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Linh vwe k§ thuit dwoc dé cap

Sang ché dé cap dén vi tri séng mang con thich hgp cho ké hoach tong méi trong

hé théng mang cuc bd khong day (wireless local area network, WLAN).

Tinh trang ky thuit ciia sang ché

Céc cong nghé mang khong day c6 thé gdm nhiéu loai mang cuc bo khong day
(WLAN) khac nhau. WLAN tng dung céc giao thirc mang dugc str dung rdng rai va co6
thé dugc st dung dé lién két ndi cac thiét bi gin nhau vé6i nhau. Cac dic tinh k§ thuat
khac nhau duoc mé ta & day c6 thé duoc ap dung cho chuin truyén théng bat ky, chang
han nhu WiFi hodc, cu thé hon, bat ki trong s6 ho céc giao thirc khong day IEEE 802.11.
Mang cuc bd khong day (WLAN) da duoc nang cao theo nhiéu cach khac nhau. Vi duy,
tiéu chuin IEEE 802.11ax da d& xuit méi trudong truyén thong ning cao bing viéc sir
dung cac so dd da truy cap phéan chia theo tan sd truc giao (orthogonal frequency division
multiple access, OFDMA) va da diu vao da diu ra da ngudi ding duong xudng

(downlink multi-user multiple input multiple output, DL MU MIMO).

Sang ché dé xudt dau hiéu k§ thuat ma c6 thé duge ding trong tiéu chuén truyén
thong mai. Vi dy, tiéu chudn truyén thong co thé 14 tiéu chuan thong lwong cuc ky cao
(extreme high throughput, EHT) ma hién dang duoc thao luan. Tiéu chudn EHT c¢6 thé
st dung bang théng duogc ting, cau tric don vi dit liéu giao thire 16p PHY (PHY layer
protocol data unit, PPDU) duogc nang cao, trinh tu dugc ning cao, so d6 yéu cau lap tu
dong lai (hybrid automatic repeat request, HARQ), hoac trong tw, ma méi dugc dé xuit.

Tiéu chudn EHT c6 thé duoc goi 1a tiéu chuin IEEE 802.11be.

Ban chét ky thuit cia sang ché

Trong hé théng mang cuc bd khong day (WLAN) theo cdc phuong dn khic nhau,
tram (station, STA) truyén c6 thé tao ra don vi dit liéu giao thirc vat Iy (physical protocol
data unit, PPDU) tht nhét. STA truyén c6 thé truyén PPDU thit nhit théng qua dai 80
MHz. PPDU tht nhit c6 thé gdm trudong dit liéu thir nhét duge truyén théng qua don vi
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tai nguyén (resource unit, RU) 996 tong. Trudng dir liéu th nhit gdm cac séng mang
con huéng dan tht nhét cho RU 996 téng, va cac chi s6 clia cac séng mang con hudng
dan thir nhat c6 thé 1a {-468, -400, -334, -266, -220, - 152, -86, -18, 18, 86, 152, 220,
266, 334, 400, 468}.

Theo moét vi du cda sang ché, tin hiéu hudng dan thich hop cho cho ké hoach
tong 80 MHz dugc xac dinh méi c6 thé duge truyén va dugc nhan.
M6 ta viin tit cic hinh vé

Fig.1 thé hién vi du cua thiét bi truyén va/hodc thiét bi nhan cua sang ché.

Fig.2 13 hinh v& minh hoa dé minh hoa cdu tric ctia mang cuc bo khong day

(WLAN).
Fig.3 minh hoa quy trinh thiét 14p lién két chung.
Fig.4 minh hoa vi du ctia PPDU dugc sit dung trong tiéu chuin IEEE.

Fig.5 minh hoa bd cuc ctia cac don vi tai nguyén (RU) dugc st dung trong dai

20 MHz.
Fig.6 minh hoa bd cuc ctia cac RU duoc st dung trong dai 40 MHz.
Fig.7 minh hoa bd cuc cua cac RU duge st dung trong dai 80 MHz.
Fig.8 minh hoa cau tric cta truong HE-SIG-B.

Fig.9 minh hoa vi du trong d6 nhidu STA ngudi ding dugc phan phdi t6i cling
RU théng qua mo6 hinh MU-MIMO.

Fig.10 minh hoa thao tac dya trén UL-MU.

Fig.11 minh hoa vi du ctia khung kich hoat.

Fig.12 minh hoa vi du cua truong thong tin chung cua khung kich hoat.

Fig.13 minh hoa vi du cta truong con duoc gém trong trudong thong tin mdi
nguoi dung.

Fig.14 m6 ta d4u hiéu k¥ thuét ciia so d6 UORA.

Fig.15 minh hoa vi du cia kénh dugc st dung/dugc hd tro/duge dinh nghia trong
dai 2,4 GHz.
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Fig.16 minh hoa vi du cta kénh dugc sir dung/duge hd trg/dugce dinh nghia trong
dai 5 GHz.

Fig.17 minh hoa vi du cua kénh duoc stir dung/dugc hd tro/dugc dinh nghia trong
dai 6 GHz.

Fig.18 minh hoa vi du ciia PPDU duoc sir dung trong sang ché.

Fig.19 minh hoa vi du ctia thiét bi truyén va/hoc thiét bi nhan dugc cai bién cua
sang ché.

Fig.20 la so dd minh hoa mdt phuong an cta ké hoach tong OFDMA 80 MHz.

Fig.21 1a so dd minh hoa mdt phurong 4n cia ké hoach tong.

Fig.22 1 so 6 minh hoa mdt phwong 4n ciia phuong phép thao tic STA truyén.

Fig.23 1a so d6 minh hoa mot phwong an cia phuong phap thao tac STA nhén.

MO ta chi tiét sang ché

Trong sang ché, “A hoic B” ¢6 thé nghia 1a “chi A”, “chi B” hodc “chi A va B”.
Noi cach khac, trong sang ché, “A hoic B” ¢6 thé duoc dién dich 1a “A va/hodc B”. Vi
du, trong sang ché, “A, B, hoic C” c¢6 thé nghia 1a “chi A”, “chi B”, “chi C”, hoac “két
hop bat ky cia A, B, C”.

Déu gach chéo (/) hodc ddu phiy dugc sir dung trong sang ché c6 thé nghia la
“va/hodc”. Vi du, “A/B” c6 nghia la “A va/hodc B”. Theo do, “A/B” c¢6 nghia la “chi A”,
“chi B”, hodc “ca AvaB”. Viduy, “A, B, C” ¢co thé c6 nghia la “A, B hodc C”.

Theo ban md ta nay, “it nhat mot trong s A va B” ¢6 thé nghia 1a “chi A”, “chi
B”, hodc “ca A va B”. Ngoai ra, trong sang ché, su dién dat "it nhéat mot trong s6 A hoic
B" hodc "it nhat mot trong sd A va/hodc B" ¢6 thé dwoc dién giai 1a "it nhit mot trong
sO AvaB".

Ngoai ra, trong sang ché, “it nhat mot trong s6 A, B va C” ¢ thé nghia 1a “chi
A”, “chi B”, “chi C”, hodc “két hop bét ky ctia A, B va C”. Ngoai ra, "it nhit mot trong
sb A, B, hodc C" hoic "it nhéat mot trong sb A, B, va/hodc C" c6 thé nghia la "it nhéit mot

trong sbA,B,vaC"

Ngoai ra, diu ngodc don dugc st dung trong sang ché c6 the nghia la "vi du".
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Cu thé 13, khi dugc chi bao nhu “thong tin didu khién (tin hiéu EHT)”, n6 ¢6 thé bieu
thi ring “tin hiéu EHT” dugc d& xut nhu vi du clia “thong tin diéu khién”. N6i cach
khac, “thong tin didu khién” ciia sang ché khong bi gi6i han & “tin hiéu EHT”, va “tin
hiéu EHT” c6 thé dugc dé xuét nhu vi du cua “thong tin diéu khién”. Ngoai ra, khi dugc
chi b4o nhu “théng tin didu khién (nghfa 13, tin hiéu EHT)”, n6 ciing c6 thé nghfa la “tin

hiéu EHT” dugc dé xuat nhu vi dy cia “thong tin di€u khién”.

Céac du hiéu k¥ thuat dugc md ta riéng 1€ trong mot hinh trong sang ché co thé

duoc thuc hién riéng 1&, hodic c6 thé duge thyc hién dong thoi.

Vi du sau cua sang ché c6 thé dugc 4p dung cho cac hé théng truyén thong khong
day khac nhau. Vi du, vi du sau cla sang ché c6 thé duogc ap dung cho hé théng mang
cuc bd khong ddy (WLAN). Vi du, sang ché c6 thé duoc 4p dung cho tiéu chuén IEEE
802.11a/g/n/ac hoic tiéu chuin IEEE 802.11ax. Ngoai ra, sang ché c6 thé ciing duroc 4p
dung cho tiéu chuan EHT hoic tiéu chuén IEEE 802.11be méi dugc dé xuét. Ngoai ra,
vi du ctia sang ché co thé ciing duoc 4p dung cho tiéu chuidn WLAN méi dugc ning cao
tir tiéu chudn EHT hodc tiéu chudn IEEE 802.11be. Ngoai ra, vi du ctia sang ché co thé
dugc ap dung cho hé théng truyén thong di dong. Vi du, né cb thé duoc ap dung cho hé
théng truyén thong di dong dya trén tién hoa dai han (long term evolution, LTE) phu
thudc vao tiéu chudn du 4n hop téc thé hé thu 3 (3" generation partnership project, 3GPP)
va dua trén su tién hoa ctia LTE. Ngoai ra, vi du cia sang ché co thé duogc ap dung cho

hé théng truyén théng ctia tiéu chuén NR 5G dua trén tiéu chun 3GPP.

Sau ddy, d& mé ta déu hidu k§ thudt cia sang ché, du hiéu ky thudt c6 the 4p

dung cho sang ché s& dugc mo ta.
Fig.1 thé hién vi du cta thiét bj truyén va/hodc thiét bi nhn cta sang ché.

Trong vi du cua Fig.1, cac déu hiéu k¥ thuat khac nhau dugc md ta dudi day c6
thé dugc thuc hién. Fig.1 lién quan dén it nhat mot tram (STA). Vi du, cac STA 110 va
120 cua sang ché ciing c6 thé dugc goi bang céac thuat ngit khac ching han nhu dau cubi
di dong, thiét bi khong day, don vi nhin/phat khong day (wireless transmit/receive unit,
WTRU), thiét bi ngudi dung (user equipment, UE), tram di dong (mobile station, MS),
don vi thué bao di dong, hodc don gian 12 ngudi dung. Cac STA 110 va 120 cua sang

ché cling c6 thé duogc goi béng cac thuat nglr khac chéng han nhu mang, tram géc, nut
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B, diém truy cap (access point, AP), bd lap, bo dinh tuyén, bo chuyén tiép, hodc tuong
fir. Céc STA 110 va 120 cta sang ché ciing c6 thé duogc goi bang céc tén goi khac nhau
ching han nhu thiét bi nhan, thiét bi truyén, STA nhan, STA truyén, may nhan, may

truyén, hodc twong tu.

Vi du, céc STA 110 va 120 c6 thé déng vai tro 12 AP hodc khong phai AP. Nghia
13, cdc STA 110 va 120 cia sang ché c6 thé dong vai tro 1a AP va/hodc khong phai AP.

Cac STA 110 va 120 cua sang ché ¢6 thé hd trg nhiéu tidu chuin truyén thong
khéc nhau ciing nhau bén canh tiéu chuin IEEE 802.11. Vi dy, tiéu chuan truyén thong
(vi du, tiéu chudn LTE, LTE-A, 5G NR) hoic twong tu dya trén tiéu chudn 3GPP ¢6 thé
duoc hd tro. Ngoai ra, STA cia sang ché ¢c6 thé duoc thuc hién nhu cic thiét bi khac
nhau chéng han nhu dién thoai di dong, xe, may tinh ca nhan, hodc twong tw. Ngoai ra,
STA cua sang ché c6 thé hd trg viec truyén thong cho nhiéu dich vu truyén thong khéc
nhau chéng han nhu céc cudc goi thoai, cac cudc goi video, truyén thong dir liu, va tu

14i (14i tu dong), hodc twong tu.

Céc STA 110 va 120 cia sang ché c6 thé gdm viéc didu khién truy cip phuwong
tién (medium access control, MAC) phu hgp voi tiéu chuén IEEE 802.11 va giao dién
16p vat 1y cho phuong tién radio.

Cac STA 110 va 120 s& dugc md ta dudi day tham chiéu t6i hinh con (a) cua
Fig.1.

STA thtr nhat 110 ¢6 thé gém bd xir Iy 111, bo nhé 112, va b thu phat 113.
Trong quy trinh dugc minh hoa, bd nhé, va b thu phat c6 thé dugc thuc hién riéng 18
nhu céc chip téch biét, hoic it nhat hai khéi/chirc nang ¢6 thé dugc thyc hién thong qua
chip don.

Bo thu phat 113 ciia STA thir nhét thuc hién thao téc truyén/nhén tin hi¢u. Cu

thd 13, g6i TEEE 802.11 (vi dy, IEEE 802.11a/b/g/n/ac/ax/be, v.v.) ¢6 thé dugc

truyén/duqc nhan.

Vi du, STA thtr nhét 110 c6 thé thuc hién thao tac dugc du dinh boi AP. Vi du,
bo xtr ly 111 cua AP co thé nhan tin hiéu thong qua bd thu phat 113, xr ly tin hiéu thu
nhan (reception, RX), tao ra tin hiéu truyén (transmission, TX), va cung chp viéc didu

khién cho viéc truyén tin hiéu. Bo nhé 112 ciia AP ¢6 thé luu trit tin hiéu (vi du, tin hiéu
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RX) dugc nhan thong qua bd thu phét 113, va co thé luu trit tin hiéu (vi dy, tin hiéu TX)

can duoc truyén thong qua bo thu phat.

Vi du, STA thir hai 120 c6 thé thuc hién thao tic dugc du dinh bi STA khong
phai AP. Vi dy, bd thu phat 123 ctia khong phai AP thuc hién thao tic nhén/phat tin higu.
Cu thé 13, g6i IEEE 802.11 (vi dy, géi IEEE 802.11a/b/g/n/ac/ax/be, v.v.) c6 thé dugc

truyén/dugc nhan.

Vi duy, bd xtr Iy 121 cia STA khong phai AP ¢6 thé nhan tin hiéu thong qua bo
thu phat 123, xt Iy tin hiéu RX, tao ra tin hiéu TX, va cung cép viéc diéu khién cho vige
truyén tin hiéu. B6 nhd 122 cua STA khong phai AP co thé luu trir tin hiéu (vi du, tin
hiéu RX) dugc nhin thong qua bd thu phéat 123, va ¢6 thé luu trit tin hiéu (vi dy, tin hiéu
TX) can dugc truyén thong qua bd thu phat.

Vi du, thao tac cua thiét bi dugc chi bao nhu AP trong ban mo ta dugc md ta
dusi day c6 thé duge thuc hién trong STA tht nhat 110 hodc STA thir hai 120. Vi du,
néu STA thir nhét 110 12 AP, thao tac ciia thiét bi dugc chi bao nhur AP c6 thé duge dicu
khién bdi bo xt Iy 111 ctia STA thir nhat 110, va tin hiéu c6 lién quan c6 thé duoc truyén
hoic duoc nhan thong qua bd thu phat 113 duge diéu khién béi bo xir Iy 111 ciia STA
thir nhét 110. Ngoai ra, théng tin diéu khién lién quan dén thao tdc ctia AP hogc tin hiéu
TX/RX ctia AP ¢6 thé duge luu trit trong bo nhé 112 ctia STA thir nhét 110. Ngoai ra,
néu STA thi hai 120 1a AP, thao tac clia thiét bi duoc chi bao nhu AP c6 thé dugce dicu
khién boi bo xit 1y 121 ctia STA thi hai 120, va tin hiéu c6 lién quan c6 thé dugc truyén
hoic duoc nhan thong qua bd thu phét 123 duge diéu khién bdi bo xir Iy 121 cta STA
tha hai 120. Ngoai ra, thong tin didu khién lién quan dén thao tac cia AP hodc tin hiéu

TX/RX cta AP ¢6 thé dugc luu trit trong bo nhé 122 ctia STA thi hai 120.

Vi du, trong ban mo ta dugc mo ta dudi day, thao tac cua thiét bi duoc chi bao
nhu khong phai AP (hoac STA nguoi dung) ¢ thé duoc thuc hién trong STA thi nhét
110 hodc STA thtr hai 120. Vi du, néu STA tht hai 120 13 khong phai AP, thao tac cta
thiét bi duoc chi bao nhu khong phai AP c6 thé duge diéu khién béi bd xir Iy 121 cua
STA thr hai 120, va tin hi€u c6 lién quan co thé duoc truyén hodc duge nhan thong qua
b6 thu phat 123 dugc diéu khién béi by xir Iy 121 ctia STA thir hai 120. Ngoai ra, thong
tin diéu khién lién quan dén thao tac ctia khong phai AP hodc tin hiéu TX/RX cua khong
phai AP c6 thé duoc luu trit trong b nhé 122 ciia STA thit hai 120. Vi du, néu STA thit
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nhét 110 1a khong phai AP, thao tdc ctia thiét bi dugc chi bao nhw khong phai AP ¢6 thé
dugc didu khién bai bo xit 1y 111 cta STA thir nhét 110, va tin hiéu ¢ lién quan c6 thé
dugc truyén hodc duge nhan théng qua bd thu phat 113 duge diéu khién boi b xt Iy
111 ctia STA thtr nhét 110. Ngoai ra, thong tin diéu khién lién quan dén thao tic cia
khong phai AP hodc tin hi¢u TX/RX ctia khong phai AP ¢ thé duoc luu trit trong bo
nhé 112 cta STA thir nhét 110.

Trong ban mé ta dwge mo ta dudi ddy, thiét bi duge goi la STA (truyén/nhén),
STA thir nhat, STA thit hai, STAI, STA2, AP, AP tht nhat, AP thi hai, AP1, AP2, dau
cubi (truyén/nhan), may (truyén/nhan), thiét bi (truyén/nhan), mang, hodc tuong tw c6
thé c6 nghia la cac STA 110 va 120 cua Fig.1. Vi du, thiét bi duoc chi bao nhu, ma khong
¢6 sb tham chiéu cu thé, STA (truyén/nhén), STA thir nhét, STA th hai, STA1, STA2,
AP, AP thir nhit, AP thr hai, AP1, AP2, dAu cudi (truyén/nhan), may (truyén/nhan), thiét
bi (truyén/nhan), mang, hodc twong tu c6 thé ¢6 nghia l1a cic STA 110 va 120 cua Fig.1.
Vi dy, trong vi du sau, thao tac trong d6 cac STA khac nhau truyén/nhén tin hiéu (vi du,
PPDU) ¢6 thé dugc thuc hién trong cac bd thu phat 113 va 123 cua Fig.1. Ngoai ra,
trong vi du sau, thao tac trong d6 cac STA khac nhau tao ra tin hiéu TX/RX hodc thyc
hién viéc xir ly dit liéu va viéc tin toan tir trude cho tin hiu TX/RX c6 thé dugc thuc
hién trong cac by xtr Iy 111 va 121 cta Fig.1. Vi du, vi du cta thao tac dé tao ra tin hiéu
TX/RX hoic thuc hién viéc xtr Iy dit liéu va viéc tin todn tir trudce co thé gém: 1) thao
tac x4c dinh/thu nhan/tao cau hinh/tinh toan/giai ma/ma hoa thong tin bit cia truong con
(SIG, STF, LTF, Dit lidu) dugc gdm trong PPDU; 2) thao tac xéc dinh/tao cAu hinh/thu
nhén tai nguyén thoi gian hodc tai nguyén tan s6 (vi du, tai nguyén song mang con) hodc
tuong tw duogc st dung cho truong con (SIG, STF, LTF, Dt liéu) dugce gém PPDU; 3)
thao tac xac dinh/tao cAu hinh/thu nhén trinh tu cu thé (vi dy, trinh ty huéng dan, trinh
tu STF/LTF, trinh ty bd sung dugc ap dung cho SIG) hodc twong tu duge su dung cho
truomg con (SIG, STE, LTF, Dit liéu) dugc gdm trong PPDU; 4) thao tac diéu khién cong
sudt va/hodc thao tac tiét kiém cong suét dugc 4p dung cho STA; va 5) thao tac lién quan
dén viéc x4c dinh/thu nhan/tao c4u hinh/giai ma/ma héa hodc tuong tu cia tin hiéu ACK.
Ngoai ra, trong vi du sau, nhiéu thong tin khac nhau dugc st dung boi cac STA khac
nhau dé x4c dinh/thu nhan/tao cau hinh/tinh toan/giai ma/giai ma tin hi¢u TX/RX (vi du,

thong tin lién quan dén truong/trudng con/trudong diéu khién/théng s6/cong suat hoic
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tuong tu) c6 thé dugc luu trit trong cac bd nhé 112 va 122 cua Fig.1.

STA/thiét bi dugc dé cap & trén cia hinh con (a) ciia Fig.1 c6 thé dugc cai bién
nhu duogc thé hién trong hinh con (b) cua Fig.1. Sau day, cac STA 110 va 120 cia sang

ché s& duoc mo ta dua trén hinh con (b) cta Fig.1.

Vi du, cic bd thu phat 113 va 123 dwgc minh hoa trong hinh con (b) cua Fig.1
¢6 thé thuc hién cung chirc ning nhu bd thu phat duoc dé cap O trén dugc minh hoa
trong hinh con (a) ctia Fig.1. Vi du, cac chip xtr ly 114 va 124 dugc minh hoa trong hinh
con (b) cta Fig.1 c6 thé g0m cac bd xtt Iy 111 va 121 va cac b nhé 112 va 122. Cac bo
xtr Iy 111 va 121 va cac bd nhd 112 va 122 duge minh hoa trong hinh con (b) cua Fig.1
¢6 thé thuc hién ciing chirc ndng nhu cac b xur ly 111 va 121 duge dé cap & trén va céc

bd nhé 112 va 122 duoc minh hoa trong hinh con (a) cta Fig.1.

Diu cudi di dong, thiét bi khong day, bo truyén/nhén khong day (WTRU), thiét
bi ngudi dung (UE), tram di dong (MS), don vi thué bao di dong, nguoi dung, STA
nguoi dung, mang, tram géc, nat B, diém truy cap (AP), bo lap, bo dinh tuyén, bo chuyén
{ip, bo nhan, bd truyén, STA nhan, STA truyén, may nhan, may truyén, thiét bi nhén,
va/hoiic thiét bi truyén, ma duoc mo ta dudi day, c6 thé c6 nghia la cac STA 110 va 120
dugc minh hoa trong hinh con (a)/(b) cta Fig.1, hodc co6 thé c6 nghia 1a céc chip xir ly
114 va 124 dugc minh hoa trong hinh con (b) ctia Fig.1. Nghia la, déu hiéu k¥ thuat cta
sang ché ¢6 thé duogc thuc hién trong cac STA 110 va 120 dugc minh hoa trong hinh con
(a)/(b) cua Fig.1, hodc ¢o thé duoc thuc hién chi trong cac chip xu ly 114 va 124 duogc
minh hoa trong hinh con (b) ciia Fig.1. Vi du, d4u hiéu k thuat trong d6 STA truyén
truyén tin hiéu diéu khién c6 thé duge hiéu 1a dau hiéu k¥ thuat trong d6 tin hi¢u diéu
khién dugc tao ra trong cac bo xit Iy 111 va 121 dugce minh hoa trong hinh con (a)/(b)
cua Fig.1 dugc truyén thong qua céc bo thu phat 113 va 123 dugc minh hoa trong hinh
con (a)/(b) cua Fig. 1. Mt khac, déu hiéu k thuat trong d6 STA truyén truyén tin hiéu
didu khién 6 thé dugc hidu 1a ddu hiéu ky thuét trong do6 tin hiéu diéu khién can dugc
chuyén t&i cac bd thu phat 113 va 123 dugc tao ra trong cac chip xir 1y 114 va 124 dugc
minh hoa trong hinh con (b) cua Fig.1.

Vi du, déu hiéu k¥ thuat trong d6 STA nhan nhan tin hi¢u diéu khién ¢6 thé dugc
hiéu 1a d4u hiéu k¥ thuat trong d6 tin hiéu diéu khién duge nhan béi cic by thu phat 113

va 123 dugc minh hoa trong hinh con (a) cia Fig.1. Mat khac, du hiéu k¥ thuat trong
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d6 STA nhén nhén tin hidu didu khién c6 thé dugc hiéu 1a du hiéu k§ thuat trong d6 tin
hiéu diéu khién duoc nhan trong cac bd thu phat 113 va 123 dugc minh hoa trong hinh
con (a) cua Fig.1 dugc thu béi cac bd xir ly 111 va 121 duge minh hoa trong hinh con
(a) ctia Fig.1. Mt khéc, d4u hiéu k thuat trong d6 STA nhan nh4n tin hi¢u diéu khién
¢6 thé duoc hidu 13 d4u hiéu k¥ thuat trong d6 tin hiéu diéu khién dugc nhéan trong céc
bo thu phat 113 va 123 dwgc minh hoa trong hinh con (b) cua Fig.1 dugc thu bdi cac
chip xir Iy 114 va 124 dugc minh hoa trong hinh con (b) cua Fig.1.

Tham chiéu dén hinh con (b) cta Fig.1, cic ma phan mém 115 va 125 c6 thé
duge gdm trong cic b nhg 112 va 122. Cac ma phan mém 115 va 126 c6 thé gdm cac
lénh dé didu khién thao tac ctia cac bo xir Iy 111 va 121. Céc mé phén mém 115 va 125

¢6 thé duge gdbm nhu cac ngdn ngt 1ap trinh khac nhau.

Cac bd xur 1y 111 va 121 hodc céc chip xur Iy 114 va 124 cua Fig.1 ¢6 thé gdm
mach tich hop tng dung cu thé (application-specific integrated circuit, ASIC), cac bo
chip khac, mach logic va/hodc thiét bi xu ly dit liéu. B xt 1y o thé 12 bo xir Iy Ung
dung (application processor, AP). Vi du, cac bo xtt Iy 111 va 121 hodc cac chip xu ly
114 va 124 ciia Fig.1 c6 thé gdm it nht mot trong s6 bd xit 1y tin hiéu s6 (digital signal
processor, DSP), by xu ly trung tdm (central processing unit, CPU), bd xit Iy d6 hoa
(graphics processing unit, GPU), va bd didu bién va bo giai didu bién (modem). Vi du,
cac bd xur 1y 111 va 121 hodc cac chip xtr ly 114 va 124 cia Fig.1 ¢6 thé 1a loat
SNAPDRAGONTM cua cac bo xi ly duwgc san xuit boi Qualcomm®, loat
EXYNOSTM cua cac bd xt Iy duoc san xuét béi Samsung®, loat A cua cac bd xir ly
dugc san xuit bdi Apple®, loat HELIOTM cua cac by xir ly duge san xuét béi
MediaTek®, loat ATOMTM cua cac bd xur ly duogc san xuét boi Intel® hodc cac bd xir

ly dugc nang cao tur cac b xir Iy nay.

Trong sang ché, duong 1én c6 thé c6 nghia 1a duong dé truyén thong tir STA
khéng phai AP t6i STA SP, va PPDU/g6i/tin hig¢u duong 1€n hodc twong tu ¢6 thé duoc
truyén théng qua dudng 1én. Ngoai ra, trong sdng ché, duong xubng c6 thé ¢6 nghia 1a
dudng dé truyén thong tir STA AP dén STA khong phai AP, va PPDU/g6i/tin hiéu duong

xubng hodc twong tw c6 thé dugc truyén théng qua duong xudng.

Fig.2 1a hinh v& minh hoa dé minh hoa cdu tric cia mang cuc by khong day

(WLAN).
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Phan bén trén cia Fig.2 minh hoa cAu tric cua tap dich vu co ban ha t?mg
(infrastructure basic service set, BSS) ctia vién k¥ su dién va dién tir (institute of

electrical and electronic engineers, IEEE) 802.11.

Tham chiéu phin bén trén ciia Fig.2, hé théng LAN khong day c6 thé gom mot
hozic nhidu BSS ha tang 200 va 205 (sau ddy, dugc goi 1a BSS). Cac BSS 200 va 205
nhu tip cua AP va STA ching han nhu diém truy cdp (AP) 225 va tram (STA1) 200-1
ma duoc dong bd hoa thanh cong dé truyén thong v6i nhau khong phai 13 cac khai niém
chi bao viing cu thé. BSS 205 c6 thé gdm mot hogc nhiéu STA 205-1 va 205-2 ma ¢6
thé dugc lién két véi mot AP 230.

BSS ¢6 thé gdm it nhit mot STA, céc AP cung cép dich vu phan bd, va hé thong
phan bé (distribution system, DS) 210 két néi nhiéu AP.

Heé théng phan bb 210 co thé thuc hién tap dich vu mé rong (extended service
set, ESS) 240 duge mé rong bing viéc két ndi nhidu BSS 200 va 205. ESS 240 c6 thé
dugc st dung 1am thuét ngit chi bdo mot mang dugc tao cAu hinh béng viec két ndi mot
hodc nhiéu AP 225 hoic 230 thong qua hé théng phan bd 210. AP dugce gbm trong mot
ESS 240 c6 thé c6 cung dinh danh tap dich vu (service set identification, SSID).

Cdng 220 c6 thé dong vai trd 1a cu ma két nbi mang LAN khong day (IEEE
802.11) va mang khac (vi du, 802.X).

Trong BSS dugc minh hoa trong phan bén trén cua Fig.2, mang gitra cic AP 225
va 230 va mang giita cac AP 225 va 230 va cac STA 200-1, 205-1, va 205-2 ¢6 thé duoc
thuc hién. Tuy nhién, mang dugc tao cAu hinh ngay ca gitta cdc STA ma khong c6 céc
AP 225 va 230 dé thuc hién viéc truyén théng. Mang trong d6 viéc truyén thong duoc
thuc hién béng viéc tao cAu hinh mang ngay ca gitra cac STA ma khong c6 cac AP 225
va 230 duoc dinh nghia nhu mang Ad-Hoc hodc tap dich vu co ban doc 1ap (independent

basic service set, IBSS).

Phén bén duéi cia Fig.2 minh hoa hinh minh hoa dé minh hoa IBSS.

Tham chiéu dén phin bén duéi ciia Fig.2, IBSS 1a BSS ma hoat dong trong ché
d6 Ad-Hoc. Do IBSS khong gém diém truy cap (AP), thuc thé quan 1y tap trung ma thuc
hién chtc ning quan ly & trung tdm khong tdn tai. Nghia 1, trong IBSS, cac STA 250-
1, 250-2, 250-3, 255-4, va 255-5 dugc quan ly bdi cdch dugc quan ly. Trong IBSS, tat
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ca cac STA 250-1, 250-2, 250-3, 255-4, va 255-5 c6 thé dugc c4u thanh béi cac STA ¢6
thé di chuyén va khong dugc cho phép truy cap DS dé cdu thanh mang tu chira.

Fig.3 minh hoa quy trinh thiét 1ap lién két chung.

Trong S310, STA ¢6 thé thuc hién thao tdc kham phd mang. Thao tac kham phd
mang c6 thé gbm thao tac quét ctia STA. Nghia 13, dé truy cap mang, STA cAn phai kham
phd mang tham gia. STA cAn phai dinh danh mang twong thich truéc khi tham gia vao
mang khong ddy, va quy trinh dinh danh mang c6 mat trong khu vuc cu thé dugc goi la

viéc quét. Cac phuong phap quét gbdm quét chii dong va quét thu dong.

Fig.3 minh hoa thao tdc kham pha mang gdm quy trinh quét chu dong. Trong
viéc quét chu dong, STA thuc hién viéc quét truyén khung yéu cAu do va chd phan hoi
t6i khung yéu cdu do dé dinh danh AP nao c6 mit xung quanh trong khi di chuyén t6i
cdc kénh. Bo phan hdi truyén khung phéan hdi do nhu phan hdi t6i khung yéu cau do t6i
STA da truyén khung yéu cau do. O day, bd phan hdi c6 thé 1a STA ma truyén khung
béo hiéu cubi cung trong BSS ctia kénh dang dugc quét. Trong BSS, do AP truyén khung
bao hiéu, AP 1a b phan hoi. Trong IBSS, do cac STA trong IBSS truyén khung béo hiéu
dén luot, bo phan hdi khong duge cb dinh. Vi dy, khi STA truyén khung yéu cau do
thong qua kénh 1 va nhan khung phan hdi do thong qua kénh 1, STA c6 thé luu trit thong
tin lién quan dén BSS dugc gdm trong khung phan hdi do dwoc nhén, ¢6 thé di chuyén
t6i kénh tiép theo (vi du, kénh 2), va c6 thé thuc hién viéc quét (vi du, truyén yéu cau

do va nhan phan hdi do thong qua kénh 2) béi cing phuong phép.

Mic du khdng duoc thé hién trong Fig.3, viéc quét co thé duogc thuc hién bai
phuong phép quét bi dong. Trong viéc quét bi dong, STA thuc hién vi€c quét co thé cho
khung bao higu trong khi di chuyén t6i cac kénh. Khung bao hiéu 1a mot trong céc khung
quan ly trong IEEE 802.11 va dugc truyén theo chu ky dé chi bao su c6 mit clia mang
khong day va dé cho phép STA thuc hién viéc quét dé tim kiém mang khong day va dé
tham gia vao mang khong day. Trong BSS, AP dong vai tro truyén theo chu ky khung
béo hiéu. Trong IBSS, cac STA trong IBSS truyén khung béo hiéu dén luot. Khi nhén
khung bao hiéu, STA thyc hién viéc quét Iuu trit thong tin li€n quan dén BSS duoc gém
trong khung bao hiéu va ghi lai thong tin khung bao hi€u trong mdi kénh trong khi di
chuyén dén kénh khéc. STA da nhan khung béo hiéu c6 thé luu tri¥ thong tin lién quan
dén BSS duoc gém trong khung bao hi¢u dugc nhén, ¢ thé di chuyén téi kénh tiép theo,
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va c6 thé thuc hién viéc quét trong kénh tiép theo boi cing phuong phap.

Sau khi kham pha mang, STA cé thé thuc hién quy trinh xac thyc trong S320.
Quy trinh x4c thuc ¢6 thé duoc goi la quy trinh x4c thyc thir nhét dé dugc phén biét 10
rang vai thao tac thiét 1ap bao mat sau day trong S340. Quy trinh xac thyc trong S320
¢6 thé gdbm quy trinh trong d6 STA truyén khung yéu cAu xé4c thuc dén AP va AP truyén
khung phan hoi xac thuc téi STA phan hdi lai. Cac khung xéc thue duge str dung cho

yéu cau/phan hdi xac thuc 1a cac khung quén ly.

Céac khung xac thuc ¢ thé gdm thong tin lién quan dén sb thuat toan xéc thuc,
s6 trinh tu giao dich xac thuc, mi trang thdi, vin ban thach thirc, mang bao mat manh

(robust security network, RSN), va nhém vong v6 tan.

STA c6 thé truyén khung yéu ciu xac thuc t6i AP. AP ¢6 thé xac dinh xem c6
cho phép viéc xac thuc cuia STA hay khong dua trén thong tin duoc gbm trong khung
yéu ciu x4c thuc duge nhan. AP ¢6 thé cung cép két qua xtr Iy x4c thuc cho STA thong

qua khung phan hdi xéc thuec.

Khi STA dugc xac thye thanh cong, STA ¢6 thé thuc hién quy trinh két hop trong
$330. Quy trinh két hop gdm quy trinh trong d6 STA truyén khung yéu cau két hop toi
AP v AP truyén khung phan hdi két hop t6i STA dé phan hdi. Khung yéu cau két hop
c6 thé gdm, vi dy, thong tin lién quan dén cac kha ning khac nhau, khoang ling nghe
bdo hiéu, bd dinh danh tip dich vu (service set identifier, SSID), tdc do dugce hd tro,
kénh dugc hd tro, RSN, mién di dong, 16p thao tac duoc hd trg, yéu ciu phét rong ban
dd chi bao luu luong (traffic indication map, TIM), va kha nang dich vu lién hoat dong.
Khung phéan hoi két hop c6 thé goém, vi du, thong tin lién quan dén cac kha ning khac
nhau, ma trang théi, ID két hop (association ID, AID), téc d6 duge hd trg, thp thong s6
truy cép kénh dugce phan b tang cudng (enhanced distributed channel access, EDCA),
b0 chi bao cong suat kénh duge nhén (received channel power indicator, RCPI), by chi
bdo tin hiéu t6i nhiéu dugc nhan (received signal-to-noise indicator, RSNI), mién di
dong, khoang thoi gian cho (thoi gian trd lai két hop), thong s& quét BSS chong lp,
phan hdi phat rong TIM, va ban d6 QoS.

Trong S340, STA c6 thé thyc hién quy trinh thiét 1ap bao mat. Quy trinh thiét 1ap
bao mat trong S340 co thé gdbm quy trinh thiét 1ap khoa riéng thong qua viéc bt tay bbn
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duodng, vi du, thong qua khung giao thirc xac thuc ¢ thé mé rong qua LAN (extensible

authentication protocol over LAN, EAPOL).
Fig.4 minh hoa vi du cia PPDU dugc st dung trong tiéu chuén IEEE.

Nhu duge minh hoa, cic loai khac nhau cua cac don vi dit li¢u giao thac PHY
(cdc PPDU) dugc st dung trong cic ti€u chuén IEEE a/g/n/ac. Cu thé 13, LTF va STF
gdm tin hiéu huén luyén, SIG-A va SIG-B gbm thong tin diéu khién cho STA nhén, va
truong dit liéu gom dit liéu nguoi ding tuwong ung véi PSDU (MAC PDU/MAC PDU
dugce gop chung).

Fig.4 cling gdm vi du cia PPDU HE theo IEEE 802.11ax. PPDU HE theo Fig.4
13 PPDU minh hoa cho nhiéu ngudi dung. HE-SIG-B ¢6 thé duoc gém chi trong PPDU
cho nhiu ngusi dung, va HE-SIG-B ¢ thé dugc bd qua trong PPDU cho nguoi dung

don.

Nhu duge minh hoa trong Fig.4, HE-PPDU cho nhiéu nguoi ding (cac MU) ¢
thé gbém truong huén luyén ngin ké thira (legacy-short training field, L-STF), trudng
huén luyén dai ké thira (legacy-long training field, L-LTF), tin hiéu ké thira (legacy-
signal, L-SIG), tin hi€u hiéu qua cao A (high efficiency-signal A, HE-SIG A), tin hi¢u
hiéu qua cao B (HE-SIG B), truong huén luyén ngén hiéu qua cao (high efficiency-short
training field, HE-STF), trudong hudn luyén dai hiéu quéa cao (high efficiency-long
training field, HE-LTF), truong dir liéu (mat khac, phu tii MAC), va truong mo rong
g6i (packet extension, PE). Cac truong twong ung co6 thé dugc truyén trong khoang thoi

gian dugc minh hoa (nghia 1a, 4 hodc 8 ps).

Sau day, don vi tai nguyén (RU) duge st dung cho PPDU dugce md ta. RU ¢6
thé gdm nhiéu séng mang con (hodc cac tong). RU c6 thé dugc sir dung dé truyén tin
hiéu dén nhiéu STA theo OFDMA. Ngoai ra, RU ciing c6 thé duoc dinh nghia dé truyén
tin hiéu téi mot STA. RU c6 thé dugc st dung cho STF, LTF, truong dit liéu, hodc twong

tu.

Fig.5 minh hoa bd cuc cua cac don vi tai nguyén (cac RU) dugce st dung trong
dai 20 MHz.
Nhu duoc minh hoa trong Fig.5, cac don vi tai nguyén (cac RU) twong tmg véi

s6 lugng cac tong khac nhau (nghia 1, cdc séng mang con) cO thé dugc str dung dé tao
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thanh mot s truong cua HE-PPDU. Vi du, céc tai nguyén ¢ thé dugc phan phdi trong
cac RU dugce minh hoa cho HE-STF, HE-LTF, va truong dit li€u.

Nhu dwoc minh hoa trong phan trén cung cta Fig.5, don vi 26 (nghia la, don vi
tuong Gmg voi 26 tdng) ¢ thé dugc bd tri. Sau tong c6 thé dugc sir dung cho dai béo vé
trong dai ngoai cung bén trai ctia dai 20 MHz, va ndm téng ¢ thé duoc st dung cho dai
bao vé trong dai ngoai cting bén phai cua dai 20 MHz. Ngoai ra, bay tong DC c6 thé
duoc chén vao dai trung tim, nghia 13, dai DC, va don vi 26 twong Gng voi 13 tong trén
mdi trong sb cac phia trai va phai cia dai DC c6 thé duoc bd tri. Pon vi 26, don vi 52,
va don vi 106 ¢6 thé dugc phan phéi t6i cac dai khac. Mdi don vi ¢6 thé dugc phan phdi

cho STA nhén, nghia 1a, nguoi dung.

Bé cuc cua cac RU trén Fig.5 ¢6 thé duoc str dung khong chi cho da ngudi dung
(multiple user, MU) ma ciing cho ngudi dung don (SU), trong trudng hop nay mot don
vi 242 ¢6 thé duoc st dung va ba tong DC ¢o thé dugc chén nhu dugc minh hoa trong

phan duéi cung cua Fig.5.

Mic du Fig.5 d& xuét cac RU c6 céc kich thude khac nhau, nghia la, 26-RU, 52-
RU, 106-RU, va 242-RU, céc kich thudc cu thé ciia cic RU c6 thé duge mé rong hodc
duoc ting. Do do, phuong 4n cua sang ché khong bi gi¢i han & kich thudce cu thé ctia

mdi RU (nghia 13, s6 lugng cua céc tong twong mg).
Fig.6 minh hoa bd cuc ctia cac RU duge st dung trong dai 40 MHz.

Tuong ty nhu Fig.5 trong d6 cac RU c6 cac kich thude khac nhau duge st dung,
26-RU, 52-RU, 106-RU, 242-RU, 484-RU, va tuong tu c6 thé duoc str dung trong vi du
cua Fig.6. Ngoai ra, ndm tong DC ¢6 thé duoc chén vao tan sb trung tim, 12 tong co thé
duoc str dung cho dai bao vé trong dai ngoai cung bén trdi ctia dai 40 MHz, va 11 tong

¢6 thé dugc sir dung cho dai bao vé trong dai ngoai ciing bén phai cua dai 40 MHz.
Nhu dugc minh hoa trong Fig.6, khi bd cuc ctia cac RU duge s dung cho ngudi
dung don, 484-RU co thé dugc st dung. S6 lugng cu thé ctia cac RU c6 thé dugc thay
d6i tuong tur voi Fig.5.
Fig.7 minh hoa bd cuc cua cac RU dugc st dung trong dai 80 MHz.

Tuong tu nhur Fig.5 va Fig.6 trong d6 cac RU c6 céc kich thude khac nhau dugc
sir dung, RU 26, 52-RU, 106-RU, 242-RU, 484-RU, 996-RU, va tuong tu c6 thé duoc
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str dung trong vi du cua Fig.7. Ngoai ra, bay tong DC c6 thé duoc chén vao tin sb trung
tam, 12 t6ng c6 thé duge sir dung cho dai bao vé trong dai ngoai cung bén trai cua dai
80 MHz, va 11 téng c6 thé dugc st dung cho dai bao vé trong ddi ngoai cung bén phai
cua dai 80 MHz. Ngoai ra, RU 26 twong ing v6i 13 tong trén mdi trong sb cac phia trai

va phai cta dai DC ¢o thé duoc su dung.

Nhu dugc minh hoa trong Fig.7, khi bd cuc cta cac RU duge st dung cho ngudi
dung don, 996-RU c6 thé dugc st dung, trong truong hop nay nam téng DC c6 thé dugc

chen.

RU dugc mo ta trong sang ché co thé duoc str dung trong truyén thong duong
lén (UL) va truyén thong duong xudng (DL). Vi du, khi viéc truyén thong UL-MU ma
dwoc yéu cu boi khung kich hoat duge thuc hién, STA truyén (vi dy, AP) ¢6 thé phan
phdi RU thir nhit (vi du, 26/52/106/242-RU, v.v.) t6i STA thir nht thong qua khung
kich hoat, va ¢6 thé phan phdi RU tht hai (vi du, 26/52/106/242-RU, v.v.) t6i STA thir
hai. Sau d6, STA thir nhét ¢6 thé truyén PPDU dua trén kich hoat tht nhat dya trén RU
thir nhét, va STA thtt hai c6 thé truyén PPDU dua trén kich hoat thir hai dwa trén RU thir
hai. PPDU dua trén kich hoat thir nht/thir hai dugc truyén t6i AP tai cing khoang thoi

gian (hodc chdng 14n).

Vi du, khi DL MU PPDU dugc tao cAu hinh, STA truyén (vi du, AP) c6 thé phan
phéi RU thit nht (vi du, 26/52/106/242-RU. v.v.) t6i STA tht nhét, va c6 thé phan phoi
RU thit hai (vi du, 26/52/106/242-RU, v.v.) t6i STA tht hai. Nghia 13, STA truyén (vi
du, AP) c6 thé truyén HE-STF, HE-LTF, va céc truong Dit lidu cho STA thir nhét thong
qua RU thir nhét trong mét MU PPDU, va ¢6 thé truyén HE-STF, HE-LTF, va céc truong
Dit liéu cho STA th hai thong qua RU thir hai.

Thong tin lién quan dén bd cuc cua RU c6 thé duge bao hiéu thong qua HE-SIG-

Fig.8 minh hoa céu tric cta truong HE-SIG-B.

Nhu duge minh hoa, truong HE-SIG-B 810 gbm trudng chung 820 va trudong cu
thé nguoi dung 830. Truong chung 820 c6 thé gom thong tin dugc 4p dung chung cho
tat ca nguoi dung (nghia 13, cac STA ngudi dung) ma nhan SIG-B. Truong cu thé nguoi

dung 830 c6 thé duoc goi 1a truong didu khién cu thé nguoi dung. Khi SIG-B dugc

15/99



52108

chuyén dén nhiéu nguoi ding, trudng cu thé ngudi dung 830 ¢ thé dugc ap dung chi
bat ky mot trong s6 nhiéu ngudi ding.

Nhu duogc minh hoa trong Fig.8, truong chung 820 va truong cu thé ngudi dung
830 c6 thé duge ma hoa tach biét.

Trudng chung 820 c6 thé gdm thong tin phan phoi RU ctia N*8 bit. Vi du, thong
tin phan phéi RU ¢6 thé gdm thong tin lién quan dén vi tri cia RU. Vi dy, khi kénh 20
MHz dugc st dung nhu duge thé hién trong Fig.5, thong tin phan phdi RU ¢6 thé gdm
thong tin lién quan dén dai tin s6 cu thé ma cho né RU cy thé (26-RU/52-RU/106-RU)

duoc bo tri.

Vi du ctia trudng hop trong d6 thong tin phan phdi RU bao gdm 8 bit la nhu sau

day.
[Bang 1]

8 bits indices Number

(B7 B6 B5 B4 #1 #2 #3 #4 #5 #6 #7 #8 #9 | Fentries

B3 B2 B1 B0)
00000000 26 26 26 26 26 26 26 26 26 1
00000001 26 26 26 26 26 26 26 52 1
00000010 26 26 26 26 26 52 26 26 1
00000011 26 26 26 26 26 52 52 1
00000100 26 26 52 26 26 26 26 26 1
00000101 26 26 52 26 26 26 52 1
00000110 26 26 52 26 52 26 26 1
00000111 26 26 52 26 52 52 1
00001000 52 26 26 26 26 26 26 26 1

Nhu duoc thé hién trong vi du cta Fig.5, cho téi chin 26-RU ¢6 thé duoc phan
phéi t6i kénh 20 MHz. Khi théng tin phan phéi RU ciia trudng chung 820 dwoc thiet dat
12 "00000000" nhw dugc thé hién trong Bang 1, chin 26-RU c6 thé duge phan phdi t6i
kénh twong tmg (nghia 1a, 20 MHz). Ngoai ra, khi thong tin phan phdi RU cua truong
chung 820 duoc thiét dt 1a "00000001" nhu dugc thé hién trong Bang 1, bay 26-RU va
mot 52-RU duoge bd tri trong kénh twong tmg. Nghia 1a, trong vi du cia Fig.5, 52-RU
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c6 thé duoc phan phéi t6i phia ngoai cing bén phai, va bay 26-RU c6 thé dugc phan
phdi toi bén trai cia nod.
Vi du ctia Bang 1 thé hién chi mot s cac vi tri RU c6 kha nang hién thj thong

tin phan phdi RU.

Vi du, thong tin phan phbi RU c6 thé gdm vi du ciia Bang 2 duéi day.

[Bang 2]
8 bits indices Number
(B7 B6 B5 B4 #1 #2 #3 #4 #5 #6 #7 #8 #9 of entries
B3 B2 B1 B0)

01000y,y,Y 106 26 26 26 26 26 8

01001y,y;o 106 26 26 26 52 8

“01000y2y1y0” d& cap dén vi du trong d6 106-RU dugc phan phdi t6i phia
ngoai cing bén trai ca kénh 20 MHz, va ndm 26-RU dugc phan phéi t6i bén phai cia
né. Trong truong hop nay, nhiéu STA (vi du, cac STA ngudi dung) co thé dugc phan
phdi t61 106-RU, dua trén so dd MU-MIMO. Cu thé I, cho t6i 8 STA (vi dy, cac STA
nguoi dung) co thé duoc phan phdi t6i 106-RU, va s6 luong ctia cac STA (vi du, céc
STA ngudi dung) duoc phéan phéi t6i 106-RU dugce xac dinh dya trén thong tin 3-bit
(y2y1y0). Vi du, khi théng tin 3-bit (y2y1y0) duge thiét dat 1a N, s6 lugng cia cac STA
(vi du, céc STA ngudi ding) dugc phan phdi t6i 106-RU dya trén so 46 MU-MIMO c6
thé 1a N+1.

Noi chung, nhiéu STA (vi du, cac STA nguoi dung) khac nhau c6 thé duoc phéan
phéi t6i nhidu RU. Tuy nhién, nhidu STA (vi du, cdc STA nguoi dung) ¢6 the dugc phan
phéi t6i mot hodc nhiéu RU ¢6 it nhét kich thuéc cu thé (vi du, 106 séng mang con),

dua trén so d6 MU-MIMO.

Nhu duge thé hién trén Fig.8, truong cu thé nguoi ding 830 c6 thé gdm nhiéu
truong ngudi dung. Nhu duge md ta & trén, s6 lwong cta cac STA (vi dy, cac STA ngudi
diing) dugc phan phéi téi kénh cu thé ¢6 thé dugc xé4c dinh dya trén thong tin phan phdi
RU cua trudng chung 820. Vi du, khi thong tin phén phéi RU ctia truong chung 820 1a
"00000000", mot STA ngudi ding c6 thd duge phan phdi t6i mdi trong s6 chin 26-RU
(vi du, chin STA nguoi dung c6 thé dugc phan phdi). Nghia 13, cho t6i 9 STA ngudi
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diing c6 thé dugc phan phdi t6i kénh cy thé thong qua so @ OFDMA. Noi cach khac,
cho t6i 9 STA nguoi dung co thé duoc phan phéi t6i kénh cu thé thong qua so d6 khong
phai MU-MIMO.

Vi du, khi viéc phan phdi RU dugc thiét dat 1a “01000y2y1y0~, nhiéu STA c6
thé dugc phan phbi téi 106-RU dugc b tri & phia ngoai cling bén trai thong qua so dod
MU-MIMO, v& ndm STA ngudi ding c6 thé dugc phan phéi t6i nam 26-RU duge bb tri
tGi bén phai ciia n6é thong qua so d6 khéng phai MU MIMO. Truong hop nay duoc cu
thé hoa théng qua vi du cua Fig.9.

Fig.9 minh hoa vi du trong d6 nhidu STA ngudi ding duoc phan phdi ti cung
RU thong qua m6 hinh MU-MIMO.

Vi du, khi viéc phan phdi RU duoc thiét dt 1a “01000010” nhu dugc thé hién
trong Fig.9, 106-RU c6 thé dwoc phan phéi t6i phia ngoai cing bén tréi clia kénh cu thé,
va nim 26-RU c6 thé dugc phan phdi téi bén phai ciia nd. Ngoai ra, ba STA nguoi dung
¢6 thé duoc phan phdi t6i 106-RU thong qua so ¢ MU-MIMO. Két qua 13, do tam STA
nguoi dung dugce phin phéi, trurong cu thé ngudi ding 830 ctia HE-SIG-B ¢6 thé gdm

tam truong nguoi dung.

Tam truong ngudi dung co thé dugc thé hién theo thir tu duoc thé hién trén Fig.9.
Ngoai ra, nhu dugc thé hién trong Fig.8, hai trudng nguoi ding c6 thé dugc thuc hién
v6i mot truomg khéi ngudi dung.

Céc truong nguoi dung duoc thé hién trén Fig.8 va Fig.9 ¢6 thé duoc tao cdu
hinh dya trén hai dinh dang. Nghia 13, truong nguoi dung li€n quan dén so @6 MU-
MIMO c6 thé duge tao cau hinh trong dinh dang thir nhét, va truong nguoi dung lién
quan dén so dd khong phai MIMO c6 thé duoc tao cau hinh trong dinh dang thir hai.
Tham chiéu dén vi du cia Fig.9, truong ngudi dung 1 dén trudong nguoi dung 3 ¢6 thé
la dva trén dinh dang thu nhét, va trudng ngudi dung 4 dén truong nguoi dung 8 ¢6 thé
1a dua trén dinh dang thtt hai. Dinh dang thir nhdt hogc dinh dang thir hai ¢6 thé gdm
thong tin bit ¢ cuing do dai (vi du, 21 bit).

MOdi trudng nguoi dung c6 thé c6 cing kich thuée (vi dy, 21 bit). Vi du, truong
nguoi ding ciia dinh dang thir nhét (tht nhit cia so dd MU-MIMO) ¢6 thé dugc tao ciu
hinh nhu sau day.
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Vi dy, bit thi nhit (nghia 13, B0-B10) trong truong ngudi dung (nghia 1a, 21 bit)
¢6 thé gdm thong tin dinh danh (vi du, STA-ID, AID mdt phan, v.v.) cia STA ngudi
ding ma cho né truong ngudi dung twong ing duge phan phéi. Ngoai ra, bit thir hai
(nghia 13, B11-B14) trong trudng nguoi ding (nghia la, 21 bit) co thé gém thong tin lién
quan dén c4u hinh theo khong gian. Cu thé 13, vi dy ctia bit thtr hai (nghia la, B11-B14)
¢6 thé 1a nhu dugc thé hién trong Bang 3 va Bang 4 dudi day.

[Bang 3]
N B3.Bo | Nsts | Nsrs | Nszs | Nsts | Nsrs | Nsrs | Nszs | Nszs Total | Number
ar | @ | Bl | H | 1| (6 | [ | [81 | Neps | ofentries

0000-0011 1—4 1

[}
|
N

0100-0110 24

£

0111-1000 34 3 67
1001 4 4 8
00000011 1—4 1 1 3-6
0100-0110 24 2 1 5-7
3 0111-1000 34 3 1 7-8 13

1001-1011 | 24

2
[}9]
i\

1100 3 3 2 8
00000011 | 14 1 1 1 4-7
0100-0110 | 2.4 2 1 1 6-8

4 | 0111 3 3 1 1 8 11
1000-1001 | 23 2 2 1 7-8
1010 2 2 2 2 8

[Bang 4]
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. Neze | Ners | Ners | Nozs | Nezs | Nezs | Nszs | Ngrs | Total | Number
f\r uyey Bs' "Bﬁ

] 2] 13 [41 {51 {6} 17 [8] | Ngyg | ofentries
5 00000011 14 1 i i 1 5-8
01000101 -3 2 1 1 i 7-8 7
0110 2 2 2 1 1 8
6 00000010 1-3 1 i 1 1 1 -3
4
0011 2 2 I 1 1 i 8
7 0000-0001 1-2 1 1 1 1 1 I 7-8 2
8 0000 i 1 I 1 1 1 i 1 8 1

Nhu duge thé hién trong Bang 3 va/hodc Bang 4, bit thit hai (vi dy, B11-B14)
c6 thé gdm thong tin lién quan dén sb luong clia cac ludng theo khong gian duoc phén
phdi t6i nhiéu STA nguoi dung ma dugc phin phéi dua trén so d6 MU-MIMO. Vi du,
khi ba STA ngudi dung dugc phin phéi téi 106-RU dya trén so dd MU-MIMO nhu duoc
thé hién trong Fig.9, N_user dugc thiét dat 1a “3”. Do d6, cic gia tri cua N_STS[1],
N_STS[2], va N_STS[3] ¢ thé dugc x4c dinh nhu dugc thé hién trong Bang 3. Vi du,
khi gid tri ctia bit thtt hai (B11-B14) 12 “00117, n6 c6 thé dwoc thiét dat 1a N_STS[1]=4,
N_STS[2]=1, N_STS[3]=1. Nghia I3, trong vi du ctia Fig.9, bon ludng theo khong gian
¢6 thé duoc phan phdi téi trudng nguoi ding 1, mot ludng theo khong gian c6 thé duoc
phan phéi téi trudng nguoi dung 1, va mot ludng theo khong gian c6 thé dugc phan phdi
t6i trrong ngudi dung 3.

Nhu duge thé hién trong vi du cia Bang 3 va/hodc Bang 4, thong tin (nghia Ia,
bit thir hai, B11-B14) lién quan dén sb luong cua cac ludng theo khong gian cho STA
ngudi ding c6 thé bao gdm 4 bit. Ngoai ra, thong tin (nghia 13, bit thir hai, B11-B14) veé
s6 luong ctia céac ludng theo khong gian cho STA nguoi ding c6 thé hd trg cho t6i tam
ludng theo khong gian. Ngoai ra, thong tin (nghia la, bit thir hai, Bl 1-B14) vé sb lugng
cta cac ludng theo khong gian cho STA ngudi ding c6 thé hd tro cho t6i bbn ludng theo

khong gian cho mot STA nguoi dung.

Ngoai ra, bit thir ba (nghia 13, B15-18) trong treong nguoi dung (nghia la, 21 bit)
c6 thé gdm thong tin so dd 1ap ma va diéu bién (modulation and coding scheme, MCS).
Thong tin MCS ¢6 thé dugc ap dung cho truong dit liéu trong PPDU gbm SIG-B twong

ung.
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MCS, thong tin MCS, chi s6 MCS, truong MCS, hodc tuong tu dugc sir dung
trong sang ché co thé duoc chi bao boi gia tri chi sb. Vi du, thong tin MCS ¢6 thé duoc
chi bao bdi chi s6 0 dén chi s 11. Théng tin MCS c6 thé gdm thong tin lién quan dén
loai diéu bién chum (constellation) (vi du, BPSK, QPSK, 16-QAM, 64-QAM, 256-
QAM, 1024-QAM, v.v.) va thong tin li€én quan dén ty 1€ 1ap ma (vi du, 1/2, 2/3, 3/4, 5/6e,
v.v.). Thong tin lién quan dén loai lap ma kénh (vi du, LCC hogc LDPC) ¢6 thé dugc
loai trir trong thong tin MCS.

Ngoai ra, bit thit tu (nghia 13, B19) trong truong ngudi dung (nghia la, 21 bit) co

thé 1a trudmg dugc duy trit.

Ngoai ra, bit thir nam (nghia 1a, B20) trong truong nguoi dung (nghia la, 21 bit)
c6 thé gdm théng tin lién quan dén loai 14p ma (vi du, BCC hoac LDPC). Nghia 1a, bit
thir ndm (nghia 13, B20) c6 thé gdm théng tin lién quan dén loai (vi du, BCC hogc LDPC)
ctia 1ap ma kénh dugc ap dung cho trudng dit ligu trong PPDU gbm SIG-B tuong tng.

Vi du duoc dé cap & trén trong ing véi trudng ngudi dung cua dinh dang thir
nhét (dinh dang ctia so d6 MU-MIMO). Vi du ciia truong ngudi dung cua dinh dang thr
hai (dinh dang cua so dd khong phai MU-MIMO) 1a nhu sau day.

Bit th nhét (vi du, B0-B10) trong trudng ngudi dung ctia dinh dang thir hai ¢6
thé gdm thong tin dinh danh ctia STA ngudi dung. Ngoai ra, bit thi hai (vi du, B11-B13)
trong truong ngudi dung cua dinh dang thtr hai c6 thé gdm thong tin lién quan dén sb
luong cua cac ludng theo khong gian duoc ap dung cho RU tuong tmg. Ngoai ra, bit thu
ba (vi du, B14) trong truomg ngudi dung cia dinh dang thir hai co thé gdm thong tin lién
quan dén viéc liéu ma tran l4i tao chum c6 dugc ap dung hay khong. Bit thir tu (vi du,
B15-B18) trong trudng ngudi dung cia dinh dang thir hai ¢6 thé gdm thong tin so dd
1ap ma va didu bién (MCS). Ngoai ra, bit tht ndm (vi dy, B19) trong truong ngudi dung
ctia dinh dang tht hai c6 thé gdm thong tin lién quan dén viée liéu viéc diu bién song
mang d6i (dual carrier modulation, DCM) ¢6 dugc dp dung hay khong. Ngoai ra, bit thw
sau (nghia 13, B20) trong truong nguoi dung cla dinh dang thir hai ¢6 thé gdm thong tin
lién quan dén loai lap ma (vi dy, BCC hodc LDPC).

Fig.10 minh hoa thao tac dua trén UL-MU. Nhu dugc minh hoa, STA truyén (vi
du, AP) c6 thé thuc hién viéc truy cap kénh thong qua viéc tranh gianh (vi du, thao tac
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chos dé truyén (backoff)), va cé thé truyén khung kich hoat 1030. Nghia 13, STA truyén
¢6 thé truyén PPDU gdm khung kich hoat 1030. Khi nhan PPDU gom khung kich hoat,
PPDU trén co sé kich hoat (trigger-based, TB) dugc truyén sau su tré twong Ung Vi
SIFS.

Céac TB PPDU 1041 va 1042 ¢6 thé dugce truyén & ciing khoang thoi gian, va c6
thé duge truyén tir nhidu STA (vi dy, cdc STA ngudi dung) ¢ cac AID duge chi bao
trong khung kich hoat 1030. Khung ACK 1050 cho TB PPDU c¢6 thé dugc thue hién
trong nhiéu dang khac nhau.

Déu hidu cu thé ciia khung kich hoat dugc mo ta tham chiéu t6i Fig.11 dén Fig.13.

Ngay ca néu viéc truyén thong UL-MU dugce sir dung, so dd da truy cap phan chia theo
tan sb truc giao (OFDMA) hodc so d6 MU MIMO c6 thé duoc str dung, va cac so o
OFDMA va MU-MIMO c6 thé duoc st dung dong thoi.

Fig.11 minh hoa vi du ctia khung kich hoat. Khung kich hoat cua Fig.11 phan
phéi tai nguyén cho viéc truyén da nguoi dung (MU) duong 1én, va c6 thé duoc truyén,
vi du, tir AP. Khung kich hoat c6 thé duoc tao cdu hinh ciia khung MAC, va c6 thé duoc
gbm trong PPDU.

MBJi trudng duoc thé hién trén Fig.11 ¢6 thé dugc bé qua mot phan, va truong
khéc c6 thé duoc bd sung. Ngoai ra, do dai cua mdi trudng cd thé duoc thay ddi dé khac

v6i do dai duoc thé hién trong hinh vé.

Trudng diéu khién khung 1110 cta Fig.11 ¢6 thé gdm thong tin lién quan dén
phién ban giao thitc MAC va thong tin didu khién bd sung thém. Trudng khoang thoi
gian 1120 co thé gdm thong tin thoi gian cho cAu hinh NAV hodc thong tin lién quan
dén bd dinh danh (vi du, AID) cia STA.

Ngoai ra, truong RA 1130 ¢6 thé gbm thong tin dia chi ciia STA nhén ciia khung
kich hoat twong tmg, va co thé tiry chon dugc bé qua. Trudng TA 1140 ¢6 thé gdm thong
tin dia chi cia STA (vi du, AP) ma truyén khung kich hoat twong tmg. Trudong thong tin
chung 1150 gdm thong tin diéu khién chung dugc 4p dung cho STA nhdn ma nhan khung
kich hoat twong ung. Vi du, trudong chi bao do dai cua truong L-SIG cua duong 1én
PPDU dugc truyén phan héi lai khung kich hoat twong ting hozc thong tin dé kiém soat
nodi dung cia truong SIG-A (nghia 13, truong HE-SIG-A) ciia PPDU duong 1én dugc
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truyén phan hdi lai khung kich hoat twong tng c6 thé duogc bao gdbm. Ngoai ra, nhu
thong tin diéu khién chung, thong tin lién quan dén do dai cia CP cia PPDU dudng lén
dugc truyén phan hdi lai khung kich hoat twong ing hodc thong tin lién quan dén do dai

cta truong LTF c6 thé duge bao gbm.

Ngoai ra, cac truong thong tin mdi nguodi dung 1160#1 dén 1160#N twong g
voi sb luong cta cdc STA nhdn ma nhan khung kich hoat cua Fig.11 tdt hon 13 duoc

gbdm. Truong thong tin mdi nguoi dung c6 thé ciing dwgc goi la “trudong phén phéi”.

Ngoai ra, khung kich hoat cua Fig.11 co thé gém trudng dém 1170 va truong
trinh tu kiém tra khung 1180.

MBbi trong sb cac trudong thong tin mdi nguoi dung 1160#1 dén 11604N duoc thé

hién trén Fig.11 c6 thé gbm nhiéu trudng con.

Fig.12 minh hoa vi du cta trudng thong tin chung cia khung kich hoat. Truong
con cua Fig.12 ¢6 thé dugc bd qua mot phén, va trudng con bd sung c6 thé dugc bd

sung. Ngoai ra, do dai cua mdi trudng con duge minh hoa c6 thé duge thay doi.

Trudng d6 dai 1210 duge minh hoa ¢ ciing gia tri nhu trudong d6 dai cua truong
L-SIG cua duong 1én PPDU duogc truyén phan hdi lai khung kich hoat twong tng, va
truomg do dai cta truong L-SIG cua PPDU dudng 1én chi béo do dai cia PPDU duong
lén. Két qua 1a, truong do dai 1210 cia khung kich hoat ¢6 thé dugc st dung dé chi bao

do dai cia PPDU duong 1én tuong tng.

Ngoai ra, truong ky hi¢u dinh danh tac dong ndi tiép 1220 chi bao xem thao tac
nbi tiép c6 duge thyc hién hay khong. Thao tic ndi tiép c6 nghia ring viée truyén MU
dudng xudng va viec truyén MU duong 1én dugc thuc hién cung nhau trong cung TXOP.
Nghia 13, c6 nghia rang viéc truyén MU dudng xubng duoc thuc hién va sau do viéc
truyén MU duong 1én duge thyce hién sau thoi gian dugc thiét dat trude (vi du, SIFS).
Trong thao tac ndi tiép, chi mot thiét bi truyén (vi du, AP) c6 thé thuc hién truyén thong
duong xudng, va nhiéu thiét bi truyén (vi du, cac khong phai AP) c6 thé thuc hién truyén
thong duong lén.

Trudng yéu cau CS 1230 chi bdo xem trang thai phurong tién khong déy hodc
NAV hoac tuong tu co can thiét phai dugc xem xét hay khong trong tinh hubng trong
d6 thiét bi nhan ma da nhan khung kich hoat twong ting truyén PPDU duong 1én tuong
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ung.
Truong thong tin HE-SIG-A 1240 c6 thé gdm thong tin dé kiém soat ndi dung
ctia trudong SIG-A (nghia 13, truong HE-SIG-A) cia PPDU duong 1én phan hoi lai khung

kich hoat twong ung.

Trudng loai LTF va CP 1250 c6 thé gdm thong tin lién quan dén do dai CP va
do dai LTF cua PPDU duong 1én duoc truyén phan hi lai khung kich hoat tuong ting.
Truong loai kich hoat 1260 c6 thé chi bao muc dich st dung khung kich hoat twong tng,
vi du, viéc kich hoat dién hinh, kich hoat dé tao chim, yéu ciu cho ACK/NACK khi,

hodc tuong tu.

C6 thé xem ring trudong loai kich hoat 1260 cua khung kich hoat trong sang ché
chi bao khung kich hoat ctia loai co ban cho viéc kich hoat dién hinh. Vi duy, khung kich

hoat cta loai co ban cé thé duogc goi la khung kich hoat co ban.

Fig.13 minh hoa vi du cua truong con dugc gbm trong trudng thong tin moi
ngudi dung. Truong thong tin nguoi dung 1300 cua Fig.13 ¢6 thé duoc hiéu 1a bat ky
trong sd cac truong thong tin mdi nguoi dung 1160#1 dén 1160#N duogc d& cap & trén
tham chiéu t6i Fig.11. Trudng con dugc gbm trong trudong thong tin nguoi ding 1300
cta Fig.13 c6 thé duge bo qua mot phan, va truong con b6 sung c6 thé duoc bd sung.

Ngoai ra, do dai cua mdi trudng con dugc minh hoa c6 thé dugc thay dbi.

Trudng bd dinh danh ngudi dung 1310 cia Fig.13 chi bdo by dinh danh cta STA
(nghia 13, STA nhén) twong (mg v6i thong tin mdi nguoi dung. Vi du cia bd dinh danh
¢6 thé 1a toan bd hoic mot phén cda gia tri bd dinh danh két hop (association identifier,

AID) cia STA nhan.

Ngoai ra, truong phan phéi RU 1320 ¢6 thé duoc bao gdm. Nghia 1a, khi STA
nhén dugc dinh danh thong qua truong bd dinh danh nguodi dung 1310 truyén TB PPDU
phan hdi lai khung kich hoat, TB PPDU duoc truyén thong qua RU dugc chi béo boi
truong phan phdi RU 1320. Trong trudong hop nay, RU duge chi bdo boi truong phéan
phéi RU 1320 c6 thé 1a RU dugc thé hién trén Fig.5, Fig.6, va Fig.7.

Truong con cua Fig.13 ¢ thé gdm trudng loai 14p ma 1330. Trudng loai 1ap ma
1330 ¢6 thé chi bao loai 1ap ma cia TB PPDU. Vi du, khi vigc 1dp ma BCC dugc ap
dung cho TB PPDU, truong loai 1ap ma 1330 c6 thé dugc thiét dat 1a ‘17, va khi viéc 1ap
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ma LDPC duoc ap dung, truong loai 1ap ma 1330 c6 thé dugc thiét dat 1a ‘0.

Ngoai ra, truong con cua Fig.13 ¢ thé gébm truong MCS 1340. Truong MCS
1340 ¢6 thé chi bao so d6 MCS dugc 4p dung cho TB PPDU. Vi du, khi viéc 1ap ma
BCC duoc 4p dung cho TB PPDU, trudng loai 1ap ma 1330 c6 thé duogc thiét dat 1a 1,
va khi viéc 1ap ma LDPC dugc ap dung, truong loai 18p ma 1330 6 thé duoc thiét dat
la“0’.

Sau ddy, so do truy cap ngau nhién dya trén UL OFDMA (UL OFDMA-based

random access, UORA) s& dugc md ta.
Fig.14 md ta du hiéu k§ thuat cia so dd UORA.

STA truyén (vi du, AP) c6 thé phan phéi sau tai nguyén RU thong qua khung
kich hoat nhu dugc thé hién trong Fig.14. Cu thé 13, AP ¢6 thé phan phdi tai nguyén RU
thi 1 (AID 0, RU 1), tai nguyén RU thtt 2 (AID 0, RU 2), tai nguyén RU tht 3 (AID 0,
RU 3), tai nguyén RU thit 4 (AID 2045, RU 4), tai nguyén RU thir 5 (AID 2045, RU 5),
v tai nguyén RU thit 6 (AID 3, RU 6). Thong tin lién quan dén AID 0, AID 3, hodc AID

2045 c6 thé dugc bao gdm, vi du, trong trudng bo dinh danh nguoi dung 1310 cta Fig.13.

Thong tin lién quan dén RU 1 dn RU 6 c6 thé duge bao gdm, vi dy, trong trudong phan
phéi RU 1320 cua Fig.13. AID=0 ¢6 thé c6 nghia 1a tai nguyén UORA cho STA dugc
két hop, v AID=2045 c6 thé c6 nghia Ia tai nguyén UORA cho STA khong duoc két
hop. Theo dd, cac tai nguyén RU thir 1 dén tha 3 cua Fig.14 ¢6 thé duoc st dung nhu
tai nguyén UORA cho STA duoc két hop, céc tai nguyén RU thir 4 va thir 5 cua Fig.14
c6 thé duoc st dung nhu tai nguyén UORA cho STA khong duge két hop, va tai nguyén
RU tht 6 ctia Fig.14 ¢6 thé duge sit dung nhu tai nguyén dién hinh cho UL MU.

Trong vi du cia Fig.14, viéc cho dé truyén truy cap ngau nhién OFDMA (OBO)
cua STA1 dugc giam dén 0, va STA1 lua chon ngﬁu nhién tai nguyén RU thtr 2 (AID 0,
RU 2). Ngoai ra, do bd dém OBO cua STA2/3 14 16n hon 0, tai nguyén duong 1én khong
duoc phan phéi t6i STA2/3. Ngoai ra, lién quan dén STA4 trén Fig.14, do AID (vi dy,
AID=3) cia STA4 duoc gbm trong khung kich hoat, tai nguyén cia RU 6 dugc phan

phéi ma khong cho dé truyén.

Cu thé 13, do STA1 cua Fig.14 1a STA dugc két hop, tong sb luong cuia cac RU
RA du diéu kién cho STA1 1a 3 (RU 1, RU 2, va RU 3), va do d6 STAI lam gidm b0
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dém OBO di 3 do d6 bo dém OBO tr& thanh 0. Ngoai ra, do STA2 cua Fig.14 12 STA
duoc két hop, tdng sb luong clia cac RU RA du diéu kién cho STA2 143 (RU 1, RU 2,
va RU 3), va do d6 STA2 lam giam bo dém OBO di 3 nhung bd dém OBO 14 16n hon 0.
Ngoai ra, do STA3 ctia Fig.14 1a STA khong dugc két hop, tong s6 luong cia cic RU
RA dii didu kién cho STA3 12 2 (RU 4, RU 5), va do d6 STA3 lam giam bo dém OBO
di 2 nhung b dém OBO 1a 16n hon 0.

Fig.15 minh hoa vi du ciia kénh dugc sir dung/dugc h6 trg/dugc dinh nghia trong
dai 2,4 GHz.

Dai 2.4 GHz 6 thé duoc goi béi cac thuat ngir khac chéng han nhu dai thi nhat.
Ngoai ra, dai 2,4 GHz c6 thé c6 nghia 1a mién tan sd trong d6 cac kénh ma tan s trung
tam cta no 1a gan vé6i 2,4 GHz (vi dy, cac kénh ma tan b trung tAm cua no la nim trong

2,4 dén 2,5 GHz) dugc su dung/duoc hd trg/dugce dinh nghia.

Nhiéu kénh 20 MHz c6 thé duoc gom trong dai 2,4 GHz. 20 MHz trong 2,4 GHz
¢6 thé c6 nhidu chi sb kénh (vi du, chi s& 1 dén chi s6 14). Vi du, tan s6 trung tAm ctia
kénh 20 MHz ma cho n6 chi s6 kénh 1 dugc phan phéi ¢6 thé 12 2,412 GHz, tan s6 trung
tAm ctia kénh 20 MHz ma cho né chi sé kénh 2 duoc phéan phdi c6 thé 12 2,417 GHz, va
tan s6 trung tAm ctia kénh 20 MHz ma cho né chi s6 kénh N dugc phan phéi c6 thé 1a
(2,407 + 0,005*N) GHz. Chi s6 kénh c6 thé dugc goi bang nhiéu thudt ngit khic nhau
chéng han nhu s6 kénh hodc twong tu. Céc gia tri s6 cu thé cia chi s6 kénh va tan sb

trung tAm c6 thé dugc thay doi.

Fig.15 minh hoa 4 kénh trong dai 2,4 GHz. MBOi trong s6 cac mién tan s thi 1
dén thir 4 1510 dén 1540 duoc thé hién & day c6 thé gdm mot kénh. Vi du, mién tan s
thir 1 1510 c6 thé gdm kénh 1 (kénh 20 MHz c6 chi s6 1). Trong truong hop nay, tan s6
frung tim ctia kénh 1 c6 thé duoc thiét dait 1a 2412 MHz. Mién tan s6 thir 2 1520 c6 the
gb6m kénh 6. Trong truong hop nay, tan s trung tAm cuia kénh 6 c6 thé duoc thiét dat 1a
2437 MHz. Mién tin sb thir 3 1530 c6 thé gdm kénh 11. Trong trudng hop ndy, tan s
trung tam ctia kénh 11 ¢6 thé dugc thiét dt 1a 2462 MHz. Mién tan s6 thir 4 1540 6 thé
gbdm kénh 14. Trong trudng hop nay, tan sd trung tAm cua kénh 14 ¢6 thé dugc thiét dat
12 2484 MHz.

Fig.16 minh hoa vi du cia kénh dugc sir dung/duoc hd trg/duge dinh nghia trong
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dai 5 GHz.

Dai 5 GHz c6 thé duoc goi béi cac thuat ngit khac chdng han nhw dai thi hai
hodc trong tu. Dai 5 GHz ¢6 thé c6 nghia 12 mién tan s6 trong d6 cac kénh ma tan s6
trung tAm cua no la 16n hon hodc béng v&i 5 GHz va nhd hon 6 GHz (hoac nhé hon 5.9
GHz) dugc st dung/dugce h6 tro/duge dinh nghia. Mt khéc, dai 5 GHz co thé gém nhiéu
kénh gitta 4,5 GHz va 5,5 GHz. Gi trj s cu thé dugc thé hién trén Fig.16 ¢6 the duge
thay doi.

Nhiéu kénh trong dai 5 GHz gbm ha tan thong tin qubc gia khong dugce cap phép
(UNII)-1, UNII-2, UNII-3, va ISM. INII-1 c6 thé dugc goi 1a UNII thép (UNII Low).
UNII-2 c6 thé gdm mién tin s§ dugce goi 1a UNII Trung binh (UNII Mid) va UNII-2 M&
rong (UNII-2Extended). UNII-3 c6 thé dugc goi 1a UNII Trén (UNII-Upper).

Nhidu kénh ¢6 thé dugc tao cAu hinh trong dai 5 GHz, va bang thong ciia mdi
kénh c6 thé dugc thiét dat khac nhau thanh, vi du, 20 MHz, 40 MHz, 80 MHz, 160 MHz,
hodc twong tu. Vi duy, cac khoang/cac mién tin s§ 5170 MHz dén 5330 MHz trong UNII-
| va UNIL-2 ¢6 thé duoc chia thanh tam kénh 20 MHz. Céc khoang/céc mién tan sb
5170 MHz dén 5330 MHz c¢6 thé dugc chia thanh bén kénh thong qua mién tan s6 40
MHz. Cac khoang/cac mién tan s6 5170 MHz dén 5330 MHz c6 thé dugc chia thanh hai
kénh thong qua mién tan s6 80 MHz. Mit khéc, cac khoang/cac mién tdn s6 5170 MHz
dén 5330 MHz ¢6 thé duoc chia thanh mdt kénh thong qua mién tan s6 160 MHz.

Fig.17 minh hoa vi du ctia kénh dugc st dung/duge hd tro/duoc dinh nghia trong
dai 6 GHz.

Dai 6 GHz c6 thé duge goi bdi cac thudt ngit khac chang han nhw dai thir ba
hodc tuong tu. Dai 6 GHz ¢o thé c6 nghia 1a mién tan sb trong d6 cac kénh ma tan sd
trung tAm cua né la 16n hon hoéc bé‘mg v6i 5,9 GHz duoc st dung/dugc hd trg/dugce dinh

nghfa. Gid tri s cu thé dugc thé hién trén Fig.17 c6 thé dugc thay doi.

Vi du, kénh 20 MHz ctia Fig.17 c6 thé duoc dinh nghia bat dau tir 5,940GHz.
Cu thé 1a, trong sb cac kénh 20 MHz cta Fig.17, kénh ngoai cung bén trai c6 thé co chi
sb6 1 (hodc chi s6 kénh, s6 kénh, v.v.), va 5,945 GHz c6 thé duoc gan nhu tan sd trung
tam. Nghia la, tan sb trung tAm ctia kénh cuia chi s6 N ¢6 thé duoge xac dinh 1a (5,940 +
0,005*N) GHz.
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Theo d6, chi sb (hodc s6 kénh) cua kénh 2 MHz cta Fig.17 c6 thé 1a 1, 5,9, 13,
17,21, 25,29, 33,37, 41, 45,49, 53, 57, 61, 65,69, 73, 77, 81, 85, 89, 93, 97, 101, 105,
109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161, 165, 169, 173, 177,
181, 185, 189, 193, 197, 201, 205, 209, 213,217, 221, 225, 229, 233. Ngoai ra, theo quy
the (5,940 + 0,005*N)GHz dugc dé cap & trén, chi s6 cua kénh 40 MHz cia Fig.17 ¢6
thé 123, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83,91, 99, 107, 115, 123, 131, 139, 147, 155,
163, 171, 179, 187, 195, 203, 211, 219, 227.

Mac du cac kénh 20, 40, 80, va 160 MHz duoc minh hoa trong vi du ctua Fig.17,
kénh 240 MHz hoic kénh 320 MHz c6 thé dugc bd sung thém.

Sau day, PPDU duoc truyén/duogc nhan trong STA cua sang ché s& dugc mo ta.
Fig.18 minh hoa vi du cia PPDU dugc st dung trong sang ché.

PPDU cua Fig.18 ¢o thé duoc goi bang nhiéu thuat ngit khac nhau chang han
nhu EHT PPDU, TX PPDU, RX PPDU, PPDU loai thir nhét hoic loai thir N, hodc twong
tu. Vi du, trong sang ché, PPDU hodc EHT PPDU c¢6 thé dugc goi bé'lng nhiéu thuét ngit
khéc nhau ching han nhu TX PPDU, RX PPDU, PPDU loai thir nhat hogc loai thir N,
hoiic twong tw. Ngoai ra, EHT PPDU c¢6 thé duoc str dung trong hé théng EHT va/hodc
hé théng WLAN méi dugc ning cao tir hé théng EHT.

PPDU cua Fig.18 co thé chi bao toan bo hodc mot phﬁn cua loai PPDU dugc su
dung trong hé théng EHT. Vi du, vi du cua Fig.18 c6 thé dugc st dung cho ca ché do
nguodi dung don (single-user, SU) va ché do da ngudi dung (multi-user, MU). N6i cach
khéc, PPDU cua Fig.18 ¢6 thé 1a PPDU cho mdt STA nhan hodc nhiéu STA nhan. Khi
PPDU cua Fig.18 dugc su dung cho ché d6 trén co s& kich hoat (TB), EHT-SIG cua
Fig.18 c6 thé dugc bd qua. Noi cach khac, STA ma da nhan khung kich hoat cho MU
dudng 1én (uplink-MU, UL-MU) c6 thé truyén PPDU trong d6 EHT-SIG dugc bo qua
trong vi du cua Fig.18.

Trén Fig.18, L-STF dén EHT-LTF c6 thé dugc goi 1a doan dau hogc doan dau
vat ly, va co thé duoc tao ra/dugc truyén/ duoc nhan/dugc thu nhan/dugce giai ma trong
16p vat ly.

Khoang cach séng mang con cua cac truong L-STF, L-LTF, L-SIG, RL-SIG, U-
SIG, va EHT-SIG cua Fig.18 ¢6 thé duogc xac dinh 1a 312,5 kHz, va khoang cach song
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mang con cta cac truong EHT-STF, EHT-LTF, va dir li€u co thé duogc x4c dinh 12 78,125
kHz. Nghia 1a, chi s6 tong (hodc chi s6 séng mang con) cta cac truong L-STF, L-LTF,
L-SIG, RL-SIG, U-SIG, va EHT-SIG c6 thé dugc thé hién trong don vi 312,5 kHz, va
chi s6 tong (hodc chi sb séng mang con) ciia cac truong EHT-STF, EHT-LTF, va Dit liéu
¢6 thé duoc thé hién trong don vi 78,125 kHz.

Trong PPDU ctia Fig.18, L-LTE va L-STF c6 thé 1a giéng nhu trong céc truong
thong thuong.

Truong L-SIG ctia Fig.18 c6 thé gdm, vi du, thong tin bit gdm 24 bit. Vi du,
thong tin 24-bit c6 thé gdm truong ty 18 gdm 4 bit, trudng du trit gdm 1 bit, truong dd
dai gdm 12 bit, bit chin 1é gdm 1 bit, va bit dudi gbm 6 bit. Vi dy, truong do dai gom
12 bit ¢6 thé gdm thong tin lién quan dén do dai hodc khoang thoi gian ctia PPDU. Vi
du, truong do dai gém 12 bit c6 thé duge xac dinh dua trén loai cia PPDU. Vi du, khi
PPDU 14 khong phai HT, HT, VHT PPDU hodc EHT PPDU, gia tri cua truong do dai
¢6 thé duogc xac dinh 12 bdi cta 3. Vi dy, khi PPDU la PPDU HE, gia tri cla truong do
dai c6 thé duoc xac dinh 12 “boi ctia 37+1 hodc “boi ciia 37+2. N6éi cach khac, doi v6i
khong phai HT, HT, VHT PPDI hodc EHT PPDU, gi4 tri ciia truong do dai c6 the duoc
xéc dinh 12 boi ctia 3, va déi véi HE PPDU, gié tri clia trudng do dai c6 thé dugce xéc

dinh 1a “boi cta 3”+1 hoac “bdi cua 37+2.

Vi du, STA truyén 6 thé 4p dung viéc ma hoa BCC dua trén ty 1€ 1ap ma 1/2
cho thong tin 24-bit cia truong L-SIG. Sau do, STA truyén c6 thé thu nhan bit 1ap ma
BCC gdm 48 bit. Viéc diéu bién BPSK c6 thé duoc dp dung cho bit 1dp ma 48-bit, nho
d6 tao ra 48 ky hiéu BPSK. STA truyén c6 thé anh xa 48 ky hiéu BPSK 6i cdc vi tri
ngoai trr song mang con hudéng dan{chi s6 séng mang con -21, -7, +7, +21} va séng
mang con DC{chi s6 song mang con 0}. Két qua 13, 48 ky hiéu BPSK ¢6 thé dugc 4nh
xa td1 cac chi s6 séng mang con -26 dén -22, -20 dén -8, -6 dén -1, +1 dén +6, +8 dén
120, va +22 dén +26. STA truyén c6 thé anh xa bd sung tin hiéu {-1, -1, -1, 1} t6i chi s6
séng mang con{-28, -27, +27, +28}. Tin hiéu duoc dé cap & trén co thé dugc str dung
cho viéc wéc tinh kénh trén mién tan s6 twong (mg voi {-28, -27, +27, +28}.

STA truyén ¢6 thé tao ra RL-SIG duoc tao ra theo cing cach nhur L-SIG. Viéc
didu bién BPSK c6 thé dugc ap dung cho RL-SIG. STA nhan c6 thé biét raing RX PPDU
1a HE PPDU hoic EHT PPDU, dva trén su c6 mit cua RL-SIG.
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SIG van ndng (universal SIG, U-SIG) ¢6 thé dugc chén sau RL-SIG cua Fig.18.
U-SIB ¢6 thé dugc goi bang nhiéu thuat ngit khac nhau ching han nhu trudng SIG thu
nhét, SIG thir nhat, SIG loai thtt nhét, tin hidu didu khién, truong tin hiéu diéu khién, tin

hiéu didu khién (loai) thir nhét, hodc twong tw.

U-SIG ¢6 thé gdm thong tin gdm N bit, va c6 thé gbm thong tin dé dinh danh
loai cia EHT PPDU. Vi dy, U-SIG ¢6 thé dugc tao cdu hinh dua trén hai ky hiéu (vi duy,
hai ky hiéu OFDM lién k&). M&i ky hiéu (vi dy, ky hiéu OFDM) cho U-SIG ¢6 thé c6
khoang thoi gian 1a 4us. Mai ky hiéu ctia U-SIG c6 thé duoc st dung dé truyén thong
tin 26-bit. Vi du, mdi ky hiéu cuia U-SIG c6 thé duoc truyén/du’c_rc nhan dua trén 52 tong

dit liéu va 4 tong huéng dan.

Thong qua U-SIG (hodc trudong U-SIG), vi du, thong tin A-bit (vi du, 52 bit
khong dugc 1ap ma) co6 thé duoc truyén. Ky hidu thir nhét ctia U-SIG c6 thé truyén thong
tin X-bit thit nhat (vi dy, 26 bit khong dugc 14p ma) ciia thdng tin A-bit, va ky hiéu thu
hai ctia U-SIB ¢6 thé truyén thong tin Y-bit con lai (vi du, 26 bit khong duge lap ma)
cua thong tin A-bit. Vi dy, STA truyén c6 thé thu nhan 26 bit khong dugc 1dp ma duoc
gdm trong mdi ky hiéu U-SIG. STA truyén c6 thé thuc hién viéc ma hoa chap (nghia 13,
viéc ma hoa BCC) dya trén ty 1€ R=1/2 dé tao ra 52 bit dugc 14p ma, va co thé thuc hién
vice dan xen trén 52 bit duge lap ma. STA truyén c6 thé thue hién viée dieu bién BPSK
trén 52 bit duoc 1ap ma dugce dan xen dé tao ra 52 ky hiéu BPSK dé dugc phan phéi toi
mdi ky higu U-SIG. Mot ky hiéu U-SIG c6 thé dugc truyén dua trén 65 tong (song mang
con) tir chi s6 séng mang con -28 dén chi sd séng mang con +28, ngoai trir chi s6 DC 0.
52 ky hiéu BPSK duogc tao ra boi STA truyén co thé duoc truyén dua trén cac tong (cac

séng mang con) con lai ngoai trir cac tong hudng dan, nghia 13, cac tong -21, -7, +7, +21.

Vi du, thong tin A-bit (vi du, 52 bit khong dugc 1ap ma) duoc tao ra bai U-SIG
c6 thé gdm truong CRC (vi dy, trudng c6 do dai 4 bit) va truong dudi (vi dy, truong co
d6 dai 6 bit). Truong CRC va truong dudi ¢ thé dugc truyén thong qua ky hiéu thi hai
cua U-SIG. Truong CRC co thé duoc tao ra dua trén 26 bit dugc phan phdi t6i ky higu
tht nhit cia U-SIG va 16 bit con lai ngoai trir cac truong CRC/dudi trong ky hiéu thir
hai, va c6 thé duoc tao ra dua trén thuét toan tinh toan CRC thong thuong. Ngoai ra,
treong dudi co thé duoc stir dung dé chAm dut ludi cua bo giai ma chép, va co thé duoc

thiét dat 13, vi du, “000000”,
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Thong tin A-bit (vi du, 52 bit khong dugc 1ap md) dugc truyén boi U-SIG (hodc
treong U-SIG) c6 thé dugc chia thanh cac bit phién ban doc 14p va céc bit phién ban phu
thude. Vi du, céc bit phién ban doc 1ap c6 thé c6 kich thude thay ddi hodc ¢b dinh. Vi
du, c4c bit phién ban doc 1ap 6 thé dugce phan phéi chi t6i ky hiéu thir nhat cia U-SIG,
hodc céc bit phién ban doc 1ap c6 thé duge phan phdi t6i ca cac ky hiéu thir nhét va thi
hai cua U-SIG. Vi du, céac bit phién ban dc 1ap va cac bit phién ban phu thudc ¢é thé
duoc goi bing nhidu thuat ngit khac nhau ching han nhw bit diéu khién thir nhat, bit didu

khién th@ hai, hodc twong tu.

Vi du, cac bit phién ban doc 1ap ciia U-SIG c6 thé gdm bd dinh danh phién ban
PHY gbdm 3 bit. Vi dy, b dinh danh phién ban PHY gom 3 bit c6 thé gom théng tin lién
quan dén phién ban PHY ctia TX/RX PPDU. Vi du, gid tri thtt nhat ciia bd dinh danh
phién ban PHY gdm 3 bit ¢6 thé chi bao rang TX/RX PPDU la EHT PPDU. Néi cach
khac, khi STA truyén truyén EHT PPDU, b dinh danh phién ban PHY gbm 3 bit c6 the
duoc thiét dt 13 gia tri thir nhat. N6i céch khac, STA nhén c6 thé xéc dinh rang RX
PPDU 1a EHT PPDU, dua trén b dinh danh phién ban PHY c6 gié tri thir nhét.

Vi du, céc bit phién ban doc 1ap ciia U-SIG c6 thé gdm trudng & UL/DL gom 1
bit. Gié tri thir nhét cta truong co UL/DL gdm 1 bit twong ung véi viéc truyén thong

UL, va gia tri thit hai ctia truong co UL/DL tuong mg vdi viée truyén thong DL.

Vi du, céc bit phién ban doc lap ciia U-SIG ¢6 thé gdm théng tin lién quan dén

d6 dai TXOP va thong tin lién quan dén ID mau sac BSS.

Vi du, khi EHT PPDU dugc chia thanh nhiéu loai khac nhau (vi du, nhiéu loai
khac nhau chang han nhu EHT PPDU lién quan dén ché do SU, EHT PPDU lién quan
dén ché d6 MU, EHT PPDU lién quan dén ché do TB, EHT PPDU lién quan dén viéc
truyén khoang mé rdng, hodc twong tur), thong tin li€n quan dén loai cia EHT PPDU ¢6

thé duogc gém trong cac bit phién ban phu thudc cta U-SIG.

Vi du, U-SIG c6 thé gdm: 1) trudng bang thong gbm thong tin lién quan dén
bang thong; 2) truong gbm thong tin lién quan dén so dd MCS duge 4p dung cho EHT-
SIG; 3) truong chi bao gom thong tin lién quan dén lidu so dd didu bién séng mang con
d6i (dual subcarrier modulation, DCM) ¢6 dugc ap dung cho EHT-SIG hay khong; 4)

truong gdbm thong tin lién quan dén s luong cua ky hiéu duoc st dung cho EHT-SIG;
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5) truong gbm thong tin lién quan dén viéc liéu EHT-SIG c6 dugc tao ra ngang qua dai
ddy da hay khong; 6) trudong gdm thong tin lién quan dén loai cia EHT-LTF/STF; va 7)
thong tin lién quan dén truong chi bao do dai EHT-LTF va do dai CP.

Viéc chim thing doan dau c6 thé duoc ap dung cho PPDU cua Fig.18. Viéc
chAm thing doan diu c6 nghia 1a viéc chdm thung duoc ap dung cho mot phan (vi du,
dai 20 MHz thir cAp) cta dai ddy di. Vi dy, khi PPDU 80 MHz duge truyén, STA ¢6 the
4p dung viéc chém thiing cho dai 20 MHz thir cp khoi dai 80 MHz, va 6 thé truyén
PPDU chi thong qua dai 20 MHz so cép va dai 40 MHz th cap.

Vi du, miu hinh cta viéc chdm thung doan dAu c6 thé dugc tao cAu hinh tir trude.
Vi du, khi mau hinh chim thung th nhét dugc ap dung, viéc chdm thung c6 thé duoc
4p dung chi cho dai 20 MHz thir cAp trong dai 80 MHz. Vi dy, khi mu hinh cham thing
thir hai dugc ap dung, viéc chim thing c6 thé dugc ap dung cho chi bét ky trong s hai
dai 20 MHz thtt cip duge gdm trong dai 40 MHz th cép trong dai 80 MHz. Vi du, khi
mau hinh chidm thung tht ba dugc 4p dung, viéc chim thung co6 thé duoc 4p dung cho
chi dai 20 MHz thi cap duge gbm trong dai 80 MHz so cip trong dai 160 MHz (hodc
dai 80+80 MHz). Vi dy, khi viéc chidm thung thi tr duge ap dung, viée chdm thung c6
thé duoc ap dung cho it nhat mdt kénh 20 MHz khong thude vé dai 40 MHz so ¢p trong
su ¢6 mat cua dai 40 MHz so cép dwoc gdm trong dai 80MHz trong dai 160 MHz (hodc
dai 80+80 MHz).

Thong tin lién quan dén viéc chAdm thung doan dau dugc ap dung cho PPDU c6
thé duoc gdm trong U-SIG va/hoic EHT-SIG. Vi du, truong tht nhat ciia U-SIG ¢6 the
g6m thong tin lién quan dén bang thong lién ké, va truong thir hai ctia U-SIG ¢ thé gdbm

thong tin lién quan dén viéc chim thung doan dau dugc 4p dung cho PPDU.

Vi du, U-SIG va EHT-SIG c6 thé gdm thong tin lién quan dén viéc chdm thing
doan dau, dua trén phuong phép sau day. Khi bang thong cia PPDU vuot qua 80 MHz,
U-SIG ¢6 thé duge tao ciu hinh riéng 1é trong don vi 80 MHz. Vi du, khi bang thong
ciia PPDU 12 160 MHz, PPDU ¢6 thé gdm U-SIG thtt nhét cho dai 80 MHz tht nhat va
U-SIG thir hai cho dai 80 MHz thir hai. Trong trudng hop nay, truong thir nhét cia U-
SIG thir nhét ¢6 thé gdm thong tin lién quan dén bang thong 160 MHz, va truong thi
hai ctia U-SIG tht nhit ¢6 thé gdm thong tin lién quan dén viec chdm thing doan diu

(nghia 1a, thong tin lién quan dén mAu hinh chm thing doan dau) dwgc ap dung cho dai
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80 MHz thir nhit. Ngoai ra, trudng thir nhét ciia U-SIG thir hai ¢6 thé gdm thong tin lién
quan dén bang thong 160 MHz, va trudng tht hai ctia U-SIG thit hai ¢6 thé gom thong
tin lién quan dén viéc chdm thiing doan d4u (nghia 13, thong tin lién quan dén mau hinh
chdm thing doan d4u) dugc ap dung cho dai 80 MHz th{r hai. Cung lic do, EHI-SIG
lidn k& v6i U-SIG thir nhit c6 thd gdm thong tin lién quan dén viéc chim thing doan
dAu duoc 4p dung cho dai 80 MHz thit hai (nghfa 1, thong tin lién quan dén mau hinh
chAm thing doan dau), va EHT-SIG lién ké v6i U-SIG tht hai c6 thé gom thong tin lién
quan dén viéc chim thung doan dau (nghia 14, thong tin lién quan dén mAu hinh chim

thung doan déau) dugc ap dung cho dai 80 MHz thir nhat.

Ngoai ra hodc thay thé, U-SIG va EHT-SIG ¢6 thé gdm thong tin lién quan dén
viéc chim thing doan déu, dua trén phuong phap sau ddy. U-SIG c6 thé gdm thong tin
lién quan dén viéc chidm thing doan dau (nghia 13, thong tin lién quan dén mAu hinh
chdm thung doan dAu) cho tit ca cic dai. Nghia la, EHT-SIG c6 th8 khong gdm thong
tin lién quan dén viéc chdm thung doan déu, va chi U-SIG c6 thé gém thong tin lién
quan dén viéc chim thing doan du (nghia 13, thong tin lién quan dén mAu hinh chim

thung doan dau).

U-SIG ¢6 thé duoc tao cAu hinh trong don vi 20 MHz. Vi dy, khi PPDU 80 MHz
dwoc tao chu hinh, U-SIG c6 thé dugc 13p lai. Nghia 13, bén U-SIG giéng hét nhau co
thé duoc gdm trong PPDU 80 MHz. Cac PPDU vuot qué bang thong 80 MHz ¢6 thé
gbm cac U-SIG khac.

EHT-SIG ctia Fig.18 ¢6 thé gdm thong tin diéu khién cho STA nhan. EHT-SIG
¢6 thé dugc truyén thong qua it nhat mét ky hiéu, va mot ky hiéu c6 thé c6 do dai 4us.
Thoéng tin lién quan dén s6 luong cac ky hiéu dugce sir dung cho EHT-SIG ¢6 thé dugc
gbm trong U-SIG.

EHT-SIG c6 thé gdm déu hiéu k§ thuat ctia HE-SIG-B duge mé ta tham chiéu
toi Fig.8 va Fig.9. Vi du, EHT-SIG ¢6 thé gém trudng chung va trudng cu thé ngudi
dung nhu trong vi du cua Fig.8. Truong chung ctia EHT-SIG ¢6 thé dugc bo qua, va sb
luong cua céc truong cu thé nguoi dung c6 thé dugc xac dinh dua trén s6 lugng cua cic
nguoi dung.

Nhu trong vi du cia Fig.8, truong chung cia EHT-SIG va truong cu thé nguoi
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ding ciia EHT-SIG c6 thé dugc 1ap mi riéng 1é. Mot truong khdi ngudi ding duge gbm
trong truong cu thé nguoi dung c6 thé gdm thong tin cho hai ngudi ding, nhung trudng
khéi nguoi ding cudi cung duoc gdm trong trudng cu thé nguoi ding c6 thé gdbm thong
tin cho mot ngudi dung. Nghia 13, mot truong khéi ngudi ding ciia EHT-SIG c6 thé gom
téi hai truomg nguoi dung. Nhu trong vi du cia Fig.9, mdi trudng nguoi dung ¢d thé lién
quan dén viéc phan phéi MU-MIMO, hogc c6 thé lién quan dén viéc phan phéi khong
phai MU-MIMO.

Nhu trong vi du ctiia Fig.8, truong chung ctia EHT-SIG ¢6 thé gdm bit CRC va
bit dudi. Do dai cta bit CRC c6 thé duge xac dinh nhu 4 bit. D9 dai cia bit dudi co thé
duoc xac dinh nhu 6 bit, va ¢6 thé duge thiét dat 1a “000000°.

Nhu trong vi du cta Fig.8, truong chung cia EHT-SIG co thé gdbm thong tin
phan phdi RU. Théong tin phan phéi RU c6 thé c6 nghia thong tin lién quan dén vi tri
ctia RU ma cho né nhiéu ngudi dung (nghia 13, nhiéu STA nhan) dugc phan phéi. Thong
tin phan phéi RU ¢6 thé dugc tao ciu hinh trong don vi 8 bit (hodc N bit), nhu trong
Bang 1.

Vi du ciia Bang 5 t6i Bang 7 1a mot vi du cia thong tin 8 bit (hoac N bit) cho
céc phan phéi RU khac nhau. Chi sé dugc thé hién trong mdi bang c6 thé dugc cai bién,
va mot s6 muc nhap trong Bang 5 téi Bang 7 ¢6 thé duoc bd qua, va cdc muc nhdp

(khong duge thé hién) c6 thé duoc bo sung.

Vi du cua Bang 5 t6i Bang 7 lién quan dén thong tin lién quan t6i vi tri cia RU
dugc phin phdi cho dai 20 MHz. Vi du, ‘chi s6 0’ ciia Bang 5 ¢6 thé dugc st dung trong
tinh huéng trong d6 chin 26-RU dugc phan phéi riéng 1é (vi dy, trong tinh huéng trong
d6 chin 26-RU dugc thé hién trong Fig.5 dwoc phan phdi riéng 1€).

Trong khi do, nhiéu hodc cac RU cé thé dugc phéan phéi cho mdt STA trong hé
théng EHT. Vi du, lién quan dén “chi sd 60° cua Bang 6, mot 26-RU c6 thé duogc phan
phéi cho mot ngudi dung (nghia 13, nhén STA) t6i phia ngoai cung bén trdi cia dai 20
MHz, mdt 26-RU va mot 52-RU c6 thé dugc phan phdi cho phia bén phai cia né, va

nam 26-RU c6 thé duoc phan phdi riéng 1é cho phia bén phai ctia no.

[Bang 5]
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Indices | #1 | #2 | 43 | #a | #5 | u6 | #7 | #8 | wo |Number
of entries
0 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26| 1
1 2% | 26 | 26 | 26 | 26 | 26 | 26 | 52 1
2 26 | 26 | 26 | 26 | 26 52 26 | 26| 1
3 26 | 26 | 26 | 26 | 26 52 52 1
4 26 | 26 52 | 26| 2626 26 |26 1
5 26 | 26 52 | 26 | 26 | 26 52 1
6 26 | 26 52 26 52 26 | 26| 1
7 26 | 26 52 26 52 52 1
8 52 26126 | 26 | 26 | 26 | 26 |26 | 1
9 52 26 | 26 | 26 | 26 | 26 | 52 1
10 52 26 | 26 | 26 52 26 | 26| 1
11 52 26 | 26 | 26 52 52 1
12 52 52 2% | 26 | 26 | 26 | 26| 1
13 52 52 2% | 26 | 26 | 52 1
14 52 52 26 52 26 | 26| 1
15 52 52 26 52 52 1
16 | 26 |26 | 26 | 26 | 26 106 1
17 | 26 | 26| 52 26 106 1
18 52 | 26 | 26 | 26 106 1
19 52 52 26 106 1

[Bang 6]

35/99



52108 36/99

Indices | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 Numbfer
of entries
20 106 26 | 26 | 26 | 26 | 26 1
21 106 26 | 26 | 26 52 1
22 106 26 52 26 | 26 1
23 106 26 52 52 1
24 52 52 -- 52 52 1
25 242-tone RU empty (with zero users) 1
26 106 26 106 1
27-34 242 8
35-42 484 8
43-50 996 8
51-58 2*996 8
59 26 | 26 | 26 | 26 | 26 52+26 26 1
60 26 26+52 26 | 26 | 26 | 26 | 26 1
61 26 26+52 26 | 26 | 26 52 1
62 26 26+52 26 52 26 | 26 1
63 26 | 26 52 26 52+26 26 1
64 26 26+52 26 52+26 26 1
65 26 26+52 26 52 52 1
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66 52 26 | 26 | 26 52426 26 1
67 52 52 26 52+26 26 1
68 52 52+26 52 52 1
69 26 | 26 | 26 | 26 26+106 1
70 26 26+52 26 106 1
71 26 | 26 52 26+106 1
72 26 26+52 26+106 1
73 52 26 | 26 26+106 1
74 52 52 26+106 1
75 106+26 26 | 26 | 26 | 26 1
76 106+26 26 | 26 52 1
77 106+26 52 26 | 26 1
78 106 26 52+26 26 1
79 106+26 52+26 26 1
80 106+26 52 52 1
81 106+26 106 1
82 106 26+106 1

Ché do trong d6 truong chung cua EHT-SIG dugc bo qua c6 thé duoc hd tro.
Ché d6 trong d6 truong chung ctia EHT-SIG dugc bo qua ¢o thé duoc goi 1a ché do nén.
Khi ché do nén duogc sir dung, nhidu nguoi dung (nghia 1a, nhiéu STA nhan) c6 thé giai
ma PPDU (vi du, trudng dit liéu cia PPDU), dya trén khong OFDMA. Nghia la, nhiéu
nguoi dung cia EHT PPDU ¢6 thé giai ma PPDU (vi duy, truong dit ligu cua PPDU)
dugc nhan thong qua cung dai tan sd. Trong khi do, khi ché d6 khong nén dugc st dung,
nhidu ngudi ding cia EHT PPDU c6 thé giai ma PPDU (vi dy, truong dir liéu cua
PPDU), dua trén OFDMA. Nghia 13, nhiéu nguoi dung cia EHT PPDU ¢6 thé nhén
PPDU (vi du, trudng dit liéu ciia PPDU) théng qua cée dai tan s6 khac nhau.

EHT-SIG c6 thé dugc tao cAu hinh da trén cac so @6 MCS khac nhau. Nhu
duoc mo ta & trén, thong tin lién quan dén so dd MCS duoc 4p dung cho EHT-SIG c6
thé dugc gdm trong U-SIG. EHT-SIG ¢6 thé duoc tao cau hinh dua trén so d6 DCM. Vi
du, trong s6 N tong dit liéu (vi du, 52 tong dit li¢u) duge phén phéi cho EHT-SIG, so o
didu bién thir nhét c6 thé duoc 4p dung cho mdt nira ctia cac tong li€n tiép, va so dd diéu
bién thi hai c6 thé duoc ap dung cho mdt nira con lai cia cac tong lién tiép. Nghia 13,

STA truyén c6 thé sit dung so dd didu bién thit nhét dé diéu bién thong tin dieu khién cu

37/99



52108

thé thong qua ky hiéu thtt nhét va phan phdi n6 t6i mot nira ctia cac tong lién tiép, va co
thé sir dung so dd didu bién thir hai dé didu bién cing thong tin diéu khién bang viéc sir
dung ky hiéu thtr hai va phén phdi n6 t6i mot ntra con lai cia cac tong lién tiép. Nhu
dugc md ta & trén, thong tin (vi du, truong 1-bit) lién quan dén viéc lidu so dd DCM c¢6

duogc 4p dung cho EHT-SIG hay khong c6 thé dugc gom trong U-SIG.

HE-STF ctia Fig.18 c6 thé dugc sit dung dé cai thién ude tinh kiém sodt do loi
tu dong trong mdi truong da dau vao da du ra (multiple input multiple output, MIMO)
hodc moi trudng OFDMA. HE-LTF cua Fig.18 ¢6 thé duoc st dung dé woc tinh kénh
trong mdi truong MIMO hodc moi truong OFDMA.

EHT-STF ciia Fig.18 ¢6 thé dugc thiét dat thanh nhiéu loai khac nhau. Vi dy,
loai thtr nhét ctia STF (vi du, 1x STF) ¢c6 thé duoc tao ra dua trén trinh tu STF loai thir
nhét trong d6 hé s6 khac khong dugc bd tri v6i khoang cua 16 song mang con. Tin hiéu
STF dugc tao ra dua trén trinh tu STF loai thir nhét c6 thé c6 khoang thoi gian 12 0,8us,
va tin hiéu chu ky 0,8ps c6 thé dugc lap lai 5 1an dé tro thanh STF loai thir nhét c6 do
dai 14 4ps. Vi dy, loai tht hai cua STF (vi dy, 2x STF) 6 thé dugc tao ra dua trén trinh
tu STF loai tht hai trong d6 hé s6 khac khong duoc bd tri v6i khoang cia 8 song mang
con. Tin hiéu STF duoc tao ra dua trén trinh tw STF loai thtr hai c6 thé c6 khoang thoi
gian 12 1,6ps, va tin hidu chu k¥ 1,6 ps ¢6 thé dugc lap lai 5 14n dé tré thanh STF loai
thir hai c6 do dai 1a 8pus. Sau day, vi du cta trinh tu dé tao cAu hinh EHT-STF (nghia 13,
trinh tw EHT-STF) dugc dé xuét. Trinh tu sau day co6 thé duoc cai bién theo nhiéu cach
khéc nhau.

EHT-STF c6 thé dugc tao cdu hinh dya trén trinh ty M sau day.

<Phuong trinh 1>

M={1,-1,-1,1,1,1,-1,1, 1, 1,-1,1, 1, -1, 1}

EHT-STF cho PPDU 20 MHz ¢6 thé dugc tao cdu hinh dva trén phwong trinh
sau day. Vi du sau co thé 12 trinh tu loai th&r nhit (nghia 13, 1x STF). Vi du, trinh tw loai
thir nhét c6 thé duoc gdm trong khong phéi 1a PPDU trén co s¢ kich hoat (TB) ma la
EHT-PPDU. Trong phuong trinh sau day, (a:b:c) ¢ thé c6 nghia 1a khoang thoi gian
duoc dinh nghia nhu b khoang tong (nghia la, khoang séng mang con) tir chi sb tong

(nghia la, chi s6 song mang con) ‘a’ dén chi sb tong ‘c’. Vi du, phuong trinh 2 dudi day
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6 thé biéu dién trinh tu dugc dinh nghia nhu 16 khoang tong tir chi sb tong -112 dén
chi s tong 112. Do khoéng cach séng mang con la 78,125 kHz dugc ap dung cho EHT-
STR, 16 khoang tong c6 thé c6 nghia Ia hé s6 (hogc thanh phan) EHT-STF duge b tri
v6i khoang ctia 78,125 * 16 = 1250 kHz. Ngoai ra, * c6 nghia phép nhan, va sqrt() co

nghia can bac hai. Ngoai ra, j c6 nghia s 4o0.
<Phuong trinh 2>
EHT-STF(-112:16:112) = {M}*(1 + j)/sqrt(2)
EHT-STF(0)=0

EHT-STF cho PPDU 40 MHz c6 thé dugc tao cAu hinh dya trén phuong trinh
sau day. Vi du sau co thé 12 trinh tu loai thtr nhét (nghia 13, 1x STF).

<Phuong trinh 3>
EHT-STF(-240:16:240) = {M, 0, -M}*(1 + j)/sqrt(2)

EHT-STF cho PPDU 80 MHz c6 thé dugc tao cdu hinh dva trén phwong trinh
sau ddy. Vi du sau co thé 13 trinh ty loai thir nhét (nghia 13, 1x STF).

<Phuong trinh 4>
EHT-STF(-496:16:496) = {M, 1, -M, 0, -M, 1, -M}*(1 + j)/sqrt(2)

EHT-STF cho PPDU 160 MHz c6 thé dugc tao cdu hinh dya trén phuong trinh
sau ddy. Vi du sau ¢6 thé 1a trinh tw loai tht nhét (nghia 13, 1x STF).

<Phuong trinh 5>

EHT-STF(-1008:16:1008) = {M, 1,-M, 0, -M, 1, =M, 0,-M, -1,M, 0, -M, 1,
~M}*(1 +j)/sqrt(2)

Trong EHT-STF cho PPDU 80+80 MHz, trinh tir di véi thap hon 80 MHz c6
thé 13 giéng hét v6i Phuong trinh 4. Trong EHT-STF cho PPDU 80+80 MHz, trinh tu

d6i v6i cao hon 80 MHz c6 thé duoc tao cau hinh dya trén phuong trinh sau day.
<Phuong trinh 6>
EHT-STF(-496:16:496) = {-M, -1, M, 0, -M, 1, -M}*(1 + j)/sqrt(2)

Phuong trinh 7 dén Phuong trinh 11 dudi day dé cap dén vi du cua trinh t (nghia
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13, 2x STF) loai thir hai.
<Phuwong trinh 7>
EHT-STF(-120:8:120) = {M, 0, -M}*(1 + j)/sqrt(2)

EHT-STF cho PPDU 40 MHz c6 thé duoc tao ciu hinh dwa trén phuong trinh

sau day.
<Phuong trinh 8>
EHT-STF(-248:8:248) = {M, —1, -M, 0, M, -1, M}*(1 + j)/sqrt(2)
EHT-STF(-248)=0
EHT-STF(248) =0

EHT-STF cho PPDU 80 MHz c6 thé dugc tao cAu hinh dva trén phwong trinh

sau day.

<Phuong trinh 9>

EHT-STF(-504:8:504) = {M, -1, M, -1, -M, -1, M, 0, -M, I, M, 1, -M, 1, —
M}*(1 +j)/sqrt(2)

EHT-STF cho PPDU 160 MHz ¢6 thé dugc tao céu hinh duva trén phuong trinh
sau day.

<Phuong trinh 10>

EHT-STF(-1016:16:1016) = {M, -1, M, -1, -M, -1, M, 0, -M, I, M, 1, -M, 1,
M, 0,-M, 1,-M, 1, M, 1,-M, 0, -M, 1, M, 1, -M, 1, -M}*(1 + j)/sqrt(2)

EHT-STF(-8)=0, EHT-STF(8)=0,
EHT-STE(-1016)=0, EHT-STF(1016)=0

Trong EHT-STF cho PPDU 80+80 MHz, trinh tu dbi véi thép hon 80 MHz c6
thé 1a giéng hét v6i Phuong trinh 9. Trong EHT-STF cho PPDU 80-+80 MHz, trinh tu
dbi v6i cao hon 80 MHz c6 thé duoc tao cau hinh dua trén phuong trinh sau day.

<Phuong trinh 11>

EHT-STF(-504:8:504) = {-M, 1, -M, I, M, 1, -M, 0,-M, I, M, 1, -M, 1, —
MY*(1 + j)/sqrt(2)
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EHT-STF(-504)=0,
EHT-STF(504)=0

EHT-LTF c6 thé co cac loai thir nhét, thi hai, va thtt ba (nghia 13, 1x, 2x, 4x
LTF). Vi duy, LTF loai thu nhat/thr hai/th ba c6 thé duoc tao ra dua trén trinh tu LTF
trong do hé sé khéac khong dugc b tri véi khoang gbm 4/2/1 séng mang. LTF loai thir
nhét/tht hai/tht ba c6 thé c6 do dai thoi gian 1a 3,2/6,4/12,8 ps. Ngoai ra, GI (vi du,
0.8/1/6/3.2 pis) ¢6 céc do dai khac nhau c6 thé dugc 4p dung cho LTF loai tht nhat/tht
hai/thit ba.

Thong tin lién quan dén loai ctia STF va/hodc LTF (thong tin lién quan dén GI
dugc ap dung cho LTF cling dugc gbm) co thé dwgc gdm trong truong SIG-A va/hodc

truong SIG-B hodc twong ty cua Fig.18.

PPDU (vi du, EHT-PPDU) cuia Fig.18 c6 thé dugc tao cAu hinh dya trén vi du
cua Fig.5 va Fig.6.

Vi du, EHT PPDU dugc truyén trén dai 20 MHz, nghia 1a, EHT PPDU 20 MHz,
c6 thé duoc tao cAu hinh dya trén RU cua Fig.5. Nghia 14, vi tri cia RU cua EHT-STF,
BHT-LTF, va céc truong dit lidu duge gdm trong EHT PPDU ¢6 thé dugce x4c dinh nhu
dugc thé hién trong Fig.5.

EHT PPDU dugc truyén trén dai 40 MHz, nghia 1a, EHT PPDU 40 MHz, ¢6 thé
dugc tao cAu hinh dya trén RU cua Fig.6. Nghia 1, vi trf ciia RU cua EHT-STF, EHT-
LTF, va cac truong dit liéu duoc g@)m trong EHT PPDU c¢6 thé duoc xac dinh nhu dugc
thé hién trong Fig.6.

Do vi tri RU cua Fig.6 twong ung voi 40 MHz, ké hoach tong cho 80 MHz c6
thé duoc xac dinh khi mAu hinh cta Fig.6 dugc lap lai hai lan. Nghia 1a, EHT PPDU 80
MHz c6 thé duge truyén dva trén ké hoach tong méi ma khong phai RU cia Fig.7 ma

1a RU cua Fig.6 dugc 1ap lai hai lan.

Khi mau hinh cua Fig.6 dugc lap lai hai lan, 23 tong (nghia 13, 11 tong bao vé +
12 tdong bao vé) co thé duoc tao cdu hinh trong ving DC. Nghia Ia, ké hoach tong cho
EHT PPDU 80 MHz dugc phin phéi dwa trén OFDMA c6 thé c6 23 tong DC. Khong
gibng nhu vay, EHT PPDU 80 MHz dugc phan phéi dya trén khdc OFDMA (nghia la,
PPDU80 MHz bing thong ddy di khdc OFDMA) c6 thé duogc tao cau hinh dua trén 996-
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RU, v ¢6 thé gdm 5 tong DC, 12 tdng bao vé bén trai, va 11 tong bao vé bén phai.

K& hoach tong déi véi 160/240/320 MHz c6 thé dugc tao cAu hinh theo cich ma

mau hinh cta Fig.6 duoc lap lai vai 1an.

PPDU cua Fig.18 c6 thé duoc xac dinh (hodc dugc dinh danh) nhuy EHT PPDU
dua trén phuong phép sau day.

STA nhan co6 thé x4c dinh loai cia RX PPDU l1a EHT PPDU, dua trén khia canh
sau. Vi du, RX PPDU ¢6 thé dugc xac dinh 1a EHT PPDU: 1) khi ky hiéu thir nhét sau
tin hiéu L-LTF ciia RX PPDU la ky hiéu BPSK; 2) khi RL-SIG trong d6 L-SIG cia RX
PPDU dugc 1dp lai duge phat hién; va 3) khi két qua ap dung “modulo 3” cho gia tri cia
truomg do dai cua L-SIG ctiia RX PPDU duogc phat hién 12 “0”. Khi RX PPDU dugc xac
dinh 12 EHT PPDU, STA nhén c6 thé phat hién loai cia EHT PPDU (vi dy, loai
SU/MU/trén co s& kich hoat/khoang mé rong), dua trén thong tin bit dugc gdm trong
ky hiéu sau RL-SIG cua Fig.18. N6i cach khac, STA nhén c6 thé xac dinh RX PPDU la
EHT PPDU, duya trén: 1) ky hiéu thir nhét sau tin hiéu L-LTF, ma 1a ky hi¢u BPSK; 2)
RL-SIG lién k& v6i truong L-SIG va gidng hét voi L-SIG; 3) L-SIG gdm truong do dai
trong d6 két qua 4p dung “modulo 3” duoc thiét dat 1a “0”; va 4) bo dinh danh phién
ban PHY 3-bit cia U-SIG duoc dé cap o trén (vi dy, bd dinh danh phién ban PHY ¢o
gid tri thir nhét).

Vi duy, STA nhén c6 thé xac dinh loai cia RX PPDU la EHT PPDU, dua trén
khia canh sau. Vi duy, RX PPDU c¢6 thé dugc xac dinh 1a HE PPDU: 1) khi ky hiéu thu
nhéat sau tin hiéu L-LTF 1a ky hiéu BPSK; 2) khi RL-SIG trong d6 L-SIG dugc lap lai
duoc phat hién; va 3) khi két qua ap dung “modulo 3” cho gia tri clia truong do dai cua

L-SIG dugc phat hién 1a “1” hodc “27.

Vi du, STA nhéan c6 thé xac dinh loai cia RX PPDU la khong phai HT, HT, va
VHT PPDU, dua trén khia canh sau. Vi du, RX PPDU c6 thé duogc xac dinh 1a khong
phai HT, HT, va VHT PPDU: 1) khi ky hi¢u tht nhét sau tin hiéu L-LTF 1a ky hiéu
BPSK; va 2) khi RL-SIG trong d6 L-SIG duoc ldp lai khdng dugc phat hién. Ngoai ra,
ngay ca néu STA nhan phét hién rang RL-SIG dugc lap lai, khi két qua 4p dung “modulo
3” cho gia tri do dai ctia L-SIG duoc phat hién 1a “0”, RX PPDU c¢6 thé duge xac dinh
1a khong phai HT, HT, va VHT PPDU.
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Trong vi du sau, tin hiéu duoc biéu dién nhu tin hiéu (TX/RX/UL/DL), khung
(TX/RX/UL/DL), géi (TX/RX/UL/DL), don vi dit lieu (TX/RX/UL/DL), dir ligu
(TX/RX/UL/DL), hodc tuong tw c¢6 thé 1a tin hiéu dugc truyén/dugce nhan dya trén
PPDU cua Fig.18. PPDU cua Fig.18 ¢6 thé duge st dung dé truyén/nhan cac khung ctia
nhiéu loai khac nhau. Vi du, PPDU cua Fig.18 c6 thé duoc st dung cho khung diéu
khién. Vi du cta khung diéu khién c6 thé gdbm yéu cau dé giri (request to send, RTS),
sin sang dé giri (clear to send, CTS), kidm tra vong tiét kiém cong suét (power save-
poll, PS-poll), BlockACKReq, BlockAck, tuyén bd géi dit liéu trong (null data packet,
NDP), va khung kich hoat. Vi dy, PPDU cua Fig.18 c6 thé duoc st dung cho khung
quan ly. Vi du cta khung quan ly c6 thé gébm khung bdo hiéu, khung yéu cau két hop
(lai), khung phan hdi két hop (lai), khung yéu cau do, va khung phan hoi do. Vi du,
PPDU cua Fig.18 c6 thé duoc st dung cho khung dit liéu. Vi du, PPDU cua Fig.18 ¢co
thé duoc st dung dé truyén dong thoi it nhét hai hodc nhiéu trong sé khung diéu khién,

khung quan ly, va khung dit li€u.

Fig.19 minh hoa vi du ciia thiét bi truyén va/hodc thiét bi nhan dugc cai bién cua

sang cheé.

M&i thiét bi/STA cita hinh con (a)/(b) ciia Fig.1 ¢6 thé dugc cai bién nhu dugc
thé hién trong Fig.19. B thu phat 630 ciia Fig.19 c6 thé la giéng hét voi cac bd thu phat
113 va 123 ciia Fig.1. B4 thu phat 630 ctia Fig.19 ¢6 thé gdm bd nhan va by truyén.

Bo xir Iy 610 cua Fig.19 c6 thé 1a giong hét voi cac b xur 1y 111 va 121 cua
Fig.1. Mt khac, b xtt Iy 610 ciia Fig.19 6 thé 1a gidng hét v6i cac chip xtt Iy 114 va
124 cua Fig.1.

B nhé 620 cia Fig.19 c6 thé 1a gidng hét véi cac b nhé 112 va 122 cua Fig.1.
Mait khéc, bé nhé 620 cua Fig.19 c6 thé 1a b nhé bén ngoai tach biét khac véi cac bd
nhé 112 va 122 cua Fig.1.

Tham chiéu dén Fig.19, modun quén ly cong suét 611 quan Iy cong suit cho bd
xtr ly 610 va/hodc b thu phat 630. Pin 612 cAp cong suét cho mddun quan ly cong suét
611. Man hinh 613 xuét ra két qua dugc xir Iy boi bo xir Iy 610. Ban phim 614 nhan cac
dau vao can duge stir dung boi bo xir Iy 610. Ban phim 614 ¢6 thé duoc hién thi trén man

hinh 613. Thé SIM 615 ¢c6 thé 1a mach tich hop ma dugc sir dung d€ luu trit dam bao
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danh tinh thué bao di dong quéc té (international mobile subscriber identity, IMSI) va

khoa lién quan ctia n6, ma dugc sit dung dé dinh danh va xac thuc cac thué bao trén cac

thiét bi dién thoai di dong ching han nhu cdc may tinh va cac dién thoai di dong.

Tham chiéu dén Fig.19, loa 640 c6 thé xuét ra két qua lién quan dén 4m thanh

duoc xit 1§ boi bd xir 1y 610. Mic 641 ¢6 thé nhan diu vao lién quan dén Am thanh can

dugc stir dung baoi b xur 1y 610.

Dai 20MHz 1x HE-LTF dugc dinh rd trong 802.11ax hién c6, nghia la, HE, 1a

nhu sau day.

~1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+1,

0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,

>
>

0
0

Dai 40MHz 1x HE-LTF dugc dinh 1 trong 802.11ax hién co, nghia 1a, HE, la

nhu sau day.
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0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0.0,+1,0,0,0,-1,0,0,0, +1, 0, 0, O,‘+1, 0, O 0,

0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,
+1,0,0,0,-1,0,0,0,-1,0,0,0,+1.0,0,0,+1,0,0, 0, +1}

0, —1; 0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0, 0, +1
0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-1,

0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0, 0,

Dai 80MHz 1x HE-LTF dugc dinh rd trong 802.11ax hién c6, nghia la, HE, la

nhu sau day.
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- 80 MHz:
HELTF

-500,500 —

{-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,.+1, 0. 0, 0,+1,0,

0.-1,0,0.0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,
0.0,+1,0.0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0, -1
0.0.0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0, 0, +

07 +15
5 307_1a

0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0.0, 0, +1,
0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0, 0, +1, 0, 0,0,
+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, +1, 0, 0, 0,-1,0,0,

0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0, 0,0,-1,0,

0.0,-1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +1, 0, 0.0,-1,
0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0, 0, 0, +1, 0.0,0,
+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0.0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1, 0,0,

0,+1,0,0,0,—-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0, +1, 0, 0,0,+1,0,
0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0, +1,0, 0, 0, -1, 0,0,0,+1,

0,0,0,-1,.0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0.-1, 0, 0. 0,

~1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, -1, 0,0,

0,-1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, -1, 0.0, 0,-1,0,

0,0,0,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0, +1, 0,

0.0,-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0.0,0,-1, 0, 0, 0, +1,

0,0,0,+1,0,0,0,+1,0.0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0, =1, 0,0,0,

+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +1,0,0, 0, +1, 0,0,

0.+1.0,0,0,+1,0,0,0,-1,0,0,0,—1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+L,0,

0.0,-1.0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,-1,0,0,0,-1, 0,0, 0, +1,

0,0,0,+1,0,0,0,-1,0.0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0, 0,0,

+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0, -1, 0,0,

0.+1,0,0,0.-1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0.

0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, +1, 0, 0,0, +1,

0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0, 0, +1, 0,0,0,

~1,0.0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0, -1, 0,0,

0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0, -1, 0,

0.0,+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,+1,0,0,0,-1,0,0,0,-1,0,0, 0, +1.

0,0,0,+1,0,0,0,—1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0,0,-1,0,0,0,-1, 0.0, 0,-1,

0,0,0,—-1,0,0,0,+1,0,0,0,-1,0,0,0,+1,0,0.0,-1,0,0,0,-1,0,0,0, -1, 0,0,0,+1,

0,0,0,+1}

Dai 160MHz 1x HE-LTF duoc dinh 1 trong 802.11ax hién c6, nghia la, HE, la

nhu sau day.
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160 MHz:
HELTF 1013,1012=
{LTFgo\uz tower 150 05 05 0.0, 0, 0, 0,0.0.0,0,0,0 0 0,0,0,0,0.0.0,0,0,
LTF 80MHz upper lx}

LTFgoniz tower 1x = (LTFsoMHz teft 13 O~ LTF oMz right 15t Shall be used in the lower 80 MHz fre-
quency segment

LTFgontz upper 1x = LIFsoMHz left_1x 0- —LTFgo\Hz right 1xy Shall be used in the upper 80 MHz fre-
quency segment

LTF gy 1o 15 = {=1. 0. 0.0.=1.0.0.0,+1,0,0.0.+1.0.0.0.+1,0.0.0.+1.0.0.0. +1.0.0.0.~1. 0.
0.0.-1.0.0.0.-1.0.0.0.+1.0.0,0.+1,0,0.0.-1.0.0.0.-1. 0.0, 0,+1.0.0.0,-1. 0. 0. 0.
+1.0.0.0.-1.0.0.0,-1.0.0.0.-1.0.0,0.-1,0,0.0,-1.0.0,0.-1.0. 0. 0, +1. 0. 0. 0. +1.
0.0.0.-1.0.0.0.-1.0.0.0.+1,0,0.0.-1,0,0.0.+1.0.0,0,.-1.0.0,0,-1.0.0.0.-1. 0. 0.
0.-1.0.0.0.-1.0.0.0.+1.0,0,0,+1.0.0.0,-1.0.0.0.-1.0,0.0.+1,0.0.0.-1. 0. 0. 0. +1.
0.0.0.-1.0.0.0.+1.0,0.0.+1.0,0.0,+1,0.0,0.+1.0.0.0,+1.0.0,0.-1. 0. 0.0.-1. 0. 0.
0.+1.0.0.0.+1.0.0.0.~1.0.0.0.41.0,0.0.-1.0,0.0,+1.0.0.0.-1.0.0,0.-1.0.0. 0. -1,
0.0.0.-1.0.0.0.+1.0.0.0.-1.0.0.0.-1.0.0.0.-1.0.0,0.-1.0,0,0.-1.0.0.0.-1. 0. 0,
0.+1.0.0.0.+1.0.0.0.+1.0,0.0.-1.0.0.0,-1.0.0.0. +1.0,0. 0, +1. 0. 0. 0. -1. 0. 0. 0,
41.0.0.0.-1.0,0.0.+1.0,0,0.+1,0,0.0,+1.0.0.0,+1.0,0,0,+1.0.0.0. +1. 0. 0. 0.-1.
0.0.0.—1.0.0.0.41.0,0.0.+1.0,0.0.-1.0,0,0,+1.0.0.0,-1.0.0.0,+1.0.0. 0. +1. 0. 0,
0.+1.0.0.0.+1.0.0.0.-1.0,0.0.+1.0.0.0,+1.0.0,0.-1.0.0.0,-1.0.0,0.+1.0.0. 0. —1.
0.0.0.41.0.0.0.-1.0.0.0,+1.0.0,0.+1.0.0.0.+1,0,0.0,+1.0.0.0.+1.0,0.0.-1. 0. 0,
0.-1.0.0.0.+1.0.0.0.+1.0.0.0.-1.0.0.0,+1.0.0.0.-1.0.0.0.+1,0,0.0.-1.0.0. 0. -1
0.0.0.-1.0.0.0.-1.0.0.0.+1.0.0.0.-1.0.0.0.+1,0,0.0,-1.0.0.0.-1. 0. 0. 0}

LTFsonitz. sight 1x = {0 0. 0.=1.0,0.0,+1.0.0.0.+1.0,0,0,-1.0.0.0.~1.0.0. 0, +1.0.0. 0. +1. 0. 0.
0.-1.0.0.0.-1.0.0.0.+1.0,0,0.+1,0.0,0.-1.0.0.0.+1,0.0.0,~1.0.0,0.+1.0.0.0. +1,
0.0.0.41.0.0.0.+1.0.0.0.+1.0,0.0.+1.0.0.0,-1.0.0,0,-1.0,0.0.+1.0.0,0.+1. 0. 0.
0.-1.0.0.0.+1.0.0.0.-1.0,0.0,+1.0,0.0.+1. 0.0, 0. +1. 0, 0. 0. +1. 0. 0. 0. +1. 0, 0. 0.
1.0.0.0.-1.0.0.0.+1.0.0.0.+1.0.0.0,-1.0,0.0.+1,0.0.0,-1. 0. 0. 0. +1. 0. 0. 0. —L.
0.0.0.-1.0.0.0.-1.0.0.0.-1.0.0.0.~1.0.0.0.+1,0.0.0,+1.0,0.0.-1,0.0.0. -1, 0, 0.
0.+1.0.0.0.-1.0.0.0.+1.0,0,0.-1.0.0,0.+1. 0.0, 0. +1. 0. 0. 0. +1. 0. 0. 0. +1. 0, 0. 0.
1.0.0.0.41.0.0.0.-1.0.0.0,-1.0.0.0.+1,0.0.0.—1. 0.0, 0. -1, 0. 0. 0. +1. 0. 0. 0. +1.
0.0.0.+1.0.0.0.—1.0.0.0.-1.0,0.0,+1.0.0,0.+1,0,0.0.-1.0,0.0,+1.0.0.0,-1. 0. 0.
0.41.0.0.0.+1.0.0.0.+1,0.0.0.+1.0.0. 0, +1.0.0.0. +1.0. 0, 0.~1. 0. 0. 0.—1. 0. 0. 0.
+1.0.0.0.41.0.0.0.-1.0,0.0.+1.0,0.0.~1.0.0.0.+1.0.0.0.+1,0,0. 0. +1.0.0. 0. +1.
0.0.0.—1.0.0,0.+1.0,0.0.+1.0.0.0,-1,0,0.0.-1,0.0. 0. +1.0,0.0,-1. 0. 0, 0. +1. 0. 0.
0.-1.0.0.0.+1.0.0.0.+1,0,0.0,+1.0.0.0,+1,0.0, 0. +1,0.0.0.-1. 0.0. 0. 1. 0. 0. 0.
41.0.0.0.+1.0.0.0.-1.0.0,0.+1.0.0.0.-1.0.0.0.+1. 0. 0. 0. -1.0.0.0. -1, 0.0, 0. -1,
0.0.0.-1.0.0.0.+1.0.0.0,—1.0.0,0,+1.0.0.0.-1.0.0.0.-1.0.0.0.—1.0.0.0.+1. 0.0.
0.+1}

Trong truong hop viéc truyén 80+80MHz st dung 1x HE-LTF, doan tan sb
80MHz thép hon s& dung tan s6 1xHE-LTF 80MHz ctia HELTF--500,500-=LTFsommz_tower_1x,
va doan tAn s 80MHz cao hon s& dung tan s6 1xHE-LTF 80MHz ctia HELTF--s00.500-

=LTFgommz upper_1x-

Dai 20MHz 2x HE-LTF duoc dinh 15 trong 802.11ax hién c6, nghia la, HE, 1a
nhu sau day.
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-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1, 0, +1, 0, -1, 0, +1,
1,0

1.

52108

1
L,

0,-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,-1,0,
-1,0,-1,0,+1,0,+1,0, -1,

~1,0,-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0, +1,0,-1, 0, +1, 0, +1, 0,
~1,0,-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,-1,0, +1, 0

0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1, 0, -1
+1.0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,-1, 0, +1,0, -1, 0. +

22,122

sO: -]-7
~1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,+1,0,+1,0,-1,0,+1, 0, -

44,244

{+17 01 _19

+1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,-1,0,+1, 0, -1, 0, +1, 0, +1, 0, -1,

+1.0,-1,0,-1,0,+1.0,—1,0,-1,0,~1,0,~1,0.—1,0,+1,0,-1, 0,1, 0,1, 0, +1,
+1.0.41.0,-1,0,-1,0,+1,0,0,0,+1,0,~1, 0, +1,0, +1, 0, -1, 0, +1, 0, +1, 0, -
+1.0.41,0.-1,0.—1,0,+1,0,-1,0, +1,0, +1,0,+1, 0, +1,0,—1,0,+1,0, 1,0, +
—1,o,+1,0,+1,o,—1,0,+150,—1,o,—1,o,—1,o,—1,oﬁ+1,o,—1ﬂo,+1,o,+1,0,+1,d
1.0.-1,0,+1,0,—1,0,-1,0,-1. 0, ~1,0,—1,0, +1,0, -1, 0, +1}

+1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,-1,0, -1, 0, +

-1
+1,0,+1,0,+1,0,-1.
+1,0.+1,0,-1,0, -

{

1

Dai 40MHz 2x HE-LTF duoc dinh 16 trong 802.11ax hién cd, nghia 13, HE, 1a

HELTF
HELTF ,

nhu sau day.

0,
0,
0

]

>

0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0, +1, 0, +1,0, +1, 0, +1, 0, +1, 0, +1,

0,+1,0,-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0, -1, 0, -1,
0,+1,0,-1,0,+1,0,+1,0,—-1,0,+1,0,-1,0,+1,0,+1, 0, +1,0, +1, 0, +1, 0, +1, 0, +1,

0,-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1, 0, -1, 0, +1,
0.-1,0,-1,0,+1,0,-1,0,+1,0,-1,0, +1,0,+1,0,+1,0,+1,0,+1,0,-1,0,+1, 0, -1,

0,-1,0,-1,0,+1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,-1,0,-1, 0, —1; 0 -1
0.+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,-1,0,-1. 0, +1, 0, -1,
0,+1,0,+1,0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1,0,-1.0,+1, 0, +1,
0,-1,0,+1,0,-1,0,+1,0,-1, 0, +1}

+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,-1.0,+1,0,-1, 0,0, 0, 0, 0,
Dai 80MHz 2x HE-LTF dugc dinh 1o trong 802.11ax hién c6, nghia la, HE, la

nhu sau day.
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0,-1,0,+1,0,+1,0,+1,0,-1,0, +1,0,+1,0,+1,0,+1,0,-1,0, -1, 0. -1,

0,+1,0,-1,0,-1,0,+1,0,+1,0.-1,0,+1,0, +1, 0, +1,0,-1, 0,1, 0, -1, 0,-1,0,+1,

{+1, 0, +1,

HELTF 500,500

0,+1.0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,-1,0. -1, 0, +1, 0, -1, 0, -1,

0,-1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0, +1, 0, -1,
0.+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1, 0, +1, 0, -1,

0.-1,0,+1,0,+1,0,-1,0,+1,0,+1,0, +1,0,-1,0,-1,0,-1,0, -1, 0, +1, 0, -1, 0, +1,

0,+1,0,+1,0,-1,0,+1,0,+1,0, +1,0,+1,0,-1,0,-1,0,-1,0,+1,0,+1,0, +1, 0, -1,

0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0, -1, 0, +1,

0.-1,0,-1,0,-1,0,+1,0,-1,0,+1,0, +1,0,-1,0,+1,0,+1, 0, -1, 0, 1,0, -1, 0, +1,

0,-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0, -1, 0, +1,
0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1, 0, +1, 0, +1,

0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0, -1, 0, +1, 0, +1, 0, -1,

0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,-1,0,-1, 0, -1, 0, 1,
0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0, +1,0,-1,0,-1,0,+1. 0, +1, 0,+1,

0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0, -1, 0, +1,

0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,-1,0,+1, 0, -1, 0,-1,

0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0, 1,0, +1,0,-1,0,-1, 0, -1,

0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1, 0. +1,0, +1,0,0, 0, 0, 0. 0, 0,

+1,0.-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,—1,0,+1, 0. +1, 0, +1, 0, +1. 0,

~1,0,+1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1, 0, +1, 0, +

-
T ) T )

0,-1,0,
0,-1,0

s

1
1

+1,0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0, -1, 0,

-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0, +1, 0, +

+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0, +1,0, -1, 0, -1,

—

~1,0,-1,0,+1,0,-1,0,+1,0, +1,0,-1,0, +1, 0, +1, 0, +1,0,-1,0, -1, 0, +1,

+1,0,-1,0,-1,0,-1,0,+1,0, +1,0,+1,0,+1,0,-1,0,+1, 0, +1, 0, +1, 0, 1,
-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,-1,0, +1, 0, +1,0, -1, 0, -1, 0, +1,
-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1, 0, +1,0, +1, 0, -1, 0, +

~1,0,+1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,+1,0,-1,0,-1, 0, -
~1,0,-1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1, 0, +1, 0, +1, 0, —

-1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,-1,0, +1,0, -1, 0, -1,

+1,0,+1,0,+1,0,+1,0, -1, 0,+1,0,+1. 0, +1, 0, -1, 0, +1, 0, +1}

, nghia l1a, HE, 1a

4

én co

Dai 160MHz 2x HE-LTF dugc dinh 15 trong 802.11ax hi

nhu sau day.

)

pper_2x S

\LTF3qniHz_partl

LTFgqvpz parrs_2ss Shall be used in the lower 80 MHz frequency subblock

HELTF 1513 101> = {LTF g0tttz lower 25 0+ 0- 0.0,0,0,0.0,0,0,0.0.0,0,0.0.0.0.0,0,
0. 0‘ Oa LTFSOI\\,H{Z u

t4 2x-

2% LTF300Hz pa

2x- LTFgonHz part? 2x- LIF0MHz parts

LTFgo1Hz lower 2x
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pper_2x

LTF3onHz u

arts_2x) shall be used in the upper 80 MHz frequency subblock

{LTF3onHz partl 2xs —LTFgonmz par2 2% LTFR0MHz parts_ 2% LTF0MHz partd 2x

—LTFgonmz p
LTFgonttz partt 25 = {1 01,0, =1, 0, +1, 0, 1, 0, +1, 0, -1, 0, +1, 0, +1, 0, +1, 0, 1. 0. -1, 0, -1,

1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0, +1, 0,

+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0, +1, 0, +1, 0,

-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1.0,-1,0,+1,0,-1,0,-1,0, +1, 0, +1, 0,

+1,0,+1,0,+1,0,-1,0,+1,0,+1,0, +1,0, -1, 0, +1,0,-1,0,-1, 0, +1, 0, -1, 0, -1, 0, -1, 0,
~1,0,+1, 0,

-1,0,+1,0,-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1, 0, +1, 0,

+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0. +1,0, -1, 0, +1, O,

+1,0,-1,0, +1,0}
LTFgongty partz 2x = +1.0.-1,0,=1,0,~1,0,+1, 0,1, 0. =1, 0. -1, 0, +1,0,~1,0, +1,0,+1,0, 1, 0,

+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,-1,0,-1,0,+1,0,+1, 0, +1, 0, -1, O,

-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0, -1, 0, +1, 0,
+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0.-1,0,-1,0,+1,0,-1,0,-1,0, -1, 0,
+1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1,0, +1,0,-1,0,-1,0,+1,0,-1,0, -1, 0,

-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1, 0, -1, O,

-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,-1, O,
+1,0,+1,0,+1, 0}

+1,0,+1,0,+1,0,-1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0. +1,0,-1,0,+1,0,-1, 0, -1, 0,
+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0, -1, 0,

{+1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,0,0,0,0,0,0,+1,0,-1,0,-1, 0, +1, 0,

+1,0,-1,0, +1}

LTFyoMHz part3_2x

0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0,+1,0,~1,0,+1,0,+1,0, +1,0,—1, 0, +1, 0,

-1,0,-1,0,-1,0,-1,0,+1, 0, +1, 0, +1,0,-1,0,+1,0,+1,0,-1,0,-1, 0. +1, 0, -1, 0, -1, O,
+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1, 0, +1, 0, +1, 0,1, 0, +1, 0,

-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,+1,0,+1,0,-1,0,-1,0,-1, 0, +1,0,-1, 0, +1, 0, +1, O,

LTF3oMHz partd 2x

-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1. 0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1, 0
+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0, +1, 0,

+1,0,+1,0,-1}
LTFgonpy parts 2x = 10- +1.0.-1,0,+1,0,+1,0,-1,0, +1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0,

+1,0,-1,0,+1.0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,+1,0,+1,0, +1,0,-1, 0, -1, 0,
-1,0,+1,0,-1,0,-1,0,+1,0,+1,0,-1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1, 0, +1, O,

>

-1,0,+1,0,-1,0,+1,0,+1,0.-1,0,+1,0,+1,0,+1,0,-1,0,-1,0,+1,0,+1,0,+1, 0, -1, 0,

-1,0,-1,0,-1,0,+1,0,-1,0,+1,0,+1,0,-1,0,+1, 0, +1,0,-1,0,+1,0,-1,0,-1, 0, +1, 0,
-1,0,-1,0,-1,0,+1,0,+1,0,-1,0,-1,0,-1,0,+1,0,-1,0,-1,0,+1,0,-1, 0, +1, 0, +1, 0,
+1,0,-1,0,+1,0,+1,0,+1,0,+1,0,-1,0,-1,0,-1,0,-1,0,+1, 0, +1, 0, +1, 0, -1, 0, +1, O,

-1,0,-1,0,+1,0,+1,0,+1,0,+1,0,-1, 0, +1,0,+1. 0, +1,0,-1,0,+1,0,-1, 0,1, 0, -1, O,
-1,0,+1,0,+1,0,+1,0,-1,0,+1,0,+1,0,-1,0,-1,0,+1,0,-1,0,-1,0,-1,0, -1, 0, +1, O,

sO

b

N

+1,0,-1,0,-1,0,+1,0,-1,0,-1,0, -1, 0, +1, 0, +1,0,+1, 0, +1, 0, -1, 0, +1. 0. +1, 0, +1, 0,
Trong truong hgp viéc truyén 80+80MHz st dung 2x HE-LTF, doan tan

~1,0,+1,0,+1}

r

A

an so

S\

r

80MHz thap hon s& dung t

500-—LTFgoMHz lower 2x,

N

A

r

2\

2xHE-LTF 80MHz ctia HELTF-_s0o,
va doan tan sO0 80MHz cao hon s& dung tan s6 2xHE-LTF 80MHz ctia HELTF-_s00,500-

LTF 80MHz_upper_2x.

, nghia 1a, HE, 1a

r

én co

A

Dai 20MHz 4x HE-LTF dugc dinh 16 trong 802.11ax hi

nhu sau day.
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P S U S U U T D O NS S U B U IS IS IS IS I B B
C1 =1, =1, 1, +1, 1, =1, 1, =1, 1, L L L =+, =1, 1 L L =L L L L
+1,-1,-1,+1, -1, =1, =1, +1, +1, +1, +1, -1, +1, +1, -1, -1, -1, -1, +1 —1,-1, +1, +1,
J1 41, =1, =1, =1, =1, +1, =1, +1, =1, =1, =1, =1, =1, =1, +1, +1, =1, =1, =1, =1, =1, +1,

>

> > > > >
2

B L ) T A R (R U () U R R B WS WS B W WS IR
C1 41,1, +1, 41,41, 0,0,0, -1, +1, =1, +1, =1, +1, +1, =1, +1, +1, +1, -1, =1, +1, -1,
SIS S A USRS S s U U U S WS WS I
e e P TS B U I IS W WS I B
I R ) S S S U B ([ W e s W U s FR IR B S UE S IE
H1, o1, 1, =1, =1, 41, =1, +1, =1, =1, +1, +1, +1, +1, =1, =1, +1, +1, +1, +1, +1, -1, +1,
+1, -1, =1, =1, +1, =1, =1, =1, +1, =1, +1, =1, +1, +1}

Dai 40MHz 4x HE-LTF duoc dinh 16 trong 802.11ax hién c6, nghia la, HE, 1a
nhu sau day.

HELTF 4444 =
{H.—1.—1,—1.—1.-!-1.——1.—1‘+1.+1.—1.+1.—1.+1.—1.+l.+1.—l.+l.—1~—1.—1.+l.
+1.-1.-1.-1.-1.-1.-1.-1.41.-1.-1.+1.+1. -1, +1.-1.-1.—-1. -1, 1. +L. —L. +1.
+1.41. 1. =1, 41, +1.+1. =1, =1, +1. +1, +1, +1, -1, +1, +1l. 1. 1. +1, -1, +1. -1, +1,
S s R [ T o T B s o 5 T B B B DR TR o DR TR Pl P o P O
“1.-1.—=1.—1.—1.41. 1. +1. 41 +1. -1, 1. +1, +1 +1 +1. +L +1 +1. +1. -1 +1. +1,
1 =141 =1, 4141 1+, +1 -1+ -1, -1, 1. +1. +1. -1 -1, 1. -1. 1. -1. 1.
—1.41.=1. =141, +1. =1, +1. =1, 41, =1, 41, +1. -1, +1, -1, -1. 1. +1. +1.-1. -1. -1,
—1.-1.—=1.—-1.41.-1.—1.+1. 41, -1.41.-1.-1.-1.—1,-1,+1, -1, +1. +1. +1, -1, -1,
#1414+ 1. -1, -1, -1, —1.—-1.+1, -1, 1. +1. +1. -1, +1. -1, +1. -1 +1, +1. -1. +L
1=l =141 4+1. -1, 1. =141, 41,41, 41, 1. +1. +1. -1, 1. +1. -1, +1. +1. +1. +1.
+1.-1.41.-1.-1.-1,41.+1.-1.-1.,-1,41.0,0.0. 0. 0. -1. +1. +1. +1. +1. 1. +1. +L.
1. =141, =141, -1.41. -1, =1 +1. -1, +1. +1. +1. -1, =1 . +L. +1. + L. +1. +1. #1. +1,
—1,+1.+1.—1.-—1.+1.—1.+1.+1,+1.+L+1.—1.+1,—1,—1.—1,+1.+1,—1.—1,—1.‘|’1.
+1.-1.-1. 1. =141, -1. 1. +1.+1.—1. 41, —1. +1. -1, +1. +1. 1. +1. -1. -1, -1. +1.
+1.-1.—1. =1, 41,41, +1,+1. =1, +1. +1. 1. 1. +1. =1, +1. +1. +1, +1. +1, 1. +1. -1,
“1.—1.+1.4+1.-1.-1. 1. +1. -1, -1.-1. 1. +1. -1, L. +1. +1. -1, +1. -1, +1. =1. +1.
+1.-1.+1. 1. 1. —1.+1.+1.—-1.-1.—-1.+1. -1, -1, 1. -1, +1. -1. =1. +1. +1. —1. +1.
-1.+1,-1. + LAl -1.+1. -1 1. —1.+1. 41, -1.-1.-1,-1.-1. 1. -1, +L. 1. 1. +1.
1. -1.41.-1.-1.-1. -1, 1. +1. -1, +1. +1. +1, -1. -1, +1. +1. +1. 1. +1. -L. -1, -1.
141 1.1, 4141 =1+ -1+l -1 41, +1, 1. +1. -1. -1. -1 +1. +1. 1. -1. 1.
41,4141+l 1+ +1 =1 1 +1, =1+l 41 +1L +1 +1 -1 1 -1 =1 -1, +1. +1.
1111}

Dai 80MHz 4x HE-LTF dugc dinh 16 trong 802.11ax hién c6, nghia la, HE, la
nhu sau day.
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—1.+1.

+1, +1.
-1.+1,
+1.-1.
—1. +1,
+1. +1.
—1.+1,
+1. -1,
+1, —1.
—1. +1,

f+1,+1. -1, +1.-1.+1. 1. -1. -1,
+1.-1.+1. 1. 1. +1. +1. -1. +1. +1,
+1,+1, +1.
+1.+1. +1.
—1.+1.-1.
-1.-1. +1.
-1.-1.+1.-1.-1. -1,
+1, +1. 1.
+1,+1,+1. -1,
+1.-1.-1.
+1.-1. +1.
-1, -1. -1
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+1, +1. 1.
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—1.-1,-1.+1.+1. +1.
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+1.
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-1, +1.-1,

-1.-1. -1,
+1. +1. 1.
+1.+1. +1.
+1,-1. -1,
—1.+1. +1
+1, +1, +1.
-1.-1.+1.
—1.-1.+1.
-1.-1.+1.
—1.+1. -1,
-1.-1.-1.
-1.-1. +
-1 +1.-1.
+1.-1. 1.

—1.-1. -1, +1, +1, +1,

.+l
.+l
.—1,
=1L
1+
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L+l
1. -1, +1.
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+1.
+1.
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N R
.11

—1.
+1.
+1.
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—1.
—1.
—1.

+1.

+1.

H1, —1.—1.

—1.+1.+1.

-1.-1.+1.

+1,-1.+1,+1. -1,
+1,+1.+1. -1, +1.
-1.-1.-1.-1, -1,
+1.—1.+1. +1. +1.
—1.4+1. +1.+1.-1.

—1.+1.-1.

+1.+1. 1. +1. 1.
—1.+1,+1. -1, +1.

1. 41.—1. 1.
L1411+,

-1, +1,+1,-1.-1L.
+1,-1.-1. +1. -1,

.+ -1 -1 1. +1.
1 -1, +1, 41 +1,
N T o R 0 B B N
Lo+l -1 -1 -1,
L -1 -1, +1. 1.

1. -1.+1.-1.-1.-1. +1. 1.

Bl

i

1, -1, +1,+1, 1. +1. +1.
,—1.—-1.-1.-1.
=1, +1. +1,+1.-1. -1. -1,
.+l

—1.+1,-1.

. T

.1,
L
.J— P
.—L
L
=L
.+
L
.+
L1
.—L
.—L
.t
e el
.TL
.—L.
.1,
L+
1L
-1
0.0.+1.

+1.

Dai 160MHz 4x HE-LTF duoc dinh rd trong 802.11ax hién c6, nghia la, HE, 1a

nhu sau day.
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HELTF ;975 1012 = {LTF oMz lower 4x 05 0,0, 0,0.0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,
0,0,0, LTF, SOI\H-Iz_lxpper_4X}
LTFgopmz tower 4x = \LTFsonHz left ax: Os LTF30MIz sight 4x) shall be used in the lower 80 MHz fre-
quency segment - -
LTFgonmy upper 4x = (LTFsonmz teft ax: 05 LT FsoMHz right_4) shall be used in the upper 80 MHz fre-
quency segment

LTFgoMHz left 4x = {+1,+1,-1,+1,-1,+1, -1, -1, -1, +1,-1, -1, -1, +1, +1, =1, +1, +1, +1. +1, +1, -1,
71,+1,+1,+1,+1,—1,+1,—1,+1,f1,—1,+1,+1,—1,+1,+1,+L—1,—1,+1,—1.—1$—1,41,+L
+1,+1,—1,—1,—1,—1,—1,—17+1,+1_,+l,+1,+1.,+1.,—1,+1,+1,+1,—1,+1,+1,—1,—1,—1,+1.,
—1,+1,—1,—1,+1,+1,—1,+1,—1,+1,+1,+1.,+1.,+1,—1,—L+L+1,+l,—1,+1,+1,—1,—1,—1,
+1,—1,+1.,+1,—1,+1,+1,—1.+1,—L—1,+1,+1.,+1,+1,—1.,—1,+1,+1,+1,+1,+1,—1.+1,+1,
—1,—1,—1,+1,—1,—1,—1,+1,—1,+1,—1,+1,+1.,—1.,+1,—1,+1,—1,+L+1,+1,—1,+1,+1.+1,
—1,—1,+1,—1‘,—1,—1,—1,—1,+1,+1,—1,—1,—1,—1,+1,—1,+1,—1,+1,+1,—L—1,+1,—1,—1,
—1,+1,+1,—1,+1,+1,+1,+1,—1,—1,~1,+1,+1,+1,+l.—1,+1,+1,+1,+1,+1,+1,+1,—1,+1,
+1,+1,—1,+15+15—1,—1,—1,+1,—l,+1,—1,—1,+1.,+1,—1,+1,—1,+1,+1,+1,+1,+1.,—1.,—1.,
+1,+1,+1,—1,+1,+1,—1,—1,—1,+1,—1.,+1,+1.,—1.,+1.,+l,—1,+1,—1,—1,+1,—1,+1,—1,+1,
—1,+1,+1.,+1,—l,+1,+1,+1.,—1.,—1,+1,—1,—1.,—1.,—1,—1,+1,+1,—1,—1,—1,—11+1,—1A,+1.
—1,+1,+1,—1,—1,+1,—1,—1,—1,+1,+1,—1,+1,H,+1,+1,—1,—1,-1,+1,+1,+1,+1,—1,+1,
—l,—l,—l.,—1,—1,—1,+1,—1.,—1‘—1,+1,—1.,—1,+1,+1,+1,—1,+l:—1,,+1,+1,—1.,—l,+1,—1,
+1,—1,—1‘,—1,—1,—1,+1,+1,—1.,—1._—1,+l,—1,—1,+1,+1,+1,—l,+1,—1,—1,+1,—11—1,+1,
—1,+1,+1,+1,+l,+1,+1,—1,—1,+1,+1,+1,+1,+1,—1,+1,+1,—1,—1,—l,+1,—1,—1,—1,+1,
—1,+1,—1,+15+1,—1,+1,-1,+1,—1,+1,+1,+1,—1,+1,+1,+1,—1,—1,+1,—1‘,—L—1,—1,—1,
+1,+1,—1,—1,—1,—1,+1,—1,+1.,—1.,+l.‘+1“—1,—1,+1,—1,—1:—1,+1,+1,—1,+15+1,+1,+15
—15—1,—1,+1,+1,+1,+1,—1,—1,+1,+1,+1;+1,+1,+1,—1,+1,+1,+1,—1,+1,+1,—1,—1,—1,
+1,—1,+1,—1,—1.,+1,+1,—1,+1,—1,+1,+1,+1,+1,+1,—1,—1,+1,+1,+1,—1,+1,+1,—1,—1,
—1,+1,—1;+1,+1,—1,+1,+1.—1,+1,—1,—1,—1,+1,—1,+1.—1,—l,—1,—1,+1,+1,+1,-1.,—1,
+1,0, 0}

LTFgon right 4x = (0, 0o +1, 1, 1 —L =L, =1, =L, +1, 1, + 1, +1, 1 -1, +1, +1, =L +1, =1, +1, 41,1,
SIS S R R U DS RS S RS s U U B S Is IS VRS s UE o WSS Fhg s P o
F1 -1, =1, +1, -1, +1, 1, +1, 1, -1, +1, =1, =1, -1, +1, +1, -1, =1, =1, =1, =1, +1. -1, -1, -1,
B T s s e L P P 0 IR s IS WS PR MRS RS FEp S FEs
S, 1, -1, +1, #1411, —1, =1, =1, +1, =1, =1, + 1, +1, +1, =1+ 1 1, =1, =1 +1 -1+ -1,
1ol -1, -1, <1, =1, 1, +1, -1, =1, 1, +1, =1, =1, +1, +1, +1, =1, +1, =1, =1, +1, =1, =1, +1,
I SRS S S R S S U S WO N T IS TS U DR WO DS B U U PR RS Ve
Sl 1,1, -1, -1, 41, =1, +1, +1, =1, +1, +1, -1, +1, -1, -1, =1, +1, +1, =1, +1, +1,+1, -1, -1,
I S S S S O O S I M DU DO U U BU WS BRI U Mo PR Ve
F141, 41,1, +1 1, +1, =1, =1, =1, =1, =1, +1, +1, +1, -1, -1, =1, =1, +1, =1, =1, +1. +1, +1,
S S S U v S S U PR T P U B DO N WS IS W WS TR g PR o PR g FES
T L T L P P e P I IE I R W U VRS B B
+1, 41, =1, +1, +1, +1, =1, =1, +1, +1, +1, +1, +1, -1, +1, +1, +1, +1, +1, =1, =1, +1, +1, +1,
+1, 41,1, 41, 41, =1, =1, =1, +1, =1, =1, =1, +1, =1, +1, =1 +1, +1, +1. +1. +1, -1,-1, -1, +1,
F141, 41, =1, 1,41, -1, -1, =1, 41, =1, =1, +1, +1, =1, +1, =1, + 1, -1, =1, =1, =1, =1, =1, +1,
+1, -1, -1, -1, +1, =1, =1, +1, +1, +1, =1, +1, =1, -1, +1, -1, -1, +1, =1, +1, =1, +1, -1, +1, -1,
C141, 41, -1, 1, -1, +1, 1, 1, -1, -1, 41, =1, -1, -1, L -1 -1 -1, -1, 1L - L L
RIS R S s S S DO IS TS M s B P WE BE B WS IS WS PR S B Fe o
11 -1 -1, 41, +1, -1, -1, ~1, =1, =1, +1, =1, =1, +1, + 1, +1, -1, +1, +1, +1, -1, +1, -1, +1,
C1o1,-1, 41,1, +1, +1, +1, -1, -1, =1, =1, +1, =1, =1, +1, +1, +1, =1, +1, +1, =1, -1, +1, -1,
+1, -1, +1}

Trong truong hop viée truyén 80+80MHz st dung 4x HE-LTF, doan tan sd
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80MH?z thap hon s& ding tAn s6 4xHE-LTF 80MHz ciia HELTF--s500.500-=LTFsomHz lower_4x,
va doan tin s6 80MHz cao hon s& ding tin sé 4xHE-LTF 80MHz ctia HELTF--500,500-

=LTFs O0MHz_upper_4x-
Fig.20 1a so dd minh hoa mot phuong an cua ké hoach tong OFDMA 80 MHz.

Tham khéo Fig.20, ké hoach tong OFDMA 80 MHz c6 thé dugc tao cau hinh
bing viéc nhan déi ké hoach tong OFDMA 40 MHz va dich chuyén méi +/- 20 MHz.
Vi du, céc ké hoach tong 160 MHz, 240 MHz, va 320 MHz c6 thé dugc tao cu hinh
bing viéc nhan d6i ké hoach tong 80 MHz.

K& hoach tong OFDMA 80 MHz ¢6 thé dugc tao cu hinh nhu sau day:

{-256+[-244:-3 3:244], 256+[-244:-3 3:244]}=[-500:-259, -253:-12, 12:253,
259:500]

Tuong ddi so v6i 11ax, ké hoach tong méi vé co ban da dich chuyén twong dbi
céc phin '-253:-12' va '12:253' va cdc RU nho. 484RU c6 thé duoc cai bién tuong tw dé
c6 5 tong tréng & gitta. OFDMA 80 MHz dugc tao cAu hinh bang viéc nhan d6i 40 MHz,
va cac RU 484 tong trong Bang 8 dugc dich chuyén 256 tong sang phai va trai mot cach

tuong Ung.
[Bang 8]
RU type RU index and subcarrier range
RU1 RU2 RU3 RU 4 RUS3
[-243: 18] [217: -192] [~189: —164] [~163: -138] [-136:-111]
RUG6 RU7 RUR RU9
[-109: —84] [-83: 58] [-55: —30] [-29: 4]
26-tone RU
RU 10 RU 11 RU 12 RU 13 RU 14
[4:29] [30: 55] [58: 83] [84: 109] [111: 136]
RU 15 RU 16 RU 17 RU 18
[138: 163] [164: 189] [192: 217] [218: 243]
RU1 RU2 RU3 RU4
[-243: -192] [-189: —138] [-109: —58] [-55: —4]
52-tone RU
RUS RU6 RU7 RUS
[4: 55] [58: 109] [138: 189] [192: 243]
RU1 RU2 RU3 RU 4
- )
106-tone RU [-243: ~138] [~109: —4] [4: 109] [138: 243]
RU1 RU2
Vi T
242-tone RU [244: —3] [3: 244]
: RU1
484-tone RU [-244: 3. 3: 244]
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Khi ké hoach tong duoc thiét ké theo ké hoach tong méi dugc dé xuét, vi tri cta
séng mang con hudng dAn c6 thé 1a khac. Vi du, trong trudng hop cu hinh 80 MHz,
bén 242 tong c6 thé duoc gdm, va cac 242 tong thit hai va thir ba dugc dich chuyeén 5
tong vé phia (c4c) tong DC. Néu séng mang con huéng dan ciing dich chuyén 5 tong
nhu vay, nd co thé dugc nam trong tong 1é, ma co thé gy ra van dé. Do d6, sang ché dé

xuAt phuong phép thay dbi vi tri ctia huéng dan.
Dau tién, ké hoach tong hién c6 cho 80 MHz dugc thé hién trong Bang 9.

[Bang 9]

Dir liéu va cac chi s6 s6ng mang con hwéng dén cho cac RU trong 80MHz HE

PPDU va trong 80MHz HE PPDU khéong phai OFDMA

RU1(-499:-474), RU2(-473:-448), RU3(-445:-420), RU4(-419:-394),
RUS5(-392:-367), RU6(-365:-340), RU7(-339:-314),

RU 26 | RUS(-311:-286), RU9(-285:-260), RU10(-257:-232), RU11(-231:-206),
tong | RU12(-203,-178), RU13(-177:-152), RU14(-150:-125), RU15(-123:-98),
RU16(-97:-72), RU17(-69:-44), RU18(-43:-18), RU19(-16:-4, 4:16),
RU20(18:43), ..., RU37(474:499)

RU1(-499:-448), RU2(-445:-394), RU3(-365:-314), RU4(-311:-260),
RU5(-257:-206), RU6(-203:-152),  RU7(-123:-72),  RUB(-69:-18),
RU9(18:69), ..., RU16(448:499)

RU 52
tong

RU 106 | RU1(-499:-394), RU2(-365:-260), RU3(-257:-152), RU4(-123:-18),
tong | RU5(18:123), ..., RU8(394:499)

RU 242
RU1(-500:-259), RU2(-258:-17), RU3(17:258), RU4(259:500)
tong

RU 484
RU1(-500:-17), RU2(17:500)
tong

RU 996
RU1(-500:-3, 3:500)

tong

Mot vi du cua ké hoach tong mai trong 80 MHz dugc thé hién trong Bang 10.
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[Bang 10]
Dik liéu va cac chi s6 séng mang con hwéng dén cho cac RU trong 80MHz HE
PPDU va trong 80MHz HE PPDU khéng phiai OFDMA
RU1(-499:-474), RU2(-473:-448), RU3(-445:-420), RU4(-419:-394),
RU 26 RU5(-392:-367), RU6(-365:-340), RU7(-339:-314), RUS(-311:-286),
RU9(-285:-260), RU10(-252:-227), RU11(-226:-201), RU12(-198,-173),
ton
s RU13(-172:-147), RU14(-145:-120), RU15(-118:-93), RU16(-92:-67),
RU17(-64:-39), RU18(-38:-13), RU19(13:38), ... , RU36(474:499)
RU 52 RU1(-499:-448), RU2(-445:-394), RU3(-365:-314), RU4(-311:-260),
RU5(-252:-201), RU6(-198:-147), RU7(-118:-67), RU8(-64:-13),
tong
RU9(13:64),..., RU16(448:499)
RU 106 | RU1(-499:-394), RU2(-365:-260), RU3(-252:-147), RU4(-118:-13),
tong RU5(13,118), ..., RU8(394:499)
RU 242
RU1(-500:-259), RU2(-253:-12), RU3(12:253), RU4(259:500)
tong
RU 484 ’
RU1(-500:-259 -253:-12), RU2(12:253 259:500)
tong
RU 996
RU1(-500:-3, 3:500)
tong

Theo ké hoach tdng méi, vi tri clia séng mang con hudng dan nén duoc thay doi,

nhung néu phuong phép hién c¢6 dugc duy tri, né s& dugce anh xa toi tong 1é. Trong

truong hop nay, khi STF/LTF duoc anh xa chi cho céc tong chin, n6 c6 thé gy ra van

dé néu huéng din duge anh xa t6i tong 1é.

[Bang 11]

Cic chi s6 song mang con hwéng din cho cac RU trong 80MHz HE PPDU va
trong 80MHz HE PPDU khéng phiai OFDMA

RU 26
tong

(-494, -480}, {-468, -454}, {-440, -426}, {-414, -400}, {-386, -372}, {-
360, -346), {-334, -3201, {-306, -292}, {-280, -266}, {-246, -232}, {-220,

55/99
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2206}, {192, -178}, {-166, -152}, {-138, -124}, {-112, -98}, {-86, -72},
(-58,-44}, {-32,-18}, {18, 32}, {44, 58}, {72, 86}, {98, 112}, {124, 138},
(152, 166}, {178, 192}, {206, 220}, {232, 246}, {266, 280}, {292, 306},
(320, 334}, {346, 360}, {372, 386}, {400, 414}, {426, 440}, {454, 468},
(480, 494}

(-494, -480, -468, -454}, {-440, -426, -414, -400}, {-360, -346, -334, -
320, {-306, 292, -280, 266}, {-246, 232, -220,-206}, {-192, -178, -166,

RU 52
152}, {-112, -98, -86, -72}, {-38, -44,-32, -18}, {18, 32, 44, 58}, {72, 86,
tong
98,1121, {152,166, 178,192}, {206, 220,232,246}, {266, 280, 292,306},
{320, 334, 346, 360}, {400, 414, 426, 440}, {454, 468, 480, 494}
RU 106 {-494, -468, -426, -400}, {-360, -334, -292, -266}, {-246, -220, -178, -
152}, {-112, -86, -44, -18}, {18, 44, 86, 112}, {152, 178, 220, 246}, {266,
tong
292,334,360}, {400, 426, 468, 494}
RU 240 {-494, -468, -426, -400, -360, -334, -292, -266, -246}, {-220, -178, -152, -
112, -86, -44, -18Y, {18, 44, 86, 112, 152, 178, 220, 246}, {266, 292, 334,
tong
360, 400, 426, 468, 494}
RU 484 {-494, -468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152, -
112, -86, -44, -18}, {18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334,
tong

360, 400, 426, 468, 494}

RU 996 | {-468, -400, -334, -266, -220, -152, -86, -18, 18, 86, 152, 220, 266, 334,
tong | 400, 468}

G day, cic huéng din cho RU thit 14 va 26RU thir 23 c6 thé sir dung {-140, -
126} va {126, 140} thay vi {-138, -124} va {124, 138}. D¢ la dé cian thing céc tong
huéng dan véi cac vi tri ciia cac tong thit 6 t6i thit 7 hodc cac tong thir 20 t61 the 21
trong sb cac tong tir thir 1 dén thir 26 trong RU 26 tong.

Ngoai ra, trong truong hop ké hoach tong méi, do khong c6 su thay d6i nao da
duoc thue hién cho 996 RU, khi 996 RU hodc RU ma la bdi ctia 996 RU duoc str dung,

vi tri cda hudng dan hién c6 c6 thé dugce duy tri nhu chinh nd.

Néu cac tong huéng din néu trén duge goi la [80_Pilot_idx], trong truong hop

56/99
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160/240/320 MHz, cac tong huéng din c6 thé duge biéu dién nhu sau day.
Pé6i v6i 160 MHz: [80 Pilot_idx]-512, [80_Pilot_idx]+512
Déi véi 240 MHz: [80_Pilot_idx]-1024, [80_Pilot_idx], [80_Pilot_idx]+1024

péi  v6i 320 MHz  [80 Pilot idx]-1536,  [80_Pilot idx]-512,
[80 Pilot idx]+512, [80_Pilot_idx]+1536

Céac RU duge gdp chung méi dugc thich tng trong 11be (sau day dugc goi la
cac MRU) hodc cac MRU ma ¢6 thé dugc bd sung 1a nhu sau day.

Déi voi 80 MHz: 26+52 MRU, 26+106 MRU, 484+242 MRU

Péi véi 160 MHz: 26+52 MRU, 26+106 MRU, 484+996 MRU, 242+484+996
MRU

DPéi v6i 240 MHz: 26+52 MRU, 26+106 MRU, 2%996 MRU, 2%#996+484 MRU,
996+484 MRU

Péi v6i 320 MHz: 26+52 MRU, 26+106 MRU, 3%*996 MRU, 3*996+484 MRU,
484+996 MRU

Péi véi cac MRU nay, tong huéng dan cho ké hoach tong méi co thé duoc xé4c

dinh trong hai phuong phap sau day.

Phuong phap 1: Trong trudng hop ‘X+Y* MRU, céc tong hudng dan cho mbi
trong s6 X RU va Y RU dugc st dung. Vi du, trong truong hop 26+52 tdng, cac chi s6
hudng dan cho RU 26 tong va céc chi s6 hudng dan cho RU 52 tdng dugc xdc dinh trong
bang néu trén co thé dugc 4p dung, mdt cach twong ung. Trong trudng hop
242+484+996 MRU, céc chi sb huéng dan cho RU 242 tong, RU 484 tong, va RU 996
tong co6 thé duoc sir dung, mot cach twong tmg. Ngay ca khi nhiu 996 RU dugc gom,

céc chi sb huéng dan cho mbi RU 996 tong c6 thé dugc st dung.

Phuong phép 2: Trong trudng hop ‘X+Y’ MRU, céc tong hudng dan cho RU
nho nhét trong s6 cac RU 16n hon gid trj ‘X+Y’ ¢6 thé dugc st dung. Nghia 13, trong
truong hop 26+52 MRU, céc chi s6 huéng dan cho RU 106 tong dugc st dung, va (cac)
chi sé hudng din thudc vé 26 tong ma khong duoc gdm trong s6 RU 106 tong khong
duge gdm. Trong truong hgp 26+106 MRU, céc chi s6 huéng dan cua RU 242 tong

duoc stir dung va (céc) chi s6 hudng dan thuoc vé cac chi so tong khong dugc gbm trong
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RU 242 tong khong dwoe gdm. Trong truong hop 484+242 MRU, céc chi s6 huéng dan
ciua RU 996 tong duge st dung, nhung (céac) chi s6 huéng dan thudc v& céc chi sb tong
ma khong dugc gdm trong RU 996 tong khong dugc gbdm. Tuy nhién, néu n6 16n hon
RU 996 tong, cAc chi s6 huéng dan thude vé m&i RU 996 tong c6 thé duge st dung. Vi
du, trong truong hop 3*996+484 MRU trong truong hop 320 MHz, céc chi sé huéng
dan thudc vé 320 MHz dugc st dung va céc chi s6 huéng dan khdng duge gbm trong

RU 996 tdng twong tng khong duoc st dung.
Fig.21 la so d6 minh hoa mot phuong 4n ciia ké hoach tong.

Tham khao Fig.21, déi vi dinh nghia (phin dugc vach) cia cac 26+52 MRU
cho 80 MHz, cac tong huéng din cua cac Phuong phép 1 va 2 duge minh hoa trong
Béang 12.

[Bang 12]

26+52 MRU -360, -346, -334, -320, -306, -292, -220, -206, -192, -178, -166, -152,

(Phuong phép 1) | 152, 166, 178, 192, 206, 220, 292, 306, 320, 334, 346, 360

26+52 MRU
360, -334, -292, -220, -178, -152, 152, 178, 220, 292, 334, 360

(Phuong phép 2)

Néu cac tong huéng din vi du duoc goi 1a [80_Pilot idx], trong trudong hop
160/240/320 MHz, c4c tong huéng dan c6 thé dugc biéu dién nhu sau day.

Déi v6i 160 MHz: [80 Pilot idx]-512, [80_Pilot_idx]+512
Déi voi 240 MHz: [80_Pilot_idx]-1024, [80_Pilot_idx], [80_Pilot_idx]+1024

péi  véi 320 MHz  [80 Pilot idx]-1536,  [80_Pilot_idx]-512,
[80 Pilot idx]+512, [80 Pilot_idx]+1536

Mot vi du cua ké hoach tong méi cho 80 MHz dugc thé hién trong Bang 13.

[Bang 13]

Dir li€u va cac chi s6 séng mang con hwong dén cho cac RU trong 80MHz HE

PPDU va trong S0OMHz HE PPDU khéng phai OFDMA
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RU1(-499:-474), RU2(-473:-448), RU3(-445:-420), RU4(-419:-394),
RU5(-392:-367), RU6(-365:-340), RU7(-339:-314), RUBS(-311:-286),

RU 26
RU9(-285:-260), RU10(-252:-227), RU11(-226:-201), RU12(-198,-173),
ton
s RU13(-172:-147), RU14(-145:-120), RU15(-118:-93), RU16(-92:-67),
RU17(-64:-39), RU18(-38:-13), RU19(13:38), ... , RU36(474:499)
RU 52 RU1(-499:-448), RU2(-445:-394), RU3(-365:-314), RU4(-311:-260),
RU5(-252:-201),  RU6(-198:-147), RU7(-118:-67), RU8(-64:-13),
ton
s RU9(13:64),..., RU16(448:499)
RU 106 | RU1(-499:-394), RU2(-365:-260), RU3(-252:-147), RU4(-118:-13),
tong RUS5(13,118), ..., RU8(394:499)
RU 242
RU1(-500:-259), RU2(-253:-12), RU3(12:253), RU4(259:500)
tong
RU 484
RU1(-500:-259 -253:-12), RU2(12:253 259:500)
tong
RU 996
RU1(-500:-259 -253:-12 12:253 259:500)
tong

Theo ké hoach téng méi, vi tri ciia séng mang con hudng din nén duoc thay doi,
nhung néu phuong phéap hién c¢6 duge duy tri, n6 s€ dugc anh xa toi tong 1€. Trong

trromg hop nay, khi STF/LTF dugc anh xa chi t6i tong chén, n6 c6 thé gay ra vén d& néu

hudng dan dugc anh xa toi tong €.

[Bang 14]

Cic chi sé song mang con hwéng din cho ciac RU trong 80MHz HE PPDU va
trong S0MHz HE PPDU khéng phai OFDMA

RU 26
tong

494, -480, -468, -454, -440, -426, -414, -400, -386, -372, -360, -346, -334,
2320, -306, -292, -280, -266, -246, -232, -220, -206, -192, -178, -166, -152,
_138,-124, -112, -98, -86, 72, -58, -44, -32, - 18, 18, 32, 44, 58,72, 86, 98,
112, 124, 138, 152, 166, 178, 192, 206, 220, 232, 246, 266, 280, 292, 306,
320, 334, 346, 360, 372, 386, 400, 414, 426, 440, 454, 468, 480, 494
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-494, -480, -468, -454, -440, -426, -414, -400, -386, -372, -360, -346, -334,
RU 52 -320, -306, -292, -280, -266, -246, -232, -220, -206, -192, -178, -166, -152,
-112, -98, -86, -72, -58, -44, -32, -18, 18, 32, 44, 58, 72, 86, 98, 112, 152,
ton
. 166, 178, 192, 206, 220, 232, 246, 266, 280, 292, 306, 320, 334, 346, 360,
372, 386, 400, 414, 426, 440, 454, 468, 480, 494
RU 106 -494, -468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152, -112,
-86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
ton
8 426, 468, 494
RU 242 -494, -468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152,-112,
-86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
ton
8 426, 468, 494
RU 484 -494, -468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152,-112,
-86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
ton
& 426, 468, 494
RU 996 | -468, -400, -334, -266, -220, -152, -86, -18, 18, 86, 152, 220, 266, 334,
tong 400, 468

Néu cac tong hudng dan néu trén duoc goi 1a [80 Pilot_idx], trong truong hop

160/240/320 MHz, cac tong hudng dan c6 thé dugc biéu dién nhu sau day.
Déi v6i 160 MHz: [80 Pilot idx]-512, [80 Pilot idx]+512
Dbi v6i 240 MHz: [80 Pilot idx]-768, [80 Pilot idx], [80 Pilot idx]+768

Péi  vsi 320 MHz  [80 Pilot idx]-1024,  [80 Pilot idx]-512,
[80 Pilot idx]+512, [80 Pilot idx]+1024

Mit khéc, vi dy, néu cac tong huéng dan néu trén duge goi 1a [80 Pilot idx],
trong truong hop 160/240/320 MHz, cac tong huéng din c6 thé dugc biéu dién nhu sau
day.

Déi voi 160 MHz: [80 Pilot idx]-512, [80 Pilot idx]+512

Déi v6i 240 MHz: [80 Pilot_idx]-768, [80 Pilot idx], [80 Pilot idx]+768
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v6i 320 MHz:  [80 Pilot idx]-1024,  [80 Pilot_idx]-512,

[80 Pilot _idx]+512, [80 Pilot idx]+1024

Bang 15 thé hién mot phuong an cta vi tri ciia song mang con hudng dan.

[Bang 15]

Cac chi sé séng mang con hwéng dén cho cac RU trong 80MHz HE PPDU va
trong SOMHz HE PPDU khéng phiai OFDMA

RU 26
tong

_494, -480, -468, -454, -440, -426, -414, -400, -386, -372, -360, -346, -334,
2320, -306, -292, -280, -266, -246, -232, -220, -206, -192, -178, -166, -152,
_138,-124, -112, -98, -86, -72, -58, -44, -32, -18, 18, 32, 44, 58,72, 86, 98,
112, 124, 138, 152, 166, 178, 192, 206, 220, 232, 246, 266, 280, 292, 306,
320, 334, 346, 360, 372, 386, 400, 414, 426, 440, 454, 468, 480, 494

RU 52

tong

494, -480, -468, -454, -440, -426, -414, -400, -360, -346, -334, -320, -306,
2292, -280, -266, -246, -232, -220, -206, -192, -178, -166, -152, -112, -98,
.86, -72, -58, -44, -32, -18, 18, 32, 44, 58, 72, 86, 98, 112, 152, 166, 178,
192, 206, 220, 232, 246, 266, 280, 292, 306, 320, 334, 346, 360, 400, 414,
426, 440, 454, 468, 480, 494

RU 106

tong

494, -468, -426, -400, -360, -334, 292, -266, -246, -220, -178,-152, 112,
86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
426, 468, 494

RU 242

tong

_494, -468, -426, -400, -360, -334, 292, -266, -246, -220, -178,-152, -112,
86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
426, 468, 494

RU 484

tong

_494, -468, -426, -400, -360, -334, 292, -266, -246, -220, -178, 152, -112,
.86, -44, -18, 18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400,
426, 468, 494

RU 996

tong

468, -400, -334, -266, -220,-152, -86, -18, 18, 86, 152, 220, 266, 334, 400,
468

Néu cac téng huéng dan néu trén dugc goi 1a [80_Pilot idx], trong truong hop

160/240/320 MHz, cc tong huéng din ¢6 thé dugc biéu dién nhu sau day.
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Péi véi 160 MHz: [80 Pilot idx]-512, [80_Pilot_idx]+512
Péi voi 240 MHz: [80_Pilot_idx]-768, [80_Pilot_idx], [80_Pilot_idx]+768

péi  véi 320 MHz  [80 Pilot idx]-1024,  [80 Pilot_idx]-512,
[80 Pilot idx]+512, [80 Pilot idx]+1024

Fig.22 la so dd minh hoa mot phwong dn ciia phwong phdp thao tic STA truyén.

Tham khao Fig.22, STA truyén c6 thé tao ra PPDU (S2210). Vi dy, STA truyén
¢6 thé tao ra PPDU thir nhét. Vi du, PPDU thir nhét c6 thé gdm trudng dit ligu thi nhét
duoc truyén thong qua don vi dit lidu 996 tong (RU). Truong dit liu thir nhdt ¢6 the
gbm cac séng mang con hudng dan tht nhit cho RU 996 tong. Cac chi sd clia cac séng
mang con huéng dan thir nhét c6 thé 1a {-468, -400, -334, -266, -220, -152, -86, -18, 18,
86, 152, 220, 266, 334, 400, 468}.

STA truyén c6 thé truyén PPDU (S2220). Vi du, STA truyén ¢6 thé truyén PPDU
tha nhit théng qua dai 80 MHz.

Vi du, STA truyén c6 thé tao ra PPDU thit hai va truyén PPDU thir hai thong qua
dai 80 MHz. PPDU th hai ¢6 thé gom truong dit liéu thir hai dwoc truyén thong qua
RU 26 tong. Truong dit liéu thir hai co thé gdm cac séng mang con hudng dan tht hai
cho RU 26 tong. Céc chi sb cua cac séng mang con hudng din thtr hai c6 thé 1a {-494,
-480%, {-468, -454}, {-440, -426}, {-414, -400}, {-386, -372}, {-360, -346}, {-334, -
3201, {-306, -292}, {-280, -266}, {-246, -232}, {-220, -206}, {-192, -178}, {-166, -
152}, {-140, -126}, {-112, -98}, {-86, -72}, {-58, -44}, {-32, -18}, {18, 32}, {44, 58},
{72,861, {98, 112}, {126, 140}, {152, 166}, {178, 192}, {206, 220}, {232, 246}, {266,
280}, {292, 306}, {320, 334}, {346, 360}, {372, 386}, {400, 414}, {426, 440}, {454,
468}, hoac {480, 494}.

Vi du, STA truyén ¢6 thé tao ra PPDU tht ba va truyén PPDU thit ba thong qua
dai 80 MHz. PPDU thu ba ¢6 thé gdm trudng dit liéu thtr ba dugc truyén thong qua RU
52 tong. Truong dir liéu thir ba c6 thé gdbm céc séng mang con hudng dan thtt ba cho
RU 52 tong. Céc chi sé clia cac s6ng mang con huéng dan thir ba ¢6 thé 1a {-494, -480,
468, -454}, {-440, -426, -414, -400}, {-360, -346, -334, -320}, {-306, -292, -280, -
266}, {-246, -232, -220, 206}, {-192, -178, -166, -152}, {-112, -98, -86, -72%, {-58, -
44,-32,-18}, {18, 32, 44, 58}, {72, 86, 98, 112}, {152, 166, 178, 192}, {206, 220, 232,
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2463, {266, 280, 292, 306}, {320, 334, 346, 360}, {400, 414, 426, 440}, hodc {454,
468, 480, 494}

Vi du, STA truyén c6 thé tao ra PPDU tht tu va truyén PPDU thit tu thong qua
dai 80 MHz. PPDU thit tu c6 thé gdm trudng dit liéu thi tu duge truyén thong qua RU
106 tong. Truong dit liéu thir tw ¢6 thé gdm cac séng mang con hudng dan tht tu cho
RU 106 tong. Céc chi sb cia cac song mang con hudng dAn thtt tu c6 thé 13 {-494, -468,
_426, -400}, {-360, -334, -292, -266}, {-246, -220, -178, -152}, {-112, -86, -44, -18},
{18, 44, 86, 112}, {152, 178, 220, 246}, {266, 292, 334, 360}, hoac {400, 426, 468,
494}.

Vi du, STA truyén c6 thé tao ra PPDU thtr nam va truyén PPDU th(r ndm thong
qua dai 80 MHz. PPDU thir nam c6 thé gdm trudng dit liéu tha nam duoc truyén thong
qua RU 242 téng. Truong dif ligu thitr nam c6 thé gdm cac séng mang con huéng dan
thtr nim cho RU 242 tong. Cac chi s6 clia cac song mang con hudng dan thi nam c6 thé
1a {-494, -468, -426, -400, -360, -334, -292, -266}, {-246, -220, -178, -152, -112, -86, -
44, -18}, {18, 44, 86, 112, 152, 178, 220, 246}, hodc {266, 292, 334, 360, 400, 426,468,
494%.

Vi du, STA truyén c6 thé tao ra PPDU thir sau va truyén PPDU tht séu thong
qua dai 80 MHz. PPDU thit sdu c6 thé gom truong dit ligu thir sau dugce truyén thong
qua RU 484 tong. Truong dit ligu thir sau ¢ thé gdbm cac séng mang con hudng dan thtr
sau cho RU 484 tong. Céc chi s6 ctia cac séng mang con hudng dAn thir sdu co thé 1a {-
494, -468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152, -112, -86, -44, -
18}, hoac {18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400, 426, 468, 494}

Fig.23 la so dd minh hoa mot phuong an ctia phuong phép thao tdc STA nhan.

Tham khao Fig.23, STA nhén ¢6 thé nhan PPDU (S2310). Vi dy, STA nhén c6
thé nhan PPDU thir nhét thong qua dai 80 MHz. Vi dy, PPDU thir nhat ¢6 thé gom
truong dit lidu thi nhit duge truyén thong qua don vi dit liéu 996 tong (RU). Truong dir
liéu thu nhét ¢6 thé gdbm cac séng mang con hudng dan thu nhit cho RU 996 tong. Cac
chi s cua cac séng mang con hudng dan thir nhit co thé 1a {-468, -400, -334, -266, -
220, -152, -86, -18, 18, 86, 152, 220, 266, 334, 400, 468}

STA truyén c6 thé giai ma PPDU (S2320). Vi du, STA nhan c6 thé giai ma PPDU
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thir nhét.

Vi du, STA truyén c6 thé nhan PPDU thit hai thong qua dai 80 MHz va giai ma
PPDU thir hai. PPDU thu hai c6 thé gdm trudng dit liéu thtr hai duge truyén thong qua
RU 26 tong. Truong dit liéu thu hai co thé gdm cac séng mang con hudng dan tht hai
cho RU 26 tong. Céc chi sb cua cac song mang con hudng din tht hai c6 thé 1a {-494,
480}, {-468, -454}, {-440, -426}, {-414, -400}, {-386, -372}, {-360, -346}, {-334, -
320}, {-306, -292}, {-280, -266}, {-246, -232}, {-220, -206}, {-192, -178}, {-166, -
152}, {-140, -126}, {-112, -98}, {-86, -72}, {-58, -44}, {-32, -18}, {18, 32}, {44, 58},
(72,86}, {98, 112}, {126, 140}, {152, 166}, {178, 192}, {206, 220}, {232,246}, {266,
280}, {292, 306}, {320, 334}, {346, 360}, {372, 386}, {400, 414}, {426, 440}, {454,
468}, hoac {480, 494}.

Vi du, STA truyén c6 thé nhan PPDU thit ba thong qua dai 80 MHz va giai ma
PPDU thtt ba. PPDU thit ba c6 thé gdm trudng dit liéu thir ba dugce truyén thong qua
RU 52 tong. Truong dit liéu thr ba ¢o thé gdm cic séng mang con hudng dan thit ba
cho RU 52 tong. Cac chi sb cua cac song mang con hudng din tht ba c6 thé 1 {-494, -
480, -468, -454}, {-440, -426, -414, -400}, {-360, -346, -334, -320}, {-306, -292, -280,
266}, {-246, -232, -220, -206}, {-192, -178, -166, -152}, {-112, -98, -86, -72%, {-58, -
44,-32, -18Y, {18, 32, 44, 58}, {72, 86, 98, 112}, {152, 166, 178, 192}, {206, 220, 232,
246}, {266, 280, 292, 306}, {320, 334, 346, 360}, {400, 414, 426, 440}, hoac {454,
468, 480, 494}.

Vi du, STA truyén c6 thé nhan PPDU thit tu thong qua dai 80 MHz va giai ma
PPDU thét tw. PPDU tht tu c6 thé gdm truong dit liéu thir tw duge truyén thong qua RU
106 tong. Truong dit liéu thu tu ¢ thé gdm cac séng mang con hudéng dan tht tu cho
RU 106 tong. Céac chi s6 clia cac song mang con hudng dan thi tu c6 thé 1a {-494, -468,
_426, -400}, {-360, -334, -292, -266}, {-246, -220, -178, -152}, {-112, -86, -44, -18},
{18, 44, 86, 112}, {152, 178, 220, 246}, {266, 292, 334, 360}, hoac {400, 426, 468,
494},

Vi du, STA truyén c6 thé nhan PPDU thit ndm thong qua dai 80 MHz va giai ma
PPDU thtt ndm. PPDU thi ndm c6 thé gdm trudng dit liéu thir ndm duge truyén thong
qua RU 242 téng. Truong dit ligu thir nam co6 thé gdbm cac séng mang con hudng dan

thr nim cho RU 242 téng. Céc chi sb cua cac song mang con hudng dan th& nam c6 thé
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13 {-494, -468, -426, -400, -360, -334, -292, -266}, {-246, -220, -178, -152, -112, -86, -
44,-181, {18, 44, 86, 112, 152, 178,220, 246}, hodc {266,292, 334, 360, 400, 426, 468,
494}

Vi du, STA truyén c6 thé nhan PPDU tht séu thong qua dai 80 MHz va gidi ma
PPDU thtt sau. PPDU thtr séu ¢6 thé gdm truong dit liéu thir sau duoc truyén thong qua
RU 484 tong. Truong dit liéu tht sdu co thé gdbm cac séng mang con hudng dan thir sdu
cho RU 484 tong. Cac chi s6 clia cac song mang con hudng din tha sau c6 thé 1a {-494,
468, -426, -400, -360, -334, -292, -266, -246, -220, -178, -152, -112, -86, -44, -18},
hodc {18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400, 426, 468, 494}

Mot sb trong cac budc chi tiét duoc thé hién trong vi du cua Fig.22 va Fig.23 ¢
thé khong phai 1a cac bude thiét yéu va c6 thé dugc boé qua. Ngoai cac bude duge thé
hién trong Fig.22 va Fig.23, c4c budc khac ¢ thé dugc bd sung, va thit tu cia cac bude
c6 thé thay dbi. Mot s6 trong cac budc néu trén 6 thé c6 y nghia k§ thuét riéng biét cia

chinh ching.

Céac d4u hiéu k¥ thuat cta sang ché dugc md ta & trén co thé dugc dp dung cho
céc thiét bi va cac phuong phap khac nhau. Vi dy, cdc dau hiéu k§ thuét duge mo ta &
trén cua sang ché co thé duge thyc hién/dugce hd tro thong qua thiét bi ctia Fig.1 va/hodc
Fig.19. Viduy, cac dAu hiéu k¥ thuat cua sang ché dugc mo ta & trén c6 thé duoc ap dung
chi cho mét phan cia Fig.1 va/hodc Fig.19. Vi du, céc dau hiéu k¥ thuat cia sang ché
duoc mé ta & trén duge thuc hién dua trén (cic) chip xr ly 114 va 124 cua Fig.1, hodac
duoc thuc hién dua trén (cac) bo xir Iy 111 va 121 va céc bd nhé 112 va 122 cua Fig.1,
hodc c6 thé duoc thuc hién dwa trén bo xit Iy 610 va bd nho 620 ctia Fig.19. Vi du, thiét
bi theo sang ché c6 thé gdm bo nhd; va bd xir ly duoc ghép ndi hoat dong véi bo nhd,
trong d6 quy trinh dugc thich ing dé: tao ra don vi dit liéu giao thirc vat ly (PPDU) thir
nhat; va truyén PPDU tht nhét thong qua dai 80 MHz, trong d6 PPDU tht nhit gdbm
treong dir liéu thu nhit duge truyén thong qua don vi tai nguyén (RU) 996 tong, trong
do truong dir lidu thu nhét gdm céc séng mang con hudéng dan thr nhit cho RU 996

téng, va cac chi so clia cac séng mang con huéng dan thir nhat la nhu sau day:

(-468, -400, -334, -266, -220, -152, -86, -18, 18, 86, 152, 220, 266, 334, 400,
468}
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Cac d4u hidu k¥ thuat cua sang ché ¢6 thé dugc thyc hién dua trén phuong tién
doc duoc bdi may tinh (computer readable medium, CRM). Vi dy, CRM dugc dé xuét
theo sang ché c6 thé 1a it nhat mot phuong tién doc duge bdi may tinh (CRM) luu trix
céc 1énh ma, dua trén viéc dugc thuc thi boi it nhat mot bd xir 1y cua tram (STA) truyén
trong hé théng mang cuc bo khong ddy (WLAN), thuc hién céc thao tac bao gdm: tao
ra don vi dit lidu giao thirc vat Iy (PPDU) thir nhét; va truyén PPDU thir nhat thong qua
dai 80 MHz, trong d6 PPDU thr nhét gdm trudng dit liéu thit nhat dugc truyén thong
qua don vi tai nguyén (RU) 996 tong, trong do truong dit liéu tht nhit gdbm céc séng
mang con huéng dan thi nhét cho RU 996 tong, va cac chi sb ctia cac séng mang con
huéng din thir nhat 1a nhu sau day: {-468, -400, -334, -266, -220, -152, -86,-18, 18, 86,
152, 220, 266, 334, 400, 468}.

Cac 1énh ma duogc chira trong CRM cua sang ché c6 thé duoc thuc thi boi it nhét
mot bo xit 1y. ft nhét mot bd xt 1y ¢6 lién quan dén CRM theo sang ché c6 the 1a (cac)
bo xir Iy (111, 121) hodc (cac) chip xur ly (114, 124) cua Fig.1, hodc bo xtt ly (610) cua
Fig.19. Trong khi d6, CRM theo sang ché c6 thé 1a (cac) bo nhd (112, 122) cua Fig.1,
hodc bo nhé (620) cua Fig.19, hodc dia/phuong tién luu trit/bo nhé ngoai vi tach biét,

va tuong tu.

Céc diu hiéu k¥ thuat néu trén cla sang ché c6 thé ap dung cho céc ung dung
hodc cac mo hinh 1am viéc khac nhau. Vi dy, cac dAu hiéu k¥ thuat néu trén c6 thé dugc
ap dung cho viéc truyén théng khong day cua thiét bi hd tro tri tué nhan tao (artificial

intelligence, Al).

Tri tué nhén tao 1a dé chi linh vuc nghién ctru trén tri tué nhan tao hodc cac
phuong phép luin dé tao ra tri tué nhan tao, va hoc may la dé chi linh vuc nghién ctu
vé cac phuong phép luén dé x4c dinh va giai quyét cac vAn dé khéc nhau trong linh vuc
trf tué nhéan tao. Hoc may cling duoc dinh nghia la thuat toan dé cai thién hiéu qua cla

thao tac thong qua cac kinh nghiém 6n dinh ctia thao tac.

Mang noron nhéan tao (artificial neural network, ANN) 1a m6 hinh duoc st dung
trong hoc may va co thé dung dé chi mo hinh giai quyét vAn dé tong quat ma gbm céc
noron (cdc nat) nhan tao tao thanh mang bing viéc két hop céc khop than kinh. Mang
noron nhan tao ¢6 thé duoc dinh nghia béi mau hinh cua sy két ndi giita cic noron cua

céac 16p khac nhau, quy trinh hoc dé cap nhat thong s6 mé hinh, va chirc nang kich hoat
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tao ra gia tri dau ra.

Mang noron nhéan tao c6 thé gdm 16p dAu vao, 16p dau ra, va tiry chon mot hodc
nhiéu 16p 4n. Mdi 16p gém mot hoac nhiéu noron, v mang noron nhan tao c6 thé gém
céc khép than kinh ma két ndi cac noron. Trong mang noron nhén tao, mdi noron c6 thé
xuét ra gi4 tri chirc nang cua chirc ning kich hoat cua céc tin hiéu dau vao duoc nhap

thong qua khép thin kinh, cac trong s6, va cic do 1éch.

Théng s6 md hinh 1a dé chi thong s6 dugc xéc dinh thong qua viéc hoc va gdm
trong sb cua viéc két ndi khép than kinh va d6 1éch cta noron. Siéu thong s6 (hyper-
parameter) 1a dé chi théng sb can duoc thiét dat trude khi hoc trong thuat toan hoc mdy

va gdm tdc dd hoc, so lugng cua cac phép lap, kich thude 16 nho, va chirc nang khai tao.

Viéc hoc mang noron nhan tao c6 thé 1a nham muc dich xac dinh thong s6 mod
hinh d8 ti thiéu héa ham mAt mat. Him mat mat c¢6 thé dugc sit dung nhu chi s6 dé xac

dinh théng s6 mo hinh t81 wu trong quy trinh hoc mang noron nhan tao.

Hoc may c6 thé dugc phan loai thanh hoc ¢6 gidm sat, hoc khong c6 giam sat,

va hoc tang cuong.

Hoc c6 giam sat 1a dé chi phuong phap huén luyén mang noron nhén tao véi
nhan dugc gan cho dit liéu huén luyén, trong d6 nhan ¢ thé chi bao két qua chinh xé4c
(hodc gia tri két qua) ma mang noron nhén tao cAn phai suy luan khi dix liéu huén luyén
duoc nhap vao mang noron nhan tao. Hoc khong c6 gidm sat ¢6 thé dung dé chi phuong
phéap huén luyén mang noron nhén tao ma khéng c6 nhan duge gan cho dir liéu huin
luyén. Hoc tang cuong co thé dung dé chi phwong phép huén luyén dé huan luyén dai
ly dugc xac dinh trong moi trueong dé chon hanh dong hodc chudi cdc hanh dong dé t6i
da hoa phan thuéng tich Iy trong mdi trang thai.

Hoc may dugc thuc hién véi mang noron sau (deep neural network, DNN) gom
nhidu 16p 4n trong s6 cac mang noron nhan tao dugc goi 1a hoc sau, va hoc séu la mot
phén ctia hoc may. Sau déy, hoc méy duoc hiéu 1a gdm hoc sau.

Céac d4u hiéu k¥ thuat néu trén c6 thé duoc ap dung cho viéc truyén thong khong
day cua robot.

Céc robot ¢6 thé dung dé chi may méc ma xur 1y va thao tac tw dong nhiém vu

da biét bang chinh kha ning cta ching. Cu thé 1a, robot c6 chirc nang nhin biét moi
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truong va tu dong tao ra sw danh gia dé thue hién thao tic c6 thé duoc goi 1a robot thong

minh.

Cac robot c6 thé duogc phan loai thanh céc robot cong nghiép, y té, gia dung,
quan doi va twong tu theo viée sir dung hogc linh vuc. Robot c6 thé gdbm bo phat dong
hodc bd dan dong gém dong co dé thuc hién cac thao tac vat Iy khac nhau, chéng han
nhu di chuyén khép robot. Ngoai ra, robot ¢6 thé di chuyén c6 thé gdm banh xe, phanh,
canh quat, va tuong tu trong bo dan dong dé chay trén mat d4t hodc bay trong khong khi
thong qua bd dan dong.

Céc dAu hiéu k§ thudt néu trén c6 thé dugc ap dung cho thiét bi hd tro thuc té

mo rong.

Thue t& mé rong 12 d8 chi chung dén thuc té 4o (virtual reality, VR), thuc té ting
cuong (augmented reality, AR), va thuc t& hdn hop (mixed reality, MR). Cong nghé VR
1a cong nghé d6 hoa may tinh dé cung cép vat thé thé gisi thuc va bdi canh chi trong
hinh anh CG, cong nghé AR 12 cong nghé db hoa méy tinh dé cung cép hinh anh CG 4o
trén hinh anh vt thé thuc, va cong nghé MR 1a cong nghé dd hoa may tinh dé cung clp

cac vat thé 40 duoc tron 1an va duoc két hop véi thé gidi thyec.

Cong nghé MR 1a tuong tu v6i cong nghé AR & chd vat thé thuc va vat thé a0
duoc hién thi cing nhau. Tuy nhién, vét thé 40 dugc st dung nhu sy bd sung cho vat thé
thuc trong cong nghé AR, trong khi vt thé 4o va vat thé thuc duogc st dung nhu céac thin

thé binh ding trong cong nghé MR.

Cong nghé XR co thé dugc ap dung cho thiét bi hién thi gin & dau (head-mount
display, HMD), thiét bi hién thi trén dau (head-up display, HUD), dién thoai di dong,
PC bang, may tinh xach tay, may tinh dé ban, TV, bién bao k§ thuat sb, va tuong tu.
Thiét bi ma cho n6 cong nghé XR dugc ap dung co thé dugc goi 1a thiét bi XR.

Céc diém yéu cdu bao hd dugce néu trong sang ché c6 thé dugc két hop theo
nhiéu cach khac nhau. Vi du, cac dau hiéu k¥ thuét cua cac diém yéu cau bao ho phuong
phép cua sang ché c6 thé duge két hop dé dugc thuc hién nhu thiét bi, va cac du hi¢u
k¥ thudt cua céac diém yéu cAu bao ho thiét bi clia sang ché co6 thé duoc két hop dé duoc
thuc hién boi phuong phap. Ngoai ra, cac ddc tinh k¥ thuét cia diém yéu cau bao ho

phuong phép cua sang ché va cac dic tinh k¥ thuét cua diém yéu ciu bao ho thiét bi c6
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thé duwoc két hop dé duge thue hién nhu thiét bi, va cac dac tinh k thut cia diém yéu
cau bao ho phwong phap cla sang ché va cac dic tinh k¥ thuat cia diém yéu cau bao ho

thiét bi c6 thé dugc két hop dé duge thuc hién béi phuong phép.
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YEU CAU BAO HO

1. Phuong phép truyén don vi dit lidu giao thirc vat Iy (physical protocol data unit, PPDU)
duogc thuc hién bdi tram (station, STA) truyén trong hé théng mang cuc by khong day

(wireless local area network, WLAN), phuong phap bao gbm céc bude:
tao ra PPDU tht nhat; va
truyén PPDU thir nhét thong qua dai 80 MHz,

trong d6 PPDU thir nhét gdm trudng dit liéu thir nhét duge truyén thong qua don

vi tai nguyén (resource unit, RU) 484 tong,

trong do truong dit liéu thi nhét gdm cac séng mang con hudng dan thtr nhét cho
RU 484 tong, va cac chi sb ctia cac song mang con huéng dAn tht nhat 13 nhu sau: {—494,
—468, —426, —400, =360, —334, =292, —266, —246, —220, —178, =152, —112, —86, —44,
~18}, hodc {18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400, 426, 468,
4941,
2. Phuong phép theo diém 1, ngoai ra con bao gbm cac budc:

tao ra PPDU thir hai; va

truyén PPDU thir hai thong qua dai 80 MHz,

trong d6 PPDU thtr hai gbm truwdng dit lidu thir hai duoc truyén thong qua RU 26
tong;

trong do truong dit liu thir hai gdm céc séng mang con hudng dan thit hai cho RU
26 tdng, va cac chi s6 ciia cac song mang con hudng dan thr hai 1a nhu sau: {—494,
—4801, {—468, —454}, {—440, —426}, {414, —400}, {—386, =372}, {-360, —346},
{—334, =320}, {306, —292}, {280, —266}, {—246, —232}, {220, —206}, {—192,
~178}, {~166,—152}, {~140,-126}, {~112,-98}, {86, 72}, {~58, —44}, {32, —-18},
(18, 32}, {44, 58}, {72, 86}, {98, 112}, {126, 140}, {152, 166}, {178, 192}, {206,

220}, {232, 246}, {266, 280}, {292, 306}, {320, 334}, {346, 360}, {372, 386}, {400,
414}, {426, 440}, {454, 468}, hodc {480, 494}.

3. Phuong phép theo diém 1, ngoai ra con bao gbm cac budc:

tao ra PPDU thu ba; va
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truyén PPDU th{r ba thong qua dai 80 MHz,

trong d6 PPDU tht ba gdm truong dit liéu thir ba dugc truyén thong qua RU 52
tong;

trong do truong dit liu thir ba gbm cac séng mang con hudng dan thir ba cho RU
52 tong, va cac chi sb ctia cac song mang con hudng din tht ba 1a nhu sau: {—494, —480,
—468, —454}, {—440, —426, —414, —400}, {360, —346, —334, —320}, {306, —292,
—280, —266}, {—246, —232, —220, —206}, {~192, —178, —166, =152}, {~112, —98, —86,
~72}, {58, —44, —32, 18}, {18, 32, 44, 58}, {72, 86, 98, 112}, {152, 166, 178, 192},
{206, 220,232,246}, {266, 280,292,306}, {320, 334,346,360}, {400, 414,426,440},
hodc {454, 468, 480, 494} .
4. Phuong phép theo diém 1, ngoai ra con bao gbm céc budc:

tao ra PPDU thir tu; va

truyén PPDU thit tw thong qua dai 80 MHz,

trong d6 PPDU thr tu gdm trudng dit liéu thir tw dugc truyén thong qua RU 106
tong;

trong do truong dir liéu thu tuw gdm céac séng mang con hudng dan tht tu cho RU
106 tdng, va cac chi sb ctia cac song mang con hudng dan tht tu 1a nhu sau: {—494,
—468, 426,400}, {—360, —334, 292, —266}, {—246,-220,-178, 152}, {~112, -86,
—44, 18}, {18, 44, 86, 112}, {152, 178, 220, 246}, {266, 292, 334, 360}, hoac {400,
426,468,494} .

5. Phuong phép theo diém 1, ngoai ra con bao gbm cic budc:
tao ra PPDU thr ndm; va
truyén PPDU thtr nam thong qua dai 80 MHz,

trong d6 PPDU thir nam gbm truong dit liéu thtr ndm duge truyén thong qua RU
2472 tong;
trong do truong dit liéu thir ndm gbm cac séng mang con hudng dan thr nam cho

RU 242 téng, va cac chi s6 cua cac song mang con hudng din thr ndm la nhu sau: {—494,

—468, -426, —400, —360, —334, 292, —266}, {—246,-220,—-178,-152,-112,-86, —44,
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18}, {18, 44, 86, 112, 152, 178, 220, 246}, hodic {266, 292, 334, 360, 400, 426, 468,
494}

6. Phuong phép theo diém 1, ngoai ra con bao gbm cac budc:

tao ra PPDU thir squ; va

truyén PPDU thi sdu thong qua dai 80 MHz,

trong d6 PPDU thtr sau gbm truong dit liéu thir sau duge truyén thong qua RU 996
tong;

trong do6 truong dit li€u thir sau gdm céc séng mang con hudng dan thir su cho
RU 996 tong, va cac chi s6 cua cac séng mang con hudng dan thir sdu 1a nhu sau: {—468,
—400, 334, —266, —220, —152, =86, —18, 18, 86, 152, 220, 266, 334, 400, 468}.
7. Phuong phap theo diém 1, ngoai ra con bao gbm cac budc:

nhan PPDU thtr nam théng qua dai 80 MHz,

trong d6 PPDU thir nam gbm truong dit liéu thir ndm duge nhan thong qua RU
242 tdong;

trong d6 truong dit liéu thir ndm gbm cac séng mang con hudng dan thit ndm cho
RU 242 téng, va cac chi s6 cua cac song mang con hudng din thit ndm 1a nhu sau: {—494,
—468, 426, 400, —360, —334, 292, 266}, {—246,—220,—178,~152, ~112, 86, —44,
—18}, {18, 44, 86, 112, 152, 178, 220, 246}, hodc {266, 292, 334, 360, 400, 426, 468,
4944,
8. Phuong phap theo diém 1, ngoai ra con bao gbm cac budc:

nhan PPDU thtr sdu thong qua dai 80 MHz,

trong d6 PPDU thir sau gbm trudng dit liéu thir sau nhan thong qua RU 996 tong;

trong d6 truong dit liéu thir sau gbm cac séng mang con hudéng dan thir sdu cho
RU 996 tong, va cac chi sb clia cac séng mang con hudng dan tht sau 1a nhu sau: {—468,

—400, —334, —266, —220, —152, —86, —18, 18, 86, 152, 220, 266, 334, 400, 468}.

9. Tram (STA) truyén trong hé théng mang cuc bd khong day (WLAN), STA truyén bao

gom:

b6 thu phat truyén va/hodc nhan tin hiéu khong day; va
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bo xtt ly dugc ghép ndi véi bd thu phat,

trong d6 quy trinh dugc thich tng dé:

tao ra don vi dit liéu giao thuc vat Iy (PPDU) thu nhat; va

truyén PPDU thi nhét thong qua dai 80 MHz,

trong d6 PPDU thtr nhit gdbm trudong dit liéu thir nhit dugc truyén thong qua don
vi tai nguyén (RU) 484 tong,

trong d6 truong dit liéu thir nhit gdbm céac séng mang con hudéng dan tht nhét cho
RU 484 tdng, va cac chi s6 ciia cdc séng mang con huéng dAn thir nhét 1a nhu sau: {—494,
—468, —426, —400, =360, =334, —292, —266, —246, —220, —178, —152, —112, —86, —44,
~18}, hoic {18, 44, 86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400, 426, 468,
494},
10. STA truyén theo diém 9, trong d6 bd xur Iy ngoai ra con dugc thich Gng dé:

tao ra PPDU thtr hai; va

truyén PPDU thir hai thong qua dai 80 MHz,

trong d6 PPDU thtr hai gbm truong dit liéu tha hai dugc truyén thong qua RU 26
tong;

trong d6 truong dit ligu thir hai gbm cac séng mang con hudng dan thir hai cho RU
26 tong, va cac chi sd clia cac séng mang con hudéng dan thtr hai 12 nhu sau: {—494,
—480}, {—468, —454}, {—440, —426}, {—414, —400}, {386, —372}, {—360, —346},
{-334, =320}, {—306, —292}, {280, —266}, {—246, 232}, {-220, —206}, {—192,
~178}, {~166, 152}, {~140, 126}, {~112,-98}, {~86, 72}, {~58, —44}, {—32,-18},
{18, 32}, {44, 58}, {72, 86}, {98, 112}, {126, 140}, {152, 166}, {178, 192}, {206,

2203, {232, 246}, {266, 280}, {292, 306}, {320, 334}, {346, 360}, {372, 386}, {400,
414}, {426, 440}, {454, 468}, hodc {480, 494}.

11. STA truyén theo diém 9, trong d6 bd xtt Iy ngoai ra con duoc thich tmg dé:
tao ra PPDU thtr ba; va

truyén PPDU thir ba thong qua dai 80 MHz,
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trong d6 PPDU thur ba gbm trudng dit liéu thir ba dugc truyén thong qua RU 52
tong;

trong do truong dit liéu thir ba gbm cAc séng mang con huéng dan thtt ba cho RU
52 tdng, va cac chi sb clia cac séng mang con hudng dan tht ba l1a nhu sau: {—494, —480,
—468, —454}, {—440, —426, —414, =400}, {~360, —346, —334, =320}, {306, —292,
—280, —266}, {—246, —232, -220, —206}, {—192, -178, -166, —152}, {~112, —98, —86,
~72}, {—58, —44, 32, 18}, {18, 32, 44, 58}, {72, 86, 98, 112}, {152, 166, 178, 192},
{206,220, 232, 246}, {266,280, 292,306}, {320, 334,346,360}, {400, 414,426,440},
hodc {454, 468, 480, 494}.

12. STA truyén theo diém 9, trong d6 bd xir Iy ngoai ra con dugce thich tmg dé:

tao ra PPDU thu tu; va

truyén PPDU thit tu thong qua dai 80 MHz,

trong d6 PPDU thtr tu gom trudng dit liéu thu tu duoc truyén thong qua RU 106
tong;

trong do truong dit liéu thir tu gbm cac song mang con hudéng dan thir tu cho RU
106 téng, va céac chi sb clia cac song mang con hudng dan tht tu 1a nhu sau: {—494,
—468, 426, -400}, {—360, 334,292, 266}, {—246, 220,178,152}, {~112, —86,
—44, 18}, {18, 44, 86, 112}, {152, 178, 220, 246}, {266, 292, 334, 360}, hodc {400,
426, 468, 494} .

13. STA truyén theo diém 9, trong d6 bd xir Iy ngoai ra con dugc thich img de:
tao ra PPDU th{r ndm; va
truyén PPDU thir ndm thong qua dai 80 MHz,

trong d6 PPDU thir nam gdm trudng dit liéu thir ndm duoc truyén thong qua RU

242 tong;

trong d6 truong dir liéu thir nam gbm cac séng mang con hudng dan thir nAm cho
RU 242 tong, va céac chi s6 cua cac song mang con huéng din thir ndm 1a nhu sau: {—494,
—468, —426, —400, =360, —334, 292, 266}, {—246,-220,—178,-152, ~112, —86, —44,
~18}, {18, 44, 86, 112, 152, 178, 220, 246}, hodc {266, 292, 334, 360, 400, 426, 468,
494},
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14. STA truyén theo diém 9, trong d6 bd xr Iy ngoai ra con dugc thich ing dé:

tao ra PPDU thir sdu; va

truyén PPDU thir sdu thong qua dai 80 MHz,

trong d6 PPDU thtr sdu gbm truong dit liéu thir sdu dugce truyén thong qua RU 996
tong;

trong d6 truong dit liéu thir sau gdm céac séng mang con hudng dan thtr siu cho
RU 996 tong, va cac chi sb clia cac song mang con huéng dan thir sdu 1a nhu sau: {—468,
—400, —334, —266, —220, —152, —86, —18, 18, 86, 152, 220, 266, 334, 400, 468}.
15. Phuong phép nhan don vi dit liéu giao thirc vét ly (PPDU) dugc thuc hién béi tram
(STA) nhén trong hé théng mang cuc bd khong day (WLAN), phuong phép bao gbém
cac budc:

nhan PPDU tir STA truyén théng qua dai 80 MHz; va

giai m3 PPDU,

trong d6 PPDU gbm truong dit liéu dugc truyén théng qua don vi tai nguyén (RU)
484 tong,

trong do6 truong dit liéu gdm cac séng mang con hudng dan cho RU 484 tong, va
céc chi s ctia cac séng mang con hudng dan 1a nhu sau: {494, —468, —426, —400,
—360, —334, —292, —266, —246, —220, —178, 152, —112, —86, —44, —18}, hodc {18, 44,
86, 112, 152, 178, 220, 246, 266, 292, 334, 360, 400, 426, 468, 494 }.
16. Phuong phap theo diém 15, ngoai ra con bao gbm cac budc:

nhan PPDU thir hai thong qua dai 80 MHz,

trong d6 PPDU thtr hai gbm truwong dit liéu thir hai dugc nhan thong qua RU 26
tong;

trong d6 truong dit liéu thir hai gdm cac séng mang con huéng dan thir hai cho RU
26 tong, va cac chi sd cla cac song mang con hudng dan thir hai 1a nhu sau: {—494,
—4801, {—468, —454}, {—440, —426}, {—414, —400}, {—386, =372}, {~360, —346},

(—334, =320}, {~306, —292}, {~280, —266}, {246, 232}, {~220, —206}, {~192,
—178}, {~166,—152}, {~140, ~126}, {~112,-98}, {86, 72}, {58, 44}, {-32,-18},
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(18, 321, {44, 58}, {72, 86}, {98, 112}, {126, 140}, {152, 166}, {178, 192}, {206,
2203, {232, 246}, {266, 280}, {292, 306}, {320, 334}, {346, 360}, {372, 386}, {400,
414}, {426, 440}, {454, 468}, hodc {480, 494}.

17. Phuong phap theo diém 15, ngoai ra con bao gdm céc budc:
nhan PPDU thit ba thong qua dai 80 MHz,
trong d6 PPDU thir ba gdm trudng dit liéu thir ba dwgce nhan thong qua RU 52 tong;

trong d6 truong dir liéu th ba gbm cac séng mang con hudéng dan thit ba cho RU
52 tébng, va cac chi sb ctia cac séng mang con hudng dan tht ba 1a nhu sau: {494, —480,
—468, —454}, {—440, —426, —414, 400}, {360, =346, —334, —320}, {306, —292,
—280, 266}, {—246, =232, —220, 206}, {~192, —178, —166, —152}, {~112, —98, —86,
—72}, {~58, —44, —32, 18}, {18, 32, 44, 58}, {72, 86, 98, 112}, {152, 166, 178, 192},
{206, 220,232,246}, {266, 280,292,306}, {320, 334, 346,360}, {400, 414, 426,440},
hodc {454, 468, 480, 494}.

18. Phuong phép theo diém 15, ngoai ra con bao gbm cac budc:
nhan PPDU thir tu thong qua dai 80 MHz,

trong d6 PPDU thu tu gbm trudng dit liéu thir tu duoc nhén thong qua RU 106
tong;

trong d6 truong dit liéu tha tu gbm céc séng mang con hudng dan tht tu cho RU
106 tong, va cac chi sb clia cac séng mang con hudng din tht tu 1a nhu sau: {—494,
—468, -426, —400}, {—360, —334, 292, 266}, {—246,-220,—178, 152}, {112, —86,
—44, 18}, {18, 44, 86, 112}, {152, 178, 220, 246}, {266, 292, 334, 360}, hodc {400,
426, 468,494} .
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FIG. 2
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