiét. Piéu nay ciing c6 thé duoc
goi la mang ad-hoc.

Khi thiét bi tram (STA) dugc tit ngu(‘Sn hodc bat nguén hodc thiét bi
tram (STA) di vao hodc roi khéi vung BSS, thanh vién cta thiét bi tram (STA)
trong BSS ¢6 thé duoc thay ddi dong. Pé tré thanh thanh vién cua BSS, thiét b
tram (STA) c6 thé gia nhap BSS nho sir dung xir ly ddng bo. Bé truy nhap tat ca
dich vu trong céu tric dua trén BSS, thiét bi tram (STA) can dugc két hop véi
BSS. Viéc két hop nay c6 thé duoc cdu hinh dong, va cb thé bao gdm viée sir

dung cta dich vu hé théng phéan phbi (DSS).
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Trong hé théng 802.11, khoang cach cua STA-dén-STA tryc tiép c6 thé
bi rang budc bdi hiéu nang 16p vat ly (PHY). Trong truong hop bét ky, viéc gidi
han khoang cach nay c6 thé 1a du, nhung viée truyén thong giita cac STA trong
khoang céch 16n hon cé thé dwoc yéu cau, néu can thiét. P& hd trg ving phu
séng duoc mé rong, hé théng phan phdi (DS) c6 thé duoc ciu hinh.

Hé théng phan phdi (DS) c6 nghia la cAu hinh trong d6 cac BSS dugc
lién két nbi. Cu thé hon, BSS ¢c6 thé dugc bd tri nhu 1a phén t& cua dang rduqc
mé rdng clia mang bao gdm nhiéu BSS thay vi BSS ddc 1ap nhu trén FIG.1.

DS Ia khai niém logic va c6 thé duoc chi rd bdi cac dic tinh ctia mdi
truong hé théng phan phdi (DSM). Theo tidu chuén IEEE 802.11, mdi truong
khong day (WM) va moi truong hé théng phéan phdi (DSM) dugc phan chia mot
cach logic. Mdi méi truomg logic dugc st dung cho muyc dich khéc nhau va duoc
sit dung béi thanh phin khéc nhau. Trong dinh nghia cla tiéu chudn IEEE
802.11, méi trudng nay khong bi gidi han & cing mt moi truong va cling khong
bi gidi han & cac mdi truong khac nhau. Tinh linh hoat ctua chu tric (tic 13, cAu
tric DS hodc clu tric mang khac) cta hé théng IEEE 802.11 c6 thé duoc mé ta
trong d6 cac phuong trudng la khac nhau vé mit logic nhu duoc mo ta néu trén.
Toec 14, cAu tric hé théng IEEE 802.11 c6 thé dugc thuc hién theo céc cach khac
nhau, va ciu trac hé théng tuong tmg co thé duoc chi rd doc 1ap béi cac dic tinh
vat Iy ctia mdi vi du thuc hién.

DS ¢6 thé hd tro thiét bi di dong bang cach cung cip viéc tich hop
lién tuc ctia cac BSS va cung cép cac dich vu logic dugc yéu cau dé xur ly dia chi
toi dich.

Thiét bi diém truy nhap (AP) c6 nghia 13 thuc thé ma cho phép truy
nhap t&i DS thong qua WM ddi véi cac STA dugce két hop va c6 chirc ning ctia
STA. Viéc di chuyén dit liéu gitra BSS va Hé théng phan phdi (DS) c¢6 thé dugc
thuc hién thong qua thiét bi diém truy nhép (AP). Vi du, mdi thiét bi tram (STA)
2 va thiét bi tram (STA) 3 ctia FIG.1 ¢6 chic ning cua thiét bi tram (STA) va
cung cép chirc ning ma cho phép cac STA duge két hop (vi du, thiét bi tram
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(STA) 1 va thiét bj tram (STA) 4) truy nhap Hé théng phan phdi (DS). Ngoai ra,
tAt ca AP v& co béan twong tmg véi thiét bi tram (STA), va do d6 tt ca AP 14 céc
thyc thé ma c6 thé duge danh dia chi. Dia chi dwoc sir dung boi thiét bi diém
truy nhap (AP) dé truyén théng trén WM va dia chi duoc st dung béi thiét bi
diém truy nhap (AP) dé truyén thong trén DSM c6 th& khéng can thiét 13 gidng
nhau.

Dit liéu duge truyén tir mot trong cac STA, dugc két hop véi thiét b
diém truy nhap (AP), téi dia chi STA cua thiét bi diém truy nhap (AP) c6 thé
ludn duge thu boi phan khong duoc didu khién va dugce xir Iy boi thye thé truy
nhap cbng IEEE 802.1X. Ngoai ra, khi phan dugc didu khién duoc xéac thuc, dit
liéu (hodc khung) truyén c6 thé duoc phéan phat téi Hé théng phan phéi (DS).

Mang khong day c6 kich c& tiy y va d phuec tap co thé bao gdbm Hé
théng phan phéi (DS) va BSSs. Trong hé thong IEEE 802.11, mang theo phuong
~ phép nay duogc goi la mang tép dich vu m& rong (ESS). ESS cé thé twong tng
v6i tap hop cua BSS dugc két ndi t6i mot Hé théng phan phéi (DS). Tuy nhién,
ESS khéng bao gdm Hé théng phan phdi (DS). Mang ESS khéc biét & chd mang
ndy giéng nhu mang IBSS trong 16p didu khién lién két logic (LLC). Cac STA
duoc chira trong ESS c6 thé truyén théng véi nhau. Cac STA di dong cb thé di
chuyén tir mot BSS t6i BSS khéc (trong ciing ESS) theo cach trong sudt t6i 16p
LLC.

Trong hé théng IEEE 802.11, céc vi tri vét 1y twong dbi cua cac BSS
trén FIG.1 khong duoc gia thiét, va tit ca cac dang sau day déu c6 thé kha dung.

Cu thé hon, cic BSS c6 thé chdng 14n mot phan, ma 1a dang thudng
duoc st dung dé dat dugc ving phil séng lién tiép. Ngoai ra, cac BSS co thé
khéng dugc két ndi v& mit vét 1y, va mét cach logic khong c6 gi6i han d6i véi
khoang cach gifta cac BSS. Ngoai ra, cac BSS c6 thé dugc bd tri trong cling vi
tri v& mat vat ly va co thé dugc st dung dé dat duoc d6 du thira. Ngoai ra, mt
(hoac mdt hodc nhiéu hon) IBSS hodc cac mang ESS c6 thé duogc bd tri vé mat

vét 1y trong cing khong gian nhuw mot hodc nhidu mang ESS. Diéu nay c6 thé
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twong mg v6i dang mang ESS néu mang ad-hoc hoat dong tai vi tri trong d6
mang ESS dugc bd tri, néu cac mang IEEE 802.11 ma chdng 14n v& mit vat ly
duoc ciu hinh boi cac td chirc khac nhau, hoic néu hai hoic nhiéu hon chinh
sach bao mat va truy nhap khac nhau dugc yéu cdu tai cting vi tri.

Trong hé théng WLAN, thiét bj tram (STA) 1a thiét bi van hanh theo
cac quy dinh didu khién truy nhap méi truong (MAC)/PHY cta IEEE 802.11.
Thiét bi tram (STA) c6 thé bao gdm thiét bj tram AP va thiét bi tram khong phai
diém truy nhap trir khi chirc ning ciia thiét bi tram (STA) khong khac nhau riéng
biét véi ciia AP. Trong truong hop nay, gia thiét ring viéc truyén théng dugc
thyc hién giita thiét bj tram (STA) va thiét bi diém truy nhap (AP), thiét bj tram
(STA) ¢6 thé duoc hiéu 1a thiét bi tram khong phai diém truy nhép. Trén vi du
ctia FIG.1, thiét bi tram (STA) 1, thiét bj tram (STA) 4, thiét bj tram (STA) 5, va
thiét bi tram (STA) 6 tuwong mg véi cac STA khong phai AP, va thiét bi tram
(STA) 2 va thiét bj tram (STA) 3 twong tng v6i céc thiét bi tram (STA) AP.

Thiét bi tram khéng phai diém truy nhap twong tmg véi thiét bi duoc
diéu khién truc tiép bdi nguoi dung, nhu may tinh xach tay hodc dién thoai di
dong. Trong phin mo ta sau day, thiét bi tram khong phai diém truy nhap ciing
c6 thé duoc goi 14 thibt bj khong day, thiét bi dau cudi, thiét bi nguoi dung (UE),
tram di dong (MS), thiét bi dau cudi di dong, thiét bi ddu cudi khong day, bo
thu/truyén khong day (WTRU), thiét bi giao dién mang, thiét bi truyén théng
kiéu may (MTC), thiét bi truyén thong may téi may (M2M) hoic loai tuong tu.

Ngoai ra, thiét bi diém truy nhap (AP) 14 khai niém twong Ung véi tram
gbc (BS), niit-B, niit-B cai tién (eNB), hé théng thu phat gbc (BTS), tram gdc
femto hodc loai trong tu trong céc linh vuc truyén thong khong day khéc.

Sau déy, trong ban md ta ndy, dudong xubng (DL) nghia 13 truyén théng
tir thiét b didm truy nhap (AP) t6i thiét bi tram khong phai diém truy nhap.
Pudng 1én (UL) nghia 14 truyén thong tir thiét bi tram khong phai diém truy
nhap t&i thiét bj diém truy nhap (AP). Trong dudng xudng, bd truyén c6 thé 1a
mot phin cia thiét bi diém truy nhap (AP), va bd thu cb thé 14 mot phan cla
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thiét bi tram khong phai diém truy nhép. Trong dudng 1én, bd truyén c6 thé 1a
mdt phan cia thiét bi tram khong phai diém truy nhdp, va bo thu cé thé 1a mot
phin ctia thiét bi diém truy nhap (AP).

FIG.2 1a so dd minh hoa cdu trac ciia mo hinh 16p ctia hé théng TEEE
802.11 ma phuong an ciia sang ché c6 thé duoc ap dung téi.

Vién dan t6i FIG.2, cAu trac 16p cla hé théng TEEE 802.11 c6 thé bao
gbm 16p con MAC va 16p con PHY.

Lé6p con PHY c¢6 thé dwoc chia thanh thuc thé thu tuc hoi ty 16p vat ly
(PLCP) va thu tuc phu thudc moi truong vét ly (PMD). Trong truong hop nay,
thuc thé PLCP thuc hién chirc nang két ndi 16p con MAC va khung dit ligu, va
thuc thé PMD c6 chirc ning dé truyén va thu khong day dit lidu t6i va tr hai
STA hoc nhiéu hon.

L6p con MAC va 16p con PHY c¢6 thé bao gbm céc thuc thé quéan ly
twong ng, ma c6 thé duoc goi 13 thuc thé quan 1y 16p con MAC (MLME) va
thuc thé quan 1y 16p con PHY (PLME), mdt cach tuong tmg. Céc thuc thé quan
ly cung cip giao dién dich vu quan 1y 16p théng qua hoat dong ctia chitc nang
quén ly 16p. MLME dugc két ndi téi PLME va c6 thé thyc hién thao tac quan ly
cuia 16p con MAC. Tuong ty, PLME cling dugc két nbi t6i MLME va c6 thé
thuc hién thao tac quan ly cua 16p con PHY.

Pé cung cp hoat ddng MAC chinh x4c, thuc thé quan 1y tram (SME)
¢6 thé dugc bd tri trong mbi thiét bi tram (STA). SME 1a thuc thé quan 1y doc
1ap dbi voi mdi 16p, va thu thp thong tin trang thai dua trén 16p tir MLME va
PLME hoic thiét 14p céc gid tri cta cac tham s6 cu thé 16p. SME cé thé thuc
hién chirc ning nay thay vi cac thuc thé quan 1y hé théng chung va c6 thé thuc
hién giao thirc quan Iy tiéu chuén.

MLME, PLME, va SME c6 thé tuong tac voi nhau nho st dung cac
phuong phap khac nhau dya trén cac tham s6 nguyén méu. Cu thé hon, tham s6
nguyén mau XX-GET.request dugc st dung dé yéu cau gia tri cua dic tinh co s&

théng tin quan ly (MIB). Tham sd nguyén mau XX-GET.confirm tra lai gid tri
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ctia thudc tinh MIB twong mg néu trang thai 1a “Thanh céng”, va chi béo 16i
trong trudong trang thai va tra lai gia tri trong cac truong hop khac. Tham s6
nguyén mau XX-SET.request dugc sit dung dé tao ra yéu ciu sao cho thudc tinh
MIB duge chi dinh dwgc thiét 1ap 1 gia tri dinh trude. Néu thudc tinh MIB
nghia 13 thao tac cu thé, yéu cau nay yéu cau viée thyc thi cia thao tac cu thé.
Ngoai ra, tham sé nguyén mau XX-SET.confirm c6 nghia 1 thudc tinh MIB
dugc chi dinh duoc thiét 14p 1a gia tri dugc yéu cu néu trang thai 13 “Thanh
codng.” Trong cac truong hop khac, tham sb nguyén miu XX-SET.confirm chi
béo ring truong trang thai 13 trudng hop 16i. Néu thudc tinh MIB c6 nghia 13
thao tac cu thé, tham sd nguyén mau ndy cé thé xac nhan rang hoat dong twong
ung duoc thuc hién.

Hoat d6ng trong mdi 16p con duge mo ta vén tit nhu sau.

Lép con MAC tao ra mdt hodc nhiéu cac don vi dir liéu giao thic
MAC (MPDU) bing cach gén tiéu d& MAC va chudi kiém tra khung (FCS) vao
don vi dir liéu dich vu MAC (MSDU) thu dugc tir 16p cao hon (vi du, 16p LLC)
hodc phan méanh cia MSDU. MPDU dugc tao ra dugc phan phat téi 16p con
PHY.

Néu mé hinh MSDU duoc két hop (A-MSDU) dugc sir dung, cic
MSDU c¢6 thé duoc két hop thanh mot MSDU dugc két hop (A-MSDU). Hoat
dong két hop MSDU c¢6 thé duoc thuc hién trong 16p cao hon MAC. A-MSDU
dugc phéan phéat t6i 16p con PHY nhu &8 MPDU don (néu khéng dugc phan
manh).

L&p con PHY tao ra don vi dit li€u giao thuc vat ly (PPDU) béng cach
gén truong bd sung, bao gém théng tin ding cho bd thu phat PHY, vao don vi
dit lidu dich vu vét Iy (PSDU) thu dugc tir 16p con MAC. PPDU dugce truyén
thong qua méi truong khong day.

PSDU d3 thu dugce bdi 16p con PHY tir 16p con MAC, va MPDU da

thu duoc tir 16p con MAC t6i 16p con PHY. Do d6, PSDU vé ban chét 13 tuong
tu nhu MPDU.
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Néu md hinh MPDU duogc két hop (A-MPDU) dugc st dung, céc
MPDU (trong truong hop niy, mdi MPDU ¢ thé mang A-MSDU) c¢6 thé duoc
két hop trong A-MPDU don. Hoat dong két hop MPDU c6 thé duoc thuc hién
trong 16p thdp hon MAC. A-MPDU c¢6 thé bao gdm két hop ciia cac loai khac
nhau cia cac MPDU (vi duy, dir liéu QoS, xac nhan (ACK), va xac nhén khdi
(BlockAck)). Lép con PHY thu A-MPDU, tire 1a, PSDU don, tir 16p con MAC.
Tie 13, PSDU bao gébm nhiéu MPDU. Do d6, A-MPDU duge truyén thong qua
moi trrong khdng day trong PPDU don.

Khudn dang don vi dit liéu giao thie vat Iy (PPDU)

PPDU nghia 13 khéi dit lidu dugc tao ra trong 16p vat ly. Khuén dang
PPDU duoc md ta dudi ddy dua trén hé théng WLAN IEEE 802.11 ma phuong
4n ctia sang ché c6 thé duoc 4p dung t6i.

FIG.3 minh hoa PPDU khu6n dang khong phai Thong luong cao (HT)
va PPDU khuén dang HT trong hé théng truyén thong khéng diy ma phuong 4n
ctia sang ché c6 thé dugc ap dung téi.

FIG.3(a) minh hoa PPDU khuén dang khong phai Théng lugng cao
(HT) dé hd tro cac hé thong IEEE 802.11a/g. PPDU khong phai Théng luong
cao (HT) ciing c6 thé dugc goi 1a PPDU theo ki thuat cdi.

Vién dan t6i FIG.3(a), PPDU khudn dang khong phai Thong luong cao
(HT) c6 céu trac dé bao gém phén doan dau khuén dang theo k§ thuat cii, bao
gdm () trudng hudn luyén ngén theo k§ thuat cii (hodc khong phai théng lwong
cao) (L-STF), trudng huén luyén dai theo k§ thuat cii (hosic khong phai thong
luong cao) (L-LTF), va truong tin hiéu theo k¥ thuét cli (hodc khong phai thong
lugng cao) (L-SIG), va truong dit licu.

L-STF ¢6 thé bao gdm ky tu ghép kénh phéan chia theo tin s truc
giao (OFDM) huén luyén ngén. L-STF c6 thé dugc st dung ¢ thu nhan thoi
diém khung, diéu khién d6 khuéch dai tw dong (AGC), phét hién phan tap, va
dong bd thoi gian/tan s thd.

L-LTF c6 thé bao gébm ky tr OFDM huén luyén dai OFDM. L-LTF
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c6 thé dugc st dung dé dong bd thdi gian/tan sb tinh va dénh gid kénh.

Trudng L-SIG ¢6 thé dugc st dung dé giri thong tin diéu khién ding
cho viéc giai diéu ché va giai ma cia truong dit lidu.

Trudng L-SIG c6 thé bao gbém trude tbc d6 gdm bdn bit, truong danh
riéng gdm 1 bit, trudng do dai gdbm 12 bit, bit chin 1é gdm 1 bit, va trudng dudi
tin hiéu gdm 6 bit.

Trudng téc dd bao gdm théng tin toc d6 truyén, va trudng do dai chi
béo sb luong octet cua PSDU.

FIG.3(b) minh hoa PPDU khuén dang hén hgp HT dé hd tro ca hé
théng IEEE 802.11n va hé théng IEEE 802.11a/g.

Vién dan t6i FIG3(b), PPDU khuén dang hdn hop HT c6 ciu tric dé
bao gém phén doan dau khudn dang theo k¥ thuat cii bao g(‘?)m L-STF, L-LTF, va
truong L-SIG, phan doan du khudn dang théng lugng cao bao gdm trudng tin
hiéu HT (HT-SIG), trudng hudn luyén ngin HT (HT-STF), va trudng huén luyén
dai HT (HT-LTF), va truong dit liéu.

L-STF, L-LTF, va truong L-SIG c6 nghia la cac truong theo k¥ thuat
cli nhdm muc dich twong thich ngugc va la tuong tu nhu cia khuén dang khong
phai Thong luong cao (HT) tir L-STF dén trudong L-SIG. thiét bi tram (STA)
theo k¥ thuét cii c6 thé dién dich truong dit lidu thong qua L-LTF, L-LTF, va
truong L-SIG mic du L_STA thu PPDU hén hgp HT. Trong trudng hgp nay,
L-LTF c6 thé con bao gém thong tin dung cho viéc dénh gia kénh can dugc thuc
hién bdi HT-STA dé thu PPDU hdn hop HT va dé& giai ma truong L-SIG
va truong HT-SIG.

Thiét bi tram (STA) théng lugng cao c¢6 thé nhan biét dugec PPDU
khuoén dang hdn hgp HT nhd st dung truong HT-SIG nam phia sau cac trudng
theo k§ thuat cii, va c6 thé giai ma truong dit liéu dua trén PPDU khuon dang
hdén hop HT.

Trudng huén luyén dai - HT c6 thé dugc st dung dung cho viéc danh

gi4 kénh dé giai didu ché truong dir liéu. IEEE 802.11n hd trg da diu vao da dau
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ra - don nguoi dung (SU-MIMO) va do d6 cé thé bao gdm cac truong huén
luyén dai - HT dung cho viéc dénh giad kénh d6i véi mbi truong dit lidu dugc
truyén trong cac dong khong gian.
Trudng hudn luyén dai - HT c6 thé bao gdém truong huén luyén dai -

HT dit liéu dwoc sit dung cho viée danh gia kénh dbi véi dong khong gian va
treong huén luyén dai - HT mé rong duoc st dung bd sung dé tham do kénh
toan phan. Do d6, cac trudng hudn luyén dai - HT ¢6 thé 12 bing hodc 16n hon sb
lwong dong khéng gian dugce truyén.

Trong PPDU khuén dang hdn hgp HT, L-STF, L-LTF, va c4c trudng
L-SIG duoc truyén dAu tién sao cho thiét bi tram (STA) theo k¥ thuat cii c6 thé
thu L-STF, L-LTF, va cac truong L-SIG va thu dugc dit ligu. Sau do, truong
HT-SIG duoc truyén ding cho viéc giai diéu ché va giai ma cda dir lidu dugc
truyén cho HT-STA. |

L-STF, L-LTF, truong L-SIG, va cac truong HT-SIG dugc truyén ma
khong thyc hién viéc tao chum cho dén truong HT-SIG sao cho thiét bi tram
(STA) theo k§ thuét cii va thiét bi tram (STA) thong luong cao c6 thé thu PPDU
twong Ung va thu dugc dit liu. Trong truong huén luyén ngén - HT, trudng huén
luyén dai - HT, va trudong dir liéu ma dugce truyén sau d6, cac tin hiéu v tuyén
duoc truyén théng qua viéc tién ma héa. Trong trudng hop ndy, trudng huin
luyén ngén - HT duoc truyén sao cho thiét bi tram (STA) thu PPDU tuong tng
bing céach thyc hién viéc tién ma hoa co thé xét &én phan ma cong suét ctia nd
duoc thay dbi boi viée tién ma héa, va céc truong huan luyén dai - HT va trudng
dir li€u duoc truyén sau do.

Bang 1 dudi ddy minh hoa truong HT-SIG.

[Bang 1]
Trudong Bit | Mo ta
MCS 7 | Chi b4o phuong phép diéu ché va ma héa

CBW 20/40 |1 Thiét lap 1a “0” néu CBW 1a 20 MHz hogc 40 MHz hoic
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cao hon/thdp hon

Thiét lap 12 “1” néu CBW 14 40 MHz

P dai HT |16 | Chibao s luong octet dit liéu ndm trong PSDU

Saﬁ béng 1 Thiét 1ap 14 “1” néu viéc san bang kénh duoc khuyén nghi
Thiét 14p 13 “0” néu viéc danh gia kénh duoc khuyén nghi
mdt cach khong ddng déu dbi v6i mdi séng mang

Khéng tham |1 | Thiét 1ap 1a “0” néu PPDU 1a PPDU tham do

do Thiét 1ap 14 “1” néu PPDU khéng phai 1a PPDU tham do

Danhriéng |1 | Thiétlap 1a«1”

Két hop 1 | Thiét 1ap 1a “1” néu PPDU bao gébm A-MPDU
Thiét 1ap 13 “0” néu khong phai

Ma héakhdi|2 |Chi bdo dd chénh léch gitta sb lwong dong khong

khong gian-thdi gian (NSTS) va sé luong cac dong khong gian

gian-thoi (NSS) dugc chi bao boi MCS

gian Thiét 1ap 13 “00” néu STBC khong duoc sir dung

(STBC)

M3 héa |1 | Thiét 1ap 1& “1” néu ma kiém tra chin 1&¢ mat do thép

FEC (LDPC) dugc str dung
Thiét 14p 14 “0” néu ma xodn nhi phan (BCC) dugc st
dung

GI ngén 1 | Thiét 1ap 1a “1” néu khoang bao vé (GI) ngin duoc si
dung sau huin luyén HT
Thiét 1ap 13 “0” néu khong phai

S6  luong |2 Chi bao sb luong dong khéng gian mé rong (NESS)

dong khong
gian mo

rong

Thiét 14p 13 “0” néu khong c6 NESS
Thiét 1ap 13 “1” néu s luong ctia NESS 1a 1

Thiét 1ap 1a «2” néu sd luong cia NESS 1a 2
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Thiét 14p 13 “3” néu sb luong ctia NESS 14 3

CRC 8 Bao gdm CRS dé phat hién 15i ctia PPDU trén phia thu

Cac bit dudi | 6 Puogc str dung dé ket thic ludi cia bd gidi ma xoan

Thiét 1ap 1a “0”

FIG.3(c) minh hoa PPDU khuén dang truong xanh HT) dé hd tro chi
hé théng IEEE 802.11n.

Vién dan t6i FIG3(c), PPDU khuén dang HT-GF bao gbm
HT-GF-STF, trudng huin luyén dai - HT1, trudng HT-SIG, trudng huin luyén
dai - HT2, va truong dit li€u.

HT-GF-STF dugc sir dung dé thu nhan thoi diém khung va AGC.

Trudng huén luyén dai - HT1 dugc sir dung dé dénh gié kénh.

Trudong HT-SIG dugce sit dung cho viéc giai diéu ché va giai ma cta
truong dir li¢u.

Trudng trudng hudn luyén dai - HT2 duoc st dung dé danh gia kénh
cho viéc giai diéu ché cua trudong dit liéu. Twong tu, thiét bi tram (STA) thong
lugng cao st dung SU-MIMO. Do d6, céc truong truong huén luyén dai - HT2
6 thé duge cu hinh do viée danh gia kénh 13 can thiét d6i voi mdi trudng dit
lidu duoc truyén trong cac dong khong gian.

Céc trudng trudng huin luyén dai - HT2 c6 thé bao gém céc truong
trudng huén luyén dai - HT dir lidu va céc truong trudong huln luyén dai - HT
mé rong twong tu nhu trudong huin luyén dai - HT ctia PPDU hén hop HT.

Trén céc FIG3(a) dén FIG3(c), truong dit lidu 13 tai trong va co thé
bao gdém truong dich vy, trudng PSDU (PSDU) duge x4o trdn, cac bit dudi, va
céc bit dém. Tt ca cé4c bit cua trudng dit lidu duoc x4o tron.

FIG.3(d) minh hoa truong dich vu dugc chira trong trudong dit liu.
Trudng dich vu c¢6 16 bit. 16 bit duoc gan s6 0 dén s6 15 va dugc truyén lién
tip tir bit s6 0. Bit s6 0 dén bit sb 6 duoc thiét 1ap 13 0 va duge sir dung dé dong

bd bo giai x4o trdn trong phia thu.
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Hé théng WLAN IEEE 802.11ac hd trg viéc truyén ctia phuong phép
Da diu vao da diu ra-Pa ngudi ding (MU-MIMO) dudng xubng trong d6 STA
truy nhap kénh tai cing thoi diém dé st dung hiéu qua kénh vé tuyén. Theo
phuong phap truyén MU-MIMO, thiét bj diém truy nhép (AP) c6 thé truyén mot
cach ddng thoi goi tin t61 mot hodic nhidu thiét bi tram (STA) ma dugc ghép cip
MIMO.

Viéc truyén da ngudi dung duong xudng nghia 13 k§ thuat trong d6
thiét bi diém truy nhap (AP) truyén PPDU téi c4c thiét bj tram khong phai diém
truy nhédp thong qua cuing cac tai nguyén thoi gian nhd st dung mot hodc nhiéu
anten.

Sau day, PPDU da nguoi dung nghia 1a PPDU ma phéan phat mét hodc
nhiéu PSDU cho mét hodc nhiéu thiét bi tram (STA) nho st dung k¥ thuat
MU-MIMO hoac k¥ thudt OFDMA. Ngoai ra, PPDU don nguoi dung nghia la
PPDU c6 khudn dang trong d6 chi mét PSDU c6 thé dugc phan phat hodc khong
c6 PSDU.

Pbi v6i viée truyén MU-MIMO, kich ¢& cia théng tin diéu khién
duoc truyén t61 thiét bi tram (STA) co thé 16n hon tuong dbi so véi kich c& cta
thong tin diéu khién 802.11n. Thong tin diéu khién duoc yéu ciu thém dé hd trg
MU-MIMO c¢6 thé bao gdm théng tin chi bdo s6 lugng cac dong khong gian
duoc thu bai mdi thiét bi tram (STA) va thong tin 1ién quan dén viée diéu ché va
mi héa clia dit liéu duge truyén téi mdi thiét bi tram (STA) ¢6 thé twong g véi
théng tin diéu khién, ching han.

Do d6, khi viéc truyén MU-MIMO duoc thyc hién dé cép t6i cac thiét
bi tram (STA) dich vu dit li€u tai cung thoi diém, kich c& cta thong tin diéu
khién duoc truyén c6 thé dugc ting 1én theo sb lugng ctia STA ma thu théng tin
diéu khién.

Dé truyén mot cach hiéu qua thong tin diéu khién ma kich ¢& ctia né
duoc ting 1én nhu duge mé ta néu trén, cac doan thong tin didu khién duoc yéu

cau cho viéc truyén MU-MIMO c¢6 thé duogc chia thanh hai loai thong tin diéu
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khién: thong tin diéu khién chung ma dugc yéu cdu cho tAt ca thiét vi tram
(STA) trong théng tin didu khién chung va danh riéng duoc yéu cau riéng biét
cho thiét bj tram (STA) cu thé, va c¢6 thé duoc truyén.

FIG.4 minh hoa PPDU khuén dang thong lugng rat cao (VHT) trong
hé thdng truyén théng khong diy ma phuong 4n cla séng ché c6 thé dugc ap
dung téi.

FIG.4(a) minh hoa PPDU khudn dang théng luong rt cao (VHT) dé
hd trg hé théng IEEE 802.11ac.

Vién dan téi FIG4(a), PPDU khudn dang thong lwong rat cao (VHT)
c¢6 chu tric dé bao gdm phin doan déu khudn dang theo ky thuat cii bao gbm
L-STF, L-LTF, va truong L-SIG, phr?m doan dau khuon dang thong lugng rt cao
(VHT) bao gbém truong VHT-tin hiéu-A (VHT-SIG-A), trudng huén luyén ngén
VHT (VHT-STF), truong hudn luyén dai VHT (VHT-LTF), va truong VHT-tin
hiéu-B (VHT-SIG-B), va trudong dir liéu.

L-STF, L-LTF, va truong L-SIG c6 nghia 1a cac trudong theo k¥ thuat
cli nhdm muc dich twong thich nguoc va c6 cing khuén dang nhu cia khudn
dang khong phai Thong lugng cao (HT). Trong trudng hop nay, L-LTF c6 thé
con bao gdém thong tin ding cho viéc dénh gia kénh ma s& dugc thuc hién aé
giai diéu ché truong L-SIG va truong VHT-SIG-A.

L-STF, L-LTF, truong L-SIG, va truong VHT-SIG-A c6 thé duoc lap
lai trong don vi kénh 20 MHz va dugc truyén. Vi duy, khi PPDU duogc truyén
théng qua bbén kénh 20 MHz (tic 13, bing thong 80 MHz), L-STF, L-LTF,
truong L-SIG, va trudng VHT-SIG-A c6 thé duogc 14p lai mdi kénh 20MHz va
duoc truyén.

VHT-STA c¢6 thé nhén biét v& PPDU khuon dang thong lugng rat cao
(VHT) nho st dung trudng VHT-SIG-A ndm phia sau cc truong theo k¥ thut
cii, va c6 thé giai ma trudng dit liéu dya trén truong VHT-SIG-A.

Trong PPDU khuén dang théng luong rat cao (VHT), L-STF, L-LTF,

va trudng L-SIG duogc truyén ddu tién sao cho ngay ca truong thiét bi tram
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(STA) theo k¥ thuét cii c6 thé thu khuon dang thong lugng rét cao (VHT) PPDU
va thu duogc dit liéu. Sau d6, truong VHT-SIG-A dugce truyén cho viéc giai diéu
ché va giai ma cta dit liéu duoc truyén cho VHT-STA.

Truong VHT-SIG-A la truong dung cho viée truyén thong tin didu
khién ma 13 chung di véi cac thiét bi tram (VHT) ma dugc ghép cip MIMO véi
thiét bi diém truy nhip (AP), va bao gdm théng tin didu khidn d& dién dich
PPDU khuén dang thong luong rét cao (VHT) thu dugc.

Trudng VHT-SIG-A c6 thé bao gdm truong VHT-SIG-A1 va truong
VHT-SIG-A2.

Trudng VHT-SIG-A1 c6 thé bao gbm thong tin vé bang théng kénh
(BW) dugc st dung, thong tin v& viéc Ma héa khéi thoi gian khong gian
(STBC) duoc ap dung hodc hay khong, ky hi€u nhén dang (ID) nhém dé chi béo
nhém cta cac STA duge nhém trong MU-MIMO, théng tin vé sb luong dong
duoc st dung (s6 luong dong khong gian-thdi gian (NSTS)/mot phan ky hiéu
nhan dang két hop (AID), va thong tin ngin can tiét kiém cong suét truyén.
Trong truong hop nay, ID nhom c6 nghia la ky hiéu nhan dang duogc gan téi
nhém STA truyén dich dé hd tro viéc truyén MU-MIMO, va c6 thé chi bao rang
phuong phép truyén MIMO nay 14 MU-MIMO hay SU-MIMO.

Bang 2 minh hoa truong VHT-SIG-A1.

[Bang 2]

Trudong bit Mo ta

BW 2 Thiét 14p 13 “0” néu BW 1a 20 MHz

Thiét 14p 13 “1” néu BW 1a 40 MHz

Thiét 14p 13 “2” néu BW 1a 80 MHz

Thiét 15p 13 “3” néu BW 1a 160 MHz hosc 80+80
MHz

Danh riéng 1

STBC 1 Trong trudong hop cua PPDU don ngudi dung thong
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lwong rit cao:

Thiét lap 1a “1” néu STBC dugc sir dung

Thiét 1ap 14 “0” néu khong phai

Trong truong hop cia PPDU da ngudi dung thong
lwong rit cao:

Thiét lap 1a “0”

ID nhém 6 Chi bao ID nhém
“0” hodc “63” chi bao PPDU don nguodi dung thong
lwong rét cao, nhung chi bso PPDU da ngudi dung
thong lwong rat cao néu khong phai

NSTS/mot 12 Trong truong hop cia PPDU da ngudi dung thong

phén AID lwong rét cao, chia thanh 4 vi tri nguoi ding “p” mdi

ching c6 3 bit

“0” néu dong khong gian-thoi gian 13 0
“1” néu dong khéng gian-thoi gian 13 1
“2” néu dong khéng gian-thoi gian 1a 2
“3” néu dong khong gian-thoi gian 13 3
“4” néu dong khéng gian-thoi gian 1a 4
Trong truong hop cia PPDU don nguoi dung thong
lwong rét cao,

3 bit cao hon duoc thiét 1ap nhu sau:
“0” néu dong khéng gian-thoi gian 1a 1
“1” néu dong khoéng gian-thoi gian 13 2
“2” néu dong khong gian-thoi gian 12 3
“3” néu dong khong gian-thoi gian 14 4
“4” néu dong khéng gian-thoi gian 12 5

“5” néu dong khong gian-thoi gian 12 6
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“6” néu dong khong gian-thoi gian 14 7
“7” néu dong khong gian-thoi gian 13 8
9 bit thip hon chi bio mét phan AID.
TXOP_PS 1 Thiét 1ap 13 “0” néu thiét bj diém truy nhap thong
_NOT_ luong rit cao (VHT) cho phép thiét bj tram (STA)
ALLOWED thong luong rét cao khong phai diém truy nhap
chuyén d6i thanh ché dd tiét kiém cOng suit trong
khoang thoi gian co hoi truyén (TXOP)
Thiét 14p 1a “1” néu khong phai
Trong truong hop cuia PPDU thong luong rit cao
duoc truyén boi thiét bi tram (STA) thong lugng rat
cao khong phai diém truy nhap
Thiét 1ap 14 “1”
Danh riéng 1

Trudng VHT-SIG-A2 c6 thé bao gdm théng tin v& viéc khoang bao vé

(GI) ngén c6 dugc st dung hay khong, thong tin sira 18i tién (FEC), thong tin vé

phuong phap ma héa va diéu ché (MCS) cho don nguoi dung, thong tin vé loai

m4 hoéa kénh cho nhiéu ngudi ding, thong tin lién quan dén tao chum, cac bit du

thira ding cho kiém tra du vong (CRC), céc bit dudi clia bo gidi ma X0&n Va V.v.

Bang 3 minh hoa truong VHT-SIG-A2.

[Bang 3]

Truong bit Mo ta

GI ngin 1 Thiét 14p 13 “0” néu GI ngan khong duge st dung
trong trudong dit liéu
Thiét lap 1a “1” néu GI ngén duoc st dung trong
truong dir liéu

Pinh  huéng | 1 Thiét 1ap 13 “1” néu GI ngén dugc sir dung va ky tu

GI ngén phu dugc yéu cau cho tai trong ciia cia PPDU
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Thiét 1ap 13 “0” néu ky tw phu khéng duge yéu cau

Méa hoéa don Trong truong hop ctia PPDU don ngudi dung thong
nguoi dung/Da lwong rat cao:
nguoi dung Thiét 14p 14 “0” trong trudng hop cua ma xo4n nhi
phén (BCC)
Thiét 14p 14 “1” trong trudng hop cua md kiém tra
chin 1¢ mét d6 thdp (LDPC)
Trong trudng hgp cia PPDU da nguoi dung thong
lwong rét cao:
Chi bio ma hoéa duge st dung néu truong NSTS cua
ngudi dung ma vi tri ngudi dung ctia n6 1a “0” khong
phai 1a “0”
Thiét 14p 13 “0” trong trudng hgp ciia BCC
Thiét 13p 1a “1” trong trudng hop cua PDPC
Thiét 1ap 1a “1” nhu 1 trudng danh riéng néu trudng
NSTS cta ngudi dung ma vi tri ngudi ding cta no la
“0” 1a “0”
Ky t¢ OFDM Thiét 14p 1 “1” néu ky tw OFDM phy dugc yéu cau
phu LDPC do PDPC PPDU encoding procedure (trong truong
hop ctia SU PPDU) hodc tht tuc ma héa PPDU cua it
nhét mot PDPC user (trong trudng hop ctia PPDU da
nguoi dung thong luong rét cao)
Thiét 1ap 13 “0” néu khong phai
Ma hoa SU- Trong trudng hop ciia PPDU don ngudi dung thong
VHT lwong rat cao:
MCS/MU Chi bao chi s6 VHT-MCS

Trong trudng hop ctia PPDU da nguoi dung thong

lugng rat cao:
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Chi bdo ma hoa cho cac vi tri nguoi dung “1” dén
“3” tuln ty tir cac bit cao hon

Chi b4o ma héa dugc st dung néu truong NSTS cua
mdi ngudi ding khong phai 14 “1”

Thiét 1ap 1a “0” trong trudng hop ciia BCC

Thiét 1ap 14 “1” trong trudng hop cua LDPC

Thiét 1ap 13 “1” nhu 13 trudng danh riéng néu truong

NSTS ctia mdi ngudi dung 13 “0”

Pugc tao

chum

Trong truong hgp cua PPDU don nguoi dung théng
lwong rét cao:

Thiét 1ap 13 “1” néu ma trdn din hudéng tao chim
duoc ap dung téi viéce truyén don nguoi ding

Thiét 1ap 14 “0” néu khong phai

Trong trudng hop cia PPDU da nguoi ding théng
lwong rat cao:

Thiét 14p 13 “1” 1a truong danh riéng

Danh riéng

CRC

Bao gdm CRS dé phat hién 15i ciia PPDU trén phia
bo thu

Truong DBudi

Puoc st dung dé két thuc ludi ctia bd gidi ma xoan

Thiét lap 1a “0”

Trudng huin luyén ngén - Thong luong rét cao duoc st dung dé cai

thién hiéu nidng danh gia AGC trong viéc truyén MIMO.

Truong huén luyén dai - Thong lugng rit cao duge st dung cho thiét
bi tram thong luong rét cao (VHT-STA) dé danh gi4 kénh MIMO. Do hé¢ théng
WLAN thong lugng rat cao hd trg MU-MIMO, trudng huén luyén dai - Thong

luong rit cao c6 thé dugc cAu hinh boi sb luong cac dong khong gian ma thong

qua d6 PPDU duogc truyén. Ngoai ra, néu viéc tham dod kénh toan phan dugc hd
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trg, sb luong truong huén luyén dai - Théng lugng rit cao c6 thé duoc ting lén.

Truong VHT-SIG-B bao gbm thong tin diéu khién danh riéng ma 1a
can thiét cho cac STA théng lugng rét cao dugc ghép MU-MIMO dé thu PPDU
va d& thu duoc dit lidu. Do d6, chi khi théng tin didu khién chung dugc chira
trong truong VHT-SIG-A chi bao ring PPDU thu duoc 14 dung cho viée truyén
MU-MIMO, thiét b tram thong luong rit cao (VHT-STA) ¢6 thé ¢6 céu tric dé
giai ma truong VHT-SIG-B. Ngugc lai, néu thong tin didu khién chung chi bao
rang PPDU thu dugce 1a dung cho mot thiét bj tram (STA) thong lugng rat cao
(bao gdm SU-MIMO), thiét bi tram (STA) c6 thé c6 clu trac dé khong giai ma
truong VHT-SIG-B.

Trudng VHT-SIG-B bao gém trudng dd dai VHT-SIG-B, truong
VHT-MCS, truong danh riéng, va trudong dudi.

Truong d6 dai VHT-SIG-B chi bao d¢ dai ctia A-MPDU (trudce khi
dém phan cubi cia khung (EOF)). Truong VHT-MCS bao gbm théng tin vé viée
didu ché, ma héa, va thich tng tbc d6 ctia mdi STA thong lugng rét cao.

Kich ¢& cua truong VHT-SIG-B ¢6 thé khac nhau phu thudc vao loai
(MU-MIMO hodc SU-MIMO) ctia viée truyén MIMO va béng thong kénh duogc
str dung cho viée truyén PPDU.

FIG.4(b) minh hoa truong VHT-SIG-B theo bang thong truyén PPDU.

Vién dan t&i FIG4(b), trong truyén dan 40 MHz, c4c bit VHT-SIG-B
bit duoc lap lai hai 1an. Trong truyén dan 80 MHz, céc bit VHT-SIG-B dugc ldp
lai bdn 14n, va cac bit dém duogc thiét 1ap 13 0 dugc dinh kém.

Trong truyén din 160 MHz va truyén dan 80+80 MHz, dau tién, cac
bit VHT-SIG-B dugc 13p lai bén 1an nhu trong truyén dan 80 MHz, va cic bit
dém duoc thiét 1ap 12 0 dugc dinh kém. Ngoai ra, téng s6 117 bit duogc l3p lai lan
nira.

Trong hé théng hd trg MU-MIMO, dé truyén cac PPDU cé cung kich
& toi cac thiét bi tram (STA) duoc ghép cip v6i AP, thong tin chi bao kich c&
clia cac bit ciia trudng dit lidu tao thanh PPDU va/hodc thong tin chi bdo kich c&
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cua cac dong bit tao thanh trudong cu thé c6 thé duoc chua trong trudng
VHT-SIG-A.

Trong truong hop nay, truong L-SIG co thé duoc st dung dé st dung
hiéu qua khuén dang PPDU. Trudng do dai va truong téc d6 ma dugc bao gbém
trong truong L-SIG va dugc truyén sao cho cac PPDU cé cung kich ¢& duoc
truyén t6i tit ca STA ¢ thd dugc sir dung dé cung cép théng tin dugc yéu cAu.
Trong truong hop nay, viéc dém bd sung c6 thé duoc yéu cau trong 16p vat 1y do
don vi dit liéu giao thtc MAC (MPDU) va/hoic MAC PDU duogc két hop
(A-MPDU) dugc thiét 14p dua trén céc byte (hodc octet) cua 16p MAC.

Trén FIG.4, truong dit liéu 1a tai trong va co thé bao gdm trudng dich
vy, PSDU duoc x40 tron, cac bit dudi, va cac bit dém.

Thiét bj tram (STA) can xac dinh khuén dang ctia PPDU thu dugc do
mot vai khudén dang cua cac PPDU dugc két hop va dugc sir dung nhu dugc md
ta néu trén.

Trong truong hop nay, y nghia vé PPDU (hoic khudn dang PPDU)
duoc xac dinh cb thé khac nhau. Vi du, y nghia vé PPDU duoc xéc dinh co6 thé
bao gdm x4c dinh rang PPDU thu duoc c6 phai 1a PPDU ma ¢6 thé duogc giai ma
(hoic dugc dién dich) bai thiét bi tram (STA) hay khong. Ngoai ra, ¥ nghia vé
PPDU duoc x4c dinh c6 thé bao gdm x4c dinh ring PPDU thu dugc c6 phai la
PPDU c6 khé ning dugc hd trg boi thiét bi tram (STA) hay khong. Ngoai ra, y
nghia vé PPDU duoc xé4c dinh c6 th8 bao gdm xé4c dinh ring thoéng tin dugc
truyén théng qua PPDU thu duogc 14 thong tin nao.

Diéu nay s& dugc md ta chi tiét hon dudi ddy cé vién dan tdi cac hinh

FIG.5 minh hoa céc so dd chom diém & phén loai khuén dang PPDU
trong hé thdng truyén thong khéng day ma sang ché c6 thé dugc ap dung téi.

Phén (a) cta FIG.5 minh hoa chom diém dbi véi truong L-SIG duge
chtra trong PPDU khuon dang khong phai Thong lugng cao (HT), phan (b) ctia
FIG.5 minh hoa viéc quay pha dé phat hién PPDU khuén dang hén hop HT, va
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phan (c) cia FIG.5 minh hoa viéc quay pha dé phét hién PPDU khuén dang
thong luong rat cao (VHT).

DPé cho thiét bi tram (STA) phan loai PPDU 1a PPDU khuén dang
khong phai Thong luong cao (HT), PPDU khudén dang HT-GF, PPDU khudn
dang hon hop HT, hoic PPDU khuén dang thong luong rat cao (VHT), céc pha
ctia cac chom diém cua truong L-SIG va ctia cac ky ty OFDM, ma dugc truyén
phia sau truong L-SIG, dugc sir dung. Tuc 1a, thiét bi tram (STA) c6 thé phan
loai khudn dang PDDU dya trén céac pha ctiia cac chom diém cta truong L-SIG
cta PPDU thu dugc va/hodc cua cac ky tu OFDM, ma dugc truyén phia sau
truong L-SIG.

Vién dan t4i phan (a) cta FIG.S, c4c ky tw OFDM cua trudng L-SIG
stir dung BPSK (Khoa dich pha nhi phén).

PAu tién, dé phan loai PPDU 13 PPDU khuén dang HT-GF, thiét bi
tram (STA), sau khi phat hién truong SIG thi nhét tr PPDU thu duoc, xac dinh
ring trudng SIG thr nhat c6 phai 14 truong L-SIG hay khéng. Tuc 13, thiét bi
tram (STA) ¢ géng thyc hién viéc gidi ma dya trén chom diém dugc minh hoa
trong phan (a) cua FIG.S. Néu thiét bi tram (STA) thét bai trong viéc gidi ma,
PPDU tuong tmg c6 thé dugc phan loai 13 PPDU khudn dang HT-GF.

Tiép theo, dé phan biét PPDU khuén dang khong phai Théng luong
cao (HT), PPDU khu6n dang hdn hgp HT, va PPDU khuén dang thong luong rat
cao (VHT), céc pha cua cac chom diém cta cac ky tv OFDM dugc truyén phia
sau trudmg L-SIG c6 thé dugc sir dung. Tuc 13, phuong phap didu ché cua cac ky
tw OFDM duoc truyén phia sau trudng L-SIG c6 thé thay dbi, va thiét bi tram
(STA) c6 thé phén loai khuon dang PPDU dya trén phuong didu ché cua cac
truong coming after truong L-SIG ctia PPDU thu dugc.

Vién dén t6i phan (b) ctia FIG.S, dé phan loai PPDU 1a PPDU khu6n
dang hon hop HT, cic pha cia hai ky tw OFDM duoc truyén phia sau truong
L-SIG trong PPDU khuén dang hdn hgp HT c6 thé duoc sir dung.

Cu thé hon, ca hai pha cta cac ky ty OFDM #1 va #2 tuong Umg v6i
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truong HT-SIG, ma duogc truyén phia sau trudng L-SIG, trong PPDU khu6n dang
hén hop HT dugc quay nguoc chidu kim ddng hd 90 0. Tuc 13, cic ky tu
OFDM #1 va #2 dugc didu ché boi QBPSK (Khoa dich pha nhi phén vudng
gbc). Chom didm QBPSK c6 thé 1a chom diém ma duoc quay ngugc chiéu kim
ddng hd 90 d6 dwa trén chom diém BPSK.

Thiét bi tram (STA) c¢b ging giai ma cac ky tw OFDM thtt nhéit va thi
hai tuong Gng véi truong HT-SIG dugc truyén sau truong L-SIG ctia PDU thu
duoc, dua trén cac chom diém dugc minh hoa trong phén (b) cta FIGS. Néu
thiét bj tram (STA) thanh cong trong viéc giai md, PPDU tuong tmg c6 thé duoc
phén loai 1a PPDU khuén dang HT.

Tiép theo, dé phan biét PPDU khuén dang khoéng phai Théng lugng
cao (HT) va PPDU khu6n dang thong luong rat cao (VHT), c4c pha cla cac
chom diém cia cac ky tw OFDM dugc truyén phia sau trudng L-SIG c6 thé
dugc sir dung.

Vién dan t6i phin (c) cua FIG.5, d& phan loai PPDU l1a PPDU khudn
dang thong luong rt cao (VHT), c4c pha cta hai ky tuy OFDM duoc truyén sau
trudng L-SIG c6 thé dugc sit dung trong PPDU khuén dang thong luong rat cao
(VHT).

Cu thé hon, pha ciia ky tvt OFDM #1 tuong Ung véi y nghia vé
VHT-SIG-A nim phia sau trudng L-SIG trong PPDU khuén dang HT khéng
dugc quay, nhung pha ctia ky tu OFDM #2 dugc quay ngugc chidu kim ddng hd
90 do. Tt 13, ky tw OFDM #1 dugc diéu ché bdi BPSK, va ky tu OFDM #2
dugc didu ché bdi QBPSK.

Thiét bi tram (STA) cb géng giai mi cac ky tw OFDM thi nhét va thir
hai twong Ung véi truong VHT-SIG duoc truyén phia sau trudng L-SIG cua
PDU thu duge, dya trén cac chom diém duge minh hoa trong phén (c) ctia FIGS5.
Néu thiét bi tram (STA) thanh cong trong viéc giai ma, PPDU tuong tng c6 thé
dugc phén loai 1a PPDU khuon dang thong lugng rat cao (VHT).

Nguoc lai, néu thiét bi tram (STA) thét bai trong viéc giai ma, PPDU
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tuong tng c6 thé dugc phan loai 1a PPDU khu6n dang khong phai Thong luong
cao (HT).
Khuén dang khung MAC

FIG.6 minh hoa khuén dang khung MAC trong hé théng IEEE 802.11
ma sang ché c6 thé dugc ap dung téi.

Vién dn téi FIG.6, khung MAC (ttc 13, MPDU) bao gdm tidu dé
MAC, phén chinh khung, va chudi kiém tra khung (FCS).

Tiéu d&@ MAC dugc dinh nghia 13 ving, bao gbm trudong diéu khién
khung, truong Khoang thoi gian/ID, trudong dia chi 1, trudong dia chi 2, trudng
dia chi 3, truong didu khién chudi, truong dia chi 4, truong didu khién QoS, va
trudng didu khién HT.

Trudong diéu khién khung chira thong tin vé cac dic tinh ctia khung
MAC. Phin mé ta chi tiét hon cta truong diéu khién khung s& dwgc md ta sau
day.

Truong Khoang thoi gian/ID ¢6 th8 duoc thuc hién dé c6 gia tri khac
nhau phu thudc vao loai va loai con ctia khung MAC tuong tng.

Néu loai va loai con ctia khung MAC tuong ung 13 khung kiém tra
vong PS dung cho thao tac tiét kiém cong suét (PS), trudng Khoang thoi gian/ID
c6 thé dugc cAu hinh @& bao gdm ky hiéu nhan dang két hop (AID) ctia thiét bi
tram (STA) ma da truyén khung. Trong céc truong hop con lai, trudng Khoang
thoi gian/ID c6 thé dwoc cAu hinh dé c6 gia tri khoang thoi gian cu thé phu thudc
vao loai va loai con ctia khung MAC tuong Umg. Ngoai ra, néu khung 1a MPDU
duoc chira trong khuén dang MPDU dugc két hop (A-MPDU), trudng Khoéang
thoi gian/ID duge bao gdm trong ticu d& MAC ¢6 thé c¢6 céu triac dé co cung gia
tri.

Truong dia chi 1 dén trudng dia chi 4 duoc st dung dé chi bao BSSID,
dia chi ngudn (SA), dia chi dich (DA), dia chi truyén (TA) chi bao dia chi clia
STA truyén, va dia chi thu (RA) chi bao dia chi ciia STA thu.

Truong dia chi dugc ap dung nhu 1a trudng TA c6 thé duogc thiét 1ap 1a
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gia tri TA bdo hiéu bang thong. Trong trudng hop nay, truong TA ¢ thé chi béo
rang khung MAC tuong tmg bao gbm thong tin bd sung trong chudi x40 tron.
TA béo hiéu bing thong c6 thé duoc bidu dién 12 dia chi MAC cta thiét bi tram
(STA) ma giri khung MAC tuong mg, nhung cac bit riéng biét/nhém duge chira
trong dia chi MAC c6 thé duoc thiét 14p 13 gia tri cu thé (vi dy, “17).

Trudng didu khién chudi c6 chu truc @8 bao gdm sb chudi va sd phan
manh. S6 chudi c6 thé chi bdo sb chudi dugc gan téi khung MAC tuong tng. Sé
phan manh c6 thé chi bao s6 ctia m&i phan manh ctia khung MAC tuong tng.

Trudng diéu khién QoS bao gdm thong tin lién quan dén QoS. Trudng
didu khién QoS c6 thé dugc bao gém néu né chi bao khung dit liéu QoS trong
truong con loai con.

Trudong didu khién HT bao gdm thong tin diéu khién lién quan dén
phwong phap truyén/thu HT v/hosic VHT. Trudng diéu khién HT duoc chira
trong khung dong goi diéu khién (control wrapper frame). Ngoai ra, truong didu
khién HT duoc hién dién trong khung dit liéu QoS c6 gid tri truong con thir tu 1a
1 va khung quan ly.

Phén chinh khung duge dinh nghia 13 phén tai trong MAC. Dit liéu
can dugc truyén trong 16p cao duge dit trong phén chinh khung. Phan chinh
khung c6 kich c& bién thién. Vi dy, kich ¢& t6i da cia MPDU cé thé 1a 11454
octet, va kich ¢ tdi da cia PPDU c6 thé 14 5,484 ms.

Y nghia v& FCS duoc dinh nghia phén doan cubi MAC va dugc st
dung dé tim kiém 15i ctia khung MAC.

Ba trudng dau tién (tic 13, trudng diéu khién khung, truong Khoang
thoi gian/ID, va truong dia chi 1) va truong cudi cing (tac 13, trudng FCS) tao
thanh khu6n dang khung t1 thiéu va duge hién dién trong tAt ca cac khung. Céc
truong con lai co thé duogc hién dién chi trong loai khung cu thé.

FIG.7 12 so d® minh hoa trudng diéu khién khung trong khung MAC
trong hé thong truyén théng khong diy ma sang ché c6 thé dugc ap dung toi.

Vién dan t6i FIG.7, truong didu khién khung bao gdm truong con
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phién ban giao thuc, trudong con Loai, tru:bng con Loai con, truong con téi Hé
thdng phan phdi (To DS), truong con tir Hé théng phan phéi (From DS), truong
con Thém phan manh (More Fragments), truong con thir lai (Retry), truong con
Quan ly cong suét, trudng con Thém dit lidu, truong con Khung dugc bao vé, va
truong con thi tu.

Truong con phién ban giao thirc ¢ thé chi béo phién ban cua giao
thirc WLAN dugc ap dung t6i khung MAC.

Truong con Loai va truong con Loai con ¢ thé ¢6 céu trac dé chi bao
thong tin d& nhan dang chirc ning ctia khung MAC.

Khung MAC c¢6 thé bao gbm ba loai khung: cac khung quan ly, cac
khung diéu khién, va cac khung dit liéu.

MBJi loai khung c6 thé duoc phan chia thanh cic loai con.

Vi du, cac khung diéu khién ¢ thé bao gdm khung RTS (yéu cau dé
gui), khung CTS (x6a dé gtri), khung ACK (x4c nhan), khung kiém tra vong -PS,
khung két thic CF (khdng tranh cép), khung két thic CF +CF-ACK, khung
BAR (yéu céu xé4c nhén khéi), khung BA (x4c nhan khéi), khung déng goi diéu
khién (didu khién+didu khién HT), khung NDPA (Null Data Packet
Announcement — Thong bdo goi dir liéu trdng) thong luong rdt cao, va khung
kiém tra vong bdo cdo tao chum.

Céc khung quan 1y c6 thé bao gbm khung bao canh (Beacon), khung
ATIM (Announcement Traffic Indication Message — Ban tin chi bdo luu lugng
thong bdo), khung phén tach (Disassociation), khung Phéan hdi/Yéu cau két hop
(Association Request/Response), khung Phan hdi/Yéu cdu tii ké& hop
(Reassociation Request/Response), khung Phan hdi/Yéu ciu thim do (Probe
Request/Response), khung xac thuc, khung giai xac thuc, khung thao tac
(Action), khung thao tic khong xac nhan (Action No ACK), va khung Thong
béo thoi diém (Timing Advertisement).

Truong con té1 HE thdng phéan phdi (To DS) va truong con tir Hé
théng phan phdi (From DS) c¢6 thé chitra thong tin duoc yéu cdu dé dién dich
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trudong dia chi 1 dén truong dia chi 4 duge chira trong tiéu dé khung MAC. Déi
v6i khung diéu khién, truong con téi Hé thdng phén phéi (To DS) va trudng con
tir Hé théng phan phéi (From DS) c6 thé déu duge thiét lap la ‘0’. Doi véi
khung quéan ly (Management), truong con téi Hé théng phan phbi (To DS) va
trudong con tir Hé théng phan phdi (From DS) ¢ thé dugc thiét 1ap 13 ‘1° va “0?,
mdt cach twong tng, néu khung twong img 13 khung quan ly QoS (QMF); néu
khong thi, truong con té1 HE théng phan phdi (To DS) va trudng con tir Hé
théng phan phéi (From DS) c6 thé déu dugc thiét 1ap 1a <0°.

Trudng con Thém phén manh (More Fragments) c6 thé chi bao rang
c¢6 phan manh cin dugc gli sau khung MAC hay khong. Néu c6 phan manh
khac cia MSDU hodc MMPDU hién tai, truong con Thém phén manh (More
Fragments) c6 thé dugc thiét 1ap 1a “1°; néu khong thi, c6 thé duoc thiét 1ap 1a
‘0.

Truong con Thir lai cé thé chi béo ring khung MAC c¢6 phai 1a khung
MAC truéc d6 ma duoc truyén lai hay khong, Néu khung MAC 13 khung MAC
trude d6 ma duoc truyén lai, truong con Thir lai ¢ thé dugc thiét 1ap 1a “1°; néu
khong thi, c6 thé dugc thiét 1ap 1a <0”.

Truong con quan ly cong suét c6 thé chi béo ché d6 quan ly cong suét
ctia cua thiét bj tram (STA). Néu trudng con quén ly cong sudt co gié tri 1a ‘17,
didu nay c6 thé chi béo ring thiét bi tram (STA) chuyén ddi thanh ché &b tiét
kiém cong suit.

Truong con Thém dit liéu (More Data) co6 thé chi bo ring c6 khung
MAC can duoc gti thém hay khong. Néu ¢6 khung MAC cén duoc giri thém,
truong con Thém dit liéu (More Data) co6 thé duoc thiét 14p 13 1°; néu khong thi,
c6 thé duoc thiét lap “0’.

Trudng con khung dugc bao vé (Protected Frame) c6 thé chi bdo rang
trudng phan chinh khung c6 dugc mid mat hay khong. Néu trudng con phén
chinh khung (Frame Body) chira thong tin ma duoc xtr ly béi thuat toan dong

g6i mét ma, co thé duoc thiét lap 1a ‘17 néu khong thi ‘0°.
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Théng tin duge chira trong cac trudng duge md ta néu trén ¢ thé
dugc dinh nghia trong hé théng IEEE 802.11. Ngoai ra, cac truong dugc mo ta
néu trén la céc vi du cua céac truong ma co thé duoc chira trong khung MAC
nhung khong bi giéi han & cic vi dy nay. Ttc 13, cac truong duge mo ta néu trén
c¢6 thé duoc thay thé bang cac trudng khac hoic con bao gbm cac truong b
sung, va khong phai tat ca cac trudng cb th dwoc cén thiét bao gém.

FIG.8 minh hoa khudn dang thong luong rat cao (VHT) ctia truong
didu khién HT trong hé théng truyén thong khdng day ma phuong 4n cua sing
ché c6 thé dugc ap dung t6i.

Vién din t6i FIG.8, truong didu khién HT c6 thé bao gdm trudng con
VHT, truedong con giita didu khién HT, trudng con diéu kién AC (AC constraint),
va trudmg con trao quyén nguoc chiéu (RDG)/Thém PPDU (More PPDU).

Truong con VHT chi bao rang trudng didu khién HT c6 khuén dang
cta trudong diéu khién HT d6i véi VHT (VHT=1) hay c6 khudn dang cta truong
didu khidn HT dbi véi HT (VHT=0). Trén FIG.8, duoc gia thiét ring truong diéu
khién HT 13 truong didu khidn HT d6i véi VHT (ttc 1, VHT=1). Truong diéu
khién HT d6i véi VHT c6 thd duge goi 14 truong didu khién VHT.

Truong con gifta didu khidn HT c6 thé duoc thyc hién thanh khuén
dang khac phu thudc vao chi béo cta truong con VHT. Trudng con gilta didu
khién HT dugc mo ta chi tiét sau day.

Trudng con diéu kién AC (AC constraint) chi bao rang danh muc truy
nhap (AC) dugc anh xa cta khung dit liéu chiéu nguoc (RD) c6 dugc rang budc
t6i mot AC hay khong.

Truong con RDG/Thém PPDU (More PPDU) cé thé duoc dién dich
khé4c nhau phu thudc vao viéce truong twong tmg duoc truyén boi bd khéi tao RD
hay bd phat dap RD.

Gia thiét rang truong twong tmg dugc truyén boi bd khoi tao RD,
trudong con RDG/Thém PPDU (More PPDU) dugc thiét 1ap 1a “1” néu RDG
duoc bd tri, va trudng con RDG/Thém PPDU (More PPDU) duoc thiét 1ap 1a
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“0” ndu RDG khong dugc bd tri. Gia thiét ring trudong tuong tmg dugc truyén
bai bd phat dap RD, trudng con RDG/Thém PPDU (More PPDU) dugc thiét 1ap
13 “1” néu PPDU bao gdm trudng con twong tng 1a khung cudi cung duge
truyén béi bo phat dap RD, va trudng con RDG/Thém PPDU (More PPDU)
duoc thiét 14p 12 “0” néu PPDU khéc dugc truyén.

Nhu duoc mod ta néu trén, trudng con gilta didu khién HT c6 thé dugc
thiét 14p 1a khuon dang khac phu thudc vao chi béo ctia truong con VHT.

Trudng con gifta didu khién HT cta truong didu khién HT d6i véi
VHT c¢6 thé bao gém truong con bit danh riéng, trudng con yéu cdu phan hdi
phuong phéap ma hoéa va didu ché, truong con ky hiéu nhan dang chudi MRQ
(MSI)/ma hoa khdi khéng gian-thdi gian (STBC), ky hiéu nhén dang chudi phan
hdi MCS (MCS feedback sequence identifier - MFSI)/bit it quan trong nhét
(LSB) cua truong con ID nhém (GID-L), truong con phan héi MCS (MFB), Bit
quan trong nhat (MSB) ctia trudng con ID nhém (GID-H), truong con loai mé
hoa, trudng con loai truyén phan hdi (FB Tx type), va trudng con MFB tu
nguyen.

Bang 4 minh hoa phdn md ta ctia mdi trudong con dugc chia trong

trudmg con gitta didu khién HT ctia khudn dang théng luong rt cao (VHT).

[Bang 4]
Trudng con | Y nghia Pinh nghia
MRQ Yéu cdu MCS | Thiét 1ap 13 “1” néu phan héi MCS (MFB
khong ty nguyén) khong dugc yéu cau
Thiét 1ap 13 “0” néu khong phai
MSI Ky hiéu nhén | Truong con MSI bao gébm sb chudi trong

dang  chudi | khoang tir 0 dén 6 d& nhan dang yéu céu cu
MRQ thé néu truong con MFB tu nguyén duoc
thiét 14p 13 “0” va trudng con MRQ dugc

thiét 1ap 1a “1.”
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Bao gbém trudng con MSI duge nén (2 bit) va
trudng con chi bao STBC (1 bit) néu trudng
con MFB tu nguyén la “1.”

MFSI/GID-L | Ky hiéu nhén | Trudng con MFSI/GID-L bao gbm gié tri thu
dang  chudi | duoc ctia MSI dugc chira trong khung lién
MFB  /LSB | quan dén thong tin MFB néu trudng con
ca ID nhém | MFB tu nguyén dugc thiét 1ap 13 “0.”
Truong con MFSI/GID-L bao gOm ba bit thép
nhét cta ID nhém cia PPDU dugc danh gia
béi MFB néu MFB dugc danh gia tir PPDU
da nguoi dung.
MFB VHT N_STS, | Truong con MFB bao gdm MFB dugc dé
MCS, BW, |nghi.
phan hdi SNR | VHT-MCS=15, NUM_STS=7 chi bao ring
khong c6 phan hdi.
GID-H MSB cua ID | Truong con GID-H bao gbm bit quan trong
nhém nhét 3 bit ctia ID nhém ciia PPDU ma MFB

tu nguyén cta n6 dd dugc danh gia néu
truong MFB tu nguyén dugc thiét 1ap 1a “1”
va MFB d3 dugce dénh gia tr PPDU da nguoi
dung théng luong rat cao.

T4t ca céc truong con GID-H duge thiét lap

13 “1” néu MFB duoc danh gi4 tr SU PPDU.

Loai méa héa

Loai mad hoda
hoéc phan hoi

MFB

Néu truong con MFB tu nguyén duoc thiét
14p 1a “1”, truong con loai ma hoéa bao gbém
loai ma héa (mi xodn nhi phan (BCC) bao
g(‘?)m 0 va mi kiém tra chin 1é mat do thip
(LDPC) bao gém 1) ctia khung ma MFB ty

nguyén cia n6 da dugc danh gia
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FB Tx Type | Loai truyén | Truong con loai FB Tx dugc thiét lap 1a “0”
ciia phan hdi | néu trudng con MFB ty nguyén dugc thiét
MFB 1ap 1a “1” va MFB da duogc danh gia tt PPDU
thong lugng rat cao khong duoc tao cham.

Trudng con FB Tx Type dugc thiét lap 1 “1”
néu trudng con MFB tu nguyén duogc thiét
1ap 1a “1” va MFB da duoc danh gi4 tr PPDU

thong lugng rat cao dugc tao chum.

MFB tu | Chi bdo phan | Thiét lap 1a “1” néu MFB 14 phan héi d6i véi
nguyén héi MCS ty | MRQ

nguyén Thiét 14p 13 “0” néu MFB khéng phai phan
hdi di véi MRQ

Ngoai ra, truong con MFB c6 thé bao gbém truong con sd luong céc
dong khong gian thoi gian VHT (NUM_STS), truong con VHT-MCS, truong
con bing thong (BW), va trudong con ty s tin hiéu trén tap 4m (SNR).

Truong con NUM_STS chi bao s6 luong dong khong gian dugc
khuyén nghi. Truong con VHT-MCS chi bdo MCS dugc khuyén nghi. Truong
con BW chi bdo théng tin bang thong li€én quan dén MCS duogc khuyén nghi.
Truong con SNR chi bdo gié tri SNR trung binh ctia cac séng mang con dif liéu
va cac dong khong gian.

Théng tin duoc chira trong mdi trudong néu trén cd thé tuan theo dinh
nghia ctia hé théng IEEE 802.11. Ngoai ra, mdi trudng néu trén tuong tng voi vi
du cua cac trudong ma cb thé duoc chira trong khung MAC va khong bi gi6i han
& day. Tac 13, mdi trudng néu trén cb thd duogc thay thé bing truong khac, cac
trudong bd sung ¢ thé con dugce bao gdm, va tit ca céc trudng cé thé khong cin
thiét dudc bao gdm.

Co ché truy nhap méi trudng

Trong IEEE 802.11, viéc truyén thong vé co ban khéac véi viée truyén

thong clla moi truong kénh cé day do viéc truyén théng nay dugc thuc hién
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trong moi truong khong day duge chia se.

Trong moi truong kénh cé day, viéc truyén thong c6 thé dugc thuc
hién dwa trén da truy nhip cam nhin séng mang/phét hién xung dot
(CSMA/CD). Vi du, khi tin hiéu dugc truyén bdi phia truyén, tin hiéu nay duoc
truyén t6i phia thu ma khong c6 sy suy hao tin hiéu 16n do khdng c6 sy thay ddi
16n trong moi trudng kénh. Trong trudng hop nay, khi xung dot gifta hai tin hiéu
hodc nhiéu hon duogc phat hién, viéc do tim duge thyc hién. Ly do cho viéc nay
d6 12 cong suét duoc phat hién bdi phia thu trd nén 14p tirc cao hon so véi cong
suét duoc truyén bdi phia truyén. Trong mdi trudng kénh vo tuyén, tuy nhién, do
céc yéu t6 khac nhau (vi dy, suy hao tin hiéu 13 16n phu thude vao khoang céach
hodc su thang gidng 16n tic thoi co thé duoc tao ra) anh hudng téi kénh, phia
truyén khong thé thuc hién mot cach chinh x4c viéc cdm nhén séng mang lién
quan dén viéc tin hidu dugc truyén chinh x4c béi phia thu hay xung d6t dugc tao
ra.

Do d6, trong hé théng WLAN theo IEEE 802.11, co ché da truy nhap
cam nhén séng mang véi viée tranh xung dot (CSMA/CA) da duoc gidi thiéu
nhu 14 co ché truy nhap co ban cia MAC. Co ché CAMA/CA ciing dugc goi 1a
chre nang phéi hop phan phdi (DCF) cta IEEE 802.11 MAC, va vé co ban ap
dung co ché truy nhap “Nghe trudc khi noi”. Theo loai co ché truy nhép nay,
thiét bi diém truy nhép (AP) va/hoic thiét bi tram (STA) thuc hién viéc danh gid
kénh trbng (CCA) dé cam nhan kénh v tuyén hodc moi trudng khoang thoi gian
cu thé (vi dy, khoang trong lién khung DCF (DIFS)) trudc khi truyén. Néu, theo
két qua cia viée cam nhan, mdi truong dugc x4c dinh 13 trang théi rdi, thiét bi
diém truy nhap (AP) va/hoic thiét bi tram (STA) bit dau truyén khung thong
qua moi trudng tuong tmg. Nguoc lai, néu, theo két qua cia viéc cdm nhan, moi
truomg duge xac dinh 1a trang thai ban (hodc trang thai dugc chiém gitr), thiét bi
diém truy nhap (AP) va/hoic thiét bi tram (STA) khong bét d4u viée truyén, c6
thé doi trong thoi gian hodn (vi dy, chu ky dy phong ngau nhién) dé truy nhap
moi trudng ngoai y nghia vé DIFS gia thiét rang mot vai thiét bi tram (STA) da

doi dé sir dung mdi trudng twong tmg, va sau d6 cb thé ¢ ging truyén khung,
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Gia thiét ring mot vai thiét bi tram (STA) c¢b ghng truyén cac khung
duoc bd tri bing cach 4p dung chu ky du phong ngiu nhién, chiing s& doi trong
cac thoi gian khac nhau do céc thiét bi tram (STA) mdt cach ngiu nhién c6 cic
gia tri chu ky du phong khac nhau va s& cb géng truyén khung. Trong truong
hop nay, xung dot co thé duoc tdi thiéu hoa bang cach ap dung chu ky dy phong
ngau nhién.

Ngoai ra, giao thtc MAC IEEE 802.11 cung cép chirc ning phdi hop
lai (HCF). Y nghia vé HCF dugc dya trén DCF va chitc nang phdi hop diém
(PCF). Y nghia vé PCF 1a phuong phép truy nhép ddng bd dua trén kiém tra
vong, va lién quan dén phuong phép thyuc hién dinh ky viée kiém tra vong sao
cho tit ca cac AP thu va/hodc céc thiét bj tram (STA) c6 thé thu khung dir lidu.
Ngoai ra, y nghia vé HCF c¢6 truy nhap kénh phan phéi nang cao (EDCA) va
truy nhap kénh duoc didu khién HCF (HCCA). Trong EDCA, nha cung cép thuc
hién phwong phép truy nhap dé cip khung dit lidu t6i nhidu ngudi ding trén co
s& tranh chap. Trong HCCA, phuong phép truy nhdp kénh dya trén khong tranh
chép nho sir dung co ché kiém tra vong duoc st dung. Ngoai ra, y nghia vé HCF
bao gdm co ché truy nhap méi truong dé ci thién chit lugng dich vu (QoS) cia
WLAN, va c6 thé truyén dit 1iéu QoS trong ca chu ky tranh chép (CP) va chu ky
khéng tranh chép (CFP).

FIG.9 14 so dd minh hoa chu ky du phong ngiu nhién va thu tuc truyén
khung trong hé théng truyén théng khoéng ddy ma phuong én cla sing ché co thé
duogc ap dung tai.

Khi mdi truong cu thé chuyén d6u tir trang théi dugc chiém giir (hodc
béan) thanh trang théi rdi, mot vai thiét bi tram (STA) c6 thé ¢ géing truyén di
lidu (hodc c4c khung). Trong truong hop nay, theo phuong phap t6i thiéu hoa
xung dot, moi thiét bi tram (STA) c6 thé lya chon s& dém du phong ngiu nhién,
c6 thé doi trong khe thoi gian twong tmg véi sd d@ém du phong ngiu nhién dugc
lua chon, va ¢ thé cb ging truyén. S6 d¢ém du phong ngiu nhién cé gié tri

nguyén gia ngau nhién va cé thé dugc xac dinh nhur 1a mot trong cac gia tri duge
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phan phbi déu trong khoang 0 dén dai ctra sb tranh chdp (CW). Trong truong
hop nay, ¥ nghia v&é CW 14 gi trj tham s6 CW. Trong tham s6 CW, CW_min
duogc xem la gia tri khéi tao. Néu viée truyén that bai (vi du, néu ACK dbi voi
khung duoc truyén khong dugc thu), y nghia vé CW_min c6 thé c6 gia tri glp
d6i. Néu tham sb CW trd thanh CW_max, c6 thé duy tri gia tri CW_max cho
dén khi viéc truyén dit 1iéu 13 thanh cong, va viéc truyén dir liéu ¢6 thé dugc cb
géng thuc hién. Néu viéc truyén dit lidu 13 thanh céng, tham s6 CW dugc thiét
lap lai 1a gia tri CW_min. Céc gia tri CW, CW_min, va CW_max ¢6 thé dugc
thiét 1ap 13 2°n-1 (n=0, 1, 2, ...,).

Khi x& 1y du phong ngau nhién bt ddu, thiét bi tram (STA) dém
ngugc khe du phong dua trén gid tri dém dy phong dugc xac dinh va tiép tuc
gidm sat méi trudng trong khi dém ngugc. Khi méi trudng duge gidm st 1a
trang thai ban, thiét bj tram (STA) s& tam dimg viéc &ém nguoc va doi. Khi méi
truong trd thanh trang théi rdi, STA tiép tuc lai viéc dém nguoc.

Trong vi du trén FIG9, khi géi tin cin dugc truyén trong MAC cia
thiét bj tram (STA) 3 dugc dat t6i, thiét bi tram (STA) 3 ¢6 thé kiém tra ring moi
trudng 1a trang thai rdi béi DIFS va c6 thé truyén khung ngay 1ap tic.

Céc thiét bi tram (STA) con lai gidm sat rang mdi truong 13 trang thai
ban va doi. Trong luc nay, dit liéu cin duoc truyén boi mdi thiét bi tram (STA) 1,
thiét bi tram (STA) 2, va thiét bj tram (STA) 5 c6 thé dugc tao ra. Khi mdi
truong duoc gidm sat 13 trang thai rdi, mdi thiét bj tram (STA) doi trong DIFS va
dém nguogc khe dy phong dua trén mdi gid tri dém du phong ngiu nhién duge
lua chon.

Vi du trén FIG.9 thé hién rﬁng thiét bi tram (STA) 2 d3 lya chon gi tri
dém du phong nho nhét va thiét bi tram (STA) 1 da lya chon gia tri dém du
phong 16n nhét. Ttc 13, FIG.7 minh hoa rang thoi gian du phong con lai cla thiét
bi tram (STA) 5 14 ngén hon thoi gian du phong con lai cia thiét bi tram (STA) 1
tai thoi diém ma tai d6 thiét bi tram (STA) 2 két thic viéc dém du phong va bét

dau viéc truyén khung.
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Thiét bi tram (STA) 1 va thiét bi tram (STA) 5 tam ding dém nguoc
va doi trong khi thiét bi tram (STA) 2 chiém giit méi truong. Khi viée chiém gitt
méi trudng bdi thibt bi tram (STA) 2 dugc két thic va mdi truong tré thanh
trang thai rdi 13n nita, mdi thiét bi tram (STA) 1 va thiét bi tram (STA) 5 doi
trong DIFS va tiép tuc viéc dém du phong dugc tam dung. Tuc 1a, mdi thiét bi
tram (STA) 1 va thiét bi tram (STA) 5 c6 thé bit dau viée truyén khung sau khi
dém nguoc khe du phong con lai tvong Umg vdi thoi gian dy phong con lai.
Thiét bi tram (STA) 5 bét du viéc truyén khung do thiét bi tram (STA) 5 ¢6 thoi
gian dy phong con lai ngén hon so véi thiét bi tram (STA) 1.

Trong khi thiét bi tram (STA) 2 chiém gitt mdi trudong, dit liéu can
duoc truyén béi thiét bi tram (STA) 4 ¢6 thé dugc tao ra. Trong trudng hop nay,
tir khia canh cta STA 4, khi mdi truong trd thanh trang thai rdi, thiét bi tram
(STA) 4 dogi trong DIFS va dém nguoc khe du phong tuong tmg véi gid tri dém
du phong ngiu nhién duge lya chon ciia nd.

FIG.9 thé hién vi du trong d6 thoi gian dy phong con lai cua thiét bi
tram (STA) 5 trung véi gia tri dém du phong nglu nhién cua thiét bj tram (STA)
4. Trong truong hop nay, xung dot co th8 dugc tao ra gifta thiét bi tram (STA) 4
v thiét bi tram (STA) 5. Khi xung dot dugc tao ra, ca thiét bi tram (STA) 4 va
thiét bi tram (STA) 5 khong thu ACK, vi vy viéc truyén dit liu tht bai. Trong
truong hop ndy, mdi thiét bj tram (STA) 4 va thiét bi tram (STA) 5 nhén dbi gia
tri CW cla nd, lya chon gi tri dém du phong ngau nhién, va dém nguogc khe du
phong.

Thiét bi tram (STA) 1 s& doi trong khi méi trudng 14 trang théi ban do
viéc truyén cla thiét bi tram (STA) 4 va thiét bi tram (STA) 5. Khi méi trudong
trg thanh trang théi rdi, thiét bi tram (STA) 1 c6 thé doi trong DIFS va bét dau
viéc truyén khung sau khi thoi gian du phong con lai két thiic.

Co ché CSMA/CA bao gdm viéc cam nhin séng mang 4o ngoai viéc
cam nhén s6ng mang vét ly trong do thiét bi diém truy nhép (AP) va/hodc thiét

bi tram (STA) cdm nhén truc tiép moi trudng.
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Viéc cam nhan séng mang 4o 1a dé hd tro giai quyét van d& ma c6 thé
dugc tao ra ddi véi viée truy nhap méi trudng, nhu véAn dé nat 4n. Déi véi viee
cam nhén séng mang ao, y nghia vé MAC cua hé théng WLAN st dung vecto
chp phat mang (NAV). Y nghia v& NAV la gi4 tri dugc chi bao béi thiét b diém
truy nhép (AP) va/hoac thiét bi tram (STA) ma dang st dyng méi truong hodc co
quyén st dung mdi truong dé thong bao cho AP va/hodc STA khéc vé thoi gian
con lai cho dén khi méi trudng trd thanh trang thai kha dung. Do d6, gia tri dugc
thiét 1ap 1a ¥ nghia vé NAV tuong ung véi chu ky trong d6 mdi truong duge
danh riéng d& dugc st dung boi thiét bi didm truy nhap (AP) va/hodic thiét bj
tram (STA) ma truyén céc khung twong Ung. Thiét bi tram (STA) ma thu gi4 tri
NAV bj ngin truy nhdp mdi truong trong chu ky tuong tmg. NAV ¢6 thé duogc
thiét 1ap dya trén gié tri cla truong khoang thoi gian (duration) cta tiéu d& MAC
cua khung, ching han.

Thiét bi diém truy nhap (AP) va/hogc thibt bi tram (STA) c6 thé thyc
hién tha tuc dé trao dbi khung yéu cau dé giri (RTS) va khung x6a dé gtri (CTS)
dé clp thong béo rang ching s& truy nhap méi truong. Khung RTS va khung
CTS bao gbém thong tin chi bdo phan thoi gian ma trong d6 moi truong khong
day dugc yéu ciu dé truyén/thu khung ACK da dugc danh riéng dé duoc truy
nhap néu viéc truyén khung dit liéu quan trong va phan hdi xac nhan (ACK)
duoc hd tro. Thiét bi tram (STA) khac ma da thu khung RTS tir thiét bi diém
truy nhap (AP) va/hodc thiét bi tram (STA) c¢b ging giri khung hoic ma da thu
khung CTS dugc truyén béi thiét bi tram (STA) ma khung sé& dugc truyén t6i d6
¢6 thé dugc cdu hinh dé khéng truy nhip mdi truong trong khi phén thoi gian
duogc chi bdo bdi thong tin duge chira trong khung RTS/CTS. Diéu nay c6 thé
duoc thuc hién bang céch thiét 1ap NAV trong mot khoang thoi gian.

Khoang tréng lién khung (IFS)

Khoang thoi gian gilta cac khung dugc dinh nghia 1a khoang trong
lién khung (IFS). Thiét bi tram (STA) c6 thé x4c dinh ring kénh c6 duoc st

dung hay khong trong khoang thoi gian IFS thong qua viéc cam nhén séng mang.
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Trong hé thng 802.11 WLAN, céc IFS dugc dinh nghia dé cap murc ru tién ma
nho 6 moi trudng khong day duge chiém gitt.

FIG.10 12 so dd minh hoa quan hé IFS trong hé théng truyén thong
khong ddy ma phuong én cua sang ché c6 thé duoc 4p dung t6i.

TAt ca cac doan thoi diém c6 thé duogc xac dinh c6 vién dan tdi cac
tham s6 nguyén miu giao dién lop vét ly, tic 1, tham s6 nguyén maiu
PHY-TXEND.confirm, tham s6 nguyeén mau PHYTXSTART.confirm, tham s6
nguyén mau PHY-RXSTART.indication, va tham s& nguyén maiu
PHY-RXEND.indication.

Khoang tréng lién khong (IFS) phu thudc vao loai IFS la nhu sau.

a) Khoang tréng lién khung (IFS) dugc lam giam (RIFS)

b) Khoang trong lién khung (IFS) ngén (SIFS)

¢) Khoang trong lién khung (IFS) PCF (PIFS)

d) Khoang tréng lién khung (IFS) DCF (DIFS)

e) Khoang trbng lién khung (IFS) phan xir (AIFS)

f) Khoang trong lién khung (IFS) m& rong (EIFS)

Céc IFS khac nhau dugc xé4c dinh dua trén cic dac tinh dugc chi rd
boi 16p vat Iy ma khéng quan tam dén tdc dd bit cta thiét bi tram (STA). Thoi
didm IFS duoc xéc dinh 13 khoang thdi gian trén mdi truong. Thoi diém IFS
ngoai AIFS dugc cb dinh ddi véi mdi 16p vat Iy.

Y nghia vé SIFS dugc st dung dé truyén PPDU bao gbm khung ACK,
khung CTS, khung yéu cAu x4c nhan khdi (BlockAckReq), hodc khung xac nhén
khéi (BlockAck), tirc 13, phan hdi tic thoi d6i véi A-MPDU, MPDU thir hai
hoac lién tiép cua cum phén manh, va phan hdi tir thiét bi tram (STA) dbi véi
viéc kiém tra vong theo PCF. SIFS c6 mirc uu tién cao nhét. Ngoai ra, y nghia vé
SIFS c6 thé dugce st dung cho b phéi hop diém cua cac khung ma khong quan
tam dén loai cia khung trong thoi gian chu ky khong tranh chép (CFP). SIFS chi

béo thoi diém trudce khi bt dau ctia ky ty thir nhét ctia phin doan dau ctia khung
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tiép theo ma ndm phia sau phan két thiic cia ky tu cudi cling cta khung trudc d6
hoac tur phé‘ln mo& rong tin hiéu (néu dugc b tri).

Thoi diém SIFS dat duoc khi viéc truyén ctia cac khung lién tiép duogc
bét d4u trong bién khe Tx SIFS.

Y nghia vé& SIFS 1a khoang ngén nhét trong IFS gilta c4c viéc truyén
tir cac thiét bi tram (STA) khic nhau. Y nghia vé SIFS c6 thé duge st dung néu
thiét bi tram (STA) dang chiém gitt moi truong can duy tri viéc chiém giit cua
méi trudng trong khoang chu ky ma trong do chudi trao ddi khung dugc thuc
hién.

Céc thiét bi tram (STA) khac dugc yéu cau phai doi sao cho mdi
truong trd thanh trang thai roi trong khoang dai hon ¢ thé duoc chin khoi viée
cb géng st dung mdi trudng do khoang nhd nhit giftra cac viée truyén trong
chudi trao d6i khung duge str dung. Do d6, mirc wu tién c6 thé dugc gan trong
viéc hoan thanh chudi trao d61 khung ma dang dugce thyc hién.

Y nghia vé& PIFS dugc st dung dé dat dugc wu tién trong viéc truy
nhédp moi truong.

Y nghia vé PIFS c6 thé duoc st dung trong c4c trudng hgp sau day.

- Thiét bi tram (STA) hoat déng duéi PCF

- Thiét bi tram (STA) guti khung thong bao chuyén d6i kénh

- Thiét bi tram (STA) giri khung so d6 chi bao luu lugng (TIM)

- B¢ phdi hop lai (HC) bét dhu CFP hoic co héi truyén (TXOP)

- B6 phéi hop lai (HIC) hogc thiét bj tram (STA) QoS khong phéi diém
truy nhép, tuc 13, bo gitt TXOP kidm tra vong dé khdi phuc tr sy khong c6 mat
ctia viéc thu dugc ky vong trong pha truy nhap duogc diéu khién (CAP)

- Thiét bi tram thong luong cao (HT-STA) str dung bao vé CTS kép
trude khi gui CTS2

- B§ gitt TXOP dé truyén lién tuc sau khi that bai truyén

- Bo khoi tao chiéu nguoc (RD) dé truyén lién tuc nho st dung thu tuc
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khéc phuc 16i

- Thiét bi diém truy nh4p thong lwong cao (HT-AP) trong chudi PSMP
trong d6 khung khoi phuc da kidm tra vong tiét kiém cong suat (PSMP) dugc
truyén

- Thiét bi diém truy nhap thong lugng cao (HT-AP) thyc hién CCA
trong kénh thir clp trude khi giri PPDU mit na 40 MHz nho st dung kénh truy
nhdp EDCA

Trong cac vi du dugc minh hoa, thiét bi tram (STA) nho sit dung PIFS
bét dAu viéc truyén sau co ché cam nhin séng mang (CS) dé x4c dinh ring moi
truong 13 trang thai rdi trong bién khe Tx PIFS ngoai truong hop ma CCA dugce
thuc hién trong kénh thir cap.

DIFS c6 thé dugc sir dung béi thiét bi tram (STA) ma hoat dong dé
gtri khung dit liéu (MPDU) va khung don vi dir liéu giao thirc quan ly MAC
(MMPDU) duéi DCF. Thiét bi tram (STA) nh st dung DCF ¢6 thé truyén dit
liéu trong bién khe TxDIFS néu méi truong dugc x4c dinh 14 trang thai roi thong
qua co ché cam nhan séng mang (CS) sau khi khung dugc thu chinh xéc va thoi
gian dg phong két thac. Trong trudng hop nay, khung dugc thu chinh xac nghia
la khung chi bao rang tham s nguyén mau PHY-RXEND.indication khong chi
béo 181 va FCS chi béo rang khung nay khong phai 1a 161 (tirc 13, khong c6 16i).

Thoi gian SIFS (“aSIFSTime”) va thoi gian khe (“aSlotTime”) ¢ thé
duge xéc dinh déi véi mdi 16p vat 1y. Thoi gian SIFS 1a gia tri ¢6 dinh, nhung
thoi gian khe cé thé dugc thay ddi dong phu thudc vao su thay dbi cta thoi gian
hodn khéng diy “aAirPropagationTime.”

“aSIFSTime” duge xac dinh nhu trong cac phuong trinh 1 va 2 dudi
day.

[Phuong trinh 1]

aSIFSTime (16us) = aRxRFDelay (0.5) + aRxPLCPDelay (12.5) +
aMACProcessingDelay (1 hodc <2) + aRxTxTurnaroundTime (<2)
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[Phuong trinh 2]

aRxTxTurnaroundTime = aTxPLCPDelay (1) + aRxTxSwitchTime (0.25) +
aTxRampOnTime (0. 25) + aTxRFDelay (0. 5)

“aSlotTime” dugc x4c dinh nhu trong phuong trinh 3 dudi day.
[Phuong trinh 3]

aSlotTime = aCCATime (<4) + aRxTxTurnarqundTime (K2) +
ahirPropagationTime (<1) + aMACProcessingDelay (<2)

Trong phuong trinh 3, tham sd 16p vat ly mic dinh duogc dua trén
“aMACProcessingDelay” c6 gia tri ma béng hodc nho hon 1us. Séng vo tuyén

duge truyén 300 m/us trong khéng gian tu do. Vi du, 3us c6 thé 1 gi6i han
trén ctia khoang cach mot chiéu t6i da BSS ~ 450 m (chu trinh 1 ~ 900 m).
PIFS va SIFS dugc xac dinh nhu trong cic phuong trinh 4 va 5, mot
cach tuong Ung.
[Phuong trinh 4]
PIFS(16us) = aSIFSTime + aSlotTime
[Phuong trinh 5]
DIFS (34us) = aSIFSTime + 2 * aSlotTime
Trong cac phuong trinh 1 dén 5, gia tri sb trong d4u ngoic minh hoa
gia tri chung, nhung gia tri nay co thé khac nhau dbi v6i mbi thiét bi tram (STA)
hoic déi vé6i vi tri ciia mdi thiét bi tram (STA).
SIFS, PIFS, va DIFS néu trén dugc do ludong dua trén bién khe MAC
(vi du, Tx SIFS, Tx PIFS, va TXxDIFS) khac v6i mdi truong.
Céc bién khe MAC cua SIFS, PIFS, va DIFS duoc xac dinh nhu trong
cac phuong trinh 6 dén 8, mot cach tuong tmg.
[Phuong trinh 6]
TxSIFS = SIFS — aRxTxTurnaroundTime
[Phuong trinh 7]
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TxPIFS = TxSIFS + aSlotTime
[Phuong trinh 8]
TxDIFS = TxSIFS + 2 * aSlotTIme

Phwong phap phan hdi thong tin trang thai kénh

K§ thuat SU-MIMO, trong d6 bg tao chum gan tAt ca anten t6i méot bd
nhén chim dé truyén thong, ning cao dung luong kénh théng qua do khuéch dai
phén tap khong gian-thoi gian va truyén da dong. K¥ thuat SU-MIMO sir dung
nhiéu anten hon so véi khi k¥ thuat MIMO khoéng dugc st dung, nho d6 néng
cao mirc d6 tu do khong gian va gop phan cai thién 16p vat ly.

K§ thuat MU-MIMO, trong d6 bd tao chim gan céc anten t6i cac bo
nhén chim, c6 thé cai thién hiéu ning cla cac anten MIMO béng cach gia ting
tdc do truyén trén bd nhan chum hodc do tin cdy kénh théng qua giao thirc 16p
lién két d6i v6i da truy nhdp cta cac bd nhin chim duge két ndi téi b tao
chum.

Trong cac mdi truong MIMO, hiéu nang phu thudc phan 1én vao bd
tao chum thu nhan théng kénh chinh xac. Do d6, thu tuc phan hdi duoc yéu cau
dé thu dugc thong tin kénh.

C6 hai loai phan hdi chinh dwogc hd trg dé thu nhan théng tin kénh:
mot loai 1a st dung khung diéu khién va loai con lai 13 s& dung thii tuc tham do
kénh ma khoéng bao gém trudong dit ligu. Viéc thdm do lién quan dén viéc sir
dung trudng huin luyén phan doan dau dé do ludng kénh cho cac muc dich khac
ngoai viéc didu ché dit liéu ctia PPDU bao gbém trudng huén luyén tuong tng.

Sau day, phuong phép phan hdi thong tin kénh nhd st dung khung
diéu khién va phuong phap phan hdi théng tin kénh nhé str dung NDP (null data
packet — g6i dit liéu trbng) s& dugc mo ta chi tiét hon.

1) Phan hdi nho st dung khung diéu khién

Trong cac moi truong MIMO, b tao chum cd thé chi din bd nhén
chim giri phan hdi thong tin trang thai kénh thong qua trudng diéu khién HT

duoc chira trong ti€u d& MAC, ho3c bd nhan chum c6 thé bdo céo thong tin
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trang thai kénh thong qua truong didu khién HT dugc chura trong tiéu ¢& MAC
(xem FIG.8). Truong didu khién HT c6 thé dugc chira trong khung déng goi didu
khién, khung dir liéu QoS ma trong d6 truong con thr tu (Order) cua tiéu dé
MAC duoc thiét 14p 1a 1, va khung Quan ly.

2) Phan héi nho st dung viéc tham do kénh

FIG.11 ]a so dd thé hién phuong phép thim do kénh trong hé théng
truyén thong khong diy ma séng ché c6 thé duoc ap dung téi.

FIG.11 minh hoa phuong phdp phan hdi thong tin trang thai kénh gitra
bd tao chum (vi dy, AP) va bd nhan chum (vi dy, STA khéng phai AP) dua trén
giao thitc tham do. Giao thirc thdm do c6 lién quan dén thu tuc thu phan hdi vé
thong tin trang thai kénh.

Phuong phép thim do thong tin trang thai kénh gifta by tao chum va
bd nhan chum dua trén giao thirc thdm do cd thé duoc thuc hién o cic bude sau
day:

(1) B tao chum truyén khung NDPA thong lugng rit cao (VHT Null
Data Packet Announcement — Thong bao goi dit liéu trbng théng luong rat cao)
chi bao viéc thim do va truyén d6i v6i phan hdi tir bd nhén chum.

Khung NDPA thong lugng rét cao lién quan dén khung didu khién ma
duoc st dung dé chi bao rang viéc thim do kénh dugc khoi tao va NDP (Null
Data Packet — G6i dit liéu tréng) duge truyén. Néi cach khac, khung NDPA
thong lwong rét cao c6 thd duoc truyén trude vie truyén NDP & cho phép bd
nhan chim sin sang phan hoi théng tin trang thai kénh trude khi thu khung
NDP.

Khung NDPA thong lugng rAt cao c6 thé chira thong tin AID (ky hiéu
nhén dang két hop), thong tin loai phén hoi, v.v ctia bd nhan chim ma s& truyén
NDP. Phan md ta chi tiét hon ctia khung NDPA thong lugng rét cao s& dugc mod
ta sau day.

Khung NDPA thong luong rt cao c6 thé duoc truyén theo céc cach

khac nhau d6i véi viée truyén dit liéu dua trén MU-MIMO va viéc truyén di
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liéu dua trén SU-MIMO. Vi du, trong trudng hop cta viéc tham do kénh d6i véi
MU-MIMO, khung NDPA théng luong rAt cao c6 thé dugc truyén theo céch
thitc quang b4, trong khi d6, trong trudng hop cia vi¢c tham do kénh d6i véi
SU-MIMO, khung NDPA théng luong rAt cao c6 thé dugc truyén theo céch
truyén don hudng.

(2) Sau khi truyén khung NDPA thong lugng rat cao, bd tao chum
truyén NDP sau khoang trong lién khung ngén (SIFS). NDP c6 céu traic PPDU
thong lugng rat cao nhung khong cé trudng dit liéu.

Céac bd nhan chum ma da thu khung NDPA thong lugng rat cao c6 thé
kiém tra gié tri cia truomg con AID12 duge chira trong trudng thong tin STA va
x4c dinh ching c6 phai 14 STA dich dung cho viéc tham do hay khong.

Ngoai ra, cac bo nhan chum co thé biét dugce thir ty phan hdi cua
chung thong qua truong théng tin thiét bji tram (STA Info) dugc chita trong
NDPA. FIG.11 minh hoa r:‘?mg viéc phan hdi dién ra theo thi tw B6 nhan chum 1,
Bd nhin chum 2, va B§ nhan chum 3.

(3) B0 nhan chum 1 thu nhén théng tin trang thai kénh duong xubng
dua trén trudng hudn luyén duge chira trong NDP va tao ra thong tin phan hoi dé
gui t6i bo tao chum.

B0 nhan chum 1 truyén khung tao chum duge nén VHT chira thong tin
phan hdi t6i bd tao chum sau khoang trbng lién khung ngén (SIFS) sau khi thu
khung NDP.

Khung tao chum dugc nén VHT co thé bao gbém gia tri SNR d6i véi
dong khong gian-thoi gian, thong tin vé ma trén phan hdi tao chiim dugc nén dbi
véi song mang con, va Vv.v. Phin mb ta chi tiét hon cta khung tao chum dugc
nén VHT s& dugc mo ta sau day.

(4) B6 tao chum thu khung tao chum dugc nén VHT tir B6 nhan chum
1, va sau d6, sau khoang trong lién khung ngin (SIFS), truyén khung kiém tra
vong bao céo tao chum tdi B nhén chum 2 dé thu dugc thong tin kénh from B

nhan chum 2.
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Khung kiém tra vong béo céo tao chim 13 khung ma thuc hién vai trd
teong tu nhu khung NDP. B nhén chum 2 c6 thé do ludng trang thai kénh dua
trén khung kiém tra vong bdo céo tao chum dugc truyén.

Phan m6 ta chi tiét hon cia khung kiém tra vong béo cdo tao chum s&
dugc mo ta sau day.

(5) Sau khi thu khung kiém tra vong bao cdo tao chum, B nhin chum
2 truyén khung tao chum dugc nén VHT chira thong tin phan héi t6i bd tao
chum sau khoang tréng lién khung ngén (SIFS).

(6) BO tao chum thu khung tao chum dugc nén VHT from B nhin
chim 2 va sau d6, sau khoang trong lién khung ngan (SIFS), truyén khung kiém
tra vong bao cdo tao chum tgi B@ nhan chum 3 dé thu dugc théng tin kénh from
B0 nhan chum 3.

(7) Sau khi thu khung kiém tra vong béo céo tao chim, Bo nhan chum
3 truyén khung tao chum dugc nén VHT chua thong tin phan hdi t&i bd tao
chim sau khoang trong lién khung ngén (SIFS).

Sau day, khung dugc str dung cho tha tuc thdm do kénh néu trén s€
duge mo ta.

FIG.12 13 so @5 minh hoa khung NDPA théng luong rit cao trong hé
thdng truyén thong khong diy ma sang ché c6 thé dugc ap dung téi.

Vién dan t6i FIG.12, khung NDPA thong luong rét cao c6 thé bao gdm
truong didu khién khung, truong khoang thoi gian, truong RA (dia chi thu),
truomg TA (dia chi truyén), truong thé hoi thoai thim do, trudng thong tin thiét
bi tram (STA Info) 1 dén trudng théng tin thiét bi tram (STA Info) n, va FCS.

Gia tri trrong RA chi bao dia chi cua bd thu hodc STA ma thu khung
NDPA thong lugng rét cao.

Néu khung NDPA théng luong rat cao bao gdm chi mot truong thong
tin thiét bi tram (STA Info), thi truong RA duoc thiét 1ap 1a dia chi cia thiét bi
tram (STA) dugc nhén dang boi AID trong trudng thong tin thiét bi tram (STA
Info). Vi dy, khi truyén khung NDPA théng luong rat cao t6i mot thiét bi tram
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(STA) dich dé thim do kénh SU-MIMO, thiét bi diém truy nhap (AP) truyén
don huéng khung NDPA thong lugng rit cao t6i thiét bi tram (STA) dich.

Mt khéc, néu khung NDPA thong luong rat cao bao gbm nhiéu hon
mdt trudng thong tin thiét bi tram (STA Info), thi truong RA duge thiét 1ap 13 dia
chi quang ba. Vi du, khi truyén khung NDPA thong lugng rat cao tdi it nhit mot
thiét bi tram (STA) dich dé tham do kénh MU-MIMO, thiét bi diém truy nhép
(AP) quang ba khung NDPA thong lugng rat cao.

Gié tri truong TA chi bdo dia chi ciia bd truyén hodc thiét bj tram
(STA) truyén ma truyén khung NDPA thong lugng rat cao hodc dia chi truyén
bao hiéu bang thong.

Truong thé hoi thoai thdm do cling co thé duoc goi 1a trudng chudi
tham do. Trudng con sd thé hai thoai tham do trong trudng thé hoi thoai thim do
chira gia tri duogc lya chon badi bd tao chum dé nhan dang khung NDPA théng
lwong rét cao.

Khung NDPA théng luong réat cao bao gbm it nhit mot trudng thong
tin thiét bj tram (STA Info). Tic 13, khung NDPA théng lugng rit cao bao gdm
trudng thong tin thiét bi tram (STA Info) chira thong tin vé céc thiét bi tram
(STA) dich dé tham do. Mot trudng thong tin thiét bi tram (STA Info) c6 thé
dugc bao gdm di véi mdi thiét bi tram (STA) dich dé tham do.

MBJi trudng thong tin thiét bi tram (STA) co thé bao gbém trudng con
AIDI12, trudmg con loai phan hdi, va trudng con chi s6 NC.

Bang 5 thé hién céc trudng con clia trudng thong tin thiét bi tram
(STA Info) dugc chira trong khung NDPA thong luong rét cao.

[Bang 5]

Truong | Mo ta

con

AID12 Chira AID ctia STA dich cho viéc phan hdi thim do. Gia tri
truong con AID12 duogc thiét lap 1a 0’ néu thiét bi tram (STA)
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dich 1 thiét bi diém truy nhép (AP), STA dang luéi, hosic STA
ma la thanh vién cua IBSS.

Loai phéan | Chi bdo loai cia phan héi duoc yéu ciu dbi véi thiét bi tram
hdi (STA) dich cho viéc tham do.

Thiét 1ap 14 0 d6i v6i SU-MIMO.

Thiét 1ap 1a 1 di v6i MU-MIMO.

Chisd Nc |Néu trudng con loai phan hdi chi bio MU-MIMO, thi
Nclndex chi bdo sb lugng cdt, Nc, trong trudong con ma tran
phan hdi tao chum duoc nén trir 1.

Thiét 1ap 1a 0 d6i v6i Ne=1,

Thiét 1ap 1a 1 d6i v6i Nc=2,

Thiét 1ap 1a 7 d6i v6i Nc=8.
Puoc danh riéng néu trudng con loai phan hdi chi bao
SU-MIMO.

Thong tin dugc chira trong cac truong duoc mo ta néu trén co thé 13
nhu dugc dinh nghia trong hé théng IEEE 802.11. Ngoai ra, cic trudng duge md
t4 néu trén 1a cac vi du clia cdc trudng ma c6 thé duge chira trong khung MAC
nhung khong bi gidi han & cac truong nay. Tuc 14, cac trudong duge mo ta néu
trén c6 thé duoc thay thé bdi céc truong khac hodc con bao gdm céc truong b6
sung.

FIG.13 13 so dd minh hoa NDP PPDU trong hé théng truyén thong
khong day ma sang ché c6 thé dugc ap dung tdi.

Vién dan t6i FIG.13, NDP c6 thé c6 khudén dang PPDU théng lugng
rat cao dugc thé hién trude dé trén FIG4, ma khong c¢6 truong dir liéu. NDP co
thé duoc tién m3 hoa dya trén ma trn tién m3 héa cu thé va duge truyén toi
thiét bi tram (STA) dich dé tham do.

Trong truong L-SIG cia NDP, truong do dai chi bdo do dai cua PSDU
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duoc chira trong truong dit liéu duoc thiét 1ap 1a <0°.

Trong trudng VHT-SIG-A cua NDP, truong ID nhom chi bao rang k§
thuét truyén duoc st dung cho viée truyén NDP 1a MU-MIMO hay SU-MIMO
duoc thiét 14p 1a gié tri chi béo viée truyén SU-MIMO.

Céc bit dir liéu cua truong VHT-SIG-B ctia NDP dugc thiét 1ap 13 mau
bit ¢6 dinh dbi véi mdi bang thong.

Sau khi thu NDP, thiét bj tram (STA) dich dé tham do thuc hién viée
danh gia kénh va thu dugc thong tin trang thai kénh.

FIG.14 1 so d6 minh hoa khuén dang khung tao chum dugc nén VHT
trong hé théng truyén thong khéng day ma sang ché c6 thé dugc 4p dung téi.

Vién dan t6i FIG.14, khung tao chum dugc nén VHT la khung thao tac
VHT dé hd trg chtc ning VHT, va phén chinh khung ctia né bao gdm trudng
Thao tac. Trudng Thao tic duoc chira trong phan chinh khung ctia khung MAC
dé cung cip co ché dé chi rd cac thao tac quan ly duge mo rong.

Trudng Thao tic bao gdm truong danh muc, trudng Thao tdc VHT,
truomg diéu khién MIMO théng luong rit cao, truong bo céo tao chim dugc
nén VHT, va trudng bao céo tao chum danh riéng da nguoi dung.

Trudng danh muc duoc thiét 1ap 13 gia tri chi bdo danh muc VHT (tic
la, khung thao tac VHT), va truong Thao tdc VHT duogc thiét 14p 13 gia tri chi
bao khung tao chum dugc nén VHT.

Trudng diéu khién MIMO théng luong rét cao dugc st dung dé phan
hdi théng tin lién quan dén phan hdi tao chim. Trudng didu khién MIMO thong
luong rit cao c6 thé ludn duge nim trong khung tao chim duge nén VHT.

Truong bédo cao tao chum duge nén VHT duoc st dung dé phan hoi
thong tin v& ma tran tao chim chira thong tin SNR dbi véi cac dong khong
gian-thdi gian duoc sir dung dé truyén dit lidu.

Truong con bao cdo tao chum danh riéng da ngudi ding dugc su dung
d& phan hdi théng tin SNR dbi voi cac dong khong gian khi thyc hién viéc
truyén MU-MIMO.
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Su ¢6 mat va ndi dung cia truong bao cao tao chum duge nén VHT va
trudng con bdo cdo tao chum danh riéng da nguoi dung phu thude vao céc gia tri
cla céc trudng con Loai phan héi, truong con Cac phan doan phan hdi con lai,
va trudng con phan doan phan hdi thir nhét cia truong didu khién MIMO thong
lwong rét cao

Sau ddy, truong didu khién MIMO théng lwong rat cao, trudng béo
cdo tao chum duoc nén VHT, va truong con bdo céo tao chum danh riéng da
ngudi ding c¢6 thé duge md ta cu thé hon.

1) Trudng diéu khién MIMO thong lugng rit cao bao gém trudng con
chi s6 Nc, trudng con chi s6 Nr, trudng con d rong kénh, trudng con tao nhém
(Grouping), trudng con thong tin bang ma, trudng con loai phan hdi, trudng con
céc phan doan phan hdi con lai, trudng con phan doan phan hoi thir nhét, truong
con danh riéng, va truong s6 thé hoi thoai tham do.

Bang 6 thé hién cac truong con cua trudng diéu khién MIMO thong

lugng rat cao.

[Bang 6]
Truong con Céc M6 ta
Bit

Chi s6 Nc 3 Chi bao s6 luong cot, Nc, trong ma trdn phan hdi
tao chum duoc nén trir 1:
Thiét 14p 14 0 d6i voi Ne =1,
Thiét 14p 14 1 d6i véi Ne =2,
Thiét 14p 14 7 dbi véi Nc = 8.

Chi s§ Nr 3 Chi bao sd lugng hang, Nr, trong ma trdn phan
hoi tao chum dugc nén trir 1:
Thiét 1ap 14 0 d6i voi Nr =1,
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Thiét 14p 13 1 dbi véi Nr =2,

Thiét 14p 13 7 d6i véi Nr = 8.

Do rong kénh

Chi bdo d6 rong cia kénh dugc do ludong dé tao
ra ma trdn phan hdi tao chum dugce nén:

Thiét 1ap 1a 0 d6i véi 20 MHz,

Thiét 1ap 1a 1 dbi véi 40 MHz,

Thiét 14p 13 2 d6i voi 80 MHz,

Thiét 1ap 1a 3 d6i véi 160 MHz hodc 80+80
MHz.

Grouping

Chi bdo viéc tao nhdm séng mang con, Ng, dugc
stt dung cho ma trdn phan hdi tao chum dugc
nén:

Thiét 1ap 14 0 d6i véi Ng = 1 (Khong tao nhém),
Thiét 14p 13 1 dbi voi Ng =2,

Thiét 1ap 13 2 d6i v6i Ng = 4,

Gia tri 3 dugc danh riéng.

Thong tin

bang ma

Chi béo kich ¢& ctia cac muc nhap bang ma:
Néu loai phan hoi 13 SU:

Thiét 1ap 13 0 dbi v&i b¥P=2 va bd=4 ,

Thiét 14p 13 1 dbi voi b¥P=4 va bd=6.

Néu loai phan hdi 1a MU:

Thiét 1ap 1a 0 d6i v6i b¥=5 va bd=7

Thiét 18p 13 1 d6i véi b¥P=7 va b®=9.

Here, b¥ va b® chi béo sb lugng bit luong tir

hoa.
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Loai phan hoi

Chi béo loai phan hdi:
Thiét 14p 13 0 d6i véi SU-MIMO,
Thiét 14p 13 1 d6i véi MU-MIMO.

Céc phan doan
phan hdi con

lai

Chi béo sb lwong cac phan doan phan hdi con lai
dbi v6i khung tao chiim duogc nén VHT dugc két
hop:

Thiét 14p 1a 0 dbi v6i phan doan phan hdi cudi
cung cua bao céo dugc phan doan hodc chi phan
doan phan hdi cta bédo cdo khdng dugc phan
doan.

Thiét 1ap 1a gié tri gitra 1 va 6 ddi v6i phan doan
phan hdi ma khong phai 12 phan doan phan hoi
d4u tién hodc cudi cung cia bao cdo dugc phan
doan.

Thiét 18p 13 gi4 tri gitra 1 va 6 ddi v6i phan doan
phan hdi ma khéng phai 1a phan doan phan hoi
cubi cling ctia béo cdo duge phan doan.

Trong phan doan phan héi dugc truyén lai,
truomg dugc thiét 14p 14 cing gid tri nhu phén
doan phan héi dugc két hop trong viée truyén

ban dau.

Phéan doan
phan hdi thi
nhét

Thiét 14p 1& 1 dbi v6i phan doan phan hdi thir
nhét cia bdo céo duge phan doan hodc chi phan
doan phan hdi clia béo cédo khdéng dugc phén
doan;

Thiét 1ap 12 0 néu khong phai phan doan phan hdi
tht nhét hodc néu trudng bao cdo tao chum duge

nén VHT va truong bdo cdo tao chum danh riéng
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da nguoi dung khong dugc hién dién trong
khung. |

Trong phan doan phan hdi duoc truyén lai,
truomg duoc thiét 1ap 13 cing gia tri nhu phan

doan phan hdi dugc két hop trong viéc truyén

ban dau.
S6 thé hoil6 Thiét 14p 13 gié tri cta thé hoi thoai thim do cla
thoai tham do khung NDPA.

Trong khung tao chum duoc nén VHT ma khoéng mang tit ca hodc
mot ph?m cia truong bao cao tao chum duge nén VHT, truong con chi s6 N,
tredng con chi sb Nr, truong con do rong kénh, trudng con tao nhém (Grouping),
truong con thong tin bang ma, trudng con loai phan hoi, va truong sb thé hoi
thoai thdm do dugc danh riéng, truong phan doan phan hdi thir nhat duge thiét
1ap 1a 0, va trudng cac phan doan phan hdi con lai dugc thiét 1ap 14 7.
Trudng s6 thé hoi thoai tham do ciing c6 thé duoc goi 1a truong con sd
chudi tham do.
2) Truong bao cao tao chum dugc nén VHT dugc st dung dé mang
thong tin phan hoi cu thé dudi dang cac gbc biéu dién cic ma tran phan hdi tao

chum dugc nén V dé st dung bdi bd tao chum truyén dé xéc dinh cdc ma trn

dan huéng Q.
Bang 7 thé hién céac trudng con cia trudng bao céo tao chim duge nén

VHT.

[Bang 7]
Trudng con Céc Bit Mo ta
SNR trung binh cuda |8 Ty sb tin hiéu trén tap 4m at bd nhéan
dong khong gian-thoi chum dbi véi dong khong gian-thoi
gian 1 gian 1 duoc tinh trung binh trén tat ca

sdng mang con
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SNR trung binh cua
dong khong gian-thoi
gian Nc

Ty sb tin hidu trén tap am at b nhan
chum dbi véi dong khong gian-thoi
gian Nc dugc tinh trung binh trén tat

cd sbng mang con

Ma trdn phan hoi tao
chium dugc nén V doi
voi sébng mang con

k=scidx(0)

Nax(bP+bd)/2

Thir ty clia cac gdc trong ma tran phan
hoi tao chum dugc nén doi véi song

mang con tuong Ung

Ma tran phan hdi tao
chum duge nén V d6i
véi song mang con
k=scidx(1)

Nax(bP+bd)/2

Thir tu cua cac goc trong ma tran phan
hoi tao chum dugc nén doi véi séng

mang con tuong Ung

Ma tran phan hoéi tao
chum duogc nén V doi
voi sébng mang con

k=scidx(Ns-1)

Nax(b¥+b®)/2

Thi tu cua cac goc trong ma tran phan
hoi tao chum dugc nén doi véi séng

mang con tuong ing

Vién dan t6i Bang 7, trudng bio céo tao chum dugc nén VHT c¢6 thé

bao gdbm SNR trung binh ctia mdi dong khdng gian-thdi gian va ma tran phan

hoi tao chum duge nén V do6i véi moi song mang con. Ma trén phan hoi tao

chim dugc nén 14 ma tran bao gdm thong tin vé trang thai kénh va c6 thé dugc

sir dung dé tinh toan ma tran kénh (ttrc 13, ma trén dan huéng Q) d6i voi phuong

phap truyén dua trén MIMO.

scidx() lién quan dén cac séng mang con ma truyén trudng con ma

trdn phan hdi tao chum dugc nén. Na duge cb dinh boi gia tri NrxNc (vi dy, @11,

P21, ... d6i véi NrxNc=2x1).

Ns 13 s6 luong séng mang con ma truyén ma tran phan hoi tao chum

duoc nén tdi b tao chum. B nhén chum, b::ing cach st dung phuong phép
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nhém, c6 thé lam giam sb luong séng mang con Ns ma truyén ma tran phan hoi
tao chum duoc nén. Vi du, sd luong ma tran phan hdi tao chum dugc cip nhu 12
thong tin phan hdi c6 thé duoc lam giam bang cach nhém céc séng mang con
thanh mot nhom va truyén ma trén phan hdi tao chum dugc nén dbi voi nhém
twong tmg. Ns c6 thé dugc tinh toan tlr cAc trudng con bing thong kénh va cac

truong con tao nhom (Grouping) trong truong diéu khién MIMO théng luong rat

cao.
Bang 8 minh hoa SNR trung binh clia truong con dong thoi

gian-khong gian.

[Bang 8]
Truong con SNR trung binh ctia dong | AvgSNR i
khong gian-thoi gian i
-128 <10dB
-127 -9,75 dB
-126 -9,5dB
+126 53,5dB
+127 > 53,75 dB

Vién din t6i Bang 8, SNR trung binh d6i véi mdi dong khéng
gian-thdi gian thu dugc bang cach tinh toan SNR trung binh cia tat ca song
mang con trong kénh tuong Ung va anh xa SNR trung binh dugc tinh toan thanh
khoang tir —128 dén +128.

3) Trudng con bdo cdo tao chum danh riéng da nguoi dung dugc su
dung d& mang thong tin phan hdi cu thé duéi dang cia delta () SNRs. Thong tin
trong truong bao céo tao chum dugc nén VHT va trudng con bdo cdo tao chum
danh riéng da ngudi ding cé thé dugc sir dung béi bd tao chium da ngudi ding
dé x4c dinh céc ma tran din hudng Q.

Bang 9 thé hién cac trudng con cia trudng con bao cdo tao chum danh
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riéng da nguoi dung dugc chira trong khung tao chim dugc nén VHT.

[Bang 9]
Truong con Cac | Mo ta
Bit
Delta SNR dbi véi|4 | Do léch gitta SNR cia séng mang con tuong

dong khong gian-thoi
gian 1 d6i v&i séng
mang k =

sscidx(0)

con

tng va SNR trung binh cua tat ca séng mang
con dbi voi dong khong gian-thdi gian twong

ung.

Delta SNR dbi véi | 4 Do 1éch gilta SNR cia séng mang con tuong
dong khong gian-thoi g va SNR trung binh cta tit ci séng mang
gian Nc dbi véi séng con dbi v6i dong khong gian-thoi gian twong
mang con k = ung.

sscidx(0)

Delta SNR dbi véi | 4 Do 1éch gira SNR cua séng mang con tuong
dong khong gian-thoi g va SNR trung binh cia tit ca séng mang
gian 1 d6i voi séng con d6i v6i dong khong gian-thoi gian tuong
mang con k = ung.

sscidx(1)

Delta SNR d6i voi|4 | Do léch gifta SNR cta song mang con tuong

dong khong gian-thoi
gian Nc dbi véi song
mang k =

sscidx(1)

con

g va SNR trung binh ctia tit ca séng mang
con d6i v6i dong khong gian-thdi gian tuong

ung.
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Delta SNR d6i voi|4 | Do léch giita SNR clia séng mang con tuong

dong khong gian-thoi ung va SNR trung binh cua tht ca séng mang
gian 1 dbi véi song con dbi véi dong khong gian-thdi gian twong
mang con k = ung.

sscidx(Ns’—1)

Delta SNR dbi véi|4 | D6 léch gitta SNR clia séng mang con twong

dong khong gian-thoi timg va SNR trung binh cda tit ca séng mang
gian Nc ddi véi song con dbi v6i dong khong gian-thoi gian tuong
mang con k = ung.

sscidx(Ns’-1)

Vién dan t6i Bang 9, trudng con bdo céo tao chum danh riéng da
ngudi ding c6 thé bao gbm SNR dbi v6i mdi dong thoi gian-khdng gian d6i véi
mdi séng mang con.

MBOi trudong con Delta SNR c¢6 gia tri ma nim trong khoang —8 dB dén
7 dB véi céc sb gia 1 dB.

scidx() lién quan dén (cac) séng mang con ma truyén truong con Delta
SNR. N 12 sb lugng séng mang con ma truyén truong con Delta SNR t6i bd tao
chum.

FIG.15 1 so dd minh hoa khuén dang khung kiém tra vong bdo co
tao chum trong hé théng truyén thong khoéng day ma sang ché c6 thé duoc 4p
dung toi. |

Vién dan t6i FIG.15, khung kiém tra V6ng bao cao tao chum bao gém
truong didu khién khung, truong khoang thoi gian, truong RA (dia chi thu),
trudng TA (dia chi truyén), trudng So dd bit truyén lai phan doan phan héi, va
FCS.

Gia tri truong RA 1a dia chi cta phia thu dy dinh.

Gi4 tri truong TA 14 dia chi cta thiét bi tram (STA) ma truyén kiém tra

vong bao céo tao chum hodc TA bao hi¢u bang thong.
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Trudng So dd bit truyén lai phan doan phan hdi chi bio cic phan doan
phan hdi dugc yéu cAu ctia b4o cdo tao chum dugc nén VHT.

Néu bit trong vi tri n (n=0 d6i v6i LSB va n=7 déi v6i MSB) la 1, thi
phén doan phan hdi véi trudng con cac phan doan phan hdi con lai trong trudng
didu khién MIMO théng lugng rat cao bing n dugc yéu cau. Néu bit trong vi tri
n 13 0, thi phan doan phan hdi véi trudng con céc phan doan phan héi con lai
trong trudng diu khién MIMO théng lugng rét cao bang n khong duoc yéu cau.

ID nhém

Do hé théng WLAN thong luong rit cao hd tro viéc truyén
MU-MIMO déi véi thong luong cao hon, thiét bi diém truy nhép (AP) c6 thé
truyén khung dit liéu mot cach dong thoi téi it nhit mot thiét bi tram (STA) duoc
ghép cap MIMO. Thiét bi diém truy nhap (AP) cé thé truyén dit liéu mot cach
ddng thoi t61 nhom thiét bi tram (STA) bao gdm it nhat mt thiét bi tram (STA)
dugc két hop vé6i né. Vi du, s lugng thiét bj tram (STA) dwoc ghép cip téi da
c6 thé 1a 4. Khi s6 luong dong khong gian t6i da 1a 8, t51 da 4 dong khong gian
c6 thé dugc cap t6i mbi thiét bi tram (STA).

Trong hé théng WLAN hd trg thiét lap lién két truc tiép tao két nbi
dudng ngdm (TDLS), Thiét 1ap lién két tryc tiép (DLS), hosic mang dang ludi,
thiét bi tram (STA) ma dang cb géng guri dit liéu c6 thé giri PPDU t6i c4c thiét bi
tram (STA) bang cach sir dung phwong phap truyén MU-MIMO.

Vi du trong d6 thiét bi didm truy nhdp (AP) giri PPDU tdi céc thiét b
tram (STA) theo phuong phap truyén MU-MIMO dugc mb ta dudi day.

Thiét bi diém truy nhép (AP) truyén PPDU mét cach dong thoi t6i cac
thiét bi tram (STA) dugc ghép cdp thudc vé nhém thiét bi tram (STA) dich
truyén thong qua cic dong khong gian khac nhau. Nhu dugc mé ta néu trén,
truong VHT-SIG-A cta khuon dang PPDU thong luong rat cao bao gdm thong
tin ID nhoém va thong tin dong khong gian-thoi gian. Do d6, mdi thiét bi tram
(STA) c6 thé x4c dinh ring PPDU c6 duoc gt téi chinh né hay khong. Khong

¢6 cac dong khong gian c6 thé duge gan téi cac thiét bi tram (STA) cu thé trong
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nhém thiét bi tram (STA) dich truyén va do d6 khong cé dit liéu nao s& dugce
truyén.

Khung quéan ly ID nhém dugc st dung dé gan hoic thay d6i vi tri
ngudi ding tuong Gng véi mot hodc nhiéu ID nhém. Tic 13, thiét bi diém truy
nhip (AP) c6 thé théng bao cho cac thiét bi tram (STA) dugc két ndi téi ID
nhém cu thé thong qua khung quan 1y ID nhém truéce khi thyc hién viée truyén
MU-MIMO.

FIG.16 13 so d6 minh hoa khung quan ly ID nhém trong hé théng
truyén thong khong ddy ma sang ché c6 thé duoc ap dung téi.

Vién dan t6i FIG.16, khung quan ly ID nhém 1a khung thao tic VHT
dé hd tro chire ning VHT, va phan chinh khung ctia né bao gbm truong Thao tac.
Truong Thao tac dugc chira trong phén chinh khung ctia khung MAC dé cung
cAp co ché dé chi rd cac thao tic quan 1y duge mé rong.

Trudong Thao tac bao gdm truong danh muyc, trudng Thao tac VHT,
truong diéu khién MIMO théng lugng rit cao, truong Mang trang théi thanh
vién, va truong Mang vi tri nguoi dung.

Trudng danh muc duoc thiét 1ap 13 gia tri chi bdo danh muc VHT (tlrc
1a, khung thao tac VHT), va truong Thao tdc VHT dugc thiét 13p thanh gié tri chi
bao khung quén ly ID nhém.

Truong Mang trang thai thanh vién bao gbdm 1-bit truong con trang
thai thanh vién dbi voi mdi nhém. Néu truong con trang thai thanh vién dugce
thiét 14p 1a 0, didu nay chi bao rang thiét bi tram (STA) khong phai 1a thanh vién
ctia nhém, va néu trudong con trang thai thanh vién duge thiét 14p 1a 1, didu nay
chi bao rang thiét bi tram (STA) 1 thanh vién ctia nhém. Bing céch thiét 1ap mot
hodc nhidu truong con Trang thai thanh vién trong trudng Mang trang thai thanh
vién 12 1, mot hodc nhiéu nhém c6 thé duoc gan 16 thibt bi tram (STA).

Thiét bi tram (STA) c6 thé c6 vi tri ngudi ding trong mdi nhém ma né
thudc ve.

Truong Mang vi tri ngudi dung bao gdm 2-bit truong con Vi tri nguoi
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dung d6i voi mdi nhém. Vi tri ngudi ding cia thiét bi tram (STA) trong nhém
ma né thudc vé duoc chi bao bdi trudng con Vi tri ngudi diung trong trudong
Mang vi tri ngudi dung. Thiét bi diém truy nhap (AP) c6 thé gan vi tri ngudi
ding giéng nhau tdi céc thiét bi tram (STA) khéac nhau trong mdi nhém.

Thiét bi diém truy nhép (AP) c6 thé truyén khung quéan Iy ID nhém
chi néu tham sb dot11 VHTOptionImplemented 14 ding. khung quan ly ID nhém
s& duoc gui tGi chi cac STA thong lugng rat cao ma cé trudng kha ning bd nhan
chum da ngudi dung trong trudng phan tir cac kha nang VHT dugc thiét 1ap 1a 1.
Khung quan 1y ID nhém s& dugce gii nhu la khung duge danh dia chi riéng biét.

Thiét bi tram (STA) thu khung quan 1y ID nhém véi trudng RA khép
véi dia chi MAC cua ndé. Thiét bj tram (STA) cidp nhat tham s6
GROUP_ID MANAGEMENT, tham s6 PHYCONFIG_VECTOR, dva trén ndi
dung cta khung quan ly ID nhém thu dugc.

Viéc truyén khung quan ly ID nhém téi STA va x4c nhan duge két hop
bét ky tir thiét bi tram (STA) s& dugc hoan thanh truéc khi truyén PPDU da
ngudi dung t6i thiét bi tram (STA).

PPDU da nguoi dung s€ dugc truyén t6i thiét bi tram (STA) dua trén
ndi dung cua khung quan ly ID nhém ma vira dugc truyén t6i thiét bi tram
(STA) va dé cho ACK dugc thu.

Khung MU-MIMO dudng xudng

FIG.17 13 so d6 minh hoa khudn dang PPDU da ngudi dung dudng
xudng trong hé théng truyén thong khong diy ma phuong 4n clia sing ché co thé
dugc ép dung tai.

Vién dan t6i FIG.17, PPDU c6 c4u triic d bao gébm phan doan dau va
trudng dir lidu. Trudong dir lidu c6 thé bao gdm truong dich vu, truong PSDU
duoc x40 tron, cac bit dudi, va cac bit dém.

Thiét bi diém truy nhap (AP) c6 thé két hop cac MPDU va truyén
khung dit liéu nho str dung khuén dang MPDU (A-MPDU) duoc két hop. Trong
trudng hop nay, truong PSDU duogc x4o tron co thé bao gdm A-MPDU.
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A-MPDU bao gdm chudi ctia mot hozic nhiéu khung con A-MPDU.

Trong truong hop ciia PPDU théng luong rat cao, do dai cia mdi
khung con A-MPDU 1a bdi cta 4 octet. Do d6, A-MPDU c6 thé bao gdm phin
dém két thuc khung (EOF) gdm 0 dén 3 octet sau khung con A-MPDU cubi
cling d& ghép A-MPDU véi octet cudi ciing ctia PSDU.

Khung con A-MPDU bao gdém phan tach MPDU, va MPDU cé thé
dugc bao gdm mdt cach tily chon sau phan tich MPDU. Ngoai ra, octet dém
dwoc gin vio MPDU & tao ra do dai ctia mdi khung con A-MPDU trong boi
cha 4 octet ngoai khung con A-MPDU cubi cling trong mdt A-MPDU.

Phin tdch MPDU bao gdm truong danh riéng, truong d6 dai MPDU,
truong kiém tra du vong (CRC), va trudng ky tu phan tach.

Trong truong hgp cia PPDU thong luong rat cao, phan tich MPDU c6
thé con bao gdm trudng két thiuc khung (EOF). Néu truong d6 dai MPDU 1a 0
va khung con A-MPDU ho#c A-MPDU dugc sit dung cho viéc tao dém bao gbm
chi mot MPDU, trong trudng hop ctia khung con A-MPDU ma trén d6 MPDU
tuong tmg dugc mang, truong EOF duoc thiét 1ap 1a “1.” Néu khong, trudng
EOF dugc thiét 1ap 13 “0.”

Trudng d6 dai MPDU bao gdm thong tin vé& d6 dai cia MPDU.

Néu MPDU khéng duge bd tri trong khung con A-MPDU tuong Ung,
truong do dai PDU duoc thiét 1ap 1a “0.” Khung con A-MPDU ma trong d6
treong do dai MPDU c6 gia tri 1a “0” dugc st dung dé duoc dém vao A-MPDU
trong tmg dé ghép A-MPDU véi céc octet kha dung trong PPDU thong lugng
rat cao.

Trudong CRC bao gdm théng tin CRC dé kiém tra 18i. Truong ky tu
phén tach bao gdm thong tin mau duge st dung dé tim kiém phan tach MPDU.

Ngoai ra, MPDU bao gdm tiéu d&8 MAC, phan chinh khung, va chudi
kiém tra khung (FCS). |

FIG.18 13 so d6 minh hoa khuén dang PPDU da ngudi dung dudng

xudng trong hé théng truyén thong khong ddy ma phuong 4n cla sdng ché c6 thé
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dugc ap dung tdi.

Trén FIG.18, s6 luong thiét bj tram (STA) ma thu PPDU tuong tng
duoc gia thiét 13 3 va sb luong cac dong khong gian duge cip phat t6i mdi thiét
bi tram (STA) dugc gia thiét 1a 1, nhung sb luong thiét bi tram (STA) dugc ghép
cdp v6i thiét bi diém truy nhap (AP) va sd luong cac dong khong gian duge cap
phat téi mdi thiét bi tram (STA) khong bi gi6i han & day.

Vién din t6i FIG.18, PPDU da ngudi ding c6 céu tric dé bao gbm céc
truong hudn luyén - theo k¥ thuat cii (L-TF) (ttc 13, L-STF va L-LTF), trudng
L-SIG, truong VHT-SIG-A, cac VHT-TF (tic la, truong huén luyén ngin -
Thong lwong rat cao va truong hudn luyén dai - Thong lugng rit cao), truong
VHT-SIG-B, trudng dich vu, mot hodc nhiéu PSDU, truong dém, va bit dudi.
Cac truong huin luyén - theo k¥ thuat cii (L-TF), trudng L-SIG, trudng
VHT-SIG-A, cac VHT-TF, va truong VHT-SIG-B 14 tuong tu nhu trén FIG4, va
phan mé ta chi tiét ciia né duogc bod qua.

Thong tin dung cho viéc chi bdo khoang thoi gian PPDU c6 thé duoc
chira trong truong L-SIG. Trong PPDU, khoang thoi gian PPDU duoc chi bao
bdi trudng L-SIG bao gdm ky tw ma trudng VHT-SIG-A di dugc cap phét t6i,
ky tw ma cdc VHT-TF d4 duoc cip phét t6i, truong ma truong VHT-SIG-B da
duogc cAp phat t6i, cac bit tao thanh truong dich vu, céc bit tao thanh PSDU, céc
bit tao thanh truong dém, va céc bit tao thanh truong duoi. Thiét bi tram (STA)
ma thu PPDU c¢6 thé thu dugc théng tin vé& khoang thoi gian ctia PPDU thong
qua théng tin chi bao khoang thoi gian cia PPDU dugc chtra trong truong
L-SIG.

Nhu dugc md ta néu trén, thong tin ID nhém va thong tin sd dong
khong gian va thoi gian d6i véi mdi nguoi ding dugc truyén théng qua
VHT-SIG-A, va thong tin phuong phap ma héa va MCS dugc truyén thong qua
VHT-SIG-B. Do d6, cic bd nhén chim cé thé kiem tra VHT-SIG-A va
VHT-SIG-B va c6 thé nhén biét duoc ring khung c6 phai 1a khung MIMO da
ngudi ding ma bd nhan chum thudc vé hay khong. Do d6, thiét bi tram (STA)
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ma khoéng phai 1a STA thanh vién cua ID nhém tuong tng hodc ma 1a thanh vién
ctia ID nhém tuong Gmg, nhung trong d6 sé luong dong dugc cAp phat toi thiét
bi tram (STA) 1a “0” dugc cu hinh dé tam dimg viéc thu cta 16p vat ly t6i phan
két thuc cia PPDU tir truong VHT-SIG-A, nho d6 c¢6 kha ning lam giam tiéu
thu cong suét.

Trong ID nhém, thiét bi tram (STA) ¢ thé nhan biét ring bd nhan
chum thudc v& nhém da ngudi dung nao va day 1a ngudi dung ma thude vé céc
ngudi ding ctia nhém ma thiét bi tram (STA) thudc vé d6 va ngudi ding nao
duoc bd tri tai vi tri ndo, tic 13, PPDU dugc thu thong qua dong nao béng cach
thu truée d6 khung quan ly ID nhém duge truyén bdi bg tao chum.

T4t ca MPDU duoc truyén trong PPDU da ngudi dung thong luong rat
cao dua trén 802.11ac dugc bao gdm trong A-MPDU. Trong trudng dit liéu cta

FIG.18, mdi VHT A-MPDU c6 thé dugc truyén trong dong khéc nhau.
Trén FIG.18, cac A-MPDU c¢6 thé ¢ cac kich c& bit khac nhau do kich

c& cua dit lidu duoc truyén téi mdi thiét bj tram (STA) c6 thé khéc nhau.

Trong truong hgp nay, viéc tao dém tréng c6 thé duoc thuc hién sao
cho thoi gian khi viéc truyén cua cac khung dit liéu dugc truyén bdi by tao chum
duoc két thue 13 twong tu nhu thoi gian khi viée truyén ctia khung dit ligu truyén
khoang thoi gian t6i da dugc két thac. Khung dit ligu truyén khoang thoi gian t6i
da c6 thé 1a khung trong d6 dit liéu dugc xubng hop 18 dugc truyén boi bd tao
chim trong thodi gian dai nhit. Dir liéu duong xubng hop 18 c6 thé 1a dit lidu
dudng xudng ma khong duoc tao dém tréng. Vi dy, dit liéu duong xudng hop 18
c¢6 thé duge chira trong A-MPDU va duoc truyén. Viéc tao dém tréng c6 thé
duoc thyuc hién trén cac khung dir 1i€u con lai ngoai khung dit liéu truyén khoang
thoi gian t6i da cia cac khung dit ligu.

Déi v6i vide tao dém trdng, bd tao chim cé thé dién diy mot hozc
nhidu khung con A-MPDU, duoc dit tam thoi trong phan phia sau cla cac
khung con A-MPDU trong khung A-MPDU, véi chi truong phén tach MPDU
thong qua viéc ma hoa. Khung con A-MPDU c6 d6 dai MPDU 1a 0 c6 _thé dugc
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goi 13 khung con tréng.

Nhu dugc md ta néu trén, trong khung con tréng, truong EOF cla
phén tich MPDU duoc thiét 1ap 1a “1.” Do d6, khi truong EOF duge thiét 1ap 1a
1 dugc phat hién trong 16p MAC cua thiét bi tram (STA) trén phia thu, viéc thu
cta 16p vat Iy dugc tam dirng, nhd d6 c6 kha nang lam gidm tiéu thu cong suét.

Thu tuc xac nhan khoi

FIG.19 14 so d minh hoa xt 1y truyén MU-MIMO dudng xudng trong
hé théng truyén thong khong diy ma sang ché c6 thé duge ap dung t6i.

MI-MIMO trong 802.11ac hoat dong chi trong chidu duong xubng tir
thiét bi diém truy nhdp (AP) t6i cdc may khic. Khung da ngudi ding c6 thé
duoc truyén t61 nhiéu bo thu tai cling thoi diém, nhung cic xac nhan phai dugc
truyén mot cach riéng biét trong chidu duong 1én.

Moi MPDU dugc chuyén trong PPDU da ngudi dung théng lugng rat
cao dua trén 802.11ac dugc chira trong A-MPDU, vi vy c4c phan hoéi dbi véi
cac A-MPDU trong PPDU da nguoi dung thong lugng rat cao ma khong phai 13
cac phan hdi tirc thoi dbi véi PPDU da ngudi dung thong luong rt cao dugc
truyén dé phan hoi lai cac khung BAR (Block Ack Request — Yéu cau x4c nhan
khéi) béi thiét bi diém truy nhap (AP).

DAu tién, thiét bi diém truy nhip (AP) truyén PPDU da ngudi dung
thong luong rat cao (tic 13, phﬁn doan dau va dir liéu) t6i moi bd thu (tic 13,
STA 1, STA 2, va STA 3). PPDU da ngudi ding thong luong rat cao bao gbm
" cac A-MPDU théng lugng rét cao ma cin duge truyén téi mdi thiét bi tram
(STA).

Nho thu PPDU da ngudi ding théng luong rat cao tir thiét bi diém
truy nhép (AP), STA 1 truyén khung BA (Block Acknowledgement — X4c nhén
khéi) t6i thiét bi diém truy nhap (AP) sau SIFS. Phan mb ta chi tiét hon cua
khung BA s& dugc mo ta sau day.

Nho thu BA tir STA 1, thiét bi diém truy nhip (AP) truyén khung
BAR (block acknowledgement request — yéu cu xac nhan khéi) téi STA 2 sau
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khoang tréng lién khung ngin (SIFS), va STA 2 truyén khung BA téi thiét bi

diém truy nhap (AP) sau khoang tréng lién khung ngén (SIFS). Nho thu khung

BA tir STA 2, thiét bj diém truy nhap (AP) truyén khung BAR t6i STA 3 sau

khoéang tréng lién khung ngin (SIFS), va STA 3 truyén khung xac nhan khéi

(BA) t6i thiét bi diém truy nhap (AP) sau khoang trong lién khung ngén (SIFS).
Khi xi Iy ndy dwoc thye hién trén tt ca STA, thiét bi diém truy nhap

(AP) truyén PPDU da ngudi dung tiép theo t6i tat ca cac thiét bi tram (STA).
Cac khung ACK (Xéc nhan)/x4c nhén khéi

N6i chung, khung ACK duoc sir dung nhu 13 phan héi dbi véi MPDU,
va khung x4c nhan khdi dugc sir dung nhu 12 phan héi dbi véi A-MPDU.

FIG.20 13 so dd minh hoa khung ACK trong hé thdng truyén thong
khong diy ma sang ché c6 thé duoc ap dung t6i.

Vién dan téi FIG.20, khung ACK bao gdm trudong diéu khién khung,
truong khoang thoi gian, truong RA, va FCS.

Truong RA dugc thiét 18p 1a gié tri cua truong dia chi 2 cua khung di
lidu lién trudce, khung quan 1y, khung yéu cu xac nhan khéi, khung xac nhan
khéi, hodic khung kiém tra vong PS.

Péi véi cac khung ACK duoc giri boi cac thiét bi tram khong theo
chit luong dich vu (non-QoS), néu truong con Thém phan manh (More
Fragments) dugc thiét 1ap 1 0 trong trudng diéu khién khung ctia khung dit liéu
lién trude hodic khung quan 1y, gia tri khoang thdi gian dugce thiét 14p 14 0.

DPéi véi cac khung ACK khéng dwoc gii béi cac thiét bj tram
non-QoS, gia tri khoang thoi gian dugc thiét lap 1a gié tri thu dugce tr truong
Khoang thoi gian/ID cta khung dit liéu lién trude, khung quan ly, khung kiém
tra vong PS, khung BlockAckReq, hodc khung xac nhén khéi trir thoi gian, theo
micrd gidy, duoc yéu cdu dé truyén khung ACK va khoang thoi gian SIFS cuia
n6. Néu khoang thoi gian dugc tinh toan bao gbm phéan micrd gidy, gi tri nay
duoc lam tron téi s6 nguyén cao hon tiép theo.

Sau day, khung yéu cau xac nhan khoi s& duge mo ta.
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FIG:21 12 so db minh hoa khung yéu cau xac nhan khéi trong hé théng
truyén thong khong day ma sang ché ¢ thé dugc 4p dung t6i.

Vién dn t6i FIG21, khung yéu ciu x4c nhan khdi bao gbém trudong
didu khién khung, trudng khoang thoi gian/ID, trudng RA, trudng TA, trudng
didu khién BAR, truong théng tin BAR, va chudi kiém tra khung (FCS).

Trudng RA c6 thé duoc thiét 14p 13 dia chi cta thiét bi tram (STA) ma
thu khung BAR.

Trudng TA c6 thé duoc thiét 14p 13 dia chi cta thiét bi tram (STA) ma
truyén khung BAR.

Trudng diéu khién BAR bao gbm trudng con chinh sich xdc nhan
BAR, truong con Multi-TID, trudng con so dd bit dugc nén, truong con danh

riéng, va truong con TID Info.
Béng 10 thé hién trudng didu khién BAR.
[Bang 10]

Truong con | Cac | Mo ta

Bit

Chinh  sach |1 Thiét 14p 13 0 khi bo giri yéu cdu ACK trung gian ctia viéc

Xac nhan truyén dir liéu.
BAR Thiét 14p 13 1 khi bd giri khong yéu cau ACK trung gian

cua viéc truyen dit liéu.

Multi-TID 1 Chi bdo loai cia khung BAR phuy thudc vao céc gia tri

So dd bitl1 ctia trudng con Multi-TID va trudng con so d6 bit dugce
duogc nén nén.

00: BAR co ban

01: BAR duogc nén

10: Danh riéng

11: Multi-TID BAR

Danh riéng 9
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TID Info 4 | Y nghia coa truong TID Info phu thudc vao loai cua
khung BAR.

DPéi véi khung BAR co ban va khung BAR dugc nén,
treong con nay chira thong tin vé cac TID ma dé khung
BA duoc yéu cau.

Péi v6i khung Multi-TID BAR, trudng con ndy chira s6

lugng céac TID.

Truong thong tin BAR chira théng tin khac nhau phu thudc vao loai
ctua khung BAR. Piéu nay s& dugc mé ta cé vién dan téi FIG.22.

FIG.22 14 so @6 minh hoa trudng thong tin BAR ctia khung yéu cau
xé4c nhan khéi trong hé théng truyén théng khong diy ma séng ché c6 thé duoc
ap dung téi.

Phén (a) ctia FIG.22 minh hoa trudng thong tin BAR cua cic khung
BAR co ban va céc khung BAR dugc nén, va phan (b) ciia FIG.22 minh hoa
truong thong tin BAR cta khung Multi-TID BAR.

Vién dan t6i phan (a) cua FIG.22, dbi véi cac khung BAR co ban va
cac khung BAR dugc nén, truong thong tin BAR bao gdém truong con didu
khién chudi bat diu x4c nhan khéi.

Trudng con diéu khién chudi bit dau xac nhan khdi bao gdm truong
con sb phan manh va trudng con sd chudi bét dau.

Trudng con sb6 phan manh dugc thiét 14p 13 0.

Péi v6i khung BAR co ban, trudng con sb chudi bt ddu chira s thir
tu cia MSDU thtr nhit ma dé khung BAR tuong tmg dugc giri duge giri. Ddi
v6i khung BAR duoc nén, truong con diéu khién chudi bat dau chira s6 thir tu
ciia MSDU hodc A-MSDU thtr nhit ma dé khung BAR tuong tmg dugc giri
dugc gui.

Vién dn t6i phan (b) ctia FIG22, d6i v6i khung Multi-TID BAR,
truong thong tin BAR bao gdm trudng con trén théng tin TID (Per TID Info) va

truong con di€u khién chudi bat dau xac nhan khoi, ma duoc lép lai doi voi moi
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TID.

Trudng con Per TID Info bao gdm trudng con danh riéng va truong
con gia tri TID. Truong con gia tri TID chtra gia tri TID.

Nhu duge mé ta néu trén, trudng con didu khién chudi bét dau xéc
nhan khdi bao gdm cac trudng con sb phan manh va s6 chudi bét dau. Truong
con s phan manh dugc thiét 1ap 14 0. Truong con diéu khién chudi bét dau chira
sd thtr ty cia MSDU hoic A-MSDU thtr nhit ma ¢ khung BAR tuong tng
dugc gui dugc gui.

FIG.23 14 so d6 minh hoa khung x4c nhan khéi trong hé thdng truyén
thong khong day ma sang ché c¢6 thé dugc 4p dung téi.

Vién dan t6i FIG.23, khung x4c nhén khéi (BA) bao goém truong didu
khién khung, trudng Khoang thoi gian/ID, trudng RA, trudng TA, trudng didu
khién BA, truong thong tin BA, va chudi kiém tra khung (FCS).

Trudng RA c6 thé dugc thiét 1ap 1a dia chi cua thiét bi tram (STA) ma
yéu cau khung BA.

Trudng TA c6 thé dugc thiét 1ap 13 dia chi cta thiét bj tram (STA) ma
truyén khung BA.

Trudng diéu khién BA bao gdm truong con chinh sach x4c nhan BA,
trudng con Multi-TID, trudng con so dd bit dugc nén, truong con danh riéng, va
truong con TID Info.

Bang 11 thé hién trudng didu khién BA.

[Bang 11]

Trudong con | Cac | Mo ta

Bit

Chinh sach |1 | Thiét lap 13 0 khi bd giri yéu cdu ACK tirc thdi cua
xac nhan BA viéce truyén dir liéu.
Thiét 14p 13 1 khi bd giri khéng yéu cau ACK tirc thoi

cua viéc truyen dir li¢u.
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Multi-TID 1 Chi bao loai ctia khung BA phu thudc vao céc gia tri

So dd bitl1 cta trudng con Multi-TID va truong con So dd bit

dugc nén duogc nén.

00: BA co ban

01: BA dugc nén
10: Danh riéng

11: Multi-TID BA

Reserved 9

TID Info 4 | Y nghia cta truomg TID Info phu thudc vao loai cia
khung BA.

Pbi véi khung BA co ban va khung BA dugc nén,
truong con ndy chira thong tin trén cdc TID ma dé
khung BA duoc yéu cau.

Déi v6i khung Multi-TID BA, trudng con ndy chira
s6 lwong TID.

Trudng thong tin BA chira théng tin khac nhau phy thudc vao loai ctia
khung BA. Piéu nay s& duoc md ta c6 vién dan téi FIG.24.

FIG.24 13 so dd minh hoa trudng thong tin BA ciia khung x4c nhan
khéi trong hé thdng truyén thong khong diy ma sang ché co thé dugc 4p dung
toi.

Phén (a) ctia FIG.24 minh hoa truong théng tin BA cia khung BA co
béan, phan (b) ctia FIG.24 minh hoa trudng théng tin BA ciia khung BAR dugc
nén, va phan (c) cia FIG.24 minh hoa trudng thong tin BA ctia khung Multi-TID
BA.

Vién dn t6i phan (a) cua FIG24, dbi véi khung BA co ban, trudng
thong tin BA bao gdm truong con didu khién chudi bt d4u xac nhéan khdi va
trudmg con so dd bit x4c nhan khéi.

Nhu dugc mo ta néu trén, truong con di€u khién chuoi bat dau xac
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nhan khdi bao gdm trudong con s phan manh va trudng con s6 chudi bét dau.

Trudng con sé phan manh dugc thiét 1ap 13 0.

Trudng con sb chudi bit dau chira sé thir tu cia MSDU thir nhit ma
dé khung BA tuong tng dugc gir, va duoc thiét 14p 13 cing gia tri nhu khung
BAR co ban lién trudc.

Trudng con so dd bit xac nhan khdi c6 do dai 128 octet va duoc sir
dung dé chi bao trang thai cta t6i da 64 MSDU thu dugec. Néu bit ctia truong
con so dd bit xac nhén khdi c6 gia tri 1a ‘1°, diéu nay chi bao viéc thu thanh
cong cia mot MSDU tuong ing véi vi tri bit nay, va néu bit cta trudng con so
dd bit x4c nhan khéi c6 gia tri 1a <0°, diéu nay chi bao viéc thu khong thanh cong
ciia mot MSDU tuong Ung véi vi tri bit nay.

Vién dan t4i phén (b) cua FIG24, dbi véi khung BA dugc nén, trudng
thong tin BA bao gdm trudng con diéu khién chudi bét d4u x4c nhan khdi va
trudmg con so dd bit x4c nhan khéi.

Nhu duge mé ta néu trén, trudng con didu khién chudi bt diu xac
nhan khéi bao gdm truong con sé phan manh va truong con s6 chudi bét dau.

Trudng con s6 phan manh duoc thiét 1ap 14 0.

Trudng con sb chudi bit diu chira s6 th ty cia MSDU hodc
A-MSDU thir nhét tht nhit ma dé khung BA twong tmg duoc giri, va duge thiét
18p 1a cung gia tri nhu khung BAR co ban lién trude.

Trudng con so dd bit x4c nhan khdi c6 d6 dai 8 octet va duoc st dung
dé chi béo trang thai cua tdi da 64 MSDUs va A-MSDU thu duge. Néu bit cla
trudng con so dd bit xac nhan khéi cé gia tri 1a 1°, diéu nay chi bo viéc thu
thanh cong ctia mét MSDU hoac A-MSDU tuong tmg v6i vi tri bit nay, va néu
bit clia tredng con so dd bit x4c nhén khdi c6 gié tri 13 ‘0’, didu nay chi bao viéc
thu khong thanh cdng cua mot MSDU hoac A-MSDU tuong Umg véi vi tri bit
nay.

Vién din téi pha‘in (c) cua FIG24, dbi véi khung Multi-TID BA,
truong thong tin BA bao gém truong con trén thong tin TID (Per TID Info) va
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trudng con diéu khién chudi bét diu xac nhan khéi, ma duoc lap lai dbi véi mdi
TID theo tht tu TID tang lén.

Trudng con Per TID Info bao gdm trudng con danh riéng va trudng
con gia tri TID. Truong con gia tri TID chtra gia tri TID.

Nhu dugc md ta néu trén, trudng con didu khién chudi bét dau xac
nhan khdi bao gdm céc truong con sb phan manh va s6 chudi bt dau. Truong
con s6 phan manh duoc thiét 14p 14 0. Trudong con didu khién chudi bat dau chira
s§ thtt tw cia MSDU hodc A-MSDU thr nhit ma dé khung BA tuong tng dugc
gui.

Trudng con so dd bit xdc nhan khdi c6 d6 dai 8 octet. Néu bit ciia
trudng con so do bit xac nhan khéi co gia tri 1a ‘1, didu nay chi béo viéc thu
thanh c6ng cua mét MSDU hoac A-MSDU tuong tmg véi vi tri bit nay, va néu
bit ctia trudmg con so dd bit x4c nhan khdi 6 gia tri 14 ‘0, didu nay chi bao viéc
thu khong thanh cong cua mét MSDU hodc A-MSDU tuong tmg voi vi tri bit
nay.

Phuong phap truyén da ngudi ding (MU) dudng 1én (UL)

Khuon dang khung méi dung cho hé théng 802.11ax, tirc 13, hé théng
WLAN thé hé tiép theo, duoc mo ta trong trudng hop trong d6 céc nha san xuét
cla céc trudng khéc nhau ¢ nhiéu quan tdm dén Wi-Fi thé hé tiép theo va nhu
ciu d6i v6i thong lugng cao va cai thién hidu ning chét luong trai nghiém (QoE)
duoc tang 1én sau 802.11ac.

IEEE 802.11ax 1a mot trong cac hé théng WLAN vira dugc dugc Xuat
méi 12 céc hé théng WLAN thé hé tiép theo dé hd trg toc do dit lidu cao hon va
xur ly tai nguoi dung cao hon, va cling dugce goi 1a WLAN hiéu quéa cao (HEW).

Hé théng WLAN IEEE 802.11ax c6 thé hoat dong trong bang tan sd
2,4 GHz va bang tan sb 5 GHz nhu céc hé théng WLAN hién tai. Ngoai ra, hé
théng WLAN IEEE 802.11ax ciing c6 thé hoat déng trong bing tan sb 60 GHz

cao hon.

Trong hé théng IEEE 802.11ax, kich ¢& FFT 16n hon gép bdn 1an so
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véi ctia cac hé théng OFDM IEEE 802.11 hién tai (vi du, IEEE 802.11a, 802.11n,
va 802.11ac) c6 thé duoc sit dung trong mdi bing théng dé nang cao thong
luong trung binh va viée truyén bén viing ngoai troi d6i véi nhidu lién ky tu.
Diéu ndy duoc md ta dudi ddy c6 vién din t6i cac hinh vE lién quan.

Sau déy, trong phan mé ta ciia PPDU khuén dang hiéu qua cao theo
phuong 4n cua sang ché, cic phan mé ta cia PPDU khuén dang khong phai
Théng luong cao (HT), PPDU khudn dang hdn hop HT, PPDU khudn dang
treong xanh HT va/hoac PPDU khudn dang thong luong rt cao (VHT) néu trén
c6 thé duoc thé hién trong phan mé ta cia PPDU khudn dang hiéu qua cao mic
du ching khong duge mo ta khéc.

FIG.25 14 so d6 minh hga PPDU khuén dang hiéu qué cao (HE) theo
phuong 4n ctia séng ché.

FIG.25(a) minh hoa cAu tric gian lugc ctia PPDU khuén dang hiéu
qué cao, va cac FIG.25(b) dén FIG.25(d) minh hoa céc c4u hinh chi tiét hon cta
PPDU khudn dang hiéu qua cao.

Vién dn t6i FIG.25(a), PPDU khuén dang hiéu qua cao d6i véi HEW
c6 thé vé& co ban bao gdm phan theo k¥ thut cii (phan L: phan theo k¥ thuat cfi),
phén hiu qua cao (HE), va truong dit liéu HE.

Phin theo k§ thuét cii (phin L) bao gdm L-STF, L-LTF, va trudng
L-SIG nhu trong dang dugc duy tri trong hé théng WLAN hién tai. L-STF,
L-LTF, va trudng L-SIG c6 thé dugc goi 13 phan doan dau theo k§ thuat cil.

Phan hiéu qua cao (HE) 14 phin duoc dinh nghia méi cho tidu chuin
802.11ax va c6 thé bao gdm HE-STF, truong HE-SIG, va HE-LTF. Trén
FIG.25(a), chudi cua HE-STF, truong HE-SIG, va HE-LTF dugc minh hoa,
nhung HE-STF, truong HE-SIG, va HE-LTF co6 thé c6 cAu tric theo chudi khac.
Ngoai ra, HE-LTF c6 thé dugc bo qua. Khong chi HE-STF va HE-LTF, ma con
truomg HE-SIG c6 thé duoc goi chung 14 phan doan dau HE.

Ngoai ra, phin theo k§ thuét cii (phan L), phén hiéu qua cao (HE)
(hodc phan doan diu HE) c6 thé duoc goi chung 1a phén doan dau vat 1y (PHY).
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Trudng HE-SIG c6 thé bao gdm théng tin (vi du, OFDMA, MIMO da
ngudi dung dudng 1én, va MCS néng cao) dé giai ma truong dit liéu-HE.

Phan theo k¥ thuat cii (phan L) va phéan hiéu qua cao (HE) c6 thé ¢6
céc kich c¢& bién dbi Fourier (FFT) khac nhau (tirc 13, khoang cach séng mang
con khéc nhau) va sir dung cac tién t6 vong (CP) khéc nhau.

Trong hé théng 802.11ax, kich ¢& FFT 16n hon gip bén lan (4x)so véi
ctia hé théng WLAN theo k§ thuét cii c6 thé duoc sir dung. Tuc 13, phan theo k¥
thuat cii (phan L) ¢6 thé c6 ciu tric 1x ky tu, va phén hiéu qua cao (HE) (Cu thé
hon, phan doan dau HE va dit liéu HE) c6 thé c6 cdu tric 4x ky tu. Trong truong
hop nay, FFT c6 kich ¢& 1x, 2%, hodc 4x c6 nghia 1a kich c& tuong d6i dbi voi
hé théng WLAN theo k§ thuat cii (vi du, IEEE 802.11a, 802.1 1n, va 802.11ac).

Vi du, néu céc kich c¢& ca cic FFT duoc sir dung trong phén theo k§
thuat cli (phén L) la 64, 128, 256, va 512 trong 20 MHz, 40 MHz, 80 MHz, va
160 MHz, mét cach tuwong Gng, cac kich c¢& cta cac FFT dugc st dung trong
phén hiéu qua cao (HE) c6 thé 13 256, 512, 1024, va 2048 trong 20 MHz, 40
MHz, 80 MHz, va 160 MHz, mét cach tuong ing.

Néu kich ¢& FFT 14 16n hon so véi ctia hé thong WLAN theo k¥ thuat
cfi nhu dwoc md ta néu trén, khoang céch tan sb song mang con dugc lam giam.
Do d6, s lugng séng mang con trén tn sb don vi dugc ting 1én, nhung d6 dai
ctua ky tuy OFDM dugc tang 1én.

Tte 13, néu kich ¢& FFT 16n hon duoc st dung, ¢6 nghia rang khoang
cach séng mang con dugc thu hep. Tuong tu, c6 nghia rang chu ky bién dbi
nguoc Fourier roi rac (IDFT)/bién dbi Fourier roi rac (DFT) duge ting Ién.
Trong truong hop nay, chu ky IDFT/DFT c6 thé c6 nghia 1a d dai ky tu ngoai
khoang bao vé (GI) trong ky ty OFDM.

Do d6, néu kich ¢& FFT 16n hon gip bén 1an so véi ctia phan theo k¥
thuét cfi (phin L) dwoc sit dung trong phan hiéu quéa cao (HE) (Cu thé hon, phan
doan dau HE va truong dit 1iéu-HE), khoang cach séng mang con clia phén hiéu

qué cao (HE) tr& thanh gip 1/4 14n so véi khoang cach séng mang con ctia phén
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theo k¥ thuat cii (phan L), va chu ky IDFT/DFT cua phan hiéu qua cao (HE) 14
glp bén 1an chu ky IDFT/DFT ctia phan theo k¥ thuat cii (phan L). Vi du, néu
khoang cach séng mang con ctia phan theo k¥ thuét cii (phin L) 13 312,5 kHz
(=20 MHz/64, 40 MHz/128, 80 MHz/256 va/hoac 160 MHz/512), khoang céch
séng mang con ctia phan hidu qua cao (HE) c6 thé 1a 78,125 kHz (=20 MHz/256,
40 MHz/512, 80 MHz/1024 va/hodc 160 MHz/2048). Ngoai ra, néu chu ky

IDFT/DFT cta phéan theo k¥ thuét cii (phdn L) 14 3,245 (=1/312,5 kHz), chu ky
IDFT/DFT cta phan hiéu qua cao (HE) c6 thé 14 12,8us (=1/78,125 kHz).

Trong trudng hop nay, do mdt trong s6 0,815, 1,6us, va 3,2us co thé
dugc str dung nhu 1a GI, d6 dai ky tu OFDM (hodc khoang ky tu) cua phén hiéu
qué cao (HE) bao gém GI c6 thé 13 13,64s, 14,4us, hodc 164s phu thudc vao
GIL.

Vién dan t6i FIG.25 (b), truong HE-SIG c6 thé dugc chia thanh truong
HE-SIG-A va truong HE-SIG-B.

Vi du, phan hiéu qua cao (HE) ctia PPDU khuon dang hiéu qua cao ¢b
thd bao gdm trudng HE-SIG-A c6 d6 dai 1a 12,8us, HE-STF gbm ky tu 1
OFDM, mét hodc nhiéu truong HE-LTF, va truong HE-SIG-B gém 1 ky tu
OFDM.

Ngoai ra, trong phan hiéu qua cao (HE), kich ¢& FFT 1én hon gép bbn
lan so véi ctia PPDU hién tai c¢6 thé dugc ap dung tir HE-STF ngoai trudng
HE-SIG-A. Ttc 13, cic FFT ¢6 256, 512, 1024, va 2048 kich ¢& c6 thé duoc ap
dung ttr cac HE-STF cuia cac PPDU khuon dang hiéu qué cao 20 MHz, 40 MHz,
80 MHz, va 160 MHz, mot cach tuong ting.

Trong trudng hop nay, néu truong HE-SIG duoc chia thanh truong
HE-SIG-A va truong HE-SIG-B nhu trén FIG25(b), cac vi tri cia trudng
HE-SIG-A va trudng HE-SIG-B c6 thé khac so véi trén FIG.25(b). Vi du, trudng
HE-SIG-B ¢6 thé duoc truyén sau truong HE-SIG-A, va HE-STF va HE-LTF c6
thé duoc truyén sau truong HE-SIG-B. Trong truéng hop nay, kich c& FFT lén
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hon gép bén 14n so véi ctia PPDU hién tai c6 thé duge ap dung tir HE-STF.

Vién dan t6i FIG.25(c), trudng HE-SIG c6 thé khéng dugc chia thanh
truong HE-SIG-A va truong HE-SIG-B.

Vi duy, phan hiéu qua cao (HE) ctia PPDU khuén dang hidu qua cao c6
thé bao gdm HE-STF gdm 1 ky ty OFDM, truong HE-SIG gbm 1 ky tu OFDM,
va mot hodic nhiéu HE-LTF.

Theo cach tuong tu nhu dugc mo ta néu trén, kich c¢& FFT 16n hon glp
bdn 14n so véi caa PPDU hién tai c6 thé duoc 4p dung t6i phan hiéu qua cao
(HE). Tuc 1a, cac kich ¢c& FFT 1a 256, 512, 1024, va 2048 c6 thé duoc ap dung tu
HE-STF cua PPDU khuén dang hi€u qua cao 20 MHz, 40 MHz, 80 MHz, va
160 MHz, mot cach tuong Ung.

Vién dan t6i FIG.25(d), truong HE-SIG khéng duoc chia thanh trudng
HE-SIG-A va trudng HE-SIG-B, va HE-LTF c6 thé dugc bo qua.

Vi dy, phan hiéu qua cao (HE) ctia PPDU khuén dang hiéu qué cao c6
th8 bao gdbm HE-STF gdm 1 ky ty OFDM va trudng HE-SIG gom 1 ky tu
OFDM.

Theo cach tuong tu nhu dugc mo ta néu trén, kich c¢& FFT 16n hon glp
bén 14n so véi cia PPDU hién tai ¢6 thé duge 4p dung t6i phan hiéu quéa cao
(HE). Ttc 14, cac kich ¢& FFT 14 256, 512, 1024, va 2048 c6 thé duoc ap dung tir
HE-STF ctia PPDU khuon dang hiéu qua cao 20 MHz, 40 MHz, 80 MHz, va
160 MHz, mdt cach tuong Ung.

PPDU khudn dang hiéu qua cao d6i véi hé théng WLAN ma sang ché
c6 thé duoc 4p dung t6i 6 thé duge truyén through it nhat mot kénh 20 MHz. Vi
du, PPDU khuén dang hiéu qua cao c¢6 thé dugc truyén trong bing tan sd 40
MHz, 80 MHz hodc 160 MHz théng qua tong bdn kénh 20 MHz. Piéu nay sé
dugc md ta chi tiét hon c6 vién dan t&i hinh v& dudi day.

FIG.26 13 so d minh hoa PPDU khuén dang hiéu qua cao theo
phuong 4n cia sang ché.

FIG.26 minh hoa khudén dang PPDU khi 80 MHz duoc cdp phat t&i
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mdt thiét bi tram (STA) (hodc céc don vi tai nguyén OFDMA dugc cap phat téi
nhidu thiét bj tram (STA) trong 80 MHz) hoic khi cac dong khac nhau 80 MHz
duge cAp phat t6i nhiéu thiét bi tram (STA), mét cach tuong tmg.

Vién dan téi FIG26, L-STF, L-LTF, va trudng L-SIG c6 thé dugc
truyén ky ty OFDM duoc tao ra trén co sé cla 64 diém FFT (hodc 64 séng
mang con) trong mdi kénh 20MHz.

Ngoai ra, truong HE-SIG B c6 thé dugc bd tri phia sau trudng
HE-SIG A. Trong truong hop ndy, kich ¢& FFT trén tn s6 don vi c6 thé con
duoc tang 1én sau HE-SFT (hoic HE-SIG B). Vi duy, tr HE-STF (hodc
HE-SIG-B), 256 FFT c6 thé dugc st dung trong kénh 20 MHz, 512 FFT c6 thé
duoc sir dung trong kénh 40 MHz, va 1024 FFT c6 thé duoc sir dung trong kénh
80 MHz.

Trudng HE-SIG-A c6 thé bao gém théng tin diéu khién chung dugc
thu chng béi cdc STA ma thu PPDU. Trudng HE-SIG-A c6 thé dugc truyén
trong 1 dén 3 ky tu OFDM. Trudng HE-SIG-A dwoc nhan d6i d6i véi mdi 20
MHz va chira thong tin giéng nhau. Ngoai ra, truong HE-SIG-A chi b4o thong
tin bang théng toan phan ctia hé théng.

Bang 12 minh hoa thong tin dugc chura trong truong HE-SIG-A.

[Bang 12]
Truong Cac | Mo ta
Bit

Bang thong | 2 Chi béo bang théng trong d6 PPDU dugc truyén. Vi
duy, 20 MHz, 40 MHz, 80 MHz hodc 160 MHz

ID nhéom 6 Chi bao thiét bi tram (STA) hodc nhém cua cic STA
ma s€ thu PPDU

~ |12 | Chi bdo sé luong hodc vi tri cac dong khong gian ddi
Thoéng tin o ) _
4 vGi moi thiét bi tram (STA) hoac so6 lugng hoac vi tri

ong

cua cac dong khong gian d6i véi nhom cua cac STA
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Chi  bao|1 |Chi bdo ring PPDU c6 dich t6i 1a thiét bi diém truy
duong 1én nhap (AP) (dudng 1én) hay thiét bi tram (STA) (duong

xudng)

Chi bdo da|1 |Chi biao rang PPDU la SU-MIMO PPDU hay
nguoi dung MU-MIMO PPDU

Chibdo GI |1 Chi bao ring GI ngén hay GI dai dugc st dung

Thong tin|12 | Chi bdo bing hoic kénh (chi s6 kénh con hoic chi sd
cap phat bing con) duoc cip phat téi mdi thiét bi tram (STA)
trong bang thong trong d6 PPDU dugc truyén

Cong suét |12 |Chi bao cdng suat truyén doi véi moi kénh hodc moi

truyén thiét bj tram (STA)

Théng tin dugc chira trong mdi trudng dwge minh hoa trong Bang 12
c6 thé 1 nhu duoc dinh nghia trong hé théng IEEE 802.11. Ngoai ra, cac truong
dugc md ta néu trén 1a cac vi du cla cdc truong ma cb thé duge chira trong
PPDU nhung khong bi gidi han & cac vi du nay. Tuc 13, cac truong duge mo ta
néu trén c6 thé dugc thay thé bing cac truong khéc hodc c6 thé con bao gbm céc
trudng bd sung, va khong phai tit ca cic trudng nay cin thiét phai dugc bao
gbm. Vi du khac ctia thong tin dugc chira trong trudong HE-SIG A s& dugc md ta
sau day lién quan dén FIG.34.

Trudng HE-STF duoc st dung dé cai thién viéc danh gid AGC trong
viéce truyén MIMO.

Trudng HE-SIG-B c6 thé bao gdm théng tin cu thé ngudi ding ma
dugc yéu cAu cho mdi thiét bi tram (STA) dé thu dit liéu cta chinh né (tic 13,
don vi dir lidu dich vu 16p vat ly (PSDU)). Trudng HE-SIG-B c¢6 thé duoc
truyén trong mot hodc hai ky ty OFDM. Vi dy, truong HE-SIG-B ¢6 thé bao
gdm théng tin vé d6 dai ctia PSDU twong tng va phuong phap ma héa giai ma
(MCS) cua PSDU tuong ung.

L-STF, L-LTF, trudng L-SIG, va trudng HE-SIG-A c6 thé dugc truyén
nhan d6i mdi kénh 20MHz. Vi dy, khi PPDU dugc truyén théng qua bén kénh
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20 MHz, truong L-STF, truong L-LTF, truong L-STG, va truong HE-SIG-A ¢6
thé dugc truyén nhan d6i mdi kénh 20MHz.

Néu kich ¢& FFT duoc tang 1én, STA theo k¥ thuat cfi ma hd trg IEEE
802.11a/g/n/ac théng thudng c6 thé khong giai ma dugc PPDU tuong tng. Péi
v6i viéc ddng ton tai giita STA theo k¥ thuét cii va HE STA, trudng L-STF,
treong L-LTF, va céc truong L-SIG dugce truyén thong qua 64 FFT trong kénh
20 MHz sao cho chung c6 thé dugc thu bdi STA theo k§ thuat cii. Vi dy, trudng
L-SIG ¢6 thé chiém gitt mot ky tw OFDM, mét thoi gian ky tr OFDM c6 thé 1a
4us, va GI c6 thé 1a 0,8s.

Kich ¢ FFT trén tin sb don vi c¢6 thé con duge ting 1én tir HE-STF
(hodc tir HE-SIG-A). Vi dy, 256 FFT c6 thé duoc sir dung trong kénh 20 MHz,
512 FFT c6 thé dugc sir dung trong kénh 40 MHz, va 1024 FFT ¢ thé duogc sir
dung trong kénh 80 MHz. Néu kich ¢& FFT duoc ting 1én, sb luong séng mang
con OFDM trén tin sb don vi dugc ting 1én do khoang céch gifta cic séng mang
con OFDM dugc lam giam, nhung thoi gian ky tu OFDM c¢6 thé duoc tang lén.
Pé cai thién hiéu qua hé thdng, d6 dai caa GI phia sau HE-STF c6 thé dugc thiét
lap bang d6 dai ctia GI clia truong HE-SIG-A.

Trudng HE-SIG-A bao gdm théng tin ma dugc yéu cau @& cho STA
hiéu qua cao giadi md PPDU hiéu qua cao. Tuy nhién, truong HE-SIG-A ¢6 thé
dugc truyén thong qua 64 FFT trong kénh 20 MHz sao cho né ¢6 thé duogc thu
b6i ca STA theo k¥ thuét cli va STA hiéu qua cao. Ly do cho viéc nay do 1a STA
hiéu qua cao cé kha nang thu cac PPDU khuoén dang HT/VHT thong thudong
ngoai PPDU khuon dang hiéu qua cao. Trong trudng hop nay, duoc yéu cau ring
STA theo k¥ thuét cli va STA hi€u qua cao phéan biét PPDU khudn dang hiéu qua
cao vdi PPDU khuon dang HT/VHT, va ngugc lai.

FIG.27 1a hinh v& minh hoa PPDU khu6én dang hi€u qua cao theo
phuong 4n cta séng ché.

Trén FIG.27, dugc gia thiét ring cic kénh 20 MHz dugc cAp phat téi
cac STA khac nhau (vi du, STA 1, STA 2, STA 3, va STA 4).
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Vién dan t6i FIG.27, kich ¢& FFT trén tan sb don vi ¢c6 thé con duoc
tang 1én tir HE-SFT (hodc HE-SIG-B). Vi dy, tt HE-STF (hodc HE-SIG-B), 256
FFTs c6 thé dugc sir dung trong kénh 20 MHz, 512 FFTs c6 thé duogc st dung
trong kénh 40 MHz, va 1024 FFTs c6 thé dugc sir dung trong kénh 80 MHz.

Théng tin duoc truyén trong mdi trudng duge chia trong PPDU la
tuwong tu nhu vi du ctia FIG.26, va do do, cac phén mo ta cia nd dugc bd qua sau
day.

HE-SIG-B ¢6 thé bao gdm thong tin duge chi 15 t&i mdi thiét bj tram
(STA) nhung c6 thé dugc ma hoa trong todn bo bang (tic 13, duge chi béo trong
trudng HE-SIG-A). Tic 13, truong HE-SIG-B bao gém théng tin lién quan dén
moi STA va moi STA thu truong HE-SIG-B.

Trudng HE-SIG-B ¢6 thé cung cép théng tin bing thong tan sb duoc
cAp phat téi mbi thiét bi tram (STA) va/hodc thong tin dong trong bing tan sb
tuong ung. Vi duy, trén FIG27, dbi véi truong HE-SIG-B, STA 1 ¢6 thé duoc cép
phét 20 MHz, STA 2 ¢6 thé dwoc cAp phat 20 MHz tiép theo, STA 3 c6 thé dugc
cAp phat 20 MHz tiép theo, va STA 4 c6 thé dugc cAp phat 20 MHz tiép theo.
Ngoai ra, thiét bi tram (STA) 1 va STA 2 ¢6 thé dugc cép phat 40 MHz va STA 3
va STA 4 ¢6 thé duoc cip phat 40 MHz tiép theo. Trong trudng hop ndy, STA 1
va STA 2 ¢6 thé duoc clp phat cac dong khac nhau va STA 3 va STA 4 ¢6 thé
dugc cdp phét cac dong khéc nhau.

Ngoai ra, truong HE-SIG C ¢o thé duoc dinh nghia va duge bd sung
vao vi du trén FIG27. O day, thong tin lién quan dén moi STA c6 thé duoc
truyén trong toan bd bing trong trudng HE-SIG-B, va thong tin didu khién duoc
chi & t6i mdi thiét bi tram (STA) c6 thé duogc truyén boi 20 MHz thong qua
truong HE-SIG-C.

Ngoai ra, khong giéng nhu cic vi du trén cic FIG26 va FIG27,
truong HE-SIG-B ¢6 thé khong dugc truyén trong toan bd bing nhung c6 thé
duoc truyén béi 20 MHz, twong ty nhu trudng HE-SIG-A. Piédu nay s& duge mod

t4 c6 vién dan toi FIG.26.
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FIG28 14 so d0 minh hoa PPDU khuén dang hiéu qua cao theo
phuong 4n cia séang ché.

Trén FIG.28, dugc gia thiét ring cac kénh 20 MHz dugc cép phat téi
cac STA khac nhau (vi dy, STA 1, STA 2, STA 3, va STA 4).

Vién dan t6i FIG.28, truong HE-SIG-B khong duoc truyén trong toan
bd bang nhung duge truyén boi 20 MHz, twong tw nhu trudng HE-SIG-A. Tuy
nhién, & day, khong gidng nhu trudng HE-SIG-A, truong HE-SIG-B ¢6 thé duoc
ma héa bdi 20 MHz va duoc truyén nhung c6 thé khéng duoc nhan doi béi 20
MHz va dugc truyén.

G day, kich c& FFT trén tan sb don vi ¢6 thé con duogc tiang 1én tir
truong HE-STF (hodc truong HE-SIG-B). Vi duy, tir truong HE-STF (hodc
trudong HE-SIG-B), 256 FFTs c6 thé dugc sir dung trong kénh 20 MHz, 512
FFTs c6 thé dugc sir dung trong kénh 40 MHz, va 1024 FFTs c6 thé duoc s
dung trong kénh 80 MHz.

Théng tin dwoc truyén trong mdi truong duge chira trong PPDU Ia
tuong tu nhu vi du ciia FIG.26, va do dd, cac phén mo ta ciia nd dugc bd qua.

Truong HE-SIG-A dugc nhan d6i bai 20 MHz va dugc truyén.

Trudng HE-SIG-B ¢6 thé cung cip thong tin bang théng tan sb duoc
cAp phat t6i mdi thiét bi tram (STA) vd/hodc thong tin dong trong bing tan s6
tuong ung. Do truong HE-SIG-B bao gbm thong tin lién quan dén mdi thiét bi
tram (STA), thong tin 1ién quan dén mdi thiét bi tram (STA) c6 thé dugc chira
trong mdi trudng HE-SIG-B theo cic don vi 20 MHz. O day, trong vi du trén
FIG.28, 20 MHz dugc cip phat t6i mdi thiét bi tram (STA), nhung, trong trudng
hop trong d6 40 MHz dugc cdp phat t6i thiét bi tram (STA), trudng HE-SIG-B
¢6 thé duge nhan dbi béi 20 MHz va dugc truyén.

Trong trudng hop trong d6 mot phan bing thong cé mirc nhidu thip tir
BSS 1an cin duoc cdp phat t6i thiét bi tram (STA) trong trudng hop trong d6
mdi BSS hd trg cac bing thong khac nhau, trudong HE-SIG-B khong dugc wu

tién truyén trong toan bd bang nhu duoc dé cap néu trén.
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Sau day, PPDU khuon dang hiéu qua cao cta FIG28 s€¢ dugc moé ta
nhim myc dich mé ta.

Trén cac FIG.26 dén FIG28, trudng di lidu, nhu 1a phén tai trong, c6
thé bao gdm truong dich vu, PSDU dugc x4o trdn, bit dudi, va bit dém.

Trong khi d6, PPDU khudn dang hiéu qua cao dugc minh hoa trén cac
FIG.26 dén FIG.28 c6 thé dugc phén biét thong qua L-SIG 13p lai (RL-SIG), ky
tu dugc 13p lai cua truong L-SIG. Truong RL-SIG dugc chén phia trudce truong
HE SIG-A, va mdi thiét bi tram (STA) c6 thé nhan dang khuén dang ctia PPDU
thu dugc nho st dung trudng RL-SIG, nhu 1a PPDU khuén dang hiéu qua cao.

Phuong phap truyén duong lén da ngudi ding trong hé théng WLAN
dugc mo ta dudi day.

Phuong phép truyén, béi thiét bi diém truy nhap (AP) hoat dong trong
hé théng WLAN, dit liéu t6i céc thiét bi tram (STA) trén clng tai nguyén thoi
gian c6 thé duoc goi 1a viée truyén da nguoi ding dudng xubng. Nguoc lai,
phwong phap truyén, bdi céc thiét bi tram (STA) hoat dong trong hé théng
WLAN, dit liéu ti thiét bi diém truy nhap (AP) trén clng tai nguyén thoi gian
c6 thé duogc goi 1a viée truyén da nguoi dung duong 1én.

Viéc truyén da nguoi dung dudng xudng hodc viéc truyén da ngudi
ding dudng 1én nay c6 thé dugc ghép kénh trén mién tin sb hodc mién khéng
gian.

Néu viéc truyén da ngudi ding dudng xubng hodc viée truyén da
nguoi dung dudng 1€n dugc ghép kénh trén mién tn sb, cac tai nguyén tin sb
khic nhau (vi dy, cac song mang con hodc tones) cé thé dugc cip phat téi mdi
thiét bi tram (STA) nhu céc tai nguyén DL hodc UL dua trén ghép kénh phén
chia theo tin sb truc giao (OFDMA). Phuong phip truyén théng qua céc tai
nguyén tan sé khac nhau trong clng tai nguyén thoi gian nay c6 thé dugc goi 1a
“viéc truyén OFDMA da nguoi ding dudng 1én/dudng xubng.”

Néu viée truyén da nguoi ding duong xubng hodc viéc truyén da

nguoi dung duong 1én dugc ghép kénh trén mién khong gian, cic dong khong
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gian khéc nhau co thé dugc cip phat téi mdi thiét bi tram (STA) nhu 14 céc tai
nguyén dudng xubng hoic dudng 1én. Phuong phap truyén thong qua cac dong
khong gian khac nhau trén cung cac tai nguyén thoi gian nay co thé dugc goi 1a
“viéc truyén MIMO da ngudi ding dudng 1én/dudng xubng.”

Céc hé théng WLAN hién tai khong hd tro viéc truyén da nguoi ding
dudng 1én do céc diéu kién sau day.

Céc hé théng WLAN hién tai khong hd trg viéc dong bd déi véi thoi
diém truyén cua dir liéu duong l1én dugce truyén v6i céc thiét bi tram (STA). Vi
du, gia thiét ring cac thiét bi tram (STA) truyén dit liéu duong 1én théng qua
cling cac tai nguyén thoi gian trong hé théng WLAN hién tai, trong cac hé théng
WLAN nay, mdi thiét bj tram (STA) khong nhan biét dugc thoi diém truyén cia
dir liéu dudng 1én ctia STA khéc. Do d6, thiét bi diém truy nhap (AP) c6 thé
khong thu dit 1iéu UL tir mbi thiét bi tram (STA) trén cting tai nguyén thoi gian.

Ngoai ra, trong cac hé théng WLAN hién tai, viéc chéng 14n c6 thé
dién ra giita c4c tai nguyén tan sb dugc str dung béi céc thiét bi tram (STA) dé
truyén dit liéu duong 1én. Vi du, néu céc thiét bi tram (STA) c6 céc bd tao dao
dong khac nhau, cac do dich tn s8 c6 thé khac nhau. Néu cac thiét bi tram
(STA) co cac do dich tan s6 khac nhau thuc hién viée truyén duong lén tai cung
thdi diém thong qua cdc tai nguyén tdn sb khac nhau, cic ving tin sb duoc st
dung bdi céc thiét bi tram (STA) c¢6 thé chong 14n mét phan.

Ngoai ra, trong cac hé théng WLAN hién tai, viéc didu khién cong
suét khong duoc thyuc hién trén mdi thiét bi tram (STA). Thiét bi diém truy nhap
(AP) phu thudc vao khoang céch gitta mi thiét bi tram (STA) va thiét bi diém
truy nhap (AP) va mdi trudng kénh c6 thé thu céc tin hiu c6 cong suit khac
nhau tir cac thiét bi tram (STA). Trong trudng hop nay, tin hiéu cé cong suét yéu
¢6 thé khong duoc phét hién mot cach twong dbi béi thiét bj diém truy nhap
(AP) so vdi tin hiéu ¢ cong sut manh.

Do d6, phuong 4n ciia séng ché dé xuat phuong phép truyén da nguoi

ding dudng 1én trong hé thdng WLAN.
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FIG.29 14 so d minh hoa thil tuc truyén da ngudi ding dudng 1én theo
phuong 4n ctia sang ché.

Vién din t6i FIG.29, thiét bi diém truy nhap (AP) c6 thé chi din cic
thiét bi tram (STA) ma tham gia vao viéc truyén da ngudi ding dudng 1én chudn
bi cho viéc truyén da ngudi ding dudng 1én, thu khung dit liéu da ngudi ding
dudng 1én tir cac STA nay, va giri khung ACK (khung BA (x4c nhan khéi)) dé
phan hdi lai khung dir 1iéu da ngudi ding duong 1én.

DAu tién, thiét bi diém truy nhip (AP) chi dan céc thiét bi tram (STA)
ma s& truyén dit liéu da ngudi ding duong 1én chudn bi cho viéc truyén da ngudi
ding dudng 1én bing cach giri khung kich hoat da ngudi dung duong 1én 2910.
O day, thuét ngit khung 1ap lich da ngudi ding dudng 1én c6 thé duoc goi l1a
“khung 18p lich da nguoi dung dudng 1én”.

O day, khung kich hoat da ngudi ding dudng 1én 2910 cb thé chira
thong tin diéu khién nhu thong tin dia chi/ky hiéu nhan dang thiét bi tram (STA),
thong tin v& viéc cAp phét cac tai nguyén cin duoc sir dung bdi mdi thiét bj tram
(STA), va thong tin khoang thoi gian.

Théng tin dia chi/ ID thiét bi tram (STA) lién quan dén thong tin vé ky
hiéu nhin dang ho3c dia chi dé chi r5 thiét bi< tram (STA) ma truyén dit lidu
duodng 1én.

Thong tin cAp phét tai nguyén lién quan dén thong tin vé cac tai
nguyén truyén dudng 1én dugc cdp phét t6i mdi thiét bi tram (STA) (vi du, thong
tin v& tAn sb/cac séng mang con dugc cip phét t&i mdi thiét bi tram (STA) trong
truong hop cta viée truyén OFDMA da nguoi ding dudng 1én va chi s6 dong
duoc cp phat t6i mdi thiét bi tram (STA) trong trudong hop cla viée truyén
MIMO da ngudi dung duong 1€n).

Thong tin khoang thoi gian lién quan dén thong tin dé xac dinh céc tai
nguyén thoi gian dé truyén khung dir lidu dudng 1én dugc glri béi mdi thiét bi
tram (STA).

Vi du, thong tin khoang thoi gian c6 thé bao gém thong tin chu ky ctia
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TXOP (Transmit Opportunity) dugc cip phét cho viéc truyén dudng lén ctia mdi
thiét bi tram (STA) hodc théng tin (vi du, c4c bit hodc ky tu) vé d6 dai khung
dudng 1én.

Ngoai ra, khung kich hoat da nguoi dung duong 1én 2910 c6 thé con
bao gdm thong tin diéu khién nhu thong tin vé MCS can dugc st dung khi mbi
thiét bi tram (STA) gui khung dit liéu da ngudi dung duong 18n, thong tin ma,
etc.

Théng tin diéu khién néu trén cé th8 duoc truyén trong phan hiéu qua
cao (HE) (vi dy, truong HE-SIG-A hoac truong HE-SIG-B) cia PPDU dé phan
phat khung kich hoat da nguoi dung duong 1én 2910 hodc trong trudong didu
khién cta khung kich hoat da ngudi dung duong 1&n 2910 (vi dy, truong didu
khién khung ctia khung MAC).

PPDU dé phan phét khung kich hoat da nguoi ding dudng 1én 2910
bt ddu v6i phan theo k§ thuat cii (phan L) (vi du, L-STF, L-LTF, va trudng
L-SIG). Do dé, c4c thiét bj tram (STA) theo k§ thuét cii c6 thé thiét 1ap NAV
(Vecto cip phat mang) cia ching béi tham s6 bao vé L-SIG thong qua truong
L-SIG. Vi duy, trong trudng L-SIG, céc thiét bi tram (STA) theo k§ thudt cfi ¢6
thé tinh toan chu ky dé thiét 1ap NAV (sau day, ‘chu ky bao vé L-SIG”) dya trén
d6 dai dit lidu va tde dd dit lidu. Cac thiét bi tram (STA) theo k¥ thuét cii c6 thé
xéc dinh ring khong c6 dir liéu can dugc truyén t6i ching trong chu ky bao vé
L-SIG duoc tinh toan.

Vi du, chu ky bao vé L-SIG c6 thé dwoc x4c dinh nhu 13 tong cia gid
tri cla trudng khoang thoi gian MAC cua khung kich hoat da ngudi dung duong
1én 2910 va phan con lai sau trudng L-SIG ciia PPDU ma phan phat khung kich
hoat da nguoi dung duong 1én 2910. Do do, chu ky bao vé L-SIG cé thé duogc
thiét 14p 1a chu ky thoi gian cho dén khi viéc truyén cua khung ACK 2930 (hoic
khung BA) dugc truyén téi mdi thiét bi tram (STA), phu thudc vao gia tri
khoang thoi gian MAC ctia khung kich hoat da nguoi dung duong 1én 2910.

Sau day, phuong phap cip phét tai nguyén téi moi thiét bi tram (STA)
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ding cho viéc truyén da nguoi ding duong 1én s& dugc md ta chi tiét hon.
Trudng chira théng tin didu khién s& duge md ta riéng biét nhdm thuén tién cho
phan giai thich, nhung sang ché khéng bi gi6i han & diéu nay.

Trudng thir nhit c6 thé chi béo viée truyén OFDMA da ngudi ding
duodng 16n va viée truyén MIMO da ngudi ding dudng 1én theo cic céch khac
nhau. Vi dy, '0' ¢ thé chi bao viéc truyén OFDMA da nguoi dung duong 1én, va
‘1> ¢6 thé chi bao viée truyén MIMO da ngudi diung dudng 1én. Trudng thi nhét
c6 thé c6 kich c& 1 bit.

Truong thir hai (vi dy, truong ID/ dia chi thiét bi tram (STA)) chi béo
cac ID hodic cac dia chi cia cidc STA ma s& tham gia vao viée truyén da ngudi
dung duong 1én. Kich c& cua trudng thir hai ¢ thé thu dugc bing céch nhan sd
lugng bit dbi véi chi béo ID thibt bi tram (STA) v6i sb lugng thiét bi tram (STA)
tham gia vao viéc truyén da ngudi ding dudng 1én. Vi dy, néu truong thi hai co
12 bit, ID/dia chi ctia mdi thiét bj tram (STA) c6 thé dugc chi béo trong 4 bit.

Trudng thi ba (vi dy, trudng cdp phat td nguyén) chi bdo ving tai
nguyén duoc cap phat t&i mdi thiét bi tram (STA) dung cho viéc truyén da nguoi
ding dudng 18n. M3i thiét bi tram (STA) c6 thé dugc thong béo tudn tu vé ving
tai nguyén duogc cip phét t6i n6 theo thir tu trong truong thit hai.

Néu trudng thir nhét ¢ gié tri 14 0, diéu nay chi béo thong tin tan sb
(vi du, chi sb tin s, chi s6 séng mang con, etc.) ding cho viéc truyén da ngudi
dung duong 1én theo thr tu cta cac ID/dia chi thiét bj tram (STA) trong truong
thir hai, va néu truong thir nhit c6 c¢6 gia tri 1a 1, diéu nay chi bdo thong tin
MIMO (vi du, chi sé dong, v.v.) ding cho viéc truyén da nguoi ding dudng 1&n
theo thtr ty cua cac ID/dia chi thiét bi tram (STA) trong trudng thit hai.

Trong trudng hop nay, mot thiét bi tram (STA) c6 thé dugc thong bao
v& nhiéu chi sb (trc 13, cc chi sb tin sb/séng mang con hodc cac chi s& dong).
Do d6, trudmg thir ba c6 thé duoc cdu hinh béng cach nhéan sb lwong bit (hodc
ma c6 thé dugc cu hinh trong khudn dang so dd bit) véi s6 luong thiét bi tram

(STA) ma tham gia trong viéc truyén da ngudi ding dudng 1én.
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Vi dy, dugc gia thiét rﬁng truong tht hai dugce thiét 1ap theo thi tu ciia
STA 1,STA 2, ..., va truong thir ba dugce thiét lap theo thirtw cua 2, 2, ....

Trong trudng hop ndy, néu truong thir nhét 13 0, c4c tai nguyén tin s6
c6 thé duge cép phat t6i STA 1 va STA2, mét cach tudn tu theo thi tu cla vung
tin s6 cao hon (hodc ving tin s thip hon). Theo vi du cta séng ché, khi 20
MHz OFDMA dugc hd tro trong biang 80 MHz, STA 1 ¢6 thé sir dung bang 40
MHz cao hon (hodc thip hon) va STA 2 c6 thé sir dung bing 40 MHz tiép theo.

Miit khéc, néu trudng thir nhét 13 1, cac dong cb thé dugc cip phat téi
STA 1 va STA 2, mdt cach tudn tu theo thir ty cla cac dong bac cao hon (hodc
béc thip hon). Trong trudng hop nay, phuong phép tao chim d6i v6i mdi dong
c¢6 thé dugc quy dinh, hogic truong tht ba hodc trudng thir tu ¢6 thé chira thong
tin cu thé hon v& phuong phap tao chum ddi véi mdi dong.

MB3i thiét bi tram (STA) gri khung dit liéu da ngudi dung duong 1én
2921, 2922, va 2923 t6i thiét bi diém truy nhdp (AP) dya trén khung kich hoat
da nguoi dung duong 1én 2910. Tic 13, mdi thiét bi tram (STA) c6 thé giri khung
dit liéu da nguoi dung duong 16n 2921, 2922, va 2923 téi thiét bi diém truy nhap
(AP) sau khi thu khung kich hoat da nguoi dung dudng 1én 2910 tu thiét bj diém
truy nhap (AP).

MB3i thiét bi tram (STA) c¢6 thé x4c dinh céac tai nguyén tan sb cu thé
cho viéc truyén OFDMA da nguoi ding dudng 1én hotic cac dong khdng gian
cho viéc truyén MIMO da nguoi dung duong 1én, dua trén thdng tin cAp phat tai
nguyén trong khung kich hoat da ngudi dung dudng 1én 2910.

Cu thé, dbi véi viée truyén OFDMA da ngudi ding duong 1én, mbi
thiét bi tram (STA) c6 thé giri khung dit liéu duong 1én trén clng tai nguyén thoi
gian thong qua tai nguyén tan sd khac nhau.

& day, mdi STA 1 dén STA 3 c6 thé duoc cip phat cac tai nguyén tin
s6 khac nhau cho viéc truyén khung dit liéu duong 1én, dva trén thong tin ID/dia
chi thiét bi tram (STA) va thong tin cip phat tai nguyén dugc chira trong khung
kich hoat da nguoi dung duong 1én 2910. Vi dy, thong tin ID/dia chi thiét bi
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tram (STA) c6 thé chi bao tuln ty STA 1 dén STA 3, va théng tin cAp phat tai
nguyén c6 thé chi bao tuln tu tai nguyén tAn sb 1, tai nguyén tan s6 2, va tai
nguyén tin sb 3. Trong truong hop nay, STA 1 dén STA 3 dugc chi bao tudn tu
dua trén thong tin ID/dia chi thiét bj tram (STA) c6 thé dugc cép phét tai nguyén
thn s6 1, tai nguyén tin s 2, va tai nguyén tan s6 3, ma dugc chi béo tuan ty dua
trén thong tin cdp phat tai nguyén. Tic 13, STA 1, STA 2, va STA 3 ¢6 thé giri
khung dit liéu duong 1én 2921, 2922, va 2923 t6i thiét bj diém truy nhap (AP)
thong qua tai nguyén tan s 1, tai nguyén thn sb 2, va tai nguyén tin sb 3, mot
cach tuong Ung.

Pbi véi viée truyén MIMO da ngudi ding dudng 1én, mbi thiét bi
tram (STA) c6 thé giri khung dit liéu duong 1én trén cing tai nguyén thoi gian
thong qua it nhat mot dong khac trong sd nhidu dong khong gian.

O day, mbi STA 1 dén STA 3 ¢o thé dugc clp phat cac dong khong
gian cho viéc truyén khung dit liu duong 18n, dya trén thong tin ID/dia chi thiét
bi tram (STA) va thong tin cip phat tai nguyén duogc chira trong khung kich hoat
da nguoi dung duong 1én 2910. Vi dy, thong tin ID/dia chi thiét bj tram (STA)
c6 thé chi béo tudn tw STA 1 dén STA 3, va thong tin cép phat tai nguyén co thé
chi bdo tudn tu dong khong gian 1, dong khong gian 2, va dong khong gian 3.
Trong trudng hop nay, STA 1 d¢én STA 3 duoc chi bdo tudn ty dya trén thong tin
ID/dia chi thiét bi tram (STA) c6 thé dwoc cap phat dong khong gian 1, dong
khong gian 2, va dong khong gian 3, ma dugc chi bao tun ty dua trén thong tin
cAp phat tai nguyén. Tuc 13, STA 1, STA 2, va STA 3 ¢6 thé giri khung dit lidu
dudng 16n 2921, 2922, va 2923 t4i thiét bi diém truy nhap (AP) thong qua dong
khong gian 1, dong khong gian 2, va dong khong gian 3, mét cach twong Ung.

PPDU dé phan phat khung dit liéu dudng 1&n 2921, 2922, va 2923 ¢6
thé ¢6 cAu trac méi, ngay ca khong c6 phan theo ki thudt cii (phan L).

Péi véi viée truyén MIMO da ngudi diung dudng 1én hogic d6i véi viéc
truyén OFDMA da ngudi ding dudng 1én trong bang con dudi 20 MHz, phan
theo k§ thuét cii (phan L) cia PPDU dé phan phét khung dit liéu duong 1én 2921,
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2922, va 2923 ¢6 thé duge truyén trén SFN (ttc 13, tit ca STA giri phan theo k¥
thuat cfi (phan L) c¢6 cung cdu tric va ndi dung). Nguoc lai, d6i véi viée truyén
OFDMA da nguoi dung duong l1én trong bang con phia trén 20 MHz, phén theo
k¥ thuét cii (phan L) caa PPDU @ phéan phat khung dit liéu dwong 1én 2921,
2922, va 2923 ¢6 thé dugce truyén mdi 20 MHz.

Mién 1a théng tin trong khung kich hoat da nguoi ding dudng 1én
2910 du dé xay dung khung di¥ lidu dudng 1én, truong HE-SIG (ttc 13, phin ma
thong tin diéu khién dbi v6i phuong phap céu hinh khung dit liéu duge truyén)
trong PPDU ma phén phat khung dit liéu duong 1én 2921, 2922, va 2923 c6 thé
khéng dugc yéu cau. Vi du, truong HE-SIG-A va/hoic truong HE-SIG-B ¢6 thé
khéng duoc truyén. Ngoai ra, truong HE-SIG-A va trudng HE-SIG C ¢6 thé
duoc truyén, nhung trudng HE-SIG-B c6 thé khong dugc truyén.

Thiét bi didm truy nhdp (AP) c6 thé giri khung ACK 2930 (hoic
khung BA) dé phan hdi lai khung dit liéu duong 1&n 2921, 2922, va 2923 thu
duoc tir mdi thiét bi tram (STA). O day, thiét bj didm truy nhap (AP) c6 thé thu
khung dir lidu duong 16n 2921, 2922, va 2923 tir mdi thiét bi tram (STA) va sau
d6, sau khoang tréng lién khung ngén (SIFS), truyén khung ACK 2930 téi mdi
thiét bi tram (STA).

Nho st dung ciu tric khung ACK hién tai, trudng RA c¢6 kich ¢& 12 6
octet ¢6 thé bao gdm AID (hoic mot phan AID) ctia cic STA ma tham gia trong
viéc truyén da nguoi ding dudng 1én.

Ngoai ra, khung ACK véi ciu triic méi cd thé dugc cdu hinh cho viée
truyén don ngudi ding dwdng xudng hodc viée truyén da nguoi ding dudng
xudng.

Thiét bi diém truy nhap (AP) c6 thé giri khung ACK 2930 téi STA chi
khi khung dir liéu da ngudi dung dudng lén dugc thu thanh cong bdi thiét bi
tram (STA) tuwong tng. Thong qua khung ACK 2930, thiét bi diém truy nhap
(AP) c6 thé thong bdo ring viéc thu 1a thanh cong hay khéng béi ACK hoic
NACK. Néu khung ACK 2930 chira théng tin NACK, ciing c6 thé bao gdm ly
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do dbi véi NACK hoic thong tin (vi dy, thong tin 1ap lich da ngudi ding dudng
1én, etc.) d6i voi thi tuc tiép theo.

Ngoai ra, PPDU dé phan phat khung ACK 2930 c6 thé dugc cdu hinh
d8 6 cAu truc moi ma khéng c6 phén theo k¥ thuat cii (phan L).

Khung ACK 2930 c6 thé chtra thong tin dia chi hozic ID thiét bi tram
(STA), nhung théng tin dia chi hodc ID thiét bi tram (STA) c6 thé dugc bd qua
néu tht tu cta cac STA dugc thé hién trong khung kich hoat da ngudi dung
duong 1én 2910 ciling ap dung téi khung ACK 2930.

Ngoai ra, TXOP (ttc 13, chu ky bao vé L-SIG) cua khung ACK 2930
¢6 thé duge md rong, va khung dé 14p lich da ngudi dung dudng 1én tiép theo
hodc khung didu khién chira théng tin diéu chinh cho lan truyén da nguoi ding
dudng 1én tiép theo c6 thé duge chira trong TXOP.

Trong khi d6, xir 1y diéu chinh c6 thé duoc bd sung dé ddng bd cac
STA dung cho viéc truyén da ngudi ding dudng 1én.

Céc FIG30 dén FIG32 1a c4c hinh v& minh hoa don vi cip phat tai
nguyén trong phuong phap truyén da nguoi ding OFDMA theo phuong 4n cua
sang ché.

Khi phuong phap truyén OFDMA dudng 1én/dudng xubng duge sir
dung, cac don vi tai nguyén cac thé duoc xac dinh theo don vi clia n tdng (tone)
(ho#c cac song mang con) trong bang thong PPDU.

Pon vi tai nguyén lién quan dén don vi cAp phéat cta tai nguyén tan sb
cho viéc truyén OFDMA duong lén/dudng xubng.

Mot hodc nhiu don vi tai nguyén cé thé dugc cap phat nhu 13 tai
nguyén tin sé DL/UL t&i mot thiét bi tram (STA) va céc don vi tai nguyén khéc
nhau c6 thé duoc cip phét t&i cac thiét bi tram (STA).

FIG.30 minh hoa truong hop trong d6 bang thong PPDU 1a 20 MHz.

Bay tong (tone) DC c6 thé dugc bé tri trong viing tin s6 trung tAm clia
bing thong PPDU 20 MHz. Ngoai ra, sdu tong (tone) bado vé bén trai va nam

tong (tone) bao v€ bén phai co thé duoc bd tri trén ca hai phia cia bang thong

-97-



32862

PPDU 20 MHz, m{t cach tuong ung.

Theo phuong phép cdu hinh don vi tai nguyén nhu trén FIG.30(a), mot
don vi tai nguyén c6 thé bao gdm 26 tong (tone). Ngodi ra, theo phuong phéap
cAu hinh don vi tai nguyén nhu trén FIG.30(b), mot don vi tai nguyén c thé bao
gdm 52 tone hodc 26 téng (tone). Ngoai ra, theo phuong phap céu hinh don vi
tai nguyén nhu trén FIG30(c), mt don vi tai nguyén co thé bao gébm 106 tone
hodc 26 tong (tone). Ngoai ra, theo phuong phép c4u hinh don vi tai nguyén nhu
trén FIG.30(d), mot don vi tai nguyén c6 thé bao gbm 242 tong (tone).

Pon vi tai nguyén bao gém 26 tong (tone) c6 thé bao gém hai tong
(tone) hoa tiéu, don vi tai nguyén bao gém 52 téng (tone) c6 thé bao gbm bdn
tong (tone) hoa ti€u, va don vi tai nguyén bao gbm 106 tong (tone) cb thé bao
gdm bdn téng (tone) hoa tiéu.

Trong trudong hop ma don vi tai nguyén dugc c4u hinh nhu dugc minh
hoa trém FIG.30(a), tdi da 9 thiét bi tram (STA) co thé dugce hd trg cho viée
truyén OFDMA duong lén/duong xubng trong bang 20 MHz. Ngoai ra, trong
truong hop ma don vi tai nguyén dugc cdu hinh nhu dugc minh hoa trén
FIG.30(b), tdi da 5 thiét bi tram (STA) c6 thé dwoc hd trg cho viéc truyén -
OFDMA dudng 1én/dudng xubng trong bang 20 MHz. Ngoai ra, trong trudng
hop ma don vi tai nguyén duoc cdu hinh nhu dugc minh hoa trén FIG.30(c), tbi
da 3 thiét bi tram (STA) c6 thé duoc hd trg cho viéc truyén OFDMA dudng
1én/dudmg xudng trong biang 20 MHz. Ngoai ra, trong trudng hop ma don vi tai
nguyén dugc cdu hinh nhu duge minh hoa trén FIG.30(d), bang 20 MHz c6 thé
dugc cp phat t6i mot thiét bi tram (STA).

Trén co s& cua sd luong thiét bi tram (STA) tham gia trong viéc truyén
OFDMA dudng 1én/dudng xubng va/hodc lwong dit lidu dugce truyén hodc dugc
thu béi thiét bi tram (STA) tuong tng, bit ky trong s6 cac phuong phap cdu hinh
don vi tai nguyén dugc minh hoa trén cac FIG.30(a) dén FIG.30(d) c6 thé dugc
&p dung hozc két hop ciia cac phuong phap c4u hinh don vi tai nguyén trén céc

FIG.30(a) dén FIG.30(d) c6 thé dugc 4p dung.
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FIG.31 minh hoa treong hop trong d6 bang thong PPDU la 40 MHz.

Nam tong (tone) DC ¢6 thé duoc bd tri trong ving tan sb trung tim
cia bing thong PPDU 40 MHz. Ngoai ra, 12 téng (tone) bao vé bén trai va 11
téng (tone) bao vé bén phai ¢ thé dugc b tri trén ca hai phia ciia bang thong
PPDU 40 MHz, mét cach tuong ung.

Theo phuong phap cdu hinh don vi tai nguyén dugc minh hoa trén
FIG.31(a), mdt don vi tai nguyén c6 thé bao gém 26 tong (tone). Ngoai ra, theo
phuong phap céu hinh don vi tai nguyén dugc minh hoa trén FIG.31(b), mot don
vi tai nguyén c6 thé bao gdm 52 tong (tone) hodc 26 téng (tone). Ngoai ra, theo
phuong phap céu hinh don vi tai hguyén duoc minh hoa trén FIG.31(c), mot don
vi tai nguyén c6 thé bao gdm 106 tong (tone) hodic 26 tong (tone). Ngoai ra, theo
phuong phap cdu hinh don vi tai nguyén dugc minh hoa trén FIG.31(d), mot don
vi tai nguyén c6 thé bao gdm 242 tdng (tone). Ngoai ra, theo phwong phap chu
hinh don vi tai nguyén dugc minh hoa trén FIG31(e), mdt don vi tai nguyén 6
thé bao gdm 484 tong (tone).

Pon vi tai nguyén bao gdm 26 téng (tone) c6 thé bao gbm hai tong
(tone) hoa tiéu, don vi tai nguyén bao gém 52 tong (tone) cé thé bao gébm bbn
téng (tone) hoa tidu, don vi tai nguyén bao gdm 52 téng (tone) cb thé bao gdm
bbn téng (tone) hoa tiéu, don vi tai nguyén bao gbm 106 tong (tone) c6 thé bao
gdm bbn t6ng (tone) hoa tidu, don vi tai nguyén bao gdm 242 tdng (tone) cb thé
bao gdm tadm tdng (tone) hoa tidu, va don vi tai nguyén bao gdm 484 tong (tone)
c6 thé bao gdm 16 téng (tone) hoa tiéu.

Khi don vi tai nguyén dugc cdu hinh nhu dugc minh hoa trén
FIG31(a), tdi da 18 thiét bi tram (STA) c6 thé duoc hd trg cho viéc truyén
OFDMA dudng 1én/dudng xubng trong bang 40 MHz. Ngoai ra, khi don vi tai
nguyén dugc cAu hinh nhu duge minh hoa trén FIG31(b), tdi da 10 thiét bj tram
(STA) ¢6 thé duoc hd tro cho viéc truyén OFDMA dudng lén/duong xubng
trong bang 40 MHz. Ngoai ra, khi don vi tai nguyén dugc chu hinh nhu dugc
minh hoa trén FIG.31(c), tdi da 6 thiét bj tram (STA) co thé dugc hd tro cho viée
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truyén OFDMA dudng 18n/dudng xudng trong bang 40 MHz. Ngoai ra, khi don
vi tai nguyén duoc ciu hinh nhu duge minh hoa trén FIG.31(d), tbi da 2 thiét b
tram (STA) ¢6 thé duge hd trg cho viée truyén OFDMA duong 1én/dudng xudng
trong biang 40 MHz. Ngoai ra, khi don vi tai nguyén dugc cAu hinh nhu duoc
minh hoa trén FIG.31(e), don vi tai nguyén tuong Umg co thé duoc cp phat toi
mdt thiét bi tram (STA) cho viéc truyén dudng lén/dudng xudng don ngudi ding
trong bang 40 MHz.

Trén co s& cua sb luong thiét bi tram (STA) ma tham gia trong viéc
truyén OFDMA dudng 1én/dudng xudng va/hodc lugng dit lidu dugc truyén
hodc duge thu béi thiét bj tram (STA) tuong g, bat ky trong sd cac phuong
phdp cdu hinh don vi tai nguyén dugc minh hoa trén cac FIG31(a) dén
FIG.31(e) c6 thé duoc 4p dung hodc két hop ctia cac phuong phap cAu hinh don
vi tai nguyén cac cac FIG.31(a) dén FIG.31(e) c6 thé duoc ap dung.

FIG.32 minh hoa trudng hop trong d6 bang thong PPDU 1a 80 MHz.

Bay tong (tone) DC c6 thé dugc bd trf trong ving tdn sb trung tim ctia
bang thong PPDU 80 MHz. Tuy nhién, trong trudng hgp ma bang thong PPDU
80 MHz dugc cip phat t6i mot thiét bi tram (STA) (ttc 13, trong trudng hgp ma
don vi tai nguyén bao gém 996 tong (tone) dugc cép phét téi mot thiét bi tram
(STA)), nim tdng (tone) DC c6 thé duge bd tri trong ving tan sd trung tAm.
Ngoai ra, 12 tong (tone) bao vé bén trai va 11 tong (tone) bao vé bén phai co6 thé
dugc b tri trén ca hai phia cta bang théng PPDU 80 MHz, mdt cach twong Umg.

Theo phwong phép cdu hinh don vi tai nguyén dugc minh hoa trén
FIG.32(a), mot don vi tai nguyén cé thé bao gébm 26 tong (tone). Ngoai ra, theo
phuong phép cdu hinh don vi tai nguyén dugc minh hoa trén FIG.32(b), mdt don
vi tai nguyén c6 thé bao gbm 52 tdng (tone) hozic 26 tdng (tone). Ngoai ra, theo
phuong phép cdu hinh don vi tai nguyén dugc minh hoa trén FIG.32(c), mdt don
vi tai nguyén c6 thé bao gdm 106 tong (tone) hodc 26 tong (tone). Ngoai ra, theo
phuong phép cdu hinh don vi tai nguyén dugc minh hoa trén FIG.32(d), mét don
vi tai nguyén cé thé bao gdm 242 tong (tone) hodc 26. Ngoai ra, theo phuong
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phap cdu hinh don vi tai nguyén dugc minh hoa trén FIG.32(e), mdt don vi tai
nguyén cé thé bao gém 484 tong (tone) hodc 26 tong (tone). Ngoai ra, theo
phwong phép cdu hinh don vi tai nguyén duoc minh hoa trén FIG.32(f), mot don
vi tai nguyén c6 thé bao gdm 996 téng (tone).

Pon vi tai nguyén bao gdm 26 téng (tone) co thé bao gdm hai tong
(tone) hoa tiéu, don vi tai nguyén bao gdm 52 tong (tone) c6 thé bao gém bdn
téng (tone) hoa tiéu, don vi tai nguyén bao gdm 52 tdng (tone) c6 thé bao gdbm
bén tong (tone) hoa tiéu, don vi tai nguyén bao gdm 106 téng (tone) c6 thé bao
gdm bdn téng (tone) hoa tiéu, don vi tai nguyén bao gbm 242 tong (tone) cb thé
bao gbm tam téng (tone) hoa tiéu, don vi tai nguyén bao gém 484 téng (tone) c6
thé bao gdm 16 tong (tone) hoa tiéu, va don vi tai nguyén bao gbm 996 tones c6
thé bao gdm 16 téng (tone) hoa tiéu.

Khi don vi tai nguyén duogc cdu hinh nhu dugc minh hoa trén
FIG.32(a), t6i da 37 thiét bi tram (STA) c6 thé dugc hd tro cho viée truyén
OFDMA dudng 1én/dudng xudng trong bing 80 MHz. Ngoai ra, khi don vi tai
nguyén duoc ciu hinh nhu duoc minh hoa trén FIG.32(b), t61 da 21 thiét bi tram
(STA) c6 thé duoc hd trg cho viée truyén OFDMA dudng 1én/dudng xubng
trong bang 80 MHz. Ngoai ra, khi don vi tai nguyén duoc c4u hinh nhu duoc
minh hoa trén FIG.32(c), tdi da 13 thiét bi tram (STA) c6 thé dugc hd trg cho
viée truyén OFDMA dudng 18n/dudng xubng trong bing 80 MHz. Ngoai ra, khi
don vi tai nguyén duoc cdu hinh nhu dugc minh hoa trén FIG.32(d), t6i da 5
thiét bi tram (STA) c6 thé duoc hd trg cho viée truyén OFDMA dudng
1én/dudng xudng trong bing 80 MHz. Ngoai ra, khi don vi tai nguyén duge cAu
hinh nhu dwgc minh hoa trén FIG.32(e), t6i da 3 thiét bi tram (STA) c6 thé duoc
hd trg cho viéc truyén OFDMA dudng 18n/dudng xudng trong bing 80 MHz.
Ngoai ra, khi don vi tai nguyén duoc ciu hinh nhu duoc minh hoa trén FIG.32(f),
don vi tai nguyén twong tng c6 thé duoc cip phat téi mot thiét bi tram (STA)
cho viéc truyén dudng 1én/dudng xubng don ngudi ding trong bing 80 MHz.

Trén co s& cua sb luong thiét bi tram (STA) tham gia trong viéc truyén

-101-



32862

OFDMA duong 1én/dudng xubng va/hodc lugng dit lidu duoc truyén hoic duge
thu béi thiét bi tram (STA) tuong ting, bét ky trong sb cac phuong phap c4u hinh
don vi tai nguyén dugc minh hoa trén cac FIG.32(a) dén FIG32(f) c6 thé duoc
ap dung hoic két hop cia cac phuong phép cdu hinh don vi tai nguyén cla
FIG.32(a) dén FIG.32(f) c6 thé dugc 4p dung.

Ngoai ra, mdc du khong duoc thé hién, phuong phap c4u hinh don vi
tai nguyén trong truong hop ma bang thong PPDU la 160 MHz cling ¢6 thé
duoc dé xuét. Trong trudng hop nay, bang thong PPDU 160 MHz c6 thé ¢6 cu
tric trong do6 bang thong PPDU 80 MHz néu trén duoc 1ap lai hai lan.

Trong sb toan bd cac don vi tai nguyén duge xdc dinh theo cac
phuong phap ciu hinh don vi tai nguyén néu trén, chi mét vai don vi tai nguyén
¢6 thé duge st dung cho viée truyén OFDMA dudng 1én/dudng xubng. Vi du,
trong truong hgp ma cac don vi tai nguyén dugc c4u hinh nhu dugc minh hoa
trén FIG.30(a) trong 20 MHz, m{t don vi tai nguyén dugc cép phat t6i mdi it
hon 9 thiét bi tram (STA) va cc don vi tai nguyén khac c6 thé khéng dugc cap
phét t&i STA bat ky.

Trong trudng hop cua viée truyén OFDMA dudng xubng, truong dir
liéu cia PPDU dugc ghép kénh trong mién tan sb boi don vi tai nguyén dugc
cAp phat t6i mbi thiét bi tram (STA) va dugc truyén.

Trong khi d96, trong truong hop cta viée truyén OFDMA dudng 1én,
mdi thiét bi tram (STA) c6 thé c4u hinh truong dit liéu cia PPDU béi don vi tai
nguyén duoc cip phat téi d6 va mdt cach ddng thoi truyén PPDU t6i thiét bi
diém truy nhap (AP). Theo cach nay, do mdi thiét bj tram (STA) mot cach ddng
thoi truyén PPDU, thiét bi diém truy nhap (AP), b thu, c6 thé nhén biét ring
trudng dit lidu cua PPDU duoc truyén tir moi thiét bi tram (STA) duoc ghép
kénh trong mién tan sé va duoc truyén. |

Ngoai ra, trong truong hgp ma cad viéc truyén OFDMA dudng
1én/dudng xudng va viée truyén MU-MIMO dudng 1én/dudng xubng duoc hd

trg, mot don vi tai nguyén c6 thé bao gom cac dong trong mién khong gian.
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Ngoai ra, mdt hodc nhiéu dong c6 thé dugc cap phat nhu 1 tai nguyén khong
gian DL/UL t6i mdt thiét bi tram (STA), va do d6, cac dong khac nhau c6 thé
duogc cap phat téi cac thiét bj tram (STA).

Vi dy, don vi tai nguyén bao gdbm 106 tong (tone) trén FIG.30(c) bao
gbm c4c dong trong mién khong gian d& hd tro ca DL/UL OFDMA va DL/UL
MU-MIMO.

Tém lai, hé théng WLAN IEEE 802.11ax d3 dugc mo ta. Sau diy,
phuong phap truyén dit liéu da ngudi ding DL/UL theo phuong én cua sing ché
s€ dugc mo ta.

Viéc truyén da neudi ding dudng xudng ctia thong tin chi bdo ACK

Trong truong hop ma thiét bi diém truy nhap (AP) truyén khung da
ngudi ding dudng xubng (tirc 13, trong truong hop ma thiét bi diém truy nhap
(AP) truyén da nguoi ding duong xubng khung MAC téi cac STA), mdi thiét bi
tram (STA) c6 thé truyén khung ACK/BA t6i thiét bi diém truy nhap (AP) dé
phan hdi lai khung da ngudi dung duong xudng thu dugc. O day, cac thiét bi
tram (STA) c6 thé truyén don nguoi ding dudng 1én hodc truyén da nguoi ding
duong 1én khung ACK/BA. Trong truong hgp ma mbi thiét bi tram (STA) truyén
da ngudi dung dudng xudng khung ACK/BA, thong tin chi bdo ACK dung cho
viée truyén da ngudi dung dudng 1én ctia khung ACK/BA c6 thé duoc yéu ciu.
O day, thong tin chi bao ACK c6 thé chi béo thong tin ding cho viéc truyén da
ngudi ding dudng 1én cia khung ACK/BA, phan hdi dbi véi dit liéu duge
truyén théng qua truong dir liéu da ngudi dung dudng xubng. Sau day, nhim
muc dich mé ta, khung ACK va khung BA s€ dugc goi chung 1a “khung ACK”.

Thong tin chi bdo ACK theo phuong 4n cua sang ché c6 thé bao gdm
céc loai théng tin khic nhau nhu thong tin cap phét tai nguyén, thong tin bing
théng, thong tin kénh, thong tin MCS, théng tin 4§ dai PPDU t6i da, va loai
tuong tu.

- Théng tin cip phat tai nguyén

- La théng tin lién quan dén tai nguyén da ngudi dung dudng Ién (tai
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nguyén tin s va/hoic tai nguyén khong gian) duogc cAp phét téi moi thiét bi
tram (STA) dé truyén da ngudi dung duong 1én khung ACK. Trong trudng hop
ma ACK dugc ghép kénh tan sb va dugc truyén da ngudi ding dudng 1én, thong
tin cAp phat tai nguyén c6 thé bao gdm thong tin lién quan dén tai nguyén tén sb
duoc cAp phat t6i mdi thiét bi tram (STA) dé truyén khung ACK. O day, thong
tin cAp phat tai nguyén c6 thé bao gbm thdng tin tai nguyén thn s6 duoc cip phat
t61 mdi thiét bj tram (STA) trén co s& ctia phan hoach téng (tone) (c6 thé vién
dan t6i cac FIG30 dén FIG.32) twong Ung véi bing thong ctia PPDU da ngudi
dung duong lén mang khung ACK.

Theo phuong 4n cta sang ché, thong tin cAp phét tai nguyén c6 thé
thong bao cho mdi thiét bj tram (STA) vé trong cac don vi tai nguyén trong bang
tan s thy y nao thi khung ACK cén dugc truyén da nguoi ding dudng 1én. Vi
du, théng tin cAp phat tai nguyén c6 thé thong bao cho STA 1 ring STA 1 s&
truyén khung ACK nho sir dung don vi tai nguyén 52-tdng (tone) thir nhét ctia
bang thong 20 MHz.

Theo phwong 4n khic cua sing ché, trong truong hop ma phuong
phap cip phat tai nguyén dugc thong bao nhu bang tuong ty Bang 13, thong tin
cAp phat tai nguyén c6 thé clp gié tri chi sb twong tmg v&i tai nguyén dugce clp

phat téi mbi thiét bi tram (STA).

[Bang 13]
Chi sb Phuong phép cép phat tai nguyén

0 Pon vi tai nguyén 26-téng (tone) thir nhat (Pon vi tai
nguyén thir nhét ctia ciu tric 26x9)

1 Don vi tai nguyén 26-t6ng (tone) thir hai (Pon vi tai
nguyén thir hai ctia cdu tric 26x9)

9 Don vi tai nguyén 52-téng (tone) thir nhat (Pon vi tai

nguyén thir nhit ctia chu tric 52x4+26x1)
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Tuy nhién, viéc tao bang cua tat ca phuong phap cip phat tai nguyén
bdi cac bang thong (20MHz/40MHz/80MHz) c6 thé gy ra vin & ring phan
mao dAu bi ting qua muc. Do d6, dé 1am giam phin mao diu, phuong phép cép
phat tai nguyén cua bang thong 20 MHz c6 thé duoc tao thanh nhu 13 bang va
thong tin cAp phat tai nguyén co6 thé clp gia tri chi sd tuong tmg véi tai nguyén
duoc cAp phat t6i mdi thiét bi tram (STA). Trong trudng hop nay, thong tin kénh
hodc bing théng c6 thé duoc cép bd sung cliing véi thong tin cAp phat tai nguyén.
Vi duy, trong trudng hgp ma don vi tai nguyén 484-tdng (tone) duoc cAp phét t6i
mdt thiét bi tram (STA), thong tin cdp phat tai nguyén lién quan dén thiét bj tram
(STA) twong tmg c6 thé chi bao don vi tai nguyén 242-tdng (tone) nhu 1a gia tri
bét dau chi s va thong tin bang thong c6 thé chi bao 40 MHz.

Ngoai ra, thong tin cip phat tai nguyén co thé bao gbém thong tin lién
quan dén tai nguyén khéng gian dugc cap phat téi moi thiét bi tram (STA) dé
truyén khung ACK.

Khudn dang cta thong tin cip phét tai nguyén dung cho viéc truyén da
nguoi dung duong 1€n cua khung ACK c¢6 thé 1a gidng hodc khac véi khuon
dang ctia théng tin cp phat tai nguyén d6i vé6i viée truyén da nguoi ding dudng
xudng ctia khung da ngudi ding dudng xudng téng truong HE-SIG B.

- Thong tin bang thong

La thong tin lién  quan dn  bing  thong
(20MHz/40MHz/80MHz/160MHz) ctia PPDU da nguoi dung dudng 1én mang
khung ACK cin dugc truyén da ngudi ding dudng 1én.

- Thong tin kénh

: La thong tin chi bo ring kénh 20 MHz nao d3 duge cap phat téi mdi
thiét bi tram (STA) trong trudong hop ma bing thong cla tai nguyén tan sb duoc
cAp phat t6i mdi thiét bi tram (STA) vuot qué 20 MHz. Vi dy, trong trudng hop
ma théng tin kénh 14 “00”, théng tin kénh c6 thé chi bao rang kénh 20 MHz thi
nhit d3 duoc cip phat, va trong trudng hgp ma thong tin kénh 13 “01”, thong tin
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kénh c6 thé chi béo ring kénh 20 MHz thit hai d4 dugc cép phat.

Thong tin bang thong va thong tin kénh cé thé dwgc cip mot cach
dong thoi dudi cac dang khac nhau.

Theo phwong 4n clia sang ché, théng tin bing thong va thong tin kénh
c6 thé duge cip dudi dang so dd bit. Vi duy, trong trudong hop ma thong tin bang
thong va thong tin kénh lién quan dén STA 1 14 “1100”, cé nghia rang cac tai
nguyén tan sb cua cac kénh 20 MHz thir nhit va tht hai trong s6 80 MHz
(20MHz*4 bit) da dugc cip phat t6i STA 1. Ttc 13, sd bit (n) duge chira trong so
dd bit c6 thé chi bao théng tin bang théng (20 MHz*n) va vi tri clia bit ¢ gia tri
bit 1 c6 thé chi bao théng tin kénh.

Theo phuong 4n khéc, thong tin bang thong va thong tin kénh c6 thé
dugc cip dudi dang bang. Trong trudng hop nay, 3 bit c6 thé duoc yéu cau dbi
v6i chi bao thong tin bang théng va thong tin kénh. Vi dy, khi thong tin bang
thong va thong tin kénh 14 “000”~"011”, co6 thé chi bo ring kénh 20 MHz thir
nhit~ kénh 20 MHz thi tu d3 dugc cdp phét, mdt cach tuong tng, va “100” cb
thé chi bao ring “kénh 40 MHz thir nh4t” da dwoc cip phat, “101” ¢ thé chi bao
rang “kénh 40 MHz thr hai” d& duogc cép phat, va “111” ¢6 thé chi bio ring
“kénh 80 MHz” d3 dugc cip phat.

Céac phuong an néu trén chi 1a cac vi du va thong tin bang thong va
théng tin kénh c6 thé duge cdu hinh nhu 13 cac phuong 4n khac nhau.

- Thong tin MCS

: 1a théng tin lién quan dén mirc MCS dugc 4p dung ti khung ACK
can duoc truyén da nguoi ding duong 1én.

Thong tin MCS ¢6 thé c6 kich ¢ bit 13 4 dén 5 bit va chi bio mot
cach truc tiép mic MCS duoc 4p dung t6i khung ACK. Trong trudng hop nay,
thong tin MCS c6 thé chi bdo moi mirc MCS dugc dinh nghia trong hé théng.

Hoic, khi duoc gia thiét ring miac MCS thap hon dugc 4p dung t6i
khung ACK dugc truyén da ngudi dung duong 1én cho viée truyén dan bén ving,

thong tin MCS ¢6 thé chi bao gia tri chénh léch lién quan dén mirc MCS duoc
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ap dung t6i khung ACK va mtirc MCS dugc ap dung t6i khung da nguoi dung
dudng xudng. Vi du,

*Khi thong tin MCS 13 “00”, c6 thé chi bao rang mc MCS twong tu nhu
ctia khung da ngudi ding dudng xudng dugc 4p dung téi khung ACK,

*Khi thong tin MCS 13 017, ¢6 thé chi bao rang mic MCS thap hon mét
budc so vai ap dung tdi khung da nguoi dung duong xubng s& dugc ap dung t6i
khung ACK,

*Khi théng tin MCS 1 “10”, c6 thé chi béo ring mic MCS thip hon hai
budc so voi ap dung tdi khung da nguoi dung duong xudng s& dugc ap dung t6i
khung ACK, va

*Khi thong tin MCS 12 “11”, ¢6 thé chi bdo ring mic MCS thép hon ba
budc so vai ap dung tdi khung da nguoi dung duong xudng s& dugc ap dung téi
khung ACK.

O day, mic MCS thap hon/cao hon ¢ thé 1ién quan dén mirc MCS chi
bao phuong phép didu ché trong d6 sb bit dir liéu trén ky ty 1a 1én hon/nhé hon,
hodc c6 thé lién quan dén mirc MCS chi béo tdc do ma thap hon/cao hon trong
trudng hop ma phuwong phap didu ché 13 gidng nhau. Mitc MCS thap hon 13 uu
viét hon cho viéc truyén dan bén ving.

Hodc, thong tin MCS c6 thé chi bdo mot cach chon loc chi mitc MCS
thip cho viéc truyén din bén viing, ma khong quan tdm dén mic MCS dugc ap
dung t6i khung da nguoi dung dudng xudng. Vi du,

*Khi théng tin MCS 13 “00°, ¢6 thé chi bio mirc MCS 0 (vi du, diéu ché
BPSK va mé héa tbc d6 ma 1/2),

*Khi thong tin MCS 13 “01°, ¢6 thé chi bio mtrc MCS 1 (vi du, diéu ché
QPSK va m4 héa tdc d6 ma 1/2),

*Khi thong tin MCS 13 “10°, ¢6 thé chi bio mirc MCS 2 (vi dy, diéu ché
QPSK va ma héa tbc d6 ma 3/4), va

*Khi thong tin MCS 13 “11°, ¢6 thé chi bdo mirc MCS 3 (vi du, diéu ché
16QAM va m4 hoa téc d6 ma 1/2).
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- Théng tin d6 dai t6i da ctia PPDU (ho#c thong tin d6 dai t6i da cua
khung ACK)

: La thong tin do dai t6i da cia PPDU da ngudi ding dudng 1én mang
khung ACK. Hodc, la thong tin do dai cia khung ACK cé d¢ dai l6n nhét trong
s6 cac khung ACK dugc mang boi PPDU da ngudi dung dudng 1én.

Céc khung ACK duoc truyén béi mdi thiét bi tram (STA) c6 thé ¢6 cac
d6 dai khéc nhau theo cac tai nguyén tan s6 da nguoi ding dudng 1én duge st
dung cho viéc truyén da ngudi ding dudng 1én va cac mirc MCS dugc 4p dung,
nhung d& ngn ngira nhiduy, tit ca khung ACK c6 thé duge dugc tao dém dé co
cung d6 dai va duge truyén. Do d6, trong truong hop ma mdi thiét bj tram (STA)
tao dém PPDU da nguoi dung duong 1én (va/hodc khung ACK) dé& duoc truyén
bsi mbi thiét bi tram (STA) sao cho d¢ dai ciia né la bang dd dai tdi da cia
PPDU da nguoi dung dudng 1én (va/hoac thong tin do dai t61 da cua khung
ACK), mdi thiét bi tram (STA) c6 thé yéu ciu thong tin 4o dai t6i da cia PPDU
da nguoi dung dudng 1én (va/hodc thong tin do dai t6i da cua khung ACK). Do
dai t8i da ciia PPDU da ngudi ding dudng 18n c6 thé dugc biéu dién boi don vi
micrd gidy (us) hodc don vi s6 ky tu.

Trong trudng hop ma do dai t6i da ciia PPDU da nguoi dung dudng
1én dugc biéu didn bsi don vi sb ky tu, phén mao dau bio hiéu lién quan dén sé
ky tu c6 thé duge 1am giam bing cach tinh toan s6 ky tu khong bao gdm 40 us
cﬁaph&1dom1d&1v@ﬂyluénduqcbaogénL

Vi du, do dai cia PPDU da ngudi dung dudng 18n, ma diéu ché BPSK
va mirc MCS ¢6 tdc dd ma 1/2 duoc ap dung, va duoc truyén nho st dung don
vi tai nguyén 26-tong (tone), 1a khoang 400 us, va & day, khi sd ky tu duoc tinh
toan khong bao gdm phén doan diu vat 1y, sb ky tu nay 1a khoang 26 ky tu. Khi
d6 dai tdi da cia PPDU da nguoi ding duong 1én dugce xem xét, kich ¢& bit cua
thong tin do dai tdi da cua PPDU da ngudi ding dudng 1én c6 thé 1a 5 bit
(00000: 1 ky tu~11111: 32 ky tu)

- Phéan khac
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Ngoai thong tin néu trén, cac loai thong tin khoi tao khac nhau dung
cho viéc truyén da ngudi ding dudng 1én ctia khung ACK nhu théng tin bdo cdo
trang thdi dém, thoéng tin bdo cédo trang thai kénh, thong tin khdi tao dung cho
truy nhap ngau nhién cta cac STA, thong tin do dai tién té vong (CP), STBC cb
duoc st dung hay khong, phuong phéap mé hda, va loai tuong tu, cd thé duoc
bao gom.

Cac muyc théng tin nay cd thé duogc béo hiéu theo cach duoc thiét lap
trude theo phwong 4n cla sang ché hoic c6 thé dugc béo higu theo cach tuong
tw nhu phuong phép béo hi¢u ctia khung da nguoi dung duong xubng. Ngoai ra,
thong tin néu trén co6 thé dugc bao gdm mdt cach chon loc trong thong tin chi
bao ACK va, ngoai cac thong tin néu trén, thong tin bd sung c6 thé duoc chira
trong thong tin chi bao ACK.

Sau day, phuong phép truyén thong tin chi bdo ACK néu trén s& dugc
m t& c6 vién dan téi cac FIG.33 va FIG34.

Phwong phép truyén thong tin chi bdo ACK c6 thé duoc phan loai
thanh hai loai nhu sau.

1. thong tin chi bao ACK dugc chtra trong phin doan dau vét ly va
dugc truyén

2. thong tin chi bdo ACK dugc chtra trong truong dit liéu va duoc
truyén

Phuong 4n trong d6 thong tin chi bdo ACK dugc chira trong phan
doan dau vat Iy va duoc truyén s& dugc md ta c6 vién dan téi FIG.33 va phuong
an trong d6 thong tin chi bao ACK dugc chira trong truong dir li€u va duogc
truyén s& dugc mé ta c6 vién dan t6i cac FIG.34 dén FIG.36.

FIG.33 14 so dd minh hoa phuong 4n ctia PPDU da ngudi dung dudng
xudng 20 MHz trong d6 thong tin chi bio ACK duge chira trong phan doan dau
vat ly.

Vién dan t6i FIG.33, PPDU da nguoi ding dudong xudng 20 MHz c6

thé bao gdm phan doan diu vat 1y va truong dit liéu ndm phia sau phén doan dau
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vat 1y. Mot cach chi tiét, PPDU da ngudi ding dudng xubng 20 MHz cé thé
dugc cdu hinh theo tht tuy cia L-STF — L-LTF — trudong L-SIG — trudng
RL-SIG (Repeated L-SIG) — trudng HE-SIG A — trudng HE-SIG B —
HE-STF — HE-LTF — trudng HE-SIG C. Thir tu cua cac trudng cb thé duge
thay dbi theo phwong 4n ciia sang ché, trudng cu thé ¢6 thé duoc bd sung, va
mdt vai trudng c6 thé khong dugc bao gdm.

Thong tin chi bdo ACK c6 thé duge chira trong trudng HE-SIG B
hodc truong HE-SIG C cua pha‘in doan dAu vat ly.

1. Khi dugc chira trong truong HE-SIG B

Thong tin chi bdo ACK cé thé dugc chira trong trudng HE-SIG B cua

phin doan dau vat 1y va dugc truyén da ngudi ding dudng xubng. O day, trudng
HE-SIG B c6 thé bao gdm “thong tin chung (ho#c trudng chung)” duge yéu cau
chung béi céac thiét bi tram (STA) thu cia PPDU da ngudi dung dudng xudng
(PPDU duogc truyén da ngudi ding dudng xudng) va “théng tin cu thé nguoi
ding (ho3ic trudng cu thé ngudi ding) duge yéu ciu mot cach riéng biét dbi véi
céc thiét bi tram (STA) thu.

Theo phuong an cua sang ché, théng tin chi bdo ACK c6 thé duoc
chira trong théng tin chung hodc thong tin cu thé nguoi dung cla trudng
HE-SIG B. Vi du, trong truong hop ma thong tin chi bao ACK bao gbm théng
tin chi d4n lién quan dén toan bd céc thiét bi tram (STA) thu, thong tin chi bao
ACK tuong tng c6 thé duge chira trong thong tin chung cia trudng HE-SIG B.
Hodc, trong truong hop ma thong tin chi bdo ACK bao gdm théng tin chi bao
d6i v6i mbi STA thu, thong tin chi bdo ACK tuong tng c6 thé dugc chira trong
thong tin cy thé ngudi ding cia trudng HE-SIG B.

Theo phuong an khéac cua sang ché, thong tin chi bdo ACK cé thé
dugc chira trong théng tin chung va thdng tin cu thé ngudi ding cla trudong
HE-SIG B. M6t cach chi tiét, thong tin chi bao con ACK lién quan dén toan bd
céc thiét bi tram (STA) thu duoc chira trong thong tin chi bdo ACK c6 thé dugc

chira trong thong tin chung va thong tin chi bdo con ACKcua mdi thiét bi tram
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(STA) thu dugc chira trong thong tin chi bao ACK ¢6 thé dugc chira trong thong
tin cu thé nguoi ding.

Vi du, thong tin cip phét tai nguyén da ngudi dung duong Ién (tirc 13,
thong tin chi béao con) cta toan bd cac thiét bi tram (STA) thu dé truyén khung
ACK c6 thé dugc chta trong thong tin chung. Hoic, thong tin cAp phat tai
nguyén da nguoi dung duong 1é€n (hodc thong tin chi bdo con) d6i v6i mbi thiét
bi tram (STA) dé truyén khung ACK c6 thé dugc chira trong thong tin cyu thé
ngudi ding. Hoic, thong tin lién quan dén mic MCS dugc 4p dung t6i khung
ACK bdi céc thiét bi tram (STA) thu c6 thé duoc chira trong thong tin cu thé
nguoi dung. Hodc, khi cac mirc MCS dugc dp dung tdi cac thiét bi tram (STA)
thu 14 gibng nhau, théng tin lién quan dén mic MCS tuong tmg c6 thé dugc
chira trong thong tin chung. Hoac, khi dugc gia thiét rang cac khung ACK mot
cach tuong tmg dugc truyén tir cac thiét bi tram (STA) thu duge dém dé co cung
do dai, thong tin d6 dai t6i da (tic 13, thong tin chi bdo con) ctia khung ACK c6
thé dugc chira trong théng tin chung.

Ngoai ra, thong tin chi bao con dugc chira trong thong tin chi bdo
ACK c6 thé dugc chira trong thong tin chung hodc thong tin cu thé ngudi dung
theo cach dac tinh, ma khong bi gidi han & phuong 4n néu trén.

2. Khi dugc chira trong HE-SIG C

Thong tin chi bdo ACK c6 thé duoc chira trong truong HE-SIG C cia

phin doan dau vat Iy va duoc truyén da nguoi ding dudng xubng.

Nhu duoce dé cdp néu trén, trong truong hop ciia PPDU da nguoi ding
duong xudng 20 MHz, 64 FFT duoc st dung cho dén truong HE-SIG B, va 256
(4*64) FFT c6 thé dugc st dung tir HE-STF. Trong trudng hop nay, mdi thiét bi
tram (STA) c6 thé thu dugc thong tin lién quan dén tai nguyén da nguoi ding
duong xubng duge cdp phat téi mdi thiét bi tram (STA) nho st dung théng tin
cp phét tai nguyén da nguoi diung dudng xubng dugc chira trong truong
HE-SIG B. Do truong HE-SIG C duoc bb tri phia sau HE-SIF, né c6 thé duoc

truyén nhd st dung tai nguyén dugc cAp phat riéng biét t6i mdi thiét bi tram
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(STA), va do do, trudng HE-SIG C c6 thé dugc sir dung dé truyén thong tin cu
thé d8i v6i mdi thiét b tram (STA). Do d6, thiét bi diém truy nhap (AP) c6 thé
truyén da ngudi ding duong xudng thong tin chi bao ACK dé truyén khung
ACKctia mbi thiét bi tram (STA) trong trudng HE-SIG C.

Theo cach nay, thong tin chi bao ACK dugc chira trong phin doan dau
vét 1y c6 thé duoc truyén da nguoi ding duong xudng t6i mdi thiét bi tram
(STA) thong qua PPDU da nguoi dung duong xudng, va mdi thiét bi tram (STA)
c6 thé truyén da nguoi dung dudng 1én khung ACK nho st dung tai nguyén da
nguoi dung duodng 1én dugc cAp phét t6i d6 theo thong tin chi bdo ACK thu
dugc.

FIG.34 13 so d@d minh hoa phwong 4n ctia PPDU da ngudi dung dudng
xubng 20 MHz trong d6 théng tin chi bdo ACK duoc chira trong trudng dir lidu.
Céc trudng dugc minh hoa trén FIG.34 1a twong ty nhu céc truong dugc mé ta
c6 vién dan t6i cac FIG.6, FIG.7 va FIG.17, va do dd, céac ph?m mo ta ldp lai cla
n6 dugce bod qua.

Thoéng tin chi bdo ACK c6 thé dugc chira trong trudng dit lidu trong
c4c phuong 4n khac nhau. Vi dy, trong truong hgp ma trudong dit liéu bao gbm
A-MPDU, théng tin chi bdo ACK cé thé dugc chira trong tidu d& MAC cua it
nhit mét MPDU dugc chita trong A-MPDU. Hoic, thong tin chi bdo ACK c6
thé duoc chira trong phan chinh khung MAC cua it nhét mét MPDU dugc chira
trong A-MPDU. Sau diy, phuong 4n trong d6 thong tin chi bdo ACK dugc bao
gdm trong tiéu d&@ MAC s& dugc mo ta.

Theo phuong 4an cua séng ché, théng tin chi bdo ACK cé thé duogc
chira trong trudong didu khién khung duogc chira trong tiéu dé& MAC. Theo k§
thuét lién quan, phuong 4n tuy chon trong d6 cac gia tri bit cia trudong t6i DS
(To DS) va truong tir DS (From DS) dugc chira trong trudng diéu khién khung
1a 1 duoc st dung dé chi bao BSS dang luéi. Tuy nhién, theo sdng ché, phuong
4n tiy chon nay c6 thé dugc sir dung nhu 13 phén chi bao ma chi béo ring thong

tin chi bdo ACK c6 dugc chua trong tiéu d&& MAC hay khong. Do d6, trong
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trudong hop ma céc gid tri cia truong tdi DS (To DS) va truong tir DS (From DS)
dugc thiét 14p 1a 1 (tie 13, trong trudmg hop chi béo ring thong tin chi bao ACK
duoc bao gdm), trudng dia chi 4 (6 octet) cé thé dugc sir dung nhu 13 trudng dé
truyén théng tin chi bao ACK.

Theo phuong an khéc, thong tin chi bao ACK cd thé duoc chira trong
trudng diéu khién duge chira trong tidu d&@ MAC. Mot cach chi tiét, thong tin chi
b4o ACK c6 thé dugc chira trong trudng diéu khién HT (4 octet) duge chua
trong tiéu d& MAC cia MPDU khuén dang HT. Hodc, théng tin chi bao ACK c¢6
thd duoc chira trong trudng didu khién HE duge chira trong tiéu dé MAC cua
MPDU khudn dang hiéu qua cao dugc dinh nghia méi trong hé thng 802.11ax.

O day, trudng diéu khién HE (4 octet) c6 thé 13 truong trong d6 trudng
diéu khidn HT duoc cAu hinh méi dé thich tng véi hé thdng 802.11 x. Hoic,
truong didu khidn HE (10 octet) ¢6 thé 14 truong dugc cAu hinh méi bang cach
thém truong dia chi 4 néu trén (6 octet) va truong didu khién HT (4 octet). Hoic,
truong diéu khién HE c6 thé 13 truong duge cdu hinh m&i dé 6 kich c& 14 4 dén
6 octet dé thay thé cho truong didu khién HT bao gdm 4 octet trong khuon dang
HT.

Nhu duge md ta néu trén, thong tin chi bdo ACK co thé duoc chua
trong cac trrong khac nhau duge chura trong ti€u dé MAC theo cac phuong 4n
khéc nhau. Trong truomg hop nay, tiéu && MAC c6 th8 bao gém thém phan chi
bao ma chi bao ring tiéu & MAC nay bao gdm thong tin chi bao ACK. Sau day,
céc phuong 4n khac nhau cta phan chi béo s& duge mo ta.

Phan chi bdo ma chi b4o ring thong tin chi bdo ACK dugc bao odm

Khung con A-MPDU c6 thé bao gdm phén chi béo chi bao rang tiéu
d& MAC duoc chira trong d6 bao gdm théng tin chi bio ACK. Phén chi béo cé
thé dugc chira trong khung con ctia A-MPDU theo cic phuong 4n khac nhau.

1) Phuong 4n tht nhat

Phan chi bao c6 thé duge chira trong phan taich MPDU twong tmg véi
tiéu @& MAC bao gdm théng tin chi bdo ACK. Mdt cach chi tiét, truong phan
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tach MPDU duoc chira trong mdt khung con A-MPDU c6 thé bao gdbm phan chi
b4o chi béo rang tiéu d& MAC dugc chira trong khung con A-MPDU bao gdm
thong tin chi bao ACK. Vi dy, bit cu thé (1 bit) trong s6 cac bit danh riéng (4 bit)
dwoc chura trong trudng phin tach MPDU c6 thé déng vai tro 1a phan chi bo.
Trong trudng hop ma gia tri bit cu thé dong vai trod 13 phén chi bao duoc thiét lap
1 gi4 tri dugc thiét 1ap trude (vi dy, 1), ¢6 thé chi bao rang tiéu d& MAC bao
gbm phan chi bio bao gdm théng tin chi bio ACK.

Ngoai ra, phan chi bdo dugc chira trong truong phén tach MPDU cé
thé chi bdo thém ring MPDU tuong tng véi truong phén tach MPDU bao gém
truong diéu khién HE duoc dinh nghia méi trong hé théng 802.11ax. M6t cach
chi tiét, truong phan tach MPDU dugce chira trong mot khung con A-MPDU c¢6
thé chi bdo thém rang MPDU duoc chira trong khung con A-MPDU bao gdm
trudng diéu khién HE. O day, thong tin chi bdo ACK c6 thé duoc chua trong
truong didu khién HE. Trong truong hop nay, MPDU bao gbm trudng didu
khién HE twong tng c6 thé khéng tuong tmg véi khung déng goéi didu khién HT.

2) Phuong an thtr hai

Trong trudng hop ma loai hoéc loai con cia MPDU bao gbm thong tin
chi bdo ACK duge dinh nghia m&i trong hé thong 802.11ax, phan chi béo ¢6 thé
dugc chira trong trudng didu khién khung cia tidu dé MAC ctia MPDU, nhu 13
loai hodc loai con dugce dinh nghia méi. Ttc 13, loai hodc loai con cia MPDU ¢6
thé chi bdo, nhu 14 phan chi béo, ring MPDU tuong tng 13 MPDU bao gdm
thdng tin chi bdo ACK nim trong tiéu d&¢ MAC. Trong trudng hop nay, loai hodc
loai con nhu la phz‘?tn chi bao c6 thé dugc dinh nghia méi trong hé théng
802.11ax.

3) Phuong an thir ba

Trong trudng hop ma MPDU bao gdm thong tin chi bdo ACK twong
ung véi khung khuon dang HT (vi dy, khung déng goi didu khién HT) bao gém
trudng diéu khién HT, bit cu thé trong trudng diéu khién HT c6 thé dong vai trd

la phén chi bdo. Mdt cach chi tiét, bit cu thé trong s6 cac bit danh riéng duogc
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chira trong trudong diéu khién HT c6 thé déng vai trod 1a phan chi béo, va trong
trudng hgp ma bit cu thé tuong tmg dugc thiét 1ap béi gié tri dinh trude, c6 thé
chi béo rang truong diéu khién HT twong g bao gbm théng tin chi bao ACK.

4) Phuong an thur tu

FIG.35 14 hinh v& minh hoa trudng diéu khién cta khuon dang HT.
Vién din t6i FIG.35, bit thir nhit cta truong didu khién c6 thé déng vai tro 13
phin chi béo chi béo ring truong didu khién twong tmg 13 truong diéu khién
VHT ctia khudn dang thong luong rat cao (VHT). Vi du, trong truong hop ma
gi4 tri cta bit thtr nhét cia trudmg didu khidn dugc thiét 1ap 1 gid tri duoc thiét
1ap trude (vi du, 1), diéu nay c6 thé chi bao ring truong didu khién tuong tmg 13
truong didu khién VHT.

Tuong ty, bit thir hai (bit danh riéng) 3510 ciia trudng diéu khién HT
c6 thé bao gbém thong tin chi bao ACK, va c6 thé déng vai trd 13 phan chi bao
chi bdo ring truong didu khién tuong tmg 14 trudng diéu khién HE ctia khuén
dang dugc dinh nghia méi trong hé thong 802.11ax. Vi dy, trong trudng hop ma
bit thir nhat cia truong didu khién chi bao khuén dang thdng lugng rt cao
(VHT) va bit thtr hai 3510 chi bdo viéc bao gém cila thong tin chi bdo ACK
(hodc khudén dang HE) (hodc trong truong hgp ma bit thir hai 3510 dugc thiét
1ap 1a gié tri duoc thiét 1ap trude (vi dy, 1), co thé chi bao ring trudng twong ting
13 trudong didu khién HE bao gdm théng tin chi bao ACK.

Trudng didu khién HE c6 thé duoc cu hinh mé6i nho st dung truong
diéu khidn HT, va chi tiét cdu truc cua truong diéu khién HE s& dugc mo ta c6
vién dan t6i FIG36.

5) Phuong &n thtr ndm

Phan chi bao c¢6 thé dugc chira trong trudng cu thé trong sb céc truong
duoc chira trong ti€u dé MAC. Mot céch chi tiét, ph?ln chi b4o c6 thé duge chira
trong trudng cu thé ma c6 thé duoc dién dich lai trong s6 cac truong duoc chira
trong tiéu d& MAC.

Vi dy, nhu dugc md ta néu trén c6 vién dan t6i FIG.34, theo k¥ thuét
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d3 biét, phuong an tiy chon trong d6 cac gia tri bit clia truong t6i DS (To DS)
va truong tir DS (From DS) dugc chira trong truong diéu khién khung 13 1 duoc
sit dung dé chi bdo BSS dang ludi. Tuy nhién, theo sang ché, phuong 4n tiy
chon nay c6 thé dugc sir dung nhu 13 phan chi béo chi bo ring thong tin chi bio
ACK c6 dugc chtra trong tiéu ¢&&¢ MAC hay khong. Do d6, trong trudng hop ma
cac gia tri truong t¢i DS (To DS) va truong tir DS (From DS) dugc thiét lap 1a 1
(tirc 13, trong trudng hop chi bdo ring théng tin chi bdo ACK dugc bao gbm),
trudong dia chi 4 (6 octet) c6 thé duoc sir dung nhu 13 trudng dé truyén thong tin
chi bao ACK. Trong truong hop nay, truong téi DS (To DS) va truong tue DS
(From DS) c6 thé déng vai trd 13 phéan chi bao, va, thong qua trudng téi DS (To
DS) va trudng tir DS (From DS), ¢ thé dugc chi bao rang tiéu d& MAC bao
gdm céc truong chira thong tin chi bao ACK.

Hodc, theo vi du khac, bit cy thé (vi du, bit thir 12 (B12) tir bit quan
trong nhat (MSB) cta truong AID) duoc chira trong trudng dia chi cu thé duoc
chira trong tiéu d& MAC c6 thé déng vai tro 1a phén chi bao.

Ngoai ra, cac phuong 4n khac nhau cia phan chi bao di dugc mb ta.
Phéan chi béo c6 thé dugc chira trong tiéu d&&¢ MAC theo cac phuong 4n khac
nhau d& chi béo rang tiéu d&8 MAC tuong tmg bao gdm théng tin chi bdo ACK,
ma khong bi gidi han & phuong &n néu trén.

Sau day, cdu tric cta truong didu khién HE dugc mo ta néu trén lién
quan dén phuong 4n thir tu s& duge mo ta chi tiét.

FIG.36 14 so dd minh hoa trudng didu khién HE theo phuong an cia
sang ché.

Céc phin mb ta clia mot vai truong duge chira trong truong dicu khién
HT (duoc mo ta néu trén c6 vién dan t6i FIG.8) cling ¢ thé dugc ap dung theo
cach tuong tu t6i mot vai trudng duoc chita trong trudng diéu khién HE trén
FIG.36. Do d6, chi cac phan khéc biét véi truong didu khién HT s& duge mo ta.
Céc trudng duge minh hoa trén FIG.36 c6 thé dugc thé hién doc 1ap, c6 thé duoc

bao gom modt cach chon lgc trong truong diéu khién HE, va thir tuw cua cac
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trudng va céc kich c& bit c6 thé duoc cai bién theo cac phuong an.

Vién dan t6i FIG.36, khong giéng nhu khudén dang diéu khién HT,
truomg didu khién HE c6 thé bao gdm phén chi béo va thong tin chi bdo ACK.
Ngoai ra, nhu duoc mé té néu trén, bit thir nhat cia truong diéu khién HE c6 thé
chi bao rang bit didu khién twong Gmg 12 nim trong khudn dang théng lwong rat
cao (VHT) va bit tht hai c6 thé chi béo ring bit diéu khién twong mg 13 nim
trong khuon dang HE.

FIG.:36(a) 12 hinh v& minh hoa trudng diéu khién HE dugc truyén da
ngudi ding duong xudng.

Vién din t6i FIG36(a), trudng diéu khién HE c6 thé bao gdm it nhét
mdt trong sb thong tin kénh ACK dung cho viéc truyén da nguoi dung dudng 1én
ctia khung ACK, thong tin yéu ciu bdo cdo trang thai dém (1 bit) 3630, va béo
céo trang thai kénh (1 bit) (khong duoc thé hién). O day, thong tin kénh ACK
lién quan dén théng tin cp phét tai nguyén 1a théng tin lién quan dén tai nguyén
da ngudi dung duong 1én duoc cip phat téi mdi thiét bi tram (STA) dé truyén da
nguoi dung dudng lén khung ACK, va céc phan mé ta va phuong 4n ctia thong
tin cAp phat tai nguyén dugc md ta néu trén cb thé dugc 4p dung theo cach
tuong tu. O day, thong tin kénh ACK c6 thé bao gdm théng tin chi sd bat dau
kénh ACK (4 bit) 3610 va thong tin khoang thoi gian kénh ACK (4 bit) 3620
nhu 13 phuong 4n khac ciia thong tin cép phét tai nguyén néu trén.

Khi duge gia thiét ring “mot kénh ACK” 13 don vi cip phat nho nhét
cla tai nguyén da ngudi ding dudng 1én ddi véi khung ACK, théng tin chi sd
bét dau 3610 ctia kénh ACK va thong tin khoang thoi gian 3620 ctia kénh ACK
chi bao kiéh & (hodc sb luong) cua kénh ACK cé thé dugc yéu cau. Trong
trudong hop nay, cac kich c& bit cia théng tin chi sd bat dau 3610 va thong tin
khoéng thoi gian 3620 ciia kénh ACK c6 thé duge xac dinh trén co s& clia sd
lvong STA (hodc ngudi ding) 16n nhit ma tai nguyén da ngudi ding dudng
xudng c6 thé dugc cp phét t6i. Vi dy, trong trudng hop ma s6 luong STA téi da

ma tai nguyén da nguoi ding duong xudng (bao gdm tai nguyén tan so va tai
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nguyén khéng gian) c6 thé dugc cdp phat toi 1a 16 (274 bit), thong tin chi s6 bit
dau 3610 va thong tin khoang thoi gian 3620 ciia kénh ACK ¢ thé ¢6 kich c&
bit 12 4 bit.

Trong trudng hop ma céc kich ¢& (hodc sb luong) clia cac kénh ACK
mdt cach tuwong tmg dugc cAp phét téi cac thiét bj tram (STA) duoc thiét 1ap 1a
gidng nhau (trc 13, trong truong hop ma mic MCS dugc 4p dung t6i khung
ACK dugc cb dinh), thong tin khoang thoi gian 3620 cua kénh ACK c6 thé
khéng duoc yéu cau. Hodc, trong truong hop ma mirc MCS dugc x4c dinh trén
co s& clia mic MCS duoc 4p dung t6i khung duong xudng dugc 4p dung téi
khung ACK, théng tin kénh ACK cé thé chi bdo gia tri chénh l&ch gifia mirc
MCS dugc 4p dung t6i khung duong xudng va mic MCS dugc 4p dung téi
khung ACK. Vi du, thong tin kénh ACK c6 thé chi bao “-2, -1, 0, 1” nhu 1 gid
tri chénh 1éch (cu thé, mixc MCS dugc ap dung téi khung ACK — mic MCS
dwoc 4p dung téi khung duong xubng (DL)) gitta mirc MCS dugc 4p dung téi
khung ACK va mitc MCS duoc ap dung t6i khung dudng xudng (DL), va c6 thé
duoc bao hiéu bai kich ¢ bit gdm 2 bit.

Theo phuong an néu trén, dugc gia thiét ring kich c& (hozc sd luong)
ctia kénh ACK duogc cb dinh theo mitc MCS dugc p dung t6i khung ACK.

Ngoai ra, trudng diéu khién HE c6 thé con bao gdm cac muc thong tin
khac nhau (vi dy, théng tin bang thong, thong tin MCS, thong tin d6 dai PPDU
tbi da, va loai twong tr) dugc chira trong thong tin chi bdo ACK néu trén.

FIG.36(b) 12 hinh v& minh hoa trudng didu khién HE duoc truyén da
nguoi dﬁng duong 1én.

Vién din t6i FIG.36(b), trudng didu khién HE c6 thé bao gbém it nhét
mdt trong s thong tin trang thai dém (8 bit) (3640-1, 3640-2), c6 cic ndi dung
dé bdo céo trang thai dém, va thong tin kénh hay khéng. Thong tin trang thai
dém c6 thé bao gdm hai trudng, va kich c& bit cia mbi truong ¢ thé 13 4 bit.
Thong tin trang thai dém c6 thé chi bdo kich ¢& hang doi, danh muc truy nhap
(AC), s6 dém dy phong, va loai twong tur.
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Phan chi bdo loai ma chi bao loai cta théng tin ma cé thé duoc chta
trong trudong diéu khién HE c6 thé dugc chira trong trudng phia trude cua trudng
didu khién HE (hodc truong trude do).

Khic phuc 15i

Trong trudng hop ma truong dit liéu cua PPDU da ngudi dung dudng
xudng dugce céu hinh 13 AN-MPDU, thiét bi diém truy nhap (AP) c6 thé bao
gbm thong tin chi bdo ACK trong mdi tidu dé MAC cua moi MPDU tao thanh
A-MPDU hoic ¢6 thé bao gdm théng tin chi bdo ACK trong tidu d& MAC clia
mot phﬁn MPDU (vi dy, MPDU thu nhét trong sb cac MPDU tao thanh
A-MPDU).

Trong trudng hop ma thiét bi diém truy nhap (AP) bao gbm thoéng tin
chi bdo ACK trong mdi tiéu @& MAC ctia moi MPDU tao thanh A-MPDU, thong
tin duoc 13p lai dugce chira trong moi MPDU, lam tidng mot cach khdng co loi
phan mao dau. Nguoc lai, trong truong hgp ma thiét bi diém truy nhép (AP) bao
gdm thong tin chi bdo ACK trong tiéu d& MAC ctia mdt phin MPDU, phén mao
dAu c6 thé duge 1am giam nhung néu STA khong thé giai ma mot phan MPDU
tuong tng, STA khoéng thé truyén da nguoi dung dudng 1én khung ACK. pé
ngin ngira vin dé nay, trong trudng hop ma thong tin chi bdo ACK dugc chia
trong tiéu @& MAC cta mdt phan MPDU, thi tuc khéc phuc 131 dinh trude co thé
dugc yéu cdu. Sau day, thi tuc khéc phuc 18i theo phuong 4n cua sang ché s&
duge mo td mot cach chi tiét.

FIG.37 12 hinh v& minh hoa mét céch gian luge thi tuc khic phuc 15
theo phuong 4n cua sang ché. Sau day, dugc gia thiét rang thiét bi diém truy
nhap (AP) truyén khung da ngudi ding dudng xubng (hodc dir liéu DL) t&i cac
STA 1 dén STA 4 va céc thiét bi tram (STA) 1 dén thiét bi tram (STA) 4, sau khi
thu khung da ngudi ding dudng xubng (hodc dit liéu DL), s& truyén da nguoi
ding dudng 1én khung ACK dé phan hdi lai khung da ngudi dung dudng xudng
thu duoc (hodc dit 1iéu DL).

Vién din t6i FIG37, thiét bj diém truy nhap (AP) c6 thé truyén khung

-119-



32862

da ngudi dung duong xudng (hodc dir lidu DL) t6i cac thiét bi tram (STA) 1 dén
thiét bi tram (STA) 4 nho st dung tai nguyén da ngudi dung dudng xudng.
Trong trudng hop nay, thong tin chi bao ACK dung cho viéc truyén da nguoi
ding dudng 1én cia khung ACK cé thé dugc chira trong mét phan tiéu d&8 MAC
cta khung da ngudi ding dudng xudng (hodc dit liu DL) dugc truyén t6i moi
thiét bi tram (STA).

Khi céc thiét bji tram (STA) 1 thu mét cach binh thudng khung da
ngudi ding dudng xudng (hodc dit lidu DL), céc thiét bj tram (STA) 1 va 2 each
c6 thé truyén da ngudi ding duodng 1én khung ACK dé phan héi lai khung da
ngudi ding dudng xubng (hoic dit liéu DL) sau khi két thuc thoi gian dinh trude.
Trong trudng hop nay, cac thiét bi tram (STA) 1 va 2 ¢6 thé truyén da nguoi
dung duong 1én khung ACK nh¢ sir dung tai nguyén da nguoi dung duong lén
duoc chi bao bdi thong tin chi bao ACK dugce chira trong mot phén tiéu d& MAC
cta khung da ngudi ding dudng xudng thu dugc (hogc dit liéu DL).

Céc thiét bi tram (STA) 3 va 4, ma khong thé thu mot cach binh
thuong khung da nguoi dung dudng xubng (hozc dit liéu DL) ho#c thong tin chi
bao ACK, khong thé truyén da ngudi ding dudng 1én khung ACK dé phan hoi
lai khung da ngudi ding dudng xubng (hodc dit liéu DL).

Trong trudng hop ndy, sau khi thiét bi diém truy nhép (AP) thu da
nguoi dung duong 1én cac khung ACK tir cac thiét bj tram (STA) 1 va thiét bi
tram (STA) 2, thiét bj diém truy nhap (AP) c6 thé truyén da ngudi ding dudng
xudng khung BAR da ngudi dung téi cic thiét bi tram (STA) 3 va 4 ma thét bai
trong viéc truyén da ngudi dung dudng 1én khung ACK sau khi két thic thoi
gian dinh trude (vi dy, SIFS). Hodc, sau khi thuc hi¢n thu tuc dy phong dé
truyén lai khung da nguoi ding dudng xudng (hodc dir liéu DL) t6i céc thiét bi
tram (STA) 3 va thiét bi tram (STA) 4, thiét bi diém truy nhap (AP) c6 thé truyén
da ngudi ding duong xudng khung BAR da ngudi dung théng qua tranh chép
kénh. Khung BAR da ngudi ding c6 thé bao gdm céc ID thiét bi tram (STA) cua

céc thiét bj tram (STA) ma thét bai trong viéc truyén da nguoi ding duong 1én
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ctia khung ACK va thong tin chi bAo méi dung cho viée truyén da nguoi ding
duong Ién cia khung ACK.

Trong trudng hop nay, cac thiét bi tram (STA) 3 va 4 thu dugc co hdi
dé truyén da ngudi dung khung ACK. Trén co s& ctia khung BAR da ngudi dung
thu dugc, céc thiét bi tram (STA) 3 va 4 c6 thé truyén da nguoi ding dudng 1én
khung ACK.

Néu céc thiét bi tram (STA) 3 va 4 khong truyén da ngudi ding duong
1én khung ACK ngay cé sau khi thiét bj diém truy nhap (AP) da truyén khung
BAR da ngudi ding, thiét bi diém truy nhap (AP) c6 thé xac dinh rang cAc thiét
bi tram (STA) 3 va 4 d4 khong giai ma chinh xac khung da ngudi ding duong
xuéng (hodc dir liéu DL), va thyc hién tha tuc tiép theo nhu viéc truyén lai cua
khung da ngudi dung dudong xubng (hodc dit liéu DL), hoc loai tuong tu.

Theo phwong 4n khéc, céc thiét bi tram (STA), ma di thu khung da
ngudi ding dudng xudng (hodc dit liu DL) nhung di khong truyén da nguoi
ding dudng khung ACK do ching that bai trong viéc thu thong tin chi bao ACK,
c6 thé truyén don nguoi ding dudng 1én khung ACK thong qua tranh chip kénh.
O day, khung ACK c6 thé 1a khung ding riéng chi dugc bao gbm trong khung
UL hoic c6 thé 14 khung phan hdi lai khung dit liéu ctia khung UL.

Trong trudng hop ndy, do AP khong thé tiép tuc doi dé thu khung
ACK tir cac thiét bj tram (STA), thoi gian doi dinh trude c6 thé dugc thiét 18p va
thiét bi diém truy nhép (AP) c6 thé doi dé thu don ngudi diung dudng 1én khung
ACK chi trong thoi gian doi. Trong truong hgp ma cac khung ACK khong dugc
thu tir cac thiét bi tram (STA) twong Ung trong thoi gian doi, AP c6 thé x4c dinh
rang céc thiét bi tram (STA) ma khong truyén céc khung ACK 13 cac STA ma
khéng giai ma mot cach chinh xac khung da ngudi dung duong xubng (hozc dir
liéu DL), va thuc hién thu tuc tiép theo nhu viéce truyén lai ctia khung da ngudi
dung duong xudng (hozc dit liéu DL).

Hoic, thiét bi diém truy nhép (AP) c6 thé thu yéu cau BAR vi/hoidc
khung ACK tir c4c thiét bi tram (STA) ma da that bai trong viéc truyén da nguoi
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dung duong 1én khung ACK, trong thd tuc du phong dé truyén lai khung da
ngudi dung dudng xubng (hodc dit liéu DL) hogc trong khi truyén khung BAR
da nguoi dung. Trong truong hop nay, thiét bi diém truy nhap (AP) c6 thé thuc
hién thu tuc tiép theo nhu viéc truyén lai ctia khung da ngudi dung dudng xudng
(hodc dir lidu DL) va/hodc viée truyén cia khung BAR trén co sé clia yéu cau
BAR thu dugc va’hodc khung ACK.

Theo phuong an khac, cac thiét bi tram (STA), ma di thu khung da
ngudi ding dudng xudng (hosc dit liéu DL) nhung d3 thiy bai trong viéc truyén
da nguoi dung duong 1én khung ACK do ching da thay bai trong viéc thu thong
tin chi bao ACK, c¢6 thé yéu ciu khung BAR tir thiét bj diém truy nhap (AP)
trong khoang truy nhép ngiu nhién (vi dy, khoéng truy nhap ngau nhién tiép
theo hodc khoang truy nhap ngiu nhién dugc chi dinh béi thiét bi diém truy
nhap (AP)) hoic truyén truc tiép khung ACK t6i thiét bi diém truy nhap (AP).

O day, do thiét bi didm truy nhap (AP) khong thé tiép tuc doi dé thu
khung ACK hoic yéu ciu khung BAR, thoi gian doi dinh trude cé thé duoc thiét
lap va thiét bi diém truy nhép (AP) c¢6 thé doi d& thu khung ACK hodc yéu cau
khung BAR chi trong thoi gian doi. Trong truong hop ma khung ACK hodc yéu
cau khung BAR khéng duoc thu tir cac céc thiét bi tram (STA) tuong Ung trong
thoi gian doi, thiét bi diém truy nhap (AP) c6 thé x4c dinh ring cac thiét bi tram
(STA) ma khéng truyén khung ACK 1 cic STA ma da khong giai ma chinh x4c
khung da ngudi dung dudng xubng (hogc dit liéu DL), VA thyc hién thu tuc tiép
theo nhu viéc truyén lai cia khung da ngudi ding duong xubng (hoic dir lidu
DL).

Hodc, thiét bi diém truy nhap (AP) c6 thé thu yéu ciu BAR va/hosc
khung ACK tir c4c thiét bji tram (STA) ma that bai trong viéc truyén da nguoi
dung duong 1én khung ACK trong thd tuc du phong dé truyén lai khung da
ngudi ding duong xubng (hodc dit liéu DL) hodc trong khi truyén khung BAR
da nguoi dung. Trong trudng hgp nay, thiét bi diém truy nhép (AP) c6 thé thyc

hién tha tuc tiép theo nhu viée truyén lai ciia khung da nguoi ding dudng xudng
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(hodc dit liéu DL) va/hodic viée truyén khung BAR trén co s& clia yéu cdu BAR
thu duogc va’hoac khung ACK.

FIG.38 14 luu dd minh hoa phuong phép truyén da nguoi ding dudng
xudng cua thiét bi diém truy nhép (AP) theo phuong 4n cua sing ché. Cac
phwong 4n néu trén c6 thé dugc 4p dung theo cach twong tu c6 vién dan dén luu
dd. Do d6, sau day, cac phan mb ta lap lai s& dugc bd qua.

Vién dan t6i FIG.38, thiét bi didm truy nhap (AP) c6 thé tao ra PPDU
da nguoi ding dudng xudng (S3810). O day, PPDU da ngudi dung dudng xudng
c6 thé bao gdm phin doan ddu vat 1y va trudong dit lidu. Trudng dit liéu c6 thé
bao goém it nhit m6t MPDU, va & day, it nhit mét MPDU c¢6 thé bao gbm tiéu dé
MAC va phén chinh khung MAC. Ngoai ra, tiéu dé MAC bao gbém thong tin chi
b4o ACK dung cho viéc truyén da ngudi diing dudng 1én ctia khung ACK nhu 1a
phan hdi d6i véi dit lidu duoc truyén thong qua truong dit lidu.

Sau d6, thiét bi diém truy nhép (AP) c6 thé truyén PPDU da ngudi
ding dudng xudng (S3820). M6t cach chi tiét, thiét bi diém truy nhap (AP) cé
thé truyén PPDU da ngudi ding duong xubng t6i it nhét mot thiét bi tram (STA)
ma d& duogc cip phat tai nguyén duong xudng (DL).

FIG.39 12 so dd khéi cia mdi thiét bj tram (STA) theo phuong 4n ctia
sang ché. '

Trén FIG.39, thiét bi tram (STA) 3910 c6 thé bao gém bd nhd 3912,
bd xttr Iy 3911 va bd RF 3913. Va, nhu dugc mo6 ta néu trén, thiét bi tram (STA)
c6 thé 13 AP hodc thiét bi tram khong phai diém truy nhap nhu thiét bi tram
(STA) HE.

B6 RF 3913 ¢6 thé truyén/thu tin hiéu vo tuyén ma dugc két ndi t6i bd
xir 1y 3911. Bo RF 3913 ¢6 thé truyén tin hidu bing cach chuyén déi 1én dit lidu
thu dwoc tir bd xtr Iy 3911 t6i bang truyén/thu.

Bo xir Iy 3911 ¢6 thé thuc hién 16p vat 1y va/hodc 16p MAC theo hé
théng IEEE 802.11 ma duoc két ndi t6i bd RF 4013. Bo xir Iy 3911 c6 thé cb

ciu trac dé thuc hién thao tac theo céc phuong 4n khac nhau ciia sang ché theo
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c4c hinh v& va phin mé ta. Ngoai ra, médun @8 thyc hién thao tac cua thiét b
tram (STA) 3910 theo cac phuong an khéac nhau cua sang ché duge mo ta néu
trén ¢4 thé dugc luu trit trong bd nhd 3912 va dugc thue thi béi b xir Iy 3911.

B nhé 3912 duoc két ndi t6i bo xtr 1y 3911, va luu trit cac loai thong
tin khac nhau d& thyc thi bd xir Iy 3911. Bd nhd 3912 ¢6 thé dugc chira trong bd
xtr 1y 3911 ho#ic duge 18p bén ngoai cia bd xir Iy 3911, va co thé duge két ndi
v6i bd xir Iy 3911 bang cach thire d3 biét.

Ngoai ra, thiét bi tram (STA) 3910 c6 th8 bao gdbm mot anten hoic
nhidu anten.

Chu trtic chi tiét ciia thiét bj tram (STA) 3910 ctia FIG.39 c6 thé dugc
thue hién sao cho phin mé ta clia cac phuong an khic nhau cla sing ché dugc
ap dung doc 1ap hodc hai phuong an hodc nhiéu hon dugc 4p dung ddng thoi.

Céac phuong an dugc mo ta néu trén dugce xay dung bing cach két hop
cac thanh phan va cac dic diém cua sang ché duéi dang dinh truéc. Céc thanh
phén hodic cac dic diém co thé dugc xem xét nhu 13 su lva chon trir khi duoc dé
cap cu thé. Mbi thanh phan hodc dic diém c6 thé duoc ap dung dudi dang khong
dugc két hop véi cac thanh phén hodc cac dic diém khac. Ngoai ra, mot vai
thanh phén va/hodc céc dic diém c6 thé duoc két hop dé tao thanh phuong 4n
cta sang ché. Thi tu cia céc thao tic duge gidi thich trong cac phuong an cla
sang ché c6 thé dugc thay d6i. Mot vai thanh phan hodc cac dic diém cua mot
phuong 4n c6 thé ndm trong phwong 4n khac hodc c6 thé dugc thay thé boi cac
thanh phan hodc cac dic diém diém twong Gmg ctia phuong 4n khac. Ngoai ra, s&
1a 13 rang dbi véi chuyén gia trong linh vuc k¥ thuat rang céc diém yéu ciu bao
h$ ma khéng duge trich din cu thé trong bd yéu ciu bao ho di kém c6 thé duge
thé hién mot cach két hop nhu 12 phwong 4n vi du cla sang ché hoic dugc bao
gbém nhu 13 diém yéu cau bao ho méi béi stra d6i sau khi nop don.

Céc phuong 4n cia sang ché c6 thé duoc thuc hién thong qua céc cach
thic khac nhau, vi du, phﬁn cing, vi phén mém, phén mém, hoic két hop cua

ching. Khi duwgc thuc hién nhu 1a phén ctmg, mot phuong 4n cla sdng ché c6
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thé duge thuc hién nhu 1 mdt hodc nhiéu mach tich hop cu thé tmg dung
(ASIC), mét hodic nhidu b xit Iy tin hidu s (DSP), mot hodc nhiéu thiét bi xir ly
tin hiéu sb (DSPD), mét hoic nhiéu thiét bi logic kha trinh (PLD), mot hogc
nhidu mang céng kha trinh dang trudng (FPGA), b xtt 1y, by didu khién, bo vi
didu khién, b6 vi xir Iy, v.v.

Khi duge thue hién nhu 14 vi phin mém hozc phan mém, mdt phuong
an cua sang ché c6 thé duoc thuc hién nhu 13 médun, thi tuc, hodc chirc ning
ma thyc hién cdc chirc nang hodc cac thao tac dugc md ta néu trén. Ma phén
mém c6 thé dugc luu trit trong bd nhé va dugc thuc thi béi bo xir ly. BO nhé
dugc bd tri bén trong hodic bén ngoai bd xir 1y va c6 thé truyén va thu dit liéu t6i
va tir bo xi Iy théng qua céc thirc da biét khac nhau.

Chuyén gia trong linh vuc k¥ thuét s€ hiu ring sang ché c6 thé dugc
thuc hién theo céc cach cu thé khac ngodi cac cach dugc md ta & ddy ma khong
di chéch khoi nguyén Iy va dic tinh co ban cta séng ché. Cac phuong 4n vi dy
néu trén do d6 duoc hiéu theo tit ca khia canh 14 mang tinh minh hoa va khong
bi giéi han. Pham vi clia sang ché s& dugc x4c dinh boi bd yéu cau bao ho di
kém va phin twong duwong phap 1y ciia ching, ma khong phai boi phin mo ta
néu trén, va tit ca thay dbi ndm trong pham vi y nghia va twong duong cua bd
yéu cAu bao ho di kém déu duge nham muc dich duoc bao gém trong do.

Kha nang Umg dung trong cong nghiép

Trong khi phuong phap truyén khung trong hé théng truyén théng
khong day theo sang ché di dugc mo ta ddi véi hé théng IEEE 802.11, phuong
phap nay ciing c6 thé duoc 4p dung téi cac hé thdng truyén thong khong day
khac ngoai hé théng IEE 802.11.
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1. Phuong phép truyén da ngudi diung duong xudng trong hé théng mang ving
cuc bo khong day (WLAN), phuong phép truyén da nguoi ding duong xudng
nay bao gom:

tao ra don vi dit liéu giao thic véat ly (PPDU) da ngudi dung duong xudng
bao gdm phén doan diu vat ly va trudng dit liéu,

trong d6 truomg dir liéu bao gém it nhat mot don vi dit liéu giao thuc
(MPDU) diéu khién truy cdp mdi truong (MAC), it nhit mot MPDU bao gdm
tiéu @& MAC va phan chinh khung MAC,

trong d6 tiéu @ MAC bao gém théng tin chi bao xac nhan (ACK),

trong do6 thong tin chi bao ACK bao gdm thong tin c4p phat tai nguyén tin
s6 cho viée truyén da truy nhap phan chia theo tan sb truc giao (OFDMA) da
ngudi dung duong 1én cia cac khung ACK va thong tin mirc phuong phéap didu
ché va m3 hoa (MCS), va

trong d6 thong tin cap phat tai nguyén tAn sb bao gdm gié tri chi sb chi
béo don vi tai nguyén dugc cip phéat cho viée truyén OFDMA da nguoi ding
dudng 1én cla cac khung ACK, va don vi tai nguyén tuong tmg véi don vi tai
nguyén 26 tdng, don vi tai nguyén 52 tong, don vi tai nguyén 106 téng, don vi
tai nguyén 242 téng, don vi tai nguyén 484 tdong, hodc don vi tai nguyén 996
tong;

truyén PPDU da nguoi ding dudng xubng dén nhidu tram tiép nhan
(STAs); va

nhan cac khung ACK tu nhiéu tram tiép nhan STAs ddng thoi nhu mot
phan hdi cho PPDU da ngudi ding dudng xudng.

2. Phuong phép truyén da nguoi ding duong xudng theo diém 1, trong d6 tidu

d& MAC bao gdm phan chi bdo ma chi bio xem théng tin chi bdo ACK dugc
bao gém hay khong.
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3. Phuong phap truyén da nguoi ding duong xudng theo diém 2, trong d6 phan
chi bdo dugc chtra trong trudong diéu khién hiéu qua cao (HE) ma dugc chira
trong tiéu d&@ MAC.
4. Phuong phap truyén da ngudi ding duong xudng theo diém 3, trong d6 thong
tin chi bdo ACK dugc chira trong trudng didu khién HE cia tiéu d& MAC.
5. Phuong phép truyén da ngudi ding duong xudng theo diém 4, trong d6 thong
tin chi bdo ACK con bao gdm théng tin do dai ctia PPDU da ngudi dung dudng
1én ma mang céc khung ACK.
6. Phuong phép truyén da nguoi ding dudng xudng theo diém 1, trong d6 théng
tin mic MCS chi mirc MCS ma duoc ap dung cho cac khung ACK.
7. Phuong phép truyén da nguoi ding dudng xudng theo diém 6, trong d6 mirc
MCS ma dugc ap dung cho cac khung ACK dugc chon trong s6 cac mic MCS
thap nhit dinh trudc.
8. Phuong phép truyén da nguoi ding duong xudng theo diém 7,

trong d6 thong tin mirc MCS chi bao mét trong cac mirc cua MCS nam
trong khoang tir 0 dén 3,

trong d6 MCS mirc 0 chi béo diéu ché khéa dich pha nhi phan (BPSK) va
ma hoa téc d6 ma 1/2, mic MCS 1 chi bao diéu ché khoa dich pha vudéng goc
(QPSK) va ma héa téc d6 ma 1/2, mic MCS 2 chi béo diéu ché khéa dich pha
vudng géc (QPSK) va ma hoa tdc d6 ma 3/4, va mixc MCS 3 chi bao didu ché
bién d vudng goc 16 mirc va ma héa tdc d6 ma 1/2.
9. Phwong phap truyén da ngudi ding dudng xubng theo diém 5, trong d6 thong
tin chidu dai chi bédo do dai ctia PPDU da ngudi ding dudng 1én theo don vi sb
ky tu ghép kénh phén chia theo tin s truc giao (OFDM).
10. Thiét bi tram (STA) trong hé théng mang ving cuc bd khong day (WLAN),
Thiét bj tram STA bao gém:

b6 thu phat duge tao két cu dé truyén va thu tin hidu khong day; va

bd xr ly ma dugc tao két cAu dé kiém soat bo thu phat,

trong d6 bd xir ly con dugc tao két cau dé:

tao ra don vi dir liéu giao thirc vat ly (PPDU) da ngudi dung dudng xubng
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ma bao gdm phan doan diu v4t 1y va trudng dit liéu va truyén PPDU da ngudi
dung dudng xudng,

trong d6 truong dit liéu ndy bao gdém it nhit mét don vi dit lidu giao thirc
(MPDU) diéu khién truy cip méi truong (MAC), it nhit mot MPDU bao gdbm
tiéu & MAC va phan chinh khung MAC,

trong d6 tiu d& MAC bao gdm thdng tin chi bao x4c nhan (ACK),

trong d6 thong tin chi bdo ACK bao gdm théng tin cip phat tai nguyén tin
sd cho viéc truyén da truy nhép phén chia theo tn sé truc giao (OFDMA) da
nguoi ding duong 1én ciia cac khung ACK va théng tin mirc phuong phap diéu
ché va ma hoa (MCS), va

trong d6 thong tin cip phat tai nguyén tdn sb bao gém gia tri chi s chi
béo don vi tai nguyén duoc cép phat cho viéc truyén OFDMA da ngudi ding
dudng 1én cua cac khung ACK, va don vi tai nguyén tuong ing véi don vi tai
nguyén 26 tong, don vi tai nguyén 52 tong, don vi tai nguyén 106 tong, don vi
tai nguyén 242 tong, don vi tai nguyén 484 téng, hoac don vi tai nguyén 996
tong,

truyén PPDU da ngudi ding dudng xudng dén nhidu tram tiép nhan STAs,
va

nhan cac khung ACK tir nhiéu tram tiép nhan STAs ddng thoi nhu mot
phan hdi cho PPDU da ngudi ding dudng xuéng.
11. Thiét bj tram STA theo diém 10, trong d6 tiéu d& MAC bao gdm phén chi
b4o ma chi bao xem thong tin chi bdo ACK cé duoc bao gdbm hay khéng.
12. Thiét bj tram STA theo diém 11, trong do phén chi bdo dugc chura trong
truong diéu khién hiéu qua cao (HE) ma dugc chura trong tiéu dé MAC.
13. Thiét bi tram STA theo diém 12, trong d6 théng tin chi bao ACK dugc chira
trong truong diéu khién HE cua tiéu & MAC.
14. Thiét bi tram STA theo diém 13, trong d6 thong tin chi bdao ACK con bao
gbm théng tin d6 dai cia PPDU da ngudi ding dudng 1én ma mang céc khung
ACK.
15. Thiét bj tram STA theo diém 10, trong do6 thong tin mirc MCS chi bdo mirc
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MCS ma dugc ap dung cho cac khung ACK.
16. Thiét bi tram STA theo diém 15, trong d6 mixc MCS ma dugc 4p dung cho
cac khung ACK duoc chon trong sb cac mirc MCS thip nhit dinh truéc.
17. Thiét bi tram STA theo diém 16,

trong d6 thong tin mitc MCS chi bao mdt trong cac muc cua MCS nam
trong khoang tir 0 dén 3,

trong d6 MCS murc 0 chi bao diéu ché khoa dich pha nhi phan (BPSK) va
ma héa téc d6 ma 1/2, mirc MCS 1 chi bdo diéu ché khoa dich pha vudng géc
(QPSK) va m3 hoa téc d6 ma 1/2, mirc MCS 2 chi bao diéu ché khoa dich pha
vudng géc (QPSK) va ma hoa tbc d6 ma 3/4, va mirc MCS 3 chi béo diéu ché
bién d6 vudng gbc 16 mirc va ma héa tbc dd ma 1/2.
18. Thiét bj tram STA theo diém 14, trong d6 thong tin chiéu dai chi bdo do dai
cia PPDU da ngudi ding dudng 18n theo don vi sb ky tw ghép kénh phén chia
theo tan sd truc giao (OFDM).
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]

(z# Wad40 M A1)

—.I

1+

(Z# Wa40 M Ax)
_.I

|+

(1# Wado M £))

—lll

|+

[<o—F—@o—

I+

—I

0

(1# Wa4o M A1)

Y

Nadd LHA (9)

1H ddy
uoy nadd ¥

1H
leyd Buouy

nadd ®

-134-



32862

[Fig. 6]
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[Fig. 8]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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[Fig. 151]
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[Fig. 161]

91 8 l I
Bunp cMwﬁ_\_,mﬁ LHA .
1ONbu yuey 1€ oej oey| onw yueq
- Buesy buep
11} iA Bue
Bunyy
yuiyo ueyd

1819190

-145-



32862

[Fig. 17]
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[Fig. 19]
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[Fig. 20]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]
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[Fig. 24]
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[Fig. 25]
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[Fig. 26]
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[Fig. 271]
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[Fig. 28]
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[Fig. 29]
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[Fig. 33]
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[Fig. 34]
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[Fig. 35]
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[Fig. 361
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[Fig. 37]
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[Fig. 39]
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